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JH-110 SCHEMATIC CHANGES

Schematic SC25E600, Phase Locked Loocp Board, page 3-19
IC9 no longer in circuit, jumper from pin 5 to pin B
change C7 from .0033af to .0027af
change R32 from 240 ohms to 120 ohms
change IC16 from 7402 to 74C02
change IC19 from 7427 to 741527

Schematic SC26D001, Analog Torgue Board, page 3-21
For 110-14 Hi/Lo (-25) Table of Optional/Variable components
change R92 from 8.2k to 3.6k ohms

For Option 7 only:

Schematic SC27D055, Bias and Erase Board, page 5-13
change R74 to 12k ohms
change C35 to 2200pf
change L1 to 910uH
add a 470pf cap from plug 7, pin 2 (Bias Hi) to ground

Schematic SC2700C0059, Monitor Amp Board, page 5-25
change C13 & Cl16 from 15MF35V-CTAIO to 22MF25V-CLY

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

Schematic SC26B1008, Electronic Flutter Damper Board, page 3-25

change €103 from .047/250 to .1/250.

Schematic SC25B287, Capstan Tachometer Board, page 3-35 '

change R2 from 3.3 megolm to 1.3 megohm.
add a 1.3 megohm from Pin 1, ICl to ground.
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SECTION |
INTRODUCTION

1.1 General Information

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.

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

external source or by a variable internal source for

operation at non-standard speeds.

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.

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 far 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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Figure 1-1 Variable Profile Cabinet Dimensions
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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

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

transport: the JH-110M disc mastering transport
the standard JH-110B 10%2 inch reel transport There are a variety of options for each model to fit
the JH-110B-14 fourteen inch reel transport the user's specific needs.

»

—VARIABLE SPEED CONTROL

DANCER ARM FLUTTER DAMPER RUGGED DECK PLATE

HELPS MEET RIGID FLUTTER SPECIFICATIONS MADE FROM 3 LAYERS OF 1/8 INCH JIG PLATE
WHILE ALLOWING A RAFID START TIME. WITH AN EXCLUSIVE EPOXY ADHESIVE. 3PLY
ASSEMBLY GIVES GREATLY IMPROVED DIMEN-
SIONAL STABILITY.

REAL-TIME TACHOMETER SOLID STATEPOWERCONTROLCIRCUITS
PROVIDES LINEAR TAPE TRAVEL INFORMATION AND TTL LOGIC DYNAMIC BRAKING USED EX-
IN REAL-TIME FOR THE RTZ Ill. CLUSIVELY EXGEPFT FOR FAIL SAFE BAND

Eﬁﬁﬁ%seusm DURING TAPE BREAK OR FOWER

SERVO 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 UPTO 14
INCHES.

QUICKCHANGE HEADSAND TAPE GUIDES
FOR FAST % INCH TO %2 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.

PHASE LOCKED CAPSTAN MOTOR
PAOVIDES THE ULTIMATE IN ACCURATE LONG
TERAM TAPE SPEED. TAPE SPEED IS NO LONGER
A FUNCTION OF LINE VOLTAGE OR FREQUEN-
CY. CAPSTAN SHAFT MACHINED FROM EX.
THEMELY HARD NON-MAGNETIC CERAMIC
MATERIAL.

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

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.

=REFERENCE SELECTOR
VARIABLE— UPPER KNOB PERMITS VARIATION

IN TAPE SPEED,

FIXED — CRYSTAL CONTROLLED REFER- HEAD SHIELD CONTROL
ENGE FOR CAPSTAN SERVO.

EXTEANAL—WIDE RANGE SPEED GONTROL TAPE LIFTERS
USES 19.2kHz or £5VDC CONTROL AUTOMATIC WITH MANUAL OVERRIDE.
SIGNAL. INTERFACE FOR AUDIO-
AUDIO, AUDIO-VISUAL & AUDIO- — RTZ Il
FILM EQUIPMENT, DISPLAYS TAPE POSITION OR_VELOGITY,

FOR SLAVING DECK TO MCrs :
JH-45 SMPTE AUTOLOCK. e AP TS HO DEANY LI FOCE PR

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.

Figure 1-3 JH-110B Transport Deck
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1.21 JH-110B

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.

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

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.

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
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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.

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 alighment. Swapping head assemblies
and roller guides quickly converts 1/2 inch tape
machines to 1/4 inch tape.

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.

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.

Specifications for the JH-110B-14 are listed in
Table 1-1.



Reel Size

JH-110B
JH-110B-14

Tape Width

Tape Speeds
High Speed (Standard)
Fixed

Variable

Low Speed (Option)
Fixed

Variable
Long Term Speed Stability
Tape Tension

Y4 inch
%2 inch

Start Time

Rewind Time

TABLE 1-1

SPECIFICATIONS

JH-110B and JH-110B-14

3 to 10%2 inches
3 to 14 inches

Y4 inch full width
14 inch 2 track

Y2 inch 4 track
Y2 inch 2 track

72,15, & 30 ips
(19, 38 & 76 cm/s)

6 to 36 ips

(15 to 91 cm/s)
3%, 72 & 15 ips
(912, 19 & 38 cm/s)

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

better than 0.02%
51 +V4 oz.

5% + V4 oz.
at all speeds

beginning to end of reel

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

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

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

NAB or DIN track separation

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

VCO output

Measured between
capstan and roller guide

To'0.1% DIN 45507 flutter
with 102 inch reels

Wow and Flutter 30 ips < 0.020%
15 ips < 0.030%

7% 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 30 ips, AES 40Hz to 28 kHz +0.75, —2dB
(Using Ampex 456 tape) 15 ips, NAB 30Hz to 24 kHz +0.75, —2dB
72 ips, NAB 30Hz to 20 kHz +0.75, —1.5dB
Signal to Noise* monao 2 track 4 track
Record/Reproduce 30 ips, AES 70 66 66
referenced to 510nWb/m 15 ips, NAB 68 64 64
o 7 ips, NAB 67 63 63
Weighted dB(A) 30 ips, AES 74 71 70
15 ips, NAB 70 68 68
72 ips, NAB 70 67 67
Harmonic Distortion*
1kHz fundamental
at 510 nWb/m
3rd harmonic 30 ips, AES <0.35%
15 ips, NAB <0.52%
72 ips, NAB <1.6%
2nd harmonic 30 ips, AES <0.10%
15 ips, NAB <0.10%
712 ips, NAB <0.10%
3rd harmonic
3% fluxivity level 30 ips, AES 1040nWhb/m
15 ips, NAB 1020nWb/m
72 ips, NAB 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.

1.2.3 JH-110C-8

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

tion control switches which duplicate the func-
tions of the switches on the transport.

The JH-110C-8 uses the AutoLocator Il mounted
directly above the remote unit rather than the
deck-mounted RTZ Ill. The AutoLocator lll pro-
vides additional memories, a repeat function, and
variable tape speed control.

control unit or from the audio front panel swit-
ches. The remote control unit also contains mo-
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The JH-110C-8 mounts in the high profile cabinet; trol unit mount on the JH-20 accessory stand and
its dimensions are indicated in Figure 1-2. connect to the transport via a 35-foot cable
Specifications for the JH-110C-8 are listed in harness.

Table 1-2. The AutolLocator Ill and the remote con-

TABLE 1-2 SPECIFICATIONS

JH-110C-8
Reel Size 10V2 inch max
Tape Width 1 inch 8-track Optional 2 inch 4-track
Tape Speeds
Fixed 72,15, & 30 ips Phase locked loop
(19, 38 & 76 cm/s) dc capstan control
referenced to fixed
Variable 6 to 36 ips crystal oscillator
(15 to 91 cm/s) or variable VCO
Long Term Speed Stability better than 0.02%
Tape Tension 6 + ¥4 oz. Measured between
at all tape speeds capstan and roller guide
beginning to end of reel
Start Time 900 msec @ 30 ips To 0.1% DIN 45507 flutter
500 msec @ 15 ips with 102 inch reels
500 msec @ 714 ips
Rewind Time 110 sec for 2500 ft.
Wow and Flutter 30 ips < 0.015% DIN 45507 weighted
15 ips < 0.020% DIN 45507 weighted

7V2 ips < 0.030% DIN 45507 weighted

Frequency Range

Record/Reproduce 30 ips, AES 40Hz to 28 kHz +0.75, —2dB
(Using Ampex 456 tape) 15 ips, NAB 30Hz to 24 kHz. +0.75, —2dB
72 ips, NAB 30Hz to 20 kHz +0.75, —1.5dB
Signal to Noise* 4/8 Track
Record/Reproduce 30 ips, AES 66
referenced to 510nWb/m 15 ips, NAB 64
72 ips, NAB 63
Weighted dB(A) 30 ips, AES 70
15 ips, NAB 68
7%z ips, NAB 67
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TABLE 1-2 SPECIFICATIONS
(continued)

Harmonic Distortion*

1kHz fundamental
at 510 nWb/m

3rd harmonic 30 ips, AES <0.35%
15 ips, NAB <0.52%
71 ips, NAB <1.6%

2nd harmonic . 30 ips, AES <0.10%
15 ips, NAB <0.10%
72 ips, NAB <0.10%

3rd harmonic

3% fluxivity level 30 ips, AES 1040nWb/m
15 ips, NAB 1020nWb/m
72 ips, NAB 1000nWh/m
Depth of Erasure
referenced to 250nWh/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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1.2.4 JH-110BC

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 and.a tape marker
are included for editing.

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 Il autolocator.

Specifications for the JH-110BC are listed in Table
1-3.

1.2.5 JH-110BX

The JH-110BX is a two-speed (7%2, 15 ips)
playback and record tape deck designed for
broadcast applications. It uses 1/4-inch recording
tape on reels up to 10%2 inches in diameter. Both
monaural and two-track versions are available.
The RTZ Il is standard equipment on the
JH-110BX.

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.

Specifications for the JH-110BX are comparable-
to the JH-110B.

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

JH-110BC
Reel Size 30 cm max DIN DIN hubs standard
3 to 1134 inch EIA or NAB Reel locks optional
Tape Width 14 inch 2-track DIN sterec
Tape Speeds
Fixed ' 72 and15 ips Phase locked loop
(19 and 38 cm/s) dc capstan control
referenced to fixed
Variable 21022 ips crystal oscillator
{5 to 56 cm/s) or variable VCO
Long Term Speed Stability better than 0.02%
Tape Tension 5% % oz Measured between
at all tape speeds capstan and roller guide
beginning to end of reel
Start Time 500 msec @ 15 ips To 0.1% DIN 45507 flutter
500 msec @ 72 ips with 10%2 inch reels
Rewind Time 110 sec for 2500 ft.
170 sec for 4800 ft.
Wow and Flutter 15 ips < 0.030% DIN 45507 weighted

72 ips < 0.045% DIN 45507 weighted

Frequency Range

Record/Reproduce 15 ips, IEC 30Hz to 20 kHz +0.75, —2dB
(Using Ampex 456 tape) 72 ips, IEC 30Hz to 18 kHz +0.75, —1.5dB
Signal to Noise* mono stereo

Record/Reproduce 15 ips, IEC 65 64

referenced to 510nWb/m 7V2 ips, IEC 63 62

Weighted dB(A) 15 ips, IEC 72" 69

7V2 ips, IEC 68 66

Weighted CCIR 468 15 ips, IEC 62 60

7% ips, IEC 58 56
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TABLE 1-3 SPECIFICATIONS
(continued)

Harmonic Distortion*

1kHz fundamental
at 510 nWb/m ”

3rd harmonic 15 ips, IEC <0.52%
72 ips, IEC <1.6%
2nd harmonic 15ips, IEC <0.10%
72 ips, |IEC <0.10%
3rd harmonic
3% fluxivity level 15 ips, IEC 1020nWb/m
7Yz Ips, IEC 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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1.2.6 JH-110M

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 IlIM 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

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 llIM,
along with the standard locating functions, stores
positions for groove expansion, banding, and end
of disc lead-out functions.

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
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TABLE 1-4 SPECIFICATIONS

JH-110M
Reel Size . 3 to 14 inch NAB or EIA
Tape Width Ya inch full width

14 inch 2 track NAB

1 inch 2 track DIN

2 inch 2 track
Tape Speeds

Fixed 712, 15, & 30 ips Phase locked loop dc
(19, 38 & 76 cm/s) capstan control
referenced to fixed crystal
Variable 5 to 45 ips oscillator or variable
(13 to 114 cm/s) VCO.
Long Term Speed Stability better than 0.02%
Tape Tension 52 =14 oz. At all tape speeds

beginning to end of reel

Start Time 900 msec @ 30 ips To 0.1% DIN 45507 flutter
500 msec @ 15 ips with 10%2 inch reels
500 msec @ 72 ips
Rewind Time variable 110 sec to 112 min.
for 2500 ft.
Wow and Flutter 30 ips < 0.020% DIN 45507 weighted
15 ips < 0.030% DIN 45507 weighted

7V2 ips < 0.045% DIN 45507 weighted

Frequency Range

(Using Ampex 456 tape) 30 ips, AES 40Hz to 28 kHz +0.75, —2dB
15 ips, NAB 30Hz to 24 kHz +0.75, —2dB
72 ips, NAB 30Hz to 20 k_Hz +0.75, —1.5dB

Signal to Noise* mono 2 track

30 ips, AES 74 71

referenced to 510nWhb/m 15 ips, NAB 73 70
7¥2 ips, NAB 71 68

Weighted dB(A) 30 ips, AES 87 84
15 ips, NAB 81 78
72 ips, NAB 81 78
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Harmonic Distortion*

1kHz fundamental
at 510 nWb/m

3rd harmonic

2nd harmonic

3rd harmonic
3% fluxivity level

Delays
Max delay time

Min delay time

1 Revolution
Delay (Gapps
or Scully)

1/2 Revolution
Delay (Neumann)

TABLE 1-4 SPECIFICATIONS (continued)

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

30 ips, AES
15 ips, NAB
7v2 ips, NAB

30 ips, AES
15 ips, NAB
7% ips, NAB

1.8 sec.

3.6 sec.

7.2 sec.
14.4 sec.

30 ips
15 ips
72 ips
3% ips

0.21 sec.
0.46 sec.

30 ips
15 ips
72 ips

3% ips  1.68 sec.

33%s RPM
(1.8 sec)

54 =2 in.
137 =.5cm
27 =2 in.
68.6 =.5cm

30 ips
15 ips

72 ips
34.3 +.5cm

33%: RPM
(0.9 sec)

27 .2 in.

68.5 +.5cm
13.5 .2 in.
34.3 =.5cm
712 ips 6.7 .2 in.
17.1 +=.5cm

30 ips

15 ips

0.84 sec.

13.5x.2in.

<0.35%
<0.52%
<1.6%

<0.10%
<0.10%
<0.10%

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

54 inch (137cm)
delay Loop

6.3 inch (16 cm)

delay loop

Delay may be set for
several values between
min and max.

45 RPM
(1.33 sec)

40 +.2 in.
101.6 =.5cm
20+.2in
50.8 =.5cm
10 .2 in.
25.4 +.5cm

45 RPM
(0.66 sec)

20 +.2 in.
50.8 £.5cm
10 +.2 in.
25.4 +.5cm
“5+2in.
12.7 +.5cm

* 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

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.

Each channel consists of a front panel, which sup-

ports the meter and switches, and a Mother Board,
which forms the bottom of the assembly. The /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. Since all
the channel electronics are identical, modules
can be swapped from channel to channel for
troubleshooting or maintenance purposes.

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.
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1.3.2 Broadcast Audio Elecironics
(JH-110BC)

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.

Two track stereo or mono playbackfrecord modes

are switch selectable. The monaural mode

tecords the left line input onto both right and left

tracks. In repro both tragks are summed together
- and applied to the left line output.

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
Level —15dBm to +24dBm
for 0 VU
Input
Impedance 10 k @ balanced
Headroom 30dBm at clipping
Line Qutput
Level +4dBm at 0 VU
Source
Impedance 120 Q balanced

Maximum Qutput +24dBm at clipping

Equalization
High Speed Low Speed Option
30 ips AES 15 ips NAB/IEC

15 ips NAB/IEC 7% ips NAB/IEC

7% ips NAB/IEC 33 ips NAB

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

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

1.3.3 Broadcast Audio Electronics
(JH-110BX)

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)

TABLE 1-6
BROADCAST AUDIO SPECIFICATIONS
Line Input
Level —15dBm to +24dBm
for 0 VU
Impedance 10 k @ bridging line
balanced
Headroom 30dBm at clipping
Line Output
Level +6dBm at 0 VU
Source
Impedance 150 @ balanced,

transformer coupled
Maximum Qutput +24dBm at clipping
Equalization“
15 ips NAB/IEC

7%= ips NAB/IEC
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Figure 1-7 Broadcast Audio Panel

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 exiendible 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

switch on the front panel can select preset
equalization (NAB or IEC).

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 IO 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.

QL

Figure 1-8 Mastering Audio Panel
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TABLE 1-7
MASTERING AUDIO SPECIFICATIONS

Line Output

Level +4dBm at 0 VU
Source
impedance 120 @ Balanced

Maximum Qutput +24dBm at clipping
Equalization ‘
30 ips AES with front panel variable control

15 ips NAB/IEC with front panel variable
control

7¥2 ips NAB/IEC with front panel variable
control

on the tape to the left of the zero position, is in-
dicated by a flashing decimal point between the
minutes and seconds columns.

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.

The RTZ lll 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.

1.4 RTZ lll and Autolocator Il

The RTZ Il autolocator is standard on all
JH-110Bs. The JH-110M transports are equipped
with the RTZ IIIM autolocator which has additional
disc mastering control functions. The JH-110C
eight track deck uses the "AutolLocator |,
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.

1.41 RTZ Il

A microprocessor in the RTZ Il 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 con the tape.

Tape 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. Catculations 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
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1.4.2 RTZ llIIM

The RTZ IlIM, found in the JH-110M transports,
performs all the RTZ Il 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 IlIM 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.

TABLE 1-8
RTZ lll and A/L 1lI
SPECIFICATIONS:

Position Memories

RT Il 4 locate memories

RTZ 11IM 4 locate memories plus
20 lathe function
memories

AL 1l 10 locate memories

—99 min 59 sec
to 499 min 59 sec

Position Range

+1 sec accumulative
over 20 locates

Locator Accuracy

Velocity Range 0 to 50 ips
Velocity Display
Accuracy +0.01 ips

1.4.3. AutolLocator lll

The AutolLocator Il performs the same basic func-
tions as the RTZ lll 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 AutolLocator Il 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.

1.5 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 allen head
Screws.

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.

Input power specifications for the JH-110PS are
listed in Table 1-9.

TABLE 1.9 .
INPUT POWER SPECIFICATIONS
INPUT VOLTAGE CURRENT POWER HEAT
(50-60Hz2) TOLERANCE DRAW DISSIPATION DISSIPATION FUSE TYPE
100v +10% 2.2A 220W 750BTU/hr 115v 4A S/B
115v +10% 2.0A 220w 750BTUfhr 115v 4A S/B
220v +10% 1.0A 220w 750BTU/hr 220v 2A S/B
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MODEL NUMBER
JH-110B-1-UM
JH-110B-1/2-UM

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

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

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

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

JH-110M-1-C-UM
JH-110M-1-N-UM
JH-110M-1-5-UM
JH-110M-2-C-UM
JH-110M-2-N-UM
JH-110M-2-5-UM

CABINETS

VP

VP-M
HP-4
HP-8

TABLE 1-10
ORDERING NUMBERS

DESCRIPTION

RECORDING SYSTEMS (includes RTZ Ill)

Monaural recorder ¥ inch

Monaural recorder ¥ inch with additional two track playback head
and electronics

Two-track recorder ¥ inch

Two-track recorder % inch with additional monaural playback head
and electronics

‘Two-track recorder ¥ inch with additional Y track stereo playback

head and electronics

Four-track recorder %2 inch

Monaural recorder ¥ inch, 14 inch reels

Monaural recorder ¥ inch with additional two-track playback head
and electronics, 14 inch reels

Two-track recorder ¥4 inch, 14 inch reels

Two-track recorder % inch with additional monaural playback head
and electronics, 14 inch reels

Two-track recorder ¥ inch with additional ¥ track sterec playback
head and electronics, 14 inch reels

Four-track recorder %2 inch, 14 inch reels

Eight-track , 1 inch, 10¥2 inch reels

Monaural reproducer % inch

Two-track reproducer ¥ inch

Four-track reproducer %2 inch

Monaural reproducer’a inch, 14 inch reels
Two-track reproducer ¥4 inch, 14 inch reels
Four-track reproducer Yz inch, 14 inch reels

DIN stereo recorder ¥ inch, 30cm reels
Mconaural recorder ¥ inch, 10%2 inch reels
Two-track recorder ¥ inch, 10%z 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

Variable profile cabinet

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

Table 1-10 lists the ordering numbers for the
various JH-110B models and options. Model
number suffix codes attached to the ordering
numbers are defined as follows:

-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

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

Option 1 — low speed transport

Option 2 — DIN format stereo heads

Option 3 — tape scissors and marker

Option 4 — RTZ Ill autolocator

Option 5 — technical manual

Option 6-1 — transformer line outputs

Option 6-2 — transformer line inputs and out-
puts

Option 7-1 — Yz2-inch format stereo heads

Option 7-M — Yz-inch format stereo heads for
the JH-110M

1.7 Accessories
Monitor Panel JH-110B-MON

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.

A schematic of the monitor's ampilifier,
PCA2700-0059, is included in Section 5.

Remote Control JH-110B-R/C

The 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

transport, prevents the tape lifters from pushing
the tape away from the heads during the fast wind
modes.

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

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

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.

Accessory Stand JH-20

The JH-20 holds one remote control unit, one
AutolLocator Ill, or one JH-45 AutolLock.

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 AutolLocks, or one of each.

Phase Meter JH-22

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.

Remote Readout JH-47

The JH-47 is a remote display for the RTZ Ill. 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.

Schematics for the JH-47 are included in Section 4.
Tape Path Alignment Kit AS6B79
This kit contains precision machined blocks for

aligning the heads and the tape guides. It is not in-
tended for use with ¥ 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 Accessory JH-110-D/H is a set of two DIN hub adap-
transport. LEDs on this board indicate the output tors and tape platters for 1000m tape pancakes.
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.

~
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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.

21 CONTROLS & INDICATORS
Control/Indicator
Transport

RWD
Rewinds tape onto supply reel at fast speed.

Cancels previously selected motion command
{i.e. FWD, PLAY, or RECORD).

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

STOP
Cancels previously selected motion command
and stops tape.

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.

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

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

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.

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.

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

FAST MOTION LIMIT

MINMAX

TW27B-16

Figure 2-2
JH-110M Fast Motion Limit Control
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MVC.
From stop mode, manually controls tape speed
and direction while hand is in contact with

joystick. When released, returns transport to
STOP.

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.

TORQUE LIMIT SWITCH
Ten inch modeis — 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.

Fourteen inch models — three switches:

HI — When pressed in, selects higher torque
for use with 14 inch reels.

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

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

TORQUE LIMIT
LO MED HI

© OO

TWa278-17

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

SHIELD LEVER
Raises and lowers repro head/shield.

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

SPEED SELECT
Three position switch:

HI — Selects high play and record speed (high
speed models 30 ips, low speed models 15 ips)
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MED — Selects medium play and record speed
(high speed models 15 Ips, low speed models
7-1/2 ips)

LO — Selects low play and record speed (high
speed models 7-1/2 ips, low speed models 3-3/4
ips)

FIX EXT MED
VAR stave -8 b
REFERENCE SPEED

TWZ7A-7
Figure 2-4

Reference And Speed Controls

REFERENCE SELECT
Four position switch:

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

FIX — Selects an internal crystal oscillatoras a
fixed reference for the capstan speed.

VAR — Selects a variable reference for the
capstan speed.

SLAVE — Selects interface for use with MCl's
AutoLock SMPTE synchronizer.

VARIABLE REFERENCE ADJUST
Varies the capstan speed by = 20% of the
selected speed when VAR is selected by the
reference switch.

RTZ I :

RTZ lll DISPLAY
Displays tape position in minutes and seconds
of elapsed play/record time. Also used as
display for RTZ function switches listed below.
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SET
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TW2TA-8

Figure 2.5 RTZ Ill Controls

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

RTZ
Autolocates tape to the position where zero
was set.

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

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

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

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

BND CLR MINUTES  SECONDS VI
O O
XPD STO RTZ
ouT SET

OO0

! 2 3 4

TW274-9

Figure 2-6 RTZ IlIM Controls

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.

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.

XPD (110M Only)
Displays the stariing 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.

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 (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

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

REP CAL L
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.

CUE
Selects the.record head as the source of the
line output during playback. Selects line input

Page 2-3




during recording.

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

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

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

READY _
Enables track erasing and recording.

‘BIAS
“ Displays relative level of bias current on VU
meter.

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

When on, indicates that |IEC equalization is
selected on the Record andfor Repro Modules.

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

mode.

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

JH-110BC Only
Monitor

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

Left
Selects left channel as monitor output to
speaker.

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

Right
Selects right channel as monitor output to
speaker.

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

Meters
IN — Selects line input signal for meter display.

R
E
p
O
CAL CAL @ @
REPRO INPUT CUE SAFE READY BIAS
Twa7B-18

Figure 2.7 Audio Controls and Indicators
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Figure 2-8

Broadcast Audio Controls and Indicators




OUT — Selects repro head output for meter
display.

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

JH-110M Only

HI SPEED
< Adjusts high end equalization for high
speed (30 ips).

> Adjusts low end equalization for high
speed (30 ips).

- MED SPEED
h < Adjusts high end equalization for medium
speed (15 ips).

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

LO SPEED
< Adjusts high end equalization for low
speed (7-1/2 ips).

> Adjusts low end equalization for low
speed (7-1/2 ips).

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.

5 00l

O

RECORD CUE
READY

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

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

RECORD

"0 0"
READY INDICATOR (Yellow LED)
Indicates that channel is in record ready mode.

1

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

O EQ
|IEC A r \
© . O Or
e HI SPEED
©
® ’@ @‘ Q
MED SPEED
CAL CAL
@ ©)
0° O
LO SPEED
O A .
TW27B-19

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).

Master Status

TAPE INPUT  AUTO

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

TAPE INPUT AUTO

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

TAPE INPUT AUTO

AUTO

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

Stop mode — input

Play mode — cue

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

TAPE INPUT AUTO

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

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

TAPE POSITION LOCATE POSITION

) I—

MeUTES  BiZOmDE wmults  arzomsy

RST RST

-
™I
s?{z:n Q) J

AutolLocator Il

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

LOCATE POSITION DISPLAY
Displays the autolocate position in minutes and
seconds or pitch change in ¥4 semitones from 3
standard speed.

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

-,

Shifts Locate Position to Tape Position.

—

Shifts Tape Position to Locate Position.

5TO

STO
Stores the Locate . Position
selected by numeric key.

into memory

RCL

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

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

function key.

RST

RST
z  Clears position display and memory to zero.

LOC

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

Tape Speed Control

TVI

TVI
Displays tape velocity in inches per second in
the Tape Position display and pitch change in
4 semitone increments in the Locate Position
display.

MODE

MODE
Selects either fixed or variable capstan speed
reference when transport reference switch is in
EXT position.
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TAPE
sPEED F*O

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

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

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

2.2 Operating Procedures

2.2.1 Transport Motion Controls
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.

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.

Remove the card. Load a roll of tape.
STOP light is ON. Reels wind up loose tape and
establish idle tension.

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.




TORQUE LIMIT <4—MVC —»
RWD FWD - STOP PLAY RECORD EDIT
Tw27B8-20

Figure 2-10 Transport Motion Controls

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

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

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.)

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.

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.

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

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.

Set the MVC Joystick to some intermediate for-

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.

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.

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

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.

Press the STOP button. -
STOP light comes ON. 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.

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 in
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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.

CAUTION

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

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.

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.

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.

Thread the tape across the heads, through the
capstan assembly, but NOT through the tape sen-
sor slot.

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

Press the EDIT button.
EDIT tight 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.)
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Press the STOP button.
EDIT light goes OFF. Capstan pinch roller
releases tape. Tape stops moving.

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.

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.

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
Load a roll of tape.
Turn the REFERENCE switch to VAR.
Turn the SPEED switch to HI.

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

Press the TORQUE LIMIT switch (10 inch model).

Put the transport into PLAY Mode.

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.

Turn the SPEED switch to MED.
The transport goes into STOP mode.

Put the transport into PLAY mode.
Press and hold the TVI switch.
Slowly rotate the VAR potentiometer.

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




Repeat the above procedure for LO speed.
The speed variation will be x20% of the LO
speed of your machine.

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.)

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 ahove 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.

Turn the SPEED control to HI.

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

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 tiwo 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.

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

The 14 inch transport has three torque limit
switches. The HI switch is for use with 14 inch
reels ONLY and has a maximum torgue 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 torgue of 22.5 inch ounces.

The EXT position of the REFERENGE 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:

1. A signal of = bvdc will vary the frequency of .
the internal VCO. When switched to EXT, this:

signal voltage can control the speed of the
machine.

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.

The MCI AutolLock 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.

2.2.3 RTZ Ill Locaior 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 memaory.

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.

Example — Enter 15 minutes, 29 seconds into
Memory 1.
Press and hold SET.

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.

Release SET.

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

CLR MINUTES  SECONDS -
Q RTZ
SET
PRQE
TWe7A-8
Figure 2-11 RTZ lll Display

Repeat above procedure to enter any position into
memory 2.
Display indicates desired position entered into
memory 2.

Press CLR. Press 1.
Display indicates 0:00. Transport locates to
15:29 and stops.

Press 2, then press PLAY.
Transport locates to position entered in
memory 2 and switches to play mode.

Press and hold TVI switch.
Display indicates tape velocity selected by
SPEED switch.

Release TVI.

Press STO, then press 3.
Present tape position is entered into memory 3.
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Press RTZ.
Transport locates to position where zero was
set and stops.

Press 3.
Transport locates to position where STO and 3
were pressed while in play mode.

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.

Re-thread tape onto supply reel. Enter position
noted above into display with SET and 1, 2, 3, 4
switches.

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

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.

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

PREPARATION:
Load a roll of degaussed tape.

Put the two small toggle switches on the elec-
tronics panel(s) into CAL position (down).

Put the BIAS switch into its OUT position (not
reading bias).

Press the INPUT switch.

Press the READY switch.

Put a 500 Hz signal into line input of the chan-
nel(s) under test.

If necessary adjust the REC level until the
meter reads 0 VU.




Press the PLAY and RECORD buttons on the
transport.
Record several minutes of 500 Hz tone.

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. -

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 STOP.

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

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

Press the INPUT switchi(es).
The output shown on the VU meter and heard
on 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.

Press the PLAY switch on the transport.

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

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 the Line Output is 700 Hz. (The input signal

R
E
P
O
CAL CAL @ @
REPRO INPUT CUE SAFE READY BIAS
TW278-18

Figure 2-12 Audio Controls
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as it is recorded).

Press the CUE switch(es).
The output shown on the VU meter and heard
on the Line Qutput is 700 Hz.

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.

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-
tiometer(s). ’

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

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 BIAS button(s) a second time, (UP posi-
tion).
VU meter reading returns to —-7dB (700 Hz
Record level).

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
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being recorded at standard level — the
reproduce gain is being varied).

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 Qutput has returned to standard (0 VU).

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.

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

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).

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 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).

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

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
autolocatoris covered in Section 4 of this manual.

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

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

tion of the motors. The reel motors can also be
controlled by signals from the MVC and the
autolocator.

3.2 Control Logic

The control logic system consists of the Control
Logic Board, the Interface/Lamp Driver Board, and
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 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.

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.

Figure 3-3 shows the logic involved in the play and
the play/record modes.
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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.

Edit’is initiated by pressing the EDIT switch with
tape in 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.

RTZ 1ll DISPLAY
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Figure 3-2
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Figure 3-5
Rewind Command
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MVC and Tape Lifter
Commands

3.3 Capstan Servo System

3.3.1 Phase Locked Loop

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

The 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.
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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-
guency 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 5us as required by the phase com-
parator.

The phase comparator produces an output
waveform whose duty cycle is proportional to the
phase difference between the reference pulses
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Figure 3-8
Capstan Servo Block Diagram




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. -

3.3.2 Reference Frgi]uency

The reference frequency for the phase locked loop
comes from one of three sources: a crystal

_...oscillator, a VCO, or some external source.

J_'Figures 3-9, 10, 11, and 12 detail the reference
" selection circuit.

When the speed reference switch is in the FIX

position, a 96 kHz crystal oscillator provides the
reference. The crystal frequency is divided down
to 19.2 kHz and applied to the $peed 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.

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 cperation 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.
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LO
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Figure 3-9
Internal Reference Circuit,
Fixed
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External Reference Circuit,
Without Signal

3.4 Tape Tension Servo System

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

A positive signal applied to the reel motor drivers
allows current to flow through the motors. This
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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 .is always driven in a counter-
clockwise direction.

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

3.41 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.

. The torque applied to the motors is set by the idle
‘adjust potentiometers. The idle adjust level is
“"summed with the dc output of the tachometers to
resist any motion which tends to alter the tension
on the tape. This provides a dynamic braking force
which 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.

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

The 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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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).

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 torgque
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.

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.

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.

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.

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 fast feedback loop consists of summation of direction information for the autolocator’s posi-

the two reel motor tachometer signals. The fast tion display.

loop servos when the combined speed of both reel

motors reaches the control velocity at the fast Torque limiting circuitry clamps the output of the
comparitor. In the fast forward and rewind modes fast comparitor to limit the maximum torque ap-
this is approximately 300 inches per second. From plied to the motor. The maximum torque is con-
that point, the reel motors are accelerated only to trolled by the torque limit switch(es) mounted on
maintain the speed selected by the.FET switches. the transport deck.

The combined tachometer signals also produce
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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
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PARTS LIST
PHASE LOCKED LOOP BOARD
PCA2500-600

Molex Connector 3CIR 09-52-3030
Molex Connector 5 Pin 09-55-1052

12 Pin Molex Connector 09-64-1121

Diode 1N34

Diode 1N4004
Zener Diode 1N5231B-5.1V
Zener Diode 1N5241-11V
NPN Transistor 2N2270

24 NPN Transistor,
High Speed Switch 2N3053

PNP Transistor 2N5783

Crystal 96kHz

Function Genreator NE566
Potentiometer TAPCPOT20K-1T
Op Amp _ TLOB1CP
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PARTS LIST
INTERFACE/LAMP DRIVER BOARD

PCA2500-0416-00
Molex Connector 09-52-3030
Diode 1N4004
NPN Transistor 2N2270
PNP Transistor 2N5783
- Op Amp 741CP
Op Amp TLO8B1CP
Potentiometer TAPCPOT1MEG-18T

Retriggerable One Shot 74122
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PARTS LIST
SOLENOID DRIVER BOARD
PCA2500-0042

3 Pin Molex Connector 09-64-1031

Diode 1N4004
Zener Diode 24 Volt 1N5252B-24V
NPN Transistor 2N2270

NPN Transistor -. . MJE-3055
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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

Potentiometer SAPCPOT2K-18T
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PARTS LIST
SOLENOID DRIVER BOARD
PCA2500-0042

3 Pin Molex Connector 09-64-1031

Diode 1N4004
Zener Diode 24 Volt 1N5252B-24V
NPN Transistor 2N2270

NPN Transistor MJE-3055
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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
Potentiometer SAPCPOT2K-18T
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PARTS LIST
TRANSPORT MOTHER BOARD

NPN Transistor
Surgistor Diode

Op Amp
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PCA2500-0085-01
Molex Connector 3CIR 09-52-3031
Molex Connector, 3 Pin Locking 09-55-1032
Molex Connector, 4 Pin Locking 09-55-1042
Molex Connector, 5 Pin Locking 09-55-10562
2 Mo_lex Connector, 3 Pin Non-locking 09-64-1032
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
EMoIex Connector, 8 Pin Non-locking 09-64-1082
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

2N5681-539568
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PARTS LIST
CAPSTAN TACH BOARD
PCA2500-0287-00

Molex Connectar, 5 Hole 09-50-3051

Photo Cell SP-7000-0212-00
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RMT RESET CMD|24 | 04— RED : - -- -
J
| ]
L In_ 1O ! i 1
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- — E
] 4
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I\ N g
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LABELED ARE T 1k o] |b Fea «
UNINSULATED BUS WIRE. ; o ST AT Mﬂpw. S
I<4 \ LY . —
3) RELATED DIAGRAMS ¢ “ BLK BRN o
WD2600 D086 " &
SC2eoamcled RESET RETURN RECORD PLAY STOP LD
(RED) @RN) ¢yev) (ORrRN)
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SCHENMATIC TDENTIZAL

5 PLACES
S1  RECORD PIN W5 T
e __.(-;_2 !3"‘, R g
1 ——P&T-13  WHT/RED — o
i O 7——P81-7 WHT ———— ——51-4 B {
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G RN
—PI-3 VIO 22 BEAL
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—— 10| PLAY C™P 14 10 EB
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@ {——PB1-9  WHT/GRN — 81 _ 0| unD
\. } 25 21 MED ER
@_ @ a— Pgi-4 GRN MOLEX # GG-50-310] 117 HT E&
N wHT/BLU Y : 23 REM LOCATE CMD
@ . __GRY {SPARES 74 REM RESET <MD
J PART OF i
WHT @ 12" FREE WIRE LENGTH _ —— Re/a (P8 i mioo_ 0939 06

THIS END

NOTES

l._ ALL JUMPERS NOTED WITH CDLORS
TOBE AWGEZT STRRNDED.

7. ALL UNMBEWED JUMPERS
TO BE AWGOGHELL BUSS WIRE.

3.~ OVERALL WIRE LENGTH 15 38'.4",

Remote Control Cable, JH-110C
WD27D940 rev. C
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TRIM WASHER, GUIDE POST
MC-2600-0622-00
2 REQUIRED

8-32 ALLEN SOCKET HEAD SCREW

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

2REQUIRED- 2" ‘-G(”/

3/8-32 HEX NUT
2 REQUIRED

GUIDE POST
MC-2600-0220-01(1/4")
MC-2600-0220-02 (172"
MC-2600-0613-00 (1")

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

-~
e
e
4
2 -~
- - -
- g P -~ -
- -~
-~ L - -
HELD ~ -
qIE" -~ ~
gk -~ ~
AL 4 7 ~
o8 A -
05‘1 ~ -
-~ ~
" -~ - P

6-32 X3/8"LG. P P -

ALLEN FLAT HEAD SCREW -~ - -

6 REQUIRED Fe -

CAM, WRAP ADJUST
MC2600-0170-00
3 REQUIRED

|
| MODIFIED CAM PLATE
[ " MC2600- 0682-00

B8-32 X3/8" LG.
ALLEN SET SCREW
3 REQUIRED

~ (D
i .m:(@

0
T
ol

“C" WASHER IRR-1000-12
! 3 REQUIRED
(1) EACH ASSEMBLY

I

|

| COMPRESSION SPRING
|| SP-7100-0082-00

| 12 REQUIRED

I

|

I

PLATE, HEAD CAM
MC-2600-0217-01

1
2 REQUIRED ” [
||
18! |
[
DISC, PRESSURE I [ | g MODIFIED MOUNTING BLOCK
MC-2600-0225-00 || i l MC2600-0681-00
3REQUIRED 'IAI\HL 1 REQUIRED
i ;
4|
"1 4-40 X3/16"
%‘/ CONE-POINT ALLEN SET SCREW
3 REQUIRED

|

BLOCK, HEAD MOUNTING "ﬁ

MC-2600-0215-00
2 REQUIRED

0

8-32 X1/2" LG.
ALLEN FLAT HEAD SCREW
3 REQUIRED

SCREW, SOCKET HEAD
8-32x 12"
FOR 174" TAPE

LOCK WASHER

BRIDGE PLATE, TAPE HEAD
MC2600-0698-04

SCRAPE FILTER ASSEMBLY
AS-2600-0689-01

COVER, HEAD BRIDGE
MC2600-0693-01 (1/4"}
MC2600~-0639-02 (1/2")
MC2600-0614-01 (1")

6-32X1/4"LG.
BINDING HEAD SCREW
4 REQUIRED

CONNECTOR CASE
AMP583167-3

4-40X1/2" LG.
ROUND HEAD SCREW
2 REQUIRED

Section 3

SCREW, SOCKET HEAD
8-32x1"
FOR 1/2" TAPE

SPACER ASSEMBLY
MC-2600-0688-02
FOR 172" TAPE

Head Assembly
TW27D-43
JH-110 SERIES

TWZTD-43
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SCREW, FLAT HEAD UNDERCUT
B-32X1/4"
4 REQUIRED

PLATE, SOLENCID MTG.,
MC-2600-0059-00

SCREW, BINDERHEAD
g-32 Xx1/2"

(SCREWS INTO DECK}
3 REQUIRED

SOLENOID, PINCH ROLLER
MC-2500-0104-02

CORK DISC
(CEMENTED TO PLUNGER)

PLUNGER, SOLENOID

COTTER PIN
1/16" DIA.
I
e CLEVIS PIN - FELT WASHER
~  AN392-17 /

BRACKET, PLUNGER STOP
MC-2600-0356-00

ROD, SOLENOID PULL
MC-2600-0355-00

SCREW, BINDERHEAD

8-32 X 3/18"
2 REQUIRED

SCREW, ALLEN SET FOR 1"
6-32 X 3/8"

SCREW, ALLEN SET FOR 1"
6-32 X 3/8"

PINCH ROLLER
AS-6000-0237-21{1/4"8 1/2")

SPACER, CAP FOR 1" /E%
MC-2600-0611-00 /ré
L

CAP, PINCH ROLLER
MC-2600-0363-02

AS-6000-0237-22(1") |

PINCH ROLLER ASSEMBLY
MC-2600-0403-01

MC-2600-0357-02

SHAFT, PINCH ROLLER
MC-2600-0352-00

SPRING, COMPRESSION RETURN

~

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

CAP. COUNT GENERATOR/ROLLER GUIDE
MCA2600-0023-01 (1/4" & 1/2")

MCA2600-0621-00(1")

ALLEN SET SCREW(LOCTITE)

6-32X 172"
FOR 174" & 1/2"

SCREW, ALLEN SOCKET

g-32x1"

TAPE DRUM COUNTER
MCA2800-0316-02 (1/4")
MCA2600-0317-02(1/2")
MCA2600-0607-02(1")

SHAFT, ROLLER GUIDE
MC-2600-0315-00(1/4" & 1/2"}
MC-2600-0606-00 (1")

SCREW, PHILLIPS HEAD

4-40 % 3/8"
2 REQUIRED

OPTICAL

Section 3

AS5-2600-1004-01

SWITCH

|
|
&

| .
| SPACER, COUNT:
) GENERATOR
-~ ROLLER GUIDE
MC-2600-0313-00

~BLOCK, SPACER

SCREW, 4-40 X1/2"
2 REQUIRED

ARM, PINCH ROLLER
MC-2600-0362-00

MC-2600-0357-03

10-32

Pinch Roller Assembly
TW27D-47
JH-110 SERIES

MC-2600-0817-02 {1/4" & 1/2")
$P-7100-0013-00{1")

/@( FLAT WASHER
-~
-~

-~ é‘/LDCK WASHER

HEX NUT
6-32

SPRING, COMPRESSION TENSIONING

NUT, ELASTIC LOCK

TW27D-47
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RETAINING RING

I
~J

V4

SCREW

~ I
SCREW . ~ ]

| 4-40X3/16 |
FELT PADS | |

I ~ CEMENTED |
I WASHER, NO.4 FLAT | I
GN| | R
IK PLATE,ARM TIE

MC-2600-0245-01

[
SPRING .
I MC-2600-0140-00 8-32 X 3/16
I I
|

| - ROLLPIN | | WASHER, FLAT
| b R SH® @‘Q/AS REQUIRED
| < ) I

~_| |
| ~
| M PLUNGER,

| PART OF SOLENOID BRACKET, STOP

| L 42C24DCAU MC-2600-0127-00
| I
|
[
|

SOLENOID, MANUAL LIFTER
42C24DCAU

> PLATE, ARM TIE
g/ MC-2600-0245-02 BRACKET
MC-2600-0247-00

L
™~ SCREW

I

|

[

I

|

l

I

{

[ \\\ 395‘5!1’1/4" \\%)4/ 8-32 X 3/16"
I ~ 2 REQUIRED 2 REQUIRED
| SCREW, SOCKET HEAD ™ ~_ |

| 8-32 X 3/4" ~ &
I

I

[

I

I

I

I

I

I

~ L-

SCREW, SOCKET HEAD
8-32%x3/4"

¥*

SOLENOID, LIFTER
WASHER, FLAT AS-2600-0255-10

g\swsw

6-32 X 3/8"

ARM, LEFT
MC-2600-0239-01

SPRING,
DIFFERENTIAL
MC-2600-0242-00

~
\ms
~
A
f\/ N

RETAINING RING
IRR-1000-12

ARM, RIGHT
MC-2600-0239-02

PIN, MANUAL HANDLE
MC-2600-0249-00

SCREW
3 SLEEVE, PART OF SUBASSEMBLY MC-2600-0239-01 8 -02

CAM, QUT-STOP
MC-2600-0240-00 TW27D-45

6-32 X 3/8"

TAPE LIFTER ASSEMBLY
AS5-2600-0255-01 (LEFT ARM)
AS-2600-0255-02 (RIGHT ARM)
AS-2600-0255-03 (LEFT 110-8 TRACK)
AS-2600-0255-04 (RIGHT 110-8 TRACK)

/DECK PLATE

ASSEMBLED TAPE LIFTER
BOTTOM VIEW

.
%o Wi

Tape Lifter Assembly
TW27D-45
Section 3 JH-110 SERIES
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@‘\CAP ASSEMBLY
| MC-2600-0391-11

' ROLLER ASSEMBLY

0

(

) MCA2800-0009-02 {1/4")
u MCA2800-0008-05 (1/2")
I MCAZ2600-1010-06 (1")
SCREW, BINDER HEAD UNDERCUT
6-32 X 3/4"
2 REQUIRED
SPRING, WIRE (4 STRANDS) °
MC-2600-0375-00 DANCER ARM ASSEMBLY
MCA2600-0633-11(1/4")
PLATE, SPRING CLAMP MCA2600-0633-10(1/2")
MC-2600-0374-00 - o MCA2600-0633-12 (1")

@sye—— SPACER 010" THICK
MC-2600-0368-00

PLATE, CLAMP /% |
MC-2600-0377-01 | ;?
BALL BEARING

I
-
|

SP-7100-1520-00

RETAINING RING
3101-79

BUSHING, FLANGED
{ MC-2600-0370-00

@'\ BALL BEARING

| SP-7100-1520-00

= g\SPRING. LOADING

MC-2600-0367-00

~
< -
~ SCREW, BINDER HEAD UNDERHEAD

| - 4-40X 174"
/
\| PLATE, SPRING CLAMP
MC-2600-0374-00
|

| ANGLE, WIRE ADJUSTMENT
| MC-2600-0375-00

PLATE, THREADED
MC-2600-0377-02

MCA2600-0410-00

SCREW, BINDER HEAD UNDERCUT
6-32 X 5/8"

HEX SPACER, THREADED

MAGNETIC BAR ASSEMBLY

SCREW, BINDER HEAD UNDERCUT
g g-32x1/2"
i SCREW, BINDER HEAD UNDERCUT
| 10-32 X 1/2"
|
l I
b

FELT, CEMENTED

BRACKET, LIMIT STOP
MC-2600-0390-01

HEX SPACER, THREADED

C — el e

| FLUTTER DAMPER BOARD
| PCA2600-1008-00

é\scnsw, BINDER HEAD UNDERCUT

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

6-32X1/4"

CAP ASSEMBLY
MCA2600-0023-01
| 3 PER DECK
(&
oo
]

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

SHAFT ASSEMBLY
MC-2600-0315-00 (174" & 172"}
MC-2600-0606-00 (1"}

3 PER DECK

/TOP OF DECK

PHOTO CELL,
COUNT GENERATOR
//} OPB125

PART OF ANALOG SCREW, BINDER HEAD UNDERCUT
TORQUE BOARD 6-32X1/4"
PCA2600-0001 r

NO.6 FLAT WASHER /'CTB

NO.6 LOCK WASHER—’"@

COUNT GENERATOR ASSEMBLY
AS-2600-0314-00
(INCLUDES PHOTO CELL)

%

6-32 SMALL PATTERN NU' H
T Electronic Dancer Arm Assembly

TW27D-81
Section 3 JH-110 Series
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e |

SCREW-
6-32 X 3/4
2 REQUIRED

-POST
MC-2600-0373-00

SCREW, ALLEN SOCKET HEAD

4-40%x1/2"

SPRING, WIRE
(4 STRANDS)
MC2600-0375-00

PLATE, SPRING CLAMP
MC-2600-0374-00

PLATE, SPRING CLAMP

ANGLE, WIRE ADJUSTMENT
| MC-2600-0375-00

PLATE, THREADED
MC-2600-0377-02

RETAINING RING
3101-78

BAR, BELOW DECK
MC-2600-0388-00

SCREW, ALLEN SOCKET HEAD

4-40x1/2"

s
5 I
|
> I
2 |
— SHAFT
~ SCREW, BINDER HEAD MC-2600-0385-00
l e 4-40X1/4
-~
@ MC-2600-0374-00

SCREW, ALLEN SOCKET HEAD
4-40%1/2"

SCREW 6-32X 1/2"

2 REQUIRED
BAR

MC-2600-0372-00

FELT, CEMENTED

BRACKET, LIMIT STCP
MC-26800-0350-01

|
1
|
|

| WASHER, FIBER
M MC-2600-0368-00
BALLBEARING
@/5?-?!00-1520-00
! INTERNAL "C" RING
@‘/ IRR NO. 3000-X62
| (FLA. BEARING)

BUSHING, FLANGED
MC-2600-0370-00

INTERNAL "C" RING
@/lﬁﬁﬂooo—xsa
BALLBEARING
5P-7100-1520-00
SPRING, LOADING
MC-2600-0367-00

SCREW
Bﬂg}]{;‘? 10-32x1/2"

BRACKET, MOUNTING
MC-2600-0389-00

% PART OF SUBASSEMBLY D45121-1 * 3

ASSEMBLED VIEW SHOWING PARTS
ABOVE & BELOW DECK PLATE

Dancer Arm Assembly (Air Dashpot)

Section 3

TW27D-44
JH-110 Series
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REEL MOTOR ASSEMBLY MOUNTING ORIENTATION TO DECK

JH-110M JH-110-10172 JH-110-14

PLAN VIEW (FRONT OF DECK)
LEFT HAND BRAKE ASSEMBLY (JH-110-10 1/2 SHOWN)
AS-2600-0404-02

REEL MOTOR ASSEMBLY MOUNTING ORIENTATION TQ DECK

JH-110M JH-110-101/2 JH-110-14

PLAN VIEW (FRONT OF DECK)
RIGHT HAND BRAKE ASSEMBLY {JH-110-10 1/2 SHOWN)
AS-2600-0404-01

SCREW, FLAT HEAD ALLEN
6-32 x1/2" =
3 REQUIRED

SCREW, BD. HD. UNDERCUT
6-32X1/4"
3 REQUIRED

SCREW, BD. HD. UNDERCUT
6-32 X1/4"

SCREW, BD. HD. UNDERCUT

|
ke } 6-32 X 3/8"
e
g |
TURNTABLE ASSEMBLY ~ | %\SCREW BD. HD. UNDERCUT
AS-2600-0198-01 l - L\ 8-32 X 3/16"
. - | @‘\EREDUIRED
T - - I I FLAT WASHER
-
Bery - pr } RS AS REQUIRED
- il | |
T [ -~ |
=~ -~ 1 BRACKE
5 | 7 [ RACKET, BRAKE MOUNTING
= | 4o MC-2600-0076-01 {RIGHT) (SHOWN)
> | r & - MC-2600-0076-02 (LEFT)
"
SHIM, TURNTABLE [ . B,
MC-2600-0022-01 (.005", BLUE) | I } HEX NUT L~ oS
MC-2600-0022-02 (.010", BROWN) : I 4-30X 174" Lo TR e g
MC-2600-0022-03 {.020", YELLOW) | I [ N ' il N
AS REQUIRED | Lo [ I AW BOD. ~
. i SHAFT, STATIONARY | { poiees tev ' P
o ( U | I MC-2600-0077-00 | l [[ ot LR S ~
- | ~y
- I | 1 SCREW, ALLEN BUTTON T ~
FILM OF: f | | | | - ~ ~
_______—v\\// L [ SPACER a ~
RS- 180196002-00 Lo | I MC-EEOO-OOBO-OI } s
Il | | SHAFT, PIVOT ™ )
[ | SPACER, THREADED MC-2600-0020:00, . S ﬂ‘/g?é‘é‘ i
i I i MC-2600-0080-02 N |
[ | | o |\
[ BRAKE BAND ASSEMBLY I | N / | ! SOLENQID
|| AS-2600-0197-01 | | SN FILM OF | | 42C24DCAU
[ l I T "LUBRIPLATE" |
| | \\\ I | b\\\\: |
L RETAINING RING ~ L B | R
I IRR-1000-12 =x
| | X |
| | R, | o
L N a2
I HUB, BRAKE o N -
gl STUD, X .
. MiE<abRboie=0H Qt%(spmms ADJUST AN
| I | R MC-2600-0129-00 I
| ~,
SCREW, ALLEN SET I I SCREW, ALLEN SET. P .
- -
440 % 178" \“&ﬁ’ I | | §H3E2Q)ljlggn \/ I~ | PLATE, PIVOT
-2600-0078-00
| : = | MC-2600-0078
| | |
i M
SPACER BRACKET s I I I RETAINING RING
MC-~2600-0401-00 | . IBf-logg-1=
| J SPRING, BRAKE ASSEMBLY
o o LEE-O16A-1-MW
» E
L PLATE, TACH MOUNT SPACER, AMATOM 8228
| P MC-2600-0075-03 SP-7100-0057-00
LEFT REEL MOTOR ASSEMBLY P 3 REQUIRED
MCA2600-0300-04 TACHOMETER
RIGHT REEL MOTOR ASSEMBLY S — AR RE
MCAZ2600-0300-13 SUBASSEMBLY SCREW, BD. HD. UNDERCUT
ASSEMBLY — 6-32X3/8

AS-2600-0303-00

3 REQUIRED

TAKE UP HARNESS, GREEN
WDA2600-0186-10

SUPPLY HARNESS, RED
WDAZ600-0186-09

Reel Motor Brake Assembly
TW27D-49
Section 3 JH-110 SERIES
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FELT WASHER
Mc—zsoo-oz?M
|

I

I

|

|

|
SHIELD, MU-METAL ey /
MC-2600-0263-00(1/4"81/2") e |
MC-2600-0618-00(1") |
(CEMENTED TO SHIELD) I

SHIELD ALUM./

MC-2600-0264-01 (1/4" & 1/2")
MC-2600-0617-00(1")

|
I
| o
* q s
~
-~
I~
t///@ I~
| 7 T
| _»” BN
BUSHING SLIDE 7 | | ~
MC-2600-0110-00 l’f | ~
| ¥ |
||
|
I
FELT WASHER I
MC-2600-0273-00 I
|| TIE PLATE

e T — ¢

MC-2600-0268-00

LOCK WASHER
NO.4 INTERNAL

RETAINING RING
IRR-1000-12

(SMALL PATTERN)

SHAFT, SHIELD SLIDE
MC-2600-0267-00 (174" & 1/2")
MC-2600-0616-00 (1)

ROD, MANUAL HANDLE
MC-2600-0272-00

)K\PIN PIVOT, DOWEL
1/8"x 374"

// *

~

RPC-01/08 X 03/04

SPRING, DETENT
K SP-7100-0016-00
l *
BUSHING GUIDE |
MC-2600-0111-00 |
PIN, PIVOT

-~ MC-26800-0115-00

BRACKET
MC-2600-0116-00

%\SCREW 6-32 1/4"

2 REQUIRED

BRACKET . .
MC-2600-0269-00 (174" & 1/2")
MC-2600-0619-00 (1"}

NOTE: i i
+ APPLY "LIGHT LUBRICANT
TO ALL MOVING PARTS.

PIN, PIVOT DOWEL
NO. 4-40 HEX NUT I/8 X 3/4

RPC-01/08 X 03/04

TW27D-46
Head Shield Assembly
TW27D-46
Section 3 JH-110 SERIES
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BUSHING, CAPSTAN
MC-2500-0070-00
SCREW, ALLEN SOCKET HEAD USE ON MODEL JH-114 ONLY
10-32 X 5/8" STAINLESS STEEL

3 REQUIRED RING
568-017
DECK PLATE\

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

CAPSTAN MOTOR ASSEMBLY }
[
ASAR500-0129-07 (1" TAPE) l

SHORTING PLUG
FOR SHIPPING

CAM, BOTTOM
MC-2500-0283-01

SCREW, FL.HAT HEAD BRASS

3-48X1/4 CAM PLATE ASSEMBLY

USE ON MODEL JH-114 ONLY

SHIELD CAN
e MC-2500-0502-00

e BUSHING, CAPSTAN

—

I
l
|
|
I
i
I

4 REQUIRED AS-2500-0291-01
/
A7)
P -
-~ -~
- ~ >
- - ~
-~ ~
ADJUSTMENT SCREW -~ -
FOR PHOTOCELL o~ ~ s
PHASING o o
-
=

STANDOFF I
MC-2500-0285-00 |
SHEQUIRED | screw, aLLEN e

[ a-40 x1/4" o

| 2REQUIRED .

| e -

|-

L-

MC-2700-0926-25
USE ON MODEL JH-1108, 1/4" CAPSTAN ONLY

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

STROBE DISC/HUB ASSEMBLY
MCA2500-0276-01

SCREW, ALLEN
2-56 x 172"
TORQUE TO 2 IN.-LBS

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

CAPSTAN TACH BOARD
PCA25C0-0287-00

~
el
-
T
~
” |
| /"g ~o SCREW, ALLEN BUTTON HEAD
T - we doare
[ 3-43 X 3/%“ -
4 REQUIRE -
l -
-~
| -
| s
| ~
’ ~
I/
| CAN COVER, CAPSTAN
I MC -2500-0590-01
[
|
| % HEX NUT
> 4-40
|
[
| :

©° o/ A

&
‘I‘

SHOWING PHOTO CELL MOUNTED IN BRACKET

—t

) = - ’
==
%
SR

PARTIAL ASSEMBLY

Capstan Motor and Tach Assembly

Section 3

TW27D-48
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PULL DN - SERVO - PULL UP

O

2N3055

(©) RemotE (0)

(0) SERVO  DECK+5

sEnEn| (@
== EEs[E

PIN

MM MMM = L L L L b L o3
ERON 200NN RPN a@OENO AL =

REMOTE CONNECTOR

SIGNAL NAME

—15 vdc
+22 vdc
+15 vde
RWD Lite
FWD Lite
STOP Lite
PLAY Lite
RECORD Lite
Remote RWD
Remote FWD
Remote STOP
Remote PLAY
Remote RECORD
NC
24 vac
RMVC Trigger
RMVC Analog
RMVC Lamp
Lifter Defeat
Ground
NG
NG
Remote Locate CMD
Remote Reset CMD

PIN

[<o e = BN I = B ) I S % O & I

SYNC CONNECTOR

SIGNAL NAME

NC
STOP Lite
PLAY Lite
FWD Lite
RWD Lite
REC Lite
STOP CMD
PLAY CMD
REC CMD

COUNT

UFP
DOWN
Buffered Capstan Tach

+15 vde

Ground

-15 vdc

19.2 kHz Inject

AL ENAB
A/L CMD
A/L Analog
AlIL GND

PIN

LB A WN =

SERVO CONNECTOR

SIGNAL NAME

—-15 vdc
+15 vdc
flay  nNe
Blﬁ‘fered Capstan Tach
+8 vdc
EXT DC Control
Buffered 19.2 kHz
(r rountl. NG
19.2 kHz Inject
24 vac

PIN

shSrEadpnide o s B

Section 3

POWER CONNECTOR

SIGNAL NAME

Supply Motor LO
Take-Up Motor LO
24 vac
+8 vdc
#+22 vdc
-15 vde
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

TW27C-34

Rear Connector Pinouts

TW27C-34
JH-110 SERIES
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69-¢ abey

£ U0J1988

S8i8s 0LL-Hr

LINEAR POT 35405-1-103

BHORIR}=503 SWITCH ASSEMBLY
AS-2600-0132
TORQUE LIMIT
A @ L0 MED HI 4—MVC —
(@ MINUTES  SECONDS S
® w ©©0 ©D
FIX EXT Lo MED O O
HAR ¢l STO RTZ RWD WD STOP  PLAY RECORD EDIT
O 0000 é
REFERENCE SPEED o T Rt g \ \
KNOB B527-1
WITCH 23X -4-QZ
ST 30B-4-Q SWITCH 01-151 SWITCH 01-121 SWITCH 01-151
KNOB B527-1 LENS 01-951-W LENS 01-901-Y LENS 01-951-R
SWITCH 14 X 30B-3-QZ LAMP 01-503 LAMP 01-903 LAMP 01-903
SWITCH O1-151 SWITCH Q1-151 SWITCH 01-151
0 LENS 01-951-w LENS 01-951-G LENS 01-95)-0
g LAMP 01-903 LAMP D1-803 LAMP 01-903
"3" Tw27Ta-35
)
I
3
g @
N B
- @
09
D
5
3
5]
3
—
o
o
-
Ll
7]




SECTION 4
RTZ lll & AUTOLOCATOR III

4.1 General Description
411 RTZIlI

The RTZ Ill 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.

TVI

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

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.

CLR

(Clear Display)
Clears the position display to zero on the RTZ
I1l. Does not affect the position memories.

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

STO
(Store In Memory)
Allows storing the displayed position into one

of the location memories or lathe function
memories.

1,2, 3,and 4
(Autolocate Memories)

Locates the tape to the position stored ini

memory 1, 2, 3, or 4, respectively. Also used to
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.

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

SET

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

BND

(Band RTZ IlIM 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 butten is pressed.

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

XPD

(Expand, RTZ IlIM Only)
Displays the starting position followed by the
ending position of the expand functions stored
in memoery. Each position is flashed three times
on the display. The next consecutive expand
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positions are flashed each time the XPD button
is pressed.

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.

ouT

(Lead Qut, RTZ IlIM Only)
Displays the end of record lead out position
with three flashes. Only one OUT location can
be stored in memory. o

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

4.1.2 AutolLocator Il

_ The AutolLocator Ill is a microprocessor based
. position locator and velocity indicator. The
“ microprocessor executes programs stored in its
memory to perform the functions requested by the
button switches on the front panel. The
AutolLocator Il 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.

Operating voltages for the autolocator come from
the transport. The AutolLocator Il 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 z15vdc to the autolocator as
required by the amplifiers on the AutoLocator Ill.

The AutolLocator Il 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 589 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
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display, it will be converted to 1 minute 18
seconds prior to the execution of any function.

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

At any time while the transport is in stop, play, or
record mode the current tape position can be
loaded into a locate position memory. Pressing —
{shift right), STO (store), and any of the numeric
keys stores the time from the tape position
display into the corresponding locate memory.
These positions can later be recalled 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.

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

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

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

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

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




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

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

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

In variable reference mode, the TVI swiich
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 1 semitones are displayed. The
locate position display is blank unless the tape
velocity is within x0.03ips of a multiple of 14
semitone pitch change from the standard speed.

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 beards for the RTZ
Il and the AutolLocator Il 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
beards 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.

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

Refer to the block diagrams of the RTZ Iil and the
AutolLocator |Ill, figures 4.1A and 4.1B. The
microprocessor, its memory and /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.

The microprocessor communicates with its
memory and /O poris via the address and data
bus. This bus is multiplexed, that is, it is used for |
both address and data. Addresses arrive on the i

bus first, followed by data. An address latch ~ "

stores the bus address low order bits (A0 — A7)
while the data is asserted on the bus. The high
order bus address bits (A8 — A12) are not latched;
these lines are not multiplexed.

Control signals from the microprocessor allow the
memory or 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 I/OM.

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 /O
ports receive speed and direction information
from the transport and commands from the
display buttons.
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4.3 Program Description

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 gu.ide and the capstan
tachometer.

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

From power up, the processor executes instruc-
tions in the background loop. A simplified

= flowchart 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 o 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.

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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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.

Pressing a butfon 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.

4.4 RTZ llIM
Lathe Control Outputs

4.41 Scully Lathe

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
Y4 sec. The L-OUT function consists of turning on
the same open-collector transistor for 4 sec., off
for % sec., and back on for ¥ 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 maiches
the stored position, the appropriate function is
output to the record lathe. The BAND function
consists of turning on an open-collector transistor
for ¥ sec. The L-OUT function consists of turning
on another ocpen-collector transistor for % 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 varigus lathe machines. The outputs are
capable of sinking up to 200 ma and can withstand
40V collector to emitter. A four pin Molex connec-
toris used for J10, which is located on the plug-on
module on the RTZ Il board.




BACKGROUND
LOOP
READ SPEED
SELECT SWITCH
SET DIVIDERS
ANY
BUFFER REWIND > Iﬁ%ﬁvﬁ%
N ? ES _~VEs MQ(DE SBINT
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TOMEMORY > »| RETURN
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p| CALL ExPAND
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> RETURN
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CLEAR ON_~ YES CLEAR
LATCH
DISPLAY
OUTPUT
Twars-22
Figure 4-2

Background Loop Flowchart
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PROMS

MCl uses the following identification system on all PROMS. As there are several versions and rev.
levels available, please take note of the following:

VX. XX

A

-

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.

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

V1.0
V11
V2.0
V3.0
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RTZ Il (for ¥4 tape)

RTZ Il (for ¥’ and 1" tape)

RTZ lIIIM (Scully Lathe, Capps VP and VD)

RTZ II/M (Neuman Lathe, Capps II)




ALL RESISTOR VALUES ARE IN OHMS,1/4W, 5%
ALL CAPACITUR YALUES ARE IN MICKO FARADS

Section 4

MINUS 8 c ATAVAY
P L B ah R
~-0 —0 0 —0 —0 . - -
s isa 152 253 7 s4 180 %% %t .o, tav
MS B LSB+2 [ LSE+ e LS T ]
Xt} 19 e * 3 1Cz vy, 103 1c4
PARE STR | CLR |, RIZ bg 2 a 3l tia .
Toes b 0 -0 ¢ I3 13 2 12 2 3 2
55 § © 756 § 57 $° 953 b b 15 b s | =2 b 5| E
j H 2 ? 101, 1o 7 19 ! 1o 7
YZ IO l — . P &~ —— e | il P o
Az 20 <FD { BN D <pR MAN3620 MAN 3670 MENT420
oo e 4 3 d
59 510 e 1 5“ g 8 2
Y3 . ‘ ’
X3 ‘ i}
X4 ot e
Q 513
MODE
TVI
PCA2500-0609 GMND RN N2 BN RN4
14 4] ghafuig] 3] s 1] 2] el n2i3) 3 141 2 eli]12{13} & 4] ool njiz|iz) 8
My ! I I R A A A ! o ey R ]l
I I | | ! ] |
1 == <
SITTITT|ISIILEST) ISIITIIZL ITELIITI L wos o
5 5 sl ics | ; | o i | | | | 180,74
IC§ Ic6 Ic7 15V ! N (N T O Y O O O O (N O D O O T S O D TS DS O OO
- thelslal32i7 116l 5413127 b6l slal3i2|7 ligis|4i3|2i7
3 ° -y RN4 ° +5
p———— /"-‘\\ I,—‘\\ | R
A §7 } | 810 3 N/C
I ! 1 ! v 1o ‘ b
I NP N 4 N/C +5Y
HICT ] ic2 ! o -
Co C e g 2
beeod L J AN 56 / ‘\\39/’1 16
Wi ,/‘\\\ ”’h\‘
$1 s 82 ) 812 1 sn )
\\_-/ \.../ JS‘
DDIS | 19
DD14 20
pDiI3 17
phiz i8
DD 15
DO 16
DDo 13
IRIVE) 14 F -
pD7 H
Do6 12
DDs 2
DD4 0
DD2 7
D2 8
DD 5
pog 4
| N/C
2 — N/C NOTES
3I—N/C '
41— N/ l. UNLESS OTHERWISE SPECIFIED Display Board

SC25C609
JH-110 Series
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PARTS LIST

DISPLAY BOARD P/N 2500CG0609-00 QUANTITY
RTZ NI RTZ /M

14 PIN DIP SOCKET MP-DIP-SKT 4 4
20 PIN DIP HEADER 20P DIP-HDR 2 2
SPACER MC-2600-0298-00 3 3
GRAY SWITCH 502-010-009 4 7
RED 502-010-007 1 1
BLUE 502-010-008 1 1
YELLOW 502-010-002 1 1
. WHITE 502-010-003 1 1
" BLACK 502-010-001 1 1

PROCESSOR BOARD P/N 2500E0611-00

MCl PROGRAMMED ROM P/IN RTZ Il 1 1
(See PROMS)
CRYSTAL 6.144MHz BMP61 1 1
MICROPROCESSOR 8085A 1 1
20 PIN DIP HEADER 20P-DIP-HDR 2 2
40 PIN DIP SOCKET 40P-DIP-SKT 3 3
24 PIN DIP SOCKET 24P-DIP-SKT 1 1
PROCESSOR PLUG ON BOARD P/N 2500C0625-00 (RTZ 1II/M ONLY)
MCI PROGRAMMED ROM PIN RTZ I1IIIM 1

(See PROMS)

RTZ Il & lIMM — JH-110B

DATA INTERCONNECT HARNESS wWD2500-0617-01 1 1
MATRIX HARNESS WD2500-0617-02 1 4
STANDOFF SP7100-0047-00 4 1
BEZEL 22463R-04 1
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PART
NUMBER

PCA2500-0610-00
09-65-1021
09-65-1051
1-87227-0
1.0-KOHM5%-1/4W
10--KOHM5%-1aW
150--OHM5%-va W
180--OHM5%-1a W
1N5231B-5.1V
1N914
22--KOHMb5%-14 W
220-OHM5%-2W
22P-DIP-SKT
28P-DIP-SKT
2:2MF50V-CLYRL
2N3906
3.3-KOHM5% - 14 W
35405-1-103
4114R-001-470
47--OHME%-Va W
47MF35V-CLYRL
741CP

7437

74C912

741574
:0068MF400V-CMY

PARTS LIST — DISPLAY BOARD

DESCRIPTION

PCA, DISPLAY BD A/L 11l
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
LYTIG RAD/LD SEALED (GP)
OP AMP

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

QUAN.

_ a A) = N N = N AN = A PN S NN =

DESIGNATOR

R3, R10
R4, R5
R7, R8
R6

CR7
CR1, CR7
R9

R13

C11

Q1, Q2
R1

R11
RN1, RN2
R12

Cs, C8
IC5

IC7

IC1, 1C3
IC6

C1

PART
NUMBER

: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

NEB55
TAPCPOT10K-1T
XC209G
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DESCRIPTION

CERAMIC DISC CAPACITOR
IC DISPLAY DRIVER NAT'L
DISPLAY MONSANTO

SW D-6 1"
SW D-6 12"

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

QUAN.

RN GO S PRI 1T G (T T S T N [ S O B R e e et © =2 Y

DESIGNATOR

C2,3,45,7,9 10
IC2

DS1 - DS8
S3

S2

S1

58

57

S6

S5

512

S11

54

513

S9

S16

510, 315
514

519

520

S17 ’
518

CR2, 3, 4,5
IC4

R2

CR6




Ji lmaigir 210 09 5 a3 2 1 } Je le 13 14 1£ 5 9 7 o 12 1 i0

J10
| ! N‘/A
9 1 Réq 1DK
— AN
" 163 +s5v ,
+ (50 @
2N3904
4
’ 2 2 |{L-OUT,BAND
2 5
T D @ 4 WK
¢ Y CLK 2
3| CLR @
*>- 2N3904 4
¢ ;}gm i’ _ 3 | % PAND
o 741574 (}%CDH
PCA2500-0625 ' e
3t 20 1] &l ool 4 3] 14 15| 16} 17 al 7| ef 51 2\ 27| 28} 1 12} il 3120) is 17 23 741532 a3
AR5 A6 AT RO 02 O 0 03 04 05 06 07 D7 D6 D5 D4 D3 DB DI D2 €/p 75 RXD cLK Tx CIs RTS 5 L . 2N3304 4
RD !
Y — . o
116 IC 16 icts o/ oy
2716 825! D
d 3
OPTIONAL 2K PROM N
14 9 J )
= J10 s/ R_X_Rif 70 g
02 U 5 AI0 A9 AB Al A2 A3 A4 PE TXD RC TC RESET RD WR P 7
D E‘) ° 20| 22| 23] 7| 6| 5| 4} 18} a1 12| 19 |24 26 jal 25 7} 21 4 13 10 0C, Je0—
o —
Q1 PR
.y —
;I;%%; EEIOK

I

+5Y {y 56K
REGD "—*’\J\;\:———'L

J:——T 2 N3906
L2 oy

NOTES: (unLESs OTHERWISE SPECIFIED)
i.ALL RESISTOR VRLUES RRE IN OHMS, I/4W, 5%,
> ALL CAPRCITOR VALUES ARE IN MICROFARADS JVOLTS.

h ! cd .1/%0 3.ALL DIODES RARE IN9I4.
e T
CRJ
3.1 I
L J—
.—H ! g5 ATK _
J,i67813!4151620 (ia 3 2 1 e /7 6 4l i1 2 3
FI2V +5V GND -5V 6ND
Processor Plug On Board
SC25C625
Section 4 JH-110 SERIES
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CoMNECTOR
__PIN SOCKET - CLAMP
COMNECTOR PLATE
T4 B /ANSLEY CcAT. Ne.
DARK BLUE STRIPE (UP)
INDICATES CONDUCTOR +
;oo A : =4 < CONDUCTOR RIBEON CABLE
s = ; 7 : 7 1) CUT To LENGTH
L .. = =: ! 7 f /" 2)CRIENT CONN. CLAMP PLATE &
7 i, CONN. MAIN BODY AS SHOWN.
rd 3) PASS CABLE BETWEEN CLAMP PLATE.
' & MAIN RoODY
iz 4) ALIGN CABLE TO CONN. § CRIMP.
YWl | L ConnNECTor CABLE SHOULD BE .00 +» .040
* |/ MAIN BEYOND FLUSH TO CONNECTOR.
BeDY
» t N ’
/ Pinl INDICATOR MARK EARLE EUTiE, . P INDICATOR MARK, |
.050/.040—-”-— N\
—-m—?
INSTALLATION ‘
NoTes ,
# 4 PIN
WRAP POoST HEADER
& AMP" F/N
P.C.Bp.

Data & Matrix Interconnect
SC25B617
Section 4

JH-110 SERIES
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ras MOLEYX MOLEX
7 . 09.50-3671 c3-20-3071
+BVDC | 6 f——PINKL(T0+5Y BEG) ——, 7 PN TN
] >— YEL( TO+5V REG) —— — a —
-i5vDC 1 ( ) M 7 | FEMCTE FISET — R/ LK Rz e g
+I15vDC 7 N/C & | REMOTFLIZLTE = REL; VELWKFEISIS — 2 ISV DC
S s — -
N/C 3 MOT USED (P3-7)— WHT/CFA. 4 | REFEAT PLAY 3| NC
o | (P4 -51—ELU. BUKS (2. E: | c T2 48
EXT. DC CONTROL G AT ELLEELK. 1| R wHT Fas 14 4| +13vEC Y e—
= ~ . - e = 2 PCAZ50D-061
24 VAC D (SPARE) wWH T————— P&-4}—3RN E£LK z [ VEC.EG - 3Ry, . TORES GND— 5 | &HD OR PCA 2500 _0639'
- | e | — . 2] R
BFR'O. CAPSTAN TACH 4 ——BLK (pg-7) ——— (Pa=3l—=YELfFL ] 3] HiEQ AT JEGES R 61| BIL BHD BENSE
] ! ! TRIM WIRE BulLLE TO z
. 4 S KEY —OR T FFE d 7 vDc
BFRD.{9.2KHz 7 ——RED (P 4-9) —i_,,!_\ (5% FREE LENETR. | T .4 | ] 6. TC FF 3 CUTPUTH +5VD
— P Pz
197KHz INJ| 9 |—reDjarN(P5-1) —— To 43, FEMOTE
] MASTETR SWITCH BD MOLE
GrND B PLA2700-0937-00 02-50-228I
WHT/BLY (70 B 649) — 8FiN
BEBL /BRN( 23— T N
P-2310-CLT —wHT./0RN (PB&-I —rl__l COUNT Cow
CAPSTAN CAB.E SF7L0Q2RDZ54-00 TRIM WILE TO 18" AND mVIOF 8- 1———— 2 [ COUNT UF
SERVDO CONNECTOR RED/BLk (PBB-() -t TERMINATE IN SINGLE T EESEESaiE] B B ENABLE LT
To wWbA 1'1::0-094@-00) MOLEX PIN, e A/L-3 PROCESSOR BD.
MoLEX Pi-lo L wHT. vEL FE8-13—] 5 | AsL cMD PCA2S500-0611
” ¥ +* =1 OR PCA2500-0639
14" JAckeT 22" JACKET —wWHT/ORG.{p1-4) — 7 | REPEAT FLAY
REMOVED 7, REMOVED I
THIS END ?% l-__ THIS END —GFN (P 35-25) B | A/L anALOG
4
p— — ; SPARES
37 = 6
JACKETED LENGTH |
PB8 4
e Py
COUNTER |10 B { P4-6) R
COUNT UF |14 |—VI0 (P32)—— cg;srsl;]mﬂ
; — P3-1) ——
COUNT DOWN| 12 /-—KHJ'{GEN([M*;} i e e, cpums ] & | wres,
+I5VDC | 14 F—RED  (P3-3) — L srn® ek pi-z; —] 4 | meD EG.
< TAN {To REG GHD) — SRN: (vi-z) — 4 |
Nl | A5 GRY (O REG GNB) —/] TRIM WIRE BUNDLE To " “BLU/BLK (PI-1)— 5 | LOEG.
-15Y0¢ | (6 gRN  (P9-2)——] LB FREE: (LERETH —CRG/ELK (P2-1) . — —BLU PEE-10) 6| counTzm
S RebyyeL(pe-2) — w = } FREM CUTPUTE OF ) S ) — TO J4B
A/ L ENRBLE| 18 —— WHT/RED (P3-3) —— RES PETY Tay REEULATORA f Bk (PBS-4) 7 | caPSTAN A/L-3 PROCESSOR BD
1 PCAZS500-D61I
A7l CMD 19 _\NHT/‘TEHPE‘:}—/ i € B ;igﬁﬂ;;;:v REG (PBS-7) 9 19.2 KHz OR PCA 2500 -063%
A/L ANALOG| 20— GRN  (p3-8) ——— | veL (PB5-3) L WHT (5PARE) '
AL GND 4 FLOAT SHIELD 2 SPARES
SENSE u WHT/BIK P2 6) oY P25 AT THIS END, —
T TR — P
PLAYT cMmp | | RED / Bk L R (P55 1
R T}?\ T Lo WHT/BLY (F85-8) | To GNE.OF +5v P
OLEX Pl=—1\0 — /BL: 2 o . OF +
STOP LITE 2 REGULATORS
PLAY LITE
s l-TAN (PBE-I5) - bel B0
9-5C-3051
FwD LITE | 4 l—GRY (PB&-15) ‘ )
|| , i —
RwD.LITE| 5§ — REL/GRN(PBS5 -9) ) | 192 KHE NG
RECORDLITE| ¢ | p NOT USED R [PEaIL) S =
— T0 J &,
—RED (PEb-14) 3! 4y A/L-3 DISPLAY BD
MD. :
TR L 1 e PCA2ED0-0610
PLAY cmD. | 8 . % | e
ot
RECORD CMD. | 9 - GRY.(TOREL.bND}—] 5 | &ND
P35
BFR'D. CAPSTAN 5TACK | 13
19.2 KHZ 1nNJd. | 1]
= NOTES
BEAU t. OVERALL CABLE LENDGTH 1S 40FEET.
i b 2. ALL WIRES ARE AWG. # 22 STRANDED, EXCERT
Pg321-CCR CABLE SHIELD WIRE, WHICH 15 AWG. ¥ 24
_9YNC STRANDED BARE.
CONNECTOR T % DENOTES WIRES WHICH ARE NCT PARTCF
e oooO- -00. E
RRLE SPIREGORAYIRG. G8 MRk Remote Cable, AutoLocator Il
WD27D939 rev. C
Section 4 JH-110 Series Page 4-19



o

- — - —  — — 7 [——_“_"_'"___“_—_"_—‘—“——"——I
REMATE e
| READOUT beoaah
MOLEX cas k| 4 PLACES |
—MOLE WDZEBISE-00 e g - -- -- - - - " -
22-0|-214l l 1
E :
I 74L547 Rz2 |
22 DR | (f $ H
O=—=—-c27,c23 22 |18 Eec 411 o
2l e¢p5c26 ol s 3|2 T I
o 2 g 3 ; :
24 cal'caz oR | CR25 <= CR32 Ica
° €20,¢30 ol b YEL g2 6§ [~ LEADING ZERD BLANKING, Mt 7
023 ' 313 | 1| a OPTIBRAL JUMPER 1C8 |
CIRCUIT SAME
NT :
p N | :TrAs BELOW :
| i — '
‘ 3
- ] ! 741847 Ri5 |
020 c2s,.024 2o |1z | BLY 4|8 $
019 c2|c22 19 |1 SRN 26— R2l : I
o8 ¢i19,c20 8 |10 V'D_ 2| 7 CRI7 <= CR24 1C3 MAN 7
c 7 Ci7,cid 7 | 98B 1|8 1c7 I
— ;
| I CIRCUIT SAWE 3
AS BELOW
I I lr_:‘ e = i S S e -Z;| [
1
| . 3 i I
I [ TF4Lz47 R8
ol3 cs,clo 18 | 8 |BRN/WHT <| o T{
ol4 ciler 14 |7 | REDIWAT a0 l
ol5 cizci4 15 | & [SENIWHT gl n CRY <> CR 16 Ri ; MAN 7
olé ci5 e 6 |5 YEL wWkT |z ! 1ca2 e e
r R30
\rl l ! CIRCUIT SAME B[~ VW— l
| AS BELOW 180.n=
I l L . _ . . _ ___‘_w— ,
T sB N
| TEST PADS N J’ !
J | | l0|- —I RI 1 I
= R2% S 47K TC| 2 2 Ay
I J__: 74L547 |0 ’VV\%i
INT | | . -- . s 1 AN _] |
oll esee T [ [Broiwnr 4lis 7 12 'W\,gg ; 3 )
oz c7,c8 2 |3 ::‘2’;1:‘:‘: 5[ 14 I 13 ANA - I ) |
c9 cai,c2 a |2 2|15 : 2 14 AAR " 7
RA HT ' 1C1
o2 Bkl 0 | 1 |ERAM (e - s AnBL 2
;C3fT frif | L : MAN 7 l
2 |
souL - 555880 08F ' f 16 8 f 3 tgs 14
—_ 13- a4
= +5Y VAALE ALL 180
25 Ve e | | : . vau |
o=l +5V FEMALE \ ALL DIODES '827 1
0—_|4’ s ; IN4CC4 |
= 0 o L 3] 19— o W — . CIRCUIT  TYP
— _}_1 T _l 4 PLACES L
o BLK/. = z| s i VR 1 —— e i +! |
—0 | | o —REDAAT K 17 +—2[tecuic |2 5V
\J l+ .
REMCTE DRIVER BOARD ca —4 clo
| -':‘BHFT——}_—J gzuf REMOTE READCUT BOARD
PC26B 197 asvDC = 25vDC
TAPE TRANSPORT REMOTE READOUT BOX L
BLK
BLK/WNAT | MOLEX=-3 PIN({1}
[ CHASSIS GND 09-50-3031
TOPINSG,U85 _  RED/WHT/BLK
'SERVO™ g voLTs
JH-47 Remote Readout
SC26D191
Section 4 JH-110 SERIES
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REMCTE REALDUT

DRIVER NUMBERS
-‘—/ 30 F —
N—— "Ale_E-\)ACKET;?L‘;
a L BLU [WHT 25LONDn22ANq.A
MOLE X % 2 GRN/ WHT ‘;
16 -PIr - |9 IO/ WHT _ zo
22-o01-216l [ 1O GRY/ WHT o
8 13 BEN/WHT o
s | I BED/WHT - 5
6 i) ORN [WHT ] 3‘%’::1
5 15 YEL/WHT |
l2 22 BLU % =
1 19 GRN E N s
1o |3 /6] ! ~08f31
g 17 GRY
16 22 BRN -
s |21 RED .
14 24 IeN A SL‘,{”J
b 23 YEL o ) AN
t—18" ]
e ey
——1 19 BLK =
il o118 BLK/WHT o
; 7 RED/WHT/BLK 0w
1V L)

+38V
PIN5-U85
‘SERVO”

JH-47 Remote Readout Cable
wD26B193
Section 4 JH-110 SERIES
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SCREW, PAN HEAD
NO.6 SLOTTED

4 REQUIRED
DATA INTERCONNECT HARNESS COVER, TRANSISTOR
WDA2500-0617-01 AZ22003
2 REQUIRED

\

PINK STRIPED SIDE UpP

SCREW
6-32 X1/4"
7 REQUIRED

ROTATED 90°

VOLTAGE REGULATOR 5v
LM309KC-5
2 REQUIRED

MATRIX HARNESS A/L
WDAZ500-0617-02

/y*\scm—:w

4-40 X 3/8"

ORANGE/BLACK AUTOLOCATOR I} HARNESS

WDAZ500-0624-00

ORANGE

4 REQUIRED
- PLATE DIVIDER
i MC-2500-0280-00
SOCKET, TRANSISTOR
| ) SCREW, ALLEN BUTTON HEAD
| MOLEX CONNECTOR Pr-1-diD 4-40 X 1/4"
I 3 DN LOCKING ZREQUIRED 8 REQUIRED
| -50-
FLAT WASHER
| . 4 REQUIRED \jt@/ 1
W e ~
; Py "" HF_EXONUT S SCREW, ALLEN BUTTON HEAD
> 4-40X1/4
i \ 4REQUIRED SA 9 N o
} MOLEX CONNECTOR %,,& S
4 PIN LOCKING o ~
E 09-50-3041 - ~. PR I RN
~
e
I - S ™~ .
t DISPLAY BOARD :ggll.a ggm%cmﬂ . ~ > e
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- SECTION 5
AUDIO ELECTRONICS

5.1 General Description

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 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 Mother Board forms the interconnections be-
tween the Repro, Record, Bias, and /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

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 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 thei
circuit board selects either NAB or IEC standards= %

equalization.

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 /O Amplifier Board contains balanced
amplifiers for the line. input and line output
signals. The VU meter indicates the line output
level from the /O board.

tor XLR-3 type connectors.

Contact 1 SHIELD
Contact 2 SIGNAL HIGH
Contact 3 SIGNAL LOW

This machine conforms to the IEC 268 standard

SHIELD

This machine also conforms to the proposed
Stodolsky Magnetic Polarity standard, i.e. tape LINE LINE
magnetization in the direction of normal tape OUTPUT
motion is defined as positive.
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5.2 Record Mode

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.

A shielded cable from the line input audic connec-
tor plugs into the /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.

A parallel signal processing technigue 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-
‘quencies. It gives an improved sguare 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.

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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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.

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.

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.

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 blas 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 blas 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.
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Figure 5-1
Record Mode
Block Diagram
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Figure 5-2
Quior Timing
Diagram




The line output and the input te 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 contrelied with the REP level control on
the front panel. h

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.

5.3 Reproduce Mode

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, GUE
selects the record head.

Differential input amplifiers receive the playback
signal, amplify it, and split it into two paths for fre-
quency amplitude and phase compensation. The
fwo signals are summed {o 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 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.

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.

5.4 Broadcast Audio Electronics

The bottom audio drawer contains a Strip Board,
Mother Board, /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.

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.

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 Hl
LVL and LO LVL potentiometers on these boards.
There are no front panel level controls.

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 stereoc or mono modes.

The Broadcast I/O Board is the same as the stan-
dard 1/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.

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 selecied by the meters
switches.
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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.

5.5 Mastering Audio Electronics

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 Repro-Boards 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
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eqgualization aligned on the Repro Board. Or, it can
select the equalization adjusted by the front panel
controls.

5.6 Eight Track Remote

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 AutolLocator Il
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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
Zener Diode, 5.1v 1N5231B
Diode 1N914

| 6p-Amp 2003P

Transistor 2N3904
4 Pole Locking Switch SP-7000-2305-14
Card Pull MC-2700-0061-01
FET P1086RR
Potentiometer 2K SAPCPOT2K-18T
Potentiometer 5K SAPCPOTSK-18T
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PARTS LIST
REPRODUCE BOARD
PCA2700-0913-03

Right Angle Molex
Connector 3CIR

Right Angle Molex
Connector 5CIR

Right Angle Molex
Conector 8CIR

‘Tantalum Capacitor
Op-Amp

Delevan Choke, 2500-04
100K Resistor Network
4 Pole Locking Switch
Transistor

Card Pull

Card Pull Lable

P Channel FET
Potentiometer 20K

Potentiometer 5K
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09-52-3031

09-62-3051

09-52-3081
100MF20V-CTA10
2003P

330MH
AB-314B104
SP-7000-2305-14
LM394H
MC-2700-0060-01
MC-2700-0060-04
P1086RR
SAPCPOT20K-18T

SAPCPTOSK-18T
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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

‘ E.DNP Transistor 2N5679-539569
NPN Transistor 2N5681-539568
Card Pull MC-2700-0045-01
Card Pull Lable MC-2700-0045-02
Transistor, selected NPC-139

¢ P Channel FET P1086

" P Channel FET, selected  P1215E

Potentiometer SAPCPOT500-18T
Potentiometer SAPCPOT2K-18T
Quad OP Amp TLOBACN
Transformer SP-7000-0111-00
Torroid Transformer SP-9000-0119-00
Potentiometer TAPCPOT10K-18T
Potentiometer TAPCPOT10K1T
Op Amp TLOB1CP
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Card Pull

Card Pull Lable
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PARTS LIST
110 BOARD
PCA2700-0619-00
Right Angle Molex
Connector 3CIR 09-52-3031
Right Angle Molex
Connector 4CIR 09-52-3041
Right Angle Molex
Connector 5CIR 09-52-3051
" 5 Pin Molex Connector,
Locking 09-65-1051
Op-Amp 2003P
Delevan Choke, 2500-04 330MH

MC-2700-0045-01

MC-2700-0082-07

Differential Output Symmetry Adjustment

NOTE: Perform this adjustment ONLY if com-
ponents in the line output circuitry have
been changed.

1. Connect a signal generator to the line input. Set
the controls for a 1kHz signal at +4dBv.

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.

3. Adjust potentiometer R27 so that both signals
have equal amplitude.

If you do not have access to a dual trace
oscilloscope, an ac volimeter may be used. Alter-
nately measure each output, referenced to
ground, and adjust for equal meter readings.



10

CRI4
Jo
HEAD

CUE RLY

W} R \
CRI5
K2
J3
€38
c35
TN
-

e

-
.

C4

]

H

L3

|
CR2
Ri8

ca27

-{H - cr7

W \lIA LINE GQuTPUT

|

42 1 SDI
RFC

RIS

.

R3

REPRODUCE

RECORD

e

13

4

R

R/C

a7
GRN
LED

0t E'O WHT/BLU

BLY
R2

Jf

OYF_‘L |
(O 6RN
A

+OeRyY
O BLK
5

o

Sl
4
83

oo

- = "
z - g
>~ x - < fa) - [ B - 2 t
< = o o x® - —- = & b
£ 3 z 20 ~ H = P3p 43 %
3 g - S ST | M - e L
[x]
o0
"2} o | { 140 TARD _ ' < g X1
2] o 0 —_——— —_ _ | T
d - P s i ~ Fre ZPLG- G800 $TD z Lo
& ! H ] oA PTLL - DU e- DR REVRO ObLY Buciven
— — ] i | m PeASFOu-CIEns DU NPUT ONLY H
o + | § { TEE LDTED £ 85 L 5 o- i { T
> = = _ P 5 i — :
i SRS ERENS
M ! ! =] | iz P4 SEE ROTE £, i
o B 0 - o 2 S P - — - 1 = e
L L% 3 I 3] [ 1 | = 1/0 care
—_t— ™ o o I [ H i MRS hEx W ]
r | i | JiE x VT > pspw
| i i i | 1 — JUTH B \W;T 75k
! m Y PN (I o pals P
O
; ! ~ <« x | | . . Ioss
| Py b3 = BiAT Tero RECCRD Cas i REWE.D T&1.3 zixer - i
i | " @ { | i, Al T T TS
H —— )
! | [ L —d + S
! = - Ll J4% 1 P LT SWITOH N RILANED CONGITION
H | o T " ol Sl = i ' | Btrcs PAEA. SEEMAL T
L _ o { .l |_towEg | HE MERER
%%%%%%%% . _
< ] o i
1 = B
<] o —_ ] -
m wZ mw T - — w7 - 1o | REHO FET conTrar
0 X a - ] .
m o ol o N7 ™ w H Y WRUT FL L SRl
[ 4"H ] 1] = - — = ! Caf TRT ZowTRo!
cu _ = e 2w 3ND i #
L' [ /] = ! 4 i NE [N 216
@ ! ca i otz L L T
+ e &R ¥ oPT AT orens
H) B S L G REFRS ® . P
H rEg I T T 4
o ——p 2 BETC R IWTERLskiNG '
LHE NG (At gl
_ o |i| REMACE SONTRDL
- < _HoM REogib MEIV - o
& ; : M
I & waav= il : | RECIRES 2L 2o %
P LA e H b
- “ u" o o i 2w
\ o i
¥ o ] LY GND S
. ! \ ' Rt - 1T S SOUNUPOVSOU U S A S N S N S [ AR S R S R
g g1 |r - Ft Y TER T
e M £ 1 : o . W4 BEPRO CuT :
m H s iBs Iy
o m m i i 2% o TEATE | FEmon
i - P o h . LINE I HIGH
i B i Y Ce7 s s o T Blas -
3 m e c8sx cRiSE  loul A RECORD
| - I - . o i
L ! t [ aren ooe LHE N Lo
oboT- Sy -
- g § Ay ;
)
= ~ ©
m = e ——— —— e N
. I ik
e bt i
Iw M _ — B Iy
et ——————— b= — Pt uEH CECORESY SECIND 2V
@D I % 1 =
= @ =2 . 57
- : ~E =2 FREADYY NOTE | St A 37 Abg
- Wi - TR KRS
@ O z._
=
¢ 3 = i o I i T ]
i L R e vy — R v
f | LED \w-
z -e———— - & %, cea ¥
“ 2 m I—Ul i
o o
<< W 2
b - © = o @ - 3
= frri——y o - i 2FC
“ M.-. o .ulu | o PLAY BACE Lo YT
2 PLAYBACK By SRRTE i
M + m GO z ﬁn_.nw : o~ fiv FER A0
et i LS
! w ¢ FO i m i - BUELD -
I B AN L isE ,
1_J i hd @ o1 o
[ t " o} bt =
i1 3 © =
v - ! Tens
Ll e , s 1
: = WB — == o = H 2100 .
& ® o N W H _.M..m M il W xoz.ncmncuw . i LEK
2988 - 2y ot v ] | : |
r = o & Somo 3 ;ﬂvd Biat 8 Seci b YD | e ;wrﬂf\.ﬂVwW.ll m Ras %
° © = W | R AR da
— @ o i - : i
- L] g 8
+ & ) +
— Q x x
= W x - RELOED E4 ez
© z - * R AT
x UD e * nn‘w\ S
o) ; il s
o w Hod " G /f\.w [
o fogu SRR
° 3 : 1% g o o
< Q@ @ - e
= M W Yl__ “ " [ZAST agr DEss. us . . oLveD -6C | -on -t1 [-&% T-ox [-o¢ TS To7 TSR T —ow !
—_—— o COMFENINTS INVOLYE NOT RE%3 « | FMQ [xTwR (KEMEE | 57D (XEMR | xeiz anaiTies NETE
x @~ RGNO w ~ as R L T R L A D i a0 [a0sTienL =6
wo ] Pl STy e - NC | YES | YRS | vEe } YES | vEs | Tes | ves |
oy Y ~a ] . R e e : - = £ 1
P < T e TR LT s KecoRs fen v e | [T w® v | e e e e | T SR T Stk
- | — —t Shm ARE N MR EARATSvoLT H— . .
@ e T s R v S cuE K JEE 5 s | Y§S | — NO™ T NO® | YEs | YES | Y | O™ | nom | raw W haThLL 02 £ 10
A T2 Le TE.CII, ANDLCARTOC-CHII-00 TEL . TEL
REPLACE Fod 270T D€ Q0 FOR TRANSFORMER LGHT TES - YES L] YE& YES “ES s} NG NO
SO ED QLTAUT (ZEA). EEFID.LEC- | o i p -
S T T34, 08 hznﬁnmmvhmnnnnm PCAETOD -0%16 - 50 { T Sl YES - YES TS TES TES i o N2 b
oF FOR TRAN SFERMER COUFLED WNEUF/OUTRUT - 58} H H i [ATTCS ¥ , T
% &i 205 MMGE\\..«? FUR ﬁwﬂmnv e u\._u;un 1PS} ,\uu@&\um« R S INFUT T C — no | wo 25 ~ES NE NO el YES ¥ ¥ owT sk
VEE Lo SRFEG (3R, 5 IPS) WIME - . - s T '
w HEMN:R.NM,...EEurhi  ewiiay cLASED TesITION, Sorey  SUR e TL, Ne — NG NO Yes® | we® | No NO yee | vEs® ®OMIT 6
Q LeTAL toCE wm..ﬂunwmrl IR no® | — Ne® | no® ] ne® | o™ s NO® | NOR | O™ * DETALL I35 & 7,
A e P NO [ ND | NO | MO § N0 | ND no TTne .
g | e TESG | w | MZ®| NOW | YEC | YEs | YES | ves | ves | VES RINCTRLL B 47, Audio Mother Board

SC27E917 rev. P
Section 5 JH-110 Series Page 5-17



PARTS LIST
AUDIO MOTHER BOARD
PCA2700-0917-00

Right Angle Molex
Connector 3CIR

Right Angle Molex
Connector 10CIR

3 Pin Molex Connector
4 Pin Molex Connector
'5 Pin Molex Connector
6 Pin Molex Connector
8 Pin Molex Connector
10 Pin Molex Connector

3 Pin Molex Connector,
Locking

5 Pin Molex Connector,
Locking

Rectifier Diode
Relay Socket
Relay Socket
Bi-Pin Socket

Transistor
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09-52-3031

09-5203101

09-64-1031

09-64-1041

09-64-1051

09-64-1061

09-64-1081

09-64-1101

09-65-1031

09-65-1051

1N4004

27EQ07

27E129

22-5

2N5679-539569

Trim Capacitor

Trim Capacitor

Delevan Choke, 2500-04
Lamp, 28 volt

Relay

Relay

Switch Assembly
Switch Assembly
Potentiometer, 10K
Op-Amp

VU Meter

Knob, black

5K Audio Potentiometer
2K Audio Potentiometer
LED, Amber

LED, Red

LED, Green

Toggle Switch
Shadow Switch

RF Choke

304-CT

307-CT

5000MH

SP-7000-0550-00

HC4E-24VDC

K4E24V-9
SP-7100-2307-06

S5P-7100-2307-07

TAPCPOT10K-1T

TLOB1CP

52-5488

7FB2B2

CM39704

CM40846

L41-1-0-000A

L41-2-0-000A

L41-4-0-000A

MST-105D

SP-7100-2305-06
SP-7100-2305-07

F2365-1-Q1
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PARTS LIST

BROADCAST MONITOR AMP BOARD

Potentiometer
Switch

Switch
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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 TLO84CN
.. Op amp 2003P
Transistor 2N3904
Transistor MJE-105
Transformer SP-7000-0110-00
Transformer SP-7000-0193-00
Lamp holder 25-35

TAPCPOT10K1T
SP-7100-2307-06

SP-7100-2307-49
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", Io,fz [ — g — £id = [is/e]74 fed 210K A ——
P5 160k, 100K, M czs R37
+
B35 _r) - +i8
470 — 4.7/35 470K
+1 ceo
mep EQ (O Iw/w
L0 EQ It =
Hi £q 19
[,
b4

NOTES : UNLESS OTHERWISE SPECIFIED

LALL RESISTOR VALUES ARE IN OHMS  1/4Uf, 5% .
2. ALL CAPACITGR VALUES ARE IN uF [VOLTS.
3. 4LL FETs ARE PIDEE

Front Panel EQ Board
SC27D915
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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

Ta-ntalum Capacitor, DIP 15MF35V-CTA10
| Op-Amp 2003P

Poly-Film Capacitor 2200PF100V-CPF

Metal Poly-Film Capacitor 27MF100V-CMPF

Metal Poly-Film Capacitor 47MF100V-CMPF

. Tantalum Capacitor DIP 68MF35V-CTA10

Card Pull MC-2700-0045-01
Front Panel EQ Label MC-2700-0082-08
P Channel FET P1086RR

Page 5-22




POLYCARBONATE

C7 MUST BE A
CAPACITOR

|

ZN3568

Qi

Q2
2N3568

©®
®

Ti

O

FREQUENCY
ADJUST

LEVEL

ADJUST

R9

2,

| o

- = = = = = = =

PONWER DUPPLY CONMNECTOR

2N3568
< 2
_ R4 9 H w
22 T.ot .
| Y & & BhE @
| 8i/165Y = -3 B @ |
nfiollslfcNe
_ 2N3568 A W ﬁ m%w
& Ke K ﬁ
CHASSIS BN RT.

| ﬂom |
TRACLK K’ TRACK
13 Nm&u
PiG ile)
[ —rec HoLD REC HOLD ———— | | — 2RV
[ 2_— REC MOMENTARY REC MOMENTARY P |y
H}Z,Pw.ﬁmm osc MASTER Omo|H v ee
[4 |— -2avoc 1 ~26v0¢ ——— 4 |
H o3 {Uﬁudlr cl HMMH D”\mO/\ ihl‘l O VDe |H
E O VDL W U;bfﬂ. ) r O VDC |B

T Eow
Hl *24 VDO ¢ . +24 VDG I«iH
ﬂm m LO Lo ||.H£m<"_<
EQUALIZERS ey

H MED ) (acTive LO) MED M H _llﬁlrmwo,_-z
~ __O“. Hi » R '.IlllElﬂ%E%w,:Z

| I |

=Ch =02 =03
2 2 22

A 1 mm<H M\Wﬁ*.. “E5v h
Pis - N = i Pl
* b N/C mno.o N/C B

9 5
(2 F—seavac fey v ———— 2 |
[3 — =2vemw TR —

| |

NOTE:

LUNLESS OTHERWISE SPECIFIED.
AL RESISTORS Are Y2 W, 5%
ALL CAPACITORS ARE IN MICRoFARARS.
2. C7 TO HANE HIGH THERMAL STABILITY
3, Fob lo0- coth - 00
Y in 220 A
TCA TI00 - O00%- ol
R’ e 100 N
4. C4,ced CC ARE CLTC TYPE CAPACITORS.

Strip Board
SC27D005 rev. M
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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 Gonnector 09-64-1021
10 Pin Molex Connector 09-64-1103
10 Ein Molex Connector 09-64-1101

10 Pin Molex Connector 09-64-1103

Zener Diode TN5243-13V
Bias Coil D-1021-10

NPN Transistor PN3568
Potentiometer TAPCPOT200-1T

Polycarbonate Capacitor :01MF160V-CPCF
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Q3
Q6

Q1
Qs

Q4

IC3

1IC2

IC]

,LCZZ R
Ri7 | 7
éue .L_/'C’O 47K © +18V (RED)
AL
' A+
+ Ci
DFFERENTIAL | ~ 15/35 Q2
INPUT ‘
éaa AMP c41 (OPT}
cy Rl
RED o “ AAN
LEFT VYoo K
INPUT R
aLk O
c2
\/\00 )
. -t 0 +(YEL)
. 1000/, - SPKR
. . R24 S R2S = (BLU)
| 3 Tole) '
o pF | 100 pF e f__{ >u Lo GND(erm)
K
l v-
| BLyav) EO BD GND (WHT)
R1 DIFFERENTIAL | Tez/pq L
100K INPUT Q4 -
ANP { thé L Cle
cep o S2 RS IC1 2, | ‘?z\g T I5/35
Rscj‘r i B! ¢ RZ6
NPUT 'VEOO Rio 4TK O - 18y (E)LK)
C—o— AN
BLK O—f
ce 1K
Vo0
cig L R20
tOOK o 22eF T 1OK
i < o (OPT)
cB O
\OpF S\
RIGHT
NOTES:

UNLESS OTHERWIDE SPECIFIED,

ALL RESISTOR VALUES ART N OHMS, /4W,5%.

ALL CAPACI\TOR VALUE & ARE IN MICROFARADS.
Al TIODES ARE INOY4,

ICZ£&5 ARE TLOTISNESS534 P CAN ALSO BE USED (THEN C204 2!
ARE. REQUIRED)

I

Monitor Amp Board
SC27C059
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&
5 | kEY J3
4 | REPEAT PLAY MOLEX
3 | Al EQ. CA-A5-1071
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1 Lo ER
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5 | TAPE LO
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3 |INPUT Lo Jdz
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1 | AUTo PLAY LO 09-65-109)
+22VDe i | KEY
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L——- a1 22V GND
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PLAY HI [ +22vDe
?/ 1
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I ho—
— ! 7
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NOTE:

UNMLESS OTHERWISE SPECIFIED:

1.

z
3.
4

ALL RESISTOR VALUES ARE IN OHMS Yaw, 5%
. ALL DICDES ARE IN40O4.
ALL CAPACITOR VALUES ARE IN MICROFARADS/VLLTS.
.51, 82 & $3 ARE SWA-DO06, INTERLOCKED,

SHOWN INTAUTO MODE.
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LENS
01-951-W
2REQUIRED

LENS
01-301-Y

P3
FROM A/L I

REMOTE MASTER
SWITCHING BOARD

SWITCH, 01-151
4REQUIRED

LAMP, 01-303

5 REQUIRED -

SWITCH

01121 geRew, BINDER HEAD
2-56 X1/4"
2 REQUIRED

LENS
01-951-R

RECORD GUARD
MC-2500-0277-01

SCREW, BINDER HEAD
4-40 X1/4

LED, RED LED, GREEN 5REQUIRED

MV5075C MV5274C

8REQUIRED 8REQUIRED
LED, YELLoW—— LN B 5231 5301 magl G35 ool mhel i
Myss7ac DO OO OO OO PO OO OO GO

VIEWA / REMOTE CHANNEL STATUS BOARD
OTE CHANNEL

TAM BLACK BUTTON TAM GRAY BUTTON PCA2700-0338-00

§P-T000-2306-80

SP-7000-2306-88

REMOTE CHANNEL
STATUS BOARD
ASA2700-0938-00

5REQUIRED

WASHER, FIEER—””"%)

AS REQUIRED

SPACER—

4-40%1/2

SP-7100-0020-00 |
I

WRAP, STATUS

MC-2500-0233-31
REMOTE CHANNEL

STATUS CABLE
WDAZ700-0932-03

JH-110C REMOTE CABLE
WDA2700-0940-00

REMOTE CHANNEL: R

STATUS CABLE ort¥
FLATE NUT WDAZ700-0932-02 pl0 -2
MC-2500-0292-00 iﬂﬂﬁl’

REMOTE CHANNEL'
i} STATUS CABLE
WDA2700-0332-01

REMOTE CHANNEL
STATUS CABLE
WRAP, MASTER SWITCH WDA2700-0932-00
MC-2500-0234-03

e
-
. SCREW, ALLEN BUTTON HEAD
0 4-40X1/4"
o 4 REQUIRED

ﬁ\SCREW, FLAT HEAD

4-40X1/4
SREQUIRED

REMOTE CONTROL REAR WRAP
MC-2700-0941-00

PLATE DIVIDER
MC-2500-0236-01

REMOTE CONTROL REAR WRAP
MC-2700-0941-G0

"PLATE DIVIDER

SCREW, ALLEN BUTTON HEAD
MC-2500-0280-01

4-40% 3/8"
6 REGUIRED

Remote Control Assembly
TW27E080
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SECTION 6
POWER SUPPLY

6.1 General Description

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. Qutputs 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
B60Hz. A four amp fuse is required for 100 and
115vac operation; a two amp fuse is required for
220vac operation.

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

TABLE 6-1

VOLTAGE WHERE USED

24VAC unregulated MVC

+30VDC unregulated Reel Motors

+8VDC unregulated  Transport +5 volt logic
supply regulator

+22VDC regulated Capstan motor, solen-
oids, LEDs, and lights

+18VDC regulated Audio Amplifiers

+15VDC regulated Transport Amplifiers

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.

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 .
enclosure directly behind the fan. The chimney : & :

assembly is easily removed from the power supply
chassis by turning four quick release fasteners.

The supply motor and take up motor driver circuits
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.

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.

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
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transistor, mounted on the heat sink, adjusts to
compensate for load variations. Maximum current
is limited by an overcurrent shunt.

On the 0033 board, there are two independent 22
volt regulators; one for the transport and one for
the audio elecironics. Regulation is performed by
two monolithic requlators mounted on a heat sink.

6.3 Voltage Measurements and
Adjustments

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.

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.

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
“volts. The =18 volt supply tolerance is approx-

imately x0.7 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.

Page 6-2

Volitage Adjustment
1. Turn power off.

2. Remove
assembly.
Turn the four quick release fasteners.
Pull the chimney assembly out of the
power supply.
Do not disconnect any of the cables.

the power supply chimney

3. Turn power on.

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.

6. Connect the voltmeter's + |lead to pin 10 of
J1.

7. Adjust potentiometer R10 for a meter reading
of +22vdc.

8. Turn power off.
Remove the voltmeter leads.

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

6 Hole Cable Connector 09-50-3061

NPN Power Transistor 2N3055-H
Rectifier Diode 1N4721
Bridge Rectifier 250JB2L

~ "Power Transformer SP-7000-0170-00
—15 Volt Regulator LM320KC-15
+15 Volt Regulator LM340KC-15
—18 Volt Regulator LM320KC-18
+18 Volt Regulator LM340KC-18
Rectifier Diode MR-752
3 Pin Molex Connector 09-65-1031

12 Pin Molex Connector 09-65-1121

Rectifier Diode 1N4004

Zener Diode 24 Volt 1N5252B-24V
NPN Transistor 2N2270

PNP Transistor 2N4249

NPN Transistor 2N5681-539568
Op-Amp TLOB1CP
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SECTION 7
MAINTENANCE

7.1 Equipment Needed

MCI uses the following equipment to test and
align its tape recorders. Your recording equipment
must be periodically aligned to insure optimum
performance. Carefully adhere to the following
procedures, using the specified test 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.

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.

AC Voltmeter capable of reading at bias frequen-
cies of 120 kHz
Hewlett-Packard Model 400FL

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

Audio Signal Generator
Krohn-Hite Model 5800

Frequency Counter
Hewlett-Packard Model 5381A

Flutter Meter
EMT Model 424

Intermodulation Analyzer
Crown model IMA

Wave Analyzer
Hewlett-Packard 3581A

Phase Meter
MCI Model JH-22

Spring Scales
Ametex 0—36 ounces (1.02 kgm) and 1—10
pounds (4.54 kgm)

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

NOTE:
Never use any type of shielded leads for
scope or meter when working with the 120
kHz Bias Oscillator, detuning andfor wrong
readings will always occur. Use only open
leads not more than 3 ft. long.

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

ALIGNMENT KIT (surface
blocks and height gauges) MCIl number AS6B79

EXTENDER BOARDS
Reproduce board
Record board

MCI number 27B51
MCI number 27B52

Bias board MCI number 27B53
LOGIC ANNUNCIATOR
BOARD MCI number 25B177
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FIXED
TAPE GUIDES

PINCH

TAPE
DARﬂCER LIFTERS ROLLER

ESILDLEESR CAPSTAN
Figure 7-1 Tape Path
7.2 Tape Path Adjustments 7.21 Turntable Height

The Mechanical Tape Path is critical. Tapes TEST
recorded on a misaligned deck will not playback _
properly on any other deck. Adjusting the tape Observe the spooling of the tape on the take up

path corrupts all the other alignments. The tape and supply reels. Tape should not rub against
path is relatively stable and will rarely require ad- either reel flange; it should be centered between
justment under normal use; however, check the the two flanges.

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

CAUTION Using the MVC Joystick, shuttle tape in both
directions. Observe tape build up on each reel.
Improperly slit tape can make a properly Tape should not touch reel flanges. Release
aligned tape path appear to be out of align- MVC Joystick.
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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If Adjustments Are Necessary

If 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.

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:

26B22-1 (Blue) 0.005 inch/0.127 mm

26B22-2 (Brown) 0.010 inch/0254 mm
26B22-3 (Yellow) 0.020 inch/0.508 mm
WRAP
ADJUSTMENT ZENITH
ADJUSTMENT

0

AZIMUTH ZENITH

@
/

HEIGHT
ADJUSTMENT

/

AZIMUTH
ADJUSTMENT

TW2TA-I2

Figure 7-2 Head Adjustments

7.2.2 Head Height
Test

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.

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
Test

Check the Head Zenith alignments, head surfaces
must be parallel to the fixed tape guides.

Locsen 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.
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If Adjustments Are Necessary
If any head is not parallel to the fixed tape guide,

turn the ZENITH adjustment screw, tilting the
head until the surfaces are parallel.

7.3 Capstan Pinch Roller
Test

Check the Capstan Pinch Roller tension using a
spring scale. The pinch roller should exerta5to 6
pound force against the capstan.

Attach the spring scale to the pinch roller shaft
under the roller wheel.

Turn the transport power on and insert an
opaque card in the tape sensor slot.

Press PLAY.

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).

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.

MANUAL
LEVER

BRACKET

DECK PLATE

/

SOLENOID
ADJUST

. LIMIT
BRACKET

ADJUST

Figure 7-3 Tape Lifter Assembly
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7.4 Tape Lifter
Test

1. Load a roll of tape. Put the transport into FWD
or RWD mode. Observe the tape clearance at
the heads.

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

Tape may be much closer to the erase head. It is
permissable for the tape to very lightly touch
the erase head or to just clear it.

Observe the fixed tape guides at the entrance
and the exit of the head block. Tape should ride
through the slots without skew or crinkling.

NOTE:
Skewing and crinkling may occur if the tape
lifters are adjusted for too much outward
travel.

2. Put the transport into Stop mode. Tape lifters
should move to their inward position.

Clearance between the tape lifters and the tape
should be from .010 to .015 inches. The
clearance at both pins should be equal.

If Adjustments Are Necessary

With tape loaded, put the transport into Stop
mode.

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

Hold the manual tape lifter pin all the way to the
left. Adjust the QUT LIMIT CAM.

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

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

Hold the manual tape lifter pin all the way to the
left. Adjust the length of the lifter tie bracket,

Set the bracket length so that the tape barely
clears the erase head.

3. Adjust the solenoid position.

Put the transport into FWD or RWD mode. The
solenoid will pull in. Check that the solenoid
spring is slightly stretched. Adjust the solenoid
position if necessary.

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.

4. Adjust the tape lifter inward position.

Put the transport into Stop mode. The plunger
limit bracket limits the inward travel of the tape
lifters.

Adjust the plunger limit bracket so that the left
tape lifter clears the tape by .010 to .015 inches
(.3 mm to .4 mm).

Check that the right tape lifter clears the tape
by the same amount as the left tape lifter, the
two lifters must have the same clearance.

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

7.5 Dancer Arm Flutter Filter

7.5.1 Air Dashpot Dancer Arm

Test

Dancer arm position depends partially on proper
tape tension. Any change of reel motor ad-
justments will affect the normal position of the
dancer arm.

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

The normal position of the Dancer Arm, in Play
or Record maode, should now be near the center
of its travel arc.

2, Put the transport intc 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

llluminate the dancer arm well enough to see position. When the pressure in the air

its small movements. cylinder is momentarily high enough to over-
come the mechanical spring tension.

Put the transport into Play mode. Observe the

.. transition from Stop to Play mode several The dancer arm is too sluggish to follow the small,
:times. The arm should swing to the left — just quick tape movements which contribute to flutter.
“touch the left end stop — then swing back to its
normal center position. The damping should be very close to critical.
Critical damping can be defined as moving to its
3. The return to center position after touching the new position as quickly as possible without over-
left end stop is controlled by the air damper shoot or oscillation.
adjustment.

If Adjustments Are Necessary
If the system is underdamped, the dancer arm

will overshoot its normal center position, and CAUTION

then return to center. The arm movements will

be guick and relatively large. The dancer arm is The following procedure requires sensitive

not damping the small, quick tape movements fingers and careful visual judgments. The air

which contribute to flutter. damper adjustment requires a skill which is
easily acquired, but needs careful attention

If the system is overdamped, the dancer arm to detail.

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

A. The tape may lose contact with the carefully evaluated the test above, and deter-
dancer arm for a fraction of a second while mined that the mechanism needs adjustment. Be
the arm is returning to center position. sure that the proper tools are available before at-

tempting adjustment or replacement of parts.
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.

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.

Pull the dancer arm to the center point of its arc.
Be sure that you pull the spring scale at a right
angle to the arm. Before reading the tension, tap
gently (with a small object such as a pencil) on the
spring scale so as to overcome its friction.

The tension should read 3 ounces on a 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).

If Adjustments Are Necessary

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.

Feel the action of the air cylinder by repeatedly
pushing the dancer arm from its rest position
(right end stop) to the left end stop.

Slowly tighten the adjustment nut, no more than

DRUM

SPRING
ADJUSTMENT
BRAKE BAND

:
usl
/ ORAG ADJUSTMENT
BRACKET
SOLENOID

Figure 7-5 Brake Adjustments

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.

Make very small adjustments and retest until you
have achieved critical damping as described
above.

7.5.2 Electronic Dancer Arm

Test

With tape loaded on the transport, place the
transport intoc play mode. The dancer arm should
not oscillate. Push the dancer to the right and to
the ieft. Resistance to this motion should be felt
in both directions.

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.
If Adjustments Are Necessary

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.

7.6 Reel Motor Brakes
Test

NOTE:
The following tests and adjustments apply to
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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.

1. Test the braking tension of both turntables in

both directions.

Power is not needed for this test. Remove
reels from the turntables. Move the turn-
tables by hand.

The supply turntable should brake hard in the
counter-clockwise direction and only half as
hard in the clockwisé direction.

The takeup turntable should brake hard in the
clockwise direction and only half as hard in
the counter-clockwise direction.

Spooling out direction brakes hard. Spooling
in direction brakes only half as hard.

. 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 should turn freely — with no
drag in either direction.

If Adjustments Are Necessary

1. If brake tension must be adjusted, remove

power from the machine. Load an empty
101" 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.

Attach a spring scale to the free end of the
cord. Pull slowly outward with the spring
scale. Do not allow the cord to rub against
the reel flanges.

Read the maximum tension achieved before
the reel turns. This reading should be 4
ounces =% ounce (113 gm =14 gm). This is
the reeling in direction.
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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 +% ounce (227
gm =14 gm).

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

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.

Braking tensions for the takeup reel are: 4
+1% ounce in a counter-clockwise direction
and 8 =12 ounce in a 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.

Both turntables must turn easily without
brake drag. Inspect the brake assembly. Be
sure that the solenoid is pulling ALL THE
WAY into its seat. Too much spring tension
will hold the solenoid out of its socket.

The brake band must not touch the drum
when the solenoid is activated. The bracket
which restricts 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.

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.
Test the tension of the tape with a finger on each
side of the capstan. The tension should feel just

about the same on each side.

Put the transport into FWD mode. Observe the ac-



celeration of the tape. Change into RWD mode. 2. ldle Adjustment
Observe the change from fast forward to fast

reverse travel. If any jerkiness or loss of tension is A. Remove tape. Block the tape break sensor
observed at any time, then the adjustments on the with an opaque card inserted into the slot.
Analog Torque Board will have to be checked. Turn power On, Stop mode.

NOTE: Adjust R 18 for a slow idle of the supply reel
When initiating a Fast mode, high tape ten- motor. (About 20 RPM or 1 revolution every 3
sions occur during acceleration. The dancer seconds.)
arm will be driven to the extreme left end of
its travel arc. After proper speed is attained, B. Repeat the above adjustment for the
the dancer arm can return to its relaxed takeup reel motor by adjusting R 111.
position,

C. Reload tape, Stop mode. The slow idle
The factors affecting the exact position of the should take up the slack tape after loading.
dancer arm are;

NOTE:
1. The reeling radius of the supply reel. Idle speed should be set as high as practical
as this will aid tape handling when entering
2. The direction of tape travel. Stop mode. The worse case may be observed
with a full reel of tape vs an empty reel. Ad-
If Adjustments Are Necessary justments can be made during this test.

1. DC Offset Null Adjustment (On Analog Reverse the position of the full reel and the empty
Torgue Board) 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 3. Tension Adjustment

Note below)

Connect the + lead of a dc voltmeter (1 volt
full scale range) to TP 1. The ~lead should be
connected to TP 5 (ground).

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.

B. Repeat the above procedure for the
takeup reel NULL adjustment by connecting
the meter to TP 2, and adjust R 36.

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.

A. With tape loaded (half of the tape on each
reel) run machine in play at 15 ips. 2

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

JH-110B 4 inch tape 22 oz.
JH-110B %2 inch tape 32 oz.
JH-110B 1 inch tape 412 gz,

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

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

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
Test

1. Switch the REFERENCE switch into VAR
mode, LO speed. With tape threaded, press
the PLAY button.

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

Slowly vary the SPEED knob from lowest to
highest setting. The tape speed should vary
smoothly without sudden changes.

2. Change the SPEED switch into MED posi-
tion. Repeat the above test.

3. Change the SPEED switch into HI position.
Repeat the above test.

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

NOTE:
It is normal for the machine to switch to Stop
mode whenever the SPEED switch is
changed.

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.)

1. Check the capstan tachometer by connect-
ing an oscilloscope to TP 1 on the Capstan
Tach Board.

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.

Adjust the cam located on the tach board for
minimum amplitude jitter at TP 1.
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See Section 3 for a complete schematic and
board layout for the Phase Locked Loop
Board.

. Put the transport into STOP mode. No

voltage should be present at TP 1 on the
Phase Locked Loop Board.

Spin the capstan by hand. 4 to 5 volt pulses
should be present at TP 1 while the capstan
is turning.

. To check the reference frequencies, attach a

digital counter to TP 2 on the Phase Locked
Loop Board.

Reference frequencies should read as
follows:

Standard Model

HI 19.2kHz ( 30 ips)
MED 9.6kHz ( 15ips)
LO 4.8kHz( 72 ips)
Low Speed Model, 2" capstan
HI 9.6kHz( 15ips)
MED 4.8kHz (72 ips)
LO 2.4kHz (3% ips)
Low Speed Model, %" capstan
HI 18.2kHz ( 15ips)
MED 9.6kHz (7V2 ips)
LO 4.8kHz (3% ips)

. To adjust the VCO calibrator, set the

machine to external reference, HI speed.
Connect the digital counter to TP 2 on the
Phase Locked Loop Board.

Adjust the VCO calibrator (R 18) to 19.2 kHz
on the standard model or 9.6 kHz on the low
speed 2 inch capstan model.

. 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.

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

Adjust the LOOP GAIN contrel (R 42) for a
duty cycle of +30%, —70%.



7.9 Manual Velocity Control Test
And Adjustment

Test

Load a roll of tape. Put the transport into Stop
mode. Set the MVC Joystick well over to the right
end of its travel arc. While maintaining good con-
tact to the transport with one hand, touch the
Joystick with the other hand.

The LED at the tip of the Joystick should come
ON. The transport should go into fast forward mo-
tion (MVC mode). Move the Joystick left and right
until you find the point of no movement (near the
center).

Set the Joystick to the left end of its travel arc,
establishing a fast rewind motion. Release the
Joystick.

The transport should stop.
If Adjustments Are Necessary

See Section 3 for a schematic and board layout of
the Interface/Lamp Driver Board.

Adjust R3 on the Interface/Lamp Driver Board until
the desired sensitivity is reached.

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.

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.

When power is applied to the transport, the deck

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.

Turn the power on. Remove the tape from the tape
load sensor.

Turn the sensivity potentiometer counter
clockwise until the STOP light comes on.

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.

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.

The majority of ¥ inch alignment tapes are fuli
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-
guency 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.

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 recording
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tapes to find the optimum bias level which gives
the greatest high frequency range with the lowest
third harmonic distortion.

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.

Scotch 250 @ 15 ips, 7%z ips

Scotch 250 @ 30 ips

Scotch 226 @ 15ips, 72 ips

Scotch 226 @ 30 ips

Scotch 206 @ 15 ips, 72 ips

Scotch 206 @ 30 ips

Ampex 456 @ 15 ips, 72 ips

Ampex 456 @ 30 ips
Agfa468 @ 15ips, 712 ips
Agfa 468 @ 30 ips

2dB overbias
1dB overbias
2v2dB overbias
1dB overbias
2dB overbias
Y2dB overbias
3dB overbias
1%2dB overbias
3dB overbias
1dB overbias

7.12 Audio Electronics Alignment

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

NOTE:
Standard recording level has been set at a

fluxivity level of 185 nanowebers per meter
(nWb/m).

An elevated level of 250 nanowebers per meter is
used throughout these tests and adjustments.
This level (250 nWb/m) corresponds to the 0 VU
level referred to in these instructions.

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.

7121 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
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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.

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.

Monitoring the ac voltmeter, adjust the output
level of the signal generator to obtain a +4dBv
reading (OVU).

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.

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.

Turn C34 on the Audio Mother Board to obtain a
minimum amplitude 120 kHz signal.

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.

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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Figure 7-2
Head Adjustment

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.

Press the CUE button. On the head block, turn the
record head WRAP adjustment screw for peak out-
put on the channel meter.

7.12.4 Reproduce Level Adjustment

NOTE:
Instructions given below are for the use of
elevated level tapes. If standard level tapes
are being used, all instructions should read
SET TO —3 VU instead of SET TO 0 VU.

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

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

Set the transport controls for a fixed reference.
Choose 15 ips SPEED. MED if standard machine,
Hl 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

BDCST

LO
LVL@

CAL
REP@ HI
LVL
Il nNaB IO NaB
. IEC . |EC
TW27A-2 TW27A-1
Figure 7-6

Repro Card Adjustments
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7.12.5 Azimuth Adjustment

The Azimuth adjustment sets the relative phase of
the tracks.

Two methods of adjustment are recommended.
Method 1

An MCI JH-22 Phase Meter is the ideal test 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.

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

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 the CUE button. Adjust the AZIMUTH adjust
; screw for the record head until you find the lowest
: relative phase reading on the phase meter.

Method 2

A simultaneous reading of a Lissajous figure on
your oscilloscope and observation of the output
meters of all tracks will give a satisfactory
Azimuth adjustment.

Set the oscilloscope up with the output of the two
outside tracks connected to the vertical input and
the horizontal input respectively.

Adjust the gain of the horizontal channel and the
vertical channel to be as identical as practical.

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

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. ldeally, the figure should be a
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straight line tilted exactly 45° from the vertical.

At the same time watch the output meters for all
channels. DO NOT turn the AZIMUTH screw far
enough for the output to drop more than a small
amount.

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.

7.12.6 Reproduce Equalization
Adjustments.

NOTE:

In all of the following instructions for ad-
justing equalization circuits, both record and
reproduce, we have assumed a standard
speed machine — 7%, 15, 30 ips. If your
machine is a low speed machine — 33, 7Va,
15 ips — please mark your manual so that the
designated alignment tapes match the speed
of your machine.

Load the proper HI speed alignment tape on the
machine (30 ips 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.

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.

Adjust all channels the same way.

Change to the appropriate MED speed alignment
tape.

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.)

Adjust all channels the same way.



Change to the appropriate LO speed alignment
tape.

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.

Adjust all channels the same way.

The above adjustments flatten the high frequency
response of the tape and the heads.

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.

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.

Connect a frequency counter to C1 on the Audio
Mother Board (peint C on Figure 7-7).

Using a tuning wand adjust T1 on channel 1 & 2
Strip Board until the counter reads 120 kHz +25 Hz
in Record mode.

Set oscillator frequency for 120 kHz =25 Hz while
in record mode. Set to second peak, going.in a
clockwise direction.

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.

CAPACITOR

C7 MUST BE A
’- POLYCARBONATE

—]

Q1
©
2N 3568

© e
Q2
© 2\ 2N3568
®
FREQUENCY ®
ADJUST = ?l cl c2
LEVEL ERASE BIAS
@ | ipubst PEAKING  TRAP
Portion of Strip Board 2700-0005-00
Figure 7-7

Erase and Bias Adjustments
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NOTE:
Changing the 120 KkHz oscillater gain
disrupts the bias alignments. The bias ad-
justments, Sections 7.12.8 and 7.12.9 must
be performed if R9 is turned.

Monitor erase voltage on erase peaking capacitor
{C1) on Audio Mother Board at point C.

Turn C1 throughout its range.

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 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 bulk erased tape. Set the transport
controls for a fixed reference, 15 ips. Put in
Record mode.

..EMethod 1

“Connect a Wave Analyzer to the channel under
test. (Use HP 3581 or equivalent:)

Put the transport into Play mode. Zero the Wave
Analyzer on the playback of the 1kHz tone. RE-
WIND. Put the transport into Record mode — No
. signal input. The Wave Analyzer should read —80
dB on each channel.

Make the following adjustments while reading the
output from the Wave Analyzer.

Turn the erase head WRAP adjustment screw until
aminimum reading is found on the Wave Analyzer.

Trim C1 (erase peaking} for minimum reading on
the Wave Analyzer.

Adjust all channels in the same way.
Method 2 |If a Wave Analyzer is not available.

Record several minutes of 1 kHz tone at 0 VU
level. Record on all channels. Remove the signal

Page 7-16

input. REWIND. Put the transport into Record
mode with no signal input. Turn your monitors up
to their highest level.

Make the following adjustments while listening to
the monitors.

Turn the erase head WRAP adjustment screw until
you hear a null in the 1kHz tone coming from the
monitors.

Trim C1 (erase peaking) for minimum 1kHz tone
coming from the monitors.

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.

Load a roll of blank tape. Do NOT apply a signal.
Push the READY button.

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.

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.

Repeat the above procedure for each channel.
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.

Repeat the above procedure for each channel.
Bias trap adjustment

Connect an ac volimeter to the Bias Trap. Connect
at point F on the Electronics Mother board (see
Figure 7-7).

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



Switch the REP CAL switch to CAL. Press REPRO
button. Press READY button.

BIAS BIAS :
BDCST Set the transport controls for a fixed reference, LO

speed, Record mode. Adjust Bias potentiometer
for peak, then overbias to meet frequency
response and distortion specifications.

Read the VU meter of the channel being adjusted.
With the transport running in appropriate speed,
adjust the LO potentiometer on the Bias Card.
HI 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
H'@ reading drops by the amount given in Section 7.11
for the type of recording tape in use.

®

LO@ LO

MED

&
©®

Adjust all channels in the same way.

Reset the transport controls to MED speed,
Record mode. Overbias according to the recom-

BIAS BIAS mendations in Section 7.11.

CAL @ CAL

@ 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 Cn 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 Calibrate Record and ‘Input Calibrate Ad-

reading. The reading at point F should be less justments.
than 75 mv. .
Apply a 1 kHz signal at +4 dBm. Load a roll of

Adjust all channels in the same way. blank tape.

. Switch REC CAL to CAL position. Press REPRO
7.12.9 Over-Bias Level button. Press READY button.
MCl recommends overbiasing at 10 kHz due to in- Set the transport controls for a fixed reference.
creasgd resolution of the signal at the tape Set speed to 15 ips (MED speed for standard
machine output. machine, Hl 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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Figure 7-9

Record Card Adjustment

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.

NOTE:
Both the CAL REC and the IN CAL poten-
tiometers are shown on the Record Board
schematic in Section 5.

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.
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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.

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

Set the transport controls for a fixed reference, LO
speed, Record mode. On the Record Card adjust
the LO < trimmer.

Reset the transport controls to MED speed,
Record mode. On the Record Card adjust the MED
< trimmer.

Reset the transport controls for HI speed, Record
mode. On the Record Card, adjust the HI <
trimmer.

Adjust all channels in the same way.

7.12.12 Reproduce Low Frequency
EQ Adjustment

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

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

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.

On the Repro Card, adjust the LO speed LO fre-
quency potentiometer > while. sweeping the
audio signal through the above range.

Center the bumps about the zero line so that the
response over the entire range achieves maximum
flatness.

Reset the transport confrols fo 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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Figure 7-6
Repro Card Adjustment

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.

Adjust all channels in the same way.

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.

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.

NOTE:
Complete all mechanical adjustments and
set all bias, record, reproduce levels before
starting this procedure.

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.

Curve “A” in Figure 7-10 shows the distortion vs
record level for a typical tape.

Curve “B” is the distortion vs record level which...

can be achieved with correct adjustment of the, F

linearity control.

Curve “C” is the distortion vs record level which
may result if improper adjustment procedure is
followed.

Set the CAL REPRO switch to CAL position. Set
the CAL REC switch to UP position. Press the

IM DISTORTION- %

RECORD LEVEL

Figure 7-10
Intermodulation Distortion Curves
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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.

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 ¥4 scale.

On the Record Card, turn the LIN potentiometer to
minimum (counter-clockwise).

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.

Adjust the LIN potentiometer on the Record Card
until a minimum distortion reading is obtained.
This reading is generally below 12 %.

A distortion vs record level curve similar to curve
“B" in Figure 7-10 should result.

Adjust all channels in this 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.

This linearity adjustment should be made
whenever a new type of tape is to be used,

Optimum adjustment varies widely with tape
characteristics.

7.12.14 Noise Tests

Connect an ac voltmeter to the channel output
with the following weighting network between the
output and the meter.

The network in Figure 7-11 will result in an at-
tenuation of 3.0 dB at 30 Hz and at 18 kHz.

Load a roll of blank tape. Head shield MUST be in
UP position. Put into STOP mode. The noise
reading should be —66 dBm or lower.

Reset the transport controls for a fixed reference,
15 ips speed. Put into PLAY mode. The noise
reading should be -64 dBm or lower.

Put the transport into Record mode with no signal
input. After recording several minutes of Bias
only, Rewind the tape. Put the transport into PLAY
mode. The noise reading should be —60 dBm or
lower.

Test all channels in the same way.

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.

.047 mfd.

12K ohms

INPUT
LO-2Z |100K ohms

H O———] AV

—QOHI
_L OUTPUT

680pfd.

Lo O ®

T HI-Z
= QLo

TW27A-13

Figure 7-11
Weighting Network
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Figure 7-6
Repro Card Adjustment

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 mvicm
vertical sensitivity, 10 MHz Bandwidth, 0.2
msec/cm Horizontal sweep)

1. Clean and demagnetize the heads.

2. Check the head wrap alignment of the Repro
and Record heads.

Select the tape speed which will be used dur-
ing recording.

Load the reproduce alignment tape cor-
responding to the selected tape speed.

Place CAL REPRO switch in the CAL posi-
tion.

Press REPRO and SAFE buttons.
Play the 10kHz tone on the alignment tape.

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.

Press CUE button. Check the record head
wrap as above, and adjust as necessary.

Check the azimuth alignment of the Repro
and Record heads.

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,.

Press the REPRO button.

Play the 10kHz tone on the alignment tape.
The oscilloscope Lissajous pattern should
be tilted to 45°.

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.

Press REPRC and SAFE buttons.

Play the 1 kHz level set tone on the alignment
tape. Channel VU meter should read 0 VU.
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Figure 7-8
Bias Card Adjustment

If necessary, adjust the CAL REP poten-
tiometer on the Repro Card for a 0 VU meter
reading.

(On the broadcast deck, adjust the LO LVL or
HI LVL potentiometer, depending on the
selected tape speed.)

Check the cue level for 0 VU on the channel
meter for each channel.

Press the CUE button.

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.
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Check the Repro Card high frequency
equalization for a 0 VU level on the channel
meter for each channel.

Press the REPRO button.

Play the 10 kHz tone on the alignment tape.
Channel VU meter should read 0 VU.

If necessary, adjust the LO <, MED <, or
Hl < potentiometer, depending on the
selected speed, for a 0 VU meter reading.

Check the Bias level for a 0 VU reading on the
channel meter for each channel.

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.

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.

If the VU meter does not read 0 VU, perform
the following adjustment.

Release the BIAS button.
Press the REPRO button.

Turn the LO, MED, or HI Bias potentiometer,
depending on the tape speed selected,
several turns counter-clockwise.

Turn the LO, MED, or HI Bias potentiometer
clockwise until the VU meter peaks.

Adjust the LO, MED, or HIl Bias poten-
tiometer clockwise to lower the VU meter
reading from its peak reading by the amount
indicated in Section 7.11.

Press the BIAS button.



RECORD
BDCST

RECORD

LO@{
HI-C

LO@{
MED@{:
Hl@{

LIN LIN@

5
L@
IN HI

CAL@ LVL

Il nas 1 NaB
I IEC L |EC
TW27A-6 TW27A-5

Figure 7-9 Record Card Adjustment

Adjust the BIAS CAL potentiometer on the
Bias Card for a 0 VU reading on the channel
meter.

Release the BIAS button.

Check the calibrated record level for a 0 VU
reading on the channel meter of each
channel.

Adjust the signal generator output for 1 kHz
at +4dBm.

Press the REPRO button.

Record the 1 kHz tone on the tape. Channel
VU meter should read 0 VU.

If necessary, adjust the CAL REC poten-

10.

11.

tiometer on the Record Card for a 0 VU meter
reading.

(On the broadcast deck, adjust the LO LVL or
HlI LVL potentiometer, depending on the
selected tape speed.)

Check the input calibration level for a 0 VU
reading on the channel meter of each channel.

Press the INPUT button.

Record the 1 kHz tone on the tape. Channel
VU meter should read 0 VU.

If necessary, adjust the IN CAL poten-
tiometer on the Record Card for 0 VU meter
reading.

Check the Record Card high frequency
equalization for a 0 VU level on the channel
meter of each channel.

Reset the signal generator for a 10 kHz signal
at +4 dBm.

Press the REPRO button.

Record the 10 kHz tone on the tape. Channel .
VU meter should read 0 VU. :

If necessary, adjust the Record Card's LO <,
MED < , or HI < potentiometer, depending
on the selected tape speed, for a 0 VU
reading on the channel meter.

Check the Repro Card low frequency
equalization level for a minimum deviation
from 0 VU on each channel meter over the
low frequency range,

Record the signai 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.

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.
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7.14 Scrape Flutter Filter
Test

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.

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.

If Cleaning Is Necessary

Removal:

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,

Remove the B-32 socket head screw secur-
ing the scrape filter to the head bridge.
Save the screw and the spacer assembly

(Y2 tape only), they will be required for
reassembly.

SCREW, SOCKET HEAD
8-32x3/8"
FOR 174" TAPE

o _@

BRIDGE PLATE, TAPE HEAD
MC2600-0698-04

SCRAPE FILTER ASSEMBLY
AS-2600-0689-01

SCREW, SOCKET HEAD
8-32Xx 5/8"
FOR 1/2" TAPE

SPACER ASSEMBLY
MC-2600-0688-02
FOR 172" TAPE

Figure 7-12 Scrape Filter Removal
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Disassembly and Cleaning

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 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 rolier from the

housing. Do not tip the roller while
pushing the jewel holder up or you may
damage the pivot pins.

¢. Pull the brass jewel holder out of the
housing.

Step 3. Place the roller, brass jewel holder, and
the housing assembly into an ultrasonic
cleaner for cleaning.

NOTE:
If any traces of oxide remain after cleaning,
polish with jeweler's rouge to remove re-
maining deposits. After polishing,
uitrasonically clean the pieces again.

b

SCRIBE
MARK
- BRASS
) JEWEL
HOLOER
UPPER JEWEL
oS BEARING

N b\\%/

AN
% ~ LOWER -
JEWEL | PIVOT
~ BEARING | PIN
™~
~ N ROLLER
ALUMINUM ~ AND SHAFT
JEWEL HOUSING ~ ASSEMBLY
~
~
j i PIVOT
| 5 PIN
L I
~ |
~o |
~J

2-56 SET SCREW

Figure 7-13 Scrape Filter Disassembly
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Step 4. Very lightly lubricate the TIP of each roller
PIVOT PIN with high speed light grease.
We recommend Beacon 325 precision
bearing lubricant.

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

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.

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.

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.

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 (¥2" tape). Reposition the scrape
filter assembly under the head bridge and
thread in the screw.
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Step 2. Replace the head bridge assembly on the
transport.

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. I, 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.

Method 1

a. Connect the wideband flutter meter to
the transport as recommended by the
manufacturer. Select a bandwidth of at
least BkHz.

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.

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.



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.

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.

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

in this section of the manual the following
troubleshooting aids are provided:

1. A Truth Table of the Annunciator Board for
each control condition.

2. A key to the abbreviations used on the An-
nunciator Board and the Truth Table.

3. A correlation between each IC and the func-
tions it controls:

A. A list of the malfunctions which occur if
each IC is open.

B. A Troubleshooting Chart using the Truth
Table as a guide.

LOGIC ANNUNCIATOR BOARD (An optional
troubleshooting aid 25B177)

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. :

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.

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

ALENaD . ..o AutolLocator enable command
DMVE . oo o5 5 50 0 8 6 i 6 5 5 5 2 € § & g Deck Manual Velocity Control (MVC) touched last'
RMVGi: o ooivovmmuinn s o5 s o ammmssissss Remote Manual Velocity Control (MVC) touched last!
MG e i 5 5 9 025 Blieiint e m a e m m 5 mscsntimmions o o » Main Manual Velocity Control (MVC) command
= Fast FET command
R = Tape lifter out command
RW Omd . oo e Rewind command
BWE LE 5w 5o s om0 % % 5 8 & Souimadias 53 5 B § 6 § B SREnas 1 8§ § A B Rewind lite command
FE O o cmmmmrs 5 55 55 5 5 Boiims 55 ¥ 08 5 8 B i o o o o o s o o o Fast forward command
o Fast forward lite command
B S . ot e e e e e Brake release command
S o o Stop command
8 = | S Right (takeup) motor idle command
PP LY 5o cmmvmomim 5 5 55 5 5 pioosms 58 85 6 £ § §ooomssas 5% ¢ 5 & £ § fasims Play preset lite command
PL s ossveammmmsss5s 0 aomamass 655 5 19 5 500 o m o o o s Play left (supply) motor command
P R cisimci s £ 5 5 ¢ 5 00 GE it 5 5 5 5 v e e se s o o o s e o g e Play right (takeup) motor command
BYBC i i 5 6 6 4 vomimininione v s mo 5 m o mwssmimssinis = 5 % 6 & & o sre A e & s % o SR K A b 6 3 Record command
RecMom ... i, W K K F VB B SRS & Record momentary command
it o e e Edit command
SI & 5 o v v s w v v ¥ 5 R R S T S E IS R R Y E R SRR Shield down command?
SITLE ¢ o oo 4 5 55 £ 5 CUEBIEEER B 6 55 5 2 F SO0 e 2 % m . ot 2 eI 5 o 5 Shield lite command?
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

=
e} a)
< @ | = Q L &
Z 199 Hlu|o |52 |+ o = = —
wli=[=|o O [~ o5k = =
g = Elz|™ E zizle|Q |||l |2 8|2
< |o|lx|Z2|le|d|l ||| jm|lon|c|lala|la|c|lc|lwm]wv]| v
CONTROL MODE 1 ]
REWIND ON| :| : ON|ON|ON|ON ON SN
FORWARD ON : ON|ON ON[ON|ON - i 2
STOP on| i : onjon|oN 1K
PLAY on| i : ON on|on|on 1 T4
RECORD on| i : ON on|on|on|on 1 s
1 ™~ Nt Oy
RECORDMOMENTARY|ON| tu | tu ON ON|ON|ON|ON|ON Wil e
0+0 O+0
EDIT Z|= ON ON ON 2127
[s1] QD o] D
QT O QT
MVC TOUCHED @ |9 | ON|ON ON wlwl 8
MVG LATCHED on| | ‘T onfon|on ON 1T
AUTOLOCATOR ON| - ON|ON ON ON|ON Z“ 10
NO TAPE | A
MANUAL LIFTER OUT 5- : 5“ 112
AlB|C| D E|[F|G|H|]I|J|K|LIM|N|JO|[P|[Q|R|S|T|U
ICs AND THEIR FUNCTIONS 4 PLAY-RECORD functions do not work.
5 Transport will obey all control buttons ex-
The interconnecting of the logic chips used in the cept STOP.
Control Logic Board makes it impossible to 6 RECORD function does not work.
ascribe a single function to an IC, or conversely to 7 Transport goes into’ EDIT mode instead of
ascribe a single IC to a function. STOP. !
8  MVC functions do not work.
The following list is a generalization obtained by 9 RWD mode cannot be turned OFF,
removing each IC in turn from its socket and 10 FWD mode cannot be turned OFF.
observing the effects on the control functions. 11 Transport goes into PLAY mode with
This list is to be used as a guide ONLY. BRAKES ON (reels STOP).
12 Transport goes into PLAY mode with NO
NOTES ON FUNCTIONS WHICH DO NOT TAKEUP TENSION (STOP button has been
IC OPERATE CORRECTLY WHEN THE IC IS pushed).
NO. REMOVED FROM ITS SOCKET. 13 (Controls shield functions not used on this
_ machine.)
1 RMVC-DMVC S 14 (Controls shield functions not used on this
2 REWIND function does not work. machine.)
3 FWD function does not work. 15 MVC does not turn OFF. PLAY and
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RECORD do not work.

16 TAPE LIFTER does not work.
AUTOLOCATOR does not work. EDIT does
not work.

17 EDIT does not work. TAPE LIFTER stays in
OUT position.

18 MVC does not work. PLAY and RECORD do
not work.

19 BRAKES remain ON. RWD and FWD lights
both remain ON.

20 REEL TENSIONS are seriously wrong.
STOP light will not come ON.

21 REEL TENSIONS are seriously wrong.

TROUBLESHOOTING PRQCEDURE — (Using the
logic annunciator and its truth table)

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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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 IC numbers given first on the list
are more likely to be causing the trouble.

SPECIAL NOTE:

In preparation of these lists, we assumed
that the outputs of the TTL chips were the
potential source of trouble. Therefore we did
not include the IC numbers whose inputs 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.

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.



LITE | SCHEMATIC NO. OF ICs WHICH LITE | SCHEMATIC NO. OF ICs WHICH
NO. MAY CAUSE TROUBLE NO. MAY CAUSE TROUBLE
A1l 16, 8, 11, 4, 18, 12, 7, 6, 20, 17, 9, 2, K2 {Same as K1)
10, 3 K3 {Same as K1)
A2 {Same as A1) K4 {Same as K1)
A3 (Same as A1) - K5 {Same as K1)
Ad (Same as A1) K6 {Same as K1)
A5 (Same as A1) K7 {Same as K1)
A6 | (Same as A1) K8 {Same as K1)
A9 (Same as A1) K9 (Same as K1)
A10 (Same as A1)
L3 5
B1-B12 | See NOTE 1 — Check IC 1
M3 19, 20, 21, 18, 12, 17, 8, 15, 5, 7, 10,
C1-C12 { See NOTE 1 — Check IC 1 3,9, 2,6, 16, 11, 4
M7 (Same as M3)
D8 8, 16, 15, 5, 18, 12, 20, 7, 17, 11, 4,
10, 3,9, 2 N4 11, 4,5, 16,8, 15,10, 3,9, 2
D9 (Same as D8) N5 {Same as N4)
NGB (Same as N4)
E1 17, 8, 9, 2, 5, 11, 4, 10, 3, 16, 15, 12,
20,7, 6, 18 04 | 12, 20, 7, 6, 11, 4, 16, 8, 15, 9, 2, 10,
E2 (Same as E1) 3
E8 (Same as E1) 05 (Same as 04)
E9 (Same as E1) 06 (Same as 04)
E10 (Same as E1) o7 (Same as 04)
F1 17, 16, 9, 2, 10, 3, 18, 8, 15, 5, 12, 7, P4 18, 12, 20, 7, 6, 11, 4, 16, 8, 15, 5, 17,
6, 20 9,210, 3
F2 P5 (Same as P4)
F9 (Same as F1) P6 (Same as P4)
F10 {(Same as F1)
Q5 6, 5, 18, 12, 7, 11, 4, 186, 17, 8, 15, 9,
G1 9,25 11,4,10,3 2,10, 3
Q6 (Same as Q5)
H1 19,9, 2,5, 11, 4,10, 3
H10 (Same as H1) R6 7,6, 5, 18, 12, 20, 11, 4, 16, 8, 17, 15,
92 10,3 -
12 10, 3,5,11,4,9,2 )
s7 7,6, 17, 16, 9, 2, 18, 8, 15, 5, 12, 10,
J2 19,10, 3,5,11, 4,9, 2 3,11, 4 -
K1 19, 5, 7, 6, 17, 16, 10, 3, 9, 2, 18, 8, 15,

12,11, 4, 20
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8.3 Analog Torque Board

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.

The outputs of the Analog Torgue 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.

QUICK REFERENCE CHART

PROBLEM

POSSIBLE CURE

Tape does not move in PLAY mode.

Reel motors do not 'idle correctly. No takeup ten-
sion (tape spills). Idling speed much too high in

either direction.

PLAY TENSION WRONG. Tape spills in PLAY mode.

No supply reel tension in PLAY mode.

FWD mode does not work, or FWD speed is very

slow.

RWD mode does not work, or RWD speed is very

slow.

Tape tensions do not vary with mode change.

Check and/or replace IC 13, IC 14.

Check and/or replace supply reel-IC 4,
IC 5. Takeup reel-IC 10, IC 11.

Check and/or replace IC 3, IC 6, IC 7.
Also check tape speed signal from
Phase Locked Loop Board.

Check and/or replace IC 18, IC 19.

Check and/or replace IC 18, IC 19.

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

The following chart is arranged with the most
significant functions at the left and the least
significant functions on the right. If you ohserve
more than one function to be missing (or always
“ON”"), investigate first the function listed to the
left.

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

HINT:

The two torque motor systems have many iden-
tical components. Thus components that are
suspect can be changed from side to side to help
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in locating the trouble. It is best NOT to change
trim pot adjustments until you have substituted
known good components in the affected circuit.

NOTE:
1. Trim pots R12 & R36 are used to set the
OFF-SET NULL to minimum voltage.
{(Never more than +0.3v DC).

Trim post R18 & R111 are used to set the
IDLE adjustment. Tape creep is a sign of
misadjustment.

For adjustment procedure see the
maintenance section of this manual. This
adjustment must be correct before pro-
ceeding to other columns of this chart.



2. Soft EDIT is checked with tape loaded on
the machine in STOP mode. Force the
Supply reel and the Takeup reel in the
reverse direction (opposite to their torque).
Note that the motors do not fight your 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 proportional~to the speed The Motor Driver Amplifiers are located on
of the capstan is received from the Phase the Power Supply Board. Refer to Section
Locked Loop Board. This signal is used as 6.
the divisor in the computation of the

LOSS OF FUNCTION CHART

All Fast MVC Auto Stop Soft Play Play Torque | Capstan
Commands | Modes Locate (Idle) Edit Accel. | Tension Limit |Problems
(Note 2) {Command)Problems{Function { (Note 3)
SUPPLY Power IC 15 IC 4 IC 1
MOTOR | Supply & | IC 16 IC 5 IC 2
Motor IC 18 IC 15 IC 3
Drive IC 19 IC 16 1 IC15
board | IC 28 { ic1s
Note 1
Note 4 R12 Note 1
R18 R8
IC 28
|
BOTH +15v +15v IC 18 IC 13 IC13 | IC 22 IC 6 Qi PLL bd.
MOTORS -15 IC 19 IC 14 IC 14 IC 23 IC 13 IC9
-15 IC 20 IC 16 IC 29 1C 14 IC 10
1C21 L 1C 17 Q2
+34v Q2 Note 4
IC6
TAKEUP Power IC 18 IC 10 IC7
MOTOR | Supply {IC19 IC 11 IC 8
& motor | IC 24 IC 24 IC 9
drive IC 25 IC 25 IC 12
board IC 26 IC 24
IC 27 Note 1 IC 25
Note 4 R36
R111 Note 1
IC 26 R41
IC 27

8.4 Power Supply Motor Driver
Board

This board contains the drivers for the Supply
Reel Motor, the Takeup Reel Motor, and the
regulator circuit which supplies power for the
lamps, the relays, and the capstan motor.

The motor drivers are constant current amplifiers

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.

Since the purpose of the circuit is to deliver a con-
stant current to the motor winding, the voltage
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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:

Q1, Q3 — Base =1.7v DC
Emitter = .7v DC
Q9, Q10 — Base = .7v DC
Emitter = .1iv DC

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

IC1,IC 2 — Setinputs to +1.5v DC (read at in-
put to card) .
Pin3=+ .1v DC
Pin 6 = +1.2v DC
LAMP, RELAY, AND CAPSTAN MOTOR SUPPLY

The three transistors in this section provide a

regulated output for the above circuits.

Collector=35v DC
Base =24v DC
Emitter = 23.4v DC

Q5 is the Series Regulator.

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

8.5 Phase Locked Loop Board.

This board controls the capstan motor. Therefore,
any problems with the tape speed in play or record
modes are likely to be located on this board.

We have divided the troubleshooting information
on this circuit into (1) a Quick 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.

QUICK REFERENCE CHART

PROBLEM
If the capstan motor continues to run in

STOP mode.

‘If the capstan motor runs away when in

PLAY mode.

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

If the capstan motor works normally in
Fixed Reference mode, but will not work
in Variable mode.

If the capstan motor
Variable mode but will
Reference mode.

works normally in
not work in Fixed

If the capstan motor works properly in High
Speed but not in Low Speed.

If the capstan motor does not run.
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POSSIBLE CURE
Replace 1G 13.

A. Check for broken wires on
Tach photocells.

B. Replace IC 1 on TACH Board.

C. Check tach connection to Phase Locked
Loop Board.

Capstan

Replace IC 15, it may be oscillating.

Check and/or replace IC 4, IC 0.

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

~

Check and/or replace IC 6.

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




If the capstan motor runs with an uneven or Adjust the Phase Locked Loop gain control.
jerky motion.

If the capstan motor does not operate in Check andfor replace IC 16 (switching ckt.),
VAR reference position. IC 5 (VCO), and IC 4 (DC buffer).

If the capstan motor does not follow an Ex- Check and/or replace IC 16 {switching ckt.),
ternal signal when in EXT reference posi- and IC 18 (retriggerable one-shot).

tion. '

This circuit is a closed loop amplifier, and each Before starting the wave form analysis, check the
signal wave form and voltage depends on the supply voltages:

previous signal — all the way around the circle.

Therefore it is difficult to isolate the point where + 5v DC across CR7, CR8

the trouble starts. Your oscilloscope MUST be +22v DC at P47 Pin 9, 10

capable of measuring the duration and the +15v DC at P45 Pin 1, 2, to gnd.

amplitude of the pulses with reasonable accuracy.

WAVE FORM CHART

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

TEST POINT PULSE DESCRIPTION PEAK
TO-PEAK
| | - VOLTAGE
| + | = DURATION

IC 1, Pin6 Triangular Triangular 10 uSec. 4

IC 2, Pin6 5 uSec. 5 uSec. 10 uSec. 11.5

TP 2 50 uSec. 50 uSec. 100 uSec. 4

IC 3, Pin 12 50 uSec. 50 uSec. 100 pSec. 4

IC 6, Pin 1 10 uSec. 40 uSec. 50 uSec. 4

IC 6, Pin6 50 uSec. 50 uSec. 100 uSec. . 4

IC 6, Pin7 100 uSec. 100 uSec. 200 uSec. 4

IC 15, Pin 3 20 uSec. 80 uSec. 100 pSec.’ 4

TP 1 20 pSec. 80 uSec. 100 pSec. - 6

IC 8, Pin 8 *.2 uSec. 99.8uSec. 100 uSec. 4

IC 8, Pin 8 *.2 uSec. 99.8uSec. 100 uSec. 4

TP 3 (Adj. R42 for) 30 uSec. 70 uSec. 100 uSec. 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 ¥ inch capstan shaft to
lower the tape speed.

Refer to notes 9, 10, and 13 on the Phase Locked
Loop Board schematic for jumper placement.

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.

The first step in isolating trouble within a channel
should be to substitute plug-in boards from a
working channel or from your Spare Parts Kit. This
should verify your analysis of where the trouble is
located.

Standard progressive isolation procedures, using
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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.

The Field Effect Transistors used on the Bias
Card are carefully selected for an exact
pinch-off voltage. Punch infpunch 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.

These FETs are turned OFF by a +18v DC
control voltage. They turn ON when the con-
trol voltage goes to Ov.

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,




REPRO CARD

PROBLEM

10.

11.

12.

13.

14,

15.

Input mode only
Cue mode only
Repro mode only
Output section
Meters pin momentarily when machine is
turned ON after being off for more than 30
seconds.

No response below 2 kHz

No audio (other than output stage)

Asymetrical clipping

No low frequency adjust or control
interaction

No high frequency adjust or control
interaction

Front end not functioning or high offset.

Card unusually noisy
NAB/IEC low end switching not functional

NAB/IEC switching, not tracking

No high end response

POSSIBLE CAUSE

Q13 and support components
Q12 and support components
Q11 and support components

IC6 and support components

Q14 and support components C44, C43
or C11 leaky, R15 open, 1C2 high off-

set, front end high offset.
IC4 and support components
IC5 and support components
Same as 5

Q4, Q5, A6, Q7, and support
components

Q8, Q9, support components, FET con-

trol lines

Q3A, Q3B, IC1, IC2, IC3 and support

components

Q3A, Q3B, IC1, I1C2, IC3, IC4, or FETs

Q7, S1, or R24

Not aligned correctly. R34, R33, R35,

R37 out of tolerance, wrong heads
installed.

Q8, Q9, Q10, and shbport components,

FET controls, S_‘I
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RECORD CARD

PROBLEM POSSIBLE CAUSE
1. No output IC4, IC3, IC1, and support components
2. No high end IC2 and support components, Q1, Q2,
Q3 and control lines, R43
3. Response not flat on one speed Differentiator FET summing resistors
and capacitors, FETs, FET feedback
components
4, Nolowend =~ - - R41
5. Linearity not functional R43, CR1, CR2
6. Response not flat at all speeds Repro not aligned correctly, wrong
overbias
7. NAB/IEC switching not tracking Repro not aligned correctly, wrong
overbias, wrong heads installed
8. NAB/IEC low end switching not functional Q4 and support components, C25
{NAB), C25 and C4 (IEC)
9. Too much low end at 30 ips (AES EQ) CR3 open, Q4 not conducting.
when in NAB, but correct when switched
to IEC
8.7 RTZ Il
Refer to Schematics 250609, 25E611, and 25E625. Instruments needed for testing include:
WARNING A. Multimeter with 3% full scale accuracy
Any damage to P.C. Boards caused by
unauthorized repair will void MCIl Warranty. B. An oscilloscope with a minimum 10 MHz
Contact your MCI dealer for repair, if you are bandwidth.

uncertain of the problems.
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TROUBLESHOOTING GUIDE

TROUBLESHOOTING TABLE

SYMPTOM

No Display

Complete Non-Operation

Bad Display Digit(s)

Tape Position Display Defective

Tape Position Displays
Time In One Direction

Cannot Enter Commands
From Keyboard

No Velocity Indication

No Variable Speed Control

Mode Control Inoperative

CAUSE

Test Power Supply Input checkout ribbon cable from
Processor Board to Display Board.

IC12 (BO85A Microprocessor) — If the test points differ
from normal value as outlined on the following page,
replace the |C’s associated with that line. A many func-
tioned failure should be cause for replacing the
microprocessor.

IC11 (EPROM) defective on Processor Board. Check
associated MAN3620 and/or associated 7447.

Check roller guide pulses input to IC9. IC9 defective,
clamping diodes CR5, CR6 defective. All on Processor
Board.

IC15 defective on Processor Board. Check clamp diodes
on Processor Board.

Keyboard switch(s) defective. 74C923 (IC2) on Pro-
cessor Board defective.

Check Capstan pulses. ICB defective. Clamp Diodes
CR3, CR4 defective. Check 19.2 kHz reference @ IC6, PIN
3. IC6 defective.

Check VCO in Display Board (IC4 and IC5). Defective
cable connection IC7 on Display Board defective. Check
+15, —15 from Display Board.

IC6 on Display Board defective. Q1, Q2 on Display Board
defective. LED defective. Q1 defective on
Processor Board. ‘

These possible deficiencies relate to the Processor Plug On Board P/N é50000625-00 for the

RTZII/M.

BAND/L-OUT Button
Inoperative

XPD Button
Inoperative

APD, BND/LEADOUT
Buttons Inoperative

Q2 2N3904 defective

Q3 2N30904 defective

IC2 on Processor Board bad switch
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XPD Storage Inoperative IC16 on Plug On Board

BND/LEADOUT Storage
Inoperative IC16 on Plug On Board

CRITICAL CIRCUIT ELEMENTS, VOLTAGES AND WAVEFORMS

Turn power on. The RTZ 1ll should display 0000 and be in normal operational condition. (All
measurements are to chassis ground.)

PROCESSOR BOARD-(2500E0611-00)

IC11 Pin 19 +12 VDC Regulated
IC11 Pin 21 — 5VDC Regulated
IC11 Pin 24 + 5VDC Regulated
Q3 Emitter & Collector +12 VDC Regulated
Q4 Emitter & Collector + 5VDC Regulated

NOTE:
Q3 and Q4 operate cool. If either is hot to the touch, replace.

IC12 (8085A Microprocessor) Measurements are to ground.

PIN 1 X1 Approximately 6 MHz SINEWAVE

PIN 2 X2

PIN 3 RESET Logic @ 0.2v

PIN 4 SOD NO MEANING connected to J2

PIN 5 SID NO MEANING connected to J2

PIN 6 TRAP ZERO (GND)

PIN 7 RST 7.5 Logic 0 0.2v

PIN 8 RST 6.5 Logic 0 0.2v

PIN 9 RST 5.5 Logic @ 0.2v

PIN 10 INTR ZERO (GND)

PIN 11 INTA Logic 1 3.0v

PIN 12 to 19 irregular digital pulses

PIN 21-25 SQUAREWAVE 3 MHz, 3V

PIN 25

PIN 26 to 28

PIN 30,31,32,34 irregular pulses

PIN 36 RESET IN to be checked if Pin 3 is held @ 0.2V or 3V
continuously—check out circuit elements connected to
Pin 36.

PIN 37 CLK SQUAREWAVE 3 MHz@ 3V

PIN 39 HOLD ZERO (GND) -

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 1C15 (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.

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
kit.

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.

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.
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SPARE PARTS LIST NUMBER 1
Active Spares Kit

Ordering Number: JH110B-S-KIT-AA

Quantity

_L_.L_A_L]\)_L_L_at\)_x_l._L_LM_L[\JM_L_LLJ.LA_L_L.;:._L[\)MNCQMMG)O}
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Description

2003P Op Amp

P1086RR FET

LM394H Transistor

AD532J Mult-divider
SP-7000-0127-01 Sel. Transistor
2N2270 Transistor

2N5783 Transistor

2N3053 Transistor

2N4249 Transistor

2N3055-H Transistor
LM309KC-5 5v Regqulator
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

Quantity

N = O MNMMN— = 4 3 0 Ll R =L N =& =L b b bl B b L L

Description

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

74CO0N Quad 2-NAND
741CP Op Amp

75454 Driver I1C

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
TLOB1CGP Op Amp

NE566 Function Generator
0.180 OHM 10%-2WW Resistor
TIL143 Tape Sensor
2:5-9:0PF Trim Cap
1N5246-16V 16v Zener
PCAZ2700-0051 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



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

1 HC4E-24VDC Relay 1! SP-7000-2305-14 Switch
1 K4E24V-9 Relay 2 MST-105D Switch

8 SP-7000-0550-00 Lamp 1 SP-7100-2308-07 Switch
4 01-903 Lamp 11 SP-7100-2308-06 Switch
1 01-121 Switch 1 JBT-2223L Switch

1 01-151 Switch 2! SP-7000-2305-12 Switch
2 L41-2-0-000A Red LED 12 SP-7100-2308-62 Switch
2 L41-1-0-000A Amber LED

2 L41-4-0-000A Green LED

'Included in Kit AB only
? Included in Kit AT only
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Ordering Numbers:

SPARE PARTS LIST NUMBER 3

PCA Spares Kit

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

—_ ek ek ok ek ek ek b b ed b b

—

11
11
11
1

12
13

Description

PCA2500-0027-00
PCAZ2500-0600-00
PCA2600-0001-23
PCA2500-0042-00
PCA2700-0913-00
PCA2700-0916-00
PCA2700-0914-00
PCAZ2700-0055-01
PCA2700-0005-01
MCA2500-0194-40
52-5488
AS-6000-0237-21
SP-7000-0196-01
PCA2700-0915-00
PCA2700-0927-00
PCAZ2700-0928-00
PCA2500-0416-00
PCA2700-0048-00
SP-7000-0193-00

' Included in Kit AH only
2 Included in Kits AE, AF, and AH only
¥ Included in Kit AG only
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Control Logic Board

Phase Locked Loop Board
Analog Torque Board
Solenoid Driver Board
Reproduce Board

/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

Contents of kit varies depending upon particular model and options. Be sure to specify model
number and all options installed when ordering kits.




SPARE PARTS KIT NUMBER 4

Optional parts for heavy support

Ordering numbers: JH110B-S-KIT-Al (Standard speed % inch)
JH110B-5-KIT-AJ (Low speed option ¥ inch)
JH110B-S-KIT-AK (Standard speed 2 inch)
JH110B-S-KIT-AL (Low speed option 2 inch)
JH110B-S-KIT-AM (JH-110BC and BX)
JH110B-5-KIT-AN (JH-110M standard speed % inch)
JH110B-S-KIT-AO (JH-110M low speed option % inch)
JH110B-S-KIT-AP (JH-110M standard speed ¥z inch)
JH110B-S-KIT-AQ (JH-110M low speed option ¥z inch)
JH110B-S-KIT-AR (1 inch)

Quantity  Description

1 PCA2500-0609 RTZ 11l Display Board

1 PCA2500-0639 RTZ lll Processor Board

1 ASA2500-0129 Capstan Motor Assembly
1 AS-7100-1002 Reel Motor Assembly

2 42C24DCAU Lifter or Brake Soleniod

1 MC-2500-0104 Pinch Roller Solenoid

1 23X30B-4-QZ Reference Switch

1! 14X30B-2-QZ Speed Switch

12 14X30B-3-QZ Speed Switch

1 35408-1-103 Vari Speed Potentiometer
12 MCA2600-0316 14" Roller Guide Tach

14 MCA2600-0317 12" Roller Guide Tach

15 MC-2600-0607 1" Roller Guide Tach

2 B527-1 Black Knobs

1 Maolex Connector Assortment
1 D45121-1 Dash Pot

1¢ PCA2500-0625 Processor Plug-on Board

Contents of kit varies with ordering number. Be sure to specify model number and all options

installed when ordering Kits.

' Included in Kit AM only

* Included in all kits except AM

*Included in Kits Al, AJ, AM, AN, and AO only
“Included in Kits AK, AL, AP, and AQ only

® Included in Kit AR only

“ Included in Kits AN, AQ, AP and AQ only
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SECTION 10
UPGRADING KITS

10.1 Possible Configurations

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-110B or JH-110B-14 can be configured in
the following ways:

* mono V4" format

* two track %" format

* DIN stereo 14" format

* 14 track stereo 4" format

* two track 2" format

* four track 2" format

Any JH-110BC can be configured in the following
ways:

* DIN stereo 4" format

* two track 2" format

Any JH-110BX can be configured in the following
ways:

* Mono 14" format

* two track 74" format

* DIN stereo 4’ format

* 14 track stereo 4" format

Any JH-110C can be configured in the following
ways:

* four track 2" format

* eight track 1" format

Any JH-110M can be configured in the following

ways:
* mono 4" format

two track ¥ format

DIN stereo " format

14 track stereo 14" format

* two track 2" format

*
*

*

10.2 Upgrading A Mono Machine
To A Stereo Machine

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
monc machine to a VY 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

* 14" roller guides if 2" tape format is

desired
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Step 1. Turn power off.

Step 2. Install the new audio electronlics.

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.

Step 3. Remeve the RTZ IIl 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 #6-32x%" screws.

Step 4. Install the stereo head cable.

a. Remove the two #10-32x%:"” 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
#10-32x%2" screws.

d. Plug the head cables into the back of the
audio drawer.

Replace the RTZ Ill processor assembly.

. Replace the processor shield on its stand-

offs and tighten the four #6-32x%"

SCrews.

. Reconnect the Processor Board to the
shield.

c. Plug the cables back into the board.

Step 6. Remove the head bridge assembly by
loosening the two hex socket screws and
replace with the new head bridge
assembly.

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.

Page 10-2

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.

In most cases the tape path width changes from
Ya inch to ¥2 inch. These upgrade kits contain the
following:

* Drawer assembly containing two complete

channels of audio electronics

* four track head bridge assembly

* Y2 inch roller guides

* power supply cable

* four channel head cable

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 #10-32x%2" socket
head screws.

b. Slide the drawer assembly into the cabinet
and replace the four #10-32xV2" socket
head screws.

Step 3. Remove the RTZ Il 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 #6-32x% " screws.

Step 4. Install the four track head cable.

a. Remove the two #10-32x%"” 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%2" screws.

d. Plug the head cables into the back of the
audio drawers.

Step 5. Replace the RTZ Ill processor assembly.
a. Replace the processor shield on its stand-
offs and tighten the four #6-32x14"
SCrews.
b. Reconnect the Processor Board to its
shield.
c. Plug the cables back into the board.

Step 6. Install the new power supply cable.



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 8. Remove the % inch roller guides and re-
place them with the 12 inch roller guides.

10.4 Installing An Additional
Playback Head

Many users find it useful to have the capability of
monitoring ¥ track stereo tapes on their JH-110B
two track transport. The additional V4 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
* Vs track stereo format head assembly
with mounting block
* four channel head cable
* power supply cable

Step 1. Perform Steps 1 through 6 of Section 10.3.

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 #4-40x V2" screws holding
the Amp connector in place.

¢. 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
#8-32x V2" 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 3. Perform the head alignment procedure as
described in Section 7.
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