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Preface

International lapetromcs' manuals are written witn tne
intent of assisting the reader/user towards a Better under­
standing of I FC equipment. Please read through tins manual
and familiarize yourself with the various procedures and
tests necessary to keep your equipment in top operating con­
dition. It is advisable to keep the manual in a convenient
and readily accessaole area.

Should you discover any errors or omissions, or wish to com­
ment on the manual or equipment, your input will be greatly
appreciated. Forward any suggestions or recommendations to
the Technical Documentation Coordinator: c/o IIC Technical
Service department.
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Warranty

THE FOLLOWING IS MADE IN LIEU OF ALL WARRANTIES, EXPRESSED OR
IMPLIED, INCLUDING THE WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR USE.

1. Warranty and Limitation of Liability
International Tapetronics, herein after referred to as ITC, war­
rants its products to be free from defects in materials and work­
manship for the following periods from date of purchase:

AUDIO SWITCHER 1 Year

3M HCDA’M Digital Audio System Equipment 1 Year

New/Refurbished Analog Audio Tape Cartridge Equipment 2 Years

EquipmentRepairs/Replacement Parts 90 Days

Used.Equipment---------- ---------------------------- Determined At Time Of Sale

Should any problem occur related to defects in materials or work­
manship, ITC will at its option repair or replace the defective
product. Repair parts, and replacement parts or product may be
provided on an exchange basis and may include refurbished or
reconditioned parts or assemblies. All original packing materials
should be retained in the event a factory return is necessary.

THE BUYER SHALL ASSUME ALL RISK IN DETERMINING THE SUITABILITY OF
THE PRODUCT FOR ITS INTENDED USE. NEITHER THE SELLER NOR MANUFAC­
TURER SHALL BE LIABLE FOR ANY INJURY, LOSS OR DAMAGE DIRECT OR
CONSEQUENTIAL, ARISING OUT OF THE USE OR THE INABILITY TO USE THE
PRODUCT.

2.-  Warranty Exclusions

This warranty does not include service required to repair or
replace damage caused to the product resulting from accident,
neglect, misuse, or non-ITC modifications. Please refer to the
product instructions for details concerning proper use of equip­
ment .

3. Warranty Service

Warranty service and advice is available only through Interna­
tional Tapetromcs or through service facilities which have been
authorized as service centers b.y ITC.

Upon discovery of a defect in material or workmanship, please con­
tact ITC at 800-447-0414; from Illinois and Alaska call collect
309/828-1381; or ITC’s authorized agent in order to obtain infor­
mation regarding warranty parts or service. Do not return product
to ITC or its authorized agents without making prior arrangements.



Equipment Return Policy
When service or return of ITC equipment and components is
necessary, please use the following procedures. These four
easy steps will insure prompt attention for your equipment.

1. Call the ITC Technical Service Department for service
assistance and return authorization. Many problems can be
diagnosed and rectified without actually returning the equip­
ment, thereby saving you the expense of shipping and down­
time. If return is necessary, we must know that your equip­
ment is coming and wnat the problem is before we can help.
Unexpected or unidentified equipment returned to us is sub­
ject to delay.

2. Let us know who you are. To properly serve you, we need to
know who you are. when and who purchased the equipment, (Sta­
tion call letters, group name, etc.), and tne equipment
serial numbers if available. When returning equipment, write
a brief note listing the problem, your name, call letters or
company name, address, phone number and who you spoke with at
ITC. Enclose this note with the equipment. Also, make sure
that your return address is visible on the outside of the
carton.

3. Package the equipment securely! ITC is not responsible for
shipping damage. If possible, use tne original packing mate­
rial. (Replacement packing material is available from ITC.)

Ship the equipment,prepaid, via ai_ traceable,.«ipde_o.f_
tr_a.nspor.t_atio n i.y.PSa_i r_express _o r _a i.r__f re i.g ht., Parce 1__Post.
and Air. Mail are not traceable. Do not. ship col lect unless.
P.rip.r .arrangements..have been...made..._ ITC recommends that you
insure your shipment. Our Technical Service or Customer Ser­
vice staff can assist with declared values for insurance pur­
poses .

We continually strive to make available the finest in techni­
cal support and service for our products. Tour help in making
this possible is appreciated.

For Service Or Warranty Information, Conl_ac.tL_IJ_i'..A_t^.

International Tapetronics
3M Broadcasting And Related Products Department
2425 S. Main St.- P.O. Box 241
Bloomington, IL., 61702-0241, USA

TEL: Toll-free 800-447-0414; from Alaska or Illinois, call
collect 309-828-1381.

TWX: 510-352-2500
FAX: 309-828-1386

Outside the USA. contact your local 1IC or 5M representative.
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FCC Radio Frequency Emission Statement

WARNING: This equipment generates, uses, and can radiate
radio frequency energy, and if not installed and used in
accordance with the instructions manual, may cause
interference to radio communications. It has been tested
and found to comply with the limits for a Class A
computing device pursuant to Subpart J of Part 15 of FCC
Rules, which are designed to provide reasonable
protection against such interference when operated in a
commercial environment. Operation of this equipment in a
residential area is likely to cause interference in
which case the user at his own expense will be required
to take whatever measures may be required to correct the
interference.
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Section I Introduction & Specifications

INTRODUCTION

This manual describes the installation, operation ana
maintenance of the 99b series audio tape cartridge
machines from International Taoetronics. ' i ne Leader in
Reliability and Service'. 99b cartridge machines embody
the essence of ITC quality and reliability witn built-in
operator ana engineer conveniences,

998 reproduce and record electronics are housed in sepa­
rate units. Record/repreduce combinations and reproduce
only units are available in MONO or STEREO.

Central to tne 99B features is the patented ELSA system
which makes the 998 cartridge machine the only one or
its kind in the world. ELSA is a cartridge preparation
system that optimizes the audio performance of each ana
every cartridge. During the ELSA cycle, the cartridge is
erased, the splice located, and the record head automat­
ically azimuth aligned for maximum pnase response per­
formance .

Other features include: Jumper selectable cart-played
indication ana cartridge repiav inhibit to reduce opera­
tor errors; Stop tone add or defeat; Cue track erase;
Simultaneous cue Lone generation and detection; and a
multi-function internal test tone generator that reduces
maintenance time.

998 units utilize a crystal-referenced. DC brushless
capstan motor and bottoming solenoid foe stable flutter
& speed accuracy. A patented head mounting module pro­
vides precise adjustment and alignment for tape contact.

Access for adjustments and routine servicing is made via
an easily removable top cover. Subassemblies sucn as
amplifiers, control circuitry, power supplies,
front/rear panels and head assemblies are all plug or
bolt in place, making service access convenient.

ITC cartridge machines are designed and built for rugged
use, with minimal required effort needed for normal ser­
vicing.
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SPECIFICATIONS: "99B" Series Cartridqe Machines

Powe i—
A. 105-132 VAC Or 210-264 VAC
B. 50/60 Hz

Power Consumption-
A. Reproducer/Recorder: 40 VA Typical; 60 VA Maximum
B. ELSA Cycle: 760 VA Typical: 800 VA Maximum

Tape Speed-
A. 7.5 IPS (19 cm/s) Standard
B. 22.5 IPS (57 cm/s) High Speed Cue Standard
C. 3.75 IPS (9.5 cm/s) & 15 IPS (38 cm/s) Available Via

Jumper Change.

Speed Accuracy-
+ /- 0.1% Maximum Deviation

Record/Play Fluttei—
A. Play Maximum: 0.10% DIN Weighted @ 7.5 IPS
8. Rec/Play Maximum: 0.12% DIN Weighted @ 7.5 IPS

Audio Output Confiquration-
Transformer Coupled

Audio Output Impedances-
A. 600 Ohm Load Impedance Standard

(180 Ohm Source Impedance)
B. Strappable For 150 Ohm Load Impedance

Audio Output Level-
A. +25 d8m Maximum Before Clipping Into 600 Ohm Load.
B. May 8e Strapped To Provide The Following Operating

Ranges Without Deteriorating Signal-To-Noise Ratio:
-18 to -1 d8m
-10 to + 7 d8m
-5 to +12 dBm
+1 to +18 dBm

Distortion- *
System: 0.8% Or Less THD. (Tape Dependent)

Noise-
A.* Signal-To-Noise: No Tape Running; ScotchCart1" II

Broadcast Cartridge In Place.

MONO
58 dB 

STEREO
56 dB

(Or Better)(Or Better)
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8.* Signal-To-Noise: Measured With Bias/
No Signal; Input Shorted; Virgin Cartridge.

MONO
56 dB

(Or Better)

STEREO
54 d8

(Or Better)

C. Squelched Noise-

74 dB Or Better

-Noise Measurements Are 20 Hz-20 kHz Bandlimited, Unweighted-

Crosstalk (System)- *
-50 dB Minimum Separation Between Any Two
Channels.

Frequency Response-*
Record To Playback: + / - 1.0 d8, 51.5 H! - 16 kHz

Equalization­
fl. 1975 NAB: Standard
B. 1964 Nfi8: Optional
C. CCIR/IEC: Optional

Cue Signals- (Conforms To NAB Specification)
A. NAB Primary Cue: 1 kHz
B. NAB Secondary Cue: 150 Hz
0. NAB Tertiary Cue: 8 kHz

Audio Input Sensitivity-
fl. +28 dBm @ 0.5% THD (Recorder).
B. Strappable For The Following Input Level Ranges (Front

Panel Level Control Set At Mid-Range): -20 dBm
-10 dBm

0 d8m
+10 dBm

Audio Input Configuration-
Transformer Coupled:
1. 20k Ohm Bridging Standard
2. Strappable For 150/600 Ohms Terminating Impedance

Metering­
fl. Taut Band Movement; VO Type "A" Scale
8. LED Peak Indicators Adjustable To Follow Tape Satura-

t ion

Bias-
256 kHz, Crystal Referenced

Cartridge Size-
NA8 A & AA
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Ambient Operating Temperature Range-
10 To 55 Degrees C. (50 To 131 Degrees F.)

Mounting-
A. Table-Top Standard
8. Rack-Mount Optional With URM-0001 Rack-Mount Kit.

Filler Panels Also Available.

Dimensions-
A. Width: 21.6 cm (8.5" )
B. Depth: 39.4 cm ( 15.5")
C. Height : 13.34 cm (5.25" )

Add 1 cm (.575") For Feet

Weight- (Typical)
Playback: 14.1 kg (31 lbs.)
Recording Amplifier: 6.8 kg (15 lbs.)
Total Max.Shipping Weight: Less Than 22.7 kg (50 lbs.)

ELSA System-
Splice Locate: Will Detect One (1) mil Thick Splicing Tape
Thickness Minimum, Square Or Diagonally Cut.

Automatic Phase Alignment: +/- 20 Degrees Or Less Differ­
ence Between Left And Right Program Channels At 10 kHz.
Final Azimuth Mean Setting Is Cartridge Dependent And May
Vary Slightly Due To Cartridge Dynamic Phase Jitter.
(Measured Under Steady State Conditions After Start Of
ELSA Sequence. )

* Note: Items Indicated (*) Are Specified Using A
ScotchCartfM n Broadcast Cartridge At A Reference Level
Of 1 kHz At 250 nWb/m.

International Tapetronics Reserves The Right To Change
Products And Specifications Without Notice.
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Section II Installation & Operation

UNPACKING & PRE-INSTALLATION CHECKOUT

Fully unpack the unit, retaining all packing material.
Place the unit in an area suitable for servicing.
Visually inspect the chassis and covers for signs of
freight damage. This inspection is necessary in order to
determine if a damage claim is warranted.

Occasionally, damage is hidden and not readily apparent
on external examination. The top cover should be removed
by pulling back on the fastener located on the rear of
the lid and sliding the cover back and off of the unit.
Inspect all internal components for signs of hidden
damage.

CAUTION If damage is di scovered—DO NOT POWER UP THE UNIT!
Personal injury or further damage to the machine may
occur. When a machine is damaged in shipment, please
follow this procedure: 

1. Call the ITC Customer Service department to inform
them of the damage.

2. Describe the damage, how it was discovered and
whether the delivering carrier has been informed. We can
assist in determining what forms need to be submitted
for a claim.

3. Do not repack the machine or dispose of any packing
material until an inspection has been made by the
delivering carrier or a representative.

After is is determined that the unit has not been
damaged in shipment, check all internal connectors and
other assemblies to make sure that nothing has been
shaken loose or come unplugged. Review the following
checklist to verify that your unit came with the correct
connect!on/power parts and that they are correct for
your type of installation. (Tables 2-1 & 2-2)
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Table 2-1

99B Reproducer
Unit
Type Descri.pti.QQ Part Number

-Line Cord-

120V North American plug, molded, with
ground lug ..................................................433-0004-000

240V European type pigtail provided for
customer installed connector 433-0006-000

European Color Code for Leads:

Brown = Live Conductor
Blue = Neutral Conductor
Green w/Yellow Stripe = Ground

-Fuse Carrier-

120V 3AG, size fuse carrier. (Grey) 418-0006-000
240V 5mm x 20mm European fuse carrier.

(Black) ... ............................418-0007-000
Both Fuse holder, low-profile ....418-0005-000

-Fuse-

120V 3AG, 1 Amp Slo-Blo 417-0002-000
240V 5mm x 20mm, 500 mA Time-Delay 417-0015-000

-Audio Output Connectors-

120/240V 3-Pin XLR Female plug 378-0019-000
MONO—Quantity 1, STEREO—Quantity 2.

-Remote Connectors-

120/240V 50-Pin Ribbon Cable Connector 378-0035-000
Quantity 1.

-Mi seel 1aneous-

All '
Machines Technical manual .....890-0022-020
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Table 2-2

99B Recorder

Descrietipn Part Number

-Audio Input Connectors-

3—Pin XLR Male plug 378-0018-000
MONO—Quantity 1, STEREO—Quantity 2.

-Remote Connectors-

50-Pin Ribbon Cable Connector
Quantity 1.

378-0035-000

-Cables-

Interconnect cable 837-0004-002

Operational
Checkout Prior to actual installation, it is advisable to perform

a short, operational check on the unit:

1. Remove all covers and reseat all PC boards in their
connectors. This insures that any freight induced
component displacement is rectified.

2. Apply power to the unit and check to see that the
motor is running. The small red LED above the STOP
switch should be illuminated. All other front panel
lamps should be OFF.

3. Insert a blank tape cartridge into the machine. The
yellow (READY/STOP) lamp will be illuminated. This
indicates that the power supplies and logic circuits are
functional.

4. Press the green (RUN/START) button. The green lamp
will come on, the yellow lamp will go out, the solenoid
plunger will pull in, and tape will be driven by the
motor capstan.

5. Press the yellow button. The green lamp will go out,
the solenoid plunger will release and the tape will
stop. The yellow lamp will be flashing.

6. Remove the cartridge from the machine. The yellow
lamp will go out. Remove power from the unit.
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If the motor fails to run or if any of the lamps fail to
illuminate, recheck connections to make sure that
nothing has come loose. The lamps may be checked by
removing the switch lens (pull straight forward) and
reseating the bulb.

Fig. 2-2

Factory Setup

CAUTION: For Record/Reproduce units only. DO NOT connect
a record unit to a reproduce unit while power is
applied. Interconnection of units should be done only
when power is reaoved. Failure to do this way cause
daaage to internal logic or power supply circuits.

Factory setup procedures call for adjusting and testing
this unit to prevailing industry standards. Because of
this, the unit's final setup standards may be different
than those already in use at your facility. Therefore, a
careful check of this machine may be in order to insure
that the unit conforms to your needs. We make every
passible effort to insure the accuracy of our factory
adjustments and presume that certain setup conditions
exist at your facility. These conditions include, but
are not limited to input level, output level, record
fluxivity, equalization, tape type, cartridge type, etc.
Please check the unit's final inspection tag and the
Specifications section of this manual for setup
information.

Finally, make note in your company's permanent records
of the date of receipt and the model & serial numbers.
You may need this information for future reference.

INSTALLATION

TABLE TOP: Your 99B cart machine was shipped from the
factory as a table-top unit. Up to three (3) machines
may be mounted on top of each other. Units should not be
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■fully enclosed in a cabinet or other housing unless
additional ventilation is provided by external sources.
(See VENTILATION) In addition, units should not be
placed on top of equipment producing large amounts of
heat.

RACK MOUNTING: 99B cart machines may be rack mounted.
Two (2) reproducers or one (1) recorder/reproducer will
fit side-by-side in a standard 19" rack opening. ITC
makes available a universal rack mounting kit and filler
panel as options. Please refer to Table 2-3 for ordering
information.

Table 2-3

Oeser i_B.ti.on
URM-0001 Universal Rack Mount.
1/2 Rack Width Filler Panel.

Part dumber
878-0089-010
878-0090-000

99B units may be rack mounted into the URM-0001 by
removing the top and bottom covers. Power should be
disconnected during machine installation and reaoval.

Ventilation

CAUTION

The URM-0001 rack mount is vented to allow normally
generated heat to dissipate without allowing debris to
fall into the chassis. No forced air cooling is needed
unless the unit is to be installed in a fully closed,
unventilated housing. If a fully closed housing is used,
a ventilating fan should be installed in the housing to
draw heat away from the unit. Also, check air-flow from
the fan and, if needed, install a filter to prevent
excess dust from being drawn into the cart machine.

Do not block the cover holes of the URM-0001 by placing
material on top the unit. Abnormal heat buildup caused
by poor ventilation will cause 99B component life to be
considerably shortened.

EXTERNAL AUDIO/REMOTE CONTROL CONNECTIONS

Inputs/Outputs All 99B units are shipped with input and output
transformers installed as standard. Inputs and outputs
are made via 3-pin XLR-type connectors on the rear
panel. Pin connections are "universal": Pin #1 is
GROUND, Pins #2 & #3 are the balanced pair.
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Cabling

Hookup

Remotes

Reproducer

Recorder

ITC recommends that only shielded, twisted pair cable be
used for input/output connections. In some remote audio
output applications, unshielded cable may be tolerated
if necessary, but thi_s i_s not recommended^ 

+(plus) and -(minus) signs on audio connections are
indications of proper (stereo) phase relationship only
and do not reflect DC voltage potential. It is necessary
to connect the +(plus) lines of both channels to the
corresponding +(plus), or eguivalent terminal of the
terminating eguipment. This will prevent audio phase
reversals (mono sum errors).

Remote control for 99B machines is provided at multi-pin
connectors located on the playback rear panel. Tables 2-
4 & 2-5 outline remote connector pin functions and
operation.
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Table 2-4

Reproducer Remote Connector Functions

Pin tt Functi on
1 Not Used
2 Cue Record Input-

Nominal input voltage is 1 VAC RMS. Input
impedance is approximately 15K Ohms, unbalanced.
(RECORDER Only)

3 READY Ground-
Open collector, follows READY lamp function.
Maximum open circuit voltage: 23 VDC @ 200 mA.

4 Remote Secondary CUE Record Switch
............... Remote 1 kHz CUE DEFEAT Switch
............... Not Used
............... Remote Record Set Switch

............. Remote Cue Erase Switch
..........Remote Tertiary CUE Record Switch

10 1 kHz CUE record
11 Cue Preamplifier Output-

. 5V RMS output nominal, 10K ohms or greater.
14 Remote ELSA Switch
15..... +30 Volts, Unregulated
16 Switch Common
17 .....Switch Common
18 N.C.
19 N.C.
20 N.C.
21.... External Fade Control-

+15V Audio Full ON. +/- 0 V Audio OFF.
22 +30 Volts, Unregulated
23 +30 Volts, Unregulated
24 . . . . .+30 Volts, Unregulated
25 +30 Volts, Unregulated
26 Remote Cue Bias Switch
27 Test Oscillator Output-

2.5 VAC RMS into 600 ohm load, unbalanced.
28 ....... Auxiliary Start Pulse-

Open collector; 25 VDC, 200 mA maximum.
100 msec low going pulse at “START".

29 Remote STOP Switch
30..............Remote START Switch
31 Remote CUE Switch
32 ....... Remote CUE Lamp
33 Remote READY Lamp
34 Remote RUN Lamp
35 Remote Record Lamp
36 Not Used
37.. ....... 8 kHz Relay or fen Collector—

(Dependant on jumper selection on Play Logic PCB.)
a). Open Collector: 25 VDC, 200 mA maximum.
b). Relays See #38.

38 8 kHz Relay-(SPDT; Optional)
Contact Ratings: 1A & 28V DC, 0.5A & 120V AC
(resistive). NOT TO BE USED WITH INDUCTIVE LOADS!

39 150 Hz Relay-
Contact Ratings: 1A & 28V DC, 0.5A & 120V AC
(resistive). NOT TO BE USED WITH INDUCTIVE LOADS!

40 ....... 150 Hz Relay or Open Collector—
(Dependant on jumper selection on Play Logic PCB.)
a). Open Collector: 25 VDC, 200 mA maximum.
b). Relay: See #39.

42 N.C.
43 Not Used
44 ...... CUE Detector Square Wave Output-

+/- 15 VDC peak-to-peak,
5K ohms or GREATER load impedance.

45 Analog Ground
46 Motor Tachometer Square Wave Output, (TTL) .
47. External Frequency Reference Input

For Motor Speed Control, (TTL).
48 Digital Ground
49..... ....... .Digital Ground
50 Digital Ground

NOTES All open collectors are capable of SINKING 250 mA maximum,
25 VDC.

Fig. 2-4

CONNECTION NOTES

1. Use shielded cable runs where passible.
2. Tie shields and "commons" together at the machine end ONLY.

3. DO NOT tie “commons", shields, or +30V lines together between other
machines. For system integration and ground system integrity, certain
applications may require the use of isolation devices such as relays
or opto-isolators. Contact ITC Technical Service for assistance.

4. Keep all switch and lamp circuits "above" any ground at all points
outside the machine.
5. DO NOT "mix" digital ground, switch common, or audio ground
circuits, to prevent ground loops.
6. Keep all interface cabling segregated from high-power cables such
as AC runs and speaker leads.
7. The internal power supply voltages for 99B machines are brought out
to rear panel JI connections for convenience. The design incorporates
adequate power supply reserve for normal machine operation. However,
the internal power supplies should be relied upon ONLY for normal
operation, such as external lamps.
DO NOT use internal power supply voltages to operate external
electronics other than those indicated in the sample remote control
schematics.
DO NOT "Gang" power supplies by tying them together for use as a
studio voltage source.
DO NOT run high voltages, such as line voltages, through ANY remote
connection other than the power cord.
8. Proper grounding and shielding techniques MUST be observed when
using any 99B machine remote connection. Failure to do so may cause
audio, AC, DC, or digital ground loops.

Remote Connector
Functions/Operation
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Table 2-5
Remote Connector Operation

Connector
Pi_n # Function
2 Cue Record Input-

Other auxiliary tones may be recorded
onto the CUE track by connecting the
signal to Pin #2-cue record input, and
Pin #45-audio ground. Enable the cue
recording system by switching Pin #26 to
ground-Pin #16. Nominal input voltage is
1 VAC RMS, and input impedance is
approximately 15K ohms, unbalanced.
Auxiliary recording using this input
should be in accordance with NAB
specifications, and typically will be no
higher than -lOdBm with reference to the
1 kHz cue tone when recorded at 160
nWb/m. Information recorded on the cue
track higher than this may cause improper
operation of system cue detectors.

3 READY Ground-
Open collector, follows READY lamp
function. When lamp is ON, READY line is
at ground potential. When lamp is OFF,
signal is open collector. CAUTION: READY
ground follows the condition of the front
panel READY lamp. If the READY lamp is
strapped to flash, READY ground will
change states synchronous with the front
panel lamp. Maximum open collector
rating: 25 VDC © 250 mA.

4 ....... Remote Secondary (150 Hz) CUE Record Switch-
A switch closure to ground will cause a
150 Hz cue tone to be recorded for the
duration the switch is closed.

5 Remote 1 kHz CUE DEFEAT Switch-
A switch closure to ground will inhibit
recording a 1 kHz cue tone when recording
begins.

7 Remote Record Set Switch-
A switch closure to ground arms the
recorder, and readies the machine for
beginning of the recording sequences.

8 ...Remote Cue Erase Switch—
A switch closure to ground erases cue
tone and logging information previously
recorded on the cue track for the
duration the switch is closed. Active
only in the playback mode after the first
1.5 seconds of tape has played.

9.... Remote Tertiary (8 kHz) CUE Record Switch-
A switch closure to ground will cause an
8 kHz cue tone to be recorded for the
duration the switch is closed.

10 ....Remote 1 kHz CUE Record Switch-
A switch closure to ground will cause a 1
kHz cue tone to be recorded. The length
of the 1 kHz cue tone is automatically
controlled, and will be recorded once,
each time this switch is pressed.

11..... Cue Preamplifier Output-
Cue preamplifier output available at Pin
#11. For monitoring, connect ground lead
(shield) to Pin #45, audio ground.
Nominal voltage is .5V RMS.

14.... . Remote ELSA Swi tch-
A switch closure to ground duplicates the
function of the front panel ELSA button.

15 +30 Volts, Unregulated
16....... ...... Swi tch Common-

Ground return point for all remote
swi tches.

17 Switch Common-
Ground return point for all remote
swi tches.

21 External Fade Control-
This is a DC control point for varying
playback output level. To use, connect a
25K Ohm potentiometer from +15 Volts to
ground, and connect the wiper of the
potentiometer to pin #21. When the wiper
potential is +15 VDC, audio is ON. When
the wiper potential is 0 VDC, audio is
OFF. CAUTION: When the potentiometer is
in the OFF position, the internal audio
ON circuit is disabled. Both channels on
a STEREO machine are controlled
simultaneously by one potentiometer.

: . . .+30 Volts, Unregulated
23 +30 Volts, Unregulated
24 +30 Volts, Unregulated
25 +30 Volts, Unregulated
26 Remote Cue Bias Switch-

A switch closure to ground will turn on
cue record bias for the duration the
switch is closed.

27 Test Oscillator Output-
All internal test tone frequencies,
unbalanced output. Level is nominally 2.5
VAC RMS into a 600 Ohm load.

28 ...Auxiliary Start Pulse-
Momentary (100 msec) pulse to ground upon
start of cartridge, open collector. May
be used to start an external clock or
timer. Maximum open circuit voltage: 25
VDC © 250 mA.

29 Remote STOP Switch-
A switch closure to ground STOPS the
machine.

30 Remote START Switch-
A switch closure to ground STARTS the
machi ne.

31 Remote CUE Switch-
A switch closure to ground enables the
CUEing functions.

32. Remote CUE Lamp
33 Remote READY Lamp
34 Remote RUN Lamp
35 Remote Record Lamp
37 8 kHz Relay or Open Collector—

Switches to ground upon sensing of
Tertiary cue. 200 mA switching current
(sinking); maximum open circuit voltage:
25 VDC.

38 8 kHz Relay-
Contact ratings: 1A © 28V DC, 0.5A ©
120V (resistive). NOT TO BE USED WITH
INDUCTIVE LOADS!

39  150 Hz Relay-
Same as Pin #38.

40  150 Hz Relay or Open Collector-
Switches to ground upon sensing of
Secondary cue. 200 mA switching current
(sinking); maximum open circuit voltage:
25 VDC.

44 CUE Detector Square Wave Output-
Square wave output of the cue
preamplifier. Voltage swing is +/- 15
Volts, peak-to-peak; load impedance
should be greater than or equal to 5K
Ohms.

45 .Analog Ground-
Ground point for all unbalanced audio
1i nes.

• 46 Motor Tachometer Square Wave Output (TTL)-
TTL output for external counting of motor
speed. +5 Volts logic "high", and 0 Volts
logic "low"; 50% duty cycle square wave.

47 External Frequency Reference Input For
Motor Speed Control (TTL)~

TTL input for external motor speed
control. Maximum input voltage : +5 Volts
logic “high", and 0 Volts logic "low";
507. duty cycle square wave.

48 Digital Ground-
Ground point
outputs.

for al 1 TTL inputs and
49...... .......Digital Ground-

50......
Ground point
outputs.

...... Digital Ground-
for al 1 TTL i nputs and

Ground point
outputs.

for all TTL i nputs and

Fig. 2-5
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GROUNDING k SHIELDING CONSIDERATIONS

Proper grounding and shielding techniques are important
in insuring safe and noise-free operation. Fig. 2-6
illustrates a common installation technique for the
prevention of audio (hum) ground loops. Notice that all
third-lug connections must be made through this studio's
AC power distribution system. This technique allows the
mixer ground bus to become the central grounding point
for all equipment in the studio.

Fig. 2-6

CAUTION: The third (ground) lug should not be removed
due to the increased potential for a shock hazard.

AC Leakage Test AC leakage currents in the system, between chassis
components of properly connected and operating
equipment, will be minimized. In any new equipment
installation, AC leakage currents must be measured.
Leakage of more than 200 aicroaaps indicates a
potentially hazardous condition that aust not be left
unreaedied!

Use an AC voltmeter of 5000 Ohms per volt, or greater,
and build a parallel circuit consisting of a 1500 Ohm,
10 Watt resistor and a .15 mfd capacitor, connected as
shown in Figure 2-7.
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*R = 1500 OHM, 10 WATT
C = .15 MFD

IMPORTANT

COURTESY OF E.I.A. CONSUMER ELECTRONICS
SYSTEMS TECHNICIAN SAFETY GUIDELINES c;  n
(7-84) rig.4;

Measure the voltage between a known good earth ground
and an exposed metallic part on the chassis of the
equipment under test. Voltage measured must not exceed
• 3V RMS, (corresponding to 0.2 ma AC). ANY value
exceeding this limit must be considered a potential
shock hazard and should be remedied immediately.

The studio construction technique shown in Fig. 2-6 is
sometimes called "Spoke", or "Hub and Spoke"
construction. In this technique, the. mixer is always
considered to be the electrical "Hub" of the studio,
with all other equipment connected to the mixer in a
"Spoke" fashion. All grounding is referenced to the
mixer (Console) as is power distribution. Correct and
incorrect grounding techniques are illustrated in Fig.
2-8.

CORRECT GROUNDING TECHNIQUE, SHOWING
CONSOLE/MIXER AS THE CENTRAL GROUND
POINT

EQUIPMENT

EQUIPMENT

INCORRECT GROUNDING TECHNIQUES, SHOWING
MIXED SCHEMES, INCLUDING LOOPING AND
UNSUBSTANTIATED GROUNDS. SHOCK HAZARD .
AND GROUND LOOP POTENTIAL IS HIGH.

Fig. 2-8
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Leakage current measurements between machine A and the
mixer will usually reveal a serious ground fault because
of the long route back to the mixer. The ACTUAL route is
A to B to C to D, then back to the mixer before true
ground is achieved.

Similarly, leakage current between machines E and H is
significant due to its equally lengthy route.

JUMPERS & STRAPS
(Special Functions)

Function 99B machines are factory configured for industry
Modification standard operation. All standard configuration machines

also have the ability to be reconfigured via jumper and
strap changes for special operation to meet the needs of
your particular installation.

Reproducer Options:

1. PLAYBACK LOGIC CONTROL OPTIONS:
Programming options for playback logic control are
selected by inserting or removing .special DIP jumpers
located in a 16-F'in DIP socket on the Playback Logic
PCB. Placing the jumpers in the positions indicated (top
to bottom) will enable the following options:

2-1 1



Table 2-6

Nate: Positions 1, 2 & 3 are for storage of
jumpers only and have no effect on operation.

Ready Lamp Flash Disable:

-Position #4; Jumper socket, pins 4 & 13.
-Disables the flashing READY indication after

a cartridge has played.

Note: DO NOT USE position #7,. cartridge replay:.
inhibit, if position #4 has been selected.

Audio Unmuted During Recue:

-Position tt5; Jumper socket pins 3 & 12.
-Disables audio mute feature during high-speed
recue.

Automatic High-Speed Recue On Secondary (150
Hz) Cue Detect:

-Position tt6; Jumper socket pins 6 & 11.
-Initiates high-speed recue upon sensing of
Secondary (ISO Hz) cue tone. (Factory
Standard)

Cartridge Replay Inhibit:

-Position tt7; Jumper socket pins 7 8< 10.
-Cartridge is prevented from replaying after
first play. Played cartridge must be
removed and reinserted before replaying. The
READY lamp will flash after a cartridge has
played.

Automatic High-Speed Recue On Tertiary (8 kHz)
Cue Detect:

-Position #8; Jumper socket pins 8 & 9.
-Initiates high-speed recue upon sensing of
Tertiary (8 kHz) cue tone.

2. REPRODUCER OUTPUT LEVEL: These jumpers are provided
to maintain optimum signal-to-noise ratio. Two DIP
jumper sockets are located in the upper Left & Right
corners of the Reproduce Amplifier PCB. Refer to Figure
2-10 and Table 2-7 for exact location and range. Factory
standard units are set at position "B", -10 dBm to +7
dBm range.
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Reproduce & Cue Amplifier PCB
Fig. 2-10

Table 2-7
Reproduce Output Jumper Ranges

A. -IB dBm to -1 dBm
B. -10 dBm to +7 dBm
C. -5 dBm to +12 dBm
D. +1 dBm to + 18 dBm

3. REPRODUCER OUTPUT IMPEDANCE:
As supplied from the factory, reproducer output
impedance is configured to operate into 600 ohm loads.
Reconfiguration for 150 ohm loads is available by
changing jumper wires located between the output
transformers on the Reproducer Motherboard. Refer to
Figure 2-11 and Table 2-8 for exact location and jumper
changes necessary.

Reproduce Motherboard
Fig. 2-1 1

2-13



Table 2-8

Rated Load IdlBSdance Qutp.ut Jumgers Used 

600 ohms 2 & 3, 6 & 7
150 ohms. .......... 1 & 2, 3 & 4, 5 ?< 6, 7 & 8

ELSA Function
Programming

4. "ELSA" FUNCTIONS:
Certain portions of the ELSA cycle may be disabled by
removing individual DIP programming jumpers, located on
the ELSA PCB. These jumpers allow selective "enabling"
of ERASE, LOCATE SPLICE, and AZIMUTH functions. Removing
DIP jumpers to "storage" locations on the programming
socket will disable individual ELSA functions. Figure 2-
12 illustrates all ELSA functions enabled by jumpers,
and the storage locations empty.

ELSA Control PCB
Fig. 2-12
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Optional Relay
Installation

5. CUE DETECTOR OUTPUT CONFIGURATION:
As supplied from the factory, open collector operation
of the secondary and tertiary cue tone detectors is
standard. Relays may be added by installing K601 & K602
on the Reproduce Logic PCS. These relays should be 24V
SPDT, and are available from ITC under Part Number
480-0007-000. To install relays, move the factory pro­
vided jumper to socket pins 7 & 8, located on the bottom
of the socket. This is a storage position. Install the
relays with the "coil end" plugged into KO01/K602 socket
pins 2 & 13. Refer to Figure 2-13 for exact location of
the relay sockets and pins.

6. SERVO MOTOR SPEED:
Standard servo motor speed is 7 1/2 IPS unless ordered
otherwise. Units may be changed to operate at 3 3/4 IPS
or 15 IPS by making jumper and resistor/capacitor
changes on the Motor Control PC8. Refer to Figure 2-14
and Table 2-9 for exact location of components and the
necessary changes.
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External Motor
Speed Control

SPEED SELECT TABLE

Table 2-9

SPECO
STRAP RESISTOR CAPACITOR

W3OI (A) W3O2 TO) R315 R327 C31 I
7 5 IPS our OUT O 0 22 03V

3 7 5 IPS IN OUT 33 03V
15 0 IPS out IM 100 0 22 03V

EXTERNAL IN IN — ___ zz_

FREQUENCY TABLE (Hz)

Table 2-10

MOOC SPEED SELECT
3 7 5 IPS 7 5 IPS 1 5 0 IPS

NORMAL 302 74 725 40 1450 07
3X 1000 22 2 T70 40 1450 07
ERASE 1 30 03 130 03 130 03

Servo Motor Control PCB
Fig. 2-14

For external control of motor speed, install W301 & W302
per Table 2-9. The servo system requires a 507. duty
cycle TTL applied to JI- pin 47. This signal should be
+5 Volts "high", 0 Volts "low", with respect to the 99B
digital ground, Jl-pin 48, 49 or 50.

Application of external frequencies to Jl-pin 47 will
cause the servo system to be clocked (referenced) to the
external frequency source, and motor speed (linear tape
speed) will vary accordingly. Refer to Table 2-10 for
examples of typical reference frequencies and their
associated tape speeds.

Recorder Changes:

1. RECORDER INPUT IMPEDANCE:
99B recorders are shipped from the factory with 20K ohms
bridging input standard. The input may be terminated
with either 150 or 600 ohms by making jumper changes on
the Record Mother PCB. Refer to Figure 2-14 for exact 
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location. Additionally, the input may be made true-
balanced by adding the "A-B" jumper/s as shown in Figure
2-15.

2. RECORDER INPUT LEVEL:
Four (4) nominal input level ranges are available to
insure optimim si goal-to-noise performance and allow
greater flexibility with the front panel level controls.
Nominal input ranges of -20, -10 , 0 (factory standard
setting), and +10 dBm are selectable via straps located
on the Recorder Motherboard. Refer to Figure 2-15 for
exact location. Select the input level range suitable
for your specific application, dependant on the typical
input level that the recorder will experience.

CONTROLS It INDICATORS

Front Panel - Reproducers:

Fig. 2-16
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1. STOP switch (READY - yellow lens): Active when a car­
tridge is properly loaded. Will override all other
machine functions regardless of mode.

2. READY lamp (Stop switch): Illuminated when a car­
tridge has been properly loaded. Flashes slowly after
the 1 kHz Primary cue tone is detected and the cart has
recued. READY lamp flash may be disabled by removing a
jumper on the Reproduce Logic PCB, as noted in the Jum­
pers & Straps section, Reproducer Option #1.

3. START switch (RUN - green lens): Active when the unit
is in the READY mode, (yellow lamp on), or in CUE mode.
Pressing the START switch causes the machine to play a
cartridge that has been properly loaded, or to initiate
the recording process when the unit is in the RECORD SET
mode, (red & yellow lamps on).

4. RUN lamp (Start switch): Illuminated during the RUN
mode.

5. Cue switch (CUE - blue lens): Used for initiating
high-speed cue from STOP, START, or RECORD modes (Can­
cels RECORD SET). Audio is usually muted during high­
speed recue. Pressing CUE while in high-speed mode
causes audio to turn ON for the duration the switch is
held. This switch is also used in conjunction with the
ELSA switch for additional operations. See #8, "ELSA
Switch".

6. Cue lamp: Illuminated during various CUE or cueing
functions, and during portions of the ELSA cycles.

7. Power Indicator: Red LED located between the START &
STOP switches. This lamp indicates operation of the
regulated +15V power supply, and is illuminated at all
times when power is applied to the unit.

8. ELSA Switch:
"ELSA" is an acronym for ITC’s patented cartridge prepa­
ration system, and stands for:

E
L
S
A

Erase,
Locate
Splice, and
Azimuth

The ELSA functions, when allowed to completely cycle,
will fully prepare an audio cartridge for RECORDING new
program material. The normal ELSA sequence of events
includes erasing the cartridge, phase alignment (azi­
muth) of the recording head, and splice finding. The
ELSA cycle is entered by pressing the ELSA switch (clear
red lens) and holding it while momentarily pressing the
CUE (blue) switch. Simultaneous illumination of the
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START & CUE lamps indicates that the machine has
accepted your command, and the ELSA sequence immediately
begins.

Subsequent pressing of the ELSA switch will "program" a
stop command, terminating the ELSA cycle at the end of
the "current" sequence. This is indicated by illumina­
tion of all three major front panel lamps.

-Operator initiates ELSA sequence.

1. 'Brief Erase":
The machine goes into a brief erase cycle to par­
tially erase the cart. This "partial" erasure is
sufficient to remove most program material so that
subsequent sequences may occur. This cycle is
short, lasting only a few seconds.

2. "Automatic Azimuth":
During this sequence, the machine will automati­
cally generate test tones and record them onto the
cartridge. The tones are 1 kHz, 8 kHz, and 14.5
kHz. The reproduce head is used to "read" these
tones as they are recorded, and an electronic phase
comparison of the audio is done. (MONO ELSA units
compare audio between the audio and cue tracks.)
The output of the phase detector circuit runs a
small motor which is attached to the record head
azimuth arm, adjusting record head azimuth (phase).

3. "Deep Erase":
This ELSA sequence is a prolonged erase cycle, with
a very slow decay of the erase coil flux field. The
"Deep Erase" sequence assures that all previous
program material and the ELSA azimuth tones are
well erased, and that the tape is left in a very
quiet condition.

4. "Splice Locate":
During this sequence, the machine goes into high­
speed mode, (approximately 22.5 IPS), and runs to
the splice. The splice finder mechanism works on
the principle of sensing a change in tape thick­
ness, usually cause by extra thickness at the tape
joint. When the splice is sensed, the machine
automatically stops, and the cart is now ready to
be recorded.
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IMPORTANT
AZIMUTH NOTE: The accuracy of the automatic azimuth sec­
tion can only be as good as the cartridge! The machines
final azimuth setting is made by "reading" cartridge
phase. A cartridge with an unusual amount of phase jit­
ter can cause the ELSA system to establish the final
azimuth setting on the MEAN of the phase jitter compo­
nents of the cartridge. This final azimuth setting may
be "correct" for that particular cartridge, but could be
somewhat off of 0 degree phase error due to the large
jitter components. The ELSA system can NOT make a "bad
cart" good.

WARNING

When initiating ELSA sequences, you may disable the
automatic azimuth cycle by holding the ELSA & Cue
switches until the Cue lamp flashes ONCE. Also, holding
both switches down until the Cue lamp flashes TWICE will
disable the automatic azimuth and erase cycles (Locate
Splice only).

Finally, during any ELSA cycle, depressing only the ELSA
switch again will set up an automatic "STOP" at the end
of that particular cycle.

IMPORTANT WARNING: The eraser circuits of the 998
machine were NOT designed to be used in a rapid or
repeated manner, as that used with bulk erasers. The
erase coil may overheat and be damaged if used any more
frequently than one FULL ELSA cycle at a ti'me.
(Approx. 5 minutes.) The ELSA circuits are protected by
a thermal shutdown feature, which prevents further
cycles until the coil cools adequately. The ELSA switoh
will illuminate for the duration of any overtemp situa­
tion. Use a different form of erasure if erasing a large
number of carts in rapid succesion!

Front Panel- Recorder

Fig. 2-17
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1. RECORD SET switch (REC- red lens): Enabled only when
a cartridge is properly loaded, (yellow lamp on). When
pressed, the RECORDING AMPLIFIER is armed, and ready to
begin recording when the START switch is pressed.

2. RECORD SET (REC) lamp: Illuminated when the machine
is in the RECORD SET mode or actually in the process of
recording.

3. 1 kHz Cue Record (REC): This switch, located behind
the front panel access door, is active in either the
playback or recording modes. The operator may record a 1
kHz cue tone at any time, (as in the case of editing),
by momentarily depressing the 1 kHz REC switch. The
length of the tone is automatically controlled by the
microprocessor. The internal 1 kHz cue tone detector is
disabled during the time the 1 kHz REC button is
depressed.

DEC/1NC
SWITCHES

Fig. 2-18

4. 1 kHz Cue DEFEAT: When the machine is placed into a
normal RECORD SET mode and then the START button is
pushed. a 1 kHz (Primary) cue tone is automatically-
recorded. This is internally controlled by the recorder.

The I kHz Cue DEFEAT switch, located behind the front
panel access door, is active only when the unit is in
RECORD SET mode, (READY-yel1ow and REC-red lamps on).
Pressing this switch will DEFEAT the automatic 1 kHz cue
record function. When pressed, an LED directly above the
1 kHz Cue DEFEAT switch will come on, indicating to the
operator that the 1 kHz cue tone will NOT record
automatically when the cartridge is started. If
recording on more than one cartridge, the 1 kHz Cue
DEFEAT switch must be activated for each cartridge.

5. Secondary (150 Hz) Cue record switch (SEC - blue
lens): This switch is active in either the playback or
recording modes. When recording, an operator may press
the SEC button and record a 150 Hz Secondary cue tone
for the duration the switch is held. Detection of a 150
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Internal Oscillator
Increment/Decrement

Internal Oscillator
Reset

Hz Secondary tone is signalled on the playback side by
illumination of a Green LED beneath the START switch.

6. Tertiary (B kHz) Cue record switch (TER - white
lens): This switch is active in either the playback or
recording modes. When recording, an operator may press
the TER button and record an 8 kHz Tertiary cue tone for
the duration the switch is held. Detection of an 8 kHz
Tertiary cue tone is signalled on the playback side by
illumination of a Yellow LED beneath the START switch.

7. Cue Erase Switch: This switch (White) is located
behind the front panel access door on the record unit.
It will erase cue track data during playback, for as
long as the switch is depressed. The cue erase switch is
active ONLY after the first 1.5 seconds of playback,
thereby preventing accidental erasure of the 1 kHz
Primary cue tone. If desired, the 1 kHz Primary cue tone
may be erased when the tone appears at the end of
cartridge playback.

8. Test Oscillator Function Select, (Decrement/DECR 8t
Increment/INCR): These switches (Green) are located
behind the front panel access door on the record unit,
and are used to control the internal test tone
generator. They are active in the RECORD mode only.

Additionally, a small seven-segment LED, located at the
right end of the switch bank, displays oscillator
function numbers. These functions are briefly described
on -a small label attached to the inside of the access
door.

To use the test tone oscillator, place the machine in
the RECORD SET mode (Red Ss Yellow lamps illuminated).
Press and hold either the decrement/DECR (7 to 1) or
increment/INCR (1 to 7) switch, and release the switch
at the oscillator function desired. Refer to Table 2-11
for oscillator functions/numbers. Press the START button
to begin recording.

Note: When the RECORD SET mode is entered, a numeral
displayed in the seven-segment readout indicates that
the test tone generator is active. (Rear panel program
inputs are DISABLED.) A blank readout indicates that the
rear panel program inputs are ENABLED and capable of
receiving external input. If the unit is STARTED with
the test oscillator selected, the 1 kHz cue tone IS NOT
recorded. Over-recording may result. After using the
internal test tone generator, reset the unit to standard
recording mode by moving the seven-segment readout up or
down till it goes blank, or by pressing the STOP button
and reentering the RECORD SET mode.
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Internal Oscillator
Level Setting

Table 2-11
Test Tone Generator Functions

1. 1 kHz at 0 Mil reference level.

2. 1 kHz at --10 dB reference level.

3. 10 kHz at --10 dB reference level.
(Functions 2 & 3 may be used for bias
calibration, rough azimuth, and
equalization maintenance.)

4. 14.5 kHz at --10 dB reference level.
(For fine azimuth adjustment.)

5. Slow Frequency Setup: Includes nominal
frequencies of 50 Hz, 63 Hz, 125 Hz, 250
Hz , 500 Hz , 1 kHz , 2 kHz , 4 kHz , 8 kHz ,
10 kHz, 12.5 kHz, 14.5 kHz, and ends with
a continuous 3150 Hz tone for use in
measuring Wow ?•< Flutter. All other tones
are 8 seconds duration each.

HOLD: Indefinitely holds any of the
frequencies used in functions 5 & 7.

7. Fast Frequency Setup: Same as function #5,
except that the tones are of 4 seconds
duration each.

Note: During either function #5 or #7, pressing the
record (REC) switch will automatically reset the
frequency to the beginning step — 50Hz.

The reference level of the test tone generator is
internally adjustable, as well as variable through use
of the front panel level controls. Factory setting of
the 1 kHz - 0 VU reference tone is matched to an
equivalent 0 dBm input signal. It is recommended that
the internal level adjustment be made to match the bus
reference level used in your particular application. In
this manner, the front panel level controls can be
easily recalibrated using the internal test tone
generator, thus eliminating the need to "patch-in" an
external test tone oscillator. Please refer to the
Adjustments & Alignment section of this manual for the
necessary information to complete this procedure.

9. Peak Indicators: These are small LEDs (Red), located
in the lower right hand corner of each front panel
level meter. They are used to indicate “peaks" which the
meters cannot follow due to ballistics, and may be used
to indicate tape saturation. Peak indicator circuitry
monitors audio information as it is fed into the 
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recording head, thereby "seeing" the contouring effects
of the amplifier and giving a relatively true indication
of tape saturation. Peak indicators may be set to almost
any desired trip point depending on the type of tape you
are using. Refer to the Adjustments & Alignment section
for the adjustment procedure.

10. Meter Monitoring: Switches for control of meter
monitoring are located behind the front panel access
door on the record unit. Each function is called out by
a nameplate on the inside of the door. Functions are as
fol 1ows:

Fig. 2-19

Table 2-12
Meter Switch Functions

A. Normal Record: Monitors record input
levels. Automatically switches to Program
Playback when machine is not recording.

15. Program Playback

C. Program Bias

D. Cue Bias

E. Cue Pl =iyback
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o Section III Adjustments & Alignment

Your 99B cartridge machine is designed and built for
reliable, long-term operation. As with any
electromechanical device, various factors such as
severity of use, ambient temperature, vibration and
normal wear contribute to diminished performance.

With proper attention paid to operating conditions, and
a little routine maintenance, your machine will provide
many years of trouble-free service.

The following sections describe adjustment and alignment
procedures needed to assure optimum operation of
mechanical and electrical assemblies. Please read
through these sections carefully and familiarize
yourself with the workings of the machine.

These procedures are designed to be performed using ITC
gauges and fixtures. Use of gauges and fixtures other
than those specified may lead to incorrect alignment or
less than optimum performance.

Adjustments may be performed individually as needed, or
as part of a regular service schedule.

Due to the interrelationship of these procedures, a
complete check of all assemblies requires that you
follow, in order, the sequence of adjustments in this
section. Failure to follow this sequence could result in
misalignment and less than optimum performance.

NOTE This equipment makes use of semiconductor devices, some
of which are sensitive to static electricity discharges.
Caution is urged when handling printed circuit boards or
integrated circuits. Also, no cables, sockets, printed
circuit boards, or components should be removed or
connected when power is applied to the machine. This
will eliminate personal shock hazards, and will protect
the equipment from potential damage due to transients,
spikes, overloads, or static discharges.

Review the following checklist to make sure that you
have the correct tools and materials to do the job.
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Table 3-1
ADJUSTMENT TOOL CHECKLIST

1. Gauges: A. Capstan Shaft Locator Gauge
ITC #830-0051-011 *

B. Pressure Roller Pressure Gauge
ITC #830-0032-021 *

C. Tape Guide Height Gauge
ITC #830-0041-022 *

D. Zenith Gauge
ITC #830-0026-022 *

2. Tools: A. 5/64" Long-arm Hex Wrench
B. 1/8" Hex Wrench or Driver
C. 1/4" Open-end or Box Wrench
D. Phillips-head Screwdrivers:

1. #0 b i t
2. #1 bit

E. Small Flat-blade Screwdriver
F. Needle-nose Pliers
G. Razor Knife, Scribe or Sharp Awl
H. Rulei----- accurate to 1/32".

3. Test Tapes:
A. NAB Standard Azimuth and Spot

Frequency Aligment Tape. (MONO
or STEREO, dependent on unit type)

B. 3.5 Minute Blank Cartridge-Known To
Have Good Operating Characteristics.
(Use the same type as in normal
daily cart library. Needed for
Recorder units only.)

4. Test Equipment:
A. Oscilloscope
B. Audio Osci1lator-(Capable of

producing 0 dBm into a 600 Ohm
termination.)

C. 600 Ohm Termination
D. RMS Voltmeter-(Capable of reading

dBm. )

NOTE: Items with an asterisk next to them are available
from ITC. fill other items are user provided unless
otherwise noted.
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NOTE: Many of the following procedures require the
termination of the audio output terminals with 600 Ohms.
A simple 600 Ohm terminating resistor may be made by
paralleling two 1200 Ohm, 1/2 watt, 57. resistors.

TOP COVER REMOVAL:
The top cover is held in place by a black nylon latching
fastener which snaps into the rear panel (Figure 3-1).
To remove the cover, pull back on the fastener and slide
the cover out and off of the unit.

•LATCHED'
POSITION
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o

Fig. 3-2 99B Reproducer Top View
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RECORDER
INTERCONNECT

Fig. 3-3 99B Reproducer Bottom View

REMOTE
CONTROL
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P5 RECORD
HEAD CABLE
INTERCONNECT

P6 CONTROL
INTERCONNECTION TO

REPRODUCER

Fig. 3-4 99B Recorder Top View
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Fig. 3-5 99B Recorder Bottom View
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Motor Shaft CAUTION: These adjustments require contact with the
Damage capstan shaft, which can be easily damaged. DO NOT FORCE

gauges into position or allow the capstan shaft to
become bound by a gauge. To do so will risk both shaft
finish and straightness of the shaft.

1. Motor (Capstan Shaft) Location: 

(Required when a motor is removed or replaced)

The purpose of this adjustment is to insure that the
pressure roller shaft and the motor shaft remain
absolutely parallel to each other during operation.
Shaft parallelism is a critical requirement. Its
establishment insures that no tape skewing occurs.

With power OFF, loosen (do not remove) the two motor
mounting screws (Figure 3-6). Remove the pressure roller
by gently unfastening the "E" clip, nylon washer,
pressure roller and metal washer. (Figure 3-7)

Simultaneously place the capstan shaft locator gauge
over the pressure roller shaft and capstan shaft as
illustrated in Figure 3-6. The scribed lines on top of
the gauge should line up with the centerline of each
shaft, and the gauge should be parallel to the deck
open i ng.

3-6

Fig. 3-7

*E’ Ring

Nylon Washer

Pressure Roller

Metal Washer
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With the capstan shaft locator gauge in place, take the
pressure roller pressure gauge and insert Dimension "A"
between the two shafts as shown in Figure 3-8 The
pressure roller pressure gauge is used as a Go/No-Go
type fixture or "feeler" gauge. For this adjustment,
Dimension "A" should slip between the two shafts while
Dimension "B" (No-Go) should not. If Dimension "B“ does
slip through, slowly adjust the loosened motor until
only Dimension "A" can slip between the two shafts.

LOCATOR GAUGE (830-0051-011)

As noted in the first paragraph, the pressure roller
shaft (and the locator gauge) must remain parallel to
the capstan shaft. To insure parallelism, the capstan
shaft and pressure roller shaft must remain directly in
line with each other. (Gee Figure 3-9). Also, as
illustrated, the centerline of each shaft must be an
equal distance from the right-hand side panel, setting
up 90 degree angles at each corner. The scribed lines on
top of the capstan shaft locator gauge will assist in

Proper Orientation of Capstan Shaft & Pressure Roller
Shaft To Each Other & to the Right-Hand Side Panel
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Once the gauges and both shafts are correctly
positioned, carefully tighten the motor mounting screws,
making sure that neither the shafts nor the gauges
change position. After tightening the screws, remove the
gauge and reinstall the pressure roller by reversing the
order of removal.

2. Pressure Roller Pressure Adjustment:

(NOTE: Required after parts replacement, but should be
performed as routine maintenance.)

99B units utilize a bottoming-plunger type solenoid.
This design requires that the solenoid plunger bottom
against the stop seat and remain there during the entire
tape driving operation. Accurate and repeatable
adjustment of the pressure roller mechanism is assured
because of its definite location against a rigid, fixed
mechanical member. Refer to Figure 3-10 for an
illustration of a properly bottomed plunger. Accurate
and repeatable pressure roller pressure insures that
machine-induced tape skew is eliminated, and insures
good splice finder operation as well.

Fig. 3-10

The Pressure Roller Pressure gauge is used in the same
manner as that of a "feeler" gauge or a Go/No-Go type
fixture. Refer to Figure 3-11 for gauge dimensions.
Step "A" indicates OPTIMUM pressure roller pressure.
Step "B“ indicates LOW pressure roller pressure. Step
"C" is simply a handle and has no measurement function.
You may hold the gauge at any point on Step “C“.

Fig

ROLLER
GAUGE
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Jumper the unused terminal of the cartridge sensing
switch (Figure 3-12) to chassis ground, so that the
solenoid may be energized by the START switch without
inserting a cartridge. With power ON, press the START
switch to engage the solenoid. Make sure that the
solenoid plunger has bottomed and stays bottomed
throughout this procedure.

Fig. 3-1 2

Insert Step "A" of the gauge between the capstan shaft
and the pressure roller shaft, as shown in Figure 3-12,
stopping at Step "B".
Step "A" should slip between the shafts without being
farced. If not, loosen (do not remove) the clevis screw
locknut, (Figure 3-12), and rotate the solenoid plunger
CLOCKWISE until Step "A" slips through. Conversely, Step
"B" should not slip between the shafts. If it does,
rotate the solenoid plunger COUNTERCLOCKWISE until Step
"B" cannot' slip through. Once pressure roller pressure
has been adjusted, tighten the clevis screw lock nut,
taking care not to disturb any of your previous
adjustments. Remove the gauge.

3. Pressure Roller Shaft/Cross Shaft Clamp
Adjustment:

Note: This adjustment is made at the factory and
normally is not repaired again, unless a parts
replacement (solenoid, chain, spring, clevis screw, or
cross-shaft clamp) is made in the solenoid linkage
assembly. If no parts replacement has been made, skip
ahead to the next adjustment.

Refer to Figure 3-13 and note the position of the roll
pin in the cross-shaft clamp. Check to make sure that
your machine is set up the same way, with the roll pin
inserted between the 9th & 10th chain connector pins,
counting back from the retaining spring.
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SPRING

CLEVIS
CHAIN CONNECTOR PINS

ROLL PIN IN CROSS'
SHAFT CLAMP

CLAMP-CROSS SHAFT

Fig. 3-13

ITEM PART NUMBER DESCRIPTION

I 370-I00I-000 NUT, I0-32 X 3/9 HEX
2 264-000I-00I CLEVIS SCREW
3 30I-0036-000 SPRING HEAD LOADING
4 277-000I -Oil CHAIN, SPROCKET I7 LINKS
5 282-000I-00I ROLL PIN l/l 6 OIA. X 5/I6 LONG

Loosen the solenoid lock nut, Figure 3-14, and rotate
the solenoid plunger and lock nut until there is a gap
of approximately 9/32" between the lock nut and the
clevis screw, with the lock nut being finger tight
against the solenoid plunger.

SOLENOID

PLUNGER

LOCK-NUT

THIS DIMENSION T0BE(7.|4l

CROSS SHAFT CLAMP SCREWS

CROSS SHAFT CLAMP

Fig. 3-14
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Remove the Motor Control PCB (marked SERVO) from the
unit. Jumper the unused terminal of the cartridge
sensing switch, (Figure 3-14), to chassis ground so
that the solenoid may be energized without inserting a
cartridge. Both hands must be free for making the rest
of this adjustment.

Loosen the screws in the cross-shaft clamp, Figure 3-14.
Adjust the screws so that the clamp is snug on the shaft
but can be moved with a little pressure.

Using a #56 drill or eguivalent “feeler11 gauge (.047"),
insert it between the pressure roller and the right hand
edge of the deck opening as shown in Figure 3-15. The
drill or gauge should slip between the roller and
opening without being unduly tight or excessively loose.
If not, the pressure roller is mispositioned and must be
moved to the right or left until it contacts the drill
or gauge correctly. Failure to locate the pressure
roller properly may cause mechanical interference with
some types of cartridges.

CROSS SHAFT

*50 DRILL
( .047 DIAMETER

Fig. 3-15 CORRECT LOCATION OF
PRESSURE ROLLER IN DECK

Press the Start/RUN switch to energize the solenoid. The
solenoid plunger should bottom against the solenoid
seat. Move the pressure roller up to the capstan shaft
and compress the roller approximately 1/64" against the
shaft. While holding the roller and shaft in this
position, tighten the two cross-shaft screws. Release
the pressure roller and press the Stop/READY switch.
Recheck the location of the pressure roller in the deck
opening. If it has changed positions, realign it using
the drill or "feeler" gauge as before.

Perform the motor (capstan shaft) location, pressure
roller pressure, and cartridge guide alignment
procedures BEFORE returning the unit to service.
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4. Solenoid Air-Daaping Adjustment:

The speed and noise of solenoid operation is determined
by the rate at which air flows through a small hole in
the solenoid seat. Optimum adjustment of the air damp
screw is achieved when a suitable balance between speed
and noise is obtained.

Since speed and noise are directly related, the fastest
operation of the solenoid usually results in the most
noise. Therefore, this adjustment is made to provide a
suitable balance between speed and noise, without
compromising the operation of either.

Adjustment of airflow is accomplished by using a #0 bit
Phillips screwdriver to turn the solenoid air-damp
screw. Figure 3-16. The screw is turned CLOCKWISE for
increased damping and COUNTER-CLOCKWISE for less.

Fig. 3-16
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Tool
Magnetization

CAUTION: Tools used to adjust the solenoid may become
severely magnetized if they are brought into contact
with the energized solenoid. Demagnetize ALL tools,
using a bulk-type eraser, before using the tool on other
machine assemblies.

5. Cartridge Guide Adjustment:

Optimum performance from cartridge machines and your
tape cartridges can only be realized if the cartridge
is positioned accurately and consistantly each time it
is inserted.

Figure 3-17 illustrates key indexing points by which
cartridge location is measured. These markings
correspond to NAB mechanical specifications for
broadcast cartridge systems, and should correspond to
your own system adjustments.

A mechanical reference cartridge may be constructed by
using these measurements as a guide. Scribe index lines
on a cartridge body, using a razor knife, awl or other
sharp instrument, and an accurate measure such as a
machinist's ruler.

Proper cartridge positioning is achieved when the
following criteria are met:

1. The cartridge face is snugly and squarely
located against the head block.

2. The heads are centered in each cartridge head
opening.

3. The pressure roller shaft is centered in the
cart's pressure roller keyway when the solenoid is
engaged.
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Squaring The
Cart Guides

4. The right-hand cartridge guide is snug and
square against the cartridge body right-hand side. See
Figure 3-18.

Be certain that the front edge of the cartridge seats
firmly and squarely against the tape guide screws. If
not, loosen the right hand cartridge guide screws and
remove the left hand guide completely. Reinsert the
marked cartridge against the right hand guide and align
the cartridge per the previously noted criteria.

When all four (4) of the above mentioned criteria are
met, tighten down the right hand cartridge guide
mounting screws, insuring that the cartridge and
cartridge guide do not move or change positions.

Position the left hand cartridge guide parallel to the
right hand guide and check to see that the two springs
are compressed equally and that the cartridge is
reasonably snug but not bound by the guides. Reinstall
the left hand guide mounting screws and tighten them
down carefully.

Remove the cartridge and reinsert it. If the cartridge
does not position correctly, repeat the alignment
procedure.

6. Tape Guide Adjustment:

This procedure provides precise adjustment of the tape
guide “tangs" and establishes a 3-point contact area
between the guides and the tape. The result is a very
closely controlled tape path across the heads. Figure 3-
19.
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TAPE PATH WITH 3 POINT CONTACT OF TAPE GUIDES

Fig. 3-19

fill cartridge machines in your system would benefit
greatly from this setup procedure.

Remove the head shield before beginning guide
adjustment. After the shield is removed, secure the head
block to the deck by reinstalling the right hand head
shield screw and spacer. Make sure that the screw is
tight and the head block does not move. Figure 3-20.

Fig. 3-20

Place the tape guide height gauge flat on the deck, as
shown in Fi gure 3-21.
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REST FLAT
AGAINST DECK

Fig. 3-2 1

Adjust the tape guides in the following manner:

Left (Entry) Guide: Loosen (do not remove) the guide
mounting screws. Insert the gauge straight into the
guide ONLY AS FAR AS THE FACE OF THE HEAD. Move the
guide upward so that the bottom guide tang just touches
the bottom of the gauge. Tighten the mounting screws and
recheck your adjustment with the gauge.

Right (Exit) Guide: Same as the Left tape guide
procedure.

Center Guide: Loosen (do not remove) the center guide
mounting screws. Reposition the gauge as shown in Figure
3-22, with the cut-out areas facing the heads. Adjust
the center guide so that the top guide tang just touches
the gauge, then tighten the mounting screws.

Fig. 3-22
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7. Reproduce Head Height It Zenith Adjustment:

Figure 3-23 shows the location of the heads and
adjustment screws on the head mounting block. Make sure
that you locate the correct screw for each adjustment.

Tool
Magnetization Caution: Demagnetize all gauges and tools BEFORE making

any adjustments. Be especially careful to avoid
scratching the head faces during adjustment.

Loosen (do not remove) the reproduce (PLAY) head Front h
Rear Height setscrew locknuts. Place the Tape Height
gauge on the deck and position it in front of the Play
head as shown in Figure 3-24.

Fig. 3-24

R o u g h -1 n
Head Height

Head Zenith

Alternately adjust, in equal amounts, the Play Front ?<
Rear Height setscrews until the nose of the gauge is
approximately centered between the top of the upper head
pole piece and the bottom of the lower head pole piece.

Position the Zenith gauge, (or any gauge known to be
completely square.), near the face of the head and
alternately adjust the Play Front ?< Rear Height 

3- 1 9



Final Height
Adjustment

CAUTION

setscrews until the face of the head is parallel to the
gauge and perpendicular to the deck surface. Move the
Zenith gauge gently up against the face of the Play
head. Be very careful to avoid any scratching. If the
head is perpendicular to the deck, there will be no gap
visible between the gauge and the head face. If a gap is
visible, slowly adjust, independently and in equal
amounts, the Play Front & Rear Height setscrews until no
gap exists.

Final height adjustment is made by electrically
measuring the machine's audio output level while playing
a standard alignment tape and making fine adjustments to
head height. This procedure insures that the head pole
pieces are aligned with, and centered on the magnetic
tracks of the tape. Adjustments are made to head height
by turning the Front and Rear Height setscrews small but
equal amounts in the same direction. Since adjustments
to the Front or Rear Height setscrews may introduce a
Zenith error, Zenith and fine Height adjustments may
require repeated, alternating adjustment until no
further improvements in either may be made.

At this point, demagnetize the heads and the head block
assembly to avoid any stray magnetization.

Connect a 600 Dhm termination to the Left (MONO) channel
reproduce output and connect the voltmeter across this
termination. (For STEREO units, add the second
termination to the Right channel reproduce output.)

Insert a standard alignment tape and start the machine
in the RUN mode. While monitoring audio output level on
the voltmeter, adjust the Play Front & Rear Height
setscrews in small but equal amounts for maximum output
as indicated on the meter. Recheck the head Zenith, and
readjust if necessary, before tightening the setscrew
locknuts. Once all measurements and readings are
optimized, carefully tighten the setscrew locknuts. Stop
the cartridge and remove it. This ends the adjustment.

8. Dummy Head Adjustment:

In reproduce only machines, a "dummy" head is installed
in place of the recording head to maintain constant
tension on the tape. This helps minimize wow & flutter
and improves tape guidance. "Dummy" heads that have
developed significant wear patterns should be replaced.

Loosen (do not remove) the "dummy" head Front & Rear
Height setscrew locknuts, (Figure 3-25). Place the Tape
Height gauge on the deck and position it in front of the
"dummy" head as done for the reproduce head in Figure 3-
24.
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1/4 la. LOCK HUT

Adjust the "dummy" head Front Height setscrew until the
nose of the gauge is approximately centered between the
top and bottom of the head. Position the Zenith gauge,
or any gauge known to be completely square, near the
■face of the head and adjust the "dummy" head Rear Height
setscrew until the face of the head is parallel to the
gauge and perpendicular to the deck surface.

Carefully tighten the locknuts and remove the gauge.
This ends the adjustment.

9. Reproduce Head Azimuth Adjustments:

NOTE: The azimuth adjustment screws are considerably
offset from the heads that they adjust. Refer to Figure
3-26 for location of these screws.
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A. Mono Azimuth:

Connect a 600 Ohm termination to the Left (MONO)
reproduce amplifier output terminals. Connect the
voltmeter across this termination.
Insert a standard Mono azimuth alignment tape and start
the machine in the RUN mode.

Loosen (do not remove) the reproduce (Play) head azimuth
setscrew locknut and adjust the setscrew for maximum
output at 12.5 kHz. Hold maximum output and carefully
tighten the locknut. Monitor the voltmeter to insure
that no output level change occurs as the locknut is
tightened.

This ends the procedure. Stop the machine and remove the
cartridge. Leave all equipment connected and proceed to
Step #10, Splice Locator Sensor Adjustment.

B. Stereo Azimuth (Phase):

SPECIAL NOTE FOR STEREO HEAD AZIMUTH

2-track stereo recording/reproducing performance is
subject to several mechanical inaccuracies which
contribute to phase shift in simultaneously monitored
reproducer outputs. In stereo systems these phase shifts
are generally not noticable in the final reproduction.
However, in cases where monophonic "dubbing" or channel
summing is desired, phase shifts cause serious
amplitude variations or dropouts. This is especially
true at higher frequencies. The most common causes of
this problem are: 

1. Lateral displacement of the pole pieces with respect
to each other within the head case.

2. Improper azimuth of the heads with respect to each
other. (Record head to Play head in any reproducer
within a system)

3. Improper tape guidance (skew) either within the
cartridge or through the tape guide systems.

The preferred method of adjusting for STEREO azimuth
(phase) utilizes an oscilloscope for accurate phase
relationship measurement and alignment. This is the
method recommended by ITC for best results.

Attach 600 Ohm terminations to the Left and Right
channel reproduce outputs. Connect the horizontal input
of an oscilloscope to the Right channel output.
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Connect the vertical input of the scope to the Left
(MONO) channel machine output. Adjust the scope's
horizontal ?< vertical gain to provide an in-phase
Lissajous display.

Allow the alignment tape to run to the lowest frequency
section. A scope pattern such as that illustrated by
Figure 3-27A should appear. If a pattern such as Figure
3-27D appears, reverse the polarity of the scope
horizontal input leads.

Fig. 3-27

Allow the alignment tape to run to the 8 kHz section
while monitoring the scope to determine if any phase
shift occurs. If phase shift is observed, loosen (do not
remove) the reproduce (Play) head azimuth setscrew
locknut and adjust the setscrew in the opposite
direction to that in which phase shift occured. Do not
tighten the locknut.

Continue running the tape through the various
frequencies and monitor the scope to insure that minimal
phase errors occur at any frequency. It is normal for
small shift "jitters" to occur at the higher
frequencies. Your final setting will be based on best
AVERAGE results.

At 16 kHz, make a final adjustment to the setscrew for
the best possible reading. Do not tighten the locknut.

Rerun the alignment tape through ALL frequencies several
times to insure that minimal errors occur at any
frequency. If an error exists, repeat the entire
procedure.
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Once the best possible results are consistently
obtained, carefully tighten the locknut while monitoring
the scope to make sure that best overall results in
phase reading are maintained.

This ends the oscilloscope procedure. Remove the
cartridge and disconnect the scope. Leave the
termination resistors intact. Proceed to Step #10.

Substitute Method For STEREO Azimuth

IMPORTANT This procedure is to be used ONLY when an oscilloscope
is not available. Satisfactory results way be obtained
using this method, but not with the accuracy in phase
alignment provided by an oscilloscope.

Attach 600 Ohm terminations to the Left (MONO) and Right
channel outputs. Connect the voltmeter across the Left
channel termination.

Insert the alignment tape, (1 kHz reference "0" level),
and start the machine in the RUN mode. Locate the Left
(MONO) channel level control potentiometer (R425) on the
Reproduce St Cue Amplifier PCS and adjust it for 0 dBm
output. Figure 3-28.

R425 R426

Reproduce & Cue Amplifier PCB
Fig. 3-28

Move the voltmeter leads to the Right channel ouput.
Adjust the Right channel level control potentiometer
(R426) for 0 dBm output. Move the voltmeter leads
back to the Left (MONO) channel ouput. Loosen (do
not remove) the reproduce (Play) head azimuth setscrew
locknut.

Adjust the setscrew for a maximum output reading on the
voltmeter at 12.5 kHz. Using the hex wrench handle as a
guide, note the physical position of the setscrew. (A
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small piece of tape will suffice for marking the
position.) Leave the wrench in place.

Move the voltmeter leads to the Right channel output and
slowly adjust the setscrew to determine which direction
INCREASES output. Continue adjusting the setscrew for
increasing output until a maximum reading is obtained.

Once again, note the position of the setscrew by using
the hex wrench handle as a guide. Mark the position.
Compare this position with that of the Left channel
adjustment and slowly readjust the setscrew to the
midpoint between the two marks. This setting will
provide AVERAGE azimuth for both channels.

This ends the procedure. Remove the cartridge. Leave
all equipment connected.

10. Splice Locator Sensor Adjustment:

Note: This adjustment is required when one or more of
the following parts is replaced: Solenoid, Clevis Screw,
Spring, Pressure Roller, or Capstan Shaft.

Jumper the unused terminal of the deck microswitch to
chassis ground, so that the solenoid may be energized by
the Start/RUN switch without inserting a cartridge.

Press the Start/RUN switch. The solenoid will energize
and the capstan shaft will engage and spin the pressure
roller.

Loosen the the two mounting screws of the splice sensor
coil mounting bracket. Figure 3-29. Set the bracket so
that the distance between the magnet and the screw which
holds the splice locate inductor is no further than 1/3"
and no closer than 1/16".

Fig. 3-29
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Tighten the bracket mounting screws. This ends the
adjustment. For the splice sensitivity adjustment,
continue to the next procedure.

11. Splice Detector Sensitivity:

The splice detector works on the principle of
mechanically sensing an abrupt change in the thickness
of tape. This requires that equipment be mechanically
adjusted properly for pressure roller pressure, motor
(capstan shaft) location, and that the pressure roller
be in good condition and of the correct hardness.

To adjust the splice detector sensitivity, turn
potentiometer R570 (on the ELSA PCS, Figure 3-30) fully
CLOCKWISE. Insert a short length, blank cartridge into
the machine and place the unit into the splice locate
mode. While in the splice locate mode, slowly turn R570
COUNTERCLOCKWISE until the machine stops. Then turn R570
three (3) full turns CLOCKWISE. This DECREASES
sensitivity. Turning R570 COUNTERCLOCKWISE will INCREASE
sensitivity.

R570

ELSA Control PC B
Fig. 3-30

If you are using several varieties of cartridges in your
operation, it is advisable to check that this setup will
work with all types.

Select a short length, mechanically "noisy" cartridge
with a splice typical of carts in your operation. One
may be constructed by using a :40 second cart and
installing a number of splices along its length.

Insert this cartridge into the machine and cycle it
several times through the splice locate function. If the
machine locates the splices properly, cycle several 
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other types of cartridges through splice locate, ft
proper setup will locate the splice each time. If not,
repeat adjustment of R570.

This ends the procedure.

12. Reproduce Aap Output Level Adjustment:

Standard output level is factory set to 0 dBm while
reproducing a 1 kHz reference tone at 250 nWb/m. On the
Reproduce t< Cue Amplifier PCB, potentiometer R425
controls Left (MONO) channel level and R426 controls
Right channel level. Figure 3-31.

Connect a 600 Ohm termination to the Left (MONO) channel
reproduce output. (For STEREO units, add the second 600
Ohm termination to the Right channel output.) Connect
the voltmeter across this termination.

Output Level
Jumpers

Insert a reproduce alignment tape and start the machine
in the RUN mode. Adjust R425 for 0 dBm output at 1 kHz.
If this is a STEREO unit, move the voltmeter leads to
the Right channel and repeat the procedure, using R426.

This ends the procedure. Stop the alignment tape and
remove it. Leave all equipment connected.

Note: Whenever a reproduce output level adjustment is
made, a corresponding adjustment to the Program Play
meter calibration must be made. See the Recorder
Adjustments portion for this adjustment. If an output
level outside of the standard -10 dBm to + 7 dBm is
desired, make the appropriate strap change on the
Reproduce & Cue Amplifier PCB as noted in Section II,
Jumpers & Straps. Also, if a reproduce output level
lower than -10 dBm is required, an external pad should 
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be added in order to maintain optimum signal-to-noise
performance.

13. Reproduce Amp Equalization Adjustment:

Connect a 600 Ohm termination to the Left (MONO)
reproduce output. (For STEREO units, add a second
termination to the Right channel output. Connect a
voltmeter across this termination.

On the Reproduce & Cue Amplifier PCB, potentiometers
R411 & R412 control high frequency equalization at 10
kHz for the Left (MONO) and Right channels respectively.
Figure 3-32. Potentiometers R403 and R404 provide upper
high frequency equalization (at 16 kHz) for compensation
of variations in distributed capacitance within the head
and head cable, as well as gap length. Potentiometers
R431 (Left) and R432 (Right) control low frequency
equali zat i on.

Reproduce & Cue Amplifier PCB
Fig. 3-32
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Equalization HIGH FREQUENCY:

Insert a reproduce alignment tape and start the unit in
the RUN mode.

Note the level reading at 1 kHz as shown by the meter.
At 10 kHz, adjust R411 for the same indicated level. If
STEREO, repeat this procedure for the Right channel
using R412.

Allow the reproduce alignment tape to continue playing.
At 16 kHz, adjust R403 (and R404 if STEREO) for the same
indicated response as that shown for 10 kHz.

LOW FREQUENCY:

While playing a 50 Hz tone, adjust R431 (and R432 if
STEREO) until 50 Hz matches the established reference
level. Due to the fringing effects of some test tapes,
it is best to recheck the adjustment while recording a
50 Hz tone and then make final playback LF adjustments.

This ends the equalization adjustments.

Since reproduce amplifier adjustments are, to a degree
interrelated, the equalizer adjustments will usually
require that a small readjustment be made for the
reproducer output levels. At this point,- repeat the
reproduce amp output level adjustment procedure.

14. Phase Offset Adjustment:

(Applies ONLY to MONOPHONIC units with ELSA)

Note: Prior to making this adjustment, the recording
head must be correctly aligned for Height and Zenith.
Refer to RECORDER ADJUSTMENTS (#1) for this procedure.

Connect a 600 Ohm termination to the reproducer ouput.
Attach the voltmeter across this termination. Set the
internal test tone generator to function 4, 14.5 kHz @
-10 VU.
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Insert a blank cartridge and place the machine into the
RECORD mode. While recording the 14.5 kHz tone, locate
the azimuth motor manual control on the ELSA PCB, Figure
3-33. Manually operate the azimuth motor by shorting
pins 1 and 2 or pins 2 and 3 of the manual control. Run
the motor to produce "peak" (14.5 kHz) output.

P501

ELSA Control PCB
Fig. 3-33

Enable the Cue head by grounding pin 5 of U1208B, and
enable the cue bias by grounding pin 9 of U1209A,
located on the Bias Amplifier PCB. Figure 3-34. This
will allow the cue channel to record 1 kHz
simultaneously with the program channel, using the
internal tone generator.

Blas Amplifier PCB
Fig. 3-34
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Connect an oscilloscope "x" input to pin 7 of U403,
located on the Reproduce Amp PCB, and the oscilloscope
"y" input to pin 1 of U404. These are the auto-azimuth
system buffer amplifiers which sample audio from the
program and cue tracks of the tape. Adjust the
oscilloscope for viewing a Lissajous (phase) pattern.
Reset the internal tone generator to function #1, 1 kHz
@ 0 VU. Locate R426 on the Reproduce Amp PCB. Figure 3-

Monitor the azimuth outputs on the oscilloscope while
recording a 1 kHz tone, and adjust R426 for zero phase
error. The auto azimuth circuitry will seek this zero
phase error setting each time it is run, correctly
azimuthing the record head for maximum level at the
reproduce head.

This ends the adjustment.

15. Servo Motor Duty Cycle:

The servo motor and its' control circuitry are designed
so that no electrical adjustments are necessary.

16. Reproduce Cue Detect Sensitivity:

Cue detection is digitally controlled and will operate
from cue tones recorded in accordance with 1975 NAB
standards for freguency and level tolerance. NO
adjustments are required at any time.

3-3 1



RECORDER ADJUSTMENTS

IMPORTANT

Tool
Magnetization

Adjustments to the recorder section should only be
performed AFTER all reproducer adjustments have been
completed. Failure to complete the reproducer section
first may result in recorder misalignment. Recorder
adjustments may be made individually as needed, or as
part of a regular maintenance schedule.

1. Record Head Height & Zenith Adjustment:

Caution: Demagnetize all gauges and tools BEFORE making
any adjustments. Be especially careful to avoid
scratching the head face during adjustment.

Figure 3-36 shows the location of the heads and
adjustment screws on the head mounting block.

Loosen (do not remove) the record (Rec) Front and Rear
Height setscrew locknuts. Place the Tape Guide Height
gauge on the deck and position it in the record head
tape guide as shown in Figure 3-37.

Fig. 3-37
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Rough-In
Head Height

Head Zenith

Final Height
Adjustment

CAUTION

Alternately adjust, in equal amounts, the record Front &
Rear Height setscrews until the nose of the gauge is
approximately centered between the top of the upper head
pole piece and the bottom of the lower head pole piece.

Position the Zenith gauge, (or any gauge known to be
completely square.), near the face of the head and
alternately adjust the record Front .3: Rear Height
setscrews until the face of the head is parallel to the
gauge and perpendicular to the deck surface. Move the
Zenith gauge gently up against the face of the record
head. Be very careful to avoid any scratching. If the
head is perpendicular to the deck, there will be no gap
visible between the gauge and the head face. If a gap is
visible, slowly adjust, independently and in equal
amounts, the record Front & Rear Height setscrews until
no gap exists.

Final record head height adjustment is made by
electrically measuring the machine’s audio output level
while recording a reference tone and making fine
adjustments to the record head height. This procedure
depends on accurately adjusted PLAY head height, which
was done in an earlier procedure. Adjustments are made
to record head height by turning the Front and Rear
Height setscrews small but equal amounts in the same
direction. Since adjustments to the Front or Rear Height
setscrews may introduce a Zenith error, Zenith and fine
Height adjustments may require repeated, alternating
adjustment until no further improvements in either may
be made.

At this point, demagnetize the heads and the head block
assembly to avoid any stray Magnetization.

Connect a 600 Ohm termination to the Left (MONO) channel
reproduce output and connect the voltmeter across this
termination. Connect a second 600 Ohm termination to the
recorder Line input and connect an audio oscillator
across this termination.

Set the audio oscillator to 1 kHz (Internal generator
function #1), insert a blank 3.5 minute cartridge and
start the machine in the RECORD mode. While monitoring
the audio output level on the voltmeter, adjust the
Record Front ?< Rear Height setscrews in small but equal
amounts for maximum output as indicated on the meter.
Recheck the head Zenith, and readjust if necessary,
before tightening the setscrew locknuts. Once all
measurements and readings are optimized, carefully
tighten the setscrew locknuts. Stop the cartridge and
remove it. This ends the adjustment.
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2. Record Head Azimuth Adjustment:

Note: This adjustment procedure is provided for non-
Auto-Azimuth units ONLY. 99B units equipped with the
ELSA option need no azimuth adjustment other than the
Record Head Limit Switch Adjustment used when the record
head is replaced. If your unit is ELSA equipped, skip to
the next section. Refer to Head Replacement for the
limit switch adjustment.

Changes in azimuth for the record head can result in
apparent errors in all reproducers within a given
system, unless the resultant azimuth is checked against
each reproducer. Any change in azimuth of the record
head should be done ONLY AFTER all adjustments are
carefully checked and the reproduce head is correctly
az i muth aligned.

Attach 600 Ohm terminations to the reproduce Left
(MONO) and Right channel outputs and connect an
oscilloscope across the terminations. Adjust the
oscilloscope for a Lissajous (phase) pattern. Attach
600 Ohm terminations to both recorder inputs and
connect an audio oscillator across the terminations.

Set the oscillator output to 14.5 kHz at -10 dBm. Adjust
the front panel record Level knob to a reading of -10
dB.

Insert a blank 3.5 minute cartridge and start the
machine in the RECORD mode. Loosen (do not remove) the
record head Azimuth setscrew locknut (Figure 3-38) and
adjust the setscrew for a maximum amplitude reading on
the scope display. The scope gains may be adjusted in
equal amounts to increase amplitude of the display if
necessary.
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Set the -frequency of the audio oscillator to 50 Hz.
Slowly increase tone frequency while observing the scope
display to determine if any phase shift occurs. If phase
shift does occur, adjust the setscrew in the opposite
direction to that in which phase shift occured. Do not
tighten the setscrew locknut yet.

As the frequencies continue to increase, each azimuth
adjustment will tend to fine-tune the head assembly for
accurate alignment and best overall results. At 16 kHz
make a final adjustment for the best possible reading.
Do not tighten the setscrew locknut yet.

Repeat the procedure again and observe the scope pattern
at all frequencies to determine if any phase shifting
occurs. Once best overall results are consistently
obtained, carefully tighten the setscrew locknut while
monitoring the scope to insure that no change occurs.

This ends the procedure. Stop the cartridge and remove
it. Leave all test equipment connected.

3. Program Record Bias Adjustment:

This procedure will adjust program recording bias
according to generally accepted standards for commonly
available tape formulations. The object is acceptable
recording performance, (ie; noise, distortion and
frequency response), from many of the tape oxide
formulations in current use. However, due to the wide
variety of tape formulations available, recommended bias
setting may differ from one tape formulation to the
next. For more exact recording bias adjustment, consult
the specifications provided by the tape manufacturer.

Attach a 600 Ohm termination to the reproduce Left
(MONO) channel output and connect the voltmeter across
this termination. Attach a 600 Ohm termination to the
recorder LINE input and connect an audio oscillator
across this termination. Adjust the audio oscillator
output to 10 kHz at -10 dBm as indicated on the front
panel meter. (Internal tone generator function #3, 10
kHz at -10 VO).

Insert a blank 3.5 minute cartridge and start the
machine in the RECORD mode.

Locate R1211 on the Bias Amplifier PCB, Figure 3-39, and
adjust it for a maximum (peak) output reading on the
external voltmeter.
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R 1 2 1 1 R1230

Bias Amplifier PCB
Fig. 3-39

Continue to adjust R1211 cl.gckwi.se until the voltmeter
indicates 2 dB below the peak reading. Repeat this
procedure for the Right channel, using R1230.

This ends the procedure.

4. Cue Record Bias Adjustment:

This procedure adjusts Cue Bias according to generally
accepted practice for commonly available tape
formulations, and yields acceptable performance.
However, this adjustment may vary slightly from one tape
formulation to another.

Connect a 600 Ohm termination to the Left (MONO) channel
output and attach a voltmeter across this termination.
Exchange the cue play and the Left (MONO) program play
head leads so that the cue track audio information may
be reproduced through the normal program amplifier as
fol 1ows:
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Head Lead On the reproduce Mother PCB disconnect the Left (MONO)
Exchange channel input (J113). Move the cue reproduce head lead

connector (J115) to the Left (MONO) channel input
connector (P113). Figure 3-40.

Insert a blank 3.5 minute cartridge and start the
machine in the RECORD mode. Press the Tertiary (8 kHz)
cue record switch and record a continuous 8 kHz tone.
Locate the Cue record bias control, R1264, which is on
the Bias Amplifier PCB. Figure 3-41.

R1 264

Bias Amplifier PCB
Fig. 3-41.

Use the voltmeter to monitor the audio being recorded on
the cue track through the Left (MONO) channel reproduce
amplifier. Adjust R1264 for a maximum (peak) output
reading. Continue adjusting R1264 clockwise, (beyond
peak reading), until the voltmeter reads -1 dB.

Now, alternately record a Primary (1 kHz) and Tertiary
(8 kHz) cue tone. The 8 kHz tone should be 10 dB lower
in level than the 1 kHz tone. The 1975 NAB standards
call for -10 dB nominal, -9 dB maximum, -13 dB minimum.
Adjust R1264 until this level relationship is achieved.

This ends the procedure.

If you are continuing to the Cue Master Level
adjustment, leave the head leads in their present
position. Otherwise, return the leads to their ORIGINAL
position.

5. Cue Master Level Adjustment:

The cue oscillator tones are generated by the
microprocessor and are digitally controlled. The
microprocessor determines the correct frequency. There
is only one control to adjust the cue oscillator
circuitry. This control sets the levels of all cue tones
in proper relationship to the Primary (1 kHz) tone.

99B cue detect circuits are designed to detect NAB cue
tones referenced to 160 nWb/m. If your machine is setup
for PROGRAM record levels other than 160 nWb/m, it is 
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imperative that vou understand the level differences
between your normal PROGRAM tracks and the standard
fluxivity of the CUE track. CUE track information must
be calibrated, referenced to 160 nWb/m, regardless of
the fluxivity setting of the PROGRAM tracks. Since this
adjustment procedure utilizes conventional program
amplifiers to measure CUE track fluxivity, you must cal­
culate any differences that exist in dB, and compensate
accordingly.

If your program track is setup to produce 0 dBm output
at 160 nWb/m, proper cue track adjustment will also pro­
duce 0 dBm output at 1 kHz. If your program track is
setup to produce 0 dBm output at 250 nWb/m, proper cue
track adjustment dBm output at 250 nWb/m, proper cue
track adjustment will produce -4 dBm output. If your
program track is setup to produce 0 dBm output at 185
nWb/m, proper cue track adjustment will produce -.5 dBm
ou tpu t.

Table 3-2
Level. Relationship Table

Program Track: Calibration Correct Cue Track: Calibration

—4 dBm Output at 160 nWb/m

clE<m Output at 160 nWb/m
0 dBm Output Ats
IBS nWb/m

0 dBm Output At:
250 nWb/m

Proper Cue
Tone Levels

It is critical that the cue record track level adjust­
ment be carefully made to 160 nWb/m; otherwise, improper
cue detector operation may result.

The Primary cue tone must playback at the same relative
output level as the 1 kHz reference tone (160 nWb/m)
used on the 1975 NA8 standard alignment tape.

Use the cue record switches to record cue tones, and the
reproduce amplifiers to monitor the cue tones. This
method allows continuous recording and reproducing of
tones without interaction from the cue detect circuitry.
When the reproduce amplifier is adjusted to produce 0
d8m output at 160 nWb/m, a properly adjusted cue record
circuit will also produce 0 dBm output at 1 kHz. Refer
back to the Level Relationship Table (Table 3-2) for cue
tone/program track level relationships. Return the head
leads to their original position.

Note: An alternate method of setting the cue record
master level may be performed with the head leads in
their original position. Connect the voltmeter to the
cue audio output (J.1, Pins 11 & 45). Use the 1 kHz cue
record function on the recorder front panel to record
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R1326

short 1 kHz tone bursts, these tone bursts will be indi­
cated on the voltmeter. Adjust R1326, located on the
Recorder Logic PCB - Figure 3-42. tor a 500 mV RMS
reading on the voltmeter. Verify that your adjustment is
correct by alternately recording 150 Hz and 8 kHz cue
tones. All three cue tones should provide approximately
equal readings on the voltmeter. Note that minor varia­
tions in the 8 kHz reading may be adjusted by "tweaking"
the cue bias control for "flattest" performance as indi­
cated on the voltmeter.

This ends the procedure.

6. Program Record Equalization:

Connect a 600 Ohm termination to the Left (MONO) channel
reproduce output and attach a voltmeter across this ter­
mination. Connect a second 600 Ohm termination to the
recorder LINE input and attach an audio oscillator
across this termination. (Or use internal tone generator
function #2 ).

Adjust the audio oscillator for an output of 1 kHz at
-10 dBm and set the front panel indicated Norm Record
level to -10 VO. Insert a blank 3.5 minute cartridge
into the machine and press RECORD and START in order.
Observe the playback level on the voltmeter and adjust
it's range switch to a convenient reference setting.

Adjust the audio oscillator output level to 10 kHz at
-10 VU (internal tone generator function K3) and observe
the level on the voltmeter.

Compare the 1 kHz and 10 kHz voltmeter readings by swit­
ching the audio oscillator frequency back and forth. The
levels should be equal. If not, locate potentiometer
R1145, which controls Left (MONO) channel record equal­
ization on the Record & Meter Amp PCB. Figure 3-43.
Adjust R1145 to produce a -10 dBm output level at 10 kHz
as measured on the voltmeter.
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R 1 1 45
R 1 1 46

Repeat this procedure for the Right channel using R1146.

Upper High- Note: High-Frequency trim adjustment requires the use of
Frequency Trimmers an external audio oscillator. If you were using the

internal tone generator only, connect an audio
oscillator to the recorder LINE input.

Set the output of the oscillator to 10 kHz. Observe the
level on the external voltmeter and adjust oscillator
output to match that of the internal tone generator at
10 kHz. Turn the oscillator to 16 kHz and compare the
level to that of the 10 kHz reading. The levels should
be the same at each frequency.

If not, locate R1143 (Left/MONO) and RU44 (Right),
which control high-frequency trim on the Record & Meter
Amp FOB. Figure 3-44 Adjust R1143, and R114 4 if
STEREO, for equal response at 16 kHz compared to the
level measured at 10 kHz.

R1143 R1144

Fig. 3-44

This ends the procedure.

7. Test Tone Generator Level

The internal control used in setting the "0" level of
the 1 kHz reference tone (function #1 of the the test
tone generator) should be set to "match" the normal
reference level of the program line feeding the 99B
recording unit. Once the internal tone generator is
calibrated to this point, it is no longer necessary to
"patch-in" an external tone to establish front panel
level control reference settings.
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A. "0" VU:

Connect an external reference level tone (1 kHz) to
the recorder LINE input. Make certain that the level of
this tone is adjusted externally to the common buss
voltage level.

Place the machine into the RECORD mode and select the
NORM REC meter switch on the recorder front access
panel. Adjust the front panel level control/s to read 0
VU on the front panel meter/s.

Front Panel
Level Controls

CAUTION: Froit this point forward, DO NOT touch the front
panel level control knobs or the external oscillator
level control.

Set the internal test tone generator to function It 1 (1
kHz at 0 VU).

Locate trimmer R1355 on the Record Logic PCS. Figure 3-
45

Adjust R1355 until a 0 VU reading is observed on the
front panel meter/s.

The internal 0 VU level is now established. If front
panel level control settings are changed, the calibrated
reference level can easily be reestablished by selecting
function ttl of the internal tone generator, and while
monitoring NORM REC, adjusting the level control/s to
obtain a 0 VU reading on the front panel meter/s.

B. ”-10 VU":

Place the machine in the RECORD mode and select
function Hl of the internal test tone generator. Select
the NORM REC meter switch on the recorder front access
panel.
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Set the front pc'nl control/s to obtain a 0 VU meter
reading. Select function #2 (1 kHz at -10 VU) of the
internal tone generator. Locate trimmer R1356 on the
Record Logic PCB. (Refer back to Figure 3-45)

Adjust R1356 until a -10 VU reading is observed.

This ends the procedure.

8. Meter Calibration:

Note: The following adjustments are made with multiturn
potentiometers located on the Record i< Meter Amp PCB.
Figure 3-46 Potentiometers are also identified on the
stainless steel card cover.

Meter Calibration Potentiometers

Reproduce A. Program Play:

COMPONENTS WITHIN OASHEO
LINED A»EAS APE NOT USED
ON MONO MACHINES.

Connect a 600 Ohm termination across the Left (MONO)
program playback outputs. Select the PGM PLAY meter
switch on the recorder front panel access panel.

Insert a standard reference level tape (1 kHz at 250
nWb/m) , and press the Start/RUN switch.

Adjust R1175 for a 0 VU reading on the Left (MONO) front
panel meter. If the unit is STEREO, repeat this
procedure for the Right meter using R1176.
This ends the procedure. Remove the 600 Ohm termination.

Record B. Normal Record:

Select the PGM PLAY meter switch on the recorder front
access panel.

Set the internal test tone generator to function #1 (1
kHz at 0 VU). Insert a blank 3.5 minute cartridge and
start the machine in the RECORD mode. Insure that the
tone you are "recording" is being reproduced at the
proper 0 VU level. If it is not, adjust the front panel
level controls for a 0 VU indication on the front panel
meters.
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Change the meter switch to the NORM REC position and
observe the level/s.

If necessary, adjust R1179 to obtain a 0 VU reading on
the Left (MONO) meter. Repeat this procedure for the
Right meter using R1180.

This ends the procedure.

Bias C. Program Bias:

Select the PGM BIAS meter switch on the recorder front
access panel.

Insert a blank 3.5 minute cartridge and start the
machine in the RECORD mode.

Adjust the Left (MONO) channel program bias trimmer
R1177 for a 0 VU reading on the Left meter. Repeat this
procedure for the right meter using R117B.

This ends the procedure.

D. Cue Bias:

Select the CUE BIAS meter switch on the recorder front
access panel.

Insert a blank 3.5 minute cartridge and press the
Start/RUN switch.

Press and hold the Tertiary (TER) cue switch. Adjust cue
bias trimmer R1185 for a 0 VU reading on the front panel
meters, (Left meter only on STEREO units).
This ends the procedure.

Cue E. Cue Play:

Select the CUE PLAY meter switch on the recorder front
access panel.

Insert a blank 3.5 minute cartridge and press the
Start/RUN switch.

With the cartridge running, press the recorder front
access panel 1 kHz CUE REC switch. A meter deflection
for approximately 3/4 second will occur. The point at
which the meter settles in the last 1/4 second of
deflection is the point at which 0 VU should be
calibrated.

Record several 1 kHz cue tones and adjust CUE PLAY
trimmer R1181 for a 0 VU reading on the front panel
meters, (Left meter only for STEREO units).

This ends the procedure.
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9. Peak Indicators:

Connect an audio oscillator to the recorder LINE input.
Set the oscillator -frequency to 10 kHz and set the front
panel meter level to -2 VU.

Place the machine in the RECORD SET mode. (No cartridge
is inserted). Select the NORM REC meter switch on the
recorder front access panel.

Increase the level of the audio oscillator by exactly 10
dB (14 dB if using ScotchCart® cartridges).

Slowly adjust Left peak level set trimmer R1157 ONLY
until the LED in the Left front panel meter turns on.
Repeat this procedure for the Right meter using trimmer
RU58. Figure 3-47.

Fig. 3-47

This ends the procedure.

Note: In some cases, it may be desirable to set the peak
level indicator "trip" point to a different level. The
ideal "trip" point should correspond to the saturation
point of the tape being used. Because of the wide range
of adjustment available, this can be easily done to suit
many different tape types and saturation points.

HEAD REPLACEMENT

ITC Cartridge machines use strap-mount type heads,
facilitating quick and easy replacement.

Tool CAUTION: Demagnetize all tools and fixtures BEFORE
Magnetization beginning any work on or near the heads.

Remove the head shield by unscrewing the two shield
screws and spacers. Figure 3-48. Secure the head block
by reinstalling the right hand shield screw and spacer.

3-44



Fig.

CAUTION

Fig. 3-50

Remove the two screws holding the head strap in place.
Figure 3-49.

Fig. 3-49

CAUTION: Use extreme care when disconnecting and
reconnecting head cables. The head pins can be broken
off and the pin sockets on the head cable can be bent if
excessive side pressure is exerted.

Disconnect and remove the
and reconnect the cables.
lead color arrangement.)

old head. Install the new head
(See Figure 3-50 for the cable

MONO HEAD STEREO HEAD
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Remount and fasten the head strap. Remove the right hand
head shield screw and spacer from the head block,
remount the head shield and reinstall both screws and
spacers.

This ends the procedure. Note: A COMPLETE check of
alignment IS necessary after a head is disconnected
and/or replaced.

IMPORTANT Record Head Limit Switch Adjustment:

Note: If you have a 99B unit equipped with the ELSA
option, the following procedure must be followed after a
recording head is replaced.

Select a cartridge that is known to have good operating
characteristics and exhibits "average" azimuth (phase)
alignment. You may need to do some experimenting before
a good cart is found.

Refer back to the Record Head Azimuth Adjustment
procedure outlined earlier in this section. Perform the
procedure.

Loosen the two lock nuts used to secure the azimuth
motor limit switch screws. Figure 3-51. Slowly turn the
LOWER limit switch screw CLOCKWISE until a "click" is
heard. This "click” is the switch changing state.
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Setting Limits

Phase Rotation

From this point, turn the screw exactly 1/2 turn COUN­
TERCLOCKWISE. Tighten the lock nut, but DO NOT allow the
screw to move.

Turn the UPPER limit switch screw COUNTERCLOCKWISE until
a "click" is heard. Turn the screw exactly 1/2 turn
CLOCKWISE. As before, tighten the lock nut, but DO NOT
allow the screw to turn.

Attach an oscilloscope (or voltmeter if the unit is
MONO) to the reproducer outputs. On the recording unit,
connect an external test tone oscillator set to 14.5
kHz. (The internal tone generator may be used if
desired). You will need to manually control the azimuth
motor. To do so, refer to Figure 3-51, and short control
pin #1 to #2 or #2 to 43.

Insert your "good" cartridge into the machine and place
the unit into the RECORD mode. While recording the 14.5
kHz tone, manually run the azimuth motor to its upper
and lower extremes and observe the results on the scope
or voltmeter. For STEREO units, approximately the same
amount of phase "error" of the 14.5 kHz tone should be
observed on each side of the optimum "0" phase point
while running the motor to the upper and lower limits.
For MONO units, equal level loss should be observed from
peak azimuth when controlling the motor.

It is normal to expect several hundred degrees phase
rotation during this setup procedure. This is required,
and necessary for the machine to be able to perform azi­
muth adjustments on a wide variety of cartridges within
a given library. A general rule of thumb would be to
adjust the limit switches for +/- 30 to 45 degrees phase
rotation at 1 kHz. This will insure that the high
frequency phase "window" is large enough to accept any
cartridge in the system. It will also permit a broad
range of carts to be used, knowing that they will have a
high likelihood of being properly phase aligned. ELSA
will not "reject" a defective cart, but it will do its
best to make the cart align properly. If the cart is so
far "out", ELSA will align it as closely as possible.

This ends the adjustment.
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Section IV Routine Maintenance

In addition to performing adjustments and alignments
described in Section III, a regular maintenance program
will aid overall machine operation an help prevent
potential problems. We recommend that you make the
following information part of your complete maintenance
schedule.

Motor Lubrication

The motor contains permanently lubricated ball bearings
which require ND further lubrication. Any attempt to oil
these bearings may cause premature motor failure due to
migration of oil into the windings and ultimately,
breakdown of the insulation material.

The cross shaft assembly contains permanently
lubricated, sintered bronze bearings. The solenoid
plunger is coated with a friction-reducing, self­
lubricating material. As with the motor bearings, any
attempt to oil these parts will cause damage, poor
performance and possibly complete failure.

Head Cleaners

ITC recommends using ONLY 99X pure isopropyl alcohol for
head cleaning. After cleaning, all surfaces should be
dryed thoroughly before machine operation is begun
again. The use of cleaners containing organic-based
solvents such as acetone or ketone can severely damage
or destroy rubber or plastic parts and other components.

The use of aerosol propellants for head cleaning is
discouraged. This is due to the high likelihood of the
cleaner being blown into motor bearing assemblies and
degrading or destroying bearing lubricants.

1. Mechanical Maintenance Schedule:

Daily-
- Inspect and, if necessary, clean the heads with a

cotton swab dipped in isopropyl alcohol.

-Clean the capstan shaft and pressure roller with
a clean cloth dipped in isopropyl alcohol. (Be careful
not to allow any alcohol to drip down into the motor.)
Remove all traces of tape lubricant and tape oxide.
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Weekly or Monthly-
(Dependent on machine usage)

-Check pressure roller pressure/solenoid
adjustment. (See Section III)

-Check reproduce and record head azimuth. (See
Section III)

Bi annualy-
-Inspect all internal assemblies for dirt or dust

buildup. If cleaning is needed, use a soft, dry brush to
remove the buildup. Note: In some cases an air-gun or
blower may be used for cleaning, but care should be
exercised so that no debris if forced into adjacent
parts.

2. Electrical Maintenance Schedule:

Daily or Wee k1y-
(Dependent on machine usage)

-Degauss all heads and tape guides, carefully
following the instructions for degausser use.

Bi annualy-
-Check and adjust reproduce and record high

frequency equalization.
-Check and adjust program recording bias and

program bias meter calibration.
-Check and adjust record bias and cue bias

calibration.
(fill adjustments in Section III)
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Section V

Electrical Illustrations/Parts Lists
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REPRODUCER

99B REPRODUCER/RECORDER

RECORDING AMPLIFIER
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Capacitor*

C301 6B0-1763-033
C302 690-0101-033
C303 600-0101-033
C304 600-3163-033
C305 600-0101-033
C306 600-3363-033
C307 600-1963-033
C3O0 600-2963-033
C309 695-0750-013
C310 695-1335-013
C311 600-2963-033
C312 600-1763-033
C313 690-3363-033
C314 680-3363-033
C315 602-0003-000
C316 682-0003-000
C317 682-0003-000
C318 695-1335-013
C319 686-0009-000
0320 606-0009-000
0321 606-0009-000
C322* 606-0009-000
C323 606-0009-000
C324 606-0009-000
C325 686-0009-000
C326 606-0009-000
C327 686-0009-000
C328 686-0009-000
C329 686-0009-000
C330 695-1335-013
C331 695-1335-013
C332 686-0009-000
C333 686-0009-000
C334 686-0009-000
C335 686-0009-000

Polyester Film, .022 ufd, 63V, 57.
Polyester Film, .001 ufd, 100V, 5%
Polyester Film, .001 ufd, 100V, 57.
Polyester Film, .33 ufd, 63V, 57.
Polyester Film, .001 ufd, 100V, 57.
Polyester Film, .33 ufd, 63V, 5’4
Polyester Film, .47 ufd, 63V, 57.
Polyester Film, .033 ufd, 63V, 5'Z
Aluminum Electrolytic, 1 ufd, 50V
Aluminum Electrolytic, 10 ufd, 35V
Polyester Film, .22 ufd, 63V, 57.
Polyester Film, .022 ufd, 63V, 57.
Polyester Film, .47 ufd, 63V, 57.
Polyester Film, .47 ufd, 63V, 57.
Metali zed Polyester, .,33 ufd. 100V,
Metali zed1 Polyester, ,.33 ufd, 100V,
Metali zed Polyester, .,33 ufd. 100V,
Aluminum
Ceramic,
Ceramic,
Ceramic,
Ceramic,
Ceramic,
Ceramic,
Ceramic,
Cerami c,
Cerami c,
Ceramic,
Ceramic,

Electrolytic
.1 ufd, 25V
.1 ufd, 25V
.1 ufd, 25V
.1 ufd, 25V
.1 ufd, 25V
.1 ufd, 25V
.1 ufd, 25V
. 1 ufd, 2SV
. 1 ufd, 25V
. 1 ufd, 25V
.1 ufd, 25V

, 10 uf d,, 35V

Alumi num Electrolytic,, 10 uf d,, 35V
Alumi num
Ceramic,
Ceramic,
Ceramic,
Ceramic,

Electrolytic,
. 1 ufd, 25V
. 1 ufd, 25V
.1 ufd, 25V
.1 ufd, 25V

, 10 ufd. 35V

99B MOTOR CONTROL PCB

Resistor Networks

RP301 631-0033-000
RP302 631-0044-000
RP303 631-0044-000

PARTS LIST
831-0314

(7/85)

Resistor Array, SIP,
Resistor Array, SIP,
Resistor Array, SIP,

22K Ohm, 4R, 8-Pin 27.
1.5K Ohm, 5R, 10-Pin 27.
1.5K Ohm, 5R, 10-Pin 27.

Diode*

CR301 575-0031-000 1N4448, Smal 1 Si gnal
CR302 575-0031-000 1N4448, Small Signal
CR303 575-0031-000 1N444B, Smal 1 Signal
CR304 575-0031-000 1N4440, Smal 1 Signal
CR305 575-0031-000 1N444B, Smal 1 Si gnal
CR306 575-0031-000 1N4448, Smal 1 Si gnal
CR307 575-0031-000 1N4448, Smal 1 Si gnal
CR308 575-0031-000 1N4448, Smal 1 Signal
CR309 575-0031-000 1N4448, Sma 11 Signal
CR310 575-0031-000 1N4440, Smal 1 Signal
CR311 575-0031-000 1N4448, Smal 1 Signal
CR312 575-0031-000 1N4448, Small Signal

Q301 590-0037-010
0302 590-0037-010
Q303 590-0037-010
Q304 590-0036-000
□305 590-0036-000
Q306 590-0036-000

2N3904, NPN
2N3904, NPN
2N3904, NPN
TIP122, NPN,
TIP122, NPN,
TIP122, NPN,

Dariington
Dariington
Dariington

590-0032-000 TIP127, PNP, Darlington, Power
590-0032-000 TIP127, PNP, Darlington, Power
590-0032-000 TIP127, PNP, Darlington, Power

(3> 613-0041-000
<31 352-0007-000

Connector*

P301 376-0047-000
P302 - 376-0042-000

J7 380-0171-000
382-0044-000

J302 380-0112-000
302-0044-000

Insulator, SIL-PAD, T0-220
Screw, Nylon 4-40 x 3/8, Round Hd.

Wafer,
Wafer,

10 Pos., Locking
12 Pos., Locking

Housing, 15 Pos.,
Pin, Crimp, .100
Housi ng, 12 Pos. ,
Pin, Crimp, .100

Non-Locking, .100

Locking .100

Miscellaneous

XTL301 448-0010-000 Crystal, 5.22350 MHz

323-0001-031
350-0404-000
370-0403-000

Card Pull, "SERVO"
Screw, 4-40 x 1/4 Phil. Pan Hd. ZP
Nut, KEPS 4-40 x 1/4 Hex ZP

Resistor*

R301
R302
R303
R304
R305
R306
R307
R308
R309
R310
R311
R312
R313
R314
R315
R316
R317
R318
R319
R320
R321
R322
R323
R324
R325
R326
R327
R320
R329
R330
R331
R332
R333
R334
R335
R336
R337
R338
R339

630-0055-000
630-0055-000
630-0063-000
630-0063-000
630-0063-000
630-0063-000
630-0087-000
630-0007-000
630-0127-000
630-0079-000
630-0103-000
630-0135-000
630-0075-000
630-0075-000

630-0039-000
630-0087-000
630-0087-000
630-0093-000
630-0095-000
630-0123-000
630-0135-000
630-0103-000
630-0080-000
630-0061-000
630-0075-000

630-0123-000
630-0071-000
630-0103-000
630-0065-000
630-0085-000
628-0001-000
630-0039-000
630-0039-000
630-0039-000
630-0015-000
630-0015-000
630-0015-000

Carbon Film, 470 Ohm, l/4w, 57.
Carbon Film, 470 Ohm, l/4w, 5'4
Carbon Film, IK Ohm, l/4w, 57.
Carbon Film, IK Ohm, l/4w, 57.
Carbon Film, IK Ohm, l/4w, 57.
Carbon Film, IK Ohm, l/4w, 5’4
Carbon Film, 10K Ohm, l/4w, 57.
Carbon Film, 10K Ohm, l/4w, 57.
Carbon Film, 470K Ohm, l/4w, 57.
Carbon Film, 4.7K Ohm, l/4w, 57.
Carbon Film, 47K Ohm, l/4w, 57.
Carbon Film, 1 Meg Ohm, l/4w, 57.
Carbon Film, 3.3K Ohm, l/4w, 57.
Carbon Film, 3.3K Ohm, l/4w, 57.

-NOT USED----------------------------------------------
Carbon Film, 100 Ohm, l/4w, 5’4
Carbon Film, 10K Ohm, l/4w, 57.
Carbon Film, 10K Ohm, l/4w, 57.
Carbon Film, 10K Ohm, l/4w, 5Z
Carbon Film, 22K Ohm, l/4w, 57.
Carbon Film, 330K Ohm, l/4w, 57.
Carbon Film, 1 Meg Ohm, l/4w, 5’4
Carbon Film, 47K Ohm, l/4w, 5’4
Carbon Film, 5. IK Ohm, l/4w, 5’4
Carbon Film, 820 Ohm, l/4w, 57.
Carbon Film, 3.3K Ohm, l/4w, 57.

-NOT USED------------------------------------------------
Carbon Film, 330K Ohm, l/4w, 57.
Carbon Film, 2.2K Ohm, l/4w, 57.
Carbon Film, 47K Ohm, l/4w, 57.
Carbon Film, 1.2K Ohm , l/4w, 5Z
Carbon film, 8.2K Ohm, l/4w, 57.
Wirewound, .1 Ohm, 2w, 5Z BWH
Carbon Film, 100 Ohm, l/4w, 57.
Carbon Film, 100 Ohm, l/4w, 57.
Carbon Film, 100 Ohm, l/4w, 57.
Carbon film, 10 Ohm, l/4w, 57.
Carbon Film, 10 Ohm, l/4w, 57.
Carbon Film, 10 Ohm, l/4w, 57.

Integrated Circuit*

U301 607-0026-000
U302 607-0027-000
U303 607-0027-000
U304 608-0030-000
U305 607-0025-000
U306 607-0034-000
U307 607-0035-000
U308 607-0024-00
U309 606-0015-000
U310 607-0063-000
U311 606-0014-000
U312 607-0036-000
U313 607-0050-000

74LS04, Hex Inverter, TTL
74LS163, Synchronous 4-Bit Binary Counter, TTL
74LS163, Synchronous 4-Bit Binary Counter, TTL
MC14040BCP, 12 Stage Binary Counter, CMOS
74LS151, l-of-8 Data Selector, TTL
74LS123, Dual One-Shot, TTL
74LS95, 4-Bit Shift Register, TTL
74LS74, Dual D Flip/Flop, TTL
TL084, Quad Bi-FET Op-Amp
74LS86, Quad 2-Input Exclusive OR, TTL
TL072, Dual Low-Noise Bi-FET Op-Amp
74LS02, Quad 2-Input NOR, TTL
74LSO0, Quad 2-Input AND, TTL

Socket*

U301 613-0008-000
U302 613-0009-000
U303 613-0009-000
U304 613-0009-000
U305 613-0009-000
U306 613-0009-000
U307 613-0008-000
U308 613-0008-000
U309 613-0008-000
U310 613-0008-000
U311 613-0007-000
U312 613-0008-000
U313 613-0008-000
0301 613-0004-001
0302 613-0004-001
Q303 613-0004-001

Socket, DIP, 14-Pin
Socket, DIP, 16-Pin
Socket, DIP, 16-Pin
Socket, DIP, 16-Pin
Socket, DIP, 16-Pin
Socket, DIP, 16-Pin
Socket, DIP, 14-Pin
Socket, DIP, 14-Pin
Socket, DIP, 14-Pin
Socket, DIP, 14-Pin
Socket, DIP, 0-Pin
Socket, DIP, 14-Pin
Socket, DIP, 14-Pin
Pad, Transistor, TQ-92
Pad, Transistor, TO-92
Pad, Transistor, TO-92
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831-0314-003

FIGURE 5-2
MOTOR CONTROL PCB

OVERLAY
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PLAY & CUE AMPLIFIER PCB
PARTS LIST

ResistorsCapacitors

C401 695-1335-013 Aluminum Electrolytic . 10 ufd. 35V R401C4O2 695-1335-013 Aluminum Electrolytic , 10 ufd, 35V R402C4O3 677-0001-000 Silver Mica. 100 pfd. 300V R403C404 677-0001-000 Silver Mica. 100 pfd. 300V R4O4C405 677-0001-000 Sliver Mica. 100 pfd. 300V R4O5C406 677-0001-000 Silver Mica, 100 pfd. 300V R406C4O7 695-2106-013 Aluminum Electrolytic , 220 ufd , 6.3V R4O7C408 695-2106-013 Aluminum Electrolytic 220 ufd , 6.3V R408C4O9 680-1363-033 Polyester, .01 ufd, 63V R409C410 680-1363-033 Polvester. .01 ufd. 63V R4 10C411 695-1335-013 Aluminum Electrolytic 10 ufd, 35V R4 11C412 695- 1335-013 Aluminum Electrolytic 10 ufd, 35V R4 12C413 677-0006-000 Silver Mica, 150 pfd. 300V R4 13C414 677-0006-000 Sliver Mica. 150 pfd, 300V R4 14C4 15 680-0701-033 Polyester, .0033 ufd, 100V R415C416 680-0701-033 Polyester. .0033 ufd, 100V R4 16C417 680-1101-033 Polyester, .0068 ufd, 100V R417C418 680-1101-033 Polyester. .0068 ufd. 100V R4 18C4 19 680-2563-033 Polyester, .1 ufd, 63V R419C4 20 680-2563-033 Polyester, .1 ufd, 63 R42OC421 SEE TABLE OF VALUES ON SCHEMATIC ILLUSTRATION R4 21C422 SEE TABLE OF VALUES ON SCHEMATIC ILLUSTRATION R422C423 695-1335-013 Aluminum Electrolytic 10 ufd, 35V R423C424 695-1335-013 Aluminum Electrolytic 10 ufd. 35V R424C425 695-1335-013 Aluminum Electrolytic 10 ufd, 35V R425C426 695-1335-013 Aluminum Electrolytic 10 ufd. 35V R426C427 677-0008-000 Silver Mica, 22 pfd. 00V R427C4 28 677-0008-000 Silver Mica, 22 pfd, 00V R428C429 695-1335-013 Aluminum Electrolytic 10 ufd, 35V R429C430 695-1335-013 Aluminum Electrolytic 10 ufd, 35V
C431 695-1716-013 Aluminum Electrolytic, 47 ufd. 16V R4 3 1C432 695-1716-013 Aluminum Electrolytic. 47 ufd, 16V R432C433 695-1716-013 Aluminum Electrolytic. 47 uf<J, 16V R433C434 695-1716-013 Aluminum Electrolytic, 47 ufd, 16V R434C435 686-0009-000 Ceramic Disc, .1 ufd, 25V R435C436 686-0009-000 Ceramic Disc, .1 ufd, 25V R436C437 686-0009-000 Ceramic Diac. .1 ufd. 25V R437C438 686-0009-000 Ceramic Disc. .1 ufd, 25V R438C439 686-0009-000 Ceramic Diac, .1 ufd, 25V R439C44O 686-0009-000 Ceramic Diac, .1 ufd, 25V R44OC441 686-0009-000 Ceramic Disc, .1 ufd, 25V R44 1C442 686-0009-000 Ceramic Disc, .1 ufd. 25V R442C443 695-1335-013 Aluminum Electrolytic, 10 ufd. 35V R443C444 695-1335-013 Aluminum Electrolytic, 10 ufd. 35V R444C445 686-0009-000 Ceramic Disc, .1 ufd. 25V R445C446 686-0009-000 Ceramic Disc, .1 ufd, 25V R446C447 677-0005-000 Silver Mica. 47 pfd. 300V R447C448 680-1863-033 Polyester. .027 ufd. 63V R448C449 695-1135-013 Aluminum Electrolytic, 4.7 ufd, 3 5V R449C45O 680-1563-033 Polyester. .015 ufd. 63V R45OC451 695-0750-013 Aluminum Electrolytic, 1 ufd, 50V R4 51
C452 695-1135-013 Aluminum Electrolytic, 4.7 ufd. 35V R452C453 677-0008-000 Silver Mica, 22 pfd, 300V R453
C454 695-1716-013 Aluminum Electrolytic. 47 ufd. 35V R454C455 680-1363-033 Polyester, .01 ufd, 63V R455R456Diodes R4 57
CR401 575-0007-000 1N4005 R458R459CR402 575-0007-000 1N4OO5 R460CR4O3 575-0007-000 1N4OO5 R4 61CR404 575-0007-000 1N4005 R462CR4O5 575-0007-000 1N4OO5 R463CR406 575-0007-000 1N4OO5 R464R465Ferrite Beads R466R46 7FB401 516-0001-000 Ferrite Bead tStackpol *57-3425) R468FB402 516-0001-000 Ferrite Bead (Stackpol *57-3425! R469FB4U3 516-0001-000 Ferrite Bead (Stackpol *57-3425) R47OFB4O4 516-0001-000 Ferrite Bead (Stackpole *57-3425) R47 1FB4O5 516-0001-000 Ferrite Bead (Stackpole *57-3425) R472FB406 516-0001-000 Ferrite Bead (Stackpole *57-3425) R473R474R475R4 76R477

R4 <8
cn
<b

630-0103-000630-0103-000636-0038-000636-0038-000630-0103-000630-0103-000630-0087-000630-0087-000630-0041-000630-0041-000636-0031-000636-0031-000630-0125-000630-0125-000630-0055-000630-0055-000
630-0071-000630-0071-000630-0095-000

Carbon Film. 47K ohm. l/4w, 5%Carbon Film. 47K ohm, l/4w, 5%
Potentiometer. 100K ohmPotentiometer. 100K ohmCarbon Film. 47K ohm. l/4«. 5XCaroon Film. 47K onm. l/4w, 5XCarDon Film. 10K ohm. l/4w, 5XCarbon Film, 10K ohm, l/4w, 5XCaroon Film. 120 ohm, l/4w, 5XCarbon Film, 120 ohm. 1/4*. 5XPotentiometer. 20K onmPotentiometer, 20K ohmCarbon Film. 390K ohm. l/4w, 5XCaroon Film, 39OK ohm, l/4w, 5XCarbon Film, 470 ohm, l/4w, 5XCarbon Film. 470 ohm. l/4w, 5XCarbon Film, 2.2K ohm. l/4w. 5XCarbon Film. 2.2K ohm, l.4w, 5XCarbon Film. 22K ohm. l/4w, 5X

See Table Of Component Values On SchematicSee Table Of Component Values On SchematicSee Table Of Component Values On SchematicSee Table Of Component Values On SchematicSee Table Of Component Values On Schematic636-0035-000 Potentiometer, 5K ohm
See Table Of Component Values On Schematic630-0059-000 Carbon Film. 680 ohm, l/4w, 5X
See Table Of630-0093-000
630-0093-000636-0029-000
636-0029-000630-0093-000630-0093-000630-0105-000630-0105-000630-0099-000630-0099-000630-0091-000
630-0091-000630-0081-000630-0081-000630-0087-000630-0087-000
630-0103-000630-0103-000630-0079-000630-0079-000630-0119-000630-0119-000630-0087-000630-0087-000630-0087-000
630-0087-000630-0087-000630-0087-000630-0087-000630-0087-000626-0007-000626-0007-000626-0007-000626-0007-000630-0115-000630-0095-000630-0065-000630-0055-000630-0093-000630-0115-000630-0!11-000630-0089-000630-0111-000630-0031-000630-0087-000

Component Values On SchematicCarbon Film, 18K ohm, l/4w, 5XCarbon Film, 18K ohm, l/4w, 5XPotentiometer, 50K ohm
Potentiometer, 50K ohmCarbon Film, 18K ohm, 1/4*. 5XCarbon Film, 18K ohm, l/4w, 5XCarbon Film. 56K ohm, l/4w, 5XCarbon Film. 56K ohm. l/4w, 5XCarbon Film, 33K ohm, l/4w, 5XCarbon Film. 33K ohm, l/4w, 5XCarbon Film. 15K ohm, l/4w, 5XCarbon Film, 15K ohm, l/4w, 5XCarbon Film. 5.6K ohm ,l/4w, 5XCarbon Film. 5.6K ohm, l/4w, 5XCarbon Film. 10K ohm, 1/4*. 5XCarbon Film. 10K ohm, 1/4*, 5XCarbon Film. 47K ohm. 1/4*, 5XCarbon Film, 47K ohm, l/4w, 5XCarbon Film, 4.7K onm, 1/4*, 5XCarbon Film, 4.7K ohm. 1/4*, 5XCarbon Film. 22OK ohm, 1/4*. 5XCarbon Film. 220K ohm, 1/4*, 5XCaroon Film. 10K ohm, l/4w, 5XCarbon Film. 10K ohm. l/4w, 5XCaroon Film, 10K ohm, 1/4*, 5X
Carbon Film. 10K ohm, 1/4*, 5XCarbon Film, 10K ohm, l/4w, 5XCarbon Film, 10K ohm, l/4w, 5XCarbon Film, 10K ohm, l/4w, 5XCarbon Film, 10K ohm, l/4w, 5XCarbon Comp., 4.7 ohm, 1/4*Carbon Comp., 4.7 ohm. 1/4*Carbon Comp., -4.7 ohm, 1/4*
Carbon Comp., 4.7 ohm. 1/4*Carbon Film, 150K ohm, l/4w, 5XCarbon Film, 22K ohm, 1/4*. 5X
Carbon Film, 1.2K ohm, l/4w, 5XCarbon Film. 470 ohm, l/4w, 5XCaroon Film. 18K ohm, 1/4*, 5XCarbon Film, 150K ohm, 1/4*, 5XCarbon Film. 100K ohm, 1/4*, 5XCarbon Film, 12K ohm. l/4w, 5%Carbon Film, 12K ohm. t/4w, 5XCarbon Film, 47 ohm, l/4w, 5XCarbon Film, 10K ohm. l/4w, 5XSee Table Of Component Values OnSee Table Of Component Values OnSee Table Of Component Values On630-0041-000 Carbon Film,

SchematicSchematic
Schematic

See Table Of Component Values On Schematic

Transistors
0401 590-0031-0000402 590-0031-0000403 590-0017-010Q404 590-0017-010
Q405 590-0018-0100406 590-0018-0100407 590-0017-010
Integrated Circuits
1'401 606-0022-000U402 606-0022-000
U4O3 606-0021-000U404 606-0021-000U405 606-0014-000U406 606-0007-000
Hiseellanebus

L401 512-0004-000L402 512-0004-000
LDR401 650-0006-000
(Qty. 7) 613-0001-000(Qty. 2) 613-0008-000(Qty. 6! 613-0007-000

323-0001-021

2N5087, PNP Low-Noise2N5087, PNP Low-Noise2N5816, NPN2N5816, NPN2N5817, PNP2N5817, PNP2N58L6, NPN

NE5533AN Op Amp
NE5533AN Op AmpNE5532AN Op AmpNE5532AN Op Amp
TL072LM358

Inductor, 8.2 mHyInductor, 8.2 mHy
Dual LDR
Socket, Transistor. TO92
Socket, IC, 14 Pin DIPSocket, IC, 8 Pin DIP
Card Pull, Play Amp PCB



FIGURE 5-4 & 5-5
PLAY & CUE AMPLIFIER PCB

OVERLAY
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S. WE RESERVE THE RIGHT TO MAKE CHANGES ANO IMPROVEMENTS AS TECHNOLOGY

LEFT
CHANNEL
OUTPUT

CHANNEL
OUTPUT

(TIO2-2, P4-I8)

(JIO4-E.P4-8)

so°uelch'.-o- <j,0-w>

LAMP
GROUND

FIGURE 5-6
PLAY & CUE AMPLIFIER PCB

SCHEMATIC
PROGRESSES.
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ELSA PCB(81-8000-8064-0)(Updated-7/87)(Previously Aaseably 1831-0246-003)

C501C502C503C5O4
0505C5O6C507C508
C509C510C511C512
L'513C514
C515C516C517C518
C519C520C521
C522C523
Diodes
CR501CR502CR503CR504CR505CR506CR5O7
CR508CR5O9CR510
CR5 11CR512CR513CR514

680-2963-033686-0009-000680-2163-033680-0301-033
680-0301-033695-1735-013680-2963-033695-1735-013695-1135-013686-0009-000680-0301-033
680-2463-033686-0009-000
680-0701-033680-2563-033686-0009-000
686-0009-000
695-1735-013686-0009-000
686-0009-000695-1335-013695-1335-013686-0009-000

575-0014-000575-0014-000577-0003-000577-0003-000577-0007-000577-0007-000575-0014-000575-0014-000575-0014-000575-0014-000
575-0014-000575-0014-000577-0003-000577-0003-000

Q501 590-0017-010Q502 590-0024-000Q503 590-0018-010
Q504 590-0022-000
Resistors
R501R502R503R504
R505R506R507
R508
R509R510R511
R512R513R514
R315R516R517
R518
R519R520
R521

630-0263-000630-0263-000630-0063-000630-0083-000630-0097-000630-0101-000
630-0071-000630-0071-000630-0127-000630-0127-000
630-0103-000630-0103-000630-0087-000
630-0109-000
630-0071-000630-0095-000630-0079-000
630-0123-000630-0142-000630-0079-000
630-0079-000

Polyester, .22 ufd, 63VCersaic Disc, .1 ufd, 25VPolyester, .047 ufd, 63VPolyester, .0015 ufd, 100V
Polyester .0015 ufd, 100VAlusinui Electrolytic, 47 ufd, 35V
Polyester, .22 ufd, 63VAlusxnua Elect. 47 ufd, 35VAluainua Elect. 4.7 ufd, 35VCeraaic Disc, .1 ufd. 25VPolyester, .0015 ufd, 100V
Polyester, .082 ufd. 63VCeraaic Disc, .1 ufd, 25V
Polyester, .0033 ufd, 100VPolyester, .1 ufd, 63VCerasic Disc, .1 ufd. 25V
Cerasic Disc, .1 ufd, 25VAlusinus Electrolytic, 47 ufd, 35V
Cerasic Disc, .1 ufd, 25VCeraaic Disc, .1 ufd, 25VAluainua Electrolytic, 10 ufd, 35V
Alumnus Electrolytic, 10 ufd, 35VCerasic Disc, .1 ufd, 25V

1N4 1481N4148
1N5233 6V Zener1N5233 6V Zener1N4744 15V Zener1N4744 15V Zener1N4 148
1N41481N4148IN41481N41481N41481N5233 6V Zener1N5233 6V Zener

2N5816 NPN2N6035 PNP Darlington2N5817 PNP2N6038 NPN Darlington

Carbon Fils.Carbon Fils,Carbon Fils,Carbon Fils,Carbon Fils,Carbon Fils,
Carbon Fils,Carbon Fils,Carbon Fils,Carbon Fils,Carbon Fils,Carbon Fils,
Carbon Fils,Carbon Fils,Carbon Fils,
Carbon Fils,Carbon Fils,
Carbon FilmCarbon Fils,Carbon Fils,

IK oh»,IK oha,IK oha.6.88 ohs,27K ohs,39K ohm,2.2K oha,2.2K ohs,47OK ohs.
4708 ohs,47K oha,478 oha,108 oha,828 ohs,
2.2K oha,228 oha,4.78 oha.
3308 oha,2 Meg ohs,
4.78 oha,4.78 oha,

1/Zw, 5X
l/2w, 5%1/4*. 5X

l/4u, 5Xl/4w, 5X
l/4w, 5X1/lw, 5X
l/4w, 5X
l/4w, 5X

ELSA PCB
PARTS LIST

u

R522 630-0142-000R523 630-0073-000R524 630-0063-000R52S 630-0063-000
R526 630-0063-000R527 630-0079-000R528 630-0087-000R529 630-0103-000R530 630-0087-000R531 630-0073-000R532 630-0103-000R533 630-0103-000R534 630-0109-000R535 630-0083-000R536 630-0073-000
R537 630-0073-000R538 630-0083-000
R539 630-0063-000R540 630-0071-000
R541 630-0063-000R542 630-0087-000R543 630-0063-000R544 630-0123-000R545 630-0099-000R546 630-0071-000R547 630-0073-000R548 630-0115-000R549 630-0079-000R55O 630-0111-000R551 630-0077-000
R552 630-0081-000R553 630-0063-000R554 630-0071-000R555 630-0103-000R556 630-0063-000R557 630-0095-000R558 630-0081-000R559 630-0087-000R560 630-0087-000R561 630-0101-000R562 630-0075-000
R563 630-0087-000R564 630-0079-000R565 630-0087-000R566 636-0032-000R567 630-0135-000R568 630-0063-000R569 630-0081-000R57O 630-0077-000R571 630-0251-000R572 630-0251-000

CarbonCarbonCarbonCarbonCaroonCarbonCarbonCarbonCarbonCarbonCarbonCarbonCarbonCarbonCarbonCarbonCarbonCarbonCarboni.’arbon
Carbon

Film. 2.78 oha. l/4w, 5XFils. IK oha, 1/4*. 5XFils. IK ohs, 1/4*, 5XFils, IK oha, l/4w, 5XFils, 4.78 oha, 1/4*, 5XFils, 10K ohs. l/4«, 5XFila, 478 oha. 1/4*, 5XFils. 10K ohs, 1/4*, 5XFils, 2.78 oha. l/4w, 5XFils, 478 oha, l/4w, 5X
Fils. 478 oha, l/4w, 5XFils, 828 ohs, 1/4*. 5XFils, 6.8K oha, 1/4*, 5XFila, 2.78 ohs, 1/4*, 5%FiIs, 2.7k ohs. 1/4*, 5XFils, 6.8K ohs, l/4w, 5XFils, IK oha, 1/4*, 5X
Fils, 2.28 oha, l/4«, 5XFila, IK oha, 1/4*. 5X
Film, 108 oha, l/4w, 5XFils, IK oha. 1/4*. 5XCarbon Fila, 3308 oha, 1/4*, 5XCarbon Fila, 33K oha, 1/4*, 5XCarbon Film, 2.28 oha, 1/4*, 5XCarbon Fila, 2.7K oha, 1/4*, 5XCarbon Fila, 1508 oha, 1/4*, 5XCarbon Fila, 4.78 oha, 1/4*, 5XCarbon Fila, 100K oha, l/4«, 5XCarbon Fila, 3.98 oha, 1/4*. 5XCarbon Fils, 5.68 oha. l/4w, 5XCarbon Fila, 18 oha, 1/4*. 5XCarbon Fila, 2.2K oha, 1/4*, 5XCarbon Fila, 478 oha, 1/4*, 5XCarbon Fila, IK ohs, l/4w, 5XCarbon Fila, 228 oha, l/4w, 5XCarbon Fila. 5.6K ohs. l/4w, 5XCarbon Fila. 10K oha, 1/4*. 5XCarbon Fila, I0K ohs, l/4w, 5XCarbon Fils, 39K ohs, 1/4*, 5XCarbon Fila, 3.38 oha, 1/4*, 5XCurbon Fila, 10K ohm, 1/4*, 5XCarbon Fila, 4.78 ohs, 1/4*, 5X

Carbon Fila, 10K ohs, 1/4*. 5XPotentiometer, 5008 ohaCurbon Filo, 1 Meg oha, 1/4*, 5XCarbon Fila, 18 oha, l/4w, 5XCurbon Fila, 5.68 oha, l/4w, 5XCarbon. Fila, 3.98 ohs 1/4*, 5XCarbon Fila, 330 ohs, l/2w, 5X
Carbon Fila, 330 oha, l/2w, 5X

HCPL-3700
LM3 39

LM324

585-0007-000609-0011-000609-0002-000608-0008-000608-0009-000606-0006-000606-0007-000606-0006-000

L'501U5O21'503
0504U505U5O6U5O70508
Miscellaneous

516-OOOI-OOO613-0015-000613-0015-000613-0015-000376-0032-000613-0001-000613-0019-000
613-0008-000613-0007-000
323-0001-04181-8000-8063-2

FB501JP501JP502JP503P501(Qty.
(Qty.(Qty.
(Qty.

Ferrite Bead. (Stackpole *57-3425)Juaper. DIP prograa (SPLICE LOCATE IJuaper, DIP prograa (ERASE)Juaper, DIP prograa (AZIMUTH)Plug, 3 Pos.
Socket, Transistor, TO92Socket, IC, 24 Pin DIP
Socket, IC, 14 Pin DIPSocket, IC, 8 Pin DIPCard Pull, ELSA PCBBlank PCB. ELSA
(Reference Only, Use Assembly NuabeFor Ordering.)



AZIMUTH MOTOR
MANUAL CONTROL

SPLICE
DETECT
ADJUST

FIGURE 5-7
ELSA PCB
OVERLAY
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o
IJ102-S)

(PJ08-8)

(JIOI- B)

(JI04-K)
(JI04 -P)
(JI04-N)
(JI04-M)
(JI04-L)

(JI05-5)
(JI05-3I

(PI06-I)

I
ELSA FRONT I
PANEL SWITCH

SCR FIRING SIGNAL
ERASE RELAY I

SPLICE C0IL-L2

II
MOTOR SLOW SPEED
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o o
REPRODUCER LOGIC PCB

PARTS LIST
831-0256

REPRODUCE LOGIC CARD (831-0256-003)(4/87)
CAPACITORS
C601 680-0501-033C602 680-0501-033C603 686-0007-000C6O4 686-0007-000
C605 695-1135-013C606 695-2106-013C607 680-2163-033C608 680-2163-033C609 680-0501-033C610 680-0501-033C611 686-0009-000C612 686-0009-000C613 686-0007-000C614 686-0011-000C615 686-0009-000C616 686-0009-000C617 695-1335-013C618 686-0009-000C619 680-0501-033C620 680-0501-033C621 686-0007-000C622 686-0009-000C623 686-0007-000C624 686-0007-000C625 686-0009-000C626 680-2963-033C627 695-0750-013C628 695-1335-013
C629 686-0011-000C630 686-0007-000DIODES
CR601 575-0014-000
CR602 575-0014-000CR603 575-0007-050CR6O4 575-0007-050CR605 575-0007-050
CR606 575-0014-000CR607 575-0007-050CR608 575-0007-050
CR609 575-0007-050CR610 575-0014-000
RELAYS
K601 480-0007-000K602 480-0007-000

Polyester, .0022 ufd, 100V
Polyester, .0022 ufd, 100VCeramic Disc, .01 ufd, 25V
Ceramio Disc, .01 ufd, 25V
Aluminum Electrolytic, 4.7 ufd, 35VAluminum Electrolytic, 220 ufd,6.3VPolyester, .047 ufd, 63VPolyester, .047 ufd, 63VPolyester, .0022 ufd, 100V
Polyester, .0022 ufd, 100VCeramic Disc, .1 ufd, 25V
Ceramic Disc, .1 ufd, 25VCeramic Disc, .01 ufd, 25VCeramio Disc, 15 pfd, 1000VCeramic disc, .1 ufd, 25VCeramic Disc, .1 ufd, 25VAluminum Electrolytio, 10 ufd, 35VCeramic Disc, .1 ufd, 25VPolyester, .0022 ufd, 100VPolyester, .0022 ufd, 100VCeramic Disc, .01 ufd, 25VCeramic Disc, .1 ufd, 25VCeramic Disc, .01 ufd, 25V
Ceramic Disc, .01 ufd, 25VCeramic Disc, .1 ufd, 25VPolyester, .22 ufd, 63VAluminum Electrolytic, 1 ufd, 50VAluminum Electrolytic, 10 ufd, 35VCeramic Disc, 15 pfd, 1000V
Ceramic Disc, .01 ufd, 25V

1N4148
1N41481N40051N40051N4006IN4148
1N4OO51N4OO5
1N4OO51N4148

24V SPDT-TERTIARY (OPTIONAL)
24V SPDT-TERTIARY (OPTIONAL)

TRANSISTORS
Q601 590-0018-010
Q602 590-0032-000 CES5817 PNP

TIP127 PNP Darlington

RESISTORS
R601 630-0062-000
R602 630-0110-000R6O3 630-0111-000R604 630-0051-000R6O5 630-0063-000R606 630-0083-000R607 630-0075-000
R6O8 630-0099-000R609 630-0135-000
R610 630-0071-000R611 630-0119-000R612 630-0111-000R613 630-0084-000R614 630-0132-000R615 630-0111-000R616 630-0079-000R617 630-0129-000R618 630-0109-000R619 630-0063-000R620 630-0051-000
R621 630-0051-000R622 630-0075-000
R623 630-0079-000R624 630-0063-000R625 630-0087-000R626 630-0111-000R627 630-0263-000
R628 630-0047-000R629 630-0079-000R630 630-0095-000R631 630-0063-000R632 630-0079-000R633 630-0087-000
RESISTOR PACKS
RP6O1 631-0027-000RP602 631-0026-000
RP603 631-0029-000

Carbon Film,Carbon Film,Carbon Film,Carbon Film,Carbon Film,
Carbon Film,Carbon Film,Carbon Film,Carbon Film,Carbon Film,Carbon Film,Carbon Film,Carbon Film,Carbon Film,Carbon Film,Carbon Film,Carbon Film,
Carbon Film,Carbon Film,Carbon Film,Carbon Film,Carbon Film,Carbon Film,Carbon Film,
Carbon Film,Carbon Film,Carbon Film,
Carbon Film,Carbon Film,Carbon Film,Carbon Film,Carbon Film,Carbon Film,

910 ohm, l/4w, 5X91K ohm, l/4w, 5X100K ohm, l/4u, 5X330 ohm, l/4w, 5XIK ohm, l/4w, 5X
6.8K ohm, l/4w, 5X3.3K ohm, l/4w, 5X33K ohm, l/4w, 5X1 MEG ohm, l/4w, 5X2.2K ohm, l/4w, 5X220K ohm, l/4w, 5XI00K ohm, l/4w, 5X7.5K ohm, l/4w, 5X750K ohm, l/4w, 5X100K ohm, l/4w, 5X4.7K ohm, I/4w, 5X560K ohm, l/4w, 5X82K ohm, l/4w, 5XIK ohm, l/4w, 5X330 ohm, l/4w, 5X330 ohm, l/4w, 5X
3.3K ohm, l/4w, 5X4.7K ohm, l/4w, 5X
IK ohm, l/4w, 5X10K ohm, l/4w, 5X10OK ohm, l/4u, 5XIK ohm, l/2«, 5X220 ohm, l/4w, 5X4.7K ohm, l/4«, 5X22K ohm, l/4w, 5XIK ohm, l/4w, 5X4.7K ohm, 1/4h, 5X10K ohm, l/4w, 5X

Separate DIP, 15K ohm (7 RESISTORS)Separate DIP, 39K ohm (8 RESISTORS)Common SIP, 10K ohm (10 RESISTORS)
INTEGRATED CIRCUITS
U601 606-0013-000U602 606-0015-000U603 606-0015-000
U604 607-0015-000U605 607-0075-000U606 607-0008-000U6O7 610-0013-000U608 607-0026-000U609 609-0008-000U610 607-0022-000U611 609-0008-000U612 607-0075-000
MISCELLANEOUS

TL082, Bi-FET Dual OpArnpTL084, Bl-FET Quad OpArnpTLO84, Bi-FET Quad OpArnp7407, Hex Buffer/Driver74LS241, Octal Buffer/Line Driver74121, Monostable Multivibrator8748, Microprocessor, Nonerasable
74LSO4, Hex InverterULN2003A, Peripheral Driver74LS14, Hex Schmitt Trigger InvertULN2003A, Peripheral Driver74LS241, Octal Buffer/Line Driver

XTL601 448-0008-000
613-0015-000 5613-0001-000613-0017-000613-0020-000 2613-0009-000 4613-0008-000 9613-0007-000323-0001-011

Crystal, 6.000 MHZJumper, DIP PROGRAMSocket, Transistor T0-92Socket, 40 Pin DIPSocket, 20 Pin DIPSocket, 16 Pin DIPSocket, 14 Pin DIPSocket, 8 Pin DIP
Card PuLl, PLAY CTL

cn



PLAY LOGIC CARD
831-0256-003 WITHOUT MICROPROCCESSOR
831- 0256-073 WITH pP (PROGRAMMED WITH

SOFTWARE ID NUMBER SBPOIOI)

831-0256- 113

831-0256-183

WITH pp (PROGRAMMED WITH
SOFTWARE ID NUMBER SBP0I02)
WITH LIP (PROGRAMMED WITH
SOFTWARE ID NUMBER SBP0103)

FIGURE 5-9
REPRODUCER LOGIC PCB

OVERLAY

5-18



FIGURE 5-10
REPRODUCER LOGIC PCB

SCHEMATIC
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REPRODUCER MOTHERBOARD
PARTS LIST

831-0260

(4/87)
CAPACITORS
C101 687-0011-000 Aluminum Electrolytic, 2200 ufd, 63V
C102 687-0010-000 Aluminum Electrolytic, 3300 ufd, 50V
C103 680-3163-033 Po1 yes te r, .33 ufd, 63V
C104 686-0009-000 Ceramic Disc, .1 ufd, 25V
C105 687-0012-000 Aluminum Electrolytic, 6800 ufd, 16V
C106 694-0005-000 Tantalum , 1 ufd, 35V
C107 687-0010-000 A1uminum Electrolytic, 3300 ufd, 50V
C108 687-0010-000 Aluminum Electrolytic, 3300 ufd, 50V
C109 694-0005-000 Tantalum , 1 ufd, 35V
C110 694-0005-000 Tantalum , 1 ufd, 35V
Cl 1 1 -- NOT USED
Cl 12 686-0009-000 Ceramic Disc, .1 ufd, 25V
Cl 13 686-0009-000 Ceramic Disc, .1 ufd, 25V
Cl 14 686-0009-000 Ceramic Disc, . 1 ufd, 25V
Cl 15 686-0009-000 Ceramic Disc, .1 ufd, 25V
DIODES
CR101 575-0022-000 MDA206 Bridge Rectifier
CR102 575-0022-000 MDA206 Bridge Recti f ier
CR103 575-0022-000 MDA206 Bridge Rectifier
CR104 575-0007-050 1N4005
CR105 575-0022-000 MDA206 Bridge Rectifier
CR106 575-0007-050 1N4005
CR107 575-0007-050 1N4005
CR108 575-0007-050 1N4OO5
CR109 575-0007-050 1N4OO5
CR110 575-0007-050 1N4005 (Replaces R102)
RESISTORS

TRANSFORMERS

R101 630-0283-000 Carbon Film, 6.8K ohm , l/2w,, 5%
R102 -- NOT USED----
R103 630-0079-000 Carbon Film, 4 . 7K ohm,, l/4w,, 5%
R104 630-0039-000 Carbon Film, 100 ohm , l/4w, 5%
R105 630-0039-000 Carbon Film, 100 ohm, l/4w, 5X
R106 630-0039-000 Carbon Film, 100 ohm, l/4w, 5X
R107 630-0039-000 Carbon Film, 100 ohm, l/4w, 5X

T101 532-0007-000 Transformer, Audio Output (LEFT)
T102 532-0007-000 Transformer, Audio Output (RIGHT)
SOCKETS A CONNECTORS

J110 380-0062-000 Socket, 3 Pin Regulator
Jill 380-0062-000 Socket, 3 Pin Regulator
J112 380-0062-000 Socket, 3 Pin Regulator
JI 380-0065-000 Receptacle, 50 PCS (REMOTE)

J101 380-0063-000 Socket, 1 5 POS EDGE (SERVO)
J102 380-0063-000 Socket, 1 5 POS EDGE (PLAY AMP)J 103 380-0063-000 Socket, 1 5 POS EDGE (ELSA)
J 104 380-0061-000 Socket, 2 5 POS EDGE (PLAY CON)J105 613-0009-000 Socket, 16 Pin DIP (FLEX. BOARD

P106 376-0041-000 Wafer, 2 POS W/LOCK GOLD (SPLICE DET
P107 376-0032-000 Wafer, 3 POS LOCK (AZ. MOTOR)
P108 376-0035-000 Wafer, 9 POS LOCK (POWER XFMR)
P109 376-0032-000 Wafer, 3 POS LOCK (*18V REG.)
Pl 13 376-0033-000 Wafer, 3 POS LOCK GOLD IL-HEAD)
Pl 14 376-0033-000 Wafer, 3 POS LOCK GOLD (R-HEAD)
Pl 15 376-0033-000 Wafer, 3 POS LOCK GOLD (CUE HEAD)
Pl 17 376-0031-000 Wa fer, 2 POS LOCK (SOLENOID)
Pl 18 376-0031-000 Wafer, 2 POS LOCK (CART. SW.)Pl 19 376-0033-000 Wafer, 3 POS LOCK GOLD (L-OUT)
P120 376-0033-000 Wafer, 3 POS LOCK GOLD IR-OUT)

382-0039-000 Lock, Vertical Bail Mount
350-0205-000
359-0021-000

2 Screw,
2 Washer

2 -56 X 3/8 PP HD (P4 MTG.)
Fiber »2

370-0201-000 2 Nut, Hex 2-56 X 3/16
382-0040-000 4 Key, Card Edge (AMP 530687-1)
382-0041-000 2 Key, Polarizing (FOR 380-0066-000)

P4 380-0066-000 Header, 26 POS (SCOTCH FLEX 3429-1302)
(INTERCON)

MISCELLANEOUS
443-0022-000
359-0015-000
XXX-XXXX-XXX

2 Mount, 4-Way, Adhesive (PANDUIT ABMM-A-C)
Washer, Fiber «6
Bus Wire Jumper (Replaces Clll)
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600 OHM OUTPUT
IMPEDANCE SHOWN.
FOR ISO OHM OUTPUT
CONNECT AS FOLLOWS

12 3 4 5 6 7 8
Q p Op Op OO

I. PARTS WITHIN (-------) OASHEO LINEO AREAS ARE NOT USEO IN MONO MACHINES.
2. PARTS WITHIN <------- ) OASHEO LINED AREAS ARE NOT USEO ON MACHINES WITHOUT ELSA.

FIGURE 5-11
REPRODUCER MOTHERBOARD
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SCHEMATIC
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REPRODUCER FLEXIBLE SWITCH PCB
W/ELSA

PARTS LIST

(831-0263-014)
(4/87)

RESISTORS

R201 630-0061-000 Carbon Film, 150 ohm, l/4w, 5%
R202 630-0061-000 Carbon Film, 150 ohm, l/4w, 5%
R203 630-0061-000 Carbon Fi Im, 150 ohm, l/4w, 5%
R204 630-0043-000 Carbon Film, 820 ohm, l/4w, 5%
R205 630-0043-000 Carbon Film, 820 ohm, l/4w, 5%
R206 630-0043-000 Carbon film, 820 ohm. l/4w. 5%

(22-01-2045)(PHASE)

POS CA-16P-02 (PLAY MOTHER)

(POWER)
(TERTIARY CUE)

(AML91LA85) (RUN)
(AML91LA85) (READY)
(AML91LA85) (CUE)

(MV52124) (SEC ONDARY CUE)
(MV57124)
(MV53124 >

POS W/LOCK
Crimp (08-50-0114)
16

DISPLAYS

DS201 415-0010-000 Lamp, #85
DS202 415-0010-000 Lamp, #85
DS203 415-0010-000 Lamp, »85
DS204 575-0021-000 LED, Green
DS205 575-0019-000 LED, Red
DS206 575-0020-000 LED, Yelloi

SOCKETS AND PLUGS

J201 380-0074-000 Housing, 4
382-0044-000 4 Terminal, I

P201 378-0034-000 Plug, DIP

SWITCHES

S201 391-0019-000 Switch, Push (X65893-AML) (START)
S202 391-0019-000 Switch, Push (X65893-AML) (STOP)
S203 391-0019-000 Switch, Push (X65893-AML) (CUE)

MISCELLANEOUS

404-0028-000 Lens, Yellow AML51-F10Y (STOP SWITCH)
404-0029-000 Lens, Green AML51-F10G (START SWITCH
404-0031-000 Lens, Blue AML51-F10B (CUE SWITCH)
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FIGURE 5-13
REPRODUCER FLEXIBLE SWITCH PCB

OVERLAY
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P201
MATES WITH J105

USED ONLY FOR MACHINES WITH ELSR

(Jl-14,J103-N)
(J103-S)
(J103-15)

+30
(Jl-30,J104-24)
(Jl-23,J104-25)
CJI—31,J104-2)
(J104-Y)

+ 15

(J104-17)

SWITCH COMMON

(Jl-32,J104-V)
(Jl-33,J104-20)
(Jl-34,J104-21)

ORANGE
YELLOW
GREEN

(J201-5)
(J201-4)
(J201-2)

RED (J201-1)
BLACK (J201-3)
BLACK (S4-3)

NOTES:
1. ALL RESISTORS ARE 1/4 WATT AND DESIGNATED IN OHMS.
2. WE RESERVE THE RIGHT TO MAKE CHANGES AND IMPROVEMENTS.

PC BOARD NUMBER:
831-0263-004 WITH OUT ELSR
831-0263-014 WITH EL'SR

FIGURE 5-14
REPRODUCER FLEXIBLE SWITCH PCB

SCHEMATIC
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P201
MATES WITH J105 USED ONLY FOR MACHINES WITH ELSA

(Jl-14,J103-N)
(J103-S)
(JI03-15)

+30
(Jl-30,J104-24)
(Jl-29,J104-25)
CJI—31,J104-2)
(J104-Y)

+ 15

(J104-17)

SWITCH COMMON

(Jl-32, J104-V)
(Jl-33,J104-20)
CJl-34,J104-21)

ORANGE
YELLOW
GREEN

(J201-5)
(J201-4)
(J201-2)

RED (J201-1)
BLACK (J201-3)
BLACK (S4-3)

NOTES:
1. ALL RESISTORS ARE 1/4 WATT AND DESIGNATED IN OHMS.
2. WE RESERVE THE RIGHT TO MAKE CHANGES AND IMPROVEMENTS.

PC BOARD NUMBER:
831-0263-004 WITH OUT ELSR
831-0263-014 WITH EL6R

FIGURE 5-14
REPRODUCER FLEXIBLE SWITCH PCB

SCHEMATIC
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REPRODUCER ERASE PHASE PCB
PARTS LIST

CAPACITORS

C710 686-0003-000 Ceramic Disc., .05 ufd,, 500V
C7O2 686-0003-000 Ceramic Disc i, .05 ufd,, 500V
C703 686-0001-000 Ceramic Disc i, .1 ufd, 500V
C7O4 694-0002-000 Tantalum 10 ufd, 20V
C705 686-0009-000 Ceramic Disc,, .1 ufd, 25V
C706 694-0002-000 Tantalum., • 1 ufd, 20V
C7O7 694-0002-000 Tantalumi. • 1 ufd, 20V
C7O8 686-0009-000 Ceramic Disc i, .1 ufd, 25V
C709 686-0009-000 Ceramic Disc i, .1 ufd, 25V
C710 686-0009-000 Ceramic D1SC ,, .1 ufd, 25V

RESISTORS

R701 630-0063-000 Carbon Film, IK ohm, l/4w
R702 630-0039-000 Carbon Film, 100 ohm, l/4w
R703 630-0045-000 Carbon Film, 180 ohm, l/4w
R704 630-0071-000 Carbon Film, 2.2K ohm, l/4w
R705 630-0039-000 Carbon Film, 100 ohm, l/4w
R706 628-0092-000 BWH, 620 ohm, 2w
R707 634-0004-000 Metal Film, Precision, 1.5K ohm, l/4w, 1%
R708 634-0020-000 Metal Film, Precision, IK ohm, l/4w, 1%
R709 634-0021-000 Metal Film, Precision, I50K ohm, l/4w, 1%
R710 634-0006-000 Metal Film, Precision, 4.75K ohm, l/4w, 1%
R711 634-0022-000 Metal Film, Precision, 1 MEG ohm, l/4w, 1%
R712 630-0063-000 Carbon Film, IK ohm, l/4w
R713 630-0087-000 Carbon Film, 10K ohm, l/4w

DIODES

CR701 575-0007-050 1N4005
CR702 575-0031-000 1N4448
CR703 575-0031-000 1N4448
CR704

SOCKETS

575-0007-050

& PLUGS

1N4005

613-0007-000
613-0008-000

(4) IC Socket, 8 Pin DIP (U710,702,703,704)
1C Socket, 14 Pin DIP (U7O5)

P7 01 376-0071-000 Wafer, Locking, 8 Position, .100
P702 376-0031-000 Wafer, Locking, 2 Position, .100
P703 376-0070-000 Header, w/Lock, 3 Pos. w/o pin 2, Rt. Angle
P704 376-0061-011

INTEGRATED CIRCUITS

Wafer, w/Lock, 3 Pos. w/o pin 2

U701 585-0011-000 Opto Isolator, MOC634
U702 607-0081-000 Driver, 75478
U703 6UO-0025-000 CMOS Op Amp, TLO272CP
U704 607-0011-000 Driver, 75454
U705 607-0024-000

FUSES/FUSE HOLDERS

Dual-D Flip/Flop, SN74LS74

F701 417-0008-000 117V Fuse, 3 AG, 6 1/4 Amp Slo-Blo
418-0002-000 (2) Fuse Clamp, 3AG)

F701 417-0017-000 240V Fuse, 5 x 20mm, 3.15 Amp Slo-Blo
418-0008-000

MISCELLANEOUS

(2) Fuse Clip, 5mm, PC mount

Q701 584-0002-000 2N6348A TR1AC

K701 480-0012-003 24VDC DPDT

VR2 605-0012-000

352-0007-000
372-1104-000
613-0006-000

+5V Regulator, MC7805CT

Screw, Nylon, 4-40 X 3/8 RD HD
Nut, Nylon 4-40 X 1/4 Hex (SMITH 2554)
Heat Sink, (THERMALLOY 6106-B14)

613-0041-000
350-0635-000

(2) Insulator, SIL PAD 400, TO-220
Screw, 6-32 x 3/8 Phil. Pan Hd.

350-1035-000
382-0104-000

(2) Screw, 10-32 x 3/8 Phil. Pan Hd.
Cover, For 3-pin MTA (AC Cable)
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FIGURE 5-15
REPRODUCER ERASE PHASE PCB

OVERLAY
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RECORD & METER AMPLIFIER PCB
PARTS LIST

831-0245

CAPACITORS

Cl 1 U 1
Cl 102
Cl 103
Cl 104
<1 105
Cl 106
Cl 107
Cl 108
Cl 109
Cl 110
C1111
C1112
Cl 113
CI 1 1 4
Cl 115
Cl 1 16
Cl 117
Cl 1 18
C 1 1 19
Cl 120
C1 1 2 1
Cl 122
Cl 123
Cl 124
Cl 125
Cl 126
Cl 127
CH 28
Cl 129
Cl 130
Cl 131
C1132
Cl 133
CH34
Cl 135
Cl 136
Cl 137
Cl 138
Cl 139
CH40
Cl 14 1
Cl 142
Cl 143
Cl 144
C1 1 4 5
Cl 146
Cl 147
Cl 148
Cl 149
Cl 150
Cl 151
C1152
Cl 153
C1154
Cl 155
Cl 156
Cl 157
Cl 158

SEE TABLE Ob' VALUES ON
SEE TABLE OF VALUES ON
SEE TABLE OF VALUES ON
SEE TABLE OF VALUES ON
695-1910-013
695-1910-013
678-0563-033
678-0563-033
695-1910-013
695-1910-013
680-0401-033
680-0101-033
686-0009-000
686-0009-000
686-0009-000
686-0009-000
695-1910-013
695-1910-013
686-UU09-000
686-0009-000
SEE TABLE OF VALUES ON
SEE TABLE OF VALUES ON
SEE TABLE OF VALUES ON
SEE TABLE OF VALUES ON
SEE TABLE OF VALUES ON
SEE TABLE OF VALUES ON
695-1910-013
695-1910-013
680-0501-033
680-0501-033
680-0101-033
680-0101-033
677-0006-000
677-0006-000
686-0009-000
686-0009-000
686-0009-000
686-0009-000
695-0750-013
695-0750-013
695-1135-013
695-1135-013
686-0009-000
686-0009-000
695-1135-013
695-1135-013
695-1135-013

SCHEMATIC ILLUSTRATION
SCHEMATIC ILLUSTRATION
SCHEMATIC ILLUSTRATION
SCHEMATIC ILLUSTRATION
Aluminum Electrolytic, 100 ufd, 10V
Aluminum Electrolytic, 100 ufd, 10V
Polypropylene, 470 pfd, 63V
Polypropylene, 470 pfd, 63V
Aluminum Electrolytic . 100 ufd, 10V
Aluminum Electrolytic , 100 ufd, 10V
Polyester, .0018 ufd, 100V
Polyester .0018 ufd, 100V
Ceram i c Disc, .1 ufd, 25V
Ceramic Disc, .1 ufd, 25 V
Ceramic Disc, .1 ufd, 25V
Ceramic Disc, . 1 ufd, 25V
Aluminum Electrolytic , 100 ufd, 10V
Aluminum Electrolytic , 100 ufd, 10V
Ceramic Disc, . 1 ufd, 25 V
Ceramic Disc, . 1 ufd, 25V
SCHEMATIC ILLUSTRATION (EQ)
SCHEMATIC ILLUSTRATION (EQ)
SCHEMATIC ILLUSTRATION (EQ)
SCHEMATIC ILLUSTRATION (EQ)
SCHEMATIC ILLUSTRATION (EQ)
SCHEMATIC ILLUSTRATION (EQ)
Aluminum Electrolytic, 100 ufd, 10V
Aluminum Electrolytic, 100 ufd, I0V
Polyester, . 0022 ufd, 100V
Polyester, . 0022 ufd, 100V
Polyester, .001 ufd, 100V
Polyester, . 001 ufd, 100V
Silver Mica, 150 pfd, 300V
Silver Mica, 150 pfd, 300V
Ceramic Disc , • 1 ufd, 25V
Ceramic Disc , .1 ufd, 25V
Ceramic Disc , • 1 ufd, 25V
Ceramic Disc . • 1 ufd, 25V
Aluminum Electrolytic, 1 ufd, 50V
Aluminum Electrolytic, 1 ufd, 50V
Aluminum Electrolytic, 4.7 ufd, 35V
Aluminum Electrolytic, 4.7 ufd, 35V
Ceramic Disc, .1 ufd, 25V
Ceramic Disc, .1 ufd, 25V
Aluminum Electrolytic, 4.7 ufd, 35V
Aluminum Electrolytic, 4.7 ufd, 35V
Aluminum Electrolytic, 4.7 ufd, 35V

686-0009-000

686-0009-000
686-0009-000
686-0009-000
686-0009-000
686-0009-000
686-0009-000
695-133.5-013
695-1335-013

•NOT USED-----------------------------
Ceramic Disc, . 1 ufd, 25V
-NOT USED-----
Ceramic Disc, . 1 ufd, 25V
Ceramic Disc, . 1 ufd, 25V
Ceramic Disc, . 1 ufd, 25V
Ceramic Disc, . 1 ufd, 25V
Ceramic Disc, . 1 ufd, 25 V
Ceramic Disc, . 1 ufd, 25 V
Aluminum Electrolytic, 10 ufd, 35V
Aluminum Electrolytic, 10 ufd, 35V

DIODES

CR1101 575-0014-000 1N4148CR1102 575-0014-000 1N4148
CR1103 575-0014-000 1N4148
CR1104 575-0014-000 IN4 148
CRU05 575-0014-000 1N4148
CR1106 575-0014-000 1N4148
CR1107 575-0014-000 1N4148
CR1108 -------- not USED----------------
CR1109 575-0014-000 1N4148
CR1110 -------- not USED----------------
CRH 11 575-0014-000 1N4148
CR1112 575-0014-000 1N4148
CRH 13 575-0014-000 1N4148
CR1114 575-0014-000 1N4148
CRH 15 575-0014-000 1N4148
CRH 16 575-0014-000 1N4148
CR1117 575-0014-000 1N4148
CR1118 575-0014-000 1N4148
CRH 19 577-0010-000 1N4738A 8.2V, Iw, ZENER
CRH 20 577-0010-000 1N4738A 8.2V, Iw, ZENER
CR1121 577-0010-000 1N4738A 8.2V, Iw, ZENER
CR1122 577-0010-000 1N4738A 8.2V, Iw, ZENER
INDUCTORS

L1101 512-0004-000 8.2 mH
L1102 512-0004-000 8.2 mH
RESISTORS

R1101 SEE TABLE OF VALUES ON SCHEMATIC ILLUSTRATION
R1102 SEE TABLE OF VALUES ON SCHEMATIC ILLUSTRATION
R1103 SEE TABLE OF VALUES ON SCHEMATIC ILLUSTRATION
R1104 SEE TABLE OF VALUES ON SCHEMATIC ILLUSTRATION
R1 105 630-0089-000 Carbon Film, 12K ohm, l/4w, 5X (SEE TABLE)
R1 106 630-0089-000 Carbon Film, 12K ohm, l/4w, 5X (SEE TABLE)
R1 107 630-0063-000 Carbon Film, IK ohm, l/4w, 5%
R1108 630-0063-000 Carbon Film, IK ohm, l/4w, ;5%
R1 109 630-0111-000 Carbon Film, 100K ohm , l/4w , 5%
R1 110 630-0111-000 Carbon Film, 100K ohm . l/4w , 5%
R1 111 630-0111-000 Carbon Film, 100K ohm , l/4w , 5X
RH12 630-0111-000 Carbon Film, 100K ohm , l/4w , 5X
R1 1 13 630-0111-000 Carbon Film, 100K ohm , l/4w , 5X
R1114 630-0111-000 Carbon Film, 100K ohm , l/4w , 5X
R1 115 630-0079-000 Carbon Film, 4.7K ohm , l/4w , 5X
RH16 630-0079-000 Carbon Film, 4.7K ohm , l/4w , 5X
R1117 630-0083-000 Carbon Film, 6.8K ohm , l/4w , 5X
R1118 630-0083-000 Carbon Film, 6.8K ohm , l/4w , 5X
R11I9 630-0101-000 Carbon Film, 39K ohm, l/4w, 5X
R1120 630-0101-000 Carbon Film, 39K ohm, l/4w, 5X
R1120 630-0101-000 Carbon Film, 39K ohm, l/4w, 5X
R1121 630-0063-000 Carbon Film, IK ohm, l/4w, 5X
R1122 630-0063-000 Carbon Film, IK ohm, l/4w, 5X
R1123 630-0079-000 Carbon Film, 4.7K ohm , l/4w , 5X
RH24 630-0079-000 Carbon Film, 4.7K ohm , l/4w • 5X
R1125 630-0079-000 Carbon Film, 4.7K ohm , l/4w , 5X
R1126 630-0079-000 Carbon Film, 4.7K ohm , l/4w , 5X
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R1127 630-0119-000 Carbon Film, 220K ohm, l/4w, 5%
R1128 630-0119-000 Carbon Film, 220K ohm, l/4w, 5%
R1129 630-0079-000 Carbon Film, 4.7K ohm, l/4w, 5%
R1130 630-0079-000 Carbon Film, 4.7K ohm, l/4w, 5%
R1131 630-0099-000 Carbon Film, 33K ohm, l/4w, 5% R1195 630-0115-000
R1132 630-0099-000 Carbon Film, 33K ohm, l/4w, 5% R1196 630-0115-000
R1133 630-0099-000 Carbon Film, 33K ohm, l/4w, 5% R1197 630-0069-000
R1134 630-0099-000 Carbon Film, 33K ohm, l/4w, 5% R1198 630-0069-000
R1135 630-0089-000 Carbon Film, 12K ohm, l/4w, 5% R1199 630-0111-000
R1136 630-0089-000 Carbon Film, 12K ohm, l/4w, 5% R1200 630-0111-000
R1137 630-0083-000 Carbon Film, 6.8K ohm, l/4w, 5% R1201 630-0091-000
R1138 630-0083-000 Carbon Film, 6.8K ohm, l/4w, 5% R1202 630-0091-000
R1139 630-0075-000 Carbon Film, 3.3K ohm, l/4w, 5% R1203 630-0095-000
R1140 630-0075-000 Carbon Film, 3.3K ohm, l/4w, 5% R1204 630-0095-000
R1141 630-0081-000 Carbon Film, 5.6K ohm, l/4w, 5% R12O5 630-0099-000
R1142 630-0081-000 Carbon Film, 5.6K ohm, l/4w, 5% R1206 630-0099-000
R1143 636-0043-000 Potentiometer , 500 ohm (L-16 kHz TRIM)
R1144 636-0043-000 Potentiometer , 500 ohm (R-16 kHz TRIM)
R1145 636-0028-000 Potentiometer , 10K ohm (L-HIGH EQ. > ■
R1 146 636-0028-000 Potentiometer , 10K ohm (R-HIGH EQ. ) INTEGRATED CIRCUITS
R1147 630-0087-000 Carbon Film, 10K ohm, l/4w, 5%
R1148 630-0087-000 Carbon Film, 10K ohm, l/4w, 5% U1101 606-0016-000
R1149 630-0111-000 Carbon Film, 100K ohm, l/4w, 5% U1102 606-0016-000
R1150 630-0111-000 Carbon Film, 100K ohm, l/4w, 5% U1103 608 -0004-000
R1151 630-0047-000 Carbon Film, 220 ohm, l/4w, 5% U1104 608-0004-000
R1152 630-0047-000 Carbon Film, 220 ohm, l/4w, 5% U1105 606-0013-000
R1153 630-0071-000 Carbon Film, 2.2K ohm, l/4w, 5% U1106 606-0013-000
R1 154 630-0071-000 Carbon Film, 2.2K ohm, l/4w, 5% U1 107 608-0021-000
R1155 630-0061-000 Carbon Film, 820 ohm, l/4w, 5% U1108 608-0021-000
R1156 630-0061-000 Carbon Film, 820 ohm, l/4w, 5% U1109 606-0017-000
R1157 636-0029-000 Potentiometer , 50K ohm (L-PEAK LEVEL SET) Ull 10 606-0017-000
R1 158 636-0029-000 Potentiometer , 50K ohm (R-PEAK LEVEL SET)
R1159 630-0079-000 Carbon Film, 4.7K ohm, l/4w, 5%
R1 160 630-0079-000 Carbon Film, 4.7K ohm, l/4w, 5% 613-0009-000R1 161 630-0110-000 Carbon Film, 91K ohm, l/4w, 5%
R1162 630-0110-000 Carbon Film, 91K ohm, l/4w, 5% 613-0008-000
R1163 630-0087-000 Carbon Film, 10K ohm, l/4w, 5% 613-0007-000
R1164 630-0087-000 Carbon Film, 10K ohm, l/4w, 5% 323-0001-051
R1165 630-0057-000 Carbon Film, 560 ohm, l/4w, 5% W1 101 427-0003-000
R1166 630-0057-000 Carbon Film, 560 ohm, l/4w, 5% W1102 427-0003-000
R1167 630-0069-000 Carbon Film, 1.8K ohm, l/4w, 5%
R1168 630-0069-000 Carbon Film, 1.8K ohm, l/4w, 5%
R1169 630-0097-000 Carbon Film, 27K ohm, l/4w, 5%
R1 170 630-0097-000 Carbon Film, 27K ohm, l/4w, 5%
R1171 630-0071-000 Carbon Film, 2.2K ohm, l/4w, 5%
R1172 630-0071-000 Carbon Film, 2.2K ohm, l/4w, 5%
R1173 630-0135-000 Carbon Film, 1 MEG ohm, l/4w, 5%
R1 174 630-0135-000 Carbon Film, 1 MEG ohm, l/4w, 5%
R1175 636-0029-000 Potentiometer•, 50K ohm (L-PROGRAM LEVEL SET)
R1 176 636-0029-000 Potentiometer■, 50K ohm (R-PROGRAM LEVEL SET)
R1177 636-0032-000 Potentiometer■, 500K ohm(L-PGM BIAS LEVEL SET)
R1178 636-0032-000 Potentiometer■, 500K ohm(R-PGM BIAS LEVEL SET)
R1179 636-0029-000 Potentiometer■, 50K ohm (L-RECORD LEVEL SET)
R1 180 636-0029-000 Potentiometer , 50K ohm (R-RECORD LEVEL SET)
R1181 636-0029-000 Potentiometer■, 50K ohm (CUE PLAY LEVEL SET)
R1182 KTZ'l'T rlQETl

630-0039-000 Carbon Film, 100 ohm, l/4w, 5%R1183
R1 184 -------- not USED-----
R1185 636-0032-000 Potentiometer, 500K ohm (CUE BIAS LEVEL SET)
R1186 ------------------------ NOT USED--------------------------------------
R1187 630-0071-000 Carbon Film, 2.2K ohm, l/4w, 5%
R1188 630-0119-000 Carbon Film, 220K ohm, l/4w, 5%
R1189 630-0119-000 Carbon Film, 220K ohm, l/4w, 5%
R1190 630-0119-000 Carbon Film, 220K ohm, l/4w, 5%
R1 191 630-0079-000 Carbon Film, 4.7K ohm, l/4w, 5%
R1192 630-0079-000 Carbon Fi Im, 4.7K ohm, l/4w, 5%
R1193 630-0071-000 Carbon Film, 2.2K ohm, l/4w, 5%
R1194

Carbon Film, 150K ohm, l/4w, 5%
Carbon Film, 150K ohm, l/4w, 5%
Carbon Film, 1.8K ohm, l/4w, 5%
Carbon Film, 1.8K ohm, l/4w, 5%
Carbon Film, 100K ohm, l/4w, 5%
Carbon Film, 100K ohm, l/4w,, 5%
Carbon Film, 15K ohm, l/4w, 5%
Carbon Film, 15K ohm, l/4w, 5%
Carbon Film, 22K ohm, l/4w, 5%
Carbon Film, 22K ohm, l/4w, 5%
Carbon Film, 33K ohm, l/4w, 5%
Carbon Film, 33K ohm, l/4w, 5%

TLO74, Bi-FET Quad OpAmp
TLO74, Bi-FET Quad OpAmp
4052B, Differential 4-Channel Multiplexer
4052B, Differential 4-Channel Multiplexer
TL082, Bi-FET Dual OpAmp
TL082, Bi-FET Dual OpAmp
4051, Single 8-Channel Multiplexer
4051, Single 8-Channel Multiplexer
TL081, Bi-FET OpAmp
TLO81, Bi-FET OpAmp

(4) Socket, 16 Pin DIP
(2) Socket, 14 Pin DIP
(4) Socket, 8 Pin DIP

Card Pull, REC AMP
Jumper Wire, Insulated, #24 Solid
Jumper Wire, Insulated, #24 Solid

o o
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(7/85)

FIGURE 5-17
RECORD & METER AMPLIFIER PCB

OVERLAY
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o o
RECORDER BIAS PCB

PARTS LIST
831-0262

(7/85)

CAPACITORS
Cl 201 680-2963-033
Cl202 680-1363-033
Cl203 680-2563-033
C1204 678-0863-033
Cl205 680-2963-033
Cl 206 680-0201-033
Cl207 680-2563-033
Cl208 680-2563-033
Cl 209 695-1335-013
C1210 695-1335-013
C1211 695-1925-013
Cl 212 680-1363-033
Cl 213 680-2563-033
Cl 214 678-0863-033
Cl215 680-0201-033
Cl216 680-2563-033
C1217 680-2563-033
C1218 695-1335-013
C1219 695-1335-013
C1220 695-1925-013
Cl221 680-1363-033
C1222 695-1335-013
Cl223 695-1335-013
Cl224 686-0009-000
Cl 225 680-1363-033
Cl226 680-2963-033
Cl 227 680-2563-033
Cl228 680-2563-033
Cl229 678-0563-033
Cl230 680-1363-033
Cl 231 680-0201-033
Cl 232 680-2563-033
Cl 233 680-2563-033
C1234 695-1335-013
Cl 235 695-1335-013
C1236 695-1735-013
Cl237 680-2363-033
Cl238 680-1363-033
Cl 239 695-0750-013
Cl240 695-0750-013

DIODES
CR1201 575-0014-000
CR1202 575-0014-000
CR1203 575-0014-000
CR1204 575-0014-000
CR1205 575-0014-000
CR1206 575-0014-000
CR1207 575-0014-000
CR1208 575-0014-000
CR1209 575-0014-000
CR1210 575-0014-000
CR1211 575-0014-000
CR1212 575-0014-000

Polyester, .22 ufd, 63V
Polyester, .01 ufd, 63V
Polyester, .1 ufd, 63V
Polypropylene, 820 pfd, 63V
Polyester, .22 u-fd, 63V
Polyester, .0012 ufd, 100V
Polyester, .1 u-fd, 63V
Polyester, .1 u-fd, 63V
Aluminum El ectrol ytic , 10 u-fd, 35V
Aluminum Electrolytic, 10 ufd, 35V
Aluminum Electrolytic, 100 ufd, 25V
Polyester, .01 ufd, 63V
Polyester, .1 ufd, 63V
Polypropylene, 820 pfd, 63V
Polyester, .0012 ufd, 100V
Polyester, .1 ufd, 63V
Polyester, .1 ufd, 63V
Aluminum Electrolytic, 10 ufd, 35V
Aluminum Electrolytic, 10 ufd, 35V
Aluminum Electrolytic, 100 ufd, 25V
Polyester, .01 ufd, 63V
Aluminum Electrolytic, 10 ufd, 35V
Aluminum Electrolytic, 10 ufd, 35V
Ceramic Disc, .1 ufd, 25V
Polyester, .01 ufd, 63V
Polyester, .22 ufd, 63V
Polyester, .1 ufd, 63V
Polyester, .1 ufd, 63V
Polypropylene, 470 pfd, 63V
Polyester, .01 ufd, 63V
Polyester, .0012 ufd, 100V
Polyester, .1 ufd, 63V
Polyester, .1 ufd, 63V
Aluminum Electrolytic, 10 ufd, 35V
Aluminum Electrolytic, 10 ufd, 35V
Aluminum Electrolytic, 47 ufd, 35V
Polyester, .068 ufd, 63V
Polyester, .01 ufd, 63V
Aluminum Electrolytic, 1 ufd, 50V
Aluminum Electrolytic, 1 ufd, 50V

1N414B
1N4148
1N414B
1N4148
1N4148
1N4148
1N4148
1N4148
1N414B
1N4148
1N4148
1N4148

CR1213
CR1214
CR1215
CR1216
CR1217

575-0014-000
575-0014-000
575-0014-000
575-0014-000
575-0014-000

1N4148
1N4148
1N4148
1N4148
1N4148

INDUCTORS
L1201 513-0006-000 Inductor, Variable (470-860 uH)
LI 202 512-0006-000 Inductor, 220 uH
LI 203 513-0006-000 Inductor, Variable (470-860 uH>
LI 204 512-0006-000 Inductor, 220 uH
LI 205 512-0004-000 Inductor, 8.2 mH
LI 206 512-0006-000 Inductor, 220 uH
TRANSISTORS
01201 590-0017-010 GES5816 NPN
01202 590-0018-010 GES5817 PNP
01203 596-0002-010 J174 J-FET
01204 590-0017-010 GES5816 NPN
01205 590-0018-010 GES5817 PNP
01206 596-0002-010 J174 J-FET
01207 590-0017-010 GES5816 NPN
QI 208 590-0018-010 GES5B17 PNP
01209 590-0017-010 GES5B16 NPN
01210 590-0017-010 GES5816 NPN
□ 1211 596-0002-010 J174 J-FET
01212 590-0018-010 GES5817 PNP

RESISTORS
R1201 630-0111-000 Carbon Film, 100K ohm, l/4w, 57.
R1202 630-0111-000 Carbon Film, 100K ohm, l/4w, 57.
R1203 630-0135-000 Carbon Film, 1 MEG ohm , l/4w, 57.
R1204 630-0091-000 Carbon Film, 15K ohm, l/4w, 57.
R1205 630-0111-000 Carbon Film, 100K ohm, l/4w, 57.
R1206 630-0095-000 Carbon Film, 22K ohm, l/4w, 57.
R1207 630-0127-000 Carbon Film, 470K ohm, l/4w, 57.
R1208 630-0127-000 Carbon Film, 470K ohm, l/4w, 57.R1209 630-0071-000 Carbon Film, 2.2K ohm, l/4w, 57.R1210 630-0103-000 Carbon Film, 47K ohm, l/4w, 57.R12U 636-0031-000 Potentiometer, 20K ohm (L BIAS ADJR1212 630-0095-000 Carbon Film, 22K ohm, l/4w, 57.
R1213 630-0111-000 Carbon Film, 100K ohm, l/4w, 57.R1214 630-0111-000 Carbon Film, 100K ohm, l/4w, 57.R1215 630-0093-000 Carbon Film, 18K ohm, l/4w, 57.
R1216 630-0071-000 Carbon Film, 2.2K ohm, l/4w, 57.R1217 630-0111-000 Carbon Film, 100K ohm, l/4w, 57.R1218 630-0111-000 Carbon Film, 100K ohm. l/4w, 57.
R1219 630-0063-000 Carbon Film, IK ohm, l/4w, 57.R1220 630-0079-000 Carbon Film, 4.7K ohm, l/4w, 57.R1221 630-0079-000 Carbon Film, 4.7K ohm, l/4w, 57.R1222 630-0063-000 Carbon Film, IK ohm, l/4w, 57.R1223 626-0007-000 Carbon Comp., 4.7 ohm, l/4w, 57.R1224 626-0007-000 Carbon Comp., 4.7 ohm. l/4w, 57.R1225 630-0111-000 Carbon Film, 100K ohm. l/4w, 57.
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R1226 630-0041-000 Carbon Film, 120 ohm, l/4w, 57.
R1227 630-0101-000 Carbon Film, 39K ohm, l/4w, 57.
R1228 630-0095-000 Carbon Film, 22K ohm, l/4w, 57.
R1229 630-0135-000 Carbon Film, 1 MEG ohm, l/4w, 57.
R1230 636-0031-000 Potentiometer, 20K ohm (R BIAS ADJ.)
R1231 630-0093-000 Carbon Film, 18K ohm, l/4w, 57.
R1232 630-0086-000 Carbon Film, 9. IK ohm, l/4w, 57.
R1233 630-0093-000 Carbon Film, 18K ohm, l/4w, 57.
R1234 630-0095-000 Carbon Film, 22K ohm, l/4w, 57.
R1235 630-0111-000 Carbon Film, 100K ohm, l/4w, 57.
R1236 630-0071-000 Carbon Fi Im, 2.2K ohm, l/4w, 57.
R1237 630-0111-000 Carbon Film, 100K ohm, l/4w, 57.
R1238 .630-01 11-000 Carbon Film, 100K ohm, l/4w, 57.
R1239 630-0063-000 Carbon Film, IK ohm, l/4w, 57.
R1240 630-0079-000 Carbon Film, 4.7K ohm, l/4w, 57.
R1241 630-0079-000 Carbon Film, 4.7K ohm, l/4w, 57.
R1242 630-0063-000 Carbon Film, IK ohm, l/4w, 57.
R1243 626-0007-000 Carbon Comp. 4.7 ohm, l/4w, 57.
R1244 626-0007-000 Carbon Comp. 4.7 ohm, l/4w, 57.
R1245 630-0111-000 Carbon Film, 100K ohm, l/4w, 57.
R1246 630-0041-000 Carbon Film, 120 ohm, l/4w, 57.
R1247 630-0101-000 Carbon Film, 39K ohm, l/4w, 57.
R1248 630-0095-000 Carbon Film, 22K ohm, l/4w, 57.
R1249 630-0135-000 Carbon Film, 1 MEG ohm, l/4w, 57.
R1250 630-0111-000 Carbon Film, 100K ohm, 14w, 57.
R1251 630-0135-000 Carbon Film, 1 MEG ohm, l/4w, 57.
R1252 630-0111-000 Carbon Film, 100K ohm, l/4w, 57.
R1253 630-0091-000 Carbon Film, 15K ohm, l/4w, 57.
R1254 630-0111-000 Carbon Film, 100K ohm, l/4w, 57.
R1255 630-0071-000 Carbon Film, 2.2K ohm, l/4w, 57.
R1256 630-0087-000 Carbon Film, 10K ohm, l/4w, 57.
R1237 630-0095-000 Carbon Film, 22K ohm, l/4w, 57.
R1258 630-0127-000 Carbon Film, 470K ohm, l/4w, 57.
R1259 630-0127-000 Carbon Film, 470K ohm, l/4w, 57.
R1260 630-0103-000 Carbon Film, 47K ohm, i/4w, 57.
R1261 630-0135-000 Carbon Film, 1 MEG ohm, l/4w, 57.
R1262 630-0103-000 Carbon Film, 47K ohm, l/4w, 57.
R1263 630-0111-000 Carbon Film, 100K ohm, l/4w, 57.
R1264 636-002B-000 Potentiometer, 10K ohm (CUE BIAS ADJ
R1265 630-0111-000 Carbon Film, 100K ohm, l/4w, 57.
R1266 630-0121-000 Carbon Film, 270K ohm, l/4w, 57.
R1267 630-0127-000 Carbon Fi Im, 470K ohm, l/4w, 57.
R1268 630-0103-000 Carbon Film, 47K ohm, l/4w, 57.
R1269 630-0111-000 Carbon Film, 100K ohm, l/4w, 57.
R1270 630-0111-000 Carbon Film, 100K ohm, l/4w, 57.
R1271 630-0071-000 Carbon Film, 2.2K ohm, l/4w, 57.
R1272 630-0111-000 Carbon Film, 100K ohm, l/4w, 57.
R1273 630-0063-000 Carbon Film, IK ohm, l/4w, 57.
R1274 630-0079-000 Carbon Film, 4.7K ohm, l/4w, 57.
R1275 630-0079-000 Carbon Film, 4.7K ohm, l/4w, 57.
R1276 630-0063-000 Carbon Film, IK ohm, l/4w, 57.
R1277 626-0007-000 Carbon Comp. , 4.7 ohm, l/4w, 57.
R1278 626-0007-000 Carbon Comp. , 4.7 ohm, l/4w, 57.
R1279 630-0041-000 Carbon Film, 120 ohm, l/4w, 57.
R1280 630-0101-000 Carbon Film, 39K ohm, l/4w, 57.
R1281 630-0095-000 Carbon Film, 22K ohm, l/4w, 57.
R12B2 630-0071-000 Carbon Film, 2.2K ohm, l/4w, 57.
R1283 630-0071-000 Carbon Film, 2.2K ohm, l/4w, 57.
R1284 630-0111-000 Carbon Film, 100K ohm, i/4w, 57.
R1285 630-0135-000 Carbon Film, 1 MEG ohm, l/4w, 57.
R1286 630-0111-000 Carbon Film, 100K ohm, l/4w, 57.
R1287 630-0111-000 Carbon Film, 100K ohm, l/4w, 57.
R1288 630-0115-000 Carbon Film, 150K ohm, l/4w, 57.
R1289 630-0111-000 Carbon Film, 100K ohm, i/4w, 57.
R1290 630-0111-000 Carbon Film, 100K ohm, l/4w, 57.
R1291 630-0091-000 Carbon Film, 15K ohm, l/4w, 57.

R1292 630-0135-000 Carbon Film, 1 MEG ohm, l/4w, 57.
R1293 630-0063-000 Carbon Film, IK ohm, l/4w, 57.
R1294 630-0111-000 Carbon Film, 100K ohm, l/4w, 57.
R1295 630-0111-000 Carbon Film, 100K ohm, l/4w, 57.
R1296 630-0135-000 Carbon Film, 1 MEG ohm, l/4w, 57.
R1297 630-0079-000 Carbon Film, 4.7K ohm, l/4w, 57.
R1298 630-0087-000

INTEGRATED CIRCUITS

Carbon Film, 10K ohm, l/4w, 57.

U1201 606-0007-000 LM358, Dual OpAmp
U1202 608-0030-000 4007, Dual Complimentary Pair + Inverter
U1203 606-0018-000 LF3S7, JFET OpAmp
U1204 607-0038-000 74LS92, Divide by 12 Counter
U1205 607-0009-000 75451, Dual Peripheral Positive AND Driver
U1206 606-0018-000 LF357, JFET OpAmp
U1207 608-0030-000 4007, Dual Complimentary Pair + Inverter
U1208 606-0007-000 LM358, Dual OpAmp
U1209 606-0006-000 LM324, Quad OpAmp
U1210 606-0018-000
MISCELLANEOUS

LF357, JFET OpAmp

613-0001-000 12 Socket, Transistor TO-92
613-0008-000 4 Socket, 14 Pin DIP
613-0007-000 6
323-0001-061
325-0262-003

Socket, 8 Pin DIP
Card Pull, BIAS AMP
PCB, Record Bias
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noCORD LOGIC CARD (831-0328-003)
RECORDER LOGIC PCB

PARTS LIST
CAPACITORS
C1301 686-0007-000 Ceramic Disc, .01 ufd, 25VC1302 686-0007-000 Ceramic Disc, .01 ufd, 25VC1303 686-0007-000 Ceramic Disc, .01 ufd. 25VC1304 686-0007-000 Ceramic Disc, .01 ufd, 25VC13O5 686-0007-000 Ceramic Disc, .01 ufd 25VC1306 686-0007-000 Ceramic Disc, .01 ufd, 25VC1307 686-0007-000 Ceramic Disc, .01 ufd, 25VCl 308 686-0007-000 Ceramic Disc, .01 ufd, 25VC1309 686-0007-000 Ceramic Disc, .01 ufd, 25VC1310 686-0007-000 Ceramic Disc, .01 ufd, 25VC1311 686-0007-000 Ceramic Disc, .01 ufd, 25VC1312 695-1335-013 Aluminum Electrolytic, 10 ufd, 35VC1313 695-1335-013 Aluminum Electrolytic, 10 ufd, 35VC1314 686-0009-000 Ceramic Disc, .1 ufd, 25VC1315 686-0009-000 Ceramic Disc, .1 ufd, 25VC1316 686-0007-000 Ceramic Disc, .01 ufd, 25VC1317 677-0001-000 Silver Mica, 100 pfd, 300VC1318 680-1763-033 Polyester, .022 ufd, 63VC1319 695-0750-013 Aluminum Electrolytic, 1 ufd, 50VC1320 686-0009-000 Ceramic Disc, .1 ufd, 25VC1321 686-0009-000 Ceramic Disc, .1 ufd, 25VC1322 695-1135-013 Aluminum Electrolytic, 4.7 ufd, 35VC1323 695-1135-013 Aluminum Electrolytic, 4.7 ufd, 35VC1324 680-0201-033 Polyester, .0012 ufd, 100VC1325 680-1963-033 Polyester, .033 ufd, 63VC1326 695-1716-013 Aluminum Electrolytic, 47 ufd, 16VC1327 686-0009-000 Ceramic Disc, .1 ufd," 25VC1328 686-0009-000 Ceramic Diac, .1 ufd, 25VC1329 680-2163-033 Polyester, .047 ufd, 63VC1330 680-1763-033 Polyester, .022 ufd, 63VC1331 686-0009-000 Ceramic Disc, .1 ufd, 25VC1332 686-0009-000 Ceramic Disc, .1 ufd, 25VC1333 686-0009-000 Ceramic Disc, .1 ufd, 25VC1334 677-0001-000 Silver Mica, 100 pfd, 300VC1335 695-1335-013 Aluminum Electrolytic, 10 ufd, 35VC1336 695-1335-013 Aluminum Electrolytic, 10 ufd, 35VC1337 678-0763-033 Polypropylene, 680 pfd, 63VC1338 680-1101-033 Polyester, .0068 ufd, 100VC1339 678-0363-033 Polypropylene, 330 pfd, 63VC1339 678-0363-033 Polypropylene, 330 pfd, 63VC1340 680-1101-033 Polyester, .0068 ufd, 100VC1341 677-0008-000 Silver Mica, 22 pfd, 300V
C1342 686-0009-000 Ceramic Disc, .1 ufd, 25VC1343 686-0009-000 Ceramic Disc, .1 ufd, 25VC1344 686-0009-000 Ceramic Disc, .1 ufd, 25V
C1345 686-0009-000 Ceramic Disc, .1 ufd, 25VC1346 695-1716-013 Aluminum Electrolytic, 47 ufd, 16V
DIODES
CR1301 575-0014-000 1N4148
CR1302 575-0014-000 1N4148
CR13O3 575-0014-000 INDUCTORSCR13O4 575-0014-000 1N4148
CR13O5 575-0014-000 L1301 512-0004-000 8.2 MHYCR1306 575-0014-000
CR1307 575-0014-000 J**14® TRANSISTORSCR1308 575-0014-000 1N4148
CR1309 575-0014-000 Q1301 596-0002-010 J174 J-FETCR1310 575-0014-000
RESISTORS
R1301 630-0063-000 Carbon Fl Im, Ik ohm, |/4w, 5%
R1302 630-OO79-UOO Carbon film, I. < k ohm , l/4w, 5*
R13O3 630-0063-000 Carbon r i In i Ik onm, 1/ 1 w, 5X
R13O4 630-0075-000 Carbon Film, 3.3K ohm , )/4w, 5X
R1305 630-0051-000 Carbon Fl Im, 330 ohm. 1/lu, 5%
R1306 630-0055-000 Ca rbon Film, 470 ohm, 1/4 w, 5X
R1307 630-0063-000 I arbon b i1m. Ik ohm, l/4w, 5X
R1308R] J09 630-0073-000 Carbon film, 2.iK ohm , 1/lw, 5%
KI 310 63O-0073-0UU Ca rbon film. 2.7K ohm , l/4w, 5%
R1 3 1 1 630-0095-000 Carbon Film, 22K ohm, l/4w, 5%
R13I2K1313

630-01J9-000 Carbon Film, 220K ohm , l/4w, 5X
630-0069-000 Carbon Film, 1.8k ohm , l/4w, 5X

R1314 630-0071-000 Carbon Film, 2.2K ohm , l/4w, 5X
R1315
RI316R1317R1318
R1319R1320
R1321

630-0077-000 Carbon Film, 3.9k ohm , 1/lw, 5X
630-0067-000 Carbon Film, 1.5k ohm , l/4w, 5X
630-0071-000 Carbon Film, 2.2k ohm , l/4w, 5X
630-0111-000 Carbon Film, 100k ohm , ]/4w, 5X
630-0091-000 Carbon Film, 15K ohm, l/4w, 5X
630-0103-000 Carbon Film, 47k ohm, 1/4 w, 5X
630-0091-000 Carbon Film, 15K ohm, l/4w, 5X

RESISTOR PACKS

R1322 630-0117-000 Carbon Film, 180K ohm, l/4w, 5X
R1323 630-0095-000 Carbon Film, 22K ohm, l/4w, 5X
R1324 630-0087-000 Carbon film, 10K ohm, l/4w, 5X
R1325 630-0087-000 Carbon Film, 10K ohm, l/4w, 5X
R1326 636-0028-000 Potentiometer, 10K ohm(CUE LEVEL SET)
R1327 630-0075-000 Carbon Film, 3.3K ohm, l/4w, 5X
R1328 630-0111-000 Carbon Film, 100K ohm, l/4w, 5%
R1329 630-0107-000 Carbon Film, 68K ohm, l/4w, 5%
R1330 630-0035-000 Carbon Film, 68 ohm, l/4«, 5X
R1331 630-0095-000 Carbon Film, 22K ohm, l/4w, 5X
R1332 630-0087-000 Carbon Film, 10K ohm, l/4w, 5X
R1333 630-0061-000 Carbon Film, 820 ohm, l/4w, 5X
R1334 630-0071-000 Carbon Film, 2.2K ohm, l/4w, 5X
R1335 630-0111-000 Carbon Film, 100K ohm, l/4w, 5X
R1336 630-0135-000 Carbon Film, 1 MEG ohm, l/4w, 5X
R1337 630-0063-000 Carbon Film, IK ohm, l/4w, 5X
R1338 630-0069-000 Carbon Film, 1.8K ohm, l/4w, 5X
R1339 630-0071-000 Carbon Film, 2.2K ohm, l/4w, 5%
R134O 630-0063-000 Carbon Film, IK ohm, l/4w, 5X
R1341 630-0071-000 Carbon Film, 2.2K ohm, l/4w, 5%
R1342 630-0063-000 Carbon Film, IK ohm, l/4w, 5X
R1343R1344 630-0079-000 Carbon Film, 4.7K ohm, l/4w, 5X
R1345 630-0087-000 Carbon Film, 10K ohm, l/4w, 5X
R1346 630-0086-000 Carbon Film, 9.IK ohm, l/4u, 5X
R1347 630-0101-000 Carbon Film, 39K ohm, l/4w, 5X
R1348 630-0097-000 Carbon Film, 27K ohm, l/4w, 5X
R1349 630-0097-000 Carbon Film, 27K ohm, l/4w, 5X
R1350 630-0073-000 Carbon Film, 2.7K ohm, l/4w, 5%
R1351 630-0073-000 Carbon Film, 2.7K ohm, l/4w, 5%
RI352 630-0039-000 Carbon Film, 100 ohm, l/4w, 5%
R1353 630-0087-000 Carbon Film, 10K ohm, l/4w, 5X
R1354 630-0061-000 Carbon Film, 820 ohm, l/4w, 5X
R1355 636-0029-000 Potentiometer, 50K ohm(INT. OSC. ZERO LEVEL SET)
R1356 636-0028-000 Potentiometer, 10K ohm(INT. OSC. -10DB LEVEL SET)
R1357 630-0063-000 Carbon Film, IK ohm, l/4w, 5X
R1358 630-0079-000 Carbon Film, 4.7K ohm, l/4w, 5X
R1359 630-0079-000 Carbon Fi Im, 4.7K ohm, l/4w, 5%
R1360 630-0079-000 Carbon Film, 4,7K ohm, l/4w, 5X
R1361 630-0079-000 Carbon Film, 4.7K ohm, l/4w, 5X
R1362 630-0111-000 Carbon Film, 100K ohm; l/4w, 5X

RP1301 631-0003-000RP1302 631-0028-000RP1303 631-0028-000RP13O4 631-0038-000

Common SIP, 9R, IK ohmSIP, 5R, 470 ohmSIP, 5R, 470 ohmSIP, 3R, 6-pin, 470 ohm
INTEGRATED CIRCUITS
U1301 607-0075-000U1302 607-0075-000U1303 607-0027-000U1304 607-0026-000
U1305 610-0013-000U1306 606-0013-000U13O7 609-0008-000U1308 606-0007-000U1309 606-0014-000U1310 607-0027-000U131) 607-0032-000U1312 607-0033-000U1313 607-0027-000U1314 607-0027-000U1315 617-0002-001U1316 609-0024-000U1317 606-0015-000
U1318 608-0028-000
MISCELLANEOUS
XTL1301 448-0003-000

74LS24174LS24174LS163, Syn. Preset Binary Counter74LSO4, Hex Inverter8748, PROH, Non-ErasableTLO82, BiFET Dual OpAmpULN2003, Peripheral Driver
LM358, Dual OpAmpTLO72, BiFET Dual OpAmp74LS163, Syn. Preset Binary Counter7497, 64 Bit Rate Multiplier74LS374, Octal D Flip/Flop74LS163, Syn. Preset Binary Counter74LS163, Syn. Preset Binary CounterPROM, w/Syn. Enable, 63RS168IANSMC1408L8, 8 BIT D/A CONVERTERTL084, BiFET Quad OpAmp4053, Triple 2-Channel Multiplexer

613-0001-000613-0017-000613-0052-000613-0020-000613-0009-000613-0008-000613-0007-000323-0001-071

Crystal, 4.0990 MHZ
Socket, Transistor, TO-92Socket, 40 Pin DIPSocket, 24 Pin DIP, .300 spacingSocket, 20 Pin DIPSocket, 16 Pin DIPSocket, 14 Pin DIPSocket, 8 Pin DIPCard Pull, REC CTL
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CAPACITORS

RECORDER MOTHERBOARD
PARTS LIST

831-0317
(7/85)

RESISTORS

C901 694-0003-000 Tantalum, Epoxy-dipped, 4.7 ufd, 35V
C902 694-0003-000 Tantalum, Epoxy-dipped, 4.7 ufc1, 35V
C903 695-1335-013 Aluminum Electrolytic,, 10 ufd, 35V
C904 695-1335-013 Aluminum Electrolytic., 10 ufd, 35V
C905 677-0003-000 Silver Mica, 300 pfd, 300V
C906 677-0003-000 Silver Mica, 300 pfd, 300V
C907 695-1335-013 Aluminum Electrolytic,, 10 ufd, 35V
C908 695-1335-013 Aluminum Electrolytic,, 10 ufd, 35V
C909 677-0003-000 Silver Mica, 300 pfd, 300V
C910 677-0003-000 Silver Mica, 300 pfd, 300V
C911 695-1335-013 Aluminum Electrolytic,, 10 ufd, 35V
C912 695-1335-013 Aluminum Electrolytic,, 10 ufd, 35V
C913 686-0009-000 Ceramic Disc, .1 ufd, 25V
C914 686-0009-000 Ceramic Disc, .1 ufd, 25V

RESISTOR NETWORKS

R901 630-0058-000 Carbon Film, 620 ohm, l/4w, 57.
R902 630-0058-000 Carbon Film, 620 ohm. l/4w, 57.
R903 630-0043-000 Carbon Film, 150 ohm, l/4w, 57.
R904 630-0043-000 Carbon Film, 150 ohm, l/4w, 57.
R905 630-0115-000 Carbon Film, 150K ohm,, l/4w., 57.
R906 630-0115-000 Carbon Film, 150K ohm,, l/4w,, 57.
R907 630-0107-000 Carbon Film, 68K ohm, l/4w, 57.
R908 630-0107-000 Carbon Film, 68K ohm, l/4w, 57.
R909 6.30-0093-000 Carbon Film, 18K ohm, 1 /4w, 57.
R910 630-0093-000 Carbon Film, 18K ohm, l/4w, 57.
R91 1 630-0080-000 Carbon Film, 5. IK ohm, l/4w,, 57.
R912 630-0080-000 Carbon Film, 5. IK ohm,, l/4w,, 57.
R913 630-0079-000 Carbon Film, 4.7K ohm, l/4w,, 57.
R914 630-0079-000 Carbon Film, 4. 7K ohm,, l/4w,, 57.

TRANSFORMERS

RP901 631-0030-000 Resi stor Array, 4. 7K Ohm, 4R, Separate SIP
RP902 631-0030-000 Resi stor Array, 4.7K Ohm, 4R, Separate SIP
RP903 631-0030-000 Resistor Array, 4.7K Ohm, 4R, Separate SIP

T901 532-0010-000
T902 532-0010-000

Transformer, Audio Input
Transformer, Audio Input

(LEFT)
(RIGHT)

SOCKETS & CONNECTORS
J901 380-0064-000
J902 380-0064-000
J903 380-0064-000
J904 613-0009-000
J911 380-0062-000
P905 376-0032-000
P906 376-0032-000
P907 380-0067-000
P908 376-0033-000
P909 376-0033-000
P910 376-0033-000
P6 380-0066-000
U901 613-0008-000
MISCELLANEOUS
U901 606-0016-000
CR901 575-0007-050

382-0041-000
350-0205-000
359-0021-000
370-0201-000
382-0040-000
427-0003-000

Socket, 25 POS CARD EDGE (AMP) (REC AMP)
Socket, 25 POS CARD EDGE (AMP) (BIAS AMP)
Socket, 25 POS CARD EDGE (AMP) (REC LOGIC)
Socket, 16 Pin DIP (METER BOARD)
Socket, 3 Pin (MOLEX 10-18-2031) (POS 5V REG)
Wafer , 3 POS LOCK (MOLEX 22-27-2031) (L-INPUT)
Wafer , 3 POS LOCK (MOLEX 22-27-2031) (R-INPUT)
Header, 26 POS (SCOTCHFLEX 3493-1002)(SW.BOARD)
Wafer , 3 POS LOCK GOLD (MOLEX 22-29-2031)(L-HD)
Wafer , 3 POS LOCK GOLD (MOLEX 22-29-2031)(R-HD)
Wafer , 3 POS LOCK GOLD (MOLEX 22-29-2031)(C-HD)
Header, 26 POS (SCOTCHFLEX 3429-1302)(INTERCON.)

Socket, IC, 14 Pin DIP

IC, TL074, Quad Bi-FET OpAmp
Diode, 1N4005
Polarizing Key (FOR 380—0066—000)

(2) Screw, 2-56 X 3/8 PP HD ZP
(2) Washer, Fiber, 42
(2) Nut, HEX 2-56 X 3/16

Key, CARD EDGE (AMP 530687-1)
Jumper Wire, White, Insulated, #24 SOLID

5-49



FIGURE 5-23
RECORDER MOTHERBOARD

OVERLAY
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RECORD METER PCB
PARTS LIST

831-0264
(7/85)

RESISTORS
R801 630-0043-000 Carbon Film, 150 ohm, l/4w, 57.
R802 630-0043-000 Carbon Film, 150 ohm, l/4w, 57.
R803 630-0043-000 Carbon Film, 150 ohm, l/4w, 57.
R804 630-0057-000 Carbon Film, 560 ohm, l/4w, 57.
RB05 630-0057-000 Carbon Film, 560 ohm, l/4w, 57.
SWITCHES, DISPLAYS, LENS
S801 391-0019-000 Swi tch , Momentary Push (SECONDARY CUE
S802 391-0019-000 Swi tch , Momentary Push (RECORD SET)
S803 391-0019-000 Swi tch , Momentary Push (TERTIARY CUE)
DS801 415-0010-000 Lamp, #85 24V (SECONDARY CUE)
DS802 415-0010-000 Lamp, #85 24V (RECORD SET)
DS803 415-0010-000 Lamp, #85 24V (TERTIARY CUE)
DS804 575-0019-000 LED, RED (LEFT PEAK)
DS805 575-0019-000 LED, RED (RIGHT PEAK)

404-0030-000 Lens, RED (RECORD SET)
404-0031-000 Lens, BLUE (SECONDARY CUE)
404-0032-000 Lens, WHITE (TERTIARY CUE)

METERS
MB01 554-0004-001 Meter, VU SCALE (LEFT)
M802 554-0004-001 Meter, VU SCALE (RIGHT)
MISCELLANEOUS
P801 037-0014-002

360-1013-000
370-0403-000
370-1001-000

Ribbon Cable, Meter PCB to Mother PCB
Washer, #10
Nut, 4-40
Nut, 10-32
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FIG
URE 5-25

R
EC

O
R

D M
ETER PCB

O
VERLAY

MATES WITH
J 904 ON
MOTHER BOARD

831-0264-003 RECORD METER BOARD MONO
831-0264-013 RECORD METER BOARD STEREO

(I) DASHED LINE COMPONENTS ARE MOUNTED
TO BOTH P.C. CARD AND FRONT PANEL.

(2) NOT USED ON MONO MACHINES.
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(P6-20. J903-Y )

(P6-25.J903-X)

(P6-26.J903-W)

(J903- S )

(P907-I7. J903-R)

( J903-P)

(J90I-F)
(J90I-E)

(J90I-4)

(J90I-D)

P80I MATES WITH
J904 RECORD MOTHER

BOARD

NOTES:
I. ALL RESISTORS ARE 1/4 WATT DESIGNATED IN OHMS

UNLESS OTHERWISE MARKED.
2. ALL CAPACITORS ARE DESIGNATED IN MICROFARADS

UNLESS OTHERWISE MARKED.
3. WE RESERVE THE RIGHT TO MAKE CHANGES AND

IMPROVEMENTS AS TECHNOLOGY PROGRESSES.

(7/85)

FIGURE 5-26
RECORD METER PCB

SCHEMATIC
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RECORD SWITCH PCB
PARTS LIST

831-0265
(7/85)

CAPACITORS

DISPLAYS
C1OO1 686-0009-000 Ceramic Disc, .1 ufd, 25V

RESISTORS

DS1001
DS1002

575-0023-000 LED, 7 Segment Readout
575-0024-000 LED, Red Snap-In with Insulated Leads

INTEGRATED CIRCUITS

R1001
R1002
R1003
R1004
R1005
R1006
R1007
R1008
R1009
R1010
R1011

630-0063-000 Carbon Film, IK ohm, l/4w, 57.
630-0063-000 Carbon Film, IK ohm, l/4w, 57.
630-0063-000 Carbon Film, IK ohm, l/4w, 57.
630-0063-000 Carbon Film, IK ohm, l/4w, 57.
630-0063-000 Carbon Film, IK ohm, l/4w, 57.
630-0063-000 Carbon Film, IK ohm, l/4w, 57.
630-0063-000 Carbon Film, IK ohm, l/4w, 57.
630-0063-000 Carbon Film, IK ohm, l/4w, 57.
636-0027-000 Potentiometer 2.5K ohm, (LEFT)
636-0027-000 Potentiometer, 2.5K ohm, (RIGHT)
630-0043-000 Carbon Film, 150 ohm, l/4w, 57.

MISCELLANEOUS
U1001 607-0037-000 74LS47, Dual D Fl ip/Flop

□ 1001

391-0018-010 Switch Assembly (S1001-S1010)
254-0062-012 Bracket, Switch Assembly
404-0048-001 Lens, Red Filter
300-0053-000 Standoff, 4-40 THD X 3/16 HEX X 1/2
353-0402-000 Screw, 4-40 X 3/16 BUTTON HD ALLEN
350-0404-000 Screw, 4-40 X 1/4 PP HD ZP
382-0027-000 Assembly, Wafer 8 POS (AMP 87465-1)
837-0003-002 Ribbon Cable, Interconnect, (Mather Bd.
613-0009-000 Socket, 16 Pin DIP
613-0008-000 Socket, 14 Pin DIP
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(7/85)

FIGURE 5-27
RECORD SWITCH PCB

OVERLAY
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JIOOI
MATES WITH

P907 ON MOTHER
BOARD

SIOOI
NORM
REC
MON

SIOO3
PGM

BIAS
MON

SI004
CUE
BIAS
MON

SI 005
CUE

PLAY
MON

SIOO2
PGM

PLAY
MON

(J90I-3) 8 >

(J903-I8, P6-I0) 22 >

(J903-15) 24 >

SI006
RECORD

1 KHZ
CUE

SI007
DEFEAT

I KHZ
CUE

(J903-22, P6-23) || >

(J903-2I , P6-24) 26 >

(J903-20) 13 >

(J903-I9) 25 >

SIOIO
INC

(J903-I3 ) 12 A

1312(J903-I2) 10 B

2 10(J903-II) 23 C ON
10 84-5V D

9 E
15 2

14
15 G

6
16

8

+ 5V

21

9

(J90I- 18) 2

(J90I-I7)

>
19

(J90I-I5)

(J90I-I6) notes:

ciooi

RIOIO
2.5K

DIGITAL
GROUND

2.
3.
4.

RIGHT
CHANNEL

RI009
2.5K

SIGNAL
GROUND

DSIOOI
7 SEGMENT

READOUT

>
>
>
>

RI002
IK

AW
RI003

IK
AW
RI004

IK
AW
RI005

IK

RI006
IK

aw
RI007

IK
AW
R.0^8

AW

ALL RESISTORS
ALL CAPACITORS
WE RESERVE THE

* ~
NOT USED ON MONO MACHINES.

ARE 1/4 WATT DESIGNATED IN OHMS UNLESS OTHERWISE MARKED.
ARE DESIGNATED IN MICROFARADS UNLESS OTHERWISE MARKED.

RIGHT TO MAKE CHANGES AND IMPROVEMENTS AS TECHNOLOGY PROGRESSES.

L.E.D.
BOARD

CHANNEL

831-0266

13
A

B

C

a

b

c

d

UIOOI
VCC 74LS47

RBI

D

GND

16
L RIOOI

3

5

(7/85)
FIGURE 5-28

RECORD SWITCH PCB
SCHEMATIC
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(7/85)

831-0266-001 L.E.D. BOARD

FIGURE 5-29
L.E.D. PCB
OVERLAY
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Section VI
Mechanical Parts Lists/Assembly Illustrations

—NOTE—

Part numbers shown in this section may have been
changed since the book was revised in August 1987.
Use the part and assembly descriptions for refer­
ence only. When ordering replacement parts, let
your ITC contact know that you are ordering for a
unit made after August 1987. This will ensure your
receipt of the proper part.
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99B Reproducer —Assembly Parts List

(Parts Are Coiaon To Units With Or Without ELSA Function Unless Noted)

ITC Part Number Description
MAIN FRAME COMPONENTS

FRONT PANEL

391-0033-000 (34) Switch, ELSA, Momentary
256-0016-001 Bushing, ELSA Switch
281-0041-074 Front Panel (All Have ELSA Hole)
328-0002-002 Inlay, Front Panel
328-0003-002 Inlay, Front Panel Switches
391-0019-000 ( 3 ) Switch, Pushbutton
404-0028-000 Lens, Yellow
404-0029-000 Lens, Lt. Green
404-0031-000 Lens, Blue
415-0010-000 (3) Lamp, »85
350-0403-000 (2) Screw, 4-40 x 3/16 Phil. Pan Hd. ZP
443-0005-000 Cable Tie, 4”

837-0194-002 (J201) Cable Assembly, ELSA

REAR PANEL

281-0044-014 Panel, Rear
350-0410-000 (2) Screw, 4-40 x 3/8 Phil. Pan Hd. ZP
350-0413-000 Screw, 4-40 x 7/16 Phil. Pan Hd. ZP
370-0403-000 (3) Nut, KEPS, Hex 4-40 x 1/4 ZP
375-0003-000 Terminal, <4 Bent, Locking ZP
380-0169-000 Receptacle, AC, 6 Amp 250V, VDE
328-0033-004 Inlay, Playback Rear Panel

380-0147-000 Housing, 3 Pos. MTA-156
350-0427-000 ( 4 ) Screw, 4-40 x 3/16 Phil. Flat Hd., 100 Deg. ZP
350-0410-000 (4 ) Screw, 4-40 x 3/8 Phil. Pan Hd., ZP
370-0403-000 (4) Nut, KEPS, Hex 4-40 x 1/4 ZP
365-0801-000 (4) Lockwasher, *8 Internal Tooth

380-0169-000 Receptacle, AC Line, 6A 250V VDE

Rear Panel Fuse Assembly Components:

120V:
417-0002-000
418-0006-000
418-0005-000

240V:
417-0015-000
418-0007-000
418-0005-000

Fuse, 3AG Slo-Blo
Fuse Carrier, 3AG, Grey
Fuse Holder, Low-Profile

Fuse, 5mm x 20mm 500 mA, Time-Delay
Fuse Carrier, 5mm x 20mm, 220V
Fuse Holder, Low-Profile

SIDE PANELS

272-0026-003
281-0042-054
350-0629-000
300-0034-000
350-0410-000
350-0418-000
350-1008-000
365-0401-000
350-0651-000
328-0006-003

Guide, PCB
(2) Side Panel, Coated
(5) Screw, 6-32 x 7/16 Phil. Flat Hd., 82
(2) Spacer, Plastic »4 x 1/8 x 1/4
(2) Screw, 4-40 x 3/6 Phil. Pan Hd. ZP
(2) Screw, 4-40 x 5/8 Phil. Flat Hd., 82
(4) Screw, 10-32 x 3/8 Phil. Flat Hd., 82
(2) Lockwasher, *4 Internal Tooth ZP

Screw, 6-32 x 1/4 Phil. Flat Hd., 100
(2) Inlay, Side Panel w/Adhesive Transfer

CAPSTAN MOTOR

297-0045-002
353-1002-000
455-0008-033
382-0102-000

Shield, Motor
(2) Screw, 10-32 x 3/4 Button Hd., Cap (Motor Mtg)

Motor, Papst, 24V 10mm Diameter Shaft
Cover for 10 Pin MTA

MICROSWITCH/POWER TRANSISTOR/*18V REGULATOR

837-0107-002
392-0009-000
350-0206-000
360-0401-000
380-0069-000
590-0032-000
605-0006-000
613-0045-000
352-0003-000
837-0088-002
837-0114-002

(4 )

Harness Assembly, Microswitch
Microswitch, Snap-Action, Simulated Roller
Screw, 2-56 x 1/2 Phil. Pan Hd., ZP
Washer, *4 x 1/4 Flat, ZP
Housing, 2 Pos. w/Lock
Transistor, Power TIP127, PNP
Regulator, Voltage + 18V MC7818CT
Insulator, SIL-PAD
Screw, Nylon 4-40 x 1/4 Slotted Round Hd.
Harness Assembly for TIP127
Harness Assembly for 7818CT Regulator

SPLICE INDUCTOR - (ELSA)

837-0110-012 Assembly, Splice Inductor w/Cable
254-0095-001
350-0410-000 (2)
350-1031-000
370-1001-000

ERASE COIL - (ELSA)

300-0094-000 (2)
303-0005-001
350-0615-000 (2)

120V:
81-8000-8055-8

240V:
81-8000-8057-4

SOLENOID

832-0902-020

Bracket, Splice Sensor Mounting
Screw, 4-40 x 3/8 Phil. Pan Hd. ZP
Screw, 10-32 x 3/4 Phil. Pan Hd. ZP
Nut, Hex 10-32 x 3/8 ZP

Standoff, «6 x 1‘l
Strap, Erase Coil Mounting
Screw, 6-32 x 1 3/8 Phil. Pan Hd. ZP

Assembly, Erase Coil w/Plug

Assembly, Erase Coil w/Plug

Assembly, Solenoid w/Plug

832-0902-021

254-0068-012
301-0005-001

Assembly, Solenoid Linkage w/Clevis &

Bracket, Solenoid Mounting
Spring, Solenoid Return

Chain

350-0803-000 (2)
350-0804-000 (3)

Screw, 8-32 x 3/8 Phil. Flat Hd., 82
Screw, 8-32 x 3/8 Phil. Pan Hd., ZP

Degree ZP



DECK COMPONENTS
MAIN DECK
832-0901-150 Assembly, Deck w/ELSA
832-0901-160 Assembly,•Deck non-ELSA (PS Units Only)

343-0002-001 Screw, Pivot (ELSA-Azimuth)
350-0206-000 (4) Screw, 2-56 x 1/2 Phil. Pan Hd. ZP
353-0403-000 (3) Screw, 4-40 x 1/2 Socket Cap, Black
360-0401-000 (4) Washer, »4 x 1/4 Flat ZP

878-0012-000

HEAD BLOCK
Kit, Pressure Roller Replacement, Complete

832-0904-010 Assy., Head Blk. Complete, w/o Heads:non-ELSA
832-0904-015 Assy., Head Blk. Complete, w/o Heads (ELSA)

350-0615-000 (4) Screw, 6-32 x 1 3/8 Phil. Pan Hd., ZP
297-0010-001 Shield, Upper Head
350-0406-000 (2) Screw, 4-40 x 1/4 Phil. Flat Hd., 82 Degree ZP
350-0604-000 Screw, 6-32 x 1/4 Phil. Pan Hd., ZP

HEADS / HEAD CABLES
504-0045-002
504-0037-002

Head, STEREO Reproduce
Head, STEREO Record

504-0033-002
504-0036-002

Head, MONO Reproduce
Head, MONO Record

504-0001-002 Head, "Dummy"(Replaces REC Head In Play Only
Units)

837-0111-002
837-0112-002
837-0113-002

Head Cable, Play CUE, Yellow/Blue
Head Cable, Play LEFT, Red/Orange
Head Cable, Play RIGHT, White/Black

837-0117-012 Head Cable, Playback/Record, Stereo

TAPE GUIDES
878-0103-000

CARTRIDGE GUIDES
350-0620-000 (4)
272-0020-012 (2)
301-0050-001 (4)

AZIMUTH MOTOR - (ELSA)

832-0903-010
453-0002-002
380-0007-000
382-0044-000 (3)
392-0007-010 (2)
630-0215-000
686-0001-000

Kit, Tape Guide Replacement, Complete

Screw, 6-32 x 1/4 Phil. Truss Hd. ZP
Cartridge Guide, RH & LH
Spring, Cartridge Guide, RH A LH

Assembly, Azimuth Motor, Complete
Azimuth Motor w/Modified Shaft
Housing, 3 Pos. w/Locking Ramp
Pins
Switchs, w/Lever Cut (SI A S2)
Resistor, Carbon Film, 10 Ohm, l/2w 5%
Capacitor, Ceramic Disc, .1 ufd, 500V

O)
I

GO

CHASSIS COMPONENTS
POWER TRANSFORMER
832-0934-010 Assembly, Power Transformer, Complete
VOLTAGE REGULATOR BLOCK
832-0940-010 Assembly, Voltage Regulators A Block

CARD COVERS
832-0951-011 Assembly, Card Covers

(Includes Play PCB, Play Center, Play Amp Shields A Hardware)

TOP/BOTTOM COVERS
832-0952-000 Assembly, Bottom Cover w/feet

832-0953-000 Assembly, Top Cover w/Plunger A Latch
CONNECTORS/MISCELLANEOUS

837-0086-001 Cable, Audio Output

378-0019-000
378-0035-000

(2) Plug, 3-Pin Female
Connector, Ribbon Cable

433-0004-000
433-0006-000

Line Cord, 120V
Line Cord, 240V

81-80008278-6 Technical Manual, Revised 8/87

PRINTED CIRCUIT BOARDS
(Detailed Parts Lists A Illustrations In Section V)

831-0314-003
831-0257-003
831-0257-013/023
81-8000-8064-0
831-0256-xxx

Motor Control PCB
Play A Cue Amp PCB - Mono w/o ELSA
Play A Cue Amp PCB w/ELSA (Mono/Stereo)
ELSA Control PCB (was 831-0246-003)
Reproduce Logic PCB (see table for correct

831-0260-004/014
831-0260-024/034
831-0263-004/014
81-8000-2059-6

number w/microprocessor A program)
Reproduce Motherboard w/ELSA (Mono/Stereo)
Reproduce Motherboard w/o ELSA (Mono/Stereo)
Reproduce Flex-Switch PCB (non-ELSA/ELSA)
ELSA Erase Phase PCB (120V/240V)
(was 831-0326-003/013)
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99B Record Amplifier

ITC Part Number Description

MAIN FRAME COMPONENTS

FRONT PANEL

281-0128-054 Front Panel, Recorder, STEREO
328-0004-003 Inlay, Front Panel, Recorder, STEREO
360-1013-000 (4) Washer, Fiat Steel 3/8 OD x #10 ID x 1/16 Thk.
370-0403-000 (8) Nut, KEPS, Hex 4-40 x 1/4, ZP
370-1001-000 (8) Nut, Hex 10-32 x 3/8, ZP
350-0404-000 (4) Screw, 4-40 x 1/4 Phil. Pan Hd., ZP
365-0403-000 (4) Lockwasher, #4, Split
391-0019-000 (3) Switch, Pushbutton
404-0030-000 Lens, Red
404-0031-000 Lens, Blue
404-0032-000 Lens, White
415-0010-000 (3) Lamp, #85

832-0961-010 (2) Meter Assembly w/LED

333-0008-012 Door, Record Amp Switches
282-0010-001 (2) Dowel Pin, 1/8 x 1/2
301-0046-000 (2) Spring, Record Door
355-0607-000 (4) Screw, 6-32 x 1/8 Socket Set, Allen, Cup Point

254-0105-012 Bracket, Switch Assembly, Black
404-0048-001 Lens Filter, Red
315-0018-002 (2) Knob, Level Control
636-0027-000 (2) Potentiometer, 2.5K Ohm
300-0053-000 (2) Spacer, Hex 4-40 x 3/16 x 1/2 Long
350-0404-000 (2) Screw, 4-40 x 1/4 Phil. Pan Hd., ZP
353-0402-000 (2) Screw, 4-40 x 3/16 Button Hd., Socket Cap, BLK
837-0003-002 Cable Assembly, Record Switch PCB
837-0014-002 Cable Assembly, Meter PCB
REAR PANEL

350-0427-000 (4) Screw, 4-40 x 3/16 Phil. Flat Hd., 100 Deg. ZP
281-0048-074 Panel, Rear
350-0410-000 (4) Screw, 4-40 x 3/8 Phil. Pan Hd., ZP
370-0403-000 (4) Nut, KEPS, Hex 4-40 x 1/4, ZP
328-0034-004 Inlay, Recorder Rear Panel

380-0041-000 (2) Socket, 3-Pin Female, XLR
837-0095-002 (2) Cable Assembly, Audio Input

380-0073-000 Receptacle, Line Cord

Assembly Parts List

SIDE PANELS

281-0042-054
300-0093-000
309-0015-012
309-0016-012
350-0611-000
350-0629-000
328-0006-003

352-0003-000
359-0015-000
365-0601-000
605-0012-000
613-0045-000

CARD COVERS

297-0027-013
350-0651-000

TOP/BOTTOM COVERS

832-0952-000

832-0953-000

(2) Side Panel, Coated
Spacer,, Aluminum, Round «6 x 1/4 OD x 3/16 L
Brace, Motherboard
Brace, Front
Screw, 6-32 x 1/2 Phil. Pan Hd., ZP

( 12) Screw, 6-32 x 7/16 Phil.. Flat Hd . , 82 Deg. ZP
(2) Inlay, Side Panel w/Adhesive Transfer Tape

Screw, Nylon 4-40 x 1/4 Slotted Round Hd.
Washer,, Fiber 5/32 ID x 1/4 OD x #6, Flat
Lockwasher, #6 Internal Tooth, ZP
Regulator, MC7805CT
Insulator, SIL-PAD

Shield, Card Cover
(4) Screw, 6-32 x 1/4 Phil. Flat Hd., 100 Deg. ZP

Assembly, Bottom Cover w/feet

Assembly, Top Cover w/Plunger & Latch

CABLES/CONNECTORS/MISCELLANEOUS

837-0109-012 Head Cable, Record Head, Stereo

837-0004-002 Cable Assembly, Record/Playback Interconnect

837-0115-003 Cable Assembly, Head Cable Interconnect

378-0018-000 (2) Plug, 3-Pin Male
378-0019-000 (2) Plug, 3-Pin Female
378-0035-000 Connector, Ribbon Cable

284-0016-000 (2) Hole Plug, 9/16" (Replaces Level Knobs)

PRINTED CIRCUIT BOARDS (Mono/Stereo)
(Detailed Parts Lists & Illustrations In Section V)

831-0245-023/033
831-0262-003/013
831-0328-013
831-0317-024/034
831-0264-013
831-0265-003/013
831-0266-001

Record & Meter Amplifier PCB
Record Bias PCB
Record Logic Control PCB
Record Motherboard
Record Meter PCB
Record Switch PCB
LED Display PCB (Incl. with Record Switch PCB)
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Cartridge Guides Asseiblv: 

832-0907-010 (Left)
832-0907-011 (Right)

1....301-0050-001  Spring. Cart Hold-Down
2....272-0020-012  Guide, Cartridge
3....350-0620-000  Screw, p-32 x 1/4 Phil. Truss Hd.

Head Block Assetbly:

832-0904-015 (ELSA)
832-0904-010 (Non-ELSA)

4.. ..282-0001-001 Pin. Roll 1/16 x 5/16
5.. ..303-0001-001 Strap. Head Mounting
6.. ..301-0036-000 Spring. Head Loading 3/lo x 7/16
/.. ..350-0404-000 Screw. 4-40 x 1/4 Phil. Pan Hd. ZP
8.. ..272-0038-012 Guide, tape (LH)
9.. ..253-0057-023 Block. Head Mounting Frame

10.. ..355-0608-000 Screw, 6-32 x 3/8 Socket Set. Black
11.. ..370-0601-000 Nut, Hex 6-32 x 1/4 ZP
12.. ..350-0615-000 Screw. 6-32 x 1 3/8 Phil. Pan Hd. ZP
13.. ..297-0010-001 Shield. Upper Head
14.. . .350-0604-000 Screw, 6-32 x 1/4 Phil. Pan Hd. lP

15.. ..282-0034-001 Pin Dowel 3/32 x 1 5/16
16.. ..272-0039-012 Guide. Jape (RH 6 CENIER)
17.. ..350-0305-000 Screw. 3-48 x 5/16 Phil. Pan Hd. -P
18.. ..322-0002-000 Steel Ball, 5/16 Ola.
19.. ..253-0056-012 Block. Head Mounting

Cartridge Hicrosmlch;

20.. ..350-0206-000 Screw. 2-56 x 1/2 Phil. Pan Hd. ZP
21.. ..392-0009-000 Switch. Micro

Pressure Roller Parts: (Replaceuent Kit 1878-0012-000)

22.. ..289-0002-000 Ring, Retaining
23.. ,35t)-u00o-001 Hasher Nvlon
24.. ..291-0017-001 pressure Roller
25.. ..360~l005-010 Hasher. Steel
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99B Deck Kith ELSA Options

Erase Coil Parts:

;....35O-O615-000
2....503-0005-001
3....300-0004-GOO
4....514-0009-003

or

Screw. 6-32 r 1 3/8 Phil. Pan rid. ZP
Strap. Erase coil
Standoff. #6 x 1/4 Gia. x 1 Long
Coil. Erase 11/V

514-0010-005 Coil. Erase 240V

Deck:

5....261-0024-014 Deck. w/ELSA Functions

Head Block:

Azimuth Extension Block:

6....255-0069-002 Block, Azimulh Head Mounting

?....251-0022-000
6....253-0061-001
9....550-0614-000

Beanno
Block. Azimuth Extension
Screw, p-32 x 7/8 Phil. Pan Hd. ZP

Splice Locate Coil:

10....370-1001-000
11....350-0410-000
12....254-0095-001
13....512-0007-001
14....350-1031-000

Nut. Hex 10-32 x 3/8
Screw. 4-40 x 3/8 Phil. Pan Hd. ZP
Bracket. Coil (Splice Sensor Htg.l
Inductor, Splice Locate
Screw, 10-32 x 3/4 Phil. Pan Hd. ZP

Azimuth Motor Assembly:

15....353-0406-00U
16....392-0007-010
17....256-0005-001
18....343-0002-001
19....453-0002-002

Screw. 4-40 x 5/8 Sockel Cap
Switch. Micro. H/Lever Cut (Down-Limit)
Rushing. Bronze. Ini. Thread 1/4 - 28 NF
Screw. 1/4 - 28 Azimutn Pivot
Motor. Azimuth. 24 VDC (Pittman)
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(832-0902-020)Solenoid Asseibly:

Hd. ZP
1...  .477-0019-002
2....350-0803-000
3....254-0068-012
4....350-0804-000
5....370-1001-000
6....301-0005-001
7....441-0004-010
8....277-0001-011
9....301-0036-000

10....264-0001-001

Motor, Servo
Shield. Motor
Screw. 10-32 x 7/8 Sutton Hd. Socket Cap

Solenoid
Screw. 8-32 x 3/8
Bracket, Solenoid
Screw, 8-32 x 3/8
Nut, Hex 10-32 x 3/8 ZP
Spring, Solenoid
Tubing, Damper
Chain, Linkage 17 Links
Spring, 7/16 x 3/16 0D
Screw. Clevis

Fig. 6-3

Phil. Flat
Mounting
Phil. Pan Hd. ZP

Fig. 6-5

Fig. 6-4

1....455-0008-033
2....2«7-0045-002
3....353-1002-000

1....267-0021-014 Deck w/o LLSh Options
2....297-0009-001 Shield. Head Deck Mount

Capstan Motor Asseibly:

Deck:
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Section VII Change Information

To maintain the finest possible equipment performance,
ITC is constantly working to incorporate new technology
and improvements into our products. Occasionally, due to
•scheduling and printing conflicts, these changes may not
be immediately included in technical manuals. Change
information which is not yet a permanent part of the
manual will be noted in this section. Also, as you
receive technical bulletins from ITC, we recommend that
you file them here for quick reference.
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