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IMPORTANT INFORMATION
EQUIPMENT LOST OR DAMAGED IN TRANSIT

When delivering the eguipment to you, the truck driver or carrier's agent will present a receipt
for your signature. Do not sign it until you have (a) inspected the containers for visible
signs of damage and (b) counted the containers and compared with the amount shown on the ship-
ping papers. If a shortage or evidence of damage is noted, insist that notation to that effect
be made on t?e shipping papers before you sign them.

Further, after receiving the equipment, unpack it and inspect thoroughly for concealed damage.
If concealed damage is discovered, immediately notify the carrier, confirming the notification
in writing, and secure an inspection report. This item should be unpacked and inspected for
damage WITHIN 15 DAYS after receipt. Claims for loss or damage will not be honored without
proper notification of inspection by the carrier.

TECHNICAL ASSISTANCE AND REPAIR SERVICE

Technical assistance is available from Broadcast Electronics by letter or prepaid telephone

or telegram. Equipment requiring repair or overhaul should be sent by common carrier, prepaid,
insured and well protected. Do not mail equipment. We can assume no liability for inbound
damage, and necessary repairs become the obligation of the shipper. Prior arrangement is
necessary. Contact Customer Service Department for a Return Authcrization.

FOR TECHNICAL ASSISTANCE
Phone (217) 224-9600 Customer Service

WARRANTY ADJUSTMENT

Broadcast Electronics, Inc. warranty is included in the Terms and Conditions of Sale. In the
event of a warranty claim, replacement or repair parts will be supplied F.0.B. factory. At

the discretion of Broadcast Electronics, the customer may be required to return the defective
part or equipment to Broadcast Flectronics, Inc. F.0.B. Quincy, I11inois. Warranty replacements
of defective merchandise will be billed to your account. This billing will be cleared by a
credit issued upon return of the defective item.

RETURN, REPAIR AND EXCHANGES

Do not return any merchandise without our written approval and Return Authorization. We will
provide special shipping instructions and a code number that will assure proper handling and
prompt issuance of credit. Please furnish complete details as to circumstances and reasons
when requesting return of merchandise. A1l returned merchandise must be sent freight prepaid
and properly insured by the customer.

REPLACEMENT PARTS

Replacement and Warranty Parts may be ordered from the address below. Be sure to include
equipment model and serial number and part description and part number.

Broadcast Electronics, Inc.
4100 N. 24th St., P.0. Box 3606
Quincy, [11inois 62305

Tel: (217) 224-9600

Telex: 25-0142

Cable: BROADCAST

PROPRIETARY NOTICE

This document contains proprietary data of Broadcast Electronics, Inc. No disclosure, repro-
duction, or use of any part thereof may be made except by prior written permission.

MODIFICATIONS
Broadcast Electronics, Inc. reserves the right to modify the design and specifications of the

equipment in this manual without notice. Any modifications shall not adversely affect per-
formance of the equipment so modified.
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UNITED STATES

1. Riggins Electronics
3272 E. Wiltow St.
Long Beach, CA 90806
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5. Allied Broadcasting Equipment

635 South E. St
Richmond, IN 47374
Ph: {317) 962-8596

States Covered:
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Indiana
Kentucky
Michigan

Chio

6. Electronic Indusiries
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Oshkosh, WI 54902
Ph: (414) 235-8930
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District of Columbia
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Maryland
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Vancouver V5Y 1J6,
B.C., Canada

Ph: (804) 872-8525
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British Columbia
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Alberta
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NW Territory
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. J-Mar Electronics, Ltd.

6 Banigan Drive
Toronto M4H 1E9,
Ontario, Canada
Ph: (416) 421-9080

Provinces Covered:
New Brunswick
Nova Scotia
Ontario

Quebec
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TECHNICAL MANUAL
BROADCAST ELECTRONICS, INC.
3000A SERIES

CARTRIDGE MACHINES

MODEL PART NUMBER DESCRIPTION

3100AP 900-3100-001 Single-Deck Monophonic Playback Cart-
ridge Machine, NAB A or AA Size Cart-
ridges, 117V ac 60 Hz Operation.

3100APS 900-3102-001 Single-Deck Stereophonic Playback
Cartridge Machine, NAB A or AA Size
Cartridges, 117V ac 60 Hz Operation.

3200AP 900-3200-001 Single-Deck Monophonic Playback Cart-
ridge Machine. NAB A, AA, B, or BB
Size Cartridges, 117V ac 60 Hz Opera-
tion.



MODEL

3200ARP

3200APS

3200ARPS

3400AP

3400ARP

3400APS

3400ARPS

PART NUMBER

900-3201-001

900-3202-001

900-3203-001

900-3400-001

900-3401-001

900-3402-001

900-3403-001

900-3004

900-3201-401

DESCRIPTION

Single-Deck Monophonic Record/Playback,
Cartridge Machine. NAB A, AA, B, or

BB Size Cartridges, 117V ac 60 Hz
Operation,

Single-Deck Stereophonic Playback Cart-
ridge Machine., NAB A, AA, B, or BB Size
Cartridges, 117V ac 60 Hz Operation.

Single-Deck Stereophonic Record/Playback
Cartridge Machine. NAB A, AA, B, or BB
Size Cartridges, 117V ac 60 Hz Operation.

Single-Deck Monophonic Playback Cart-
ridge Machine, Rack Mount. NAB A, AA,
B, BB, C, or CC Size Cartridges, 117V
ac 60 Hz Operation,

Single-Deck Monophonic Record/Playback
Cartridge Machine, Rack Mount. NAB A,
AA, B, BB, C, or CC Size Cartridges,
117V ac 60 Hz Operation.

Single-Deck Stereophonic Playback Cart-
ridge Machine, Rack Mount. NAB A, AA,
B, BB, C, or CC Size Cartridges, 117V
ac 60 Hz Operation.

Single-Deck Stereophonic Record/Playback
Cartridge Machine, Rack Mount. NAB A,
AA, B, BB, C, or CC Size Cartridges,
117V ac 60 Hz Operation.

OPTIONAL ASSEMBLIES

Delay programming circuitry for mono-
phonic record/playback cartridge
machines, factory instalied. Includes
1 kHz and 150 Hz cue tone circuitry.

Fast forward locking circuitry for
monophonic record/playback cartridge
machines, factory installed.
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SECTION I
GENERAL INFORMATION

1-1. INTRODUCTION,

1-2. Information presented by this section provides a general des-
cription of the Broadcast Electronics 3000A series cartridge machines
and 1ists equipment specifications.

1-3. EQUIPMENT DESCRIPTION.

1-4, The Broadcast Electronics 3000A series cartridge machines are
professional single-deck playback and record/playback units designed for
continuous operation. The 3000A series includes monophonic and stereo-
phonic models equipped with secondary and tertiary cue tone detection
circuitry. A wide range of assemblies and accessories provide the flex-
ibility required for any type of installation.

1-5, MODEL. IDENTIFICATION.

1-6. MODEL 3100A. The model 3100A is a desk top playback only
cartridge machine available in monophonic or stereophonic configura-
tions. The 3100A accepts NAB A and AA size cartridges.

1-7. MODEL 3200A. The model 3200A is a desk top playback or
record/playback cartridge machine available in monophonic or stereo-
phonic configurations. The 3200A accepts NAB A, AA, B, or BB size
cartridges.

1-8. MODEL 3400A. The model 3400A is a rack mount playback or
record/playback cartridge machine available in monophonic or stereo-
phonic configurations. The 3400A accepts NAB A, AA, B, BB, C, or CC
size cartridges.

1-9. DELAY MODELS. Delay programming circuitry is available as an
option for monophonic record/playback cartridge machines. The delay op-
tion will allow the cartridge machine to operate as a record/playback/
delay unit or a normal playback only device. Refer to 3000A Delay
Supplement Manual 597-0300-001 for additional 1nf0rmat10n on delay unit
operation and maintenance.

1-10. ELECTRICAL DESCRIPTION.

1-11. A11 3000A series cartridge machines are equipped with a mod-
ular plug-in playback logic circuit board. The playback logic circuit
board contains the deck control Togic, audio amplifier circuitry, and
the cue channel detection circuitry. NAB primary (1 kHz), secondary
(150 Hz), and tertiary (8 kHz) cue tone detection is standard on all
models. An automatic/manual fast forward feature is incorporated into
the control Togic design for rapid tape advance. All cartridge machine
operating potentials are generated by a modular power supply circuit
board. A complete remote control system is incorporated into the cir-
cuitry for external manual control.

1-1




1-12. A11 3000A record models are equipped with modular plug-in
record amplifier and record control circuit boards. The record ampli-
fier circuit board houses the record amplifier and bias circuitry. The
record control circuit board contains the record control logic and the
cue tone generator circuitry.

1-13. MECHANICAL DESCRIPTION.

1-14. The cartridge machine deck is equipped with a cartridge guid-
ance system, an air-damped solenoid, and the Broadcast Electronics PHASE
LOK V head assembly. The cartridge guidance system is designed with
spring-loaded components to channel and lock a cartridge into the proper
play position. An air-damped solenoid provides a rapid response to
start commands. The PHASE LOK V head assembly provides the tape heads
with a secure and stable environment. The head assembly is designed to
permit independent adjustment of the head height/zenith, and head
azimuth, ‘

1-15, The 3000A series cartridge machine also features a direct-
drive hystersis-synchronous motor for precise tape movement. The motor
is mounted to the half-inch thick rigid aluminum deck.

1-16. OPTIONS AND ACCESSORIES.

1-17. Refer to Table 1-1 for options and accessories available for
the 3000A series cartridge machines.

TABLE 1-1. 3000A SERIES CARTRIDGE MACHINE OPTIONS AND ACCESSORIES
(Sheet 1 of 3}

OPTIONS AND ACCESSORIES PART NUMBER

REMOTE CONTROL UNITS

rOUR MODEL RC3000 REMOTE CONTROL UNITS ARE AVAILABLE FOR
THE 3000A SERIES CARTRIDGE MACHINES.

1. Model RC3000 remote control unit provides remote mode 9506-3016
functions and indications for five 3000A series cart-
ridge machines (secondary and tertiary cue tone cir-
cuitry not included).

2. Model RC3000 remote control unit equipped with cir- 906-3019
cuitry to provide remote mode functions and indica-
tions for a single 3000A record/playback cartridge
machine.

3. Model RC3000 remote control unit provides remote mode 906-3020
functions and indications for a single series 3000A
playback only cartridge machine with cue tones.

1-2




TABLE 1-1. 3000A SERIES CARTRIDGE MACHINE OPTIONS AND ACCESSORIES
(Sheet 2 of 3)

OPTIONS AND ACCESSORIES PART NUMBER
4. Model RC3000 remote control unit with start/stop and 906-3028
fast forward switches for five 3000A series cartridge
machines.
AUDIO SWITCHERS
MODEL SW5E SWITCHER FOR 3000A SERIES CARTRIDGE MACHINES 904-5000

Description:

The SWS5E switcher provides a single audio output from
three 3000A series cartridge machines. Up to three
switchers can be connected in parallel to provide a
single output from 9 units.

MODEL SW5F SWITCHER FOR 3000A SERIES CARTRIDGE MACHINES 904-5001

Description:

The SWHF switcher provides a single audio output from
five series 3000A cartridge machines. Up to three
switchers can be connected in parallel to provide a
single output from 15 units.

TELEPHONE ANSWERING EQUIPMENT

MODEL PC-1 TELEPHONE INTERFACE _ 900-0010

Description:

The PC-1 telephone interface provides cartridge
machine/telephone network communication. The unit
answers incoming telephone calls and enables a cart-
ridge machine for the purpose of transmitting a pre-
recorded message. .

RACK MOUNTING ACCESSORIES

RACK SHELF FILLER PANEL, 1/3 RACK 900-30i4
RACK SHELF FILLER PANEL, 1/2 RACK 900-3015
RACK MOUNT SHELF FOR EIA 19 INCH RACK 900-3013
TOP COVER FOR ABOVE SHELF 900-3010

1-3



TABLE 1-1. 3000A SERIES CARTRIDGE MACHINE OPTIONS AND ACCESSORIES
{Sheet 3 of 3)

OPTIONS AND ACCESSORIES PART NUMBER
TEST EQUIPMENT
EXTENDER CIRCUIT BOARD FOR 3000A SERIES CARTRIDGE 919-1504
MACHINE
SPARE PARTS KIT FOR 3000A CARTRIDGE MACHINES 970-0092
OO
TAPE HEAD AND TAPE GUIDE ALIGNMENT GAUGE KiIT™ g=6062
MOTOR ALIGNMENT GAUGE KRIT -366-0708
Qro—=Oroz
CARTRIDGE MACHINE TEST TAPES:
NAB Monophonic/Stereophonic Reproduce Alignment 808-0004
Test Tape
Tape Alignment Cue-Away Test Cartridge 710-0132
Cue Tone Calibration Cartridge 800-1095
1-18. EQUIPMENT SPECIFICATIONS.
1-19. Refer to Table 1-2 for the electrical, mechanical, physical,

and environmental specifications of the Broadcast Electronics 3000A
series cartridge machines.
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TABLE 1-2., 3000A SERIES CARTRIDGE MACHINE SPECIFICATIONS

{Sheet 1 of 3)

PARAMETER SPECIFICATIONS
ELECTRICAL
MOTOR Hysteresis-synchronous.
TAPE SPEED
Standard 7.5 Inches/Second.
Optional 3.75 Inches/Second.

WOW AND FLUTTER, PLAYBACK

OR RECORD
AUDIO OUTPUT IMPEDANCE

AUDIO OUTPUT LEVEL

AUDIO INPUT IMPEDANCE

AUDIO INPUT LEVEL

DISTORTION, PLAYBACK OR

RECORD

NOISE {See Note)
Hum and Noise

Monophonic
Stereophonic

Squelch Noise

CROSSTALK

FREQUENCY RESPONSE
(See Note)

EQUALIZATION
Standard
Optional

0.15% Maximum DIN. Referenced at
7.5 Inches/Second.

600/150 Ohms Selectable, Balanced,
Transformer Coupled.

-54 dBm to +10 dBm. Continuously
Variable. +18 dBm Clip Level.

50 k Ohm, Bridged, Balanced, Trans-
former Coupled.

-20 dBm to +20 dBm.

2.0% or Less. Reference: 1 kHz at
185 nWb/m,

-54 dB. Reference: 1kHz at 185 nWb/m.
-52 dB. Reference: lkHz at 185 nWb/m.
-70 dB. Reference: 1kHz at 185 nWb/m.
-50 dB or greater, Program Channel-to-
Program Channel or Program Channel-to-
Cue Channel at lkHz.

+? dB, 50 Hz to 15 kHz,.

1965 NAB Standard.
[..C., CCIR.
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TABLE 1-2,

3000A SERIES CARTRIDGE MACHINE SPECIFICATIONS
(Sheet 2 of 3)

PARAMETER

- SPECIFICATIONS

POWER REQUIREMENTS
Standard
Optional

CUE TONES

MECHANICAL
NUMBER OF DECKS

CARTRIDGE DECK SIZE
3100A
3200A
3400A

TRANSPORT TYPE

PHYSICAL

WEIGHT (Packed)
3100A
3200A
3400A

MOUNTING

3100A, 3200A

Standard

Optional

3400A

DIMENSIONS
3100A

Height
Width
Depth

105V ac to 125V ac, 60 Hz.
210V ac to 240V ac, 50 Hz.

lkHz {Primary), 150 Hz {Secondary) and
8 kHz (Tertiary) on all models.

Cne

A or AA Size Cartridges.
A, AA, B, or BB Size Cartridges.
A, AA, B, BB, C, or CC Size Cartridges.

Direct Drive Capstan,

28 Pounds (12.7 k
38 Pounds (15 kg)
42 Pounds (19 kg)

g).

Desk-Top.

Rack Mount. 19 Inch (48.3 cm) EIA
rack.

Rack Mount. 19 Inch (48.3 cm) EIA
rack.

5.25 Inches (13.3 cm).
5.875 Inches (14.9 cm).
15.5 Inches (39.4 cm).
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TABLE 1-2., 3000A SERIES CARTRIDGE MACHINE SPECIFICATIONS
{Sheet 3 of 3)

PARAMETER SPECIFICATIONS
3200A

Height 5.25 Inches (13.3 cm),

Width 8.75 Inches (22.2 cm).

Depth 15.5 Inches (39.4 cm).
3400A

Height 5.25 Inches (13.3 cm).

Width 17 Inches (43.2 cm).

Depth 15.5 Inches (39.4 cm).

ENVIRONMENTAL

AMBIENT OPERATING TEMPERATURE 32°F to 122°F (0°C to 50°C).
HUMIDITY 95% Maximum. Non-Condensing.

NOTE: Specifications measured using 1965 NAB Standard Equalization.
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SECTION II
INSTALLATION

2-1. INTRODUCTION.

2-2. This section contains the information required for the in-
stallation of the Broadcast Electronics 3000A series cartridge machines.

2=3. UNPACKING.

2-4. The equipment becomes the property of the customer when the
equipment is delivered to the carrier. Carefully unpack the cartridge
machine. Perform a visual inspection to determine that no apparent
damage has been incurved during shipment. A1l shipping materials should
be retained until it is determined that the unit has not been damaged.
Claims for damaged equipment must be promptly filed with the carrier or
the carrier may not accept the claim,

2-5. The contents of the shipment should be as indicated on the
packing lists. If the contents are incomplete, or if the unit is dam-
aged electrically or mechanically, notify both the carrier and Broadcast
Electronics, Inc.

2-6. INSTALLATION.
2-7. PLACEMENT.
2-8. The 3100A and 3200A series cartridge machines are designed

for desk-top placement. The 3400A serijes cartridge machines are de-
signed for rack mounting. 3100A and 3200A units designed for rack
mounting are available by special assembly. To provide adequate struc-
tural support, it is recommended the rack mounted unit be installed in a
3000A rack shelf. Observe the following requirements and place the unit
in any convenient location.

A. Place the cartridge machine within reach of signal and
power cables.

B. Do not place the cartridge machine near heat generating
equipment.

C. To minimize noise, do not place the cartridge machine
near equipment generating excessive 50 Hz or 60 Hz
radiation.

D. For rack mounted cartridge machines, allow one inch of
rack space above and below the unit for heat dissipation.
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2-9. AUDIO INTERFACING.

2-10. The 3000A series cartridge machines are equipped with sep-
arate remote control, audi¢ output, and record input rear-panel con-
nectors (refer to Figure 2-1). The PLAY LINE OQUT (J4) receptacle pro-
vides audio output interfacing. The REMOTE (J5) connector interfaces
the cartridge deck remote signals to external control equipment. On
record models, the RECORD LINE IN (J7) connector provides audio input
interfacing. PLAY LINE OUT, REMOTE, and RECORD LINE IN mating con-
nectors are supplied with the unit for interface cable construction
{Tocated in the accessory parts kit).

2-11. AUDIO QUTPUT CONNECTIONS. The series 3000A cartridge
machines are shipped from the factory for a 600 Ohm balanced output.
Connect the left channel program line to J4 terminals 3 and b (refer to
Figure 2-2). Connect the shield to J4 pin 1. For stereophonic car-
tridge machines, connect the right channel program 1ine to J4 terminals
4 and 6. Connect the shield to J4 pin 2.

2-12. AUDIO INPUT CONNECTIONS. The record circuitry is designed
with a bridged 50 k Ohm balanced input circuit. Connect the left chan-
nel input to J7 pins 3 and 5 (refer to Figure 2-2). Connect the shield
to J7 pin 1. For stereophonic cartridge machines, connect the right
channel input to J7 pins 4 and 6. Connect the shield to J7 pin 2.

2-13. REMOTE CONTROL AND INDICATION CONNECTIONS.

2-14. The 3000A series cartridge machines are equipped with a com-
plete playback and record remote control system, Refer to Figure 2-2 as
required for the following connection procedures.

2-15. PLAYBACK CONNECTIONS. The remote circuitry provides inter-

facing for playback operating and indication parameters. Refer to the

following information and connect the playback operating and indication
functions to the remote circuitry as required.

2-16. Start and Stop Operation. SPST normally open momentary con-
tact switches are required for remote start and stop operations. Con-
nect conductors from a remote start switch to J5 pins 13 and 11 for re-
mote start operation. Connect conductors from a remote stop switch to
Jb pins 10 and 11 for remote stop operation. For remote stop indica-
tions, connect an indicator lamp to J5 pins 12 and 11. For remote start
indications, connect an indicator lamp to J5 pins 15 and 11.

2-17. Auxiliary Cue Tone Indications. Connect an indicator lamp to
J5 pins 5 and 11 for secondary cue tone indications. Connect an indica-
tor lamp to J5 pins 8 and 11 for tertiary cue tone indications. Also,
connect jumpers from J5 pins 6 and 9 to pin 14.
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597-3000-2
FIGURE 2-1. SERIES 3000A RECORD/PLAYBACK UNIT REAR PANEL

2-18. Cue Audio Output. A cue audio output signal is provided on
J5 pins 1 and 2. The cue audio circuitry will output approximately 0.5
volts into a 10 k Ohm load. Connect conductors to J5 pins 1 and 2 as
required for external cue audio.

2-19. Fast Forward. Remote fast forward requires a SPST normally
open switch. Connect two conductors from the switch to J5 terminals 7
and 4,

2-20. RECORD CONNECTIONS. The remote circuitry also provides
interfacing for record operating and indication parameters. Refer to
the following information and connect the record operating and indica-
tion functions to the remote circuitry as required.

2-21. Record Switch and Indicator. A SPST normally open momentary
contact ‘switch is required for remote record operations. Connect con-
ductors from a remote record switch to J5 pins 16 and 17 for remote re-
cord operations. For remote record indications, connect an indicator
lamp to J5 pins 18 and 17.
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2-22. Secondary and Tertiary Cue Tone Record. SPST normally open
momentary contact switches are required for remote secondary and ter-
tiary cue tone record operations. Connect conductors from a secondary
cue tone record switch to J5 pins 19 and 20 for remote secondary cue
tone record operation. Connect conductors from a tertiary cue tone
record switch to Jb pins 22 and 20 for remote tertiary cue tone record
operation.

2~23. External Cue Record. The remote record circuitry is designed
with an external cue tone record feature. To record external cue tones,
connect a SPST normally open external cue record switch to J5 pins 20
and 21. Connect the external cue tone signal to J5 pins 23 and 24. The
external cue record circuitry is designed with a 10 k Ohm input imped-
ance and accepts an input Tevel of 0.5V RMS.

2-24. GROUND CONNECTION.

2-25. The most important consideration in assuring low noise per-
formance from the cartridge machine is the grounding and shielding of
various audio interconnections, First, connect the cartridge machine
rear-panel GND terminal to a central earth ground using a braided or
solid copper conductor. Second, the shields from audio conductors must
be grounded to prevent the coupling of extraneous noise. Generally, the
shields are grounded at the studio audio console. However, the shields
may require grounding at the cartridge machine or at a point between the
cartridge machine and the studio audio console. Particular care must be
exercised to avoid ground loops at patch panels, external switching
equipment, uninsulated jacks on associated equipment, and grounded racks
or cabinets.

2-26. AC POWER CONNECTION.

WARNING ENSURE ALL PRIMARY POWER IS DISCONNECTED
BEFORE PROCEEDING.

2-27. The 3000A series cartridge machines are programmed for the
proper power supply voltage when shipped from the factory. The opera-
ting voltage requirement for the unit is indicated on the cartridge
machine identification plate which is located on the cartridge machine
rear-panel.

2-28. Remove the fuse from the rear-panel fuse-holder. Ensure the
fuse and the spare fuse are slow-blow types rated at 1.0A for 105V to
125V operation or 0.5A for 210V to 240V operation.

2-29. ELECTRICAL ADJUSTMENTS.
2-30. AUDIO QUTPUT LEVEL ADJUSTMENT. The audio output level is
factory adjusted to @ dBm. If an alternate output level is required,

refer to the FLECTRICAL ADJUSTMENTS procedures in SECTION V, MAINTENANCE
and perform the OUTPUT LEVEL ADJUSTMENT.
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2-31. OPERATIONAL EQUIPMENT INSTALLATION,

2-32. GENERAL. The following 1ist presents related publications
which provide data required for the installation of options and acces-
sories associated with the 3000A cartridge machines.

Model SW5E/F Audio Switcher 567-5350
Model PC-1 Telephone Interface 597-0047
Model RC3000 Remote Control Unit 597-0103
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SECTION ITII
OPERATION

3-1. INTRODUCTION.

3-2. This section identifies all controls and indicators asso-
ciated with the 3000A series cartridge machines and provides standard
operating procedures.

3-3. CONTROLS AND INDICATORS.

3-4, Refer to Figure 3-1 for the location of controls and indica-
tors associated with the unit. The function of each control or indica-
tor is described in Tabie 3-1.

3-b, QPERATION.

NOTE THE FOLLOWING PROCEDURE ASSUMES THAT THE
CARTRIDGE MACHINE IS COMPLETELY INSTALLED

NOTE AND IS FREE OF ANY DISCREPANCIES.

3-6. PLAYBACK.

3-7. Operate the ON/OFF PWR switch to ON.

3-8. Insert an NAB tape cartridge into the deck. The deck STOP

switch/indicator will illuminate.

3-9, Depress the deck START switch/indicator to begin cartridge
play operation. The START switch/indicator will illuminate and the deck
STOP switch/indicator will extinguish.

3-10. The deck will operate until a primary (1 kHz) stop tone is
detected or the deck STOP switch/indicator is depressed. When deck
operation is terminated, the START switch/indicator will extinguish.

The deck STOP switch/indicator will illuminate. If the cartridge is re-
moved, the STOP switch/indicator will extinguish. b

3-11. The 3000A series cartridge machines are equipped with sec-
ondary and tertiary cue tone detection circuitry. Cue tone detection is
indicated as follows:

A. The SEC switch/indicator will illuminate to indicate
the detection of a secondary {150 Hz) cue tone.

B. The TER switch/indicator will illuminate to indicate
the detection of a tertiary (8 kHz} cue tone.
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TABLE 3~1. CONTROLS AND INDICATORS

(Sheet 1 of 2)

INDEX
NO.

NOMENCLATURE

FUNCTION

RECORD Switch/
Indicator

YU Meter

LEVEL Control
ON/OFF Switch

F FWD Switch

STOP Switch/
Indicator

TER Switch/
Indicator

SEC Switch/
Indicator

SWITCH: Operates the unit to the record mode.
Operates VU meter(s) from playback
output to record input.

INDICATOR: I1luminates to indicate the unit
is in the record mode.

Provides level indication of the record sig-
nal (record mode) or playback audio (playback
mode) .

Adjusts record level,

Controls the application of ac power to the
unit. (Located on the rear panel on Model
3400A units.)

Initiates fast forward operation from play-
back mode only. Tape advances at three times
the normal speed until a 1 kHz stop tone is
detected or the switch is released. Audio

is enabled.

SWITCH: Terminates tape movement and operates
the unit to the ready mode.

INDICATOR: Il1luminates to indicate the unit
is in the ready mode (a cartridge
fully inserted and power ON).

SWITCH: When depressed, records an 8 kHz ter-
tiary cue tone on the cue channel,
The tertiary cue tone may be recorded
when the unit is operating in the
record or playback mode.

INDICATOR: Illuminates to indicate the detec-
tion of an 8 kHz cue tone.

SWITCH: When depressed, records a 150 Hz sec-
ondary cue tone on the cue channel.
The secondary cue tone may be re-
corded when the unit is operating in
the record or playback mode.

INDICATOR: IT1luminates to indicate 1560 Hz
cue tone detection,
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TABLE 3-1. CONTROLS AND INDICATORS

(Sheet 2 of 2)

el NOMENCLATURE FUNCTION
9 START Switch/ SWITCH: Initiates tape movement for play-
Indicator back and record operations.
INDICATOR: I1luminates to indicate deck oper-
ation,
10 1kHz REC/ON/OFF Controls the operation of the 1 kHz cue tone
Switch record circuitry.

OFF: Disables the 1 kHz cue tone record cir-
cuitry. No effect on previously re-
corded tones.

ON: Enables the 1 kHz cue tone record cir-
cuitry. The tone is recorded at the be-
ginning of program material,

11 REC GAIN/HI/LO Controls the gain of the program amplifier
Switch circuitry.

HI Position: For microphone Tevel inputs.

LO Position: For line level inputs.

12 MAN/FF/AUTO Controls the automatic fast forward circuitry.
Switch

MAN: Disables the automatic fast forward cir-
cuitry. Allows only manual fast forward
via the F FWD switch. Audio remains on
for editing purposes.

AUTO: Enables the automatic and manual fast
forward circuitry. A 150 Hz cue tone
detection initiates automatic fast for-
ward operation. Tape advances at 3
times normal speed until a 1 kHz stop
tone is detected.
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NOTE THE FAST FORWARD CIRCUITRY IS DISABLED IN THE
RECORD MODE.

3-12. FAST FORWARD.

3-13. MANUAL FAST FORWARD. To operate the unit in the manual fast
forward mode, operate the MAN/FF/AUTO switch to MAN or AUTO. Depress
and hold the front-panel F FWD switch and terminate tape operation at
the desired point. Audio is enabled during manual fast forward opera-
tion. Detection of a 1 kHz cue tone will terminate the fast forward
advance and the unit will operate to the ready mode. The STOP switch/
indicator will illuminate.

3-14, AUTOMATIC FAST FORWARD. To operate the unit in the automatic
fast forward mode, operate the MAN/FF/AUTO switch to AUTO. Select a
cartridge with a 150 Hz tone recorded on the cue channel. Insert the
cartridge into the playback deck and start the deck. When the 150 Hz
tone is detected, the fast forward circuitry will be enabled. When the
tone ends, the unit operates to fast forward advance with audio muted.
Fast forward advance will continue until a stop tone is detected or the
STOP switch/indicator is depressed. The unit may be operated to normal
speed during fast forward without stopping the machine by momentarily
operating the front panel F FWD switch.

3-15, RECORD CIRCUITRY PRELIMINARY SET-UP.

3-16. Select the program material to be recorded. Ensure the play-
back system output Tevel is within the input level specifications.

3-17. Remove the cartridge machine top-panel. Operate the L REC
GAIN HI/LO and R REC GAIN HI/LO switches to the LO positions.

3-18.  Operate the 1 kHz REC ON/OFF switch to the desired position.
3-19. Replace the top-panel.

3-20. Operate the cartridge machine ON/OFF power switch to ON.
3-21. Select a bulk erased cartridge that is approximately 2 sec-

onds longer than the selected material to be recorded.

3-22. Insert the cartridge into the deck. The STOP switch/indica-
tor will illuminate.

3-23. Depress the START switch/indicator and play the tape for sev-
eral seconds to align the tape in the guides and to locate the tape
splice. Stop the deck just beyond the tape splice to aveid recording on
the splice.
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3-24., RECORD LEVEL ADJUSTMENT.

NOTE THE CARTRIDGE MACHINE WILL NOT OPERATE TO THE
RECORD MODE UNLESS A CARTRIDGE IS INSERTED IN

NOTE THE DECK.

NOTE THE CARTRIDGE MACHINE RECORD CIRCUITRY IS SHIP-
PED FROM THE FACTORY FOR A RECORD LEVEL OF

NOTE dBm WHEN THRE VU METERS INDICATE @ Vu.

3-25. Ensure the bulk erased cartridge is inserted into the deck.

3-26. Operate the cartridge machine to the record mode by depres-

sing the RECORD switch/indicator. The RECORD switch/indicator will
illuminate.

3-27. Start the program material.

3-28. Adjust the record LEVEL control(s) until the VYU meter(s)
indicate @ VU.

3-29. Stop and re-cue the program material and the bulk erased
cartridage.

3-30. RECORDING PROGRAM MATERIAL.

3-31. Ensure the recorder is operated to the record mode. The

RECORD switch/indicator will be illuminated.

3-32. Depress the deck START switch/indicator. The START switch/
indicator will iliuminate.

3-33. Wait approximately one-half second, then start the program
material. If the 1 kHz cue tone record circuitry is enabled, a stop
tone will be automatically recorded on the cue channel.

NOTE THE RECORDING PROCESS MAY BE MONITORED IF
DESIRED BY CONNECTING A SPEAKER SYSTEM TO
NOTE THE PLAYBACK DECK OQUTPUT.
3-34. At the end of the program material, stop the deck manually by

depressing the STOP switch/indicator if the 1 kHz stop tone record cir-
cuitry is disablied. If the 1 kHz record circuitry is enabled, the tape
will stop automatically.

3-35. When deck operation is terminated, the following events will
occur:

A. The deck STOP switch/indicator will illuminate,
indicating a ready status.
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B. The unit will automatically be operated to the
playback mode. The RECORD switch/indicator will

extinguish,
3-36. SECONDARY AND TERTIARY CUE TONE RECORDING.
3-37. Secondary and tertiary cue tones may be recorded in the play-

back or record modes of operation. If secondary and tertiary cue tone
recording is desired, proceed as follows:

NOTE DO NOT RECORD SECONDARY OR TERTIARY CUE TONES
WITHIN THE FIRST 2.5 SECONDS OF THE PROGRAM
NOTE MATERIAL.

A. Start the recording system in the playback mode or record
mode of operation.

B. Depress the SEC/150 Hz switch or the TER/8 kHz switch
for the amount of time the tone is desired. Do not
record a secondary or tertiary cue tone of less than
one second.
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SECTION IV
THEORY OF OPERATION

4-1. INTRODUCTION.

4-2. This section contains the theory of operation for the
Broadcast Electronics series 3000A cartridge machines.

4-3. FUNCTIONAL DESCRIPTION.

4-4., Refer to the schematics in SECTION VII and Figure 4-1 for the
following discussions of system components.

4.5, PLAYBACK LOGIC CIRCUIT BOARD.

4-6, GENERAL. The playback logic circuit board contains the fol-

lowing circuitry: 1) the playback amplifiers, 2) the output audio muting,
3) the cue track amplifier, 4) the 1 kHz stop cue sensor, 5) the stop/
start logic, and 6) the QI/150 Hz and Q1I/8 kHz sensors. Additionally,
the 3 kHz stop cue sensor circuitry is located on this circuit board for
fast forward operation,

4-7. - PROGRAM CIRCUITRY.

4-8, The left and right program channels are identical; therefore,
only the left channel will be discussed.

4-9. The audio signal from the left playback head is applied to
the input of preamplifier IC-1A through coupling capacitor Cl1l. Resis-
tors R1, R2, R10, R34, and capacitor Cl establish the gain and equaliza-
tion for IC-1A. Equalization potentiometers Rl and RZ permit adjustment
of low and high frequency levels to match NAB, IEC, or CCIR standards.
Voltage divider network R20 and R25 provide bias for IC-lA.

4-10, The output of preamplifier IC-1A is coupled to the program
muting switch Q5 through C26. A logic ground on either CR7 or CR8 will
bias Q5 off and mute the audio signal. The audio is muted whenever the
machine is in the ready mode, or when operated in the automatic fast
forward mode. Twelve volt operating bias for Qb is developed across
voltage divider network R35 and R98. C24 provides supply decoupling to
prevent minor power fluctuations from affecting the mute circuitry. Any
ac appearing on the gate of Q5 is shunted to ground by C23.

4-11. The output of Q5 is applied to the output Tevel control RS
through €27. The audio signal is routed to the front panel VU meter(s)
in record/playback models via pin 14.




4-12. The signal from R5 is coupled through C30 to output booster
IC-38B. IC-3B and complementary-symmetry drivers Q3 and Q4 provide 28 dB
of gain to drive the output to a maximum +18 dBm. The ratio of R4l and
R42 establishes the gain of this stage. Bias for Q3 and Q4 is provided
by diodes CR4, CR5, and CR6. Bias for IC-3B is developed across voltage
dividers from the +24 volt dc supply.

4-13. The amplified signal is coupled through C22 and applied to
the primary of the output transformer and the headphone jack. The
transformer provides an additional 6 dB of gain to the signal which is
routed to rear-panel output connector J4.

4-14, CUE TRACK AUDIC AND 1 KHZ STOP SENSOR. The cue track of the
playback head is coupled through C15 to the input of preamplifier 1C-2A.
R21, R2Z, R23, and Cl4 provide gain and equalization. Bias for IC-2A is
supplied through R15 from voitage dividers R17 and R16,

4-15. The output of the preamplifier is coupled to inverting ampli-
fier 1C-2B. 1IC-2B provides 27 dB of gain established by R27 and R28.
The amplified signal is coupled through C20 to the cue output (on J5,
the rear panel REMOTE connector) through pin 19 and to 1 kHz sensor
level control R8.

4-16. The 1 kHz signal from R8 is applied to an active band-pass
filter consisting of IC-4A, R84, R85, R86, C44, and C45 via coupling
capacitor C43. Capacitor C59 couples the output of IC-4A to a signal
convertor consisting of diodes CR21, CR2Z2, resistor 97, and capacitor
C58. The dc pulse from this filter is applied to transistor switch Q10.

4-17, Transistor switch Q10 controls the routing of the 1 kHz
signal. When Q10 is biased on, QlO conducts and routes the dc pulse to
ground (muted). A logic ground, from the stop/start flip-flop or the
fast forward cue shift/bus, applied to capacitor C55 and the gate of Q10
will bias Q10 on. When the logic ground is removed (run mode), €55 will
charge through R94 and R95. The 1 kHz cue circuit remains muted prevent-
ing a stop tone from terminating deck operation. After approximately 3
seconds, C55 will charge to bias Q10 off. When Q10 is biased off, Q10
will not conduct and routes the dc pulse to the input of IC-6D.

4-18, Integrated circuit IC-6D operates as a comparator. A ref-
erence voltage is applied to IC-6D through R72 from R57 and R99. When
the dc signal from R75 exceeds the reference voltage, the output of
IC-6D will go HIGH which routes a positive pulse through C39 to the stop
control.

4-19, 3 KHZ STOP SENSOR. The cue audio from 1 kHz level control R8
is applied to transistor Q7. (7 will bias ON only when the fast forward
cue shift/mute bus is grounded.

4-20. When a unit is operated to the fast forward mode, Q7 will be

biased ON as C34 discharges through R55. When the ground is removed, Q7
will bias OFF to disable the 3 kHz sensor.
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4-21. Following Q7, the audio signal is applied across LC network
L1, C41 and routed through C42 to IC-4B for amplification. The output
is rectified, filtered, and applied to comparator IC-6B. When a 3 kHz
tone is present at the filter, the output of IC-6B will route a HIGH
through CR13 and C39 to the stop control.

4-22, 150 HZ SENSOR. Audio from the cue channel is applied through
150 Hz level control R7 to 150 Hz band-pass filter IC-5B. This filter
assures only the 150 Hz tone will be processed. The signal from the
filter is rectified and applied to comparator IC-6A. When a 150 Hz tone
is present, the output of IC-6A will go HIGH to drive a relay located on
the power supply circuit board.

4-23, 8 KHZ SENSOR. Audio from the cue channel is applied through
8 kHz level control R9 to 8 kHz band-pass filter IC-5A. This filter as-
sures only an 8 kHz tone will be processed. The signal from IC-5A is
rectified and applied to comparator IC-6C. When an 8 kHz tone is pre-
sent, the output of IC-6C will go HIGH to drive a relay located on the
power supply circuit board,

4-24, To prevent intermittent power supply circuit board relay
operation, €36 provides a higher than normal reference voltage for the
comparator circuits until the circuits stabiiize. When power is removed,
capacitor C61 and diode CR24 will maintain the reference voltage until
the power supply voltage decreases below +24V dc. Muting for the 150 Hz
and the 8 kHz sensor circuits is accomplished by grounding the input to
the comparators through diodes CR16 and CR18 with the fast forward cue
shift/mute bus. ‘

4-25, STOP/START LOGIC. Stopping and starting are controlled by
the flip-flop consisting of Q8 and Q9. When Q8 is off, the collector
will be at an 18V dc level. This voltage is conducted through R52 to
the base of Q9 to maintain Q9 in full conduction. Likewise, when Q9 is
off, the voltage from the collector of Q9 is routed to the base of Q8
through R53 to maintain Q8 in full conduction. The flip~flop will
change states when a positive voltage is applied to the base of the non-
conducting transistor. This is accomplished through resistors R61 and
R62. To prevent intermittent operation, capacitors C60 and C33 shunt
short-duration transient pulses to ground. When power is first applied,
R54 ensures that the flip-flop will preset to stop with Q9 conducting.
The output logic voltages from Q8 and Q9 are routed from playback logic
circuit board pins M and 9 to the power supply and record amplifier bias
circuit boards.

4-26. POWER SUPPLY CIRCUIT BOARD.

4-27. GENERAL. The power supply circuit board contains the +24
volt dc supply for the electronics, the +30 volt dc supply and control-
ling circuitry for the solenoid. In addition, QI and QII reiays, and
the motor control circuitry is also incorporated on this circuit board.
Refer to the power supply schematic diagram in SECTION VII as required
for the following discussion.

4-7




4-28, VOLTAGE SUPPLIES. AC power is applied to the cartridge
machine through fuse F1 and ON/OFF switch S3. The fuse provides over-
load protection and the switch provides control of the primary ac power.
AC voltage is applied to the primary of transformer T1. Separate sec-
ondary windings on the power transformer provide 30 volts dc through J1
to bridge rectifiers CR1 and CR2. Current for the amplifiers is sup-
plied by CRI.

4-29. Diode CR17 provides reverse voltage protection for regulator
IC-1 located on the rear-panel of the unit. This regulator provides +24
volt dc which is controlled to within 124 mV with internal current 1im-
iting and thermal overload protection. Voltage for the logic and the
solenoid are supplied directly from the output of CR2. C5 provides fil-
tering for this high current source.

4-30. SOLENOID CONTROL. In the stop mode, Q5 is biased off. The
resulting potential at the collector enables CR20 to conduct. CR20 pro-
vides drive current to ICl which operates as a constant current source.
The output of ICl will bias Ql off and deenergize the solenoid. Q7 and
Q3 are biased on, and C9 charges to approximately 2.8 volts which is
applied to pin 5 of ICI.

4-31. When solenoid operation is initiated, Q5 is biased on, which
prevents current flow through CR20. The absence of drive current to IC1
enables Ql and energizes the solenoid. The resulting solenoid current
develops a voltage across Rl. This voltage is applied to pin 4 of IC1
to maintain the potential on pin 4 and pin 5 at the same level. If a
potential exists between ICl pins 4 and 5, additional drive will be ap-
plied to Q1 which increases solenoid current, and increases the voltage
applied to pin 4. This feedback action provides a high lTevel of drive
current to Ql to assure positive solenoid pull-in as the run mode is
initiated.

4-32. Q7 and Q3 will bias off when run is initiated and C9 will
discharge to the lower adjusted voltage established across the voltage
divider consisting of R15, R18, and R20. As less drive current is re-
quired to compensate for the reduced voltage differential between pins 4
and 5, the feedback loop will reduce solenoid current after pull-in to a
minimum holding current.

4-33. FAST FORWARD AND Q-TRIP RELAYS. Relay K1 controls the ap-
plication of power to the normal and high-speed motor windings (refer to
drawing B959-0009 in SECTION VII}. The ac voltage for the drive motor
is supplied from the primary of the power transformer through J1 and J2.
Capacitors Cl through C4 provide transient suppression during switching.

434, The high-speed motor winding is connected to ac voltage only
when K1 is energized. A +30 volt dc control voltage for the relay is
supplied through Q2. Q2 is enabled when the unit is in the playback
mode. In record models, pin P is connected to the record logic so that
the ground for fast forward is supplied in the playback mode only. To
energize K1, grounding must occur through CR7 and Q5. This ground will
be provided when the unit is switched into manual or automatic fast
forward operation.
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4-35, Manual Fast Forward. When front-panel F FWD switch S4 is
operated, R6 will be connected to CR7 which provides the ground to en-
ergize Ki and place the unit in the fast forward mode of operation. The
unit will remain in fast forward until the front-panel STOP switch/
indicator is depressed, a stop tone is detected, or the F FWD switch is
released.

4-36. When K1 energizes, the cue tone sensors on the playback logic
circuit board will be grounded through pin 15 (fast forward cue shift/
mute). This giround mutes the 1 kHz, 150 Hz, and 8 kHz sensors and ena-
bles the 3 kHz sensor. Audio is routed to the output jack during manual
fast forward. Diode CR6 prevents the audio muting circuit from ground-
ing at terminal S.

4-37. Release of S4 or a low on Q5 interrupts the grounding path to
K1, If S4 is released, the unit will continue to operate but at the
normal motor speed. If the stop cue tone or STOP switch/indicator ter-
minates deck operation by placing a lTow on Q5, the unit will operate at
the normal motor speed when re-started.

4-38. Automatic Fast Forward and QI Relay. When a 150 Hz tone is
detected by the cue sensor on the playback logic circuit board, the QI
control signal at terminal B will go HIGH to enable Q4. A ground is
provided for indicator tamp Ql and relay K2. Relay KZ will energize to
close the normally open contacts which are available through the rear-
panel REMOTE connector. When the 150 Hz tone ends, the QI control sig-
nal returns to a LOW state and Q4 is disabled., If Sl is in the auto-
matic position as C10 charges, a positive pulse will be applied through
CR3 and S1 to the gate of Ql. Relay Kl will ground through Ql, as will
the fast forward cue shift/mute and the automatic fast forward audio
mute busses. When this occurs, the unit switches to the fast forward
mode of operation with audic muted.

4-39. A stop tone detected by the 3 kHz sensor will terminate deck
operation. Q5 will bias off to interrupt the ground path to Ql and re-
lay K1. Relay K1, the fast forward cue shift/mute, and the audio mute

busses are disabled.

4-40. QII Relay. 8 kHz cue tone relay K3 operates in a similar
manner as 150 Hz cue tone relay K2. When the 8 kHz tone is present, the
QI1 control signal at terminal A will go HIGH to enable Q6. Q6 will
conduct to provide a ground for relay K3 and the QII indicator lamp.
Relay K3 will energize to close the normally open contacts avaiiable
through the rear-panel REMOTE connector. When the cue tone ends, the
relay returns to the deenergized state.

4-41, RECORD AMPLIFIER/BIAS CIRCUIT BOARD.

4-42. PROGRAM CHANNELS. The following text describes the operation
of the left and right program channel amplifier circuits. The circuits
operate identically, therefore only the left channel circuit will be de-
scribed. Refer to schematic 910-1050/-1049/-1048 as required.
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4-43. Left channel record inputs are appiied to input transformer
Tl which provides balanced-to-unbalanced impedance conversion. The in-
put impedance is established by resistors R1,'R2, and R3. Audio from
the secondaries of Tl is applied to first-stage non-inverting amplifier
UlA. The gain of UIA is determined by switch S1. S1 shunts feedback
resistor R7 in the LO position and provides an additional gain of 35 dB
in the HI position.

4-44, The output of UlA is applied to front-panel level control R1
through coupling capacitor C6. The wiper of Rl applies the audio signal
to second-stage non-inverting amplifier U2A through coupling capacitor
C3. The gain of U2A is established by feedback resistor R1l. The am-
plified output of UZA is routed to an equalization network through C5.

4.45%, The equalization network consists of U3A, U3B, R14, R19, and

subsequent associated circuitry. Low frequency equalization control R14
and operational amplifier U3A provide low frequency compensation. High

frequency equalization control R19 and operational amplifier U3B provide
high frequency compensation.

4-46. The equalized signal is applied to the record head drive
transistor (Q1). The output of Q1 is applied to transistor Q2 which
operates as a program record control switch. Q2 is controlled by the
program control line {pin 16). When the system is operated to the re-
cord mode, a ground from the program control Tine is applied through
diode D1 to D2. This ground biases Q2 on which routes program audio
through record bias trap L1/Cl5 to the record head. When the system is
operated to the playback mode, a positive voltage from the program con-
trol line reverse biases D1 and disables transistor Q2.

4-47. Program Record Head Shunt Circuit. A circuit consisting of
D2, Q3, D3, Q4, and associated circuitry shunts the record head inputs
to ground when the system is in the playback mode. This circuit is re-
quired to prevent the application of bias to the record head when re-
cording secondary and tertiary cue tones in the playback mode,

4-48, Transistor Q3 controls the operation of the shunt circuit.
When the system is operated to the playback mode, a positive voltage
from the program control line reverse biases diode D2 and disables tran-
sistor Q3. With Q3 cut-off, voltage is applied through zener diode D3
to transistor Q4. This voltage biases Q4 on which shunts the record
head input terminals to ground. When the system is operated to the re-
cord mode, a ground biases D2 on and enables Q3. With Q3 enabled, bias
for transistor Q4 is shunted to ground.

4-49. Record Bias Circuit. Record bias from the secondary of bias
transformer T3 is routed through LDR1 and Teft channel bias level con-
trol R31 to the Teft channel program amplifier circuit. LDR1 is con-
trolled by the program control Tine and provides isolation for the ap-
plication of bias. Bias is applied to the amplifier circuit when a
ground from the program control line disables transistor Ql4. With Ql4
cut-off, bias voltage is applied to LDRI1.
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4-50, Left channel bias level control R31 permits the adjustment of
the recording bias level for minimum distortion, maximum signal-to-noise
ratio and maximum freguency response. Left channel bias trap L1/C15
isolates the bias signal from the amplifier circuitry to prevent pos-
sible intermodulation distortion of the program audio.

4-51. CUE CHANNEL. Cue record inputs from the record control and
tone generator circuit board are applied to cue bias trap L3/C42 which
isolates the bias signal from the cue channel driving circuit. Tran-
sistors Q12, Qi3, and associated circuitry operate as a cue record head
shunt circuit. The operation of the circuit is controlled by the cue
bias switch control line (pin 20). When cue channel recording is re-
quired, a positive voitage from the cue bias switch control line is ap-
plied to Q12, biasing Q12 on. With Q12 on, transistor Q13 is biased off
which allows cue audio to be routed to the cue record head. When cue
channel recording is not required, a ground from the cue bias switch
control line disables Qi2. With Q12 disabled, bias is applied to Q13
which shunts the cue record head inputs to ground.

1-52. BIAS OSCILLATOR. The push-pull oscillator consisting of Q9
and Q10 provides a 100 kHz low distortion sine wave for record bias in
the left channel, right channel, and cue channel record heads. Positive
feedback from the collector of Q9 is applied through C37 to Ql10. C38
provides positive feedback from the collector of QL0 to Q9. The opera-
ting frequency is determined by the inductance of T3 and the capacitance
of C39. Low distortion is achieved by a small amount of negative feed-
back from emitter resistors R63, R64, and capacitor C36. Capacitor C40
minimizes start-up transients by providing a gradual turn-on of oscilla-
tion.

4-53, Control logic on the record control and tone generator cir-
cuit board enables the bias oscillator when: 1) the system is operated
to the record mode and 2) the system is required to record secondary,
tertiary, or external cue tones. When record bias is required, a ground
from the bias switch control line is applied to bias switch transistor
Qll. This ground enables QL1 which routes a +24V supply to the oscilla-
tor. When record bias is not required, a positive voltage is applied to
transistor Ql1. Q11 is disabled which removes the supply voltage from
the oscillator.

4-54, VOLTAGE REGULATOR. A voltage regulator consisting of Q5,
€20, €18, and resistor R35 regulates the +24 voit power supply for
proper circuit operation.

4-55, RECORD LOGIC AND TONE GENERATOR CIRCUIT BOARD.

4-56. GENERAL. The record logic and tone generator circuit board
is instalied in record models only. The circuit board incorporates the
record logic flip-flop, the YU meter amplifier, the 1 kHz stop cue tone
generator, and the generators for the 150 Hz and 8 kHz cue tones. Refer
to schematic diagram 906-3112 in SECTION VII as required for the follow-
ing discussion.
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4-57. RECORD FLIP-FLOP AND RECORD LOGIC. A bistable multivibrator
consisting of transistors Q8 and Q9 activates all record functions and
record indications of the system except for the QI and QII record modes.
This fiip-flop is preset in the play state when power is initially
applied to the system by R42 which is connected to the base of Q8. R42
maintains the base of Q8 at a potential lower than the base of Q9 when
power is applied. ’

4-58, A HIGH applied to the circuit through record set terminal 12
operates the flip-flop to the record state by biasing Q8 on. This ac-
tion may be inhibited, however, by the run interlock logic at terminal
11. If the cartridge is running when the RECORD switch is depressed,
terminal 11 is at a Tow logic level and prevents the flip-flop from op-
erating to the record state. If the cartridge is not running, terminal
11 is at a high logic level and is isolated by CR15 which permits the
flip-flop to operate to the record mode. Additionally, Q9 is biased off
with its collector going positive, and Q13 is biased into conduction
with its collector dropping to approximately ground potential. This
action places subsequent logic elements in the record mode unless it is
cancelled by a high logic level at record cancel terminal 8. Cancel
Togic is derived from circuitry on the power supply circuit board. How-
ever, record status will be cancelled under any of the following con-
ditions:

1} Cartridge not loaded.
2} Machine stopped manually.
3} Machine stopped by 1 kHz cue tone action.

4-59. When the RECORD switch/indicator is depressed, a positive
pulse is routed to R45. If the unit is in the run mode, this pulse will
be grounded through CR1b. If the unit is in the stop mode, the pulse
will be routed through CR14 to operate the flip-flop to the record state
(Q8 conducting). With Q9 biased off, Q13 will supply a ground to the
record indicator lamp and the program record circuitry on the record
amplifier and bias circuit board.

4-60. When the STOP switch/indicator, 1 kHz (or 3 kHz) cue sensor,
or the deck microswitch (if the cartridge is withdrawn) applies a pos-
itive pulse to R69, Q% will bias on and Q8 will bias off. The base of
Q12 will go HIGH to supply a ground to the record interlock. Transistor
Q13 will remove the ground from the record indicator lamp and program
control.

4-61, 1 KHZ STOP CUE GENERATOR AND CONTROL. The stop cue tone gen-
erator consists of IC-2A and IC-2B. R1l, R58, R59, Cl4, and Cl5 estab-
lish a frequency of 1 kHz. The generator oscillates when positive feed-
back is available through R48 and R49. The output of the generator is
routed through Rb5, €18, level control R6, R46, and C12 to Qh. Emitter
follower stage Q5 operates as a current source to provide drive to the
record head. The cue output is routed from terminal 7 to the record
amplifier and bias circuit board.
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4-62. The 1 kHz cue generator will record a stop cue tone burst
only when the unit initiates a record sequence. 1C-2C and IC-2D and
associated circuitry operate as a monostabie multivibrator to provide a
timing pulse to Q10. Voltage divider R60 and R61l provide a +12V dc ref-
erence for IC-2C and IC-2D. The output of the multivibrator will go
HIGH only when a HIGH is applied to IC-2C via R62.

4-63. A potential of +24 volts dc is available on S1. When S1 is
operated to ON, the +24V dc is applied to R29. 1If the unit is in the
playback mode, the voltage will be grounded through CR8 and Qi2. Also,
if deck operation is terminated, the voitage will be routed to ground
through the 1 kHz interlock and CR9. If the unit is operated to the
record mode and the deck is operating, the voltage from R29 will be
applied through CR7 and CR18 to IC-2C. IC-2C will go HIGH and the
voltage is routed through C28 and R63 to IC-2D. The output of IC-2D
will go from a LOW (disable) to a HIGH (enable). When C28 is fully
charged, the dc path to IC-2D is blocked. The output of IC-2D will go
LOW and remain LOW until IC-2C is unlatched and relatched.

4-64. When multivibrator 1C-2C/1C-2D is HIGH, a voltage is applied
through CR17 and CR24 to enable the cue bias switching circuit on the
record ampliifier/bias circuit board. CR20 is reverse-biased through
CR16, and voltage is applied to the gate of Ql0 through R67 to enable
Q10. Q10 operates as a switch to provide a feedback circuit through R48
and R49 which enables the 1 kHz cue generator.

4-65. When the mulitivibrator is LOW, the voltage applied to Q10 is
shunted to ground through CR20 and R68 which biases Ql0 off and disables
the generator. Since the multivibrator has a time constant of approx-
imately three-quarters of a second, a stop tone burst of that length is
recorded on the cue track.

4-66. SECONDARY AND TERTIARY CUE TONE GENERATORS AND CONTROLS. The
following text describes the operation of the secondary (150 Hz) and the
tertiary (8 kHz) cue tone generator circuits. The circuits operate
identically; therefore, only the secondary cue tone generator circuit
will be described.

4-67. The secondary (150 Hz) cue tone generator consists of IC-3A
and IC-3B. The resistor/capacitor network R10, R50, R51, C22, and C23
establish the frequency. Ql1 operates as a switch to provide a feed-
back circuit through R73 which enables the generator. The output of the
generator is applied to cue head driver Q5 through Tevel control R8.

4-68. The secondary cue tone generator is operated manually through
the front-panel switch or through the rear-panel remote connector. When
the secondary cue tone record switch is depressed, a positive voltage is
applied to the control circuit through CR29. CRZ21 is reverse-biased
through CR16, and voltage is applied to the gate of Ql1 through R74 to
enable Q11 and the secondary tone generator. A positive voltage is also
applied through CRZ26 and CR24 to enable the cue bias switching circuit
on the record amplifier/bias circuit board.
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4-69, When the secondary cue tone record switch is released, the
bias voltage for Qll is shunted to ground through CR21 and R82 to dis-
able Q11 and the tone generator. To record external cue tones, +24Y dc
is applied through CR25 to enable the cue bias switching circuit on the
record amplifier/bias circuit board. To provide external control volt-
age, +24V dc is routed to the rear-panel remote connector from the power
supply circuit board.

4-70, To record auxiliary or external cue tones, Ql4 operates as a
switch which enables the bias osciiliator on the record/amplifier bias
circuit board. When a secondary, tertiary, or an external cue tone re-
cord control switch is operated, a positive voltage is routed through R5
and CRZ23 to enable Ql14. Ql4 applies a ground through pin 6 to enable
the bias oscillator.

4-71. VU METER AMPLIFIER. The following text describes the opera-
tion of the left and right channel VU meter amplifier circuits. The
circuits operate identically; therefore, only the left channel circuit
will be described.

4-72. The record input signal is routed from the record amplifier/
bias circuit board through calibration control R2 to transistor Q2. The
output signal is routed from the playback logic circuit board through
calibration control Rl to transistor Ql. Q1 and Q2 operate as switches
to establish which signal is applied to the VU meter amplifier circuit.

4-73. When the unit is operated in the playback mode, a bias volt-
age of +12V dc from voltage divider R30 and R31 is applied to Q1 and Q2
through R13, R15, and R17. The voltage enables Ql and disables Q2.

Only the playback signal is routed to the meter amplifier. When the
unit is operated in the record mode, a ground is applied to the gates of
01 and Q2 through CR1 and Q13. The ground enables Q2 and disables Q1.
Only the record signal is routed to the meter amplifier,

4-74. The VU meter amplifier circuit provides a d¢ signal which
drives the YU meter to indicate the record or the playback audio signal
level. Resistors RI8 and R19 establish the gain of meter amplifier
IC-1A. The audio signal is routed to IC-1A from Q1 or Q2 through R18.
After amplification, the signal is rectified to drive the VU meter,

4-75. Transistor Q7 provides power supply decoupling and a con-
trolled turn-on for the VU meter circuit. When ac power is initjally
applied to the unit, the meter circuit is damped to prevent full-scale
deflection.
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SECTION V
MAINTENANCE

5-1. INTRODUCTION.

5-2. This section provides general maintenance information, me-
chanical and electrical adjustment procedures, and troubleshooting in-
formation for the Broadcast Electronics 3000A series cartridge machines.

5-3. SAFETY CONSIDERATIONS.

5-4, Low voltages are used throughout 3000A series cartridge
machine playback, control, and record circuitry. The power supply cir-
cuit board assembly contains primary ac line voltage. Therefore, do not
perform any maintenance or troubleshooting procedures on the power sup-
ply circuit board with power energized. Maintenance with power energized
is always considered hazardous and caution should be observed. Good
judgment, care, and common sense must be practiced to prevent accidents.
The procedures contained in this section should be performed only by
experienced and trained maintenance personnel,

5-5. FIRST LEVEL MAINTENANCE.

5-6. First level maintenance consists of precautionary procedures
applied to the equipment to prevent future failures. The procedures are
performed on a regular basis and the results recorded in a performance
log.

WARNING DISCONNECT ALL CARTRIDGE MACHINE PRIMARY
POWER BEFORE ATTEMPTING ANY EQUIPMENT

WARNING MAINTENANCE.

5-7. GENERAL .

5-8. Periodically remove abrasions from the cartridge machine

chassis with a cloth moistened with a mild household cleaner. Remove
dust from the chassis exterior with a brush and vacuum cleaner as re-
quired.

5-9. ELECTRICAL.
5-10, The cartridge machine circuitry should be periodically
cleaned of accumulated dust using a brush and vacuum cleaner. Check the

circuit boards for improperly seated semiconductors and components dam-
aged by overheating.
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5-11. MECHANICAL.

WARNING MOST SOLVENTS WHICH REMOVE TAPE RESIDUE ARE
VOLATILE AND TOXIC BY NATURE AND MUST BE

WARNING APPLIED IN SMALL AMOUNTS IN A WELL VENTI-
LATED AREA. OBSERYE THE SOLVENT CONTAINER

WARNING SAFETY INFORMATION AND DO NOT USE THE SOL-

VENT NEAR FLAME, CIGARETTES, AND HOT SOL-
DERING IRONS.

5-12. Fach day clean the heads, pressure roller, tape guides, and
capstan shaft with a cleaning solvent to remove accumulated oxide.
Recommended cleaning solvents include: 1) Broadcast Electronics head
cleaning kit 979-0064 and 2) isopropal alcohol. Approximately once a
week, demagnetize the heads and other ferrous components in the tape
path. Perform the demagnetizing with an appropriate degausser. Observe
the degausser operating instructions to prevent damage to the heads.

5-13. TAPE CARTRIDGES.

5-14, Regularly inspect the tape cartridges for accumulated dust,
mechanical defects, and tape wear. Additional tape cartridge main-
tenance information is presented in SECTION VIII, APPENDIX.

5=15. SECOND LEVEL MAINTENANCE.

5-16. Second level maintenance consists of procedures required to
restore a 3000A series cartridge machine to operation after a fault has
occurred. The procedures are divided into mechanical adjustments, elec-
trical adjustments, mechanical components replacement procedures, elec-
trical component replacement procedures, and troubleshooting.

5-17. The 3000A series cartridge machine maintenance philosophy
consists of isolating a problem to a specific assembly with subsequent
troubleshooting to isclate defective components. The defective compo-
nents may be repaired locally or the entire assembly may be refurned to
Broadcast Electronics, Inc. for repair or replacement.

5-18. MECHANICAL ADJUSTMENTS.

5-19, The following text provides adjustment procedures for mechan-
ical components associated with the 3000A series cartridge machines.

The procedures are presented in the foliowing order.

ADJUSTMENT PROCEDURES

Motor Alignment Procedure.
Solenoid Response Adjustment.
Head Adjustments.
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5-20. The following test equipment is required for the mechanical
adjustment procedures. Refer to the following list as required for each
procedure.

TEST EQUIPMENT

A. Calibrated Oscilloscope, 5 MHz Bandwidth, Dual Channel
With Lissajous Display of Inputs.

B. Calibrated Low Distortion Audio Generator, 600 Ohm Qut-
put, 20 Hz to 20 kHz Audio Range.

C. Tape Head and Tape Guide Alignment Gauge
(BE P/N 300-0002).

D. Motor Alignment Gauge (BE P/N 300-0700}.
E. Allen Wrenches (supplied with the Cartridge Machine).
F. Tape Alignment Cut-Away Test Cartridge (BE P/N 710-0132).

G. Monophonic/Stereophonic Reproduce Alignment Tape (BE P/N
800-1005).

H. No. 1 Phiilips Screwdriver, 4 Inch (10.2 cm) Blade,

5-21. MOTOR ALIGNMENT PROCEDURE. The deck pressure roller operates
in conjunction with the motor capstan shaft to provide tape movement.
The pressure roller and the motor capstan shaft must be properly aligned
to prevent improper tape movement across the heads.

5-22. Procedure. To align the cartridge machine motor and deck
solenoid, proceed as follows:

5-23. Disconnect the cartridge machine primary power.

5-24, Manually retract the deck solenoid plunger (refer to Figure

5-1) and remove the pressure roller E-ring, pressure roller, and the
nylon washers.

5-25. Refer to Figure 5-2 and loosen the two motor mounting screws
to allow movement of the motor assembly.

5-26. Refer to Figure 5-3A and place motor alignment gauge 300-0700
on the deck pressure roller shaft.

5-27. Refer to Figure 5-3A and move the motor assembly until the
capstan shaft is tangent with the alignment gauge.

5-28. Secure the two motor mounting screws. Secure the screws
alternately to ensure correct motor alignment.

5-3
WARNING: DISCONNECT PRIMARY POWER BEFORE SERVICING




SOLENCID RESPONSE ADJUSTMENT SCREW
CLOCKWISE ROTATION:
REDUCES SOLENOID RESPONSE.

COUNTERCLOCKWISE ROTATEON:
ACCELERATES SOLENDIR RESPGNSE.

SOLENOID PLUNGER
LOCKNUT

SOLENQID
PLUNGER

SOLENOID 5TQP

/ DRIVE CABLE '
DECK READY MIGROSWITCH

PRESSURE ROLLER
E-RING w

|
PRESSURE @
ROLLER ‘

NYLON WASHERS

COPYRIGHT © 1987 BROADCAST ELECTRONICS, INC.

597-3000-6
FIGURE 5-1. CARTRIDGE DECK ASSEMBLY
5-29, Refer to Figure 5-3B and adjust the solenoid plunger stroke
as follows:

A. Loosen the solenoid plunger locknut.

B. Rotate the solenoid plunger clockwise or counter-
clockwise as required until the plunger front-surface
is aligned with the solenoid bracket.

C. Secure the solenoid plunger Tocknut.

5-30, Remove the alignment gauge.
5-31. Refer to Figure 5-1 and re-install the pressure roller, the

nylon washers, and the pressure roller E-ring.
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MOTOR MOUNTING SCREMWS

COPYRIGHT © 1887 BRDADCAST ELECTRONICS, INC.

597-3000~7
FIGURE 5-2. MOTOR MOUNTING SCREWS

5-32. Refer to Figure 5-1 and adjust the solenoid plunger stop un-
til the pressure roller is just below the deck surface when the solenoid
is deenergized.

5-33. Fine adjust the solenoid plunger stroke by rotating the
plunger clockwise to increase solenoid pull or counterclockwise to de-
crease the solenoid pull as required. Once the required solenoid pull
is obtained, refer to Figure 5-4 and check the pressure roller/capstan
alignment. If the pressure roller and the capstan shaft are improperly
aligned, re-adjust the solenoid plunger stroke,

5-34. SOLENOID RESPONSE ADJUSTMENT. The solenoid is equipped with
a control to adjust the response of the plunger. The control adjusts
the rate of air movement through a relief valve to establish the re-
sponse of the plunger and the level of noise generated. The control is
factory adjusted for a compromise between response and noise level.
Generally, the solenoid response will not require adjustment. However,
the response may be adjusted to obtain any individual requirements. The
solenoid response is adjusted as follows.

5-35. Procedure. To adjust the solenoid response, proceed as
follows:

5-36. Disconnect the cartridge machine primary power.

5-37. Refer to Figure 5-1 and adjust the solenoid response control

clockwise 1/4 of a revolution to reduce the response and decrease the
noise level of the solenoid. Adjust the solenoid response control
counterciockwise 1/4 of a revolution to accelerate the response and in-
crease the noise level of the solenoid.
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FIGURE 5-4. CAPSTAN SHAFT/PRESSURE ROLLER ALIGNMENT
5-38. Perform an operational test to ensure the deck performs as

desired. If required, repeat the procedure to obtain the desired re-
sults.

CAUTION TO PREVENT DAMAGE TO THE PHASE LOK V HEAD
ASSEMBLY, PERFORM ALL HEAD ASSEMBLY ADJUST-
CAUTION MENTS USING THE ALLEN WRENCH PROVIDED WITH
THE UNIT.
5-39. HEAD ADJUSTMENTS. The head adjustments involve the alignment

of the tape guide height, head height, head zenith, head azimuth, and
head phase response parameters. The head parameters are presented as
individual adjustment procedures. Due to the design of the PHASE LOK V
head bracket, only head azimuth and the related electrical parameters
will require periodic adjustment (example: prior to extensive contin-
uous operation). The following 1ist presents the procedures required
for periodic maintenance. When a replacement head is installed, all
head adjustment procedures must be performed (refer to the HEAD REPLACE-
MENT PROCEDURE specific replacement information).
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PERIODIC PLAYBACK HEAD ADJUSTMENT PROCEDURES

MONOPHONIC CARTRIDGE MACHINES STEREQPHONIC CARTRIDGE MACHINES
A. The Playback Head Azimuth A. The Playback Head Azimuth
Adjustment Procedure. Procedure.
B. The Playback Equalization B. The Playback Phase Response
Procedure, Adjustment Procedure.

C. The Playback Equalization
Procedure.

PERIODIC RECORD HEAD ADJUSTMENT PROCEDURES

MONOPHONIC CARTRIDGE MACHINES STEREQPHONIC CARTRIDGE MACHINES
A. The PROGRAM BIAS LEVEL A. The PROGRAM BIAS LEVEL
ADJUSTMENT. ADJUSTMENT.
B. The Record Head Azimuth B. The Record Head Azimuth
Adjustment Procedure. Procedure,
C. The RECORD EQUALIZATION C. The Record Phase Response
PROCEDURE. Adjustment Procedure.
D. The RECORD EQUALIZATION
PROCEDURE.
5-40. The following text presents adjustment procedures for the

playback, dummy, and record heads. For record/playback models, align
the playback head before adjusting the record head.

5-41. An adjustment tool (located in the Accessory Parts Kit) is
provided with the unit for head assembly alignment. Perform all head
alignments using the adjustment tool.

h-42. Tape Guide Height Adjustment Procedure. To ensure proper
tape movement, perform the height adjustment procedure for each tape
guide. To adjust the tape guide height, proceed as follows:

5-43. Refer to Figure 5-5A and check the tape guide height. The
inside edge of the upper tape guide must be aligned with the top surface
of the alignment gauge as shown.

5-44, If adjustment is required, refer to Figure 5-6 and loosen the
tape guide adjustment screws.
5-45, Adjust the tape guide to obtain proper alignment.

5-8
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FIGURE 5-5. HEAD AND TAPE GUIDE ADJUSTMENTS
b-46. Secure the tape guide adjustment screws.
h-47. Head Height Adjustment Procedure. To adjust the playback,
record, or dummy head height, proceed as follows:
5-48. Refer to Figure 5-5B and check the playback or record head

height. The head upper pole must be aligned with the top of the align-
ment gauge.

5-49, Insert the tape alignment cut-away test cartridge into the
cartridge deck and begin deck operation to visually inspect the tape

movement across the heads. The magnetic tape must cover the top and
bottom of the head poles {refer to Figure 5-7).

5-9
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5-50. If adjustment is required, refer to Figure 5-6 and loosen the
appropriate head height/zenith lock-screw.

5-51. Refer to Figure 5-6 and adjust the appropriate front and rear
head height/zenith adjustment screws as required to obtain the proper
head height. The height/zenith screws must be adjusted equally to re-
tain the zenith adjustment.

5-52. Secure the head height/zenith lock-screw.

5-53. For playback only cartridge machines, the top of the dummy
head must be aligned with the top of the playback head. Visually check
the height of the dummy head. If required adjust the dummy head height
as required. Refer to Figure 5-6 for the location of the dummy head
height/zenith adjustment screws.

5-54, Head Zenith Adjustment Procedure. To adjust the playback,
record, or dummy head zenith, proceed as follows:

5-5b. Refer to Figure 5-5C and check the playback or record head
zenith. The head must be perpendicular to the deck surface.

DUMMY /RECORD HEAD AZIMUTH DUMMY /RECCRD HEAD AZIMUTH ADJUSTMENT SCREW
LOCK-SCRES PLAYBACK HEAD REAR
HEIGHT/ZENITH ADJUSTMENT
BLAYBACK HEAD AZIMUTH SCREM
ADJUSTHENT SCREN PLAYBACK HEAD AZIMUTH
1.0CK-SCREM
DUHHY/RECORD HEAD = - . PLAYBACK HEAD HEIGHT/ZENITH
REAR HEIGHT/ZENITH . . \ L OCK. SCREW
ADISTHENT SCRER \ - 5 o TAPE GUIDE ADJUSTMENT
DUMMY /RECORD HEAD —-. - NS =% SCREWS (NOT SHOWN)

.
HEIGHT/ZENLTH T Sl o)
LOCK-SCREW e
L ‘ HEAD ASSEMBLY MOUNTING

\\
- - O /e
DUMMY /RECORD HEAD NN & = 5 HEAD
FRONT/HEIGHT/ZENITF — \\\\ s @ V
TANEN AN

ADJUSTHMEWT SCREW T ——————_ PLAYBACK HEAD FRONT

HEAD ASSEMBLY MOUNTING —— HEIGHT/ZENITH ADJUSTMENT
SCREMW SCREM

HEAD MOUNTING
SCREWS

TAPE GUIDE ADJUSTHMENT
SCREWS

PLAYBACK
HEAD

DUMMY HEAD
OR RECORD
HEAD
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FIGURE 5-6. HEAD ADJUSTMENT CONTROLS
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FIGURE 5-7. HEIGHT CARTRIDGE TAPE TRACKING

5-56. If adjustment is required, refer to Figure 5-6 and loosen the
appropriate head height/zenith lock-screw.

5-57. Refer to Figure 5-6 and adjust the appropriate head front or
rear height/zenith screw to obtain the proper alignment.

5-58. Refer to the Head Height Adjustment Procedure and check the
head height. If required, re-adjust the head height.

5-59. Repeat the procedure until the head zenith and head height
are properly adjusted.

5-60, Secure the head height/zenith lock-screw.

5-61. For playback only cartridge machines, repeat the procedure

for the dummy head. Refer to Figure 5-6 for the location of the dummy
head height/zenith adjustment screws.

5-11
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5-62. Playback Head Azimuth Adjustment Procedure. To adjust the
playback head azimuth, proceed as follows:

5-63. Disconnect the cartridge machine primary power.

5-64. Demagnetize the playback head, the dummy head, and all sur-
rounding ferrous components,

5-65, Refer to the OUTPUT LEVEL ADJUSTMENT procedure {located in
the ELECTRICAL ADJUSTMENT procedures) and calibrate the cartridge deck
for the desired output level.

5-66. Connect the oscilloscope to the cartridge deck Teft channel
output on the output receptacie. The receptacle pin designations are
shown in Figure 2-2 in SECTION II, INSTALLATION.

5-67. Refer to Figure 5-6 and lgosen the playback head azimuth
lTock-screw.

5-68. Apply power to the cartridge machine.

5-69. Insert the reproduce alignment test tape into the cartr1dge
deck and reproduce the 12.5 kHz test tone.

5-70. Refer to Figure 5-6 and adjust the playback head azimuth
screw for a maximum peak-to-peak voltage indication.

5-71. Secure the playback head azimuth lock-screw,

5-72. Disconnect power from the cartridge machine and remove the
test equipment.

5-73. Record Head Azimuth Adjustment Procedure. To adjust the
record head azimuth, proceed as follows:

5-74. Disconnect the cartridge machine primary power,

5-75. Refer to the ELECTRICAL ADJUSTMENTS procedures in the follow-

ing text and perform the PROGRAM BIAS LEVEL ADJUSTMENT procedure.

5-76. Demagnetize the record head, playback head, and all surround-
ing ferrous components.

5-77. Connect the audio generator to the Teft channel input on the
RECORD LINE IN receptacle. The receptacle pin designations are shown in
Figure 2-2 in SECTION II, INSTALLATION.

5-78. Connect the osci11os¢ope to the left channel output on the

PLAY LINE OUT receptacle. The receptacle pin designations are shown in
Figure 2-2 in SECTION II, INSTALLATION.

5-12
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5-79. Refer to Figure 5-6 and loosen the record head azimuth
lock-screw.

5-80. Apply power to the cartridge machine.

5-81. Adjust the audio generator for a 15 kHz output at -20 dBm.
5-82. Operate the recording system and begin recording the 15 kHz
tone.

h-83. Refer to Figure 5-6 and adjust the record head azimuth screw
for a maximum peak-to-peak voltage indication.

5-84. Secure the record head azimuth lock-screw.

5-85. Disconnect power from the cartridge machine and remove the

test equipment.

5-86. Playback Head Phase Response Adjustment Procedure (For
Stereophonic Cartridge Machines Only). The phase adjustment involves
the fine alignment of the playback head azimuth for maximum phase re-
sponse. To adjust the playback head phase response, proceed as follows:

5-87. Disconnect the cartridge machine primary power.

5-88. Demagnetize the playback head, the dummy head, and all sur-
rounding ferrous components.

5-89. Refer to the OUTPUT LEVEL ADJUSTMENT procedure (located in
the ELECTRICAL ADJUSTMENT procedures) and calibrate the cartridge deck
for the desired output level.

5-90. Connect the oscilloscope to the cartridge deck outputs on the
output/remote receptacle as shown in Figure 5-8. The receptacie pin
designations are shown in Figure 2-2 in SECTION II, INSTALLATION.

5-91. Refer to Figure 5-6 and loosen the playback head azimuth
Tock-screw.
5-92. Apply power to the cartridge machine,
5-93. Operate the oscilloscope for lissajous display of inputs,
5-94, Insert the reproduce alignment test tape into the cartridge
deck and reproduce the 12.5 kHz test tone.
5-95, Refer to Figure 5-6 and adjust the playback head azimuth
screw for a §° 1issajous pattern (refer to Figure 5-8).
5-96. Secure the playback head azimuth lock-screw.

5-13
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FIGURE 5-8. STEREOPHONIC PHASE RESPONSE LISSAJOUS PATTERNS

5-97. Disconnect power from the cartridge machine and remove the
test equipment.

5-G8. Record Phase Adjustment Procedure (For Stereophonic Record/
Playback Models Only). The record phase adjustment involves the fine
alignment of the record head azimuth for maximum phase response. The
record phase response is adjusted as folliows:

5-99. Disconnect the cartridge machine primary power,

5-100. Demagnetize the record head, playback head, and all surround-
ing ferrous components.

5-101. Connect the audio generator to the left and right channel in-
puts on the RECORD LINE IN receptacle. The receptacle pin designations
are shown in Figure 2-2 in SECTION II, INSTALLATION.

5-102. Connect the oscilloscope to the left and right channel out-
puts on the PLAY LINE OUT receptacle as shown in Figure 5-8. The recep-

tacle pin designations are shown in Figure 2-2 in SECTION II,
INSTALLATION.

5-14
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5-103.
SCrew.

5-104,
5-105,

5-106,
tone.

5-107.

Refer to Figure 5-6 and loosen the record head azimuth lock-

Apply power to the cartridge machine,
Adjust the audio generator for a 15 kHz output at -20 dBm.

Operate the recording system and begin recording the 15 kHz

Refer to Figure 5-6 and adjust the record head azimuth screw

for a P lissajous pattern {refer to Figure 5-8).

5-108.

5-109.

Secure the record head azimuth Tock-screw.

Disconnect power from the cartridge machine and remove the

test equipment.

5~110.
5-111.

ELECTRICAL ADJUSTMENTS.

The following text provides electrical adjustment procedures

for all controls associated with the 3000A cartridge machines. The pro-
cedures are presented in the following order.

5-112.
procedures:

A. SOLENQID ADJUSTMENTS.
1. Solenoid Current Adjustment.

B. PLAYBACK ADJUSTMENTS.
1. Qutput Level Adjustment.
2. Playback Equalization.
3. Cue Tone Detection Adjustment.

C. RECORD ADJUSTMENTS.

Program Bias Trap Adjustment.
Program Bias Level Adjustment,
Record Equalization.

Cue Bias Trap Adjustment.

Cue Bias Level Adjustment.

Cue Tone Record Level Adjustments.

~ g U1 s WM

Cue Tone Frequency Adjustments.

D. METER ADJUSTMENTS.
1. VU Meter Calibration.

The following equipment is required for electrical adjustment

5-15
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5-113.
5-114.

Hex Wrenches: supplied with the unit.

Reproduce Alignment Test Tape (BE P/N 808-0004).

A

B. Oscilloscope: any general purpose model.

C

D. Minjature Flat-tip Screwdriver 1/8 inch (0.125 cm) tip.

RECORD MODELS ONLY

3\
Voltmeter.

I |

External Audio Signal Generator (audio range 20 Hz to
20 kHz).

G. External VU Meter {or decibel calibrated voltmeter).
H. Frequency Counter.

I. Audio Analyzer.

J. Bulk-Erased Cartridge.

K. Cue Tone Calibration Cartridge (P/N 800-1095).

L. Circuit Board Extender Card {BE P/N 919-1504).

SOLENOID ADJUSTMENTS.
SOLENOID CURRENT ADJUSTMENT. SOL ADJ R20 on the power supply

circuit board adjusts the solenoid current. The solenoid current is
adjusted as follows.

5-115.

foliows:

WARNING

5-116.
5-117.
5-118.

Procedure. To adjust the solenoid current, proceed as

DISCONNECT POWER FROM THE UNIT BEFORE
PROCEEDING.

Disconnect power from the unit.
Remove the cartridge machine top and bottom panels.

Connect a voltmeter between J10 pin 11 and J10 pin F and re-

place the cartridge machine bottom panel.

5-119.
5-120.

Apply power to the unit. .

Insert a cartridge into the deck and depress the start switch

to operate the solenoid.

5-121.

Refer to Figure 3-1 and adjust SOL ADJ control R20 until the

voltmeter indicates +12V dc.
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WARNING DISCONNECT POWER FROM THE UNIT BEFORE

PROCEEDING.
5-122. Disconnect power from the unit.
5-123. Remove the test equipment and replace the top and bottom

panels.
5-124. PLAYBACK ADJUSTMENTS.
5-125. QUTPUT LEVEL ADJUSTMENT. The OUT level control(s) on the

playback logic circuit board adjust the cartridge deck output Tevel.
The output level control(s) are adjusted as follows.

5-126. Procedure. To adjust the deck output level, proceed as
follows:

5-127. Disconnect the cartridge machine primary power.

5-128. Connect an external VU meter to the left channel output on

the PLAY LINE OUT receptacle. The receptacle pin designations are shown
in Figure 2-2 in SECTION II, INSTALLATION.

5-129. Apply power to the cartridge machine.

5-130. Insert the alignment tape into the deck and reproduce the
operating reference level portion of the test tape.

5-131. Refer to Figure 3-1 and adjust the L OUT controi for the
desired output Tevel.

5-132. For stereophonic cartridge mathines, repeat the procedure for
the right channel. Adjust the right channel output level with the R OUT
contral {refer to Figure 3-1).

5-133. Disconnect power from the cartridge machine and remove the
test equipment.

5-134. PLAYBACK EQUALIZATION. Playback equalization involves the
adjustment of the playback logic circuit board equalization controls to
obtain the required playback response. The playback equalization is
adjusted as follows.

5-135. Procedure, To adjust the equalization controis, proceed as
follows:

5-136. Disconnect the cartridge machine primary power.

5-137. Connect an external VU meter to the left channel output on

the PLAY LINE QUT receptacle. The receptacie pin designations are shown
in Figure 2-2 in SECTION IT, INSTALLATION.
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5-138. Apply power to the cartridge machine.

5-139. Insert the reproduce alignment tape and reproduce the test
tones,
5-140. At the 50 Hz test tone, adjust the left channel PLAY EQ LF

control (refer to Figure 3-1) until the external YU meter indicates a
level within -1 dB to @ dB of the reference tone level.

5-141, At the 12.5 kHz test tone, adjust the left channel PLAY EQ HF
control {refer to Figure 3-1) until the external VU meter indicates the
level of the reference tone.

5-142. For stereophonic cartridge machines, repeat the procedure for
the right channel. Adjust the right channel equalization with the right
channel PLAY EQ LF control and PLAY EQ HF control (refer to Figure 3-1)}.

5-143. Disconnect power from the cartridge machine and remove the
test equipment.

5-144. CUE TONE DETECTION ADJUSTMENT. The cue tone controls on the
playback logic circuit board adjust the sensitivity of the 1 kHz, 150
Hz, and 8 kHz cue tone detection circuits. The cue tone detection con-
trols are adjusted as follows.

5-145, Procedure. To adjust the cue tone detection controls, pro-
ceed as follows:

5-146. Insert the cue tone calibration cartridge into the deck and
reproduce the 1 kHz test tones.

5-147, Refer to Figure 3-1 and adjust the 1 kHz CUE SENS control to
terminate deck operation during a test tone.

5-148. Inéert the cue tone calibration cartridge into the deck and
reproduce the 150 Hz test tones.

5-149, Refer to Figure 3-1 and adjust the 150 Hz CUE SENS control
until the SEC switch/indicator illuminates.

5-150. Insert the cue tone calibration cartridge into the deck and
reproduce the 8 kHz test tones.

5-151. Refer to Figure 3-1 and adjust the 8 kHz CUE SENS control un-
til the TER switch/indicator illuminates.

5-152. RECORD ADJUSTMENTS.

5-153. PROGRAM BIAS TRAP ADJUSTMENT. Left channel bias trap control

L1 and right channel bias trap control L2 on the record amplifier/bias
circuit board isolate the program amplifier circuitry from the 100 kHz
program bias., The bias trap controls are adjusted as follows.

5-18
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5-154. Procedure. To adjust the controls, proceed as follows:

WARNING DISCONNECT ALL CARTRIDGE MACHINE PRIMARY POWER
BEFORE PROCEEDING.

5-155. Disconnect power from the cartridge machine and remove the

top-panel.

5-156. Remove the cartridge machine circuit board cage cover-plate.

5-157. Insert the record amplifier/bias circuit board into the ex-

tender circuit board.

5-158. Refer to Figure 5-9 and connect the oscilloscope to left

channel bias trap test point TPI.

5-159. Apply power to the cartridge machine.

5-160. Operate the cartridge machine to the record mode.

WARNING DO NOT TOUCH ANY CIRCUIT BOARD TRACES OR COM-
PONENTS ON THE POWER SUPPLY CIRCUIT BOARD WITH

WARNING POWER ENERGIZED.

5-161. With the non-metallic adjustment tool, adjust left channel

bias trap control L1 (refer to Figure 5-9) to minimize the 100 kHz bias
indication.

5-162. For stereophonic cartridge machines, adjust the right channel
bias trap as follows:

A. Refer to Figure 5-9 and connect the oscilloscope to
right channel bias trap test point TPZ.

B. With the non-metallic adjustment tool, adjust right
channel bias trap control L2 (refer to Figure 5-9)
to minimize the 100 kHz bias indication.

WARNING DISCONNECT ALL CARTRIDGE MACHINE PRIMARY POWER
BEFORE PROCEEDING.

5-163. Disconnect power from the cartridge machine,

5-164. Remove all test equipment, replace the record amplifier/bias

circuit board, and replace the cartridge machine chassis panels.
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FIGURE 5-9. RECORD AMPLIFIER/BIAS CIRCUIT BOARD CONTROLS
5-165. PROGRAM BIAS LEVEL ADJUSTMENT. The L BIAS LEVEL and R BIAS
LEVEL controls on the record control and tone generator circuit board
adjust the level of program bias. The bias Tevel controls are adjusted
as follows.

5-166. Procedure. To adjust the controls, proceed as follows:

5-167. Calibrate the cartridge machine record circuitry for a -10
dBm record level as follows:

5-20
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A. Disconnect power from the cartridge machine.

B. Connect the audio generator to the left channel input
on the RECORD LINE IN receptacle. The receptacle pin
designations are shown in Figure 2-2 in SECTION II,
INSTALLATION.

. Connect the external VU meter to the left channel output
on the PLAY LINE OUT receptacle. The receptacle pin
designations are shown in Figure 2-2 in SECTION II,
INSTALLATION.

D. Apply power to the cartridge machine.

E. Adjust the audio generator for a 1 kHz output at -20 dBm,

F. Operate the record circuitry and begin recording the
1 kHz tone.

G. Adjust the cartridge machine left channel LEVEL control
until the external VU meter indicates -10 dBm.

H. Depress the deck STOP switch/indicator.

I. For stereophonic cartridge machines, repeat steps A
through H for the right channel.

J. Disconnect power from the cartridge machine and remove
the VU meter.

5-168. Connect the oscilloscope to the left channel output on the
PLAY LINE OUT receptacle.

5-169. Apply power to the cartridge machine.

5-170. Operate the record circuitry and begin recording the 1 kHz
tone.

5-171. Refer to Figure 3-1 and adjust the L BIAS LEVEL control for a

maximum peak-to-peak 1 kHz waveform without distortion.

5-172. For stereophonic cartridge machines, repeat the procedure for
the right channel. Adjust the right channel bias level with the R BIAS
LEVEL control {(refer to Figure 3-1).

5-173. Re-calibrate the record circuitry for a @ dBm record level by
performing the VU METER CALIBRATION procedure in the following text.

5-174. Disconnect power from the cartridge machine and remove the
test equipment.

5-21
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5-175. RECORD EQUALIZATION. Record equalization involves the ad-
Justment of the RECORD EQ controls to obtain the required record re-
sponse. The record equalization is adjusted as follows.

5-176. Procedure. To adjust the record equalization controls,
proceed as follows:

5-177. Calibrate the cartridge machine record circuitry for a -10
dBm record level by performing the procedure described in the PROGRAM
BIAS LEVEL ADJUSTMENT.

5-178. Disconnect power from the cartridge machine.

5-179. Connect the audio generator to the left channel input on the
RECORD LINE IN receptacle. The receptacle pin designations are shown in
Figure 2-2 in SECTION II, INSTALLATION.

5-180. Connect the external VU meter to the left channel output on
the PLAY LINE OQUT receptacle. The receptacle pin designations are shown
in Figure 2-2 in SECTION II, INSTALLATION.

5-181. Apply power to the cartridge machine,

5-182. Adjust the audio generator for a 50 Hz output at -20 dBm.
5-183. Operate the record circuitry and begin recording the 50 Hz
tone.

5-184. Refer to Figure 3-1 and adjust the LLF RECORD EQ control un-
til the external VU meter indicates -10 dBm.

5-185. Adjust the audio generator for a 12 kHz output at -20 dBm.
5-186. Refer to Figure 3-1 and adjust the LHF RECORD EQ control un-

til the external VU meter indicates -10 dBm,

5-187. Repeat the procedure for the right channel. Adjust the right
channel equalization with the RLF and RHF RECORD EQ controls (refer to
Figure 3-1).

5-188. Re-calibrate the record circuitry for a @ dBm record level by
performing the YU METER CALIBRATION procedure in the following text.

5-189. Disconnect power from the cartridge machine and remove the
test equipment.

5-190. CUE BIAS TRAP ADJUSTMENT. Cue bias trap control L3 on the
record amplifier/bias circuit board isolates the cue tone generator cir-

cuitry from the 100 kHz cue bias. The cue bias trap control is adjusted
as follows.
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5-191. Procedure. To adjust the control, proceed as follows:

5-192. Refer to the PROGRAM BIAS TRAP ADJUSTMENT procedure in the
preceding text and perform the procedure for the cue bias trap control.
Refer to Figure 5-9 as required for the location of cue bias trap test
point TP3 and cue bias trap control L3.

5-193. CUL BIAS LEVEL ADJUSTMENT. The Q BIAS LEVEL control on the
record control and tone generator circuit board adjusts the level of cue
bias. The cue bias control is adjusted as follows.

5-194, Procedure. To adjust the control, proceed as follows:

WARNING DISCONNECT ALL CARTRIDGE MACHINE PRIMARY POWER
BEFORE PROCEEDING.

5-195. Disconnect power from the cartridge machine.

5-196. Remove the cartridge machine top-panel and the circuit board
cage cover-plate.

5-197. Remove the record control and tone generator circuit board.
5-198. Activate the 1 kHz oscillator on the record control and gen-

erator circuit board by connecting a temporary jumper from the cathode
of diode CR16 to the cathode of diode CR17. Refer to record control and
tone generator circuit board assembly 914-1503/-1513/-1523/-1533 as re-
quired for the component locations.

5-199, Re-insert the record control and tone generator circuit board
and replace the circuit board cage cover-piate.

5-200. Activate the cue bias switch by connecting a temporary jumper
between pins 20 and 21 on REMOTE connector J5 (refer to Figure 2-2 in
SECTION 1I).

5-201. Connect the oscilloscope to the CUE PLAY OUTPUT on the REMOTE
receptacle. The receptacle pin designations are shown in Figure 2-2 in
SECTION II, INSTALLATION.

5-202. Apply power to the cartridge machine.

5-203. Operate the record circuitry and begin recording the 1 kHz
cue tone.

5-204. Refer to Figure 3-1 and adjust the Q BIAS LEVEL control for a

maximum peak-to-peak 1 kHz waveform without distortion.
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WARNING DISCONNECT ALL CARTRIDGE MACHINE PRIMARY POWER
BEFORE PROCEEDING.

5-205. Disconnect power from the cartridge machine.

5-206. Remove the test equipment, the temporary jumpers, and replace
circuit boards and chassis paneis.

5-207. CUE TONE RECORD LEVEL ADJUSTMENTS. The CUE RECORD LEVEL con-
trols allow adjustment of the record circuitry cue tone levels. The
following text is divided into 1 kHz, 150 Hz, 8 kHz, and external cue
tone level adjustment procedures.

5-208. 1 kHz Cue Tone Record Level Adjustment. To adjust the 1 kHz
cue tone level, proceed as follows:

5-209. Measure the NAB 1 kHz cue tone level standard as follows:
A. Disconnect power from the cartridge machine.
B. Connect the oscilloscope to the cue channel output on
the REMOTE receptacle. The receptacle pin designa-
tions are shown in Figure 2-2 in SECTION II,
INSTALLATION.
C. Apply power to the cartridge machine.

D. Insert the cue tone calibration cartridge into the
cartridge deck.

E. Reproduce the 1 kHz cue tones and record the peak-to-peak
voltage indication

WARNING DISCONNECT ALL CARTRIDGE MACHINE PRIMARY POWER
BEFORE PROCEEDING.

5-210. Disconnect power from the cartridge machine.

5-211. Remove the top-panel and the circuit board cage cover-plate.
5-212. Remove the record control and tone generator circuit board.
5-213. Activate the 1 kHz oscillator on the record control and tone

generator circuit board by connecting a temporary jumper from the cath-
ode of diode CR16 to the cathode of diode CR17. Refer to record control
and tone generator circuit board assembly 914-1503/-1513/-1523/-1533 as
required for the component locations.

5-214. Re-insert the record control and tone generator circuit board
and replace the circuit board cage cover-plate.
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5-215, Activate the cue bias switch by connecting a temporary Jjumper
between pins 20 and 21 on rear-panel REMOTE connector J5.

5-216. Apply power to the cartridge machine.

5-217. Operate the record circuitry and begin recording the 1 kHz
cue tone.
5-218. Refer to Figure 3-1 and adjust the 1 kHz CUE RECORD LEVEL

control for the recorded NAB standard level.

WARNING DISCONNECT ALL CARTRIDGE MACHINE PRIMARY POWER
BEFORE PROCEEDING.

5-219. Disconnect power from the cartridge machine.

5-220, Remove the test equipment, the temporary Jjumpers, and replace

all circuit boards and chassis panels.

5-221. 150 Hz Cue Tone Record Level Adjustment. To adjust the 150
Hz cue tone level, proceed as follows:

5-222. Measure the NAB 150 Hz cue tone level standard by performing
the level measurement steps described at the beginning of the 1 kHz Cue
Tone Record Level Adjustment procedure. Record the peak-to-peak voltage
indication .

5-223. Operate the record circuitry and begin recording a 150 Hz cue
tone,

6-224, Refer to Figure 3-1 and adjust the 150 Hz CUE RECORD LEVEL
control for the recorded MAB standard level,

h-225, Disconnect power from the cartridge machine.

5-226. Remove the test equipment and replace all circuit boards and
chassis panels.

h=227. 8 kHz Cue Tone Record Level Adjustment. To adjust the 8 kHz
cue tone level, proceed as follows:

5-228. Measure the NAB 8 kHz cue tone level standard by performing
the level measurements steps described in 1 kHz Cue Tone Record Level
Adjustment procedure. Record the peak-to-peak voltage indication

5-229. Operate the record circuitry and begin recording an 8 kHz cue
tone.

5-230. Refer to Figure 3-1 and adjust the 8 kHz CUE RECORD LEVEL
control for the recorded NAB standard level.
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5-231. Disconnect power from the cartridge machine.

5-232. Remove the test equipment and replace all circuit boards and
chassis panels.

5-233. External Cue Tone Record Level Adjustment, To adjust the
external cue tone level, proceed as follows:

5-234. Disconnect power from the cartridge machine.

5-235. Activate the cue bias switch by connecting a temporary jumper

between pins 20 and 21 on rear-panel REMOTE connector J5.

5-236. Connect the audio generator to the external cue tone input on
the REMOTE receptaclie., The receptacle pin designations are shown in
Figure 2-2 in SECTION II, INSTALLATION,

5-237. Connect the external VU meter to the cue channel output on
the REMOTE receptacle. The receptacle pin designations are shown in
Figure 2-2 in SECTION II, INSTALLATION.

5-238. Apply power to the cartridge machine,

5-239. Adjust the audio generator for a 1 kHz output at @ dBm.
5-240, Operate the record circuitry and begin recording the 1 kHz
tone. ‘

5-241, Refer to Figure 3-1 and adjust the EXT CUE LEVEL control un-
ti1 the external VU meter indicates @ dBm.

h-242. Disconnect power from the cartridge machine.

5-243. Remove all test equipment, the temporary jumper, and replace

the cartridge machine top-panel.

5-244, CUE TONE FREQUENCY ADJUSTMENTS. The cue tone frequency ad-
justment procedures involve the calibration of the cue tone frequencies,
The following text is divided into 1 kHz, 150 Hz, and 8 kHz adjustment
procedures,

5-245, 1 kHz Cue Tone Frequency Adjustment. To calibrate the 1 kHz
cue tone freguency, proceed as follows:

WARNING DISCONNECT ALL CARTRIDGE MACHINE PRIMARY POWER
: BEFORE PROCEEDING.

5-246. Disconnect power from the cartridge machine.
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5-247. Remove the cartridge machine top-panel and the circuit board
cage cover-plate.

5-248. Remove the record control and tone generator circuit board.

5-249, Activate the 1 kHz oscillator on the record control and tone
generator circuit board by connecting a temporary jumper from the cath-
ode of diode CR16 to the cathode of diode CR17. Refer to record control
and tone generator circuit board assembly 914-1503/-1513/-1523/-1533 as
required for the component locations.

5-250. Insert the record control and tone generator circuit board
into the extender circuit board.

h-251. Activate the cue bias switch by connecting a temporary jumper
between pins 20 and 21 on rear-panel REMOTE connector J5.

5-252. Connect the frequency counter to the cue channel output on
the REMOTE receptacle. The receptacle pin designations are shown in
Figure 2-2 in SECTION II, INSTALLATION.

5-253. Apply power to the cartridge machine,

5-254. Operate the record circuitry and begin recording the 1 kHz
tone,

hu255. Refer to Figure 5-10 and adjust 1 kHz frequency calibrate

control R11 until the frequency counter indicates 1 kHz +50 Hz.

WARNING DISCONNECT ALL CARTRIDGE MACHINE PRIMARY POWER
BEFORE PROCEEDING.

5-256. Disconnect power from the cartridge machine.

5-257. Remove the test equipment and replace all circuit boards and
chassis panels.

5-258. 150 Hz Cue Tone Frequency Adjustment. To calibrate the 150
Hz cue tone, proceed as follows:

WARNING DISCONNECT ALL CARTRIDGE MACHINE PRIMARY POWER
BEFORE PROCEEDING.

5-259, Disconnect power from the cartridge machine.

5-260. Remove the cartridge machine top-panel and the circuit board
cage cover-plate.
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FIGURE 5-10. RECORD CONTROL AND TONE GENERATOR CIRCUIT BOARD CONTROLS

5-261. Insert the record control and generator circuit board into
the extender circuit board.

5-262. Connect the frequency counter to the cue channel output on
the REMOTE receptacle. The receptacle pin designations are shown in
Figure 2-2 in SECTION II, INSTALLATION.

5-263. Operate the record circuitry and begin recording a 150 Hz cue
tone,
5-264. Refer to Figure 5-10 and adjust 150 Hz frequency calibrate

control R10 until the frequency counter indicates 1560 Hz =8 Hz.

WARNING DISCONNECT ALL CARTRIDGE MACHINE PRIMARY POWER
BEFORE PROCEEDING.
5-265, Disconnect power from the cartridge machine.
/
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5-266. Remove the test equipment and replace all circuit boards and
chassis panels.

5-267. 8 kHz Cue Tone Frequency Adjustment. To calibrate the 8 kHz
cue tone, proceed as follows:

5-268. Refer to the 150 Hz Cue Tone Freguency Adjustment procedure
in the preceding text and perform the procedure for the 8 kHz cue tone.
Adjust 8 kHz frequency calibrate control R12 (refer to Figure 5-10)
until the frequency counter indicates 8 kHz 400 Hz.

5-269. METER ADJUSTMENTS.

5-270. VU METER CALIBRATION. The METER CAL controls on the record
control and tone generator circuit board calibrate the cartridge machine
YU meters. The controls are divided into record and playback adjust-
ments. The following text is divided into record and ptayback adjust-
ment procedures.

5-271. Record VU Meter Calibration Procedure. To adjust the record
VU meter calibration controls, proceed as follows:

5-272. Disconnect power from the cartridge machine and remove the
top-panel.

5-273. Connect the audio generator to the Teft channel input on the

RECORD LINE IN receptacle. The receptacle pin designations are shown in
Figure 2-2 in SECTION II, INSTALLATION.

5-274, Connect the external VU meter to the left channel output on
the PLAY LINE OUT receptacle. The receptacle pin designations are shown
in Figure 2-2 in SECTION I1, INSTALLATION.

5-275. Apply power to the cartridge machine.

5-276. Adjust the audio generator for 1 kHz output at -20 dBm.
5-277. Operate the record circuitry and begin recording the 1 kHz
tone.

5-278. Refer to Figure 3-1 and adjust the left channel LEVEL control

until the external VU meter indicates # dBm.

5-279. Refer to Figure 3-1 and adjust the L REC METER CAL control
until the left channel meter indicates @ VU.

5-280. For stereophonic cartridge machines, repeat the procedure for

the right channel. Adjust the right channel meter with the right chan-
nel LEVEL and R REC METER CAL control (refer to Figure 3-1).
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5-281. Disconnect power from the cartridge machine.

5-282. Remove the test equipment and replace the cartridge machine
top-panel.

5-283. Playback VU Meter Calibration Procedure. To adjust the play-
back meter calibration centrols, proceed as follows:

5-284, Remove the cartridge machine top-panel.

5-285. Refer to the OUTPUT LEVEL adjustment procedure in the preced-

ing text and adjust the cartridge machine for a @ dBm output level.

5-286. Insert the NAB 1 kHz tone test tape into the deck and repro-
duce the test tones,

5-287. Refer to Figure 3-1 and adjust the L PLAY METER CAL control
until the left channel VU meter indicates @ VU.

5-288, For stereophonic cartridge machines, adjust the right channel
VU meter with the R PLAY METER CAL control (refer to Figure 3-1).

5-289. Replace the cartridge machine top-panel.
5-290. MECHANICAL PARTS REPLACEMENT PROCEDURES.

5-291. The following text provides mechanical parts replacement pro-
cedures. The procedures are presented in the following order.

A. Pressure Roller Replacement.

B. Head Replacement.

C. Motor Replacement.
5-292. The following equipment is required for the replacement pro-
cedures. Refer to the list as required for each procedure.

EQUIPMENT

A. No. 1 Phillips Screwdriver, 4 Inch {10.2 cm) Blade.

B. Needle-nose pliers.

C. Allen Wrenches (supplied with the cartridge machine).

5-293. PRESSURE ROLLER REPLACEMENT PROCEDURE. To replace a cart-
ridge deck pressure roller, proceed as follows:
5-294, Disconnect the cartridge machine primary power,
5-295. Refer to Figure 5-1 and manually retract the solenoid
plunger,
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5-296. Remove the pressure roller E-ring, the pressure roller, and
the nylon washers (refer to Figure 5-1).

5-297. Refer to Figure 5-1 and replace the washers, the pressure
roller, and the pressure roller E-ring.

5-298. Check the solenoid plunger stroke by performing the plunger
adjustment steps described in the MOTOR ALIGNMENT PROCEDURE.

5-299. HEAD REPLACEMENT. To replace a tape head, proceed as fol-
lows:

5-300, Disconnect the cartridge machine primary power.

5-301. Loosen the head assembly mounting screws (refer to Figure
5-6) and remove the entire head assembly from the cartridge deck.
5-302, Refer to Figure 5-6 and Toosen the defective tape head mount-
ing screw.

5-303. Remove the defective head from the head assembly and dis-
connect the head leads.

5-304. Refer to Figure 5-11 and connect the head leads to the re-
placement head.

5-305. Firmly seat the replacement head into the head assembly and
secure the mounting screw.

5-306. Replace the head assembly and secure the mounting screws.
5-307. Align the head by performing all the HEAD ADJUSTMENTS and

associated ELECTRICAL ADJUSTMENT procedures.

5-308. MOTOR REPLACEMENT. To replace the cartridge machine motor,
proceed as follows:

WARNING DISCONNECT ALL CARTRIDGE MACHINE PRIMARY POWER
BEFORE PROCEEDING.

5-309, Disconnect the cartridge machine primary power.

5-310. Remove the cartridge machine top-panel and bottom-panel.

5-311. Place the cartridge machine on a side-panel.

5-312. Refer to the cartridge machine final assembly diagram in
SECTION VII, DRAWINGS and perform the following:
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R= RIGHT PROGRAM TRACK (STERED)
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FIGURE 5-11. TAPE HEAD CONFIGURATIONS

A. Disconnect motor power supply connector P2 from the
power supply circuit board (located near the bottom
of the cartridge machine).

B. Disconnect the motor capacitor wiring.
5-313. Refer to Figure 5-2 and locate the motor mounting screws.

While supporting the motor, remove the motor mounting screws and care-
fully remove the motor from the cartridge machine chassis.

CAUTION EXERCISE CARE WHEN HANDLING THE CARTRIDGE
MACHINE MOTOR TO AVOID DAMAGING THE BEARINGS.

CAUTION NEVER HANDLE THE MOTOR BY THE CAPSTAN SHAFT.

5-314. Carefully insert the new motor into the cartridge machine

chassis and replace the motor mounting screws. Do not tighten the motor
mounting screws at this time.

5-315. Reconnect motor power supply connector P2 and the motor ca-
pacitor wiring.
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5-316. Align the motor by performing the MOTOR ALIGNMENT PROCEDURE
described in the preceding text.

5-317. Replace the cartridge machine top-panel and bottom-panel.
5-318. TROUBLESHOOTING.
5-319. Low voltages are used throughout the 3000A series cartridge

machine playback, control, and record circuitry. The power supply cir-
cuit board assembly contains primary ac line voltage. Therefore, do not
perform any maintenance or troubleshooting procedures on the power sup-
ply circuit board with power energized. Troubleshooting with power
energized is always considered hazardous and caution should be observed.
Good judgment, care, and common sense must be practiced to prevent
accidents.

5-320. The troubleshooting philosophy for the 3000A cartridge
machines consists of isolating a problem to a specific circuit board.
The problem may be isolated by referencing the following information and
Table 5-1 which presents 3000A cartridge machine troubleshooting.

WARNING DISCONNECT ALL CARTRIDGE MACHINE PRIMARY POWER
BEFORE REMOVING OR INSERTING PRINTED CIRCUIT

WARNING BOARDS OR REPLACING ANY COMPONENTS.

CAUTION INADVERTENT CONTACT BETWEEN ADJACENT COMPONENTS
OR CIRCUIT BOARDS WITH TEST EQUIPMENT MAY CAUSE

CAUTION SERIOUS DAMAGE TO THE CARTRIDGE MACHINE.

5-321. Once trouble is isolated and power is totally deenergized,

refer to the schematic diagrams and the theory of operation to assist in
problem resolution. The defective component may be repaired locally or

the entire device may be returned to Broadcast Electronics Inc. for re-

pair or replacement.

WARNING DISCONNECT PCWER BEFORE REMOVING OR REPLACING
CIRCUIT BOARDS OR COMPONENTS.

CAUTION WHEN REPLACING A COMPONENT MOUNTED ON A HEAT-
SINK, ENSURE A THIN FILM OF A ZINC-BASED

CAUTION HEAT-SINK COMPOUND 1S USED TO ASSURE GOOD

HEAT DISSIPATION.

5-322, COMPONENT REPLACEMENT. The circuit boards used in the 3000A
cartridge machines are double-sided with plated-through holes. Due to
the plated-through hole design, solder fills the holes by capiliary ac-
tion. This condition requires that defective components be removed
carefully to avoid damage to the circuit board.
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TABLE 5-1. 3000A SE
(Sheet

RIES TROUBLESHOOTING
1 of 3)

SYMPTOM

DEFECT/REMEDY

NO MOTOR OPERATION 1.

NO SOLENOID OPERATION 1.

NG OUTPUT AUDIO 1.

NO 1 kHz STOP TONE OPERATION 1.

Check the ac Tine fuse on the cart-
ridge machine rear-panel.

. Check the motor power supply con-

nector on the power supply circuit
board.

. Check the cartridge machine motor.

Check front-panel start switch/
indicator S1.

. Check the deck microswitch.

. Check stop/start flip-flop Q8 and

Q9 on the playback Togic circuit
board.

. Check the solenoid control circuitry

on the power supply circuit board.

. Check transistor Q1 on the cartridge

machine rear-panel.

. Check the deck sclenoid.

Check the cartridge machine play-
back head.

. Check the audio amplifier circuitry

on the playback logic circuit board.

. Check audio output transformers T2

and T3,

Check cue channel amplifier IC-2A/
IC-2B on the playback Togic circuit
board.

. Check the 1 kHz stop tone detection

circuitry (IC-4A, IC-6D, and trans-
istor Q10) on the playback logic
circuit board.
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TABLE 5-1. 3000A SERIES TROUBLESHOOTING
{Sheet 2 of 3)

SYMPTOM DEFECT/REMEDY
NO SECONDARY CUE TONE 1. Check cue channel amplifier IC—ZA/
OPERATION IC-2B on the playback Togic circuit
board.

2. Check the secondary tone detection
circuitry (IC-5B and IC-6A) on the
playback togic circuit board.

NO TERTIARY CUE TONE 1. Check cue channel amplifier IC-2A/
OPERATION IC-2B on the playback logic circuit
board.

2. Check the tertiary tone detection
circuitry (IC-5A and 1C-6C) on the
playback logic circuit board.

NO RECORD MODE OPERATION 1. Check front-panel record switch/
indicator S5.

2. Check record control flip-flop on
the record control and tone genera-
tor circuit board.

NO RECORD AUDIO 1. Check the record amplifier circuitry
on the record amplifier/bias circuit
board.

2. Check the record bias circuitry on
the record amplifier/bias circuit

board.
NO 1 kHz CUE TONE RECORD 1. Check the 1 kHz record switch on the
OPERATION record control and tone generator

circuit board.

2. Check the 1 kHz record control and
tone generator circuitry on the
record control and tone generator
circuit board.
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TABLE 5-~1. 3000A SERIES TROUBLESHOOTING
{Sheet 3 of 3)

SYMPTOM DEFECT/REMEDY
NO SECONDARY CUE TONE RECORD 1. Check front-panel secondary record
OPERATION switch/indicator S6.

2, Check the secondary record control
and tone generator circuitry on the
record control and tone generator
circuit board.

NO TERTIARY CUE TONE RECORD 1. Check front-panel tertiary record
OPERATION switch/indicator S7.

2. Check the tertiary record control
and tone generator circuitry on the
record control and tone generator
circuit board.

5-323. On a1l circuit boards, the adhesion between the copper trace
and the circuit board fails at almost the same temperature as solder
melts. A circuit board trace can be destroyed by excessive heat or lat-
eral movement during soldering. Use of a small soldering iron with
steady pressure is required for circuit board repairs.

h-324, To remove a soldered component from a circuit board, cut the
feads from the body of the defective component while the device is still
soldered to the board. Grip a component lead with needle-nose pliers.
Touch the soldering iron to the lead at the solder connection on the
circuit side of the board. When the solder begins to melt, push the
lead through the back side of the board and cut off the clinched end of
the lead. Each Tead may now be heated independently and pulled out of
each hole. The holes may be cleared by careful re-heating with a Tow
wattage iron and removing the residual solder with a soldering vacuum
tool.

5-325. Install the new component and apply solder from the circuit
side of the board. If no damage has been incurred to the plated-through

holes, soldering of the component side of the board will not be re-
quired.
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WARNING MOST SOLVENTS WHICH REMOVE ROSIN FLUX ARE
VOLATILE AND TOXIC BY NATURE AND SHOULD BE

WARNING USED ONLY IN SMALL AMOUNTS IN A WELL VEN-
TILATED AREA AWAY FROM FLAME, CIGARETTES,

WARNING AND HOT SOLDERING IRONS.

WARNING OBSERVE THE MANUFACTURERS CAUTIONARY
INSTRUCTIONS. '

5-326. After soldering, remove residual flux with a suitable sol-

vent. Rubbing alcohol is highly diluted and is not effective.

5-327, The board should be checked to ensure the flux has been com-
pletely removed. Rosin flux is not normally corrosive, however in time,
the fiux will absorb enough moisture to become conductive and create
problems.

5-328. INTEGRATED CIRCUITS. Special care should be exercised with
integrated circuits. Each integrated circuit must be installed by
matching the integrated circuit notch with the notch on the socket. Do
not attempt to remove an integrated circuit from a socket with your
fingers. Use an integrated circuit puller to lightly pry the component
from the socket.
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SECTION VI
PARTS LISTS

6-1. INTRODUCTION.

6-2. This section provides descriptions and part numbers of elec-
trical components, assemblies, and selected mechanical parts required
for maintenance of the Broadcast Electronics 3000A series cartridge
machines. Each table entry in this section is indexed by reference
designators appearing on the applicable schematic diagram. Table 6-1
presents the 3000A series replaceable parts 1ist index.

TABLE 6-1. REPLACEABLE PARTS LIST INDEX
{Sheet 1 of 2)

TABLE DESCRIPTION PART NO. PAGE
6-2 3100A CARTRIDGE MACHINE FINAL ASSEMBLY 950-310X-XXX 6-3
6~3 3200A CARTRIDGE MACHINE FINAL ASSEMBLY 950-320X-XXX 6-3
6~4 3400A CARTRIDGE MACHINE FINAL ASSEMBLY 950—340X-XXX 6-5
6-5 HEAD BOX ASSEMBLY 950-0302 6-6
6-6 DUAL SPEED MOTOR ASSEMBLIES, 117V 60 Hz 950-2070, 6-6

AND 220V 50 Hz 950-2080
6-7 MONOPHONIC/STEREdPHONIC PLAYBACK LOGIC 914-1531, 6-7
WITH FAST FORWARD AND CUE TONE CIRCUIT 914-1571

BOARD ASSEMBLIES

6--8 MONOPHONIC/STEREOPHONIC RECORD CONTROL 914-1513, 6-9
AND TONE GENERATOR WITH CUE TONE 914-1533
CIRCUIT BOARD ASSEMBLIES

6-9 MONOPHONIC AND STEREOPHONIC RECORD 910-1049, 6-11
AMPLIFIER/BIAS CIRCUIT BOARD ASSEMBLIES 910-1050

6-10 30004 BASIC ASSEMBLIES 950-3100, 6-14
950-320X-XXX,
950-340X-XXX

6-11 3000A BASIC CABLE ASSEMBLIES 940-3113-001, 6-17

940-3409-001,
940-3415-001
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TABLE 6-1. REPLACEABLE PARTS LIST INDEX

(Sheet 2 of 2)

TABLE DESCRIPTION PART NO. PAGE

6-12 3000A BASIC CABLE ASSEMBLIES 940-3411-001, 6-17
940-3414-001

6-13 3000A BASIC CABLE ASSEMBLIES 940-3102-001, 6-17
940-3412-001

6-14 3000A DECK ASSEMBLIES 950-0300-006, 6-17
950-0300-007,
950-0300-008

6-15 POWER SUPPLY CIRCUIT BOARD ASSEMBLY 914-1535-1 6-18

6-16 POWER TRANSFORMER ASSEMBLY 950-7656 6-19

6-17 3000A PLAYBACK AND RECORD PACKING ASSEMBLY §50-3000-022, 6-19

6-2
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TABLE 6-2. 3100A CARTRIDGE MACHINE FINAL ASSEMBLY - 950-310X~XXX

REF. DES. DESCRIPTION PART NO. QTy,
F1 Fuse, 3AG, 1 Ampere, Fast-Blow 330-0100 1
€2 Capacitor, Moter, 3 uF £10%, 300V, With Clamp 029-1076 1
- Head Box, Phase L.OK V Assembly 950-0302 1
-—— 3100A Basic Assembly 950-3100-000 1
---- 3000A Packing Assembly 950-3000-022 1
-=-= 3100A Final Assembly Parts | 950-3100-002 1
117V 60 Hz Assembly
---- Motor Assembly, 117V 60 Hz, 2-Speed 950-2070 1
C1 Capacitor, Motor, 0.7 uF, 300V 029-1067 1
220V 50 Hz Assembly
Fi Fuse, 3AG, 1/2 Ampere 330-0050 1
- Motor Assembly, 220V 50 Hz, 2-Speed 250-2080 1
ci Capacitor, Motor, 0.95 uF, 300V 029-1075 1
m——— AC Line Cord, CEE 7/7 3-Wire European Plug 681-0001 1
ADDITIONAL PARTS FOR MONOPHONIC
900-3100-XXX
m——- Monophonic Playback Logic with Fast Forward and Cue Tone 914-1331 1
Circuit Board Assembly
womn— Head, Playback, Monophonic, 2-Channel, Model NPD1484 250-0006 1
inductance at 1 kHz: 475 mH
Impedance at 1 kHz: 3.3 Chms
DC Resistance: 500 Ohms
- Head, Dummy, H801A016 407-0001 1
ADDITIONAL PARTS FOR STEREOPHONIC
900-3102-XXX
mn- Stereophonic Playback Logic with Fast Forward and Cue Tone 914-1571 1
Circuit Board Assembly
- Head, Playback, Stereophanic, 3-Channel, Model NFD14%6 250-0007 1
Inductance at 1 kHz: 475 mH
impedance at 1 kHz: 3.3 Ohms
DC Resistance: 500 Ohms
-—-- Head, Dummy, H801A016 407-0001 1
TABLE 6-3. 3200A CARTRIDGE MACHINE FINAL ASSEMBLY - 950-320X-XXX
(Sheet 1 of 2}
REF. DES. DESCRIPTION PART NO. oTY.
F1 Fuse, 3AG, 1 Ampere, Fast-Blow 330-0100 1
c2 Capacitor, Motor, 3 uF £10%, 300V, With Clamp 029-1076 1
== Head Box, Phase LOK V Assembly 950-0302 1
---- 3200A Final Assembly Parts 950-3200-003 1
117V 60 Hz Assembly
-—-- Motor Assembly, 117Y 60 Hz, Z-Speed 950-2070 1
c1 Capacitor, Motor, 0.7 uF, 300V 029-1067 1
220V 50 Hz Assembly
F1 Fuse, 3AG, 1/2 Ampere 330-0050 1
=—--= Motor Assembly, 220V 50 Hz, 2-Speed 950~2080 1
Ct Capacitor, Motor, 0.95 uF, 300V 029-1075 1
-—-- AC Line Cord, CEE 7/7 3-Wire European Plug 681-0001 1




TABLE 6-3. 3200A CARTRIDGE MACHINE FINAL ASSEMBLY - 950-320X-XXX

{Sheet 2 of 2}

REF. DES. DESCRIPTION PART NO, QTY.
ADDIT1ONAL PARTS FOR MONOPHONIC
900-3200-XXX
-—-- Monophonic Piayback Logic with Fast Forward and Cue Tone 914-1531 1
Circuit Board Assembly
---- Head, Playback, Monophonic, 2-Channel, Model NPD148%4 250-0006 1
Inductance at 1 kHz: 475 mH
Impedance at 1 kHz: 3.3 Ohms
BC Resistance: 500 Ohms
---- Head, Dummy, HB801A016 407-0001 1
---- 3200A Basic Assembly 950-3200-000 1
---- 3000A Packing Assembly 950-3000-022 1
ADDITIONAL PARTS FOR MONOPHONIC
200-3201-XXX
---- Monophonic Playback Logic with Fast Forward and Cue Tone 914-1531 1
Circuit Board Assembly
o Head, Playback, Monophonic, 2-Channel, Model NPD1484 250-0006 1
Inductance at 1 kHz: 475 mH
Impedance at 1 kHz: 3.3 Ohms
DC Resistance: 500 Ohms
- Head, Record, LPB2H&4RNOX10, 2-Track, Longlife 252-0018 1
- 3200RP Basic Assembly 950-3201-000 1
s 3000A Record Packing Assembly 950-3000-023 1
- Monophonic Record Control and Tone Generator Circuit Board 914-1513 1
Assembliy
-—-- Monophonic Record Amplifier Bias Circuit Board Assembly 910-1049 1
ADDITIONAL PARTS FOR STEREOPHONIC
900~3202-XXX
———- Sgereophonic Playback Logic with Fast Forward and Cue Tone 914-1571 1
Circuit Board Assembly
-——-- "Head, Playback, Stereophonic, 3-Channel, Model NPD1496 250-0007 1
Inductance at 1 kHz: 475 mH
Impedance at 1 kHz: 3.3 Ohms
DC Resistance: 500 Chms
-—-- Head, Dummy, HB01AQ16 407-0001 1
T2 Transformer, Audic Output, 8-Pin Package 370-0035 1
Dual Primary: 600 Ohm/150 Ohm Impedance
Dual Secondary: 2 k Ohm/500 Ohm |mpedance
Maximum Level: +15 dBm
Freguency Response: 1 dB; 50 Hz to 15 kHz
---- 3200A Basic Assembly 950-3200-000 1
- 3000A Packing Assembly 950-3000-022 1
ADDITIONAL PARTS FOR STEREQPHONIC
900-3203~XXX
- Stereophonic Playback Logic with Fast Forward and Cue Tone 914-1571 t
Circuit Board Assembly
-——- Head, Playback, Stereophonic, 3-Channel, Model NPD1496 250-0007 1
Inductance at 1 kHz: 475 mH
Impedance at 1 kHz: 3.3 Ohms
DC Resistance: 500 Dhms
-———— Head, Record, LPB3Q4RNOX10, 3-Track, Longlife 253-0015 1
-—-- 3200RPS Basic Assembly 950-3203-001 1
---- 3000A Record Packing Assembly 950-3000-023 1
-—--- Stereophonic Record Control and Tone Cenerator Circuit 914-1533 1
Board Assembly
---- Stereophonic Record Amplifier Bias Circuit Board Assembly 910-1050 1



TABLE 6-4. 3400A CARTRIDGE MACHINE FINAL ASSEMBLY - 950-340X-XXX

(Sheet 1 of 2)

REF, DES. DESCRIPTION PART NO. QTyY.
F1 Fuse, 3AG, 1 Ampere, Fast-Blow 330-0100 1
C2 Capacitor, Motor, 3 uF +10%, 300V, With Clamp 029-1076 1
---- Head Box, Phase LOK V Assembly 950-0302 1
---- 3400A Final Assembly Parts 950-3400-003 1
117V 60 Hz Assembly
-——- Motor Assembly, 117V 60 Hz, 2-Speed 950-2070 1
C1 Capacitor, Motor, 0.7 uF, 300V 029-1067 1
220V 50 Hz Assembly
F1 Fuse, 3AG, 1/2 Ampere 330-0050 1
-—-- Motor Assembly, 220V 50 Hz, 2-Speed 950-2080 1
c1 Capacitor, Motor, 0.95 uF, 300V 029-1075 1
---- AC Line Cord, CEE 7/7 3-Wire Eturopean Plug 681-0001 1
ADDITIONAL PARTS FOR MONQPHONIC
900-3400-XXX
e Monophonic Playback Logic with Fast Forward and Cue Tone 914-1531 1
Circuit Board Assembly
- Head, Playback, Monophenic, 2-Channel, Model NPD1484 250-0006 1
inductance at 1 kHz: 475 mH
Impedance at 1 kHz: 3.3 Ohms
DC Resistance: 500 Ohms
-———— Head, Dummy, H801A016 407-0001 1
-——- 3400A Basic Assembly 950-3400-000
-—-- 3000A Packing Assembly 950-3000-022 1
ADDITIONAL PARTS FOR MONOPHONIC
900-3401-XXX
---- Monophonic Playback Logic with Fast Forward and Cue Tone 914-1531 1
Circuit Board Assembly
- Head, Playback, Monophonic, 2-Channel, Model NPD1484 250-0006 1
Inductance at 1 kHz: &75 mH
lmpedance at 1 kHz: 3.3 Ohms
DC Resistance: 500 Ohms
s Head, Record, LPBZH4RNOX10, 2-Track, Longlife 252-0018 1
-——= 3400RP Basic Assembly 950-3401-000 1
-—-- 3000A Record Packing Assembly 950-3000-023 1
-——= Monophonic Record Control and Tone Generator Circuit Board 914-1513 1
Assembly
---- Monophonic Record Amplifier Bias Circuit Board Assembly 910-1049 1
ADDITIONAL PARTS FOR STEREOPHONIC
900-3402-XXX
---- Stereophonic Playback Logic with Fast Forward and Cue Tone 914-1571 1
Circuit Board Assembly
--—- Head, Playback, Stereophonic, 3-Channel, Model NPD1496 250-0007 1
Inductance at 1 kHz: 475 mH
Impedance at 1 kHz: 3.3 Ohms
DC Resistance: 500 COhms
-——- Head, Dummy, H801A016 L07-0001 1

3400A Basic Assembly
3000A Packing Assembly

950-3400-000
950-3000-022




TABLE 6-4. 3400A CARTRIDGE MACHINE FINAL ASSEMBLY - 950-340X-XXX
(Sheet 2 of 2}

REF. DES. DESCRIPTION PART NO. QTY.

ADDITIONAL PARTS FOR STEREOPHONIC
900-3403-XXX

- Stereophonic Playback Logic with Fast Forward and Cue Tone ME&-1571 1
Circuit Board Assembly
m——— Head, Ptayback, Stereophonic, 3-Channel, Model NPD1496 250-0007 1

Inductance at 1 kHz: &75 mH
Impedance at 1 kHz: 3.3 Ohms
DC Resistance: 500 Ohms

- Head, Record, LPB3Q4RNOX10, 3~Track, Longlife 253-0015 1
-—-- 3400RPS Basic Assembly 950-3403-001 1
- 3000A Record Packing Assembly 950-3000-023 1
-=-- Stereophonic Recerd Control and Tone Generator Circuit 914-1533 1
Board Assembly
me—— Stereophonic Record Amplifier Bias Circuit Board Assembly - 910-1050 1
TABLE 6-5. HEAD BOX ASSEMBLY - 950-0302
REF. DES. DESCRIPTION. PART NO. QTY.
-—-- Tape Guide 445-0004 2
mm—— Spring, Head Box 430-0012 6
TABLE 6-6. DUAL SPEED MOTOR ASSEMBLIES, 117V 60 Hz AND 220V 50 Hz
950-2070, 950-2080
REF. DES. DESCRIPTION PART NO. QTY.

117V AC 60 Hz Assembly

-——- Motor, Synchronous, 60 Hz 382-2070 1
Speed 1: 600 rpm @ 7 oz-in, 7.5 in/s
{19.05 cm/s), 17W @ 117V ac +10%
Speed 2: 1800 rpm @ 9 oz-in, 22.5 in/s
(57 cm/s}, 52W @ 117V ac £10%
Model: NAH-4125B6C

220V AC 50 Hz Assembly

-—=- Moter, Synchrenous, 50 Hz 382-2080 1
Speed 1: 500 rpm @ 10 oz-in, 7.5 in/s
{19.05 cm/s), 25W @ 117V ac
Speed 2: 1500 rpm @ 10 oz-in, 22.5 in/s
(57 em/s), 60W @ 117V ac
Model: NAH-47125B5C

———— Bearing, Ball, 608Z%Z 442-1020 2
Qutside Diameter: 0.8661 knches (2.199 cm)
Inside Diameter: 0.315 Inches (0.800 cm}
Height: 0.275 Inches (0.698 cm)
-——— Connector Housing, 12-Pin L18-1271 1
-—— Pins, Connector 417-0053 10



TABLE 6-7. MONOPHONIC/STYEREOPHONIC PLAYBACK LOGIC WITH FAST FORWARD AND CUE TONE

CIRCUIYT BOARD ASSEMBL IES - 914-1531, 914-1571 (Sheet 1 of 3)
REF. DES. DESCRIPTION ‘ PART NO. Qry.
C1 THRU C3 Capacitor, Ceramic, 0.0087 uF £10%, 200V 032-4733 3
c11 Capacitor, Electrolytic, 1 uF, 35V, Tantalum 064-1063 1
C13 Capacitor, Electrolytic, 100 uF, 25V 623-1083 1
Cly Capacitor, Ceramic, 0.0047 uF +10%, 200V 032-4733 1
€15 Capacitor, Electrolytic, 1 uF, 35V, Tantalum 064-1063 1
Cc20 Capacitor, Electrolytic, 33 uF, 35V 024-3335 1
c22 Capacitor, Electrolytic, 100 uF, 25V 023-1083 1
c23 Capacitor, Mylar, 0,057 ufF, 100V 030-4743 1
C2h Capacitor, Electrolytic, 1 uF, 35V, Tantalum 064-1063 1
C25,C26 Capacitor, Electrolytic, &.7 uF, 35V, Tantalum 064-4763 2
€29 Capacitor, Electrolytic, 33 uF, 35V 024-3335 1
C33 Capacitor, Mylar, 0.01 uF, 100V 030-1043 1
€35,037,C38 Capacitor, Electrolytic, 1 uF, 35V, Tantalum 06%-1063 3
€39 Capacitor, Mylar, 0.047 ufF, 100V 030-4743 1
C40 Capacitor, Electrolytiec, 1 uF, 35V, Tantalum 064-1063 1
C41 Capacitor, Mylar, 0.027 uF, 100V © 7 030-2743 1
Ch2,Ch3 Capacitor, Mylar, 0.01 uF, 100V 030-1043 2
Cik ,C45 Capacitor, Ceramic, 0.01 uF, 100V 003-1013 2
C4b Capacitor, Ceramic, 470 pF 5%, 200V 003-4713 1
C47 Capacitor, Mylar, 0.01 uF, 100V 030-1043 1
C48 Capacitor, Ceramic, 0.047 uF £5%, 50V 003-4733 1
C49 Capacitor, Mylar, 0.01 uF, 100V . 030-1043 1
€50 Capacitor, Mica, 1000 pF 5%, 500V dc O41-1032 1
C51 Capacitor, Ceramic, 0.0068 uF, 100V 0603-6823 1
€52 Capacitor, Ceramic, 0.047 uF 5%, 50V 003-4733 1
C53 Capacitor, Mica, 1000 pF 5%, 500V dc 041-1032 1
C54 Capacitor, Ceramic, 500 pF, 500V 041-5023 1
Cs5 Capacitor, Electrolytic, 4.7 uF, 35V, Tantalum 064-4763 1
C56 Capacitor, Ceramic, 0.0047 uF £10%, 200V 032-4733 1
€57 THRU Capacitor, Electrolytic, 1 ufF, 35V, Tantalum 064-1063 3
C59
€60 Capacitor, Mylar, 0,01 uF, 100V 030-1043 1
ca1 Capacitor, Electrolytic, 33 uF, 35V 024~3335 1
ce2 Capaciter, Electrelytic, 100 uF, 25V 023-1084 1
CR4 THRU Diode, 1NE148, Silicon, 75V @ 0.3 Ampere 203-5148 21
CR24
IC1 Integrated Circuit, RC473%, Low Noise, Linear Operational 221-2310 1

Amplifier, 14-Pin DIP
1C2 THRU Integrated Circuit, RC4558, Dual Operational Amplifier, 221-4558 4
1C5 8-Pin DIP
IC6 integrated Circuit, LM3900, Quad Operational Amplifier, 221-3900 1

T4-Pin DIP
L1 Choke, 100 mH, 125 mA 364-1662 1
Q3 Transistor, GES5817, Silicon, PNP, V0-92 Case 210-5817 1
Q4 Transistor, GES5816, Silicon, NPN, T0-92 Case 211-5816 1
05,06 Transistor, 2N5457, N-Channel, JFET, 70-92 Case 212-5457 2
Q7 Transistor, 2N5462, P-Channel, JFEYT, T0-92 Case 212-5462 1
Q8,09 Transistor, MPS6566, Silicon, NPN, 10-922 Case 211-6566 2
Q10 Transistor, ZN5462, P-Channel, JFEY, T0-92 Case 212-5462 1
R1 Potentiometer, 1 Meg Ohm +10%, 1/2W 178-1074 1
R2 Potentiometer, 50 k Ohm +10%, 1/2W 178-5054 1
R5 Potentiometer, 10 k Ohm £10%, 1/2W 178-105% 1
R7 THRU R9 Potentiometer, 2 k Ohm +10%, 1/2W 178-2044 3
R10 Resistor, 150 k Ohm 5%, 1/4W 100-1563 1
R12,R14 Resistor, 10 Ohm 5%, 1/4W 100-1023 2
R15 Resistor, 270 k Ohm 5%, 1/4W 100-2763 1
R16,R17 Resistor, 4.7 K Obm 5%, 1/4W 100-4743 2
R18 Resistor, 10 Ohm 5%, 1/4W 100-1023 1
R19 Resistor, 270 K Ohm 5%, 1/4W 100-2763 1
R20 Resistor, 27 k Ohm £5%, 1/4W 100-2753 1
R21 Resistor, 10 k Ohm #5%, 1/4W 100-1053 1
R22 Resistor, 330 k Ohm +5%, 1/4W 100-3363 1
R23 Resistor, 820 Ohm 5%, 1/4W 100-8233 1
R24 Resistor, 270 k Ohm 5%, 1/4W 100-2763 1]
R25 Resistor, 27 k Ohm £5%, 1/4W 1060-2753 1
R26 Resistor, 1.5 k Ohm 5%, 1/4W 100-1543 1
R27 Resistor, 7.5 k Ohm 5%, 1/4W 100-7543 1



TABLE 6-7.

CIRCU!T BOARD ASSEMBLIES - 914-1531, 914-1571

{Sheet 2 of 3}

MONOPHON | C/STEREOPHONC PLAYBACK LOGIC WITH FASYT FORWARD AND CUE TONE

REF. DES. DESCRIPTION PART NO. VY.
R28 Resistor, 120 k Ohm +5%, 1/4¥ 100-1263 1
R34 Resistor, 820 Ohm +5%, 1/4W 100-8233 1
R35 Resistor, 2.7 k Ohm £5%, 1/4W 100-2743 1
R36 YHRU R3% Resistor, 330 k Ohm +5%, 1/4W 100-3363 &
Ru40 Resistor, 120 k Ohm 5%, 1/4W 100-1263 1
Rit1 Resistor, 4.7 k Ohm 5%, 1/4W 1004743 i
RYZ Resistor, 120 k Ohm #5%, 1/4W 100-1263 1
R43 ,R4G Resistor, 27 Ohm +5%, 1/4W 100~2723 2
R4S Resistor, 7.5 k Ohm +5%, 1/4W 100-7543 1
R4B Resistor, 330 k Ohm 5%, 1/4W 100-3363 1
R50,R51 Resistor, 1.8 k Ohm 5%, 1/2W 110-1843 2
R52,R53 Resistor, 10 k Ohm 5%, 1/4W 100-1053 2
R54 Resistor, 39 k Ohm 5%, 1/4W 100-3953 1
R55 Resistor, 47 k Ohm 5%, 1/4W 100-4753 1
R56 Resistor, 10 k Ohm +5%, 1/4W 100-1053 1
R57 Resistor, 150 k Ohm 5%, 1/4W 100-1563 1
R58,R59 Resistor, 270 k Ohm 5%, 1/4W 100-2763 2
R60 Resistar, 100 k Ohm +5%, 1/4W 100-1063 1
R61,R62 Resistor, 47 k Ohm +5%, 1/4W 100-4753 2
R63 Resistor, 4640 Ohm +£1%, 1/4W 103-4641 1
R64 THRU Resistor, 1 Meg Ohm +5%, 1/4W 100-1073 3
R66 .
R&7 Resistor, 10 Meg Ohm +5%, 1/4W 106-1083 1
R&8 Resistor, 1 k Ohm £5%, 1/4W 100-1043 1
R&9 Resistor, 3.9 k Ohm +5%, 1/4W 100-3943 1
R70 Resistor, 10 Meg Ohm £5%, 1/4W 100-1083 1
R71 YHRU Resistor, 1 Meg Ohm 5%, 1/4W 100-1073 3
R73
R74 Resistor, 390 k Ohm +5%, 1/4W 100-3963 1
R75 Resistor, 1 Meg Ohm £5%, 1/4W 106-1073 i
R76 Resistor, 10 Meg Ohm #5%, 1/4W 100-1083 1
R77 Resistor, 1 k Ohm 5%, 1/4W 100~1043 1
R78 Resistor, 3.9 k Ohm £5%, 1/4W 100-3943 L
R79 Resistor, 10 Meg Ohm 5%, 1/4W 100-1083 1
R80 Resistor, 270 k Ohm 5%, 1/4W 100-2763 1
R81 Resistor, 1 k Ohm 5%, 1/4W 100-1043 1
R82 Resistor, 47 k Ohm 5%, 1/4W 100-4753 1
RE3 Resistor, 270 k Ohm 5%, 1/4W 100-2763 1
R84 ,RB5 Resistor, 56.2 k Ohm +1%, 1/4W 103~-5651 2
RE6 Resistor, 2210 Ohm 1%, 1/4W 1032241 1
R87 Resistor, 5.1 k Ohm 5%, 1/4W 100-5143 1
R88,R89 Resistor, 270 k Ohm +5%, 1/4W 100-2763 2
R90,R91 Resistor, 56.2 k Ohm %1%, 1/4W 103-5651 2
R92,R93 Resistor, 39 k Ohm +5%, 1/4W 100-3953 2
R94 ,R95 Resistor, 560 k Ohm +5%, 1/4W 100-5663 2
R96,R97 Resister, 270 k Ohm £5%, 1/4W 100-2763 2
R98 Resistor, 2.7 k Ohm 5%, 1/4W 100-2743 1
R99 Resistor, 68 k Ohm +5%. 1/4W 100-6853 1
R100 Resistor, 15 k Ohm £5%, 1/4W 100-1553 1
R101 Resistor, 1 k Ohm 5%, 1/4W 100-1043 1
———- Socket, 14-Pin DIP 417-1404 2
o Socket, B8-Pin DIP 417-0804 &
-——— Blank Circuit Board 514=-1501 1

ADDETIONAL PARTS FOR ASSEMBLY

914-1531

C7,C9 Capacitor, Mica, 150 pF, 500V 040-1522 2
Ci0,C12,C016, Capacitor, Electrolytic, #7 uF, 35V, Yantalum 064-4763 9
€19,C26,C27,
€30,C34,C36
- Yurret Yerminal, Printed Circuit Board Discennect 418-0161 6



TABLE 6~7. MONOPHONIC/STEREOPHONIC PLAYBACK LOGIC WITH FAST FORWARD AND CUE TONE

CIRCUIT BOARD ASSEMBLIES - 914-1531, 914-1571 (Sheet 3 of 3)

REF. DES. DESCRIPTION PART NO. QTY.
ADD|TIOMAL PARTS FOR ASSEMBLY
914-1571
C4 THRU Cé Capacitor, Ceramic, 0.0047 uF £10%, 200V 032-4733 3
€7 THRU C9 Capacitor, Mica, 82 pF %5%, 500V 042-8212 3
€10,C12,C16  Capacitor, Electrolytic, 4.7 uF, 35V 024-4753 3
c17 Capacitor, Electrolytic, 1 uF, 35V, Tantalum 064-1063 1
Ci8,C19 Capacitor, Electrolytic, 4.7 uF, 35V 024~4753 2
Cc21 Capacitor, Electrolytic, 100 uF, 25V 023-1083 1
€25 THRU Capacitor, Electrolytic, 4.7 uF, 35V 024-4753 6
€28,C30,C31
C32 Capacitor, Electrolytic, 33 uF, 35V 024-3335 1
C34,C36 Capacitor, Electrolytic, 4.7 uF, 35V 0244753 2
CR1 THRU Diode, TN4148, Silicon, 75V @ 0.3 Ampere 203-4148 3
CR3
a1 Transistor, GES5816, Silicon, NPN, T0-92 Case 211-5816 1
Q2 Transistor, GES5817, Silicon, PNP, T0-92 Case 210-5817 1
Q6 Transistor, 2N5457, N-Channel, JFET, T0-92 Case 212-5457 1
R3 Potentiometer, 1 Meg Ohm +10%, 1/2W 178-1074 1
R4 Potentiometer, 50 k Ohm +10%, 1/2W 178~5054 1
R& Potentiometer, 10 k Ohm +10%, 1/2W 178-1054 1
R11 Resistor, 150 k Ohm +5%, 1/4W 100-1563 1
R13 Resistor, 10 Ohm £5%, 1/4W 100-1023 1
R29 Resistor, 7.5 k Ohm 5%, 1/4W 100-7543 1
R30,R31 Resistor, 27 Ohm 5%, 1/4W 100-2723 2
R32 Resistor, 10 Ohm £5%, 1/4W 100-1023 1
R33 Resistor, 820 Ohm +5%, 1/4W 100-8233 1
R38 Resistor, 330 k Ohm 5%, 1/4W 100-3363 1
R46 Resistor, 4.7 k Ohm £5%, 1/4W 100-4743 i
R47 Resistor, 120 k Ohm £5%, 1/4W 100-1263 1
R48 Resistor, 330 k Ohm £5%, 1/4W 100-3363 1
R49 Resistor, 120 k Ohm +5%, 1/4W 100-1263 1
——— Turret Terminal, Printed Circuit Board Disconnect 418-0161% 9
TABLE 6-5. MONOPHONIC/STEREOPHONIC RECORD CONTROL AND TONE CGENERATOR WITH CUE TONE
CIRCUIT BOARD ASSEMBLIES - 914-1513, 914-1533 {Sheet 1 of 3}

REF. DES. DESCRIPTION PART_NO. QTyY.
c7 Capacitor, Electrolytic, 1 uF x10%, 35V, Tantalum O64-1063 1
ci1 Capacitor, Electrolytic, 33 uF, 35V 024-3335 1
ciz Capacitor, Electrolytic, 1 uF £10%, 35V, Tantalum 064-1063 1
c13 Capacitor, Ceramic, 2200 pF +10%, 200V 030-2033 1
C14,C15 Capacitor, Mylar, 0.039 uF, 100V 030-3942 2
C16,C17 Capacitor, Mylar, 0.01 oF, 100V 030-1043 2
C18 THRU Capacitor, Electrolytic, 1 uF +10%, 35V, Tantalum 064-1063 3
c20
c21 Capacitor, Mylar, 0.01 uF, 100V 030-1043 1
c22,C23 Capacitor, Mylar, 0.15 uF, 100V 030~1553 2
C24,C25 Capacitor, Mylar, 0.0033 uF, 100V 030-3333 2
€26 Capacitor, Mica, 500 pF, 500V 041-5023 1
cz? Capacitor, Mylar, 0.1 uF #10%, 100V 030-1053 1
Cc28 Capacitor, Electrolytic, 1 uF +10%, 33V, Tantalum 064-1063 1
€30 Capacitor, Electrolytic, 1 uF £10%, 35V, Tantalum 064-1063 1
CR1 Diode, IN&148, Silicon, 75V @ 0.3 Ampere 203-4148 1
CR2 THRU Diode, 1N98, Germanium, 80V @ 0.2 Ampere 202-0098 4
CRS
CR7 THRU Diode, 1NL148, Silicon, 75V @ 0.3 Ampere 203-4148 19
CR9,CR14
THRU CR29
1C1 Integrated Circuit, RC4558, Dual Operaticnal Amplifier, 221-4558 1

8=Pin DIP
162, 1C3 Integrated Circuit, LM3900, Quad Operational Amplifier, 221-3900 2

14-Pin DIP



TABLE 6-8, MONOPHONIC/STEREOPHONIC RECORD CONTROL AND TONE GENERATOR WiTH CUE TONE
CIRCUIT BOARD ASSEMBLIES - 914-1513, 914-1533 (Sheet 2 of 3)

REF. DES. DESCRIPTION PART NO. QTY.
a1 Transistor, 2N5457, N-Channel, JFET, T0-92 Case 212~5457 1
Q2 Transistor, 2N5462, P-Channel, JFET, T0-92 Case 212-5462 1
Q5 Transistor, MPS6566, Silicon, NPN, T0-92 Case 211-6566 1
Q7 Transistor, GES5816, Silicon, NPN, T0-92 Case 211-5816 1
Q8,09 Transistor, MPS6566, Silicon, NPN, T0-92 Case 211-6566 2
Q10,011 Transister, 2ZN5457, N-Channel, JFET, T0-92 Case 212-5457 2
Q12,013 Transistor, GES5816, 5ilicon, NPN, T0-92 Case 211-5816 2
Q14 Transistor, MP56566, Silicon, NPN, T0-92 Case 211-6566 1
Mms Transistor, 2ZN5457, N-Channel, JFET, T0-92 Case 212-5457 1
R1,R2 Potentiometer, 50 k Ohm +10%, 1/2W 178-5054 2
R5 Resistor, 100 k Ohm 5%, 1/4W 100-1063 1
R6 THRU R8 Potentiometer, 10 k Ohm =10%, 1/2W 178-1054 3
R9 Potentiometer, 50 k Ohm +10%, 1/2W 178-5054 1
R10 Potentiometer, 5 k Ohm £10%, 1/2W 177-5044 1
R11 Potentiometer, 2 k Ohm £10%, 1/2W 177-2044 L
R12 Potentiometer, 5 k Ohm +10%, 1/2W 177-5044 1
R13 THRU Resistor, 330 k Ohm 5%, 1/4W 100-3363 5
R17

R18 Resistor, 2.7 k Ohm 5%, 1/4W 100-2743 1
R19 Resistor, 330 k Ohm 5%, 1/4W 100-3363 1
R20 Resistor, 2.7 k Ohm 5%, 1/4W 100-2743 1
R29 Resistor, 4.7 k Ohm +5%, 1/4W 100-4743 1
R30,R31 Resistor, 2.7 k Ohm 5%, 1/4W 100-2743 2
R32 Resistor, 10 k Ohm £5%, 1/4W 100-1053 1
R3%,R36 Resistor, 15 k Ohm £5%, 1/4W 100-1553 2
R37 Resistor, 4.7 k Ohm 5%, 1/4W 100-4743 1
R38,R39 Resistor, 3.9 k Ohm 5%, 1/4W 100-3943 2
R&0,RE1 Resistor, 10 k Ohm £5%, 1/4W 100-1053 2
R&2 Resistor, 39 k Ohm 5%, 1/4W 100-3953 1
R&3 Resistor, 47 k Ohm 45%, 1/4W 100-4753 1
Rih Resistor, 2,7 k Ohm 5%, 1/4W 100-2743 1
R&5 Resistor, 4.7 &k Ohm £5%, 1/4W 100-4743 1
R46 , Ri7 Resistor, 10 k Ohm £5%, 1/4W 100-1053 2
R&8 Resistor, 180 k Ohm +5%, 1/4W 100-1863 1
R49 Resistor, 68 k Ohm 5%, 1/4W 100-6853 1
RS0 Resistor, 1 k Ohm £5%, 1/4W 100-1043 1
R51 Resistor, 4.7 k Ohm £5%, 1/4W 100-4743 1
R52 Resistor, 75 k Ohm 5%, 1/4W 100-7553 1
R53 Resistor, 56 k Ohm £5%, 1/4W 100-5653 1
R54 Resistor, 120 k Ohm 5%, 1/4W 100-1263 1
RS5 Resistor, 100 k Ohm +5%, 1/4W 100-1063 1
RS86,R57 Resistor, 39 k Ohm £5%, 1/4W 100-3953 2
R58,R59 Resistor, 620 Ohm 5%, 1/4W 100~6233 2
R&60,R61 Resistor, 47 k Ohm 5%, 1/4W 100-4753 2
R&62 Resistor, 1 Meg Ohm *5%, 1/4W 100-1073 1
R63 Resistor, 200 k Ohm 5%, 1/4W 100~2063 1
R4 THRU Resistor, 1 Meg Ohm 5%, 1/4W 100-1073 3
RG6

R67 Resistor, 330 k Ohm 5%, 1/4W 100-3363 1
RG8 Resistor, 100 k Ohm 5%, 1/4W 100-1063 1
RE9 Resistor, 47 k Ohm +5%, 1/4W 100-4753 1
R70 Resistor, 2.7 k Ohm +5%, 1/4W 100-2753 1
R71,R72 Resistor, 10 k Ohm 5%, 1/4W 100-1053 2
R73 Resistor, 39 k Ohm 5%, 1/4W 100-3953 1
R74 Resistor, 560 k Ohm *5%, 1/4W 100-5663 1
R75 Resistor, 82 k Ohm 5%, 1/4W 100-8253 1
R76 Resistor, 56 k Ohm 5%, 1/4W 100-5653 1
R77 Resistor, 120 k Ohms +5%, 1/4W 100-1263 1
R78 Resistor, 47 k Ohm =5%, 1/4W 100-4753 1
R79 Resistor, 330 k Ohm 5%, 1/4W 100-3363 1
R80,R81 Resistor, 39 k Ohm +5%, 1/4W 100-3953 2
R82,R83 Resistor, 100 k Ohm £5%, 1/4W 100-1063 2
R84 Resistor, 270 k Ohm £5%, 1/4W 100-2763 1
R85 Resistor, 75 k Ohm 5%, 1/4W 100-7553 ]
R86 Resistor, 56 k Ohm £5%, 1/4W 100-5653 1
R87 Resistor, 120 k Ohm +5%, 1/4W 100-1263 1



TABLE 6-8.

CIRCUIT BDARD ASSEMBLIES - 914-1513, 914-1533

MONOPHON|C/STEREOPHONEC RECORD CONTROL AND TONE GENERATOR WITH CUE TONE

(Sheet 3 of 3}

REF. DES, DESCRIPTION PART NO. QTY.
RES Resistor, 10 k Ohm +5%, 1/4W 100-1053 1
RB2,R90 Resistor, 39 k Ohm +5%, 1/4W 100~3953 2
R91,R92 Resistor, 1.5 k Ohm 5%, 1/4W 100-1543 2
R93 Resistor, 220 k Ohm £5%, 1/4W 100-2263 1
RO4 Resistor, 68 k Ohm +5%, 1/4W 100~-6853 1
51 Switch, SPDT, Stide, 300 mA @ 125V ac "345-0120 1
(ON/OFF - 1kHz Record}
me—- Socket, 8-Pin DIP 417-0804 1
- Socket, 14-Pin DIP 417-1404 2
- Blank Circuit Board 514-1503 1
ADDITIONAL PARTS FOR ASSEMBLY
914-1513
C1,C5,C6, Capacitor, Electrolytic, 4.7 uF£10%, 35V Tantalum 064 ~4763 5
c10,Cc29
ADDITIONAL PARTS FOR ASSEMBLY
914-1533
€1,C3,05,C6 Capacitor, Electrolytic, 4.7 uF, 35V 0254-4753 4
C8 Capacitor, Electrolytic, 1 uF £10%, 35V, Tantalum 064-1063 1
c9,Ci0,C29 Capacitor, Electrolytic, 4.7 uF, 35V 024-4753 3
C31 Capacitor, Electrolytic, 1 uF £10%, 35V, Tantalum 064-1063 1
CR6 Diode, IN4148, Silicon, 75V @ 0.3 Ampere 203-4148 1
CR10 THRU Diode, 1N98, Germanium, 8OV @ 0.2 Ampere 202-0098 4
CR13
Q3 Transistor, 2N5457, N-Channetl, JFET, T0-92 Case 212-5457 1
Q4 Transistor, 2N5462, P-Channel, JFET, T0-92 Case 212-5462 1
R3,R4 Potentiometer, 50 k Ohm x10%, 1/2W 178-5054 2
R21 THRU Resistor, 330 k Ohm £5%, 1/4W 100-3363 5
R25
R26,R27 Resistor, 2.7 k Ohm 5%, 1/LW 100-2743 2
R28 Resistor, 330 k Ohm £5%, 1/u4W 100-3363 1
TABLE 6-9. MONOPHONIC AND STEREOPHONIC RECORD AMPLIFIER/BIAS CIRCUIT BOARD ASSEMBLIES
910-1049, 910-1050 (Sheet 1 of 4)
REF. DES. DESCRIPTION PART NO. QTyY.
Ci,C2 Capacitor, Electrolytic, 100 uF, 25V 023-1083 2
c3 Capacitor, Electrolytic, 4.7 uF; 35V 024-4764 1
(o2} Capacitor, Electrolytic, 47 uF, 16V 013-4750 1
C5,C6 Capacitor, Electrolytic, 10 uf, 35V 023-1076 2
c7 Capacitor, Mylar, 0.1 uF £10%, 100V 030-1053 1
cs Capacitor, Ceramic, 10 pF £10%, 1kV, Non-Polarized 001-1014 1
co Capacitor, Mica, 150 pF £3%, 500V 0&0-1522 1
c10 Capacitor, Electroiytic, 1 uF, 50V 024-1064 1
c Capacitor, Electrolytic, 4.7 uF, 35Y 024-4764 1
Cciz Capacitor, Ceramic, 0.01 uF £10%, 200V 030-1043 1
C13 Capacitor, Electrolytic, 1 ufF, 50V 024-1064 1
Ci4 Capacitor, Mica, 220 pF +5%, 500V 040-2223 1
C15 Capacitor, Mica, 150 pF 5%, 500V 040=1522 1
Ci16 Capacitor, Electrolytic, 4.7 uF, 35V 024-476% 1
ci7 Capacitor, Electrolytic, 33 uF, 35V 024-3335 1
C18 Capacitor, Electrolytiec, #.7 uF, 35V 024-4764 1
C19 Capacitor, Mylar, 0.1 uF, 100V 030-1053 1
c20 Capacitor, Electrolytic, 33 uF, 35V 024-3335 1
C36 THRU Capacitor, Ceramic, 0.0047 uF x10%, 200V 032-4733 3
€38
€39 Capacitor, Mylar, 0.02 uF, 100V 030-2043 1
Ci0 Capacitor, Electrolytic, 33 uF, 35V 024-3335 1
i Capacitor, Mica, 220 pF 5%, 500V 040-2223 1




TABLE 6-9.

MONOPHONIC AND STEREOPHONIC RECORD AMPLIFIER/BIAS CIRCUIT BOARD ASSEMBLIES

910-1049, 910-1050 {Sheet 2 of &)

REF. DES. DESCRIPTION PART NO. QTY.
C42 Capacitor, Mica, 150 pF 5%, 500V 040-1522 1
C43 Capacitor, Electrolytic, 33 uF, 35V 024-3335 1
Chh Capacitor, Mylar, 0.1 uF +10%, 100V 030-1053 1
C45 Capacitor, Mica, 22 pF 5%, 500V 040-2213 1
Di,D2 Diode, IN4148, Siticon, 75V @ 0.3 Amperes, Fast Switching 203-4148 2
D3 Diode, Zener, 1N&739%A, 9.1V 5%, W 200-0009 1
D5 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes, Fast Switching 203-4148 1
D6 Diode, Zener, 1N&739A, 9.1V 5%, 1W 200~0009 1
Ji THRU J6, Pins, Disconnect, Male, Circuit Board Mount 418-0161 6
J10 THRU Ji2
L1,L3 Adjustable Shielded Coil, 8-20 mH 363-9061 2
LDR1 Optical lIsolator, LDR/LED Type, VTL5C2 323-7345 1

On Resistance:; 500 Ohms

0ff Resistance: 1 Meg Ohm

Cell Voltage: 200V Maximum

Cell Current: 10 to &0 mA
a1 Transistor, MP56566, Silicon, NPN, Small Signal, T0-92 Case 211-6566 1
Q2 Transistor, 2N5462, JFET, P-Channel, 40V, T0-92 Case 212-5462 1
Q3 Transistor, PN3644, S5ilicon, PNP, T0-92 Case 210-3644 1
04 ,Q5 Transistor, GES5816, Silicon, NPN, Small Signal, T0-18 Case 211-5816 2
02,010 Transistor, 2N3053, Silicon, NPN, TO-5 Case 211-3053 2
Q11 Transistor, GES5817, Siticon, PNP, T0-92 Case 210-5817 1
212,013 Transistor, GES5816, Silicon, NPN, Small Signal, T0-18 Case 211-5816 2
Qs Transistor, 2N3904, Silicon, NPN, T0-92 Case 211-3904 1
R1,R2 Resistor, 18 k Ohm *5%, 1/4W 100-1853 2
R3 Resistor, 62 k Ohm 5%, 1/4W 100-6253 1
R4 Resistor, 8.2 k Ohm #5%, 1/4W 100-82543 1
R5 Resistor, 470 Ohm £5%, 1/4W 100-4733 1
R6 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R7 Resistor, 27 k Ohm £5%, 1/4W 100-2753 1
R8 Resistor, 10 k Ohm £5%, 1/44 100-1053 1
R9 Resistor, 1 k Ohm +5%, 1/&W 100-1043 1
R10 Resistor, 100 k Ohm £5%, 1/4W 100-1063 1
R11 Resistor, 2,2 k Ohm +5%, 1/4W 100-2253 1
R12 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R13 Resistor, 100 k Chm £5%, 1/4W 100-1063 1
R14 Potentiometer, 250 k Ohm +10%, 1/2W 180~0001 1
Ri15,R16 Resistor, 10 k Ohm 5%, 1/4W 100-1053 2
R17 Resistor, 240 k Ohm £5%, 1/4W 100-2463 l
R18 Resistor, 100 k Ohm +5%, 1/4W 100-1063 1
R19 Potentiometer, 100 k Ohm +10%, 1/2W 178-1064 1
R20 Resistor, 240 k Ghm 5%, 1/4W 100-2463 1
R21 Resistor, 270 k Ohm *5%, 1/4W 100-2763 1
R22 Resistor, 22 k Ohm 5%, 1/4W 100-2253 1
R23 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R24 Resistor, 1 k Ohm 5%, 1/4W 100-1043 1
R25 Resistor, 2.7 k Ohm 5%, 1/4W 100-2743 1
R2& Resistor, 100 k Ohm +5%, 1/4% 100-1063 1
R27 Resistor, 1 Meg Ohm 5%, 1/4W 100-1073 1
R28 Resistor, 100 k Ohm 5%, 1/4W 100-1063 1
R29 Resistor, 27 k Ohm £5%, 1/4W 100-2753 1
R30 Resistor, 5.6 k Ohm 5%, 1/4W 100-5643 1
R31 Potentiometer, 250 k Ohm +10%, 1/2W 180-0001 1
R32 Resistor, 27 k Ohm 5%, 1/4W 100-2753 1
R33 Resistor, 8.2 k Ohm £5%, 1/4W 100-8243 1
R34 Resistor, 22 k Ohm +5%, 1/4W 100-2253 1
R35 Resistor, 1 k Ohm 5%, 1/4W 100-1043 1
R63,R64L Resistor, 12 Ohm 5%, 1/4W 100-1223 2
R65,R66 Resistor, 1 k Ohm £5%, 1/4W 100-1043 2
R67,R68 Resistor, 22 k Ohm +5%, 1/4W 100-2253 2
R69 Potentiometer, 250 k Ohm £10%, 1/2W 180-0001 1
R70 Resistor, 5.6 k Ohm £5%, 1/4W 100-5643 1
R71,R72 Resistor, 10 k Ohm £5%, 1/4W 100-1053 2
R73 Resistor, 39 k Ohm £5%, 1/4W 100-3953 1
R7& Resistor, 47 k Ohm £5%, 1/4W 100-4753 1
R75 Resistor, 10 k Obhm #5%, 1/4W 100-1053 1



TABLE 6-9, MONOPHONIC AND STEREOPHONIC RECORD AMPLIFIER/BIAS CIRCUIT BOARD ASSEMBLIES

910-1049, 910-1050 (Sheet 3 of &)
REF. DES. DESCRIPTION PART NO. QTY.
R77 Resistor, 4.7 k Ohm +5%, 1/4W 100-4753 1
R78,R79 Resistor, 470 Ohm x5%, 1/2W 110-4733 2
51 Switch, Siide, M551200R, SPDT, 300 mA @ 125V ac 345-0120 ]
(Cain Switch)
T Transformer, Audio lnput, 0.5 kB, 30 Hz to 20 kHz 370-0020 1
Dual Primary: 150 Ohm and 15 k Chm
Secondary: 60 k Ohm
T3 Transformer, Bias Oscillator, BE Manufactured, 100 kHz +5%, 370-0095 1
dc Supply, 24V dc +0.1%
TP1,TP3 Pin, Amplifier Disconnect 4#18-0161 2
Ul THRU U3 Integrated Circuit, TLO72CP, Dual JFET-Input Operational 221-0072 3
Amptifier, 8-Pin DIP
XUT THRU Socket, B-Pin DIP 417-0804 3
X3
== Transistor Mounting Pads (for (9, Q10) 409-0005 2
—— Blank Circuit Beard 510-1050 1

ADDITIONAL PARTS FOR STEREOPHONIC CIRCUIT
BOARD ONLY - 910-1050

c21 Capacitor, Electrolytic, 100 uF, 25V 023-1083 1
Cc22 Capacitor, Electrolytic, 4.7 uF, 35V 024-47064 1
C23 Capacitor, Electrolytic, 47 uF, 16V 013-4750 1
C24,C25 Capacitor, Electrolytic, 10 uF, 33V 023-1076 2
C26 Capacitor, Mylar, 0.1 uF, 100V 030-1053 1
c27 Capacitor, Ceramic, 10 pF +10%, tkV, Non-Polarized 001-1014 1
cz8 Capacitor, Mica, 150 pF £5%, 500V 040-1522 1
c29 Capacitor, Electrelytic, 1 uF, 50V 024-1064% 1
C30 Capacitor, Electrolytic, 4.7 uF, 35V 024-4764 1
€31 Capacitor, Ceramic, 0.01 uF +10%, 200V 030-1043 ]
€32 Capacitor, Mica, 220 pF 5%, 500V 040~2223 ]
€33 Capacitor, Mica, 150 pF &5%, 500V 0&0-1522 1
C34 Capaciter, Electrolytic, 33 uF, 35V 024-3335 1
€35 Capacitor, Mylar, 0.1 uF, 100V 030-1053 1
Cite Capacitor, Mica, 22 pF, 500V 040-2213 1
D& Diode, Zener, TN4732A, 9.1V £5%, 1W 200-0009 1
J7 THRU J9 Pin, Disconnect, Male, Printed Circuit Board Mount 418-0161 3
L2 Adiustable Shielded Coil, 8-20 uH 363~95061 1
06 Transistor, MP$6566, Silicon, NPN, Small Signal, T0-92 Case 211-6566 1
Q7 Transistor, IN5462, JFET, P-Channel, 40V, T0-92 Case 212-5462 1
Q8 Transistor, GES5816, Silicon, NPN, Small Signal, T0-18 Case 211-5816 1
R36,R37 Resistor, 18 k Ohm +5%, 1/&W 100-1853 2
R38 Resistor, 62 k Ohm +5%, 1/&W 100-6253 1
R39 Resistor, 8.2 k Ohm %5%, 1/&4W 100-8243 1
R4D Resistor, 470 Ohm +5%, 1/4W 100-4733 1
R41 Resistor, 27 k Ohm 5%, 1/4W 100-2753 1
RLZ Resistor, 1 k Ohm 5%, 1/4W 100-1043 1
R43 Resistor, 100 k Ohm £5%, 1/4W 100-1063 1
R&4 Resistor, 2.2 k Ohm +5%, 1/4W 100-2243 1
R&5 Resistor, 10 k Ohm +5%, 1/4W 100-1053 1
R4 Resistor, 100 k Ohm +5%, 1/4W 100-1063 1
R&7 Potentiometer, 250 k Ohm +£10%, 1/2W 180-0001 1
R48,RL9 Resistor, 10 k Ohm 5%, 1/4W 100-1053 2
R50 Resistor, 2480 k Ohm 5%, 1/4W 100-2463 1
R51 Resistor, 100 k Ohm 5%, 1/44 100-1063 ]
R52 Potentiometer, 100 k Ohm +10%, 1/2W 178-1064 1
R53 Resistor, 240 k Ohm 5%, 1/L4W 100-2463 1
R54 Resistor, 270 k Ohm *5%, 1/4W 100-2763 1
R35 Resistor, 22 k Ohm +5%, 1/4W 100-2253 1
R56 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R57 Resistor, 1 k Ohm 5%, 1/4W 100-1043 1
R58 Resistor, 2.7 k Ohm 5%, 1/4W 100-2743 1
R59 Resistor, 100 k Ohm £5%, i/4W 100-1063 1
RGO Resistor, 5.6 k Ohm £5%, 1/4W 100-5643 1
R&61 Potentiometer, 250 k Ohm +10%, 1/2W 180-0001 1
R62 Resistor, 22 k Ohm £5%, 1/LW 100-2253 1
R76 Resistor, 10 k Ohm +5%, 1/4W 100-1053 i



YABLE 6-9.

MONOPHONEC AND STEREOPHON!C RECORD AMPLIFIER/BIAS CIRCUIY BOARD ASSEMBLIES

910-1049, 910-1050 (Sheet & of 4)
REF. DES. DESCRIPYION PART NO, Ty,
ADDIT10NAL PARYS FOR SYEREOPHONIC CIRCUIY
BOARD OMLY - 910-1050 (Cont'd}
52 Switch, 51ide, MS51200R, S5PSY, 300 mA @ 125V ac 345-0120 1
{Gain Switch)
T2 Transformer, Audio Input, 0.5 dB, 30 Hz to 20 kH:z 370-0020 1
Dual Primary: 150 Ohm and 15 k Ohm
Secondary: 60 k Ohm
TP2 Pin, Amplitier Disconnect £18-0161 1
U4 Integrated Circuit, TLO7Z2CP, Dual JFEY-lnput Operational 221-0072 1
Amplifier, 8-FPin DIP
XUk Socket, 8-Pin DIP 417-0804 1
TABLE 6-10. 3000A BASIC ASSEMBLIES - 950-3100, 950-320X-XXX, 950-340X-XXX
{Sheet 1 of 4)
REF. DES. DESCRIPY 10N PART NO. vy,
J4 Connector, &6-Pin (PLAYOUY) 418-0302 1
J5 Connector, 24-Pin (REMOTE) 418-0303 1
Jé Phone Jack, 1/4 Inch (0.635 em), 3-Conductor B17-0311 1
IC1H integrated Circuit, MC7824CK, Fixed Positive Voltage 227-7824 1
Regulator, +24V @ 1.0A, T0-3 Case
Q1 Yransistor, 2N3055, Silicon, NPN, Power, ¥0-3 Case 219-3055 1
R3 Resistor, 3.3 Ohm 5%, 2W, W/W 122-3313 ]
51 Switch, Push, I1luminated, SPSY N.CG., 3A @ 125V ac/30V dc 343-0150 1
{STARY Switch/indicator)
53 Switch, Rocker, SPDT, (ON Switch} 340-0088 1
5 Amperes @ 120V ac/28Y dc
2 Amperes @ 250V ac
Sk Switch, Toggle, SPDY,  (FASY FORWARD Switch) 340-0087 1
5 Amperes @ 120V ac/28V dc
2 Amperes @ 250V ac
XF1 Fuse Holder, AGC 415-2012 1
- Switch Cap, Green 343-0152 1
- Switch Cap, White 343-0014 2
---- Capacitor, Electrolytic, 33 uF, 35V 024-3335 1
- Power Cord, N.E.M,A., 3-Wire North American Plug 681-1723 1
{for 117V ac 60 Hz Assemblies)
= Socket, Transistor, Y0-3 §17-0298 2
- " Insulator, Vransistor Mounting, Y0-3 418-0010 1
—mw- Power Transformer Assembly 950-7656 1
—uae Power Supply Circuit Board Assembly 914-1535+1 ]
ADDITIONAL PARTS FOR 3100A ASSEMBLIES
950-3100-000
52 Switch, Push, I1luminated, SPST N.O., 3A @ 125Y ac/30V dec 343-0012 1
{(SYOP Switch/!ndicator)
T2 Transformer, Audio Output, 8-Pin Package 370-0025 1
Dual Primary: 600 Ohm/150 Ohm impedance
Dual Secondary: 2 k Ohm/500 Ohm impedance
Maximum Levels; +15 dBm
Frequency Response: %1 dB, 50 Hz to 15 kHz
s Switch Cap, Yellow 340-0096 1
- Subminiature Lamp, #327, T-1 3/4 Base, 28Y @ 0.040 Amperes 321-0327 4
---- Lemp Holder 324-0125 2
-—-- Receptacle, Circuit Board, 22-Pin 417-2100 2z
o Connector, Key 417-2101 L]
m—- Overlay, Front-Panel, Monophonic, Playback, 3100A Series 595-0069 1
---- Cuides, Circuit Board 409-0020 2
---- 3100A Cable Assembly 940-3113-001 1
- Assembly Deck Parts, A Size 950-0300-006 1



TABLE 6-10, 3000A BASIC ASSEMBLIES - 950-3100, 950-320X-XXX, 950-340X-XXX

{Sheet 2 of &)

REF, DES. DESCRIPYION PARY NO. QiyY.
ADDIVIONAL PARYTS FOR 3200A ASSEMBLIES
950-3200-~-000
52 Switch, Push, {1luminated, SPST N,0., 3A @ 125V ac/30V dc 343-0012 1
(STOP Switch/Indicator)
T2 Transformer, Audio Output, 8-Pin Package 370-0025 1
Dual Primary: 600 Ohm/150 Ohm impedance
Dual Secondary: 2 k Ohm/500 Ohm impedance
Maximum Level: +15 dBm
Frequency Response: %1 dB, 50 Hz to 15 kHz
---- Switch Cap, Yellow 340-0096 1
---- Subminiature Lamp, #327, V-1 3/4 Base, 28V @ 0.040 Amperes 321-0327 b
---- Lamp Holder 324-0125 2
——- Receptacle, Circuit Board, 22-Pin 417-2100 2
o Overlay, Front-Panel, Monophonic, Playback, 3200A Series 595-0022 1
——— Guides, Circuit Beard 409-0020 2
o 3200A Cable Assembly 940-3415-001 1
e Assembly Deck Parts, B Size 950-0300-007 1
ADD1T1ONAL PARTS FOR 3200ARP ASSEMBLIES
950-3201-000
M1 Meter, VU, 1.5 inch (3.81 cm) dc Microammeter Type, 200 uA 319-0081 1
movement, 225 Ohm resistance
R1 Potentiometer, Log Taper, Vype W, 10 k Ohm £10%, 1/2W 191-1053 1
{LEVEL Control)
52 Switch, Push, §l1Tuminated, SPST N.O., 3A @ 125V ac/30V dc 343-0012 1
(5VOP Switch/Indicator)
55 THRU 57 Switch, Push, 11luminated, SPST N.O., 3A @ 125V ac/30V dc 343-0012 3
(RECORD, SEC, and VER Switch/indicators)
T2 Yransformer, Audio Qutput, 8-Pin Package 370-0025 i
Dual Primary: 600 Ohm/150 Ohm impedance
Dual Secondary: 2 k Ohm/500 Ohm impedance
Maximum Level: +15 dBm
Frequency Response: 1 dB, 50 Hz to 15 kHz
- Switch Cap, Yellow 340-009%6 2
--wa Subminiature Lamp, #327, V-1 3/4 Base, 28V @ 0.040 Amperes 321-0327 5
-——- Receptacle, Circuit Board, 22-Pin £17-2100 3
-—-- Knob, Rogan, Black, 1/& Inch ID (0.64 cm) ¥81-0021 1
m——— Plug, Connector, €-Pin (RECORD Connector) 418-0301 1
.—-- Overlay, Front-Panel, Monophonic, Record/Playback, 595-0020 1
3200A Series
———— Cuides, Circuit Board 409-0020 6
- 3201A Cable Assembly 940-3414-001 1
——— Assembiy Deck Parts, B Size 950-0300-007 1
ADD |7 |ONAL PARYS FOR 3200ARPS ASSEMBLIES
950-3203-001
M1,M2 Meter, VU, 1.5 inch {3.81 cm} dc Microammeter Type, 200 uA 319-0081 2
movement, 225 Ohm resistance
R1,R2 Potentiometer, Log Taper, Type W, 10 k Ohm 10%, 1/2W 191-1053 2
(LEVEL Control)
52 Switch, Push, 1l1luminated, SPST N.0., 3A @ 125V ac/30V de 343-0012 )
{STOP Switch/Indicator)
55 YHRU 57 Switch, Push, llluminated, SPSY N.0., 3A @ 125V ac/30V dc 343-0012 3
{RECORD, SEC, and VER Switch/Indicators)
T2,73 Transformer, Audio Output, 8-Pin Package 370-0025 2
Dual Primary: 600 Ohm/150 Ohm impedance
Dual Secondary: 2 k Ohm/500 Ohm impedance
Maximum lLevel: +15 dBm
Frequency Response: #1 dB, 50 Hz to 13 kHz
- Switch Cap, Yellow 340-00%6 2
w——— Subminiature Lamp, #327, V-1 3/4 Base, 28Y @ 0.040 Amperes 321-0327 5
- Receptacie, Circuit Board, 22-Pin 417-2100 i




TABLE 6-10. 3000A BASIC ASSEMBLIES - 950-3100, 950-320X-XXX, 950-340X-XXX
{Sheet 3 of 4)

REF, DES. DESCRIPYION PART NO. Qry.

ADDITIONAL PARYVS FOR 3200ARPS ASSEMBLIES
950-3203-001 (Cont'd)

-——— Knob, Rogan, Black, 1/4 knch 1D {0.64 cm) 481-0021 2
---- Plug, Connector, 6-Pin  (RECORD Connector) 418-0301 1
- Qverlay, Front-Panel, Stereophonic, Record/Playback, 595-0009 i
-—=- Guides, Circuit Board 409-0020 6
——— 3203A Cable Assembly 940-3102-001 1
o Assembly Deck Parts, B Size 950-0300-007 1

ADDIYIONAL PARTS FOR 3400A ASSEMBLIES
950-3400-000

52 Switch, Push; 117uminated, SP3Y N.O., 3A @ 125V ac/30V dc¢ 343-0012 1
(SYOP Switch/Indicator)
T2 Transformer, Audio Qutput, 8-Pin Package 370-0025 1

Dual Primary: 600 Ohm/150 Ohm impedance
Bual Secondary: 2 k Ohm/500 Ohm impedance
Maximum Level: +15 dBm
: Frequency Response: 1 dB, 50 Hz to 15 kHz
m=—— Switch Cap, Yellow 340-00%6

1
---- Subminiature Lamp, #327, T-1 3/4 Base, 28Y @ 0.040 Amperes 321-0327 b
---- Lamp Holder 3240125 2
-—-- Receptacle, Circuit Board, 22-Pin 417-2100 2
cew— Guides, Circuit Board 409-0020 2
- 3400A Cable Assembly 940-3409-001 1
-—-- Assembly Deck Parts, C Size 950-0300-008 1

ADDITIONAL PARTS FOR 3400ARP ASSEMBLIES
950-3401-000

M1 Meter, VU, 1.5 inch {3.81 cm) dc Microammeter Yype, 200 uA 319-0081 1
movement, 225 Ohm resistance

Ri Potentiometer, Log Vaper, Type W, 10 k Ohm +10%, 1/2W 191-1053 1
{LEVEL Control)

52,55 THRU Switech, Push, 1Tluminated, SPSY N.0Q., 3A @ 125V ac/30V dc 343-0012 4

57 (5TOP, RECORD, SEC, and YER Switch/!Indicators)

T2 Transformer, Audio Output, 8-Pin Package 370-0025 1

Dual Primary: 600 Ohm/150 Ohm impedance
Dual Secondary: 2 k Ohm/500 Ohm impedance
Maximum Level: +15 dBm

Frequency Response: %1 dB, 50 Hz to 15 kHz

-—-- Switch Cap, Yellow 340-0096 2
mme- Subminiature Lamp, #327, T-1 3/4 Base, 28Y @ 0.040 Amperes 321-0327 5
---- Receptacle, Circuit Beard, 22-Pin 417-2100 L
---- Knob, Rogan, Black, 1/4 Inch ID (0.6% cm) 481-0021 1
-——- Plug, Connector, 6-Pin (RECORD Connector) 418-0301 1
n——- Guides, Circuit Board 409-0020 6
——— 340714 Cable Assembly 940-3511-001 1
e Assembly Deck Parts, C Size 950-0300-008 1
ADD17IONAL PARYS FOR 3400ARPS ASSEMBLIES
950-3403-001
M1,M2 Meter, VU, 1.5 inch (3.81 cm) dc Micreammeter Vype, 200 uA 319-0081 2
movement, 225 Ohm resistance
R1,R2 Potentiometer, lLog Taper, Type W, 10 k Ohm +10%, 1/2W 191-1053 2
{LEVEL Controls)
52,55 THRU Switch, Push, 11luminated, SPSY N,0., 3A @ 125V ac/30V dc 143-0012 L
57 (5TOP, RECORD, SEC, and VER Switch/Indicators)
12,713 Transformer, Audio Output, 8-Pin Package 370-0025 2

Dual Primary: 600 Ohm/150 Ohm impedance
Dual Secondary; 2 k Ohm/500 Ohm impedance
Maximum Level: +15 dBm

Frequency Response: £1 dB, 50 Hz to 15 kHz



TABLE 6-10. 3000A BASIC ASSEMBLIES - 950-3100, 950-320X-XXX, 950-340X-XXX
{Sheet & of 4)

REF. DES, DESCRIPVION PARY NO. Qvy.

ADDETIONAL PARTS FOR 3400ARPS ASSEMBLIES
950-3403-001 (Cont'd)

- Switch Cap, Yellow 340~0096 2
---- Subminiature Lamp, #327, T-1 3/4 Base, 28V @ 0.040 Amperes 321-0327 5
-——— Receptacle, Circuit Board, 22-Pin 417-2100 L
-——- Knob, Rogan, Black, 1/4% inch 1D (0.64 cm) ¥81~0021 2
——— Plug, Connector, 6-Pin (RECORD Connector) 418-0301 1
---- Cuides, Circuit Board £09-0020 6
-=-= 3403A Cable Assembly 940-3412-001 1
b Assembly Deck Parts, C Size 950-0300-008 1
VABLE 6-11. 3000A BASIC CABLE ASSEMBLIES - 940-3113-001, 940-3409-001, 940-3415-001
REF, DES, DESCRIPTION PART NO, QYY.
m——- Connector, Pins 417-0160 9
TABLE 6-12. 3000A BASIC CABLE ASSEMBLIES - 940-3411-001, 940-3514-001
REF. DES. DESCRIPT 10N PART NO. Qvy.
-—-- Connector, Pins 417-0160 12
YABLE 6-13, 3000A BASIC CABLE ASSEMBLIES - 94#0-3102-001, 940-3412-001
REF. DES. DESCRITPION PARY NO. QTY.
- Connector, Pins 417-0160 18
TABLE 6-15. 3000A DECK ASSEMBLIES - 950-0300-006, 950-0300-007, 950-0300-008
(Sheet 1 of 2)

REF. DES. DESCRIPTION PARY NO. QTyY.
K1 Solenoid, 32V dc, 1.75 Diameter, Resistance: 37.5 Ohm £10% 280-0003 1
S8 Switch, Micro, Roller Actuator, 3PDV, 5 Amperes @ 125V ac 346-0027 1
-—— Pressure Roller E44-0700 1
-—-- Pressure Roller Shaft 446-0056 1
-—-- Pressure Roller Cross Shaft 446-0059 1
am— Retainer, "E" Ring 454-3318 1
———- Solenoid Return Spring 430-0014 1
-—-- Cartridge Cuide, Right 445-0006 ]
- Pressure Pad, Cartridge Guide 459-0123 2
. Spring, Pressure Pad 430-0011 &
- Spring, Left Cartridge Cuide 430-0010 1
-—-- Washer, Nylon (for Pressure Roller) 423-5008 1

Outside Diameter: 0.312 Inches {(0.792 cm)

Inside Diameter: 0.190 Inches (0.483 cm}

Height: 0.010 Inches {0.254 em)
-—-- Washer, Nylon (for Pressure Roller) 423-5009 1

OQutside Diameter: 0.312 iInches (0.792 cm)
Inside Diameter: 0.120 inches (0.483 cm}
Height: 0.015 inches (0.381 om)



TABLE 6-14.

(Sheet 2 of 2)

3000A DECK ASSEMBLIES - 950-0300-006, 950-0300-007, 950-0300-008

REF. DES. DESCRIPTION PARY NO. QTy.
ADDITIONAL PARTS FOR 950~0300-006
m——— Cartridge Guide, Left 145-0008 1
ADDITIONAL PARYS FOR 950-0300-007, 950-0300-008
———- Cartridge Guide, Left £45-0007 1
TABLE 6-15. POWER SUPPLY CIRCU!IY BOARD ASSEMBLY - 914-1535-1

REF. DES. DESCRIPTION PARY NO. Qry.
€1 YHRU C4 Capacitor, Polypropylene Film, 0.47 uF £10%, 600V 033-4763 4
€5 Capacitor, Electrolytic, 1000 ufF, 50V 014~-1094 1
c? Capacitor, Electrolytic, 2200 uF, 50V 014-2294 1
Cc8 Capacitor, Electrolytic, 100 uF, 40V 014-1084 1
co9 Capacitor, Electrolytic, 1 ufF x10%, 35V, Yantalum 064-1063 1
cio Capacitor, Mylar, 0.047 uF, 100V 030-4743 1
cii Capacitor, Ceramic Disc, 0,01 uF, 25V 000-1044 1
€12 THRU C15 Capacitor, Ceramic Disc, 0.1 uF x20%, TkV 001-1044 4
Cle Capacitor, Mylar, 0.01 uF, 100V 031-1043 1
CR1,CR2 Diode, Bridge Rectifier, MDAS70-3, Full Wave, 200V, 4 Ampere 239-0003 2
CR3 THRU Diode, TN4005, Rectifier, Silticon, 600V @ 1 Ampere 203-4005 16
CR15,CR17

THRU CR19

CR20 Diode, Zener, 1N4739, Silicon, 9.1V +10%, 1W 200-0009 1
CR21 Diode, 1N4005, Rectifier, Silicon, 600V @ 1 Ampere 203-4005 1
1C1 Integrated Circuit, MC723CL, Adjustable Positive Voltage 227-0723 1

Regulator, 37V to 2V @ 150 mA, 14-Pin DIP

Jt,J2 Connector, 12-Pin {to Motor and Power Yransformer) #17-1276 2
J3 Socket, Relay (for K1) 270-0031 1
K1 Relay, DPDY, 24V dec @ 1.2 Ampere 270-0029 1
K2,K3 Relay, SPPY, 24V @ 2 Ampere 270-0024 2
Q1 S5ilicon Controlled Rectifier, GEGCA, 100V @ 1.6 Ampere 237-0006 1
Q2 Transistor, GES5817, Silicon, PNP, 1T0-92 Case 210-5817 1
Q3 Transistor, 2N5462, P-Channel, JFET, T0-92 Case 212-5462 1
Q4 THRU Q7 Transistor, 2N5816, Silicon, NPN, T0-92 Case 211-5816 &
R1 Resistor, 8.2 k Ohm £5%, 1/4W 100-8243 1
R2 Resistor, 27 k Ohm 5%, 1/4W 100-2753 1
R3 THRU R5 Resistor, 10 k Ohm 5%, 1/4W 100-1053 3
R6 Resistor, 68 Ohm £5%, 1/2W 110-6823 1
R7 Resistor, 3.9 k Ohm 5%, 1/4W 100-3943 2
RB Resistor, 1.5 k Ohm £5%, 1/2W 110-1543 1
R9,R10 Resistor, 10 k Ohm £5%, 1/4W 100-1053 2
Rt Resistor, 100 k Ohm 5%, 1/4W 100-1063 1
R12,R13 Resistor, 220 Ohm 25%, 1/2W 110-2233 2
Ri4 Resistor, 8.2 k Ohm 5%, 1/4W 100-8243 1
R15 Resistor, 12 k Ohm £5%, 1/4W 100-1253 [
Ri16 Resistor, 100 k Ohm £5%, T1/4W 100-1063 1
R17 Resistor, 3.9 k Ohm +5%, 1/4W 100-3943 2
R18 Resistor, 2.2 k Ohm +5%, 1/4W 100-2243 1
R19 Resistor, 220 k Ohm 5%, 1/4W 100-2263 1
R20 Potentiometer, 5 k Ohm £10%, 1/2W 178-5044 1
R21 VTHRU R23 Resistor, 10 k Ohm +5%, 1/4W 100-1053 3
R24 Resistor, 4.7 k Ohm +5%, 1/4W 100-4743 1
51 Switch, Slide, SPDY, 300 mA @ 125V ac (FF MAN/AUTO) 345-0120 1
XI1C1 Socket, 14~Pin D[P E17-1404 1
xa1 Transistor Socket 417-0330 1
- Clip, Relay (for K1) 270-0032 1
-—-= Blank Circuit Board 514-1505-2 1



TABLE 6-16. POWER TRANSFORMER ASSEMBLY - 950-7656

REF, DES, DESCRIPTION PARY NO. QryY.
mm—— Transformer: 376-7656 1
Dual Primary: 115V to 108Y @ 50/60 Hz
Dual Secondary: 21V @ 1.3 Amperes,
23V @ 0.5 Amperes
---- Connector Housing, 12-Pin §18-1271 1
---- Pins, Connector &17-0053 12

TABLE 6-17. 3000A PLAYBACK AND RECORD PACKING ASSEMBLY - 950-3000-022,

950-3000~023

REF. DES. DESCRIPTION PARY NO. QryY.
-—-- Plug, 6-Pin (OUTPUY Connector) 418-0304 1
o Plug, 24-Pin (REMOTE Connector)} 418-0306 1

6-19/6-20
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SECTION VII
DRAWINGS

INTRODUCTION.

This section provides assembly drawings, wiring diagrams, and
schematic diagrams as listed below for the Broadcast Electronics 3000A
series cartridge machines.
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SECTION VIII
APPENDIX

8-1. INTRODUCTION.

8-2. This appendix provides technical data associated with the
maintenance of the Broadcast Electronics 3000A series cartridge
machines. The information contained in this appendix is presented in
the following order.

A. The NAB Tape Cartridge and Associated Maintenance.

8-1/8-2
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THE NAB TAPE CARTRIDGE

The National Association of Broadcasters (NAB) defines a cartridge as
"3 plastic or metal enclosure containing an endless loop of Tubricated
tape, wound on a rotatible hub in such a fashion as to allow continuous
motion“. Cartridges from various manufacturers differ slightly in de-
sign, but all cartridges used in NAB standardized systems fit the pre-
ceding definition.

THE TAPE

Cartridge tape consists of a synthetic base material approximately 1 mil
(0.001 inch} thick. One side of the base is coated with ferrite oxide
particles for magnetic recording. The other surface is coated with a
graphite layer. The total thickness of the tape is approximately 1.5
mils (0.0015 inch). The tape is 0.248 (+0/-0.002) inches wide.

.0.35 MIL OXIDE COATING
o 1 MIL POLYESTER BASE
<@ (.15 MIL GRAPHITE COATING

CARTRIDGE TAPE

GOPYRIGHT © 1987 BROADCAST ELECTRONICS, INC.

An endless loop is formed by wrapping the tape with the oxide side out
into a spiral. The two ends are spliced together so that as the tape is
pulled from the center, the tape passes across the tape heads and re-
turns to the outside of the tape spiral.

TAPE TRAVEL g

~

TAPE SPIRAL

COPYRIGHT © 1987 BROADGAST ELECTRONIGS, INC,



THE SHELL

The shell houses the tape and other mechanical components. Three nom-
inal NAB size shells are available: 1) A or AA, 2) B or BB, or 3) C or
CC. Assuming 1.5 mil tape, the A/AA size cartridge can be instaliled
with up to 395 feet of tape, the B/BB with 650 feet, and the C/CC with
1,250 feet.

Three openings across the front of the cartridge allows the heads and
capstan to penetrate the shell and contact the tape. In addition, an
opening in the bottom is provided for the pressure roller to rotate
through the cartridge behind the tape. Unlike cartridges used in con-
sumer entertainment systems, the pressure roller (pinch roller or cap-
stan idler) is a component of the cartridge player and not the cart-
ridge.

- \

CUTOUT TO CLEAR

" PRESSURE ROLLER

k_/\ /
CAPSTAN OPENING

REPRODUCE HEAD OPENING
a&f’////i;k’F—-*——___“ RECORD HEAD OPENING
[ [ ] [ ] [ J J COPYRIGHT © 1987 BROADCAST ELECTRONICS, INC.

(FRONT VIEW)

NAB tape cartridge dimension standards are presented in Figure 1 and
NAB tape head dimension standards are presented in Figure 2.



(————"W" (SEE CHART) ——=
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(SEE CHART:
.375 MAX. —B]  |m—
* .25 R.MAX.
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.973
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. s < Jg\
? %._154 +188 R.MIN. .25 R.MAX.
' ‘{a0 b N .312 R.MIN,

-.468 MAX. —D~| |4_ 500 MIN.

Y

A1l dimensions are in inches and
are referenced from the side and
front of the cartridge and the
deck surface of the cartridge tape
player.

r ¥
.100 MAX. 1 E] [ ] ] Mt (SEE CHART)
g 7 WAYY SIN
. Al lt 4 tDECK
.875%.005 B> - 0.770 MIN.  SURFACE
1.5%.010 —# <
—B=  2.375%.010 i
—~{  2.625%.010 -
— 3.500%.010 i
CARTRIDGE WIDTH LENGTH |  HEIGHT
NAB TYPE +0.015625 MAXIMUM | MAXIMUM
ALAA 4" 5.25" | 0.9375" FOR A
0.895" FOR AA
B.BB 6" 7" 0.9375" FOR B
0.895" FOR BB
C,CC 7.625" 8.5" 0.9375" FOR C
0.895" FOR CC
FIGURE 1. NAB CARTRIDGE DIMENSION STANDARDS
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MONOPHONIC STANDARD
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+.002 +.002 L‘"g-ggg
TAPE TRAVEL -.004

g

FIGURE 2. NAB TAPE HEAD DIMENSION STANDARDS
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TAPE HUB, TEFLON WASHER, AND CENTER POST

The tape hub contains all cartridge tape. The hub is designed to ro-
tate around a center post. To alliow free rotation, a teflon washer
is installed between the hub and the shell. To maintain proper tape
placement on the hub, the cartridge design will include: 1) a sep-
arate hub cover, 2) a close-tolerance molded cover, or 3) a hold-down
wire,

—
)

CORNER PDST——J///

HOLD DOWN WIRE-—"

HUB

TEFLON WASHER ———
BETWEEN HUB
AND SHELL
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CLUTCH SPRING OR HUB BRAKE

The clutch spring or hub brake prevents tape movement when the cart-

ridge is not in operation. This is accomplished by applying a brake

to the hub or by pressing the tape against the shell. The clutch or

brake is released by the shaft of the pressure roller when the roller
is in the play position,

COPYRIGHT © 1587 BROADCAST ELECTRONICS, INC,



Periodically, the cartridge center post should be cleaned. Deposits on
the post increase tape tension by not allowing the tape hub to rotate
freely. Also, check the tape hub washer. This washer should always be
in place underneath the tape hub, between the hub and the shell. This
washer is easily misplaced when the cartridge is operned and the hub
removed.

* [ L1 7

Ao

%——— CARTRIDGE WARP CAUSES BOWED
PATH ACROSS HEADS - TAPE HIGHER
ACROSS REPRODUCE HEAD THAN
RECORD HEAD
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CLUTCH SPRING OR HUB BRAKE

The clutch spring or hub brake should completely release when the pres-
sure roller is in the vertical position. This allows the hub and the
tape to move freely. An improperly adjusted clutch spring or defective
hub brake may prevent the roller from engaging or dis-engaging. The
clutch should be parallel to the bottom of the shell and no more than
0.1875 inches above the surface of the tape deck. The clutch must not
protrude more than 0.125 inch into the opening for the pressure roller.
Less than 8 ounces should be required to release the clutch.

*,ﬁ_,,ﬁ_,-m*_*__,——”“”"‘—’ﬂfﬂﬂj-q

— CLUTCH SPRING

.POSITIONING
' _
LN /
0.125
MAX.
=
§ FRONT VIEW
(.1875
MAX, COPYRIGHT ® 1987 BROADCAST ELECTRONICS, ING. -



PRESSURE PADS

The pressure pads must wrap the tape around the front of the heads.
The pressure applied must be uniform across the tape as it is in con-
tact with the head. Periodically check the pads for proper alignment.
If a portion of the tape is not in contact with the pads, the improper
tape-to-head contact will occur. This will result in poor frequency
response from an individual cartridge.

| _ ] e | _{'fx-»_p," i L] B
- — — - — e — = mesn— — fome e = T
PADS TOO HIGH PROPER ALIGNMENT
[ |tz | 3 - | o2
~1 Fem] rEs -1 e :
PADS TOO LOW PADS SKEWED
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THE TAPE PATH

The most frequent cause of distortion of the tape path in the cartridge
is a Toose corner post. The post must be mounted 0.250 inches from the
bottom of the shell. If the distance between the shell and post is
greater than 0.250 inches, the tape will not pass straight across the
heads. A loose post frequently causes muffled-sounding audio when the
cartridge unit starts.

LOOSE CORNER POST PROPER CORNER POST

* pERa e e
= 4o
_{ _____ I % ] e
TAPE RESTRICTED TO
THE EDGE OF TAPE CAN THIS PATH

TRAVEL ANYWHERE IN HERE
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The hold-down wire used in many cartridges is important in maintaining
proper tape travel. This wire maintains proper tape placement on the
hub as tape is pulled from the center. The wire must not exert any
pressure on the stored tape or the tape may wrinkle and jam. If a
cartridge is dropped, this hold-down wire may unseat.

CARTRIDGE STORAGE

The cartridges should be stored away from direct sunlight, or heat from
electronic equipment, radiators, etc. Ideal conditions are a tempera-
ture of 70° and a relative humidity of 50%. The cartridge storage area
should be as free from dust as possible.

CARTRIDGE RECORDING PROCEDURE

The folliowing procedure is particularly important when recording cart-
ridges. When the cartridge is first inserted into the machine, operate
the deck to allow the tape to seat properly in the tape guides.

Stop the tape. Do not remove the cartridge after the initial operation.
Ensure the tape splice is between the end and the beginning of the pro-
gram materiatl.

CARTRIDGES FOR STEREOPHONIC SYSTEMS

MAINTENANCE

Cartridges operated in a stereophonic format require rigorous main-
tenance due to the generation of phase errors by improper tape movement.
When the program material is combined, phase differences cause degrada-
tion of the frequency response,.

The most important characteristic of a cartridge operated in a stereo-
phonic format is the ability to maintain an identical tape path each
time the cartridge is inserted in the deck. This ensures reliable re-
cording and subsequent accurate reproduction.

Cartridges used in a stereophonic system should initiaily be selected
for phase repeatability using the phasing test outlined below. This
test should be repeated on a regular basis throughout the Tife of the
cartridge. A cartridge which fails this test should be discarded.

To provide better guidance within the cartridge, several manufacturers
have introduced cartridges with an adjustable corner post. The post is
threaded into the shell so that the precise post height may be main-
tained. These and other cartridges designed to improve performance
should be considered for use in a stereophonic system.
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STEREQ PHASING TEST

Connect the output of a record/playback unit to an oscilloscope as
shown. Connect an audio signal generator to both inputs of the re-
corder. While recording, observe the phase of the reproduce signals.
Remove and re-insert the cartridge several times. Cartridges which
exhibit poor phase repeatability of stability should be discarded.

Do not test only at higher frequencies, also check selected frequencies
across the audio band.

SN
°° ~ |3 ss

YERTICLE HORIZONTAL
INPUT INPUT

L P

ys= a0s

STERECPHONIC PHASE RETFPONSE { RIGHT CHANNEL
LISDAJOUS PATTERNS
LEFT CHANNEL
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