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IMPORTANT INFORMATION 
EQUIPMENT LOST OR DAMAGED IN TRANSIT 

When delivering the equipment to you, the truck driver or carrier's agent will pres ent 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 the 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 Authorization. 

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.O.B. factory. At 
the discretion of Broadcast Electronics, the customer may be required to return the defective 
oart or equipment to Broadcast Electronics, Inc. F.O.B. Quincy, Illinois. 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. All 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.O. Box 3606 
Quincy, Illinois 62305 
Tel: (217) 224-9600 
Tel ex: 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. 

MODI FI CATIONS 

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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AUTHORIZED SERVICE CENTERS 
• Equipped to serve you with Broadcast Electronics 

parts and repairs-both in and out of warranty 

UNITED STATES 

1. Riggins Electronics 
3272 E. Willow Street 
Long Beach, CA 90815 
Ph: (213) 598-7007 

States Covered: 
Alaska 
Arizona 
California 
Hawaii 
Nevada 
Oregon 
Washington 

2. Dyma Engineering 
367 Main Street S.E. 
Box 1535 
Los Lunas, NM 87031 
Ph: (505) 867-6700 

States Covered: 
Colorado 
New Mexico 
Oklahoma 
Texas 
Utah 

3. Radio Systems Design 
5131 West Chester Pike 
Edgemont, PA 19028 
Ph: (215) 356-4700 

States Covered: 
Connecticut 
Maine 
Massachusetts 
New Hampshire 
New Jersey 
New York 
Pennsylvania 
Rhode Island 
Vermont 

4. Broadcast Services 
Rt. #3, Box 45E 
Four Oaks, NC 27524 
Ph: (919) 934-6869 

States Covered: 
Alabama 
Florida 
Georgia 
North Carolina 
South Carolina 
Tennessee 
Virginia 
West Virginia 

• Regional depots reduce parts delivery time and 
repair turn-around time 

5. Allied Broadcasting Equipment 
635 South E. Street 
Richmond, IN 47374 
Ph: (317) 962-8596 

States Covered: 
Illinois 
Indiana 
Kentucky 
Michigan 
Ohio 

6. Electronic Industries 
19 East Irving Avenue 
Oshkosh, WI 54902 
Ph: (414) 235-8930 

States Covered: 
Iowa 
Minnesota 
Montana 
North Dakota 
South Dakota 
Wisconsin 
Wyoming 

7. Midwest Telecommunications 
4720-B Boston Way 
Lanham (Wash., D.C.) MD 20801 
Ph: (301) 577-4903 

States Covered: 
District of Columbia 
Delaware 
Maryland 

CANADA 

8. Nortec West, Ltd. 
325 West Fifth Avenue 
Vancouver V5Y 1J6, 
B.C. , Canada 
Ph: (604) 872-8525 

Provinces Covered: 
British Columbia 
Yukon Territory 

9. Nortec West, Ltd. 
705 B Farrell Road 
Calgary, Alta., Canada 
Ph: (403) 252-8141 

Provinces Covered: 
Alberta 
Manitoba 
NW Territory 
Saskatchewan 

10. J-Mar Electronics, Ltd. 
6 Banigan Drive 
Toronto M4H 1 E9, 
Ontario, Canada 
Ph: (416) 421-9080 

Provinces Covered: 
New Brunswick 
Nova Scotia 
Ontario 
Quebec 

l=E BROADCAST 
ELECTRONICS INC 

4100 N. 24th ST., P.O. BOX 3606, QUINCY, IL 62305 U.S.A., TELEX: 25-0142, CABLE: BROADCAST, PHONE: (217) 224-9600 
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SECTION I 
GENERAL INFORMATION 

1-1. INTRODUCTION. 

1-2. This section contains a general description of the 
Series 3000 cartridge machines, equipment identification, options, 
accessories, and equipment specifications. 

1-3. EQUIPMENT DESCRIPTION. 

1-4. Broadcast Electronics Series 3000 Cartridge Machines are 
designed with reliable performance and ease of service in mind. A wide 
range of monaural and stereophonic models (refer to Table 1-1) and a 
large selection of options allows flexibility for customizing a system 
for any broadcasting need. 

1-5. Both playback and record/playback models offer quality con-
struction, integrated circuit/solid-state electronic design, and exten­
sive shielding to help protect the tape heads from magnetic fields. The 
cartridge guidance system provides the precise positioning required for 
quality playback and recording operation. The tapered right side cart­
ridge guide ensures the cartridge is channeled into the proper position, 
and the beryllium upper clamp provides a locking action to hold the 
cartridge in the correct position. 

1-6. A half inch thick machined deck provides rigid unit support 
and a stable reference for the head mounting. The Phase Lok IV head 
mounting bracket permits independent head adjustments for height, ze­
nith, and azimuth. Other features include an efficient direct-drive 
hysteresis-synchronous motor and a low-voltage, solid-state solenoid 
switching circuit which keeps total power consumption low. 

1-7. NAB primary cue tone (lkHz) circuitry is included as standard 
on all models. Secondary (150 Hz) and tertiary (8 kHz) cue tone cir­
cuitry is optionally available. An automatic/manual fast forward op­
tion, which includes the secondary and tertiary cue tone option, is also 
available. 

1-8. MODEL IDENTIFICATION. 

1-9. MODEL 3100. The 3100 is a playback only model available in 
mono or stereo. The 3100 accepts NAB size A and AA cartridges. The 
3100 can be desk or rack mounted, with three 3100 units fitting side-by­
side in a single 19 inch (48.26 cm) rack. 

1-10. MODEL 3200. The 3200 is available in mono or stereo as play-
back only and record/playback models. Both NAB size A, AA, B, and BB 
cartridges can be used. The 3200 can be desk mounted or rack mounted, 
with two units fitting side-by-side in a standard 19 inch (48.26 cm) 
rack. 

1-1 
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Table 1-1. 3000 SERIES TAPE CARTRIDGE MACHINES 

AVAILABLE 
STOCK WITH MIC 

MODEL NUMBER DESCRIPTION 

3100P 900-3100 Playback, Mono, A Size Cartridges 
3100PS 900-3102 Playback, Stereo, A Size Cartridges 
3200P 900-3200 Playback, Mono, A and B Size Cartridges 
3200RP 900-3201 Record/Playback, Mono, A and B Size Cartridges 
3200PS 
3200RPS 

3200RP/DL 

3300P 
3300RP 

3300PS 
3300RPS 

3300RP/DL 

3400P 

3400RP 

3400PS 

3400RPS 

900-3202 Playback, Stereo, A and B Size Cartridges 
900-3203 Record/Playback, Stereo, A and B Size 

Cartridges 
900-3204 Record/Playback, Delay, Mono, A and B Size 

Cartridges 
900-3300 Playback, Mono, A, B, and C Size Cartridges 
900-3301 Record/Playback, Mono, A, B, and C Size 

Cartridges 
900-3302 Playback, Stereo, A, B, and C Size Cartridges 
900-3303 Record/Playback, Stereo, A, B, and C Size 

Cartridges 
900-3304 Record/Playback, Delay, Mono, A, B, and C 

Size Cartridges 
900-3400 Playback, Mono, Rack Mount, A, B, and C Size 

Cartridges 
900-3401 Record/Playback, Mono, Rack Mount, A, B, and 

C Size Cartridges 
900-3402 Playback, Stereo, Rack Mount, A, B, and C 

Size Cartridges 
900-3403 Record/Playback, Stereo, Rack Mount, A, B, 

and C Size Cartridges 
3400RP/DL 900-3404 Record/Playback, Delay, Mono, Rack Mount, 

A, B, and C Size Cartridges 

* 

* 

* 

ALL OF 'THE ABOVE STANDARD MODELS CAN BE EQUIPPED WITH THE FOLLOWING 
OPTIONS: (See Table 1-3 for a Description of the Options.) 

-lXX (Suffix) 117 VAC/50 Hz POWER SOURCE 
-2XX (Suffix) 220 VAC/60 Hz POWER SOURCE 
-3XX (Suffix) 220 VAC/50 Hz POWER SOURCE 
-XlX (Suffix) Q's I AND II 
-X2X (Suffix) AUTOMATIC FAST FORWARD WITH Q's I AND II 
-X7X (Suffix) STANDARD MACHINE WITH 3.75 in/s TAPE SPEED 
-X8X (Suffix) 3.75 in/s TAPE SPEED WITH Q's I AND II 

* NOTE: Delay Models: 1) 

2) 

Provide 150 Hz cue (QI) circuitry as a standard 
feature. 
May be equipped with QII and Fast Forward, 117V 

Input 

X 

X 

X 

X 

X 

X 

X 

X 

X 

50 Hz Power Source, or 220V 50 Hz Power Source Only. 

1-2 
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1-11. MODEL 3300. The 3300 is available in the same configurations 
as the 3200, with the additional capability of accepting NAB size C and 
CC cartridges. The 3300 can be desk or rack mounted. A 3300 and a 3100 
will fit side-by-side in a standard 19 inch (48.26 cm) rack. 

1-12. MODEL 3400. The 3400 is a rack mount cartridge machine 
available in the same wide range of configurations as the model 3300. 

1-13. DELAY MODELS. Model 3200, 3300, and 3400 units are available 
as a mono delay programmer. The delay unit can be operated either as a 
delay unit or a normal record or playback unit. Secondary (150 Hz) cue 
tone circuitry is a standard feature of this model. Additional informa­
tion, exclusive to the service and operation of this unit, can be found 
in the 3000 Delay Supplement Manual (597-0300-001). 

1-14. SPECIFICATIONS. 

1-15. Refer to Table 1-2 for electrical and physical specifications 
related to the operation of the Series 3000 cartridge machines. 

1-16. OPTIONS AND ACCESSORIES. 

1-17. Refer to Table 1-3 for a listing and brief description of the 
options and accessories available for the Series 3000 cartridge 
machines. 

TABLE 1-2. ELECTRICAL AND PHYSICAL SPECIFICATIONS 
(Sheet 1 of 3) 

PARAMETER 

TAPE SPEED: 
STANDARD 

OPTIONAL 

TAPE START/STOP TIME 

WOW AND FLUTTER 

NOISE: (No Tape Running) 
MONOPHONIC 

STEREOPHONIC 

SPECIFICATIONS 

7.5 in/s (19.05 cm/s) ±0.1%. 

3.75 in/s (9.53 cm/s). 

0.1 second maximum. 

0.15% peak weighted. 
0.08% typical. 

54 dB below 185 nWb/m at 700 Hz. 

52 dB below 185 nWb/m at 700 Hz. 

1-3 
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Table 1-2. ELECTRICAL AND PHYSICAL SPECIFICATIONS 
(Sheet 2 of 3) 

PARAMETER 

AMPLIFIER DISTORTION 

SYSTEM DISTORTION 

EQUALIZATION 

FREQUENCY RESPONSE 

CROSSTALK (magnetic head 
limited): 

CUE CHANNEL TO PROGRAM 
CHANNEL, MONOPHONIC 

STEREO, BETWEEN 
PROGRAM CHANNELS 

AUDIO INPUT IMPEDANCE: 
LINE 

MICROPHONE 
(optional) 

AUDIO INPUT LEVEL: 
LINE 
MICROPHONE 

(optional) 

AUDIO OUTPUT IMPEDANCE 

AUDIO OUTPUT LEVEL 

BIAS OSCILLATOR FREQUENCY 

CUE TONES: 
STANDARD 

SPECIFICATIONS 

0.5% THO or less. 

2% or less record to playback at 185 
nWb/m at 700 Hz. 

NAB, IEC, CCIR as specified. 

±2 dB from 50 Hz to 15 kHz, exclusive 
of head contour effect. 

150 Hz: -50 dB or better. 
1000 Hz: -55 dB or better. 
8000 Hz: -50 dB or better. 

1000 Hz: 50 dB or better. 

50 k Ohms (transformer) balanced 
floating. 
150 Ohms (transformer) balanced 
floating. 

-20 to +20 dBm (50 mV to 7.7V). 
-70 to -24 dBm (HI gain .to LO gain) 

600 Ohms (transformer) balanced. 

Maximum adjustable level +10 dBm from 
185 nWb/m at 700 Hz. 

100 kHz. 

lkHz Stop tone (all models). 
150 Hz Secondary tone (delay models 
only). 

1-4 
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TABLE 1-2. ELECTRICAL AND PHYSICAL SPECIFICATIONS 
(Sheet 3 of 3) 

PARAMETER 

OPTIONAL 

AMBIENT OPERATING TEMPERATURE 

TRANSPORT 

MOTOR 

POWER REQUIREMENTS: 
STANDARD 60 Hz 
OPT! ONAL 60 Hz 
OPTIONAL 50 Hz 

POWER CONSUMPTION 

MOUNTING: 
MODEL 3100, 3200, 

and 3300 

MODEL 3400 

DIMENSIONS: 

WIDTH 

3100 
3200 
3300 
3400 

WEIGHT (packed): 
3100 
3200 
3300 
3400 

SPECIFICATIONS 

150 Hz (secondary) and 8 kHz 
(tertiary). 

Relay contact closure for external 
control (150 Hz and 8 kHz). Ex­
ternal cue input/output available 
at remote control connector for 
other control functions. 

~
0 to 55°F (32° to 132°C). 

Direct Drive Capstan. 

Hysteresis Synchronous. 

105 to 125V ac. 
210 to 240V ac. 
105 to 125V or 210 to 240V ac. 

45 to 50 Watts Maximum. 

Table top mounting standard. Rack 
mounting adapters available. 

Standard 19 inch (48.3 cm) rack. 

All units are 15.5 inches deep (39.4 
cm) and 5.25 inches* high (13.34 cm). 

5.875 inches (14.9 cm). 
8.75 inches (22.2 cm). 

11.75 inches (29.8 cm). 
17 inches (43.2 cm). 

(* Add 0.375 inches/9.5 mm for rubber 
feet.) 

28 pounds (12.7 kg). 
33 pounds (15 kg). 
37 pounds (16.8 kg). 
42 pounds (19 kg). 
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TABLE 1-3. OPTIONS AND ACCESSORIES 
(Sheet 1 of 3) 

OPTIONS AND ACCESSORIES 

FACTORY INSTALLED OPTIONS 

SECONDARY AND TERTIARY CUE TONES {Q's I AND II): 

Employs two auxiliary cue tones as stand­
ardized by the NAB for use in tape cartridge 
systems. The secondary (150 Hz) and tertiary 
(8 kHz) tones are used to control associated 
devices in the overall system. This option 
includes the front panel switch/indicators, 
150 Hz and 8 kHz detectors, and oscillators 

STOCK NUMBER 

(record models only). -XlX (Suffix) 

AUTOMATIC/MANUAL FAST FORWARD: 
This option includes the cue tone option. 
In the automatic mode, the machine detects 
the end-of-message (150 Hz) cue and auto­
matically advances at three times the normal 
speed to the next stop tone. Audio is muted 
during advancement. Manual operation allows 
use of the front panel switch to advance the 
tape to the next stop tone. 

MICROPHONE INPUT: 

117 

Provides recording flexibility. The 150 Ohm 
balanced transformer input accepts input 
signal levels from -70 to -40 dBm. 

Mono Record/Playback Models 

Stereo Record/Playback Models 

Volt ac/50 Hz Power Source 

220 Volt ac/60 Hz Power Source 

220/240 Volt ac/50 Hz Power Source 

3.75 in/s Tape Speed 

3.75 in/s Tape Speed with the Cue Tone Option 

1-6 

-X2X (Suffix) 

906-3003 

906-3004 

-lXX (Suffix) 

-2XX (Suffix) 

-3XX (Suffix) 

-X7X (Suffix) 

-X8X (Suffix) 

MODEL 

__, 
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TABLE 1-3. OPTIONS AND ACCESSORIES 
(Sheet 2 of 3) 

OPTIONS AND ACCESSORIES 

ACCESSORIES 

REMOTE CONTROL PANELS: 

Provides duplication of essential front panel 
controls and indicators for use when the 
equipment is installed at a location other 
than the operating position. 

Remote panel with START switch/indicators for 
five Series 3000 units. 

Remote panel for a single Series 3000 record/ 
playback unit (START/STOP/RECORD/SEC/TER 
switch/indicators and FWD switch). 

Remote panel for a single Series 3000 play­
back only unit (START/STOP/SEC and TER 
switch/indicators) . 

Remote panel for a single Series 3000 play­
back only unit (START and STOP switch/ 
indicators). 

Remote panel with START and STOP switch/ 
indicators and fast forward (FWD) switch 
for five Series 3000 units. 

AUDIO SWITCHER: 

Used with multiple cartridge machines to 
provide a single balanced output. The 
switcher selects the last unit started and 
mutes the other units. 

Three input model accommodates three Series 
3000 units. Up to three switchers can be 
tied together to provide a single output 
from 9 units. (Manual No. 597-5350) 

Five input model accommodates five Series 
3000 units. Up to three switchers can be 
tied together to provide a single output 
from up to 15 units. 

1-7 

STOCK NUMBER 

906-3016 

906-3019 

906-3020 

906-3021 

906-3028 

904-5000 

904-5001 

MODEL 

I 
RC3000 

SW5E 

SW5F 
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TABLE 1-3. OPTIONS AND ACCESSORIES 
(Sheet 3 of 3) 

OPTIONS AND ACCESSORIES 

TELEPHONE ANSWERING EQUIPMENT: 
An interface device installed between 
cartridge machines and the telephone 
company line coupler to allow automatic 
response to incoming calls. 

The Telco 91 allows automatic answering 
and message recording. Pre-recorded 
messages can be played automatically or 
manually, and incoming messages can be 
recorded automatically or manually. 

EXTENDER, CIRCUIT BOARD 

PRESSURE ROLLER TO CAPSTAN ALIGNMENT GAUGE 

HEAD AND TAPE ALIGNMENT GAUGE 

CUE TONE/LOGGING CALIBRATION TEST TAPE, NAB 

REPRODUCE ALIGNMENT TEST TAPE, NAB MONO/STEREO 
COMPATABLE 

RACK MOUNT SHELF FOR EIA 19 INCH RACK 

TOP COVER FOR ABOVE SHELF 

RACK SHELF FILLER PANEL, 1/3 RACK 

RACK SHELF FILLER PANEL, 1/2 RACK 

1-8 

STOCK NUMBER 

904-0091 

919-1504 

836-0005 

836-0009 

808-0011 

808-0004 

906-3013 

906-3010 

906-3014 

906-3015 

MODEL 

TELCO 
91 
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SECTION II 
INSTALLATION 

2-1. UNPACKING. 

2-2. The equipment becomes the property of the customer when the 
equipment is delivered to the carrier. Carefully unpack the cartridge 
machine. Inspect it to determine if any damage was incurred during 
shipping. All shipping materials should be retained until it is pos­
itively determined that no damage was sustained by the unit. Claims for 
damaged equipment must be filed immediately. 

2-3. A set of three hex wrenches, three rear panel connectors, a 
warranty card, and a test certification card are included with each 
machine. If the contents are incomplete, or if the unit is damaged, 
notify both the carrier and Broadcast Electronics, Inc. 

2-4. 

2-5. 

CAUTION 

CAUTION 

INSTALLATION. 

MOUNTING. 

THE TOP AND BOTTOM COVERS OF THE UNIT ARE 
VENTED TO ALLOW FREE AIR FLOW THROUGH THE 
MACHINE. DO NOT COVER THESE VENTS. 

2-6. DESK MOUNTING. The model 3100, 3200, and 3300 cartridge 
machines are packaged for desk top mounting. The rubber feet absorb 
shocks and vibrations. It is important to maintain ventilation space 
above and below the unit. 

2-7. RACK MOUNTING. A full range of accessories are available 
from Broadcast Electronics for rack mounting model 3100, 3200, and 3300 
units. The model 3400 is packaged for rack mounting and needs only to 
be placed into a 19 inch (48.26 cm) rack and secured with the hardware 
provided with the unit. 

2-8. Allowing for a minimum of 1.75 inches (4.45 cm) of ventila-
tion space above and below the cartridge machine, mount the rack adapter 
shelf in the rack opening from the front. Secure the shelf with No. 10 
screws inserted from the front through the trim spacers and the rack 
shelf into the rack rail. 

2-9. Remove the four rubber feet and the top and bottom covers 
from the cartridge machine. Place the unit onto the shelf from the 
front. Lock the cartridge machine into place from the rear of the unit. 
Insert the captive fastener into the opening beneath the REMOTE connec­
tor (refer to Figure 2-1), and tighten the captive screw. 

2-1 
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FIGURE 2-1. SERIES 3000 RECORD/PLAYBACK UNIT REAR PANEL 

2-10. Filler Panels . Filler panels are available in 1/3 and 1/2 

@ 

rack widths. Slide the panel into place and secure it in place from be­
low with the flat head screws provided. 

2-11. AUDIO OUTPUT CONNECTIONS. 

2-12. The Series 3000 cartridge machines are shipped wired for op-
eration at 600 Ohms balanced output. Connect the mono/left channel pro­
gram line to terminals 3 and 5 of J4 (refer to drawing 8906-3104 in 
Section VII). For stereo operation, connect the right channel program 
line to terminals 4 and 6 of J4. 

2-13. To ground the shields of the output cables at the cartridge 
machine, connect the external shields to pins 1 and 2 of J4. If the 
output shields are to be grounded at the console , do not make any con­
nection to pins 1 and 2. A special rear panel ground terminal is pro­
vided on the 3000. Connect this terminal to the station ground system 
with a heavy copper conductor . 

2-2 
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2-14. AUDIO INPUT CONNECTIONS. 

2-15. Audio is input to the record amplifier through J7 (refer to 
Figure 2-1). Signals ranging from -20 to +20 dBm (50mV to 7.7V) can be 
·applied to the balanced, 50 k Ohm bridging input. Mono or left channel 
audio is input through pins 3 (high) and 5 (low) of J7 (refer to drawing 
B906-3104 in Section VII). For stereo, use pins 4 (high) and 6 (low) 
for right channel input. 

2-16. OPTIONAL MICROPHONE INPUT. Record models are available with 
an optional microphone input, through a rear panel connector (refer to 
Figure 2-1). This input is designed for 150 Ohm balanced microphones 
with an input level of -70 to -24 dBm. A gain switch (two for stereo 
units) on the record amplifier and bias circuit board is used to switch 
from line level input (LO) to microphone level input (HI). 

2-17. REMOTE CONTROL INTERCONNECTIONS. 

2-18. Rear panel connector J5 allows connection of remote stop, 
start, and record controls along with the associated indicators (refer 
to drawing B906-3104 in Section VII). If the optional auxiliary cue 
tones (QI/150 Hz and QII/8 kHz) are installed, normally open relay con­
tacts are accessible through J5. These contacts close during tone play­
back. In record models, the optional cue tone generators may be re­
motely controlled. 

2-19. Terminals are also provided for supplying an external signal 
to the recorder cue track and for access to the cue track playback 
audio. When external cue recording is employed ; a switch wired to the 
external cue record control is also required (refer to paragraph 2-27). 

2-20. Five remote control panels in various configurations, are 
available from Broadcast Electronics (see Table 1-3). 

NOTE 

NOTE 

NOTE 

NOTE 

NOTE 

ALL REMOTE SWITCHING MAY BE DONE EITHER BY 
MECHANICAL SWITCH CONTACTS, OR AN NPN TRANS­
ISTOR SWITCH CAPABLE OF PULLING DOWN 5 mA 
AT LESS THAN A 0.6V DC DROP. EXTERNAL IN­
DICATORS SHOULD BE 27V DC LAMPS AT 40 mA 
MAXIMUM. 

ALL WIRING FOR THE FOLLOWING REMOTE CONTROL 
INTERCONNECTIONS IS DONE THROUGH REMOTE CON­
NECTOR J5. REFtR TO DRAWING B906-3104 AS 
REQUIRED. 

2-21. REMOTE START AND STOP SWITCHES. Connect two wires from a 
SPST normally open momentary contact push switch between pins 13 and 11 
for remote start. Connect a switch between pins 10 and 11 for remote 
stop. Start/play and stop/ready indicator lamps should be connected 
between pins 15 and 12 respectively, to pin 11. 

2-3 
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2-22. REMOTE FAST FORWARD. Connect two wires from a SPST, normally 
open, switch between pins 7 and 4. 

2-23. AUXILIARY CUE TONE INDICATORS. Connect two lamps from pins 5 
and 8 respectively, to pin 11 (+24V). Connect pins 6 and 9 to pin 14 
(ground). 

2-24. CUE OUT. The cue out signal is available from pins 1 and 
ground (pin 2) for logging data. Output is 0.5 volt into a 10 k Ohm 
load resistance. 

NOTE THE FOLLOWING REMOTE FUNCTIONS ARE AVAILABLE ON 
RECORD/PLAYBACK UNITS ONLY. 

2-25. RECORD SWITCH AND INDICATOR. Connect two wires from a SPST, 
N.O., switch between pins 16 and 17. Connect the record indicator be­
tween pins 18 to pin 17. 

2-26. REMOTE SEC CUE AND TER CUE RECORD PUSH SWITCHES. Connect two 
wires from a single-pole momentary push switch between pins 19 and 22, 
to pin 20. 

2-27. REMOTE CUE RECORD. The remote cueing feature allows the re-
cording of other than the standard cue tone for data logging or other 
external functions. To record an external cue tone, connect a SPST, 
N.O., switch from pin 21 to pin 20. Connect the signal to be recorded 
to pins 23 and 24. When the switch grounds the cue bias enable line the 
signal input will be recorded on the cue track. Nominal input level is 
0.5V rms into an input impedance of 10 k Ohms. 

2-28. AC POWER. 

2-29. The standard Series 3000 cartridge machine operates on 60 Hz 
ac power at either 105 to 125V ac or 210 to 230V ac through internal 
strapping of the power transformer primary. Units for 50 Hz operation 
for the same voltage ranges are optionally available. Operating voltage 
requirements are indicated on the rear panel identification plate of 
each machine. 

2-4 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

3-1. INTRODUCTION. 

SECTION III 
OPERATION 

3-2. This section provides operating procedures and identifies all 
controls and indicators associated with the operation of Series 3000 
cartridge machines. 

NOTE INFORMATION EXCLUSIVE TO THE OPERATION OF DELAY 
UNITS CAN BE FOUND IN THE DELAY SUPPLEMENT (IM 

NOTE No. 597-0300-001). 

3-3. CONTROLS AND INDICATORS . 

3-4. Refer to Figures 3-1 and 3-2 for the location of controls and 
indicators associated with the unit. The function of each control is 
described in Table 3-1. 

@ LEVEL 
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FIGURE 3-1. FRONT PANEL CONTROLS 

3-1 

ON 

7• 
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INDEX 

TABLE 3-1. CONTROLS AND INDICATORS 
(Sheet 1 of 2) 

NO. NOMENCLATURE FUNCTION 

1 ON/OFF Switch Controls the application of ac power to the 
unit. (Located on the rear panel of Model 
3400 units.) 

2 START Switch: Initiates tape motion for the play-
Switch/Indicator back and recording processes. 

3 

4 

5 

7 

8 

Indicator: Illuminates to indicate the tape 
is in motion. 

STOP Switch: Stops tape motion. Returns unit to 
Switch/Indicator the ready mode. 

RECORD 
Switch/Indicator 

SEC/150 Hz 
Switch/Indicator 

Indicator: Illuminates to indicate that the 
unit is in the ready mode; a cart­
ridge fully inserted and power ON. 

Switch: Puts unit into record mode. Switches 
VU meter(s) from playback output to 
record input. 

Indicator: Illuminates to indicate the unit 
is in the record mode. 

Switch: (Record Models only) Inserts a 150 Hz 
tone on the cue track of the tape 
during the record or playback mode 
of operation. 

Indicator: Illuminates to indicate the play­
back of a 150 Hz tone. 

TER/8 kHz Switch: (Record Models only) Inserts an 8 kHz 
Switch/Indicator tone on the cue track of the tape 

during the record or playback mode of 
operation. 

FAST FORWARD: 
NORMAL/ADVANCE 
Switch 

VU Meter 

NORMAL: Tape runs at normal speed (7.5 in/s). 

ADVANCE: Switches unit into fast forward from 
playback mode only. Tape advances at 
three times normal speed (22.5 in/s) 
until lkHz stop tone is detected or 
switch is released. Audio remains on. 

Provides level indication of the record signal 
(record mode) and playback audio (playback 
mode). 

3-3 
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INDEX 
NO. 

9 

10 

11 

12 

3-5. 

3-6. 

TABLE 3-1. CONTROLS AND INDICATORS 
(Sheet 2 of 2) 

NOMENCLATURE 

LEVEL Control 
(Potentiometer) 

lkHz ON/OFF REC 
Switch 

HI/LO REC GAIN 
Switch 

FF - MAN/AUTO 

NOTE: 
AUDTo!S MUTED 
DURING AUTOMATIC 
FAST FORWARD 
ADVANCE ONLY. 

OPERATION. 

PLAYBACK. 

FUNCTION 

Controls output level of left and right 
channel record amplifiers. 

Controls lkHz cue tone recording mechanism. 
OFF: Disables recording mechanism. Does not 

affect previously recorded tones. 
ON: Enables recording mechanism. Inserts 

lkHz cue on the cue track at the be­
ginning of the recording. 

Permits recording channel gain to be changed 
by 35 dB to accommodate both high and low 
level input sources. 

Offers choice between operator control of 
fast forward mechanism and automatic fast 
forwarding. 
MAN: Permits manual control of fast forward 

mechanism. Audio remains on for editing 
purposes. Use front panel switch to 
activate fast forward mechanism. 

AUTO: Automatically switch the unit into fast 
forward as a 150 Hz cue tone which has 
been recorded on the tape ends. Tape 
advances at 3 times normal speed (22.5 
in/s) to the next lkHz stop tone. 

3-7. Turn the machine on by operating the front panel ON/OFF 
switch to ON. Load a pre-recorded cartridge into the tape deck. The 
left side cartridge guide should fit snugly against the cartridge. 
When the cartridge is properly loaded, the STOP switch/indicator will 
illuminate to indicate the unit is in the ready mode. 

3-8. Momentarily depress the START switch/indicator. The START 
switch/indicator will illuminate, the STOP switch/indicator will go out, 
and tape motion will begin. The tape will continue to run until the 
STOP switch/indicator is depressed or a lkHz stop tone is sensed. 

3-4 
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3-9. When the cartridge stops, the START switch/indicator will go 
out and the STOP switch/indicator .will illuminate. When the cartridge 
is removed from the deck, the STOP switch/indicator will go out. 

3-10. If the unit is equipped with the QI or QII option, the 
appropriate indicator will illuminate whenever a secondary or tertiary 
cue tone is detected. The indicator will remain illuminated for the 
duration of the tone. 

NOTE THE FAST FORWARD MECHANISM WILL NOT OPERATE 
WHEN THE UNIT IS IN THE RECORD MODE. 

3-11. FAST FORWARD OPTION. If the unit is equipped with the fast 
forward/cue tone option, this function may be used at any time during 
playback operation. 

3-12. Manual Fast Forward. With the internal fast forward switch 
set to either AUTO or MAN, operate the front panel FWD switch to 
ADVANCE. Hold the switch in the ADVANCE position until the tape reaches 
the desired point. Audio remains on during manual fast forward. A lkHz 
tone on the cue track of the tape will stop the fast forward advance and 
return the unit to the ready mode (STOP switch/indicator illuminated). 

3-13. Automatic Fast Forward. Record a 150 Hz cue tone on the tape 
where fast forward should begin. Set the internal FF-MAN/AUTO switch to 
AUTO. As the 150 Hz tone is detected during playback the fast forward 
circuitry is activated. When the tone ends, the unit switches to fast 
forward advance with audio muted. Fast forward advance will continue 
until a stop tone is detected or the STOP switch is depressed. The unit 
can be returned to normal speed during fast forward without stopping the 
machine by momentarily operating the front panel FWD switch to ADVANCE. 

3-14. RECORDING. 

3-15. RECORDER SET-UP. Connect a source of audio to the RECORD 
LINE or MIC (optional) input of the unit. 

NOTE WHEN USING THE MIC INPUT DISCONNECT THE 
RECORD LINE INPUT. 

3-16. Lift the top cover of the unit and set the GAIN switch(es) to 
the appropriate position. The switch(es) should be set to LO for line 
input and HI for microphone input. Set the internal lkHz REC switch to 
either ON or OFF, as desired. Operate the power switch to ON. 

3-17. Select a bulk erased cartridge at least two seconds longer 
than the material to be recorded. Insert the cartridge into the tape 
deck. When the cartridge is properly inserted the STOP switch/indicator 
will illuminate. 

3-18. Run the tape in the playback mode for several seconds to 
align the tape in the guides and to locate the tape splice. Stop the 
machine just past the splice to avoid recording over the splice. 

3-5 
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NOTE 

NOTE 

THE CARTRIDGE MACHINE MUST BE IN THE READY 
MODE (STOP SWITCH/INDICATOR ILLUMINATED) IN 
ORDER TO PLACE THE UNIT IN THE RECORD MODE. 

3-19. SETTING THE RECORD LEVELS. To initiate the recording process 
depress the RECORD switch/indicator. This will put the unit in the re­
cord mode and illuminate the RECORD switch/indicator (the STOP switch/ 
indicator remains illuminated). 

3-20. Start the material to be recorded and set the recorder front 
panel LEVEL control(s) so that the audio peaks read 0 VU on the meters. 

3-21. Stop and recue the program source material . 

3-22. MAKING THE RECORDING. With the system in the record mode de-
press the START switch/indicator. Allow approximately a half second 
pause, then start the source material. If the internal lkHz REC switch 
is in the ON position a stop cue tone will automatically be recorded on 
the cue track as the START switch/indicator is depressed. As the START 
switch/indicator is depressed the START switch/indicator will illuminate 
and the STOP switch/indicator will go out. 

NOTE 

NOTE 

THE QUALITY OF THE RECORDING MAY BE MONITORED 
IF A PROVISION IS MADE TO FEED THE AUDIO OUT­
PUT OF THE .UNIT TO A SEPARATE MONITOR SYSTEM 
SUCH AS THE AUDITION CHANNEL OF A CONSOLE. 

3-23. At the end of the recording, the tape will automatically stop 
if the lkHz stop tone was recorded at the beginning of the recording. 
This also means that the cartridge is re-cued and ready to play again. 

3-24. The recording may also be manually stopped at any time by 
depressing the cartridge machine STOP switch/indicator. 

3-25. The system is automatically taken out of the record mode (the 
RECORD switch/indicator will go out) and returned to the ready mode 
(STOP switch/indicator illuminated) when the deck is stopped. 

3-26. CUE OPTION. If the unit is equipped with the secondary and 
tertiary cue option, these tones may be recorded at any time during 
playback or recording. 

NOTE DO NOT APPLY SECONDARY OR TERTIARY CUE TONES 
DURING THE FIRST 2.5 SECONDS OF THE MESSAGE. 

3-27. To record a secondary or tertiary cue tone during recording 
or playback, depress the appropriate switch/indicator (SEC or TER) for 
the length of time a tone is desired. To ensure reliability, tone 
duration should not be less than one second. 
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4-1. INTRODUCTION. 

SECTION IV 
THEORY OF OPERATION 

4-2. This section contains the theory of operation for the Broadcast Electronics Series 3000 Cartridge Machine. For purposes of explanation the equipment is divided into functional circuits . 

4-3. FUNCTIONAL DESCRIPTION. 

4-4 . Refer to the schematics in Section VII and Figure 4-1, the Functional Block Diagram, for the following discussions of system com­ponents. 

4-5. PLAYBACK LOGIC CIRCUIT BOARD. 

4-6. GENERAL. The playback logic circuit board contains the play-back amplifiers for the program track(s), the output audio muting, the cue track amplifier, the 1 kHz stop cue sensor, and the stop/start 
logic. When the optional Q-Trips are installed, the QI/150 Hz and QII/8 kHz sensors are incorporated on this circuit board. Additionally, the 3 kHz stop cue sensor is mounted on this circuit board in units equipped for fast forward operation. 

4-7. In all, there are six possible configurations of the playback logic circuit board . The exact configuration used in a particular machine is indicated in Table 5-1. This varies depending on the options the unit is equipped with as well as whether the unit is monophonic or 
stereophonic. The schematic diagram in Section VII shows the most com­plex arrangement required for a stereophonic unit with all available 
options. 

4-8. PROGRAM CIRCUITRY. As the left and right program channels 
are identical, only the left channel will be described. 

4-9. The audio from the playback head is applied through coupling capacitor Cll to the input of preamplifier IC-lA. IC-lA provides gain and equalization as determined by Rl, R2, RlO, R34, and Cl. The var­iable high and low frequency potentiometers allow equalization levels to be adjusted to match NAB, IEC, or CCIR standards. DC voltage is sup­plied to ICl through the decoupling network consisting of R26 and C13. Biasing is provided through the use of voltage dividers. 
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4-10. The output of the preamplifier is coupled through C26 to FET 
program muting switch QS. This N-channel device is controlled by logic 
so that a ground on either CR? or CR8 will mute the audio signal. The 
audio is muted whenever the machine is stopped, or when units equipped 
with the fast forward option operate in the automatic fast forward mode. 
Twelve volt operating bias for Q5 is developed across a voltage divider 
from the +24 volt supply. 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 level control RS 
through C27. The audio signal is also available through pin 14 to the 
front panel VU meter(s) in record/playback models. 

4-12. The signal from R5 is coupled through C30 to output booster 
IC-3. IC-3 and complementary-symmetry drivers Q3 and Q4 provide 28 dB 
of gain to drive the output to a maximum +18 dBm. The ratio of R41 and 
R42 fixes the gain of this stage. Bias for Q3 and Q4 is provided by 
CR4, CR5, and CR6. Bias for IC-3 is developed across voltage dividers 
from the +24 volt de supply. 

4-13. The fully amplified signal is coupled through C22 and 
to the primary of the output transformer and the headphone jack. 
transformer adds 6 dB of gain to the output signal which then is 
to the output connector. 

applied 
The 

applied 

4-14. CUE TRACK AUDIO AND 1 KHZ STOP SENSOR. The cue track of the 
playback head is coupled through C15 to the input of preamplifier IC-2A. 
R21, R22, R23, and C14 provide gain and equalization. Bias for IC-2A is 
supplied through R15 from voltage dividers R17 and R16. 

4-15. The output of the preamplifier is direct coupled to inverting 
amplifier IC-2B. IC-2B provides 27 dB of gain as determined by R27 and 
R28. The amplified signal is coupled through C20 to the cue output (on 
JS, the rear panel REMOTE connector) through pin 19 and to lkHz sensor 
level control RS. 

4-16. The signal is coupled through C43 to an active band-pass 
filter comprising IC-4A, R84, R85, R86, C44, C4S, and C46. The lkHz 
output of the filter is ac coupled to half-wave rectifier consisting of 
CR21 and CR22. C58 and R97 provide filtering. FET QlO conducts the 
signal to ground, muting the sensor. In the stop mode, the gate of QlO 
grounds to the stop/start control flip-flop through CRlS and RlOO, turn­
ing QlO on and muting the sensor. When the ground is removed as the 
logic changes to the run mode, CS5 remains charged (the sensor is muted) 
for approximately three seconds, preventing a stop tone from halting the 
just started unit. As CSS discharges QlO turns off and will pass any 
lkHz signals. QlO can also ground through R9S and CR17 to the fast 
forward cue shift/mute bus. Removing this ground activates the sensor 
immediately. 
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4-17. If not grounded by QlO, the de signal from R75 is applied to 
comparator IC-60. A reference voltage is also applied to IC-60 through 
R72 from R57 and R99. When the de signal from R75 exceeds the reference 
voltage, the output of IC-60 goes HIGH delivering a positive pulse 
through C39 to the stop control. 

4-18. 3 KHZ STOP SENSOR (OPTIONAL). In units equipped for opera-
tion at both the normal and fast forward (3X normal) speeds, 3 kHz 
sensor circuitry is also installed. The cue audio from lkHz level 
control R8 is applied to FET Q7. Q7 is only active when the fast for­
ward cue shift/mute bus is grounded. 

4-19. When a unit is put into the fast forward mode , Q7 gradually 
turns on as C34 discharges through R55 . When the ground is removed, Q7 
immediately shuts off disabling the 3 kHz sensor. 

4-20. Following Q7, the audio signal is applied across LC network 
Ll, C41 and routed through C42 to IC-48 for amplification. The output 
is rectified, filtered, and then applied to comparator IC-68. When a 3 
kHz tone is present at the filter, the output of IC-68 goes HIGH, de­
livering a positive pulse through CR13 and C39 to the stop control. 

4-21. 150 HZ AND 8 KHZ SENSORS (OPTIONAL). In units equipped with 
the optional QI/150 Hz and QII/8 kHz auxiliary cue tones, cue circuitry 
is installed for each tone. These cue sensors are similar in operation 
to the lkHz sensor. 

4-22. Audio from the cue channel is fed through 150 Hz level con-
trol R7 to 150 Hz band-pass filter IC-58. This filter assures only the 
150 Hz tone will be processed. The signal is then rectified and applied 
to comparator IC-6A. When a 150 Hz tone is present, the output of IC-6A 
goes HIGH, delivering a pulse which drives a relay located on the power 
supply circuit board. 

4-23. Audio from the cue channel is fed through 8 kHz level control 
R9 to 8 kHz band-pass filter IC-5A. This filter assures 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 present, the output of IC-6C 
goes HIGH, delivering a pulse which drives a relay located on the power 
supply circuit board. 

4-24. To prevent chatter of the relays on the power supply circuit 
board when ac power is applied to the unit, C36 keeps the reference 
voltage for the comparator higher than normal until the circuit sta­
bilizes. At turn off, C61 and CR24 hold the reference voltage as the 
power supply shuts down . Muting for these circuits is accomplished by 
grounding the input to the comparator through the fast forward cue 
shift/mute bus. 

4-7 
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4-25. STOP/START LOGIC. Stopping and starting are controlled by 
the flip-flop composed of Q8 and Q9. The circuit is a bistable multi­
vibrator. When Q8 is off, the collector draws no current and is at a 
18V de level. This voltage is conducted through R52 to the base of Q9 
to hold 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 hold 
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 coupling resistors R61 and R62. To prevent 
false triggering, 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 voltages 
from Q8 and Q9 are available on the board pins Mand 9 for use in the 
logic on 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 de supply for the electronics, the +30 volt de supply and control­
ling circuitry for the solenoid, and the logic driver circuits. In 
units equipped with the Q-trips, the QI and QII relays are mounted on 
this circuit board. In units equipped with the fast forward provision, 
the motor control circuitry is also incorporated on this circuit board. 
The power supply circuit board is manufactured in three versions. The 
schematic diagram in Section VII shows the most complex version with all 
options. 

4-28. VOLTAGE SUPPLIES. AC power is applied to the cartridge 
machine through fuse Fl and ON/OFF switch S3. The fuse provides over­
load protection and the switch provides control of the primary ac power. 
The ac voltage is applied to the primary of transformer Tl. Separate 
secondary windings on the power transformer provide 30 volts de through 
Jl to bridge rectifiers CRl and CR2. The low current for the amplifiers 
is supplied by CRl: 

4-29. Diode CR17 provides reverse voltage protection for the reg­
ulator located on the rear panel of the unit. This regulator provides 
a +24 volt de supply, which is controlled to within ±24 mV with internal 
current limiting and thermal overload protection. Voltage for the logic 
and the solenoid are supplied directly from the output of CR2. C5 pro­
vides filtering for this high current source. 

4-30 SOLENOID CONTROL. In the stop mode, Q5 is biased off. The 
resulting potential at the collector allows CR20 to conduct which sup­
plies drive current to ICl which operates as a constant current source. 
The output of ICl forces Ql off and deenergizes the solenoid. Q7 and Q3 
are biased on in stop and C9 will charge to approximately 2.8 volts 
which is applied to pin 5 of ICl. 

4-8 
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4-31. When run is initiated, Q5 is biased on, which prevents cur-
rent flow through CR20. The absence of drive current to ICl enables Ql 
and energizes the solenoid. The resulting solenoid current develops a 
voltage across Rl. This voltage is applied to pin 4 of ICl to main ­
tain the potential on pin 4 and pin 5 at the same level. If there is a 
potential difference between these two pins of ICl, more drive will be 
applied to Ql which increases solenoid current, and thereby increases 
the voltage applied to pin 4. This feedback action prov ides a high 
level of drive current to Ql to assure positive solenoid pull-in as the 
run mode is initiated. 

4-32. Q7 and Q3 will be turned off when run is initiated and C9 
will begin to discharge to the lower adjusted voltage established across 
the voltage divider consisting of Rl5, Rl8, and R20 . As less drive cur­
rent is required to compensate for the reduced voltage differential be­
tween pins 4 ind 5, the feedback loop will reduce solenoid current after 
pull-in to a minimum holding current. 

4-33. FAST FORWARD AND Q-TRIP RELAYS. When a unit is equipped for 
fast forward operation, relay Kl is installed to control power applica­
tion to the normal and high-speed motor windings (refer to drawing 
8959-0009 in Section VII). The ac voltage for the drive motor is sup­
plied from the primary of the power transformer through Jl and J2 . 
Capacitors Cl thro~gh C4 provide transient suppression during switching. 

4-34 . The high-speed motor winding is connected to the ac voltage 
only when Kl is energized. A +30 volt de control voltage for the relay 
is supplied through Q2. Q2 is enabled when the unit is in the playback 
mode. In record models pin Pis connected to the record logic so that 
the ground for fast forward is supplied in the playback mode only . To 
complete the energization of Kl, grounding must occur through CR? and 
Q5. This ground will be provided when the unit is switched into manual 
or automatic fast forward operation. 

4-35. Manual Fast Forward. When S4, the front panel FWD switch, is 
operated to the ADVANCE position R6 is connected to CR? supplying the 
ground required to energize Kl and place the unit into the fast forward 
mode of operation. The unit will remain in fast forward unti l the front 
panel STOP switch is depressed, a stop tone is detected, or the front 
panel switch is released. 

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

4-37 . Release of S4 or a low on Q5 breaks the grounding path to Kl. 
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 halts tape 
motion by placing a low on Q5, the unit will operate at the normal tape 
speed when re-started. 

4-9 
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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 goes HIGH enabling Q4. A ground is 
provided for the QI indicator lamp and relay K2. K2 energizes, closing 
the normally open contacts which are available through the rear panel 
REMOTE connector. When the 150 Hz tone ends, the QI control signal re­
turns to a low state and Q4 shuts off. If Sl is in the automatic posi­
tion as ClO charges, a positive pulse will be applied through CR3 and Sl 
to the gate of Ql. Kl will then ground through Ql, as will the fast 
forward cue shift/mute and the automatic fast forward audio mute busses. 
As this happens, the unit switches to the fast forward mode of opera­
tion with audio muted. 

4-39. A stop tone detected by the 3 kHz sensor will stop the unit. 
Q5 shuts off and Ql can no longer conduct current. With Ql and Q5 off, 
Kl returns to the relaxed state and the fast forward cue shift/mute and 
audio mute busses are deactivated. 

4-40. QII Relay. K3, the 8 kHz cue tone relay, operates in the 
same manner as K2. When the 8 kHz tone is present, the QII control 
signal at terminal A goes HIGH enabling Q6. The necessary ground is 
provided for the QII indicator lamp and K3. As K3 energizes, the nor­
mally open contacts available through the rear panel REMOTE connector 
close. When the tone ends, the relay returns to a deenergized condi­
tion. 

4-41. RECORD AMPLIFIER BIAS CIRCUIT BOARD. 

4-42. GENERAL. The record amplifier bias circuit board is install-
ed only in record models. This circuit board contains the program 
channel record amplifiers, the record input transformers, the 100 kHz 
bias oscillator, and the cue track record control. Separate versions 
are manufactured for monophonic, stereophonic, and delay units. A 
schematic diagram, showing the most complex version of the circuit board 
is provided in Section VII. 

4-43. PROGRAM CHANNELS. As the left and right amplifier record 
driver channels are identical, only the left channel will be described. 

4-44. Two primary windings on input transformer Tl accommodate 
microphone and line inputs. The input impedance is determined primarily 
by RlO. The audio signal from Tl is applied to operational amplifier 
IC-lA, is amplified by IC-lA, and is then routed to front panel record 
LEVEL control Rl. The output of Rl is returned to the amplifier through 
terminal 14 to Cll and applied to the input of operational amplifier 
IC-2A. The signal from Rl is also routed from terminal 14 to the VU 
metering circuit on the record logic and tone generator circuit board. 
Switch Sl shunts feedback resistor Rl5 in the LO position, and increases 
the gain of the stage by 35 dB when set to HI. Voltage divider resis­
tors R18 and R19 establish bias for the first two stages (IC-lA and 
IC-2A) of the channel. 
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4-45. Operational amplifier IC-2A provides additional amplification 
and low frequency equalization boost for the audio signal as determined 
by R66, R25, C41, R24, and CB. The output of amplifier IC-2A drives the 
record high frequency equalization network which consists of R27, RS, 
R30, R31, and Cl5. RS may be adjusted to match record response to 
either NAB, IE~, or CCIR recording standards. 

4-46. The equalized signal is applied to the base of head-driving 
transistor Q2, which supplies the required current to drive the record 
head. The signal from Q2 is routed through FET switch Q4, which will 
apply audio to the record head only when the system is in the record 
mode. Q4 is controlled by a positive voltage applied through R47 and 
R49 which prevents Q4 from conducting, and by the program control logic 
appearing at terminal 16, the cathode side of CRS and CR6. When the 
system is placed in the record mode, a logic signal from the record 
logic and tone generator circuit board grounds terminal 16 permitting 
CR6 to conduct which grounds the gate terminal of FET Q4. This action 
enables Q4, routing the program audio to the record head through record 
bias trap Ll/C35. 

4-47. Recording bias is routed to the left channel from the sec­
ondary of recording bias transformer T3 (terminal 5), through R64 and 
R3. R3 permits the adjustment of recording bias level for minimum dis­
tortion, and for maximum signal-to-noise ratio and frequency response. 
Ll and C35 form a parallel resonant circuit which is tuned to the bias 
frequency, isolating the bias signal from the recording head driving 
circuitry and preventing possible intermodulation distortion of the pro­
gram audio. 

4-48. Q6 shunts the recording head input terminals to ground when 
the system is not in the recording mode, preventing the application of 
bias current when the system is not recording. This arrangement is re­
quired to prevent the application of the bias signal to the record head 
when recording QI or QII tones, as the bias oscillator must be operative 
when recording these tones. -

4-49. Q6 is turned off in the program record mode by the applica-
tion of a low-level logic signal to its base from the emitter of QB. 
QB, in turn, conducts in the record mode by the LOW state applied to its 
base from terminal 16 program control through CRS. RSO and R51 hold QB 
biased off and Q6 biased on during non-recording periods. 

4-50. CUE TONE RECORD CHANNEL. Cue tone input from the record 
logic and tone generator circuit board is through terminal 19, and tuned 
resonant circuit L3/C37 provides isolation of the bias signal from the 
cue channel audio driving circuits. QlO shunts the cue-record head in­
put to ground when not recording. QlO is controlled by Q9. Q9 conducts 
during the record mode by a logic-high signal on its base from the cue 
bias switch input, terminal 20. Q9 is held cut-off by a low level 
signal at this terminal when the cue channel is not in the record mode. 

4-11 
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4-51. BIAS OSCILLATOR. The push-pull oscillator consisting of Qll 
and Ql2 provides a 100 kHz low-distortion sine-wave for the required re­
cording bias currents in the left and right program recording head and 
for the cue-channel recording head. Positive feedback from the collec­
tor circuit of Qll is applied to 012 through C24. C25 provides positive 
feedback from the collector circuit of Ql2 to Qll. Operating frequency 
is determined by the inductance of T3 and the capacitance of C39. Low 
distortion is achieved by a small amount of negative feedback from (1) 
emitter resistors R54 and R57, and (2) capacitor C26. C23 minimizes 
start-up transients by providing a gradual turn-on of oscillation. 

4-52. The oscillator is keyed on in the record mode by a low-level 
logic signal applied to terminal 22 of the circuit board connector, the 
bias switch input. This signal causes Ql3 to conduct, connecting T3 
terminal 2 to the +24 volt supply at circuit board terminal 24. When 
the system is not in the play mode, the bias switch input is at a HIGH 
logic level, Ql3 is biased off, and the +24 volt potential will not be 
applied to the bias oscillator. The circuit does not oscillate. 

4-53. Logic on the record logic and tone generator circuit board is 
designed to turn the bias oscillator on when (1) the system is placed in 
the record mode, or (2) when the system is placed in the QI or QII re­
cord mode. 

4-54. VOLTAGE REGULATOR. A voltage regulator consisting of Ql, C7, 
C6, and R20 regulates the +24 volt potential from pin 9 for the cir­
cuitry on the record amplifier and bias circuit board. 

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

4-56. GENERAL. The record logic and tone generator circuit board 
is installed in record models only. It incorporates the record logic 
flip-flop, the VU meter amplifier, and the lkHz stop cue generator. In 
units equipped with the optional Q-trips, generators for the 150 Hz and 
8 kHz cue tones are also included. This circuit board is supplied in 
four versions. The exact configuration used in a particular machine is 
indicated in Table 5-1. The schematic diagram in Section VII shows most 
complex version of the circuit board. 

4-57. RECORD FLIP-FLOP AND RECORD LOGIC. A bistable multivibrator, 
consisting of transistors QB and Q9, activates all record functions and 
record indications of the system except the QI and QII record modes. 
This flip-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 
holds the base of Q8 at a potential lower than the base of Q9 when power 
is applied. 
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4-58. A high logic level pulse entering the circuit through record 
set terminal 12 switches the flip-flop to the record state by bringing 
Q8 into conduction. This action 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 low logic level and pre­
vents the flip-flop from entering 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 enter the record mode. Addition­
ally, Q9 is cut-off with its collector going positive, and Ql3 is 
brought 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 can­
cel terminal 8. Cancel logic is derived from circuitry on the power 
supply circuit board. However, record status will be cancelled under 
any of the following conditions: 

1) Cartridge not loaded 
2) Machine stopped manually 
3) Machine stopped by lkHz 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 CR15. If the unit is in the stop mode the pulse 
will be routed through CR14 to set the flip-flop to record (Q8 conduct­
ing). With Q9 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, lkHz (or 3 kHz) cue sensor, 
or the deck microswitch (if the cartridge is withdrawn) applies a pos­
itive pulse to R69, Q9 will conduct and QB will turn 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 comprises IC-2A and IC-2B which oscillate at lkHz as determined 
by Rll, R58, R59, C14, and Cl5. The generator oscillates when positive 
feedback is available through R48 and R49. The output of the generator 
is routed through R55, C18, level control R6, R46, and C12 to Q5. 
Emitter follower stage Q5 acts as a current source to drive the record 
head. The cue output is routed from terminal 7 to the record amplifier 
and bias circuit board. 

4-62. The lkHz generator automatically records a stop cue tone 
burst when the unit first starts in the record mode. This control is 
accomplished by IC-2C and IC-2D which form a monostable multivibrator. 
A 12 volt de reference is supplied to IC-2C and IC-2D through R64 and 
R66 from voltage divider R60, R61. The output of the multivibrator will 
go HIGH only when the input from R62 goes HIGH. 

4-13 
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4-63. A potential of +24 volts de is available on Sl. In the ON 
position +24 volts de is applied to R29. If the record logic is not set 
for the record mode, the voltage will be grounded through CR8 and Ql2. 
Also, if the tape is not running (stop mode), the voltage will be routed 
to ground through the lkHz interlock and CR9. If the unit is in the re­
cord mode and the tape is running, the voltage from R29 will be applied 
through CR? and CR18 to IC-2C. IC-2C will go HIGH and the voltage is 
routed through C28 and R63 sending IC-20 HIGH. When C28 fully charges, 
the de path to IC-20 is blocked and the output of IC-2D goes LOW and re­
mains LOW until IC-2C is unlatched and relatched. 

4-64. When multivibrator IC-2C/IC-2D goes HIGH, a voltage is sup-
plied through CR17 and CR23 to the cue bias switching circuit on the 
record amplifier and bias circuit board. CR20 is reverse-biased through 
CR16 allowing voltage to be applied to the gate of FET QlO through R67, 
enabling QlO. FET QlO turns on the !kHz generator by allowing positive 
feedback through R48 and R49. 

4-65. When the multivibrator goes LOW, the voltage applied to QlO 
is shunted to ground through CR20 and R68 which turns QlO off and shuts 
down the generator. Since the multivibrator has a time constant of 
approximately three-quarters of a second, a stop tone burst of that 
length is recorded on the cue track. 

4-66. AUXILIARY CUE TONE GENERATORS AND CONTROL. When optional 
Q-trips are installed, 150 Hz and 8 kHz generators similar in operation 
to the lkHz generator are employed. For ease in explanation, the 150 Hz 
generator and associated circuitry will be explained with 8 kHz genera­
tor information appearing in parentheses. 

4-67. The 150 Hz cue tone generator comprises IC-3A and IC-3B 
(IC-3C/IC-3D). The frequency is determined by the network RIO (Rl2), 
R50 (R92), R51 (R91), C22 (C24), and C23 (C25). Oscillation occurs when 
positive feedback is supplied by R73 (R93, R94). The output of the gen­
erator is supplied through level control R8 (R7) to cue head driver Q5. 
To permit recording from an external generator, the rear panel external 
cue input is connected through level control R9 to Q5. 

4-68. The cue tone generators are not automatically controlled by 
the machine but manually controlled by the front panel switches or 
through a separate level control connector. When the FET in the feed­
back circuit, Qll (Ql5), is held off the voltage on its gate is shunted 
through CR21 (CR22) and R82 (R83) to ground. When a positive voltage is 
supplied to the cue control through CR29 (CR28), CR21 (CR22) is back 
biased to allow the FET to turn on. When the control goes LOW, the FET 
is again biased off. 

4-69. When the cue control is HIGH, the voltage is also applied 
through CR26 (CR27) and CR24 to the cue bias switch to enable the bias 
switching (on the record amplifier and bias circuit board). To supply 
bias to record an external signal on the cue track, positive voltage 
must be supplied from the rear panel REMOTE connector through CR25 to 
the cue bias switch. 

4-14 
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4-70. Transistor Ql4 is installed to permit the recording of the 
150 Hz, 8 kHz, or external cue tones in the playback mode. A positive 
voltage on the 150 Hz, 8 kHz, or external cue controls is coupled 
through R5 and CR23 to the base of Ql4. Transistor Ql4 supplies a 
ground to terminal 6 starting the bias oscillator. The cue generators 
run and the cue track receives bias from the bias oscillator, so a cue 
tone is recorded. The program track remain undisturbed since program 
bias and audio are not enabled. 

4-71. VU METER AMPLIFIER. As the left and right VU meter amplifier 
circuits are identical, the left meter circuitry will be described with 
right meter (stereo models) information appearing in parentheses. 

4-72 The VU meter displays the output level of the unit when it is 
in the playback mode and the signal input level when the unit is in the 
record mode. The input signal is brought in from the record amplifier 
and bias circuit board through calibration control R2 (R4) to P-channel 
FET Q2 (Q4). The output signal is brought in from the playback logic 
circuit board through calibration control Rl (R3) to N-channel FET Ql 
(Q3). These FETs switch the input signal to the meter amplifier. 

4-73. In the playback mode, a bias voltage of +12 volts de is 
supplied to the FETs from the voltage divider R30 and R31, through Rl3 
(R22), Rl5 (R23), and Rl7 (R24). This keeps Ql (Q3) in conduction and 
Q2 (Q4) biased off. Only the playback signal reaches the meter amp­
lifier. When the record logic is in the record mode, a ground is 
applied to the gates of the FETs through CRl (CR6) to Q13. FET Ql (Q3) 
turns off and Q2 (Q4) turns on to connect the record signal and dis­
connect the playback signal. 

4-74. The output of the FET switching is direct coupled through Rl8 
(R26) to the amplifier IC- lA (IC-1B). Cl (C3) and C5 (C9) act as block­
ing capacitors for the de bias on the FETs . Bias for IC-lA (IC-1B) is 
supplied through Rl7 (R24). After amplification, the signal is rec­
tified 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 first 
applied to the unit, the meter circuit is damped to prevent full-scale 
deflection. 

4-15 /4-16 
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SECTION V 

MAINTENANCE 

5-1. INTRODUCTION. 

5-2. This section provides general maintenance information, 
mechanical and electrical adjustment procedures, and component re­
placement procedures for Series 3000 cartridge machines. 

5-3. FIRST LEVEL MAINTENANCE. 

5-4. First level maintenance consists of routing cleaning and pre-
ventative maintenance procedures which help maintain high performance 
from the unit. 

WARNING DISCONNECT POWER PRIOR TO SERVICING. 

5-5. Use a soft cloth moistened with a mild household cleaner to 
clean fingerprints and other marks from the machine chassis and other 
surfaces . Remove dust from the interior with a soft-bristled brush. 
Periodically check for loose hardware, improperly seated semi-conduc­
tors, and overheated components. 

WARNING 

WARNING 

WARNING 

WARNING 

5-6. HEADS. 

MOST SOLVENTS WHICH WILL REMOVE TAPE RESIDUE 
ARE VOLATILE AND TOXIC BY THEIR NATURE AND 
SHOULD BE USED ONLY IN SMALL AMOUNTS IN A 
WELL VENTILATED AREA, AWAY FROM FLAME, CIG­
ARETTES, OR HOT SOLDERING IRONS. 

OBSERVE MANUFACTURER'S CAUTIONARY INSTRUCTIONS. 

5-7. At least once a day heads, pressure roller tape path, guides, 
and capstan should be cleaned with a suitable cleaning solution to re­
move accumulated oxide. Demagnetize the heads and other ferrous mate­
rial in the tape path frequently, about once a week. Use an appro­
priate degausser, following the directions supplied with the unit. Use 
care not to scratch the heads during this operation. 

5-8. CARTRIDGE TAPES . 

5-9. As an inserted cartridge is part of the machine system, a de­
fective cartridge will have adverse affects on machine performance. Be­
fore placing a cartridge in service, check the cartridge for cleanli­
ness, mechanical defects, and tape wear. The Appendix provides addi­
tional information on tape and cartridge maintenance. 
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5-10. CIRCUIT BOARDS AND CONNECTORS. 

5-11. Routing cleaning of circuit boards and connectors is not nec-
essary; however, if visual inspection of the contacts are intermittent 
machine performance indicates that the contacts may be dirty, the con­
tacts should be cleaned with an aerosol contact cleaner. 

5-12. SECOND LEVEL MAINTENANCE. 

5-13. Second level maintenance consists of procedures required to 
restore the unit to proper operation after a fault has occurred. 

5-14. MECHANICAL ADJUSTMENTS. 

5-1~. Specific instructions are provided for the following mechan-
ical adjustments: 

A. PRESSURE ROLLER/CAPSTAN SHAFT ALIGNMENT 
B. SOLENOID PLUNGER TRAVEL 
C. SOLENOID SPEED 
D. HEAD ADJUSTMENTS 

1. Head Adjustment 
2. Zenith 
3. Height 

5-16. PRESSURE ROLLER/CAPSTAN SHAFT ALIGNMENT. Pressure roller 
alignment involves positioning the motor/capstan shaft and the pressure 
roller so that the pressure roller makes even contact with the capstan 
from top to bottom along the roller surface. This assures even pressure 
distribution between the pressure roller and the shaft as the tape is 
fed past the capstan. Improper alignment will direct or skew the tape 
in either an upward or downward direction, resulting in improper tape 
flow past the heads. 

5-17. Two procedures are provided for this alignment. The first 
procedure is the recommended procedure and requires the use of a pres­
sure roller alignment gauge (BE P/N 836-0005). The second procedure is 
an alternate method of alignment to be used when an alignment gauge is 
not available. 

A. Recommended Procedure: 

1. Manually raise the pressure roller above deck level 
by pushing in the solenoid plunger. 

2. Remove the E-ring from the top of the pressure 
roller. 

3. Remove and retain the pressure roller, the metal 
washer, and the nylon washer. 

5-2 
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4. Set the alignment gauge on the shaft. 

5. Loosen the motor mounting screws and adjust the motor 
until the capstan and the gauge are in contact from 
top to bottom. 

6. Tighten the motor mounting screws and re-check for 
proper alignment. Repeat the procedure, if nec­
essary, to obtain the proper alignment. 

7. Remove the alignment gauge and place the metal 
washer, the roller, the nylon washer, and the E-ring 
on the shaft, in that order. 

8. Adjust solenoid plunger travel before returning the 
unit to service. 

B. Alternate Procedure: 

1. Loosen the two motor mounting screws. 

2. Manually raise the pressure roller by pushing in the 
solenoid plunger. 

3. Check for parallelism as the pressure roller comes 
into contact with the capstan shaft (refer to Figure 
5-1). 

4. Adjust the motor until the pressure roller is par­
. allel to the capstan shaft and slightly indented by 

the shaft. 

5. Tighten the motor mounting screws and recheck for 
proper alignment. 

6. Adjust solenoid plunger travel before returning the 
unit to service. 

NOT PARALLEL GAP 

597-0300-6 
FIGURE 5-1. PRESSURE ROLLER PARALLELISM 
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5-18. SOLENOID PLUNGER TRAVEL. Solenoid plunger travel is deter-
mined by the plunger adjustment screw which links the plunger to the 
solenoid chain (refer to Figure 5-2). It is set to bring the pressure 
roller against the capstan just prior to the plunger reaching the limit 
of its travel. 

NOTE PERFORM PRESSURE ROLLER ALIGNMENT PRIOR TO 
THE ADJUSTMENT OF THE SOLENOID PLUNGER. 

5-19. Turn the machine on . With no cartridge in the machine, hold 
the ready microswitch open and depress the START switch. The solenoid 
will pull the pressure roller onto the capstan. 

5-20. Loosen the locknut at the end of the plunger. Turn the 
plunger clockwise in one-half turn increments while alternately depress­
ing the START switch until an audible noise, the plunger hitting bottom, 
is heard with the solenoid action . 

5-21. Turn the plunger counterclockwise for approximately one and 
one-half turns beyond the point where the noise disappears, and tighten 
the locknut tightly against the end of the plunger. 

5-22. SOLENOID SPEED ADJUSTMENT. The rate at which the solenoid 
plunger is pulled-in or released is controlled by the solenoid speed ad­
justment, a spring-loaded screw located on the rear end plate of the 
solenoid cylinder (refer to Figure 5-2). 

5-23. The rate of air passage through the pressure release valve is 
also determined by the setting of this screw, establishing the -level of 
noise generated by solenoid action. This adjustment is factory set for 
a moderate balance between solenoid operating rate and no i se level, and 
generally does not need readjustment . If desired, however, it may be 
reset to suit individual needs. 

5-24 . Disconnect ac power. Turn the speed adjustment screw about 
1/4 turn clockwise to increase solenoid action time. Turn the screw 1/4 
turn counterclockwise to reduce time. Noise increases with the speed of 
the solenoid. 

5-25. Apply power to the machine and test operate the solenoid with 
a cartridge in the machine. Readjust if necessary. After the final ad­
justment has been determined, check for proper pressure roller adjust­
ment (refer to paragraph 5-17). 

NOTE 

NOTE 

EQUIPMENT THAT FUNCTIONS BOTH AS A PLAYBACK 
AND RECORD UNIT REQUIRES ALIGNMENT OF THE 
PLAYBACK HEAD BEFORE THE RECORD HEAD. 

5-26. HEAD ADJUSTMENTS . Tape guide height, tracking height, and 
zenith adjustments are normally only required after a tape head has been 
replaced. 
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597-0300-7 

FIGURE 5-2 . SOLENOID ADJUSTMENT 

5-27. Required Equipment. The following equipment is required to 
perform mechanical head adjustments : 

A. Head and Tape Guide Adjustment Block (BE P/N 836-0009). 
B. Hex Wrenches: suppl i ed with machine. 
C. Cut-Away Test Cartridge (BE P/N 710-0132). 

5-28. Tape Guide Height. Refer to Figure 5-3A and check the tape 
guide height using the head and tape guide adjustment bl qck. The inside 
edge of each upper tape guide must just touch the T portion of the 
block. 
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A 
TAPE GUIDE ADJUSTMENT 
TAPE GUIDE SHOULD TOUCH 
11 T11 OF BLOCK. 

B 
HEAD HEIGHT ADJUSTMENT 
TOP HEAD POLE PIECE SHOULD 
BE SAME HEIGHT AS BLOCK. 

C 
ZENITH ADJUSTMENT 
HEAD FACE SHOULD 
BE AT RIGHT ANGLE 
TO DECK. 

FIGURE 5-3. HEAD AND TAPE GUIDE ADJUSTMENT 

5-6 
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5-29. If necessary, each tape guide can be moved independently as 
required for alignment by loosening the two tape guide mounting screws 
(refer to Figure 5-4). 

5-30. Tracking Height. Refer to Figure 5-3B and check the tape 
head height using the head and tape guide adjustment -block. The upper 
pole piece of the head must be even with the top surface of the gauge. 

5-31. Inspect the tracking height visually with a cut-away test 
cartridge. Operate the tape deck and observe the tape as it passes 
across the heads. The tape must just cover the top and bottom of the 
head pole pieces (refer to Figure 5-5). 

5-32. If adjustment is required, loosen the two lock screws for the 
head that is to be adjusted. Refer to Figure 5-4 for the location of 
these screws. Turn both the front and rear zenith/height adjustment 
screws as required. Both screws must be turned equal amounts to retain 
the zenith adjustment. 

5-33. Head Zenith. Refer to Figure 5-3C and check the head zenith 
(perpendicularity of the head) using the head and tape guide adjustment 
block or machinist's square. The front surface of the head must be per­
pendicular to the deck surface. 

5-34. If adjustment is required, loosen the two lock screws for the 
head that is to be adjusted and turn the front and/or rear zenith/height 
adjustment screws as required (refer to Figure 5-4). 

5-35. Readjust the head height and zenith until no further improve-
ment can be obtained. Secure the two lock screws for tQe head that was 
adjusted. 

5-36. Operate the deck and verify the adjustments using a cut-away 
test cartridge . The tape should just cover the top and bottom head pole 
pieces (refer to paragraph 5-31). 

5-37. For record models, perform adjustments on record head and 
then perform electrical adjustments (playback first). 

5-38. 

5-39. 

ELECTRICAL ADJUSTMENTS. 

Electrical adjustments include the following : 

A. PLAYBACK ADJUSTMENTS. 

1. Playback Head Azimuth 
2. Stereo Phase Response 
3. Playback Equalization 
4. Output Level 
5. VU Meter Calibration (record/playback units · only) 
6. Cue Sensitivity 

5-8 
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FIGURE 5-5. TAPE TRACKING HEIGHT 

B. RECORD ADJUSTMENTS. 

1. Bias Trap Tuning (program and cue) 
2. Program Bias Level 
3. Record Head Azimuth 
4. Stereo Phase Response 
5. Record Equalization 
6. VU Meter Calibration 
7. Cue Bias Level 
8. Cue Tone Generator Frequency 
9. Cue Tone Record Level 
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5-40. REQUIRED EQUIPMENT. The following equipment is required for 
electrical adjustment procedures: 

A. Hex Wrenches : supplied with the unit. 

B. Oscilloscope : any general purpose model. 

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

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

RECORD MODELS ONLY 

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

F. External VU Meter (or decibel calibrated voltmeter). 

G. Frequency Counter . 
H. Audio Analyzer. 

I. Bulk-Erased Cartridge . 

J. NAB Cue Tone/Logging Calibration Test Tape 
(BE P/N 808-0011). 

K. Circuit Board Extender Card (BE P/N 919-1806). 

5-41. PLAYBACK ADJUSTMENTS . The following are adjustments to be 
performed on playback heads and associated circuitry. Unless a head has 
been replaced, the azimuth adjustment is usually the only head adjust­
ment required. 

NOTE 

NOTE 

DEMAGNETIZE HEADS AND SURROUNDING FERROUS 
PARTS BEFORE AND AFTER MAKING AZIMUTH AND/ 
OR PHASING ADJUSTMENTS. 

5-42. Playback Head Azimuth. Connect an oscilloscope to the 
program outputs (refer to drawing B906-3104 in Section VII) : the left 
channel audio output to the vertical deflection channel of the oscillo­
scope and the right channel output to the horizontal deflection channel. 

5-43. Turn the unit on and play the reproduce/alignment test tape. 
Monitor the output on the oscilloscope. 

5-44. Adjust the azimuth adjustment screw (refer to Figure 5-4) of 
the playback head for maximum output at 15 kHz as indicated on the os­
cilloscope. Remove and reinsert the cartridge to verify the adjustment. 

5-45. Stereo Phase Response. For stereo machines, complete the 
azimuth adjustment as outlined above, and then trim the adjustment to 
equalize the phase or delay the responses of the left and right 
channels. 

5-10 
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NOTE 

NOTE 

NOTE 

NOTE 

NOTE 

CHECK THE RESPONSE DIFFERENCE OF THE OSCILLOSCOPE 
HORIZONTAL AND VERTICAL CHANNELS BY APPLYING THE 
SAME SIGNAL TO BOTH CHANNELS. NOTE THE RESULTANT 
LISSAJOUS FIGURE DISPLAYED ON THE SCOPE. MATCHED 
PHASE RESPONSE CHARACTERISTICS BETWEEN THE TWO 
CHANNELS WILL BE INDICATED BY AN APPROXIMATE 
STRAIGHT LINE ON THE SCOPE FACE, AT AN ANGLE OF 
45 DEGREES IF THE HORIZONTAL AND VERTICAL 
CHANNELS PRODUCE EQUAL DEFLECTION AMPLITUDES. 

5-46. With the outputs connected to the scope, play the reproduce/ 
alignment test tape. Since an azimuth adjustment at 15 kHz alone could 
produce a phase error of 360 degrees, a mid-frequency tone adjustment, 
in the 400 Hz range, is required to complete the procedure. 

5-47. Trim the azimuth adjustment screw for the best phase response 
(minimum phase angle and longest line) at both the 15 kHz and 400 Hz 
frequencies. Remove and reinsert the cartridge and perform the phasing 
test several times, readjusting, if necessary, for minimum phase re­
sponse. 

5-48. Playback Equalization. The playback equalization controls 
are located in the lower right hand corner of the circuit board card 
cage (refer to Figure 3-2 if necessary). Both Land R controls must be 
adjusted on stereo units. 

5-49. Connect an external VU meter to the program output channels 
on J4 (refer to drawing B906-3104 in Section VII). Turn the unit on and 
reproduce the frequency response series of tones from the test tape. 

5-50. Using the non-metallic screwdriver, adjust the PLAY EQ LF 
control(s) until the level of the 50 Hz tone is within -1 to~ dB of the 
-10 dB reference tone level. 

5-51. Adjust the PLAY EQ HF control(s) until the 12 kHz tone is the 
same level as the reference tone. 

5-52. Output Level. This adjustment should be made after the 
equalization adjustment. Two output level controls are available on 
stereo versions of the 3000: the LOUT and the ROUT. On monaural 
models, only the LOUT is used. These controls are accessible through 
the circuit board card cage cover (Figure 3-2). 

5-53. Connect an external VU meter to the program output channel(s) 
on J4. Turn the unit on and play the section of the test tape cor­
responding to the operating reference level. 

5-54. Using a non-metallic adjustment tool adjust ROUT and/or L 
OUT for the desired output level. Verify the azimuth adjustment. 
Tighten the adjustment locks and demagnetize the heads and surrounding 
parts before returning the unit to service. 
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5-55. VU Meter Calibration. This adjustment is performed on play-
back/record units only. The controls are accessible through the circuit 
board card cage cover (refer to Figure 3-2). 

5-56. Play the operating level tone from the reproduce/alignment 
test tape . Using a non-metallic adjustment tool, adjust the L PLAY and 
R PLAY (stereo units) METER CAL control(s) for 0 VU as indicated by the 
front panel meter(s). 

5-57. Cue Sensitivity. The cue tone sensors (CUE SENS 8 KHZ, lKHZ, 
and 150 HZ) are adjusted to operate at a level of 6 dB below the NAB 
standard level. This allows for variations in tone level due to tape 
wear. 

5-58. Cue sensitivity may be adjusted with the use of a NAB cue/ 
logging test tape (BE P/N 808-0011). 

5-59. RECORD ADJUSTMENTS. Perform these adjustments after playback 
adjustments are compl ete . 

WARNING 

5-60. 
lift the 
move the 
and plug 

DO NOT REMOVE OR REPLACE CIRCUIT BOARDS WITH­
OUT FIRST DISCONNECTING PRIMARY POWER . 

Program Bias Trap Tuning. Disconnect ac power from the unit, 
top cover, and remove the circuit board card cage cover. Re­
record amplifier bias circuit board, insert the extender card, 
the circuit board into the extender card. 

5-61. Connect an oscilloscope to test point L (refer to drawing 
C914-1512 as required), reconnect power, and place the unit in the re­
cord mode. With a non-metallic adjustment tool, adjust Ll for a minimum 
indication of 100 Hz as observed on the oscilloscope. In stereo units, 
reconnect the oscilloscope to test point Rand adjust L2 in a similar 
manner. 

5-62. Cue Bias Trap Tuning. Refer to drawing C914-1512 as needed. 
Connect the oscilloscope to test point Q on the record amplifier bias 
circuit board, activate the cue bias switch by shorting pins 20 and 21 
of the rear panel REMOTE connector J5, and adjust L3 for a minimum 100 
kHz signal as indicated on the oscilloscope. Disconnect ac power and 
remove the extender card before continuing. Reconnect ac power. 

5-63. Program Bias Level. Adjust the audio signal generator for 
-20 dBm and record a lkHz tone on a bulk erased cartridge. Use the 
front panel record LEVEL controls to adjust the audio output while re­
cording for -10 dBm as indicated on an external VU meter. Observe the 
waveform on the oscilloscope and adjust the left (L) and right (R) BIAS 
LEVEL controls (refer to Figure 3-2) for peak output with no distortion 
of the lkHz waveform on the respective right and left channels. 

5-12 
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5-64. Record Head Azimuth. Adjust the audio signal generator for 
-20 dBm and record a 15 kHz tone on a bulk erased cartridge. While re­
cording the 15 kHz tone, adjust the record head azimuth screw (refer to 
Figure 5-4) for peak output as measured on an external VU meter. 

NOTE 

NOTE 

NOTE 

NOTE 

ADJUST THE OSCILLOSCOPE USED IN THE FOLLOWING 
STEP FOR EQUAL HORIZONTAL AND VERTICAL SEN­
SITIVITY. CONNECT THE SAME SIGNAL SOURCE TO 
BOTH THE HORIZONTAL AND VERTICAL INPUTS BEFORE 
PROCEEDING TO ASSURE A ZERO DEGREE PHASE SHIFT 
IS PRODUCED BY THE OSCILLOSCOPE (REFER TO 
FIGURE 5-6). 

5-65. Stereo Phase Response. Connect the left output to the ver-
tical channel of the oscilloscope and the right channel to the horizon­
tal channel as illustrated in Figure 5-6. With the audio analyzer in 
the unbalanced mode, observe the Lissajous pattern produced on the os­
cilloscope while recording a 15 kHz tone. Trim the azimuth adjustment 
screw for a zero degree phase angle. Perform the phasing test several 
times, readjusting for minimum phase difference if necessary. 

5-66. 
justed 
ridge. 
output 

Record Equalization. With the audio signal generator ad­
for -20 dBm output, record a 700 Hz tone on a bulk erased cart­

Use the front panel record LEVEL controls to adjust the audio 
for -10 dBm on the external VU meter. 

5-67. Change the signal generator frequency to 12 kHz and adjust 
the right and left equalization controls, L REC EQ/R REC fQ (refer to 
Figure 3-2), to obtain -10 dBm output. Repeat the entire procedure un­
til the two frequencies are equalized. 

5-68. VU Meter Calibration. Adjust the audio signal generator for 
-20 dBm and record a 700 Hz tone on a bulk erased cartridge. Adjust the 
front panel record LEVEL controls for an indication of 0 VU on an ex­
ternal VU meter. Adjust L REC/R REC METER CAL, the VU meter calibration 
record controls (refer to Figure 3-2), for an indication of 0 VU on the 
front panel meters. 

5-69. Cue Bias Level. Disconnect ac power from the unit. Remove 
the circuit board card cage cover. Carefully remove the record logic 
and tone generator circuit board, insert the extender card, and plug the 
circuit board into the extender card. Reconnect ac power. 

5-13 
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FIGURE 5-6. LISSAJOUS PATTERNS FOR STEREO PHASE ADJUSTMENTS 

5-70. Place a temporary jumper from the cathode of diode CR16 to 
the cathode of diode CR17 (refer to drawing 0914-1533 as required) to 
activate the lkHz oscillator. Activate the cue bias switch by connect­
ing pin 20 to pin 21 of rear panel REMOTE connector J5. While monitor­
ing the cue channel output on an oscilloscope, record the lkHz tone on a 
bulk erased cartridge and adjust the Q BIAS LEVEL control (refer to 
Figure 3-2) for peak output with minimum distortion of the lkHz wave­
form. Disconnect ac power and remove the jumpers and the extender card 
when the adjustment is complete. 

5-71. Cue Tone Generator Frequency. Disconnect ac power. Remove 
the circuit board card cage cover and carefully remove the record logic 
and tone generator circuit board. Insert the extender card and plug the 
circuit board into the extender card. Reconnect ac power. Refer to 
assembly drawing 0914-1533 for the following adjustments. 

5-14 
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A. lKHZ ADJUSTMENT. 

1. Place a temporary jumper from the cathode of diode 
CR16 to the cathode of CR17 to activate the lkHz 
oscillator. 

2. Activate the cue bias switch by shorting pins 20 
and 21 on J5, the rear panel REMOTE connector. 

3. Insert a bulk erased cartridge and put the unit in­
to the play mode. 

4. While monitoring the cue channel output on a fre­
quency counter, adjust the lkHz frequency control, 
Rll, for an indication of lkHz ±50 Hz. 

5. Disconnect the jumper from diodes CR16 and CR17 and 
deactivate the cue bias switch. 

B. 150 HZ ADJUSTMENT. 
1. Insert a bulk erased cartridge and put the unit 

into the play mode. 

2. Depress and hold the front panel SEC/150 Hz switch/ 
indicator. 

3. While monitoring the cue channel output on a fre­
quency counter, adjust the 150 Hz frequency 
control, RIO, for an indication of 150 Hz ±8 Hz. 

C. 8 KHZ ADJUSTMENT. 
1. Insert a bulk erased cartridge and put the unit 

into the play mode. 

2. Depress and hold the TER/8 kHz switch/indicator. 

3. While monitoring the cue channel output on the fre­
quency counter, adjust the 8 kHz frequency control, 
R12, for an indication of 8 kHz ±400 Hz. 

5-72. Disconnect ac power, remove the extender card, and reconnect 
ac power after the record logic and tone generator circuit board is back 
in the unit. 

5-73. Cue Tone Record Level. Prior to making the following adjust­
ments, use the NAB cue tone test tape and monitor the cue output channel 
on the oscilloscope to establish peak-to-peak reference levels for lkHz, 
150 Hz, and 8 kHz cue tone frequencies. Record these levels. 

5-15 
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NOTE THE FOLLOWING ADJUSTMENT CONTROLS ARE ACCESSIBLE 
THROUGH THE CIRCUIT BOARD CARD CAGE COVER (REFER 

NOTE TO FIGURE 3-2). 

A. lKHZ ADJUSTMENT . 
1. Activate the lkHz generator by placing the unit in 

the record mode . 

2. While monitoring the cue channel output on the os­
cilloscope, adjust the lkHz CUE RECORD LEVEL 
control to correspond to the peak-to-peak reference 
level recorded previously (paragraph 5-73) . 

3. Repeat this step until the correct level is ob­
tained . 

B. 150 HZ ADJUSTMENT . 
1. Place the unit in the play mode. 

2. Depress and hold the SEC/150 Hz switch/indicator. 

3. While monitoring the cue channel output on the os­
cilloscope, adjust the 150 Hz CUE RECORD LEVEL 
control to correspond to the peak-to-peak reference 
level recorded previously (paragraph 5-73). 

C. 8 KHZ ADJUSTMENT . 
1. Place the unit in the record mode . 

2. Depress and hold the TER/8 kHz switch/indicator. 

3. While monitoring the cue channel output on the os­
cilloscope, adjust the 8 kHz CUE RECORD LEVEL 
control to correspond to the peak-to-peak reference 
level recorded previously (paragraph 5-73). 

5-74. Disconnect all test equipment before returning the unit to 
service. 

5-75. MECHANICAL PARTS REPLACEMENT . 

5-76. Specific instructions are provided for the following: 
A. HEAD REPLACEMENT 
B. PRESSURE ROLLER REPLACEMENT 
C. MOTOR REPLACEMENT 

5-16 
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WARNING 

WARNING 

WARNING 

DISCONNECT POWER PRIOR TO ANY SERVICING. 

BE CERTAIN THAT THE LARGE ELECTROLYTIC CAPACITORS 
ON THE POWER SUPPLY BOARD AND THE MOTOR CAPAC­
ITORS ON THE CHASSIS ARE FULLY DISCHARGED BEFORE 
ATTEMPTING MAINTENANCE INSIDE THE UNIT . 

5-77. HEAD REPLACEMENT. Disconnect ac power and remove the unit's 
top cover. Remove the beryllium copper cartridge hold-down clamp from 
the top of the head bracket and the tape guides surrounding the head. 

5-78. Loosen the two head mounting clamp screws (refer to Figure 
5-4) and withdraw the head from the clamp. Remove the head cables and 
check the position and color of the cables against the head wiring di ­
agram (Figure 5-7). 

5-79. Reconnect the leads to the replacement head. Seat the new 
head in the mounting clamp, positioning it so that the head penetration 
is s~t by the machined step in the head mounting block. 

5-80. Hold the head laterally centered and firmly against the clamp 
backstop and tighten the screws with moderate pressure. Replace the 
tape guides . 

5-81. Complete the head adjustments as described in paragraph 5-26 
and the appropriate azimuth and phasing adjustments as described in 
paragraph 5-39. Degauss the heads before returning the unit to service. 

5-82. PRESSURE ROLLER REPLACEMENT . Disconnect ac power . Manually 
raise the pressure roller above deck level by pushing in the solenoid 
plunger. Use a small pair of needlenose pliers to remove the E-ring I from the top of the pressure roller. 

RED 

YELLOW 

REAR VIEW 
MONO HEAD 

ORANGE 

BLUE 

RED 

YELLOW 

BLACK 

FIGURE 5-7 . TAPE HEAD WIRING 
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5-83. Using care not to lose the metal and nylon washers which fit 
on the shaft, remove these elements and the roller from the shaft. 

5-84. If a pressure roller alignment gauge (BE P/N 836-0005) is 
available, perform the pressure roller alignment as described in pro­
cedure A of paragraph 5-17. Follow steps 4 - 8, replacing the old 
roller with the new roller in step 7. 

5-85. If a pressure roller alignment gauge is not available, place 
the metal washer, the new roller, and the nylon washer on the shaft. 
Then seat the E-ring on the shaft. When the E-ring is properly seated 
on the shaft, it will snap onto the shaft. Perform the pressure roller 
alignment as described in procedure B of paragraph 5-17.. 

5-86. MOTOR REPLACEMENT. Disconnect ac power. Remove the top and 
bottom covers and place the unit on its left side. 

CAUTION 

CAUTION 

CAUTION 

CARE MUST BE USED IN HANDLING AND STORING MOTORS 
TO AVOID DAMAGING THE BEARINGS. STORE SPARE 
MOTORS IN THE ORIGINAL PACKING MATERIAL AND 
HANDLE THE MOTOR BY THE CASE, NEVER BY THE SHAFT. 
PROTECT THE MOTOR FROM SHARP BLOWS AND ROUGH 
HANDLING. 

5-87. Unplug the motor connector (P2) from the power supply circuit 
board (refer to drawing 0914-1535-1), grasp the motor in one hand, and 
remove the motor mounting screws from the top of the deck. Carefully 
remove the motor. Remove the motor mounting bracket from the old motor 
and reinstall the bracket on the replacement motor. 

5-88. 
jar the 
slowly. 
board. 

Install the replacement motor being careful not to bump or 
motor or capstan. Tighten the motor screws alternately and 

Plug the motor connector (P2) into the power supply circuit 

5-89. Perform the pressure roller alignment as described in par-
agraph 5-17. When this adjustment is complete, reconnect ac power, turn 
the unit on, and check to make sure the motor shaft rotates in a coun­
terclockwise direction. Test operate the unit in the normal and fast 
forward (if so equipped) modes of operation. 

5-90. ELECTRICAL PARTS REPLACEMENT. 

5-91. The circuit boards used in Series 3000 cartridge machines 
are double-sided boards with plated through-holes. Because of the 
plated through-holes, solder fills the holes by capillary action. These 
conditions require that defective components be removed carefully to 
avoid damage to the board. 

5-18 
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5-92. On all circuit boards, the adhesion of the copper trace to 
the board fails at almost the same temperature as solder melts. A cir­
cuit board trace can be destroyed by excessive heat or lateral movement 
during soldering. Use of a small iron with steady pressure is required 
for circuit board repairs. 

5-93. To remove a component from a board such as the type used in 
the 53OOB, cut the leads from the body of the defective component while 
the device is still soldered to the board. 

5-94. Grip each component lead, one at a time, with long nose 
pliers. Turn the board over and touch the soldering iron to the lead at 
the solder connection. 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 lead may now be heated independently and pulled out of each 
hole. The holes may be cleared of solder by carefully re-heating with a 
low wattage iron and removing the residual solder with a soldering 
vacuum tool. 

5-95. Install the new component and apply solder from the bottom 
side of the board. If no damage has been done to the plated through­
holes, soldering of the top side is not required. 

WARNING 

WARNING 

WARNING 

WARNING 

MOST SOLVENTS WHICH WILL REMOVE ROSIN FLUX ARE 
VOLATILE AND TOXIC BY THEIR NATURE AND SHOULD 
BE USED ONLY IN SMALL AMOUNTS IN A WELL VEN­
TILATED AREA, AWAY FROM FLAME, CIGARETTES, OR 
HOT SOLDERING IRONS. 

OBSERVE THE MANUFACTURER'S CAUTIONARY 
INSTRUCTIONS. 

5-96. After soldering, remove residual flux with a cotton swab 
moistened with a suitable solvent. Rubbing alcohol is highly diluted 
and is not effective. Solvents are available from electronic supply 
houses which are useful. 

5-97. The board should be checked to ensure the flux has been re-
moved and not just smeared about. Rosin flux is not normally corrosive, 
but it will absorb enough moisture in time to become conductive and 
cause problems. 

5-98. INTEGRATED CIRCUITS. Extra care should be exercised with in­
tegrated circuits. All integrated circuits must be oriented so that its 
notch matches the notch on the socket for replacement. Do not attempt 
to remove an integrated circuit with your fingers. Use a circuit puller 
to lightly pry the circuit from its socket. 

5-19 
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SECTION V-1 

PARTS LIST 

6-1. INTRODUCTION. 

6-2. This section provides descriptions and part numbers of parts 
and assemblies required for maintenance of the Broadcast Electronics Series 
3000 Cartridge Machines. Each table entry in this section is indexed by 
the reference designators of the applicable schematic diagram. 

6-3. Table 6-1 indexes all tables listing assemblies and sub-assem­
blies having replaceable parts, the table number listing the parts, and the 
page number of the applicable table. 

NOTE 

NOTE 

NOTE 

NOTE 

NOTE 

TABLE NO. 

6-2 

BASIC PARTS THAT ARE COMMON TO ALL MODELS OR ALL 
VERSIONS OF A CIRCUIT BOARD ASSEMBLY ARE LISTED 
AT THE BEGINNING OF A PARTS TABLE. PARTS UNIQUE 
TO A PARTICULAR MODEL OR VERSION OF THAT CIRCUIT 
BOARD ASSEMBLY ARE LISTED UNDER A SPECIAL HEADING 
WHICH FOLLOWS THE LISTING OF BASIC PARTS IN THE 
SAME TABLE. 

TABLE 5-1 SHOWS WHICH VERSION OF A CIRCUIT BOARD 
IS FOUND IN A SPECIFIC MODEL OF THE 3000. 

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

DESCRIPTION PART NO. PAGE 

FINAL ASSEMBLY WITHOUT Q'S AND FAST 906-3100 6-3 
FORWARD 906-3101 

906-3200 
906-3201 
906-3202 
906-3203 
906-3204 
906-3300 
906-3301 
906-3302 
906-3303 
906-3304 
906-3400 
906-3401 
906-3402 
906-3403 
906-3404 

6-1 
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TABLE NO. 

6-3 

6-4 

6-5 

6-6 

6-7 

6-8 

6-9 

6-10 

6-11 

6-12 

6-13 

6-14 

Table 6-1. Replaceable Parts List Index 
(Sheet 2 of 2) 

DESCRIPTION PART NO. 
,· 

3000 SERIES CARTRIDGE MACHINE CUE 906-3000 
TONE OPTION 

3000 SERIES CARTRIDGE MACHINE FAST 906-3006 
FORWARD AND CUE TONE OPTION 

3.75 IN/S TAPE SPEED 906-3009 

DECK PARTS 906-0300 

60 Hz SINGLE SPEED MOTOR ASSEMBLY 954-0009 

50 Hz SINGLE SPEED MOTOR ASSEMBLY 954-0008X 

50 Hz DUAL SPEED MOTOR ASSEMBLY 954-0008 

60 Hz DUAL SPEED MOTOR ASSEMBLY 954-0003 

POWER SUPPLY CIRCUIT BOARD ASSEMBLY 914-1505 
914-1515 
914-1535-1 

PLAYBACK LOGIC CIRCUIT BOARD ASSEMBLY 914-1501 
914-1521 
914-1531 
914-1541 
914-1561 
914-1571 

RECORD AMPLIFIER BIAS CIRCUIT BOARD 914-1502 
ASSEMBLY 914-1512 

RECORD CONTROL AND TONE GENERATOR 914-1503 
CIRCUIT BOARD ASSEMBLY 914-1513 

914-1523 
914-1533 

6-2 

PAGE 

6-6 

6-7 

6-8 

6-9 

6-9 

6-9 

6-10 

6-10 

6-10 

6-12 

6-20 

6-23 
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Table 6-2. Final Assembly (W/0 Q's and FF) - 906-3100/-3101/-3200/-3201//3202/ 
-3203/-3300/-3301/-3302/-3303/-3400/-3401/-3402/-3403 (Sheet 1 of 4) 

REF. DES. 

Cl 
DSl,0S2 

Fl 
ICl 

Jl 
J4 
J5 
J6 
JlO 
P4 
P5 
Ql 

R3 
Sl 

S2 

S3 

Tl 

T2 

XFl 
XICl,XQl 

DESCRIPTION 

REFER TO FINAL ASSEMBLY DRAWINGS IN 
. SECTION VII FOR MECHANICAL PARTS 

ALL MODELS 

Capacitor, Electrolytic, 33 uF, 35V 
Lamp, No. 327, Incandescent, Subminiature, 28V, 

0.040 Ampere (for STOP and START switches) 
Fuse, AGC, 1 Ampere 
Integrated Circuit, MC7824, 24 Volt Positive 

Regulator, 1.5 Ampere Maximum, T0-3 Case 
Connector, 22-Pin Card Edge (for Circuit Boards) 
Connector, 6-Pin (PLAY LINE OUT) 
Connector, 24-Pin (REMOTE) 
Phone Jack (PHONES) 
Connector, 22-Pin Card Edge (for Circuit Boards) 
Plug, 6-Pin (PLAY LINE OUT) 
Plug, 24-Pin (REMOTE) 
Transistor, 2N3055, Silicon, NPN, 15 Ampere, 

T0-3 Case 
Resistor, 3.3 Ohm ±5%, 2W, W/W 
Switch, Illuminated, SPST, Normally Open, 

Momentary Contact, Push, 5-100 mA 
(START switch/indicator) 

Switch, Illuminated, SPST, Normally Open, 
Momentary Contact, Push, 5-100 mA 
(STOP switch/indicator) 

Switch, Miniature Toggle, SPOT, 5 Ampere@ 
120V ac or 2 Ampere@ 250V ac (ON/OFF switch) 

Transformer, Power 
Dual Primary: 108-115V ac, 50/60 Hz 
Secondary: 21V@ 1.3 Ampere 

23V@ 500 mA 
Transformer, Audio Output, 30 mW, +15 dBm, 

50 Hz to 15 kHz ±1 dB 
Dual Primary: 600/150 Ohm Split, de resis­

tance 70 Ohms with both windings 
connected in series 

Dual Secondary: 2000/500 Ohm Split, de resis­
tance, 280 Ohms with both windings 
connected in series 

Fuse Holder, AGC 
Transistor Socket, T0-3 
Switch Cap, Red (for STOP switch) 
Switch Cap, Green (for START switch) 
Foot, Rubber 
Transistor Cover 
Head Lead Assembly 
Head Lead Assembly 

6-3 

PART NO. QTY. 

024-3335 1 
321-0327 2 

330-0100 1 
227-7824 1 

417-2100 1 
418-0302 1 
418-0303 1 
417-0311 1 
417-2100 1 
418-0304 1 
418-0306 1 
219-3055 1 

122-3313 1 
343-0150 1 
343-0150 1 

343-0012 1 

347-7101 1 

376-7656 1 

370-0025 1 

415-2012 1 
417-0298 2 
343-0013 1 
343-0152 1 
403-2194 4 
407-3000 1 
906-3119-1 1 
906-3119-2 1 
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Table 6-2. Final Assembly (W/0 Q's and FF) - 906-3100/-3101/-3200/-3201/-3202/ 
-3203/-3300/-3301/-3302/-3303/-3400/-3401/-3402/-3403 (Sheet 2 of 4) 

REF. DES. DESCRIPTION PART NO. QTY. 

---- Cue Tone Option 906-3000 1 
---- Fast Forward and Cue Tone Option 906-3006 1 ---- Deck Parts 906-0300 1 
---- Motor Assembly, 60 Hz (Table 6-7) 954-0009 1 
---- Motor Assembly, 50 Hz (Table 6-8) 954-0008 1 
---- Power Supply Circuit Board Assembly 914-1505 1 

(Table 6-11) . 

ADDITIONAL PARTS FOR MODELS 
3100P, 3200P, 3300P and 3400P 

---- Head, Dummy 407-0001 1 
---- Head, Playback, 2-Channel, Model LMP 252-0017 1 

Inductance: 400 mH 
Impedance at !kHz: 2.55 k Ohms 
DC Resistance: 410 Ohms per channel 

---- Mono Playback Logic Circuit Board Assembly 914-1501 1 
(Table 6-12) 

ADDITIONAL PARTS FOR MODELS 
3100PS, 3200PS, 3300PS and 3400PS 

---- Head, Dummy 407-0001 1 
---- Head, Playback, 3-Channel, Model LSP 253-0014 1 

Inductance: 350 mH 
Impedance at lkHz: 2.2 k Ohms 
DC Resistance: 600 Ohms per channel 

T3 Transformer, Audio Output, 30 mW, +15 dBm, 370-0025 1 
50 Hz to 15 kHz ±1 dB 
Dual Primary: 600/150 Ohm Split, de resist-

ance, 70 Ohms with both windings connected 
in series 

Dual Secondary: 2000/500 Ohm Split, de 
resistance, 280 Ohms with both windings 
connected in series 

---- Stereo Playback Logic Circuit Board Assembly 
(Table 6-12) 

914-1541 1 

ADDITIONAL PARTS FOR MODELS 
3200RP, 3300RP and 3400RP 

0S3 Lamp, No. 327, Incandescent, Subminiature, 321-0327 1 
28V, 0.040 Ampere (for RECORD switch) 

J2,J3 Connector, 22-Pin Card Edge (for Record 417-2100 2 
Circuit Boards) 

J7 Connector, 6-Pin (RECORD LINE IN) 418-0301 1 

6-4 
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Table 6-2. Final Assembly (W/0 Q's and FF) - 906-3100/-3101/-3200/-3201/-3202/ 
-3203/-3300/-3301/-3302/-3303/-3400/-3401/-3402/-3403 (Sheet 3 of 4) 

REF. DES. DESCRIPTION PART NO. QTY. 

Ml Meter, VU, 1.5 inch (3.81 cm) de Microammeter 319-0081 1 
Type, 200 uA movement, 225 Ohm resistance 

P7 Plug, 6-Pin (RECORD LINE IN) 418-0305 1 
Rl Potentiometer, 10 k Ohm ±10%, l/2W 191-1053 1 

(Left Channel Record LEVEL control) 
S5 Switch, Illuminated, SPST, Normally Open, 343-0012 1 

Momentary Contact, Push, 5-100 mA 
(RECORD switch/indicator) 

---- Head, Playback, 2-Channel, Model LMP 252-0017 1 
Inductance: 400 mH 
Impedance at lkHz: 2.55 k Ohms 
DC Resistance: 410 Ohms per channel 

---- Head, Record, 2-Channel, Model LMR 252-0018 1 
Inductance: 50 mH 
Impedance at lkHz: 330 Ohms 

----
DC Resistance: 115 Ohms per channel 

Switch Cap, Red (RECORD) 343-0013 1 
---- Knob (for LEVEL Control) 484-0500 1 
---- Mono Playback Logic Circuit Board Assembly 914-1501 1 

(Table 6-12) 
---- Mono Record Amplifier Bias Circuit Board 914-1502 1 

Assembly (Table 6-13) 
---- Mono Record Control and Tone Generator 914-1503 1 

Circuit Board Assembly (Table 6-14) -

ADDITIONAL PARTS FOR MODELS 
3200RPS, 3300RPS and 3400RPS 

DS3 Lamp, No. 327, Incandescent, Subminiature, 321-0327 1 
28V, 0.040 Ampere (RECORD) 

J2,J3 Connector, 22-Pin Card Edge 417-2100 2 
(for Record Circuit Boards) 

J7 Connector, 6-Pin (RECORD LINE IN) 418-1301 1 I 
Ml,M2 Meter, VU, 1.5 inch (3.81 cm), de Microam- 319-0081 2 

meter Type, 200 uA movement, 225 Ohm 
resistance 

P7 Plug, 6-Pin (RECORD LINE IN) 418-0305 1 
Rl,R2 Potentiometer, 10 k Ohm ±10%, l/2W 191-1053 2 

(Left and Right Channel Record LEVEL 
Control) 

S5 Switch, Illuminated, SPST, Normally Open, 343-0012 1 
Momentary Contact, Push, 5-100 mA 
(RECORD switch/indicator) 

6-5 
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Table 6-2. Final Assembly (W/0 Q's and FF) - 906-3100/-3101/-3200/-3201/-3202/ 
-3203/-3300/-3301/-3302/-3303/-3400/-3401/-3402/-3403 (Sheet 4 of 4) 

REF. DES. DESCRIPTION PART NO. 

T3 Transformer, Audio Output, 30 mW, +15 dBm, 370-0025 
50 Hz to 15 kHz ±1 dB 
Dual Primary: 600/150 Ohm Split, de 

resistance, 70 Ohms both windings 
seriesed 

Dual Secondary: 2000/500 Ohm Split, de 
resistance, 280 Ohms both windings 
seriesed 

---- Knob (for LEVEL Controls) 484-0500 
---- Switch Cap, Red (for RECORD switch) 343-0013 
---- Stereo Playback Circuit Board Assembly 914-1541 

(Table 6-12) 
---- Stereo Record Amplifier Bias Circuit 914-1512 

Board Assembly (Table 6-13) 
---- Stereo Record Control and Tone Generator 914-1523 

Circuit Board Assembly (Table 6-14) 
---- Head, Playback, 3-Channel, Model LSP 253-0014 

Inductance: 350 mH 
Impedance at lkHz: 2.2 k Ohms 
DC Resistance: 600 Ohms per channel 

---- Head, Record, 3-Channel, Model LSR 253-0015 
Inductance : 50 mH 
Impedance at lkHz: 400 Ohms 
DC Resistance : 100 Ohms per channel 

Table 6-3. 3000 Series Cartridge Machine Cue Tone Option - 906-3000 
(Sheet 1 of 2) 

REF. DES. DESCRIPTION PART NO. 

DELETE FROM TABLE 6-2 - ALL MODELS 
---- Power Supply Circuit Board Assembly 914-1501 

OR 
914-1541 

DELETE FROM TABLE 6- 2 - RECORD MODELS 
---- Record Control Tone Generator Circuit Board 914-1503 

Assembly OR 
914-1523 

ADD TO TABLE 6-2 - ALL MODELS 

---- Switch Cap, White 343-0014 
DS6,DS7 Lamp, No. 327, Incandescent, Subminiature, 321-0327 

28V, 0.040 Ampere (SEC & TER indicators) 
---- Power Supply Circuit Board Assembly W/Q's 914-1515 
---- Mono Playback Circuit Board Assembly W/Q's 906-1521 

OR 
Stereo Playback Circuit Board Assembly W/Q's 906-1561 

6-6 

QTY. 

1 

2 
1 
1 

1 

1 

1 

1 

QTY. 

1 

1 

2 
2 

1 
1 

1 

-
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Table 6-3. 3000 Series Cartridge Machine Cue Tone Option - 906-3000 
(Sheet 2 of 2) 

REF. DES . DESCRIPTION PART NO . 

ADD TO TABLE 6-2 - PLAYBACK ONLY MODELS 

--- - Indicator Lamp Holder (for SEC & TER indicators 324-0125 

ADD TO TABLE 6-2 RECORD/PLAYBACK MODELS 
S6 ,S7 Switch, Illuminated, SPST , Normally Open, 343-0012 

Momentary Contact , Push, 5-100 mA 
---- Mono Record Control and Tone Generator 914-1513 

Circuit Board Assembly W/Q's 
OR 

Stereo Record Control and Tone Generator 914-1533 
Ci rcuit Board Assembly W/Q's 

QTY . 

2 

2 

1 

1 

Table 6-4 . 3000 Series Cartridge Machine Fast Forward and Cue Tone Opt i on 
906-3006 (Sheet 1 of 2) 

REF . DES. DESCRIPTION PART NO. QTY. 

DELETE FROM TABLE 6-2 - ALL MODELS 
---- Power Supply Circuit Board Assembly 914-1505 1 
---- Mono Playback Circuit Board Assembly 914- 1501 1 

OR 
Stereo Playback Circuit Board Assembly 914-1541 1 

---- Motor Assembly 954-0009 1 

DELETE FROM TABLE 6-2 - PLAYBACK/RECORD MODELS 

---- Mono Record Control and Tone Generator 914-1503 1 
Circuit Board Assembly 

OR 
Stereo Record Control and Tone Generator 914-1523 1 

Circuit Board Assembly 

ADD TO TABLE 6-2 - ALL MODELS 
DS6,DS7 Lamp , No . 327, Incandescent, Subminiature, 321-0327 2 

28V, 0.040 Ampere (SEC & TER indicators) 
S4 Switch, Toggle, SPST, Momentary Contact, 5A@ 347-7108 1 

120V ac or 2A@ 250V ac (FAST FORWARD Switch) 
--- - Dual Speed Motor Assembly - 117V, 60 Hz 954-0003 1 

OR 
Dual Speed Motor Assembly - 117V , 50 Hz 954-0008 1 

6-7 
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Table 6-4. 3000 Series Cartridge Machine Fast Forward and Cue Tone Option 
906-3006 (Sheet 2 of 2) 

REF. DES. 

S6,S7 

REF. DES. 

----

Bl (60 Hz) 

Bl (50 Hz) 

Cl (60 Hz) 
Cl (50 Hz) 
P2 
----

DESCRIPTION 

Switch Cap, White (SEC & TER switches) 
Power Supply Circuit Board Assembly W/Q's and 

Fast Forward 
Mono Playback Circuit Board Assembly W/Q's 

and Fast Forward 
OR 

Stereo Playback Circuit Board Assembly W/Q's 
and Fast Forward 

ADD TO TABLE 6-2 - PLAYBACK ONLY MODELS 
Indicator Lamp Holder 

ADD TO TABLE 6-2 - RECORD/PLAYBACK MODELS 
Switch, Illuminated, SPST, Normally Open, 

Momentary Contact, Push, 5-100 mA 
(SEC & TER switch/indicators) 

Mono Record Control and Tone Generator 
Circuit Board Assembly W/Q's · 

OR 
Stereo Record Control and Tone Generator 

Circuit Board Assembly W/Q's 

Table 6-5 . 3.75 IN/S Tape Speed - 906-3000 

DESCRIPTION 

MODIFICATIONS TO TABLE 6-2 FOR UNITS 
EQUIPPED FOR 3.75 IN/S TAPE SPEED 

DELETE 
Motor Assembly 

ADD -
Motor, Synchronous, 60 Hz, 450 RPM@ 7 oz-in/m, 

24W@ 117V, 3.75 IPS (9.5 cm/s) 
Motor, Synchronous, 50 Hz, 375 RPM@ 10 oz-

in/m, 24W@ 117V, 3.75 !PS (9.5 cm/s) 
Capacitor, Motor Start, 0.95 uF, 300V ac 
Capacitor, Motor Start, 1.4 uF, 300V ac 
Plug, 12-Pin 
Pins for P2 

6-8 

PART NO. QTY. 

343-0014 2 
914-1535-1 1 

914-1531 1 

914-1571 1 

324-0125 2 

343-0012 2 

914-1513 1 

914-1533 1 

PART NO. QTY. 

954-0009 1 

382-1011 1 

382-1051 1 

029-1075 1 
029-1463 1 
418-1271 1 
417-0053 1 
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REF. DES. 

Kl 

S8 
----

REF. DES. 

Bl 

Cl 
P2 
----

REF. DES. 

Bl 

Cl 
P2 
----

Table 6-6. Deck Parts - 906-0300 

DESCRIPTION 

REFER TO DRAWING D906-0000 FOR MECHANICAL PARTS 

Solenoid, Air Dampened, 24V, 1 1/2 inch 
(3.81 cm) diameter 

Microswitch, SPOT, 125V ac, 0.5 Ampere 
Pressure Roller 

OD: 0.795 ± 0.003 inches 
ID: 0.189 +0.0 -0.001 inch 
Thickness: 0.375 +0.0 -0.015 inch 

Table 6-7. 60 Hz Single Speed Motor Assembly 
954-0009 

DESCRIPTION 

Motor, Synchronous, 60 Hz, 600 RPM@ 7 oz/in/m, 
7.5 in/s (19.05 cm/s), 26W@ 117V ±10% 

Capacitor, Motor Start, 0.7 uF, 300V ac 
Plug, 12-Pin 

Pins for P2 

PART NO. 

289-2566 

346-6100 
404-0001 

PART NO. 

380-1000 

029-1067 
418-1271 
417-0053 

Table 6-8. 50 Hz Single Speed Motor Assembly - 954-000BX 

DESCRIPTION PART NO. 

Motor, Synchronous, 50 Hz, 500 RPM@ 10 oz- 382-2080 
in/m, 7.5 in/s (19.05 cm/s), 25W@ 117V ac 

Capacitor, Motor Start, 0.95 uF, 300V ac 029-1075 
Plug, 12-Pin 417-1271 
Pins for P2 417-0053 

6-9 

QTY. 

1 

1 
1 

QTY. 

1 

1 
1 
9 

QTY. II 
1 

1 
1 
1 

wigfi
Stolen 2 Line Transparent
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REF. DES. 

Bl 

Cl 
C2 
P2 
----

REF. DES. 

Bl 

Cl 
C2 
P2 
----

REF. DES. 

c·s 
Cl 
CB 
C9 
Cll 
CR1,CR2 

CR12 THRU 
CR15,CR17 
CR20 
CR21 

Table 6-9. 50 Hz Dual Speed Motor Assembly 
954-0008 

DESCRIPTION 

Motor, Synchronous, 50 Hz 
Speed 1: 500 rpm@ 10 oz-in/m, 7.5 in/s 

(19.05 cm/s), 25W@ 117V ac 
Speed 2: 1500 rpm@ 10 oz-in/m, 22.5 in/s 

(57 cm/s), 60W@ 117V ac 
Capacitor, Motor Start, 0.95 uF, 300V ac 
Capacitor, Fast Forward Start, 3 uF, 370V ac 
Plug, 12-Pin 

Pins for P2 

PART NO. 

382-2080 

029-1075 
029-1066 
418-1271 
417-0053 

Table 6-10. 60 Hz Dual Speed Motor Assembly - 954-0003 

DESCRIPTION PART NO. 

Motor, Synchronous, 60 Hz 382-2070 
Speed 1: 600 rpm@ 7 oz-in/m, 7.5 in/s 

(19.05 cm/s), 17W@ 117V ac ±10% 
Speed 2: 1800 rpm@ 9 oz-in/m, 22.5 in/s 

(57 cm/s), 52W@ 117V ac ±10% 
Capacitor, Motor Start, 0.7 uF, 300V ac 029-1067 
Capacitor, Fast Forward Start, 3 uF, 370V ac 029-1066 
Plug, 12-Pin 418-1271 

Pins for P2 417-0053 

Table 6-11. Power Supply Circuit Board Assembly 
914-1505/-1515/-1535-1 (Sheet 1 of 3) 

DESCRIPTION PART NO. . 

Capacitor, Electrolytic, 1000 uF, SOV 014-1094 
Capacitor, Electrolytic, 2200 uF, 50V 014-2294 
Capacitor, Electrolytic, 100 uF, 40V 014-1084 
Capacitor, Electrolytic, 4.7 uF, 35V, Tantalum 064-4763 
Capacitor, Ceramic Disc, 0.01 uF, 25V 000-1044 
Diode, Bridge Rectifier, MDA970-3, Full Wave 239-0003 

200V, 4 Ampere 
Diode, 1N4005, Rectifier, Silicon, 600V@ 203-4005 

1 Ampere 
Diode, Zener, 1N4739, Silicon, 9.lV ±10%, lW 200-0009 
Diode, 1N4005, Rectifier, Silicon, 600V@ 203-4005 

1 Ampere 

6-10 

QTY . 

1 

1 
1 
1 
10 

QTY. 

1 

1 
1 
1 
10 

QTY. 

1 
1 
1 
1 
1 
2 

5 

1 
1 
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REF. DES. 

ICl 

Jl,J2 

Q3 
Q5,Q7 
R7,Rl7 
R8 
R9 ,RlO 
Rl4 
Rl5 
Rl6 
Rl8 
Rl9 
R20 
R22,R23 
XICl 

CR8 THRU 
CRll 
K2 ,K3 
Q4,Q6 
Rl2,Rl3 

Cl THRU 
C4 
ClO 
Cl2 THRU 
Cl5 
C16 
CR3 THRU 
CRll, 
CR18,CR19 
Kl 
K2 ,K3 
Ql 

Table 6-11. Power Supply Circuit Board Assembly 
914-1505/-1515/-1535-l (Sheet 2 of 3) 

DESCRIPTION 

Integrated Circuit, MC723CL, Adjustable 
Positive Voltage Regulator, 37V to 2V@ 
150 mA, 14-Pin DIP 

Connector, 12-Pin (to Motor and Power 
Transformer) 

Transistor, 2N5462, P-Channel, JFET, T0- 92 Case 
Transistor, 2N5816, Silicon, NPN, T0-92 Case 
Resistor, 3.9 k Ohm ±5%, l/4W 
Resistor, 1.5 k Ohm ±5%, l/2W 
Resistor, 10 k Ohm ±5%, l/4W 
Resistor, 8.2 k Ohm ±5%, 1/4W 
Resistor, 12 k Ohm ±5%, l/4W 
Resistor, 100 k Ohm ±5%, l/4W 
Resistor, 2.2 k Ohm ±5%, 1/4W 
Resistor, 220 k Ohm ±5%, l/4W 
Potentiometer, 5 k Ohm ±10%, l/2W 
Resistor, 10 k Ohm ±5%, l/4W 
Socket, 14-Pin DIP 
Blank Circuit Board 

ADDITIONAL PARTS FOR UNITS W/Q-TRIP OPTION 
914-1515 

Diode, 1N4005, REctifier, Silicon, 600V@ 
1 Ampere 

Relay, Circuit Board Mount, SPOT, 24V@ 2A 
Transistor, 2N5816, Silicon, NPN, T0-92 Case 
Resistor, 220 Ohm ±5%, l/2W 

ADDITIONAL PARTS FOR UNITS W/Q AND FF OPTION 
914-1535-1 

Capacitor, Mylar, 0.47 uF, 400V 

Capacitor, Mylar, 0.047 uF, lOOV 
Capacitor, Mylar, 0.22 uF, 400V 

Capacitor, Mylar, 0.01 uF, 100V 
Diode, 1N4005, Rectifier, Silicon, 600V@ 

1 Ampere 

Relay, DPDT, 24V de, 50/60 Hz, 1.2 Ampere 
Relay, SPOT, 24V@ 2 Ampere 
Silicon Controlled Rectifier, GE6CA, lOOV@ 

1.6 Ampere 

6-11 

PART NO. QTY. 

227-0723 1 

417-1276 2 

212-5462 1 
211-5816 2 
100-3943 2 
110-1543 1 
100-1053 2 
100-8243 1 
100-1253 1 
100-1063 1 
100-2243 1 
100-2263 1 
178-5044 1 
100-1053 2 
417-1400 1 
514-1505-2 1 

203-4005 

270-0024 
211-5816 
110-2233 

033-4753 

030-4743 
033-2253 

031-1043 
203-4005 

270-0029 
270-0024 
237-0006 

4 

2 
2 
2 

4 

1 
4 

1 
11 

1 
2 
1 
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Table 6-11. Power Supply Circuit Board Assembly 
914-1505/-1515/-1535-l (Sheet 3 of 3) 

REF. DES. DESCRIPTION PART NO. QTY. 

Q2 Transistor, GES5817, Silicon, PNP, T0-92 Case 210-5817 1 
Q4,Q6 Transistor, GES5816, Silicon, NPN, T0-92 Case 211-5816 2 
Rl Resistor, 8.2 k Ohm ±5%, l/4W 100-8243 1 
R2 Resistor, 27 k Ohm ±5%, l/4W 100-2753 1 
R3 THRU Resistor, 10 k Ohm ±5%, l/4W 100-1053 3 
R5 
R6 Resistor, 220 Ohm ±5%, l/2W 110-2233 1 
Rll Resistor, 100 k Ohm ±5%, 1/4W 100-1063 1 
Rl2,Rl3 Resistor, 220 Ohm ±5%, 1/2W 110-2233 2 
R21 Resistor, 10 k Ohm ±5%, 1/4W 100-1053 1 
Sl Switch, Slide, SPOT, 300 mA@ 125V ac 345-0120 1 

(FF MAN/AUTO) 
XKl Relay Socket 270-0031 1 
XQl Transistor Socket 417-0330 1 

Table 6-12. Playback Logic Circuit Board Assembly 
914-1501/-1521/-1531/-1541/-1561/-1571 (Sheet 1 of 9) 

REF. DES. DESCRIPTION PART NO. QTY. 

Cl THRU C3 Capacitor, Ceramic, 0.0047 uF ±10%, 200V 032-4733 3 
ClO Capacitor, Electrolytic, 47 uF, 35V, Tantalum 064-4763 1 
Cll Capacitor, Electrolytic, 1 uF, 35V, Tantalum 064-1063 1 
C12 Capacitor, Electrolytic, 4.7 uF, 35V, Tantalum 064-4763 1 
C13 Capacitor, Electrolytic, 100 uF, 25V 023-1083 1 
Cl4 Capacitor, Ceramic, 0.0047 uF ±10%, 200V 032-4733 1 
C15 Capacitor, Electrolytic, 1 uF, 35V, Tantalum 064-1063 1 
C16,C19 Capacitor, Electrolytic, 4.7 uF, 35V, Tantalum 064-4763 2 
C22 Capacitor, Electrolytic, 100 uF, 25V 023-1083 1 
C23 Capacitor, Mylar, 0.047 uF, 100V 030-4743 1 
C24 Capacitor, Electrolytic, 1 uF, 35V, Tantalum 064-1063 1 
C26,C27 Capacitor, Electrolytic, 4.7 uF, 35V, Tantalum 064-4763 2 
C29 Capacitor, Electrolytic, 33 uF, 35V 024-3335 1 
C30 Capacitor, Electrolytic, 4.7 uF, 35V, Tantalum 064 - 4763 1 
C33 Capacitor, Mylar, 0.01 uF, 100V 030-1043 1 
C36 Capacitor, Electrolytic, 4.7 uF, 35V, Tantalum 064-4763 1 
C39 Capacitor, Mylar, 0.047 uF, 100V 030-4743 1 
C43 Capacitor, , Mylar, 0.01 uF, lOOV 030-1043 1 
C44,C45 Capacitor, Ceramic, 0.01 uF, 100V 003-1013 2 
C46 Capacitor, Ceramic, 470 pF ±5%, 200V 003-4713 1 
C55 Capacitor, Electrolytic, 2.2 uF, 35V, Tantalum 064-2263 1 
C58.C59 Capacitor. Electrolytic. 1 uF. 35V. Tantalum 064-1063 2 
C60 Capacitor, Mylar, 0.01 uF, lOOV 030~1043 1 
C61 Capacitor, Electrolytic, 33 uF, 35V 024-3335 1 
C62 Capacitor, Electrolytic, 100 uF, 25V 023-1084 1 

6-12 
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REF. DES. 

CR4 THRU 
CR8,CR14, 
CR15,CR17, 
CR21,CR22, 
CR24 
ICl 

IC2 THRU 
IC4 
IC6 

Q3 
Q4 
Q5 
Q8,Q9 
QlO 
Rl 
R2 
RS 
R8 
RlO 
Rl2,Rl4 
Rl5 
Rl6,Rl7 
Rl8 
Rl9 
R20 
R21 
R22 
R23 
R24 
R25 
R26 
R27 
R28 
R34 
R35 
R36 ,R37, 
R39 
R40 
R41 
R42 
R43,R44 
R45 
R50,R51 
R52,R53 
R54 
R57 

Table 6-12. Playback Circuit Board Assembly 
914-1501/-1521/-1531/-1541/-1561/-1571 (Sheet 2 of 9) 

DESCRIPTION 

Diode, 1N4148 , Silicon, 75V@ 0.3 Ampere 

Integrated Circuit, RC4739, Low Noise, Linear 
Operational Amplifier, 14-Pin DIP 

Integrated Circuit, RC4558, Dual Operational 
Amplifier, 8-Pin DIP 

Integrated Circuit, LM3900, Qu~d Operational 
Amplifier, 14-Pin DIP 

Transistor, GES5817, Silicon, PNP, T0-92 Case 
Transistor, GES5816, Silicon, NPN, T0-92 Case 
Transistor, 2N5457, N-Channel, JFET, T0-92 Case 
Transistor, MPS6566, Silicon, NPN, T0-92 Case 
Transistor, 2N5462, P-Channel, JFET, T0-92 Case 
Potentiometer, 1 Meg Ohm ±10%, l/2W 
Potentiometer, 50 k Ohm ±10%, l/2W 
Potentiometer, 10 k Ohm ±10%, l/2W 
Potentiometer, 2 k Ohm ±10%, l/2W 
Resistor, 150 k Ohm ±5%, l/4W 
Resistor, 10 Ohm ±5%, l/4W 
Resistor, 270 k Ohm ±5%, l/4W 
Resistor, 4.7 K Ohm ±5%, l/4W 
Resistor, 10 Ohm ±5%, l/4W 
Resistor, 270 K Ohm ±5%, l/4W 
Resistor, 27 k Ohm ±5%, l/4W 
Resistor, 10 k Ohm ±5%, l/4W 
Resistor, 330 k Ohm ±5%, l/4W 
Resistor, 820 Ohm ±5%, l/4W 
Resistor, 270 k Ohm ±5%, l/4W 
Resistor, 27 k Ohm ±5%, l/4W 
Resistor, 1.5 k Ohm ±5%, l/4W 
Resistor, 7.5 k Ohm ±5%, l/4W 
Resistor, 120 k Ohm ±5%, l/4W 
Resistor, 820 Ohm ±5%, l/4W 
Resistor, 2.7 k Ohm ±5%, l/4W 
Resistor, 330 k Ohm ±5%, l/4W 

Resistor, 120 k Ohm ±5%, l/4W 
Resistor, 4.7 k Ohm ±5%, l/4W 
Resistor, 120 k Ohm ±5%, l/4W 
Resistor, 27 Ohm ±5%, l/4W 
Resistor, 7.5 k Ohm ±5%, l/4W 
Resistor, 1.8 k Ohm ±5%, l/2W 
Resistor, 10 k Ohm ±5%, l/4W 
Resistor, 39 k Ohm ±5%, l/4W 
Resistor, 150 k Ohm ±5%, l/4W 
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PART NO. 

203-4148 

221-2310 

221-4558 

221-3900 

210-5817 
211-5816 
212-5457 
211-6566 
212-5462 
178-1074 
178-5054 
178-1054 
178-2044 
100-1563 
100-1023 
100-2763 
100-4743 
100-1023 
100-2763 
100-2753 
100-1053 
100-3363 
100-8233 
100-2763 
100-275'3 
100-1543 
100-7543 
100-1263 
100-8233 
100-2743 
100-3363 

100-1263 
100-4743 
100-1263 
100-2723 
100-7543 
110-1843 
100-1053 
100-3953 
100-1563 

QTY. 

11 

1 

3 

1 

1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
2 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 

1 
1 
1 
2 
1 
2 
2 
1 
1 

II 
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REF. DES. 

R60 
R61,R62 
R72 ,R75 
R76 
R77 
R83 
R84,R85 
R86 
R94,R95 
R97 
R98 
R99 
RlOO 
RlOl 
XICl 
XIC2,XIC3, 
XIC4 
XIC6 

C20 
C7,C9 

C7,C9 
. C20 
C35,C37 
C47 
C48 
C49 
C50 
C51 
C52 
C53 
C54 
C56 
C57 
CR9,CR10, 
CR16,CR18, 
CR19,CR20 
IC5 

Table 6-12. Playback Circuit Board Assembly 
914-1501/-1521/-1531/-1541/-1561/-1571 (Sheet 3 of 9) 

DESCR I PT! ON 

Resistor, 100 k Ohm ±5%, 1/4W 
Resistor, 47 k Ohm ±5%, 1/4W 
Resistor, 1 Meg Ohm ±5%, 1/4W 
Resistor, 10 Meg Ohm ±5%, l/4W 
Resistor, 1 k Ohm ±5%, l/4W 
Resistor, 270 k Ohm ±5%, 1/4W 
Resistor, 56.2 k Ohm ±1%, l/4W 
Resistor, 2210 Ohm ±1%, 1/4W 
Resistor, 560 k Ohm ±5%, l/4W 
Resistor, 270 k Ohm ±5%, 1/4W 
Resistor, 2.7 k Ohm ±5%, 1/4W 
Resistor, 68 k Ohm ±5%. l/4W 
Resistor, 15 k Ohm ±5%, l/4W 
Resistor, 1 k Ohm ±5%, l/4W 
Socket, 14-Pin DIP 
Socket, 8-Pin DIP 

Socket, 14- Pin DIP 
Blank Circuit Board 

ADDITIONAL PARTS FOR ASSEMBLY 
914-1501 

Capacitor, Electrolytic, 4.7 uF, 35V, Tantalum 
Capacitor, Mica, 150 pF, 500V 

ADDITIONAL PARTS FOR ASSEMBLY 
914-1521 

Capacitor, Mica, 150 pF, 500V 
Capacitor, Electrolytic, 33 uF, 35V 
Capacitor, Electrolytic, 1 uF, 35V, Tantalum 
Capacitor, Mylar, 0.01 uF, 100V 
Capacitor, Ceramic, 0.047 uF ±5%, 50V 
Capacitor, Mylar, 0.01 uF, 100V 
Capacitor, Mica, 1000 pF ±5%, 500V de 
Capacitor, Ceramic, 0.0068 uF ±5%. lOOV 
Capacitor, Ceramic, 0.047 uF ±5%, 50V 
Capacitor, Mica , 1000 pF ±5%, 500V de 
Capacitor, Ceramic, 500 pF ±5%, 500V 
Capacitor, Ceramic, 0.0047 uF ±10%, 200V 
Capacitor, Electrolytic, 1 uF, 35V, Tantalum 
Diode, 1N4148, Silicon, 75V@ 0.3 Ampere 

Integrated Circuit, RC4558, Dual Operational 
Amplifier, 8-Pin DIP 
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PART NO. 

100-1063 
100-4753 
100-1073 
100-1083 
100-1043 
100-2763 
103-5651 
103-2241 
100-5663 
100-2763 
100-2743 
100-6853 
100-1553 
100-1043 
417-1400 
417-0800 

417-1400 
514-1501 

064-4763 
040-1522 

040-1522 
024-3335 
064-1063 
030-1043 
003-4733 
030-1043 
041-1032 
003-6823 
003-4733 
041-1032 
041-5023 
032-4733 
064-1063 
203-4148 

221-4558 

QTY. 

1 
2 
2 
1 
1 
1 
2 
1 
2 
1 
1 
1 
1 
1 
1 
3 

1 
1 

1 
2 

2 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
6 

1 
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Table 6-12. Playback Circuit Board Assembly 
914-1501/-1521/-1531/-1541/-1561/-1571 (Sheet 4 of 9) 

REF. DES. DESCRIPTION PART NO. QTY. 

R7,R9 Potentiometer, 2 k Ohm ±10%, l/2W 178-2044 . 2 
R58 Resistor, 270 k Ohm ±5%, 1/4W 100-2763 1 
R63 Resistor, 4640 Ohm ±1%, 1/4W 103-4641 1 
R64 Resistor, 1 Meg Ohm ±5%, 1/4W 100-1073 1 
R69 Resistor, 3.9 k Ohm ±5%, l/4W 100-3943 1 
R70 Resistor, 10 Meg Ohm ±10%, 1/4W 100-1083 1 
R71,R73 Resistor, 1 Meg Ohm ±5%, 1/4W 100-1073 2 
R74 Resistor, 390 k Ohm ±5%, 1/4W 100-3963 1 
R78 Resistor, 3.9 k Ohm ±5%, l/4W 100-3943 1 
R79 Resistor, 10 Meg Ohm ±10%, 1/4W 100-1083 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 
R96 Resistor, 270 k Ohm ±5%, 1/4W 100-2763 1 
XIC5 · Socket, 8-Pin DIP 417-0800 1 

ADDITIONAL PARTS FOR ASSEMBLY 
914-1531 

C7,C9 Capacitor, Mica, 150 pF, 500V 040-1522 2 
C20 Capacitor, Electrolytic, 33 uF, 35V 024-3335 1 
C34 Capacitor, Electrolytic, 4.7 uF, 35V, Tantalum 064-4763 1 
C35,C37, Capacitor, Electrolytic, 1 uF, 35V, Tantalum 064-1063 4 
C38,C40 
C41 Capacitor, Mylar, 0.027 uF, lOOV 030-2743 1 
C42,C47 Capacitor, Mylar, 0.01 uF, 100V 030-1043 2 
C48 Capacitor, Ceramic, 0.047 uF ±5%, 50V 003-4733 1 
C49 Capacitor, Mylar, 0.01 uF, 100V 030-1043 1 
C50 Capacitor, Mica, 1000 pF ±5%, 500V de 041-1032 1 
C51 Capacitor, Ceramic, 0.0068 uF, lOOV 003-6823 1 

II C52 Capacitor, Ceramic, 0.047 uF ±5%, 50V 003-4733 1 
C53 Capacitor, Mica, 1000 pF ±5%, 500V de 041-1032 1 
C54 Capacitor, Ceramic, 500 pF, 500V 041-5023 1 
C56 Capacitor, Ceramic, 0.0047 uF ±10%, 200V 032-4733 1 
C57 Capacitor, Electrolytic, 1 uF, 35V, Tantalum 064-1063 1 
CR9 THRU Diode, 1N4148, Silicon, 75V@ 0.3 Ampere 203-4148 10 
CR13,CR16, 
CR18 THRU 
CR20,CR23 
IC5 Integrated Circuit, RC4558, Dual Operational 221-4558 1 

Amplifier, 8-Pin DIP 
Ll Choke, 100 mH, 125 mA 364-1662 1 
Q7 Transistor, 2N5462, P-Channel, JFET, T0-92 Case 212-5462 1 
R7,R9 Potentiometer, 2 k Ohm ±10%, l/2W 178-2044 2 
R55 Resistor, 47 k Ohm ±5%, 1/4W 100-4753 1 
R56 Resistor, 10 k Ohm ±5%, 1/4W 100-1053 1 
R58,R59 Resistor, 270 k Ohm ±5%, 1/4W 100-2763 2 
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Table 6-12. Playback Circuit Board Assembly 
914-1501/-1521/-1531/-1541/-1561/-1571 (Sheet 5 of 9) 

REF. DES. DESCRIPTION PART NO. QTY. 

R63 Resistor, 4640 Ohm ±1%, l/4W 103-4641 1 
R64 THRU Resistor, 1 Meg Ohm ±5%, 1/4W 100-1073 3 
R66 
R67 Resistor, 10 Meg Ohm ±5%, 1/4W 100-1083 1 
R68 Resistor, 1 k Ohm ±5%, l/4W 100-1043 1 
R69 Resistor, 3.9 k Ohm ±5%, l/4W 100-3943 1 
R70 Resistor, 10 Meg Ohm ±5%, 1/4W 100-1083 1 
R71,R73 Resistor, 1 Meg Ohm ±5%, 1/4W 100-1073 2 
R74 Resistor, 390 k Ohm ±5%, l/4W 100-3963 1 
R78 Resistor, 3.9 k Ohm ±5%, 1/4W ·100-3943 1 
R79 Resistor, 10 Meg Ohm ±5%, l/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%, l/4W 100-4753 1 
R87 Resistor, 5.1 k Ohm ±5%, 1/4W 100-5143 1 
R88,R89 Resistor, 270 k Ohm ±5%, l/4W 100-2763 2 
R90,R91 Resistor, 56.2 k Ohm ±1%, l/4W 103-5651 2 
R92,R93 Resistor, 39 k Ohm ±5%, l/4W 100-3953 2 
R96 Resistor, 270 k Ohm ±5%, l/4W 100-2763 1 
XIC5 Socket, 8-Pin DIP 417-0800 1 

ADDITIONAL PARTS FOR ASSEMBLY 
914-1541 

C4 THRU Ct Capacitor, Ceramic, 0.0047 uF ±10%, 200V 032-4733 3 
C7 THRU C~ Capacitor, Mica, 100 pF, 500V 040-1022 3 
C17 Capacitor, Electrolytic, 1 uF, 35V, Tantalum 064-1063 1 
Cl8,C20 Capacitor, Electrolytic, 4.7 uF, 35V, Tantalum 064-4763 2 
C21 Capacitor, Electrolytic, 100 uF, 25V 023-1083 1 
C25,C28, Capacitor, Electrolytic, 4.7 uF, 35V, Tantalum 064-4763 3 
C31 
C32 Capacitor, Electrolytic, 33 uF, 35V 024-3335 1 
CRl THRU Diode, 1N4148, Silicon, 75V@ 0.3 Ampere 203-4148 3 
CR3 
Ql 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%, l/2W 178-5054 1 
R6 Potentiometer, 10 k Ohm ±10%, l/2W 178-1054 1 
Rll Resistor, 150 k Ohm ±5%, l/4W 100-1563 1 
Rl3 Resistor, 10 Ohm ±5%, 1/4W 100-1023 1 
R24 Resistor, 270 k Ohm ±5%, l/4W 100-2763 1 
R29 Resistor, 7.5 Ohm ±5%, 1/4W 100-7543 1 
R30,R31 Resistor, 27 Ohm ±5%, 1/4W 100-2723 2 
R32 Resistor, 10 Ohm ±5%, l/4W 100-1023 1 
R33 Resistor, 820 Ohm ±5%, l/4W 100-8233 1 
R39 Resistor, 330 k Ohm ±5%, 1/4W 100-3363 1 
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REF. DES. 

R46 
R47 
R48 
R49 

C4 THRU C6 
C7 THRU C9 
C17 
C18 
C20 
C21 
C25,C28, 
C31 
C32 
C35,C37 
C47 
C48 
C49 
C50 
C51 
C52 
C53 
C54 
C56 
C57 
CRl THRU 
CR3,CR9, 
CR10,CR16, 
CR18 THRU 
CR20 
IC5 

Ql 
Q2 
Q6 
R3 
R4 
R6 
R7,R9 
Rll 
Rl3 
R29 
R30,R31 
R32 

Table· 6-12. Playback Circuit Board Assembly 
914-1501/-1521/-1531/-1541/-1561/-1571 (Sheet 6 of 9) 

DESCRIPTION 

Resistor, 4.7 k Ohm ±5%, 1/4W 
Resistor, 120 k Ohm ±5%, 1/4W 
Resistor, 330 k Ohm ±5%, 1/4W 
Resistor, 120 k Ohm ±5%, 1/4W 

ADDITIONAL PARTS FOR ASSEMBLY 
914-1561 

Capacitor, Ceramic, 0.0047 uF ±10%, 200V 
Capacitor, Mica, 100 pF, 500V 
Capacitor, Electrolytic, 1 uF, 35V, Tantalum 
Capacitor, Electrolytic, 4.7 uF, 35V, Tantalum 
Capacitor, Electrolytic, 33 uF, 35V, Tantalum 
Capacitor, Electrolytic, 100 uF, 25V 
Capacitor, Electrolytic, 4.7 uF, 35V, Tantalum 

Capacitor, Electrolytic, 33 uF, 35V 
Capacitor, Electrolytic, 1 uF, 35V, Tantalum 
Capacitor, Mylar, 0.01 uF, lOOV 
Capacitor, Ceramic, 0.047 uF ±5%, 50V 
Capacitor, Mylar, 0.01 uF, 100V 
Capacitor, Mica, 1000 pF ±5%, 500V de 
Capacitor, Ceramic, 0.0068 uF, 100V 
Capacitor, Ceramic, 0.047 uF ±5%, 50V 
Capacitor, Mica, 1000 pF ±5%, 500V de 
Capacitor, Ceramic, 500 pF, 500V 
Capacitor, Ceramic, 0.0047 uF ±10%, 200V 
Capacitor, Electrolytic, 1 uF, 35V, Tantalum 
Diode, 1N4148, Silicon, 75V@ 0.3 Ampere 

Integrated Circuit, RC4558, Dual Operational 
Amplifier, 8-Pin DIP 

Transistor, GES5816, Silicon, NPN, T0-92 Case 
Transistor, GES5817, Silicon, PNP, T0-92 Case 
Transistor, 2N5457, N-Channel, JFET, T0-92 Case 
Potentiometer, 1 Meg Ohm ±10%, 1/2W 
Potentiometer, 50 k Ohm ±10%, l/2W 
Potentiometer, 10 k Ohm ±10%, l/2W 
Potentiometer, 2 k Ohm ±10%, 1/2W 
Resistor, 150 k Ohm ±5%, 1/4W 
Resistor, 10 Ohm ±5%, l/4W 
Resistor, 7.5 k Ohm ±5%, l/4W 
Resistor, 27 Ohm ±5%, l/4W 
Resistor, 10 Ohm ±5%, l/4W 
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PART NO. 

100-4743 
100-1263 
100-3363 
100-1263 

032-4733 
040-1022 
064-1063 
064-4763 
024-3335 
023-1083 
064-4763 

024-3335 
064-1063 
030-1043 
003-4733 
030-1043 
041-1032 
003-6823 
003-4733 
041-1032 
041-5023 
032-4733 
064-1063 
203-4148 

221-4558 

211-5816 
210-5817 
212-5457 
178-1074 

·178-5054 
178-1054 
178-2044 
100-1563 
100-1023 
100-7543 
100-2723 
100-1023 

QTY. 

1 
1 
1 
1 

3 
3 
1 
1 
1 
1 
3 

1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
9 

1 

1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
2 
1 
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Table 6-12. Playback Circuit Board Assembly 
914-1501/-1521/-1531/-1541/-1561/-1571 (Sheet 7 of 9) 

REF. DES. DESCRIPTION PART NO. QTY. 

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 1 
R47 Resistor, 120 k Ohm ±5%, l/4W 100-1263 1 
R48 Resistor, 330 k Ohm ±5%, l/4W 100-3363 1 
R49 Resistor, 120 k Ohm ±5%, 1/4W 100-1263 1 
R58 Resistor, 270 k Ohm ±5%, l/4W 100-2763 1 
R63 Resistor, 4640 Ohm ±1%, 1/4W 103-4641 1 
R64 Resistor, 1 Meg Ohm ±5%, 1/4W 100-1073 1 
R69 Resistor, 3.9 k Ohm ±5%, l/4W 100-3943 1 
.R70 Resistor, 10 Meg Ohm ±5%, 1/4W 100-1083 1 
R71,R73 Resistor, 1 Meg Ohm ±5%, 1/4W 100-1073 2 
R74 Resistor, 390 k Ohm ±5%, 1/4W 100-3963 1 
R78 Resistor, 3.9 k Ohm ±5%, l/4W 100-3943 1 
R79 Resistor, 10 Meg Ohm ±5%, 1/4W 100-1083 1 
R87 Resistor, 5.1 k Ohm ±5%, l/4W 100-5143 1 
R88,R89 Resistor, 270 k Ohm ±5%, l/4W 100-2763 2 
R90,R91 Resistor, 56.2 k Ohm ±1%, l/4W 103-5651 2 
R92,R9.3 Resistor, 39 k Ohm ±5%, 1/4W 100-3953 2 
R96 Resistor, 270 k Ohm ±5%, 1/4W 100-2763 1 
XIC5 Socket, 8-Pin DIP 417-0800 1 

ALTERNATE PARTS FOR ASSEMBLY 
914-1571 

ClO ,C12, Capacitor, Electrolytic, 4.7 uF, 35V 024-4753 8 
C16,Cl9, 
C26,C27, 
C30,C36 

ADDITIONAL PARTS FOR ASSEMBLY 
914-1571 

C4 THRU Cf Capacitor, Ceramic, 0.0047 uF ±10%, 200V 032-4733 3 
C7 THRU C9 Capacitor, Mica, 100 pF, 500V 040-1022 3 
C17 Capacitor, Electrolytic, 1 uF, 35V, Tantalum 064-1063 1 
C18 Capacitor, Electrolytic, 4.7 uF, 35V 024-4753 1 
C20 Capacitor, Electrolytic, 33 uF, 35V 024-3335 1 
C21 Capacitor, Electrolytic, 100 uF, 25V 023-1083 1 
C25,C28 Capacitor, Electrolytic, 4.7 uF, 35V 024-4753 2 
C31 Capacitor, Electrolytic, 4.7 uF, 35V 024-4753 1 
C32 Capacitor, Electrolytic, 33 uF, 35V 024-3335 1 
C34 Capacitor. Electrolytic, 4.7 uF, 35V 024-4753 1 
C35,C37, Capacitor, Electrolytic, 1 uF, 35V, Tantalum 064-1063 4 
C38,C40 
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Table 6-12. Playback Circuit Board Assembly 
914-1501/-1521/-1531/-1541/-1561/-1571 (Sheet 8 of 9) 

REF. DES. DESCRIPTION PART NO. QTY. 

C41 Capacitor, Mylar, 0.027 uF, 100V 030-2743 1 
C42,C47 Capacitor, Mylar, 0.01 uF, 100V 030-1043 2 
C48 Capacitor, Ceramic, 0.047 uF ±5%, 50V 003-4733 1 
C49 Capacitor, Mylar, 0.01 uF, lOOV 030-1043 1 
C50 Capacitor, Mica, 1000 pF ±5%, 500V de 041-1032 1 
C51 Capacitor, Ceramic, 0.0068 uF, lOOV 003-6823 1 
C52 Capacitor, Ceramic, 0.047 uF ±5%, 50V 003-4733 1 
C53 Capacitor, Mica, 1000 pF ±5%, 500V de 041-1032 1 
C54 Capacitor, Ceramic, 500 pF, 500V 041-5023 1 
C56 Capacitor, Ceramic, 0.0047 uF ±10%, 200V 032-4733 1 
C57 Capacitor, Electrolytic, 1 uF, 35V, Tantalum 064-1063 1 
CRl THRU Diode, 1N4148, Silicon, 75V@ 0.3 Ampere 203-4148 13 
CR3,CR9 
THRU CR13, 
CR16,CR18 
THRU CR20, 
CR23 
IC5 Integrated Circuit, RC4558, Dual Operational 221-4558 1 

Amplifier, 8-Pin DIP 
L1 Choke, 100 mH, 125 mA 364-1662 1 
Ql 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 
Q7 Transistor, 2N5462, P-Channel, JFET, T0-92 Case 212-5462 1 
R3 Potentiometer, 1 Meg Ohm ±10%, 1/2W 178-1074 1 
R4 Potentiometer, 50 k Ohm ±10%, 1/2W 178-5054 1 
R6 Potentiometer, 10 k Ohm ±10%, 1/2W 178-1054 1 
R7,R9 Potentiometer, 2 k Ohm ±10%, 1/2W 178-2044 2 
Rll - Resistor, 150 k Ohm ±5%, l/4W 100-1563 1 
R13 Resistor, 10 Ohm ±5%, l/4W 100-1023 1 
R29 Resistor, 7.5 k Ohm ±5%, l/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%, l/4W 100-3363 1 

II 
R46 Resistor, 27 k Ohm ±5%, 1/4W 100-2753 1 
R47 Resistor, 120 k Ohm ±5%, l/4W 100-1263 1 
R48 Resistor, 330 k Ohm ±5%, l/4W 100-3363 1 
R49 Resistor, 120 k Ohm ±5%, 1/4W 100-1263 1 
R50,R51 Resistor, 1.8 k Ohm ±5%, l/2W 110-1843 2 
R55 Resistor, 47 k Ohm ±5%, 1/4W 100-4753 1 
R56 Resistor, 10 k Ohm ±5%, 1/4W 100-1053 1 
R58,R59 Resistor, 270 k Ohm ±5%, l/4W 100-2763 2 
R63 Resistor, 4640 Ohm ±1%, 1/4W 103-4641 1 
R64 THRU Resistor, 1 Meg Ohm ±5%, 1/4W 100-1073 3 
R66 
R67 Resistor, 10 Meg Ohm ±5%, 1/4W 100-1083 1 
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Table 6-12. Playback Circuit Board Assembly 
914-1501/-1521/-1531/-1541/-1561/-1571 (Sheet 9 of 9) 

REF. DES. DESCRIPTION PART NO. QTY. 

R68 Resistor, 1 k Ohm ±5%, 1/4W 100-1043 1 
R69 Resistor, 3.9 k Ohm ±5%, l/4W 100-3943 1 
R70 Resistor, 10 Meg Ohm ±5%, l/4W 100-1083 1 
R71,R73 Resistor, 1 Meg Ohm ±5%, l/4W 100-1073 2 
R74 Resistor, 39 k Ohm ±5%, l/4W 100-3953 1 
R78 Resistor, 3.9 k Ohm ±5%, l/4W 100-3943 1 
R79 Resistor, 10 Meg Ohm ±5%, 1/4W 100-1083 1 
R80 Resistor, 270 k Ohm ±5%, l/4W 100-2763 1 
R81 Resistor, 1 k Ohm ±5%, 1/4W 100-1043 1 
R82 Resistor, 47 k Ohm ±5%, l/4W 100-4753 1 
R87 Resistor, 11.8 k Ohm ±1%, l/4W 103-1151 1 
R88,R89 Resistor, 270 k Ohm ±5%, l/4W 100-2763 2 
R90,R91 Resistor, 56.2 k Ohm ±1%, l/4W 103-5651 2 
R92,R93 Resistor, 20 k Ohm ±1%, l/4W 103-2051 2 
R96 Resistor, 270 k Ohm ±5%, l/4W 100-2763 1 
XIC5 Socket, 8-Pin DIP 417-0800 1 

Table 6-13. Record Amplifier Bias Circuit Board Assembly 
914-1502/ - 1512 (Sheet 1 of 4) 

REF. DES. DESCRIPTION PART NO. QTY. 

Cl,C3 Capacitor, Electrolytic, 100 uF, 25V 023-1083 2 
C4 Capacitor, Electrolytic, 4.7 uF, 35V 015-5064 1 
C6 Capacitor, Electrolytic, 33 uF, 35V 024-3335 1 
C7,C8 Capacitor, Electrolytic, 4.7 uF, 35V, Tantalum 064-4763 2 
Cll Capacitor, Electrolytic, 1 uF, 35V, Tantalum 064-1063 1 
Cl3 Capacitor, Electrolytic, 4.7 uF, 35V, Tantalum 064-4763 1 
Cl5 Capacitor, Poly Film, 0.003 uF, 630V 030-3033 1 
Cl? Capacitor, Electrolytic, 1 uF, 35V, Tantalum 064-1063 1 
Cl8 Capacitor, Mylar, 0.01 uF, 100V 030-1043 1 
C20 Capacitor, Electrolytic, 1 uF, 35V, Tantalum 064-1063 1 
C21 Capacitor, Electrolytic, 4.7 uF, 35V, Tantalum 064-4763 1 
C22,C23 Capacitor, Electrolytic, 33 uF, 35V 024-3335 2 
C24,C25 Capacitor, Ceramic, 0.0047 uF ±10%, 200V 032-4733 2 
C26 Capacitor, Mylar, 0.01 uF, lOOV 030-1043 1 
C27,C28 Capacitor, Mylar, 0.1 uF, 100V 030-1053 2 
C30 Capacitor, Electrolytic, 33 uF, 35V 024-3335 1 
C32 Capacitor, Electrolytic, 4.7 uF, 35V, Tantalum 064-4763 1 
C34 Capacitor, Mica, 220 pF, 500V 040-2223 1 
C35,C37 Capacitor, Mica, 150 pF, 500V 040-1522 2 
C39 Capacitor, Mylar, 0.02 uF, lOOV 030-2043 1 
C40 Capacitor, Mica, 220 pF, 500V 040-2223 1 
C41 Capacitor, Mylar, 0.01 uF, 100V 030-1043 1 
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Table 6-13. Record Amplifier Bias Circuit Board Assembly 
914-1502/-1512 (Sheet 2 of 4) 

REF. DES. DESCRIPTION PART NO. QTY. 

CRl Diode, 1N4148, Silicon, 75V@ 0.3 Ampere 203-4148 1 
CR2,CR3 Diode, Zener, 1N4739A, 9.lV ±5%, lW 200-0009 2 
CR5,CR6 Diode, 1N4148, Silicon, 75V@ 0.3 Ampere 203-4148 2 
IC1,IC2 Integrated Circuit, RC4558, Dual Operational 221-4558 2 

Amplifier, 8-Pin DIP 
Ll ,L3 Inductor, Adjustable, 8-20 uH 363-9061 2 
Ql Transistor, GES5816, Silicon, NPN, T0-92 Case 211-5816 1 
Q2 Transistor, MPS6566, Silicon, NPN, T0-92 Case 211-6566 1 
Q4 Transistor, 2N5462, P-Channel, JFET, T0-92 Case 212-5462 1 
Q6 Transistor, GES5816, Silicon, NPN, T0-92 Case 211-5816 1 
QB Transistor, PN3644, Silicon, PNP, T0-92 Case 210-3644 1 
Q9 ,QlO Transistor, GES5816, Silicon, NPN, T0-92 Case 211-5816 2 
Qll,Q12 Transistor, 2N3053, Silicon, NPN, T0-92 Case 211-3053 2 
Q13 Transistor, GES5817, Silicon, PNP, T0-92 Case 210-5817 1 
Rl,R3 Potentiometer, 250 k Ohm ±10%, 1/2W 180-0001 2 
R5 Potentiometer, 100 k Ohm ±10%, l/2W 178-1064 1 
R6 ,R7 Resistor, 18 k Ohm ±5%, l/4W 100-1853 2 
RlO Resistor, 62 k Ohm ±5%, l/4W 100-6253 1 
Rl2 Resistor, 8.2 k Ohm ±5%, l/4W 100-8243 1 
Rl4 Resistor, 470 Ohm ±5%, l/4W 100-4733 1 
Rl5 Resistor, 27 k Ohm ±5%, l/4W 100-2753 1 
Rl8,Rl9 Resistor, 10 k Ohm ±5%, l/4W 100-1053 2 
R20 Resistor, 1 k Ohm ±5%, l/4W 100-1043 1 
R21 Resistor, 3.9 k Ohm ±5%, l/4W 100-3943 1 
R22 Resistor, 180 k Ohm ±5%, l/4W 100-1863 1 
R25 Resistor, 1 Meg Ohm ±5%, l/4W 100-1073 1 
R27 Resistor, 39 k Ohm ±5%, l/4W 100-3953 1 
R30,R31 Resistor, 4.7 k Ohm ±5%, l/4W 100-4743 2 
R33 Resistor, 22 k Ohm ±5%, l/4W 100-2253 1 
R34 Resistor, 270 k Ohm ±5%, l/4W 100-2763 1 
R35 Resistor, 10 k Ohm ±5%, l/4W 100-1053 1 
R38 Resistor, 1 k Ohm ±5%, l/4W 100-1043- 1 
R39 Resistor, 2.7 k Ohm ±5%, l/4W 100-2743 1 
R40 Resistor, 100 k Ohm ±5%, l/4W 100-1063 1 
R46 Resistor, 22 k Ohm ±5%, l/4W 100-2253 1 I 
R47 Resistor, 100 k Ohm ±5%, l/4W 100-1063 1 
R48 Resistor, 39 k Ohm ±5%, l/4W 100-3953 1 
R49 Resistor, 1 Meg Ohm ±5%, l/4W 100-1073 1 
R50,R51 Resistor, 27 k Ohm ±5%, l/4W 100-2753 2 
R52 Resistor, 47 k Ohm ±5%, 1/4W 100-4753 1 
R53 Resistor, 39 k Ohm ±5%, l/4W 100-3953 1 
R54 Resistor, 27 Ohm ±5%, l/4W 100-2723 1 
R55 Resistor, 1 k Ohm ±5%, l/4W 100-1043 1 
R56 Resistor, 22 k Ohm ±5%, 1/4W 100-2253 1 
R57 REsistor, 27 Ohm ±5%, l/4W 100-2723 1 
R58 Resistor, 1 k Ohm ±5%, l/4W 100-1043 1 
R59,R60 Resistor, 10 k Ohm ±5%, l/4W 100-1053 2 
R61 Resistor, 22 k Ohm ±5%, 1/4W 100-2253 1 
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REF. DES. 

R62,R64 
Sl 

Tl 

T3 

XIC1,XIC2 

R66 

C2 
C5 
C9,C10 
C12 

C14 
C16 

C19 
C29 
C31 
C33 
C36 
C38 
C42 
CR4 
L2 
Q3 
Q5 
Q7 
R2 
R4 

Table 6-13. Record Amplifier Bias Circuit Board Assembly 
914-1502/-1512 (Sheet 3 of 4) 

DESCRIPTION 

Resistor, 10 k Ohm ±5%, l/4W 
Switch, SPOT, Slide, 300 mA@ 125V ac 

(Left Channel Gain Switch) 
Audio Input Transformer with Electrostatic 

Shield, 250 mW 
Primary 1: 150 Ohm 
Primary 2: 15 k Ohm 
Secondary: 60 k Ohm 
Frequency Response: ±5 dB@ 30 Hz to 20 kHz 

Bias Oscillator Transformer, BE Manufactured, 
100 kHz ±5%, DC Supply: 24V de ±0.1% 

Socket, 8-Pin DIP 
Transistor Mounting Pads (for Qll, Q12) 
Pin, Amplifier Disconnect 
Blank Circuit Board 

ADDITIONAL PARTS FOR ASSEMBLY 
914-1502 

Resistor, 180 k Ohm ±5%, 1/4W 

ADDITIONAL PARTS FOR ASSEMBLY 
914-1512 

Capacitor, Electrolytic, 
Capacitor, Electrolytic, 
Capacitor, Electrolytic, 
Capacitor, Electrolytic, 

Tantalum 

100 uF, 25V 
4.7 uF, 35V 
4.7 uF, 35V, Tantalum 
1 uF ±10%, 35V, 

Capacitor, Poly Film, 0.0033 uF, 100V 
Capacitor, Electrolytic, 1 uF ±10%, 35V, 

Tantalum 
Capacitor, Mylar, 0.01 uF, 100V 
Capacitor, Mylar, 0.1 uF, lOOV 
Capacitor, Electrolytic, 33 uF, 35V 
Capacitor, Electrolytic, 4.7 uF, 35V, Tantalum 
Capacitor, Mica, 220 pF, 500V 
Capacitor, Mica, 150 pF, 500V 
Capacitor, Mylar, 0.01 uF, 100V 
Diode, 1N4739A, Zener, 9.lV ±5%, lW 
Inductor, Adjustable, 8-20 uH 
Transistor, MPS6566, Silicon, NPN, T0-92 Case 
Transistor, 2N5462, P-Channel, JFET, T0-92 Case 
Transistor, GES5816, Silicon, NPN, T0-92 Case 
Potentiometer, 250 k Ohm ±10%, 1/2W 
Potentiometer, 100 k Ohm ±10%, 1/2W 
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PART NO. 

100-1053 
345-0120 

370-0020 

372-0095 

417-0800 
409-0005 
418-0161 
514-1502 

100-1863 

023-1083 
015-5064 
064-4763 
064-1063 

030-3033 
064-1063 

030-1043 
030-1053 
024-3335 
064-4763 
040-2223 
040-1522 
030-1043 
200-0009 
363-9061 
211-6566 
212-5462 
211 - 5816 
180-0001 
178-1064 

QTY. 

2 
1 

1 

1 

2 
2 
6 
1 

1 

1 
1 
2 
1 

1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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Table 6-13. Record Amplifier Bias Circuit Board Assembly 
914-1502/-1512 (Sheet 4 of 4) 

REF. DES. DESCRIPTION PART NO. QTY. 

R8,R9 Resistor, 18 k Ohm ±5%, 1/4W 100-1853 2 
Rll Resistor, 62 k Ohm ±5%, 1/4W 100-6253 1 
R13 Resistor, 8.2 k Ohm ±5%, 1/4W 100-8243 1 
R16 Resistor, 470 Ohm ±5%, 1/4W 100-4733 1 
Rl7 Resistor, 27 k Ohm ±5%, l/4W 100-2753 1 
R23 Resistor, 180 k Ohm ±5% , l/4W 100-1863 1 
R24 Resistor, 3.9 k Ohm ±5%, 1/4W 100-3943 1 
R26 Resistor, 1 Meg Ohm ±5%, l/4W 100-1073 1 
R28 Resistor, 39 k Ohm ±5%, l/4W 100-3953 1 
R29,R32 Resistor, 4.7 k Ohm ±5%, l/4W 100-4743 2 
R36 Resistor, 270 k Ohm ±5%, l/4W 100-2763 1 
R37 Resistor, 10 k Ohm ±5%, 1/4W 100-1053 1 
R41 Resistor, 100 k Ohm ±5%, 1/4W 100-1063 1 
R42 Resistor, 2.7 k Ohm ±5%, 1/4W 100-2743 1 
R43 Resistor, 22 k Ohm ±5%, 1/4W 100-2253 1 
R44 Resistor, 1 k Ohm ±5%, l/4W 100-1043 1 
R45 Resistor, 22 k Ohm ±5%, 1/4W 100-2253 1 
R63 Resistor, 10 k Ohm ±5%, l/4W 100-1053 1 
R65,R66 Resistor, 150 k Ohm ±5%, 1/4W 100-1563 2 
S2 Switch, SPOT, Slide, 300 mA@ 125V ac 345-0120 1 

(Right Channel Gain Switch) 
T2 Audio Input Transformer W/Electrostatic 370-0020 1 

Shield, 250 mW 
Primary 1: 150 Ohm 
Primary 2: 15 k Ohm 
Secondary: 60 k Ohm 
Frequency Response: ±5 dB@ 30 Hz to 20 kHz 

Table 6-14. Record Control and Tone Generator Circuit Board Assembly 
914-1503/-1513/-1523/-1533 (Sheet 1 of 6) I 

REF. DES. DESCRIPTION PART NO. QTY. 

Cl,C5, Capacitor, Electrolytic, 4.7 uF ±10%, 35V, 064-4763 3 
C6 Tantalum 
Cl Capacitor, Electrolytic, 1 uF ±10%, 35V, 064-1063 1 

Tantalum 
ClO Capacitor, Electrolytic, 4.7 uF ±10%, 35V, 064-4763 1 

Tantalum 
Cll Capacitor, Electrolytic, 33 uF, 35V 024-3335 1 
Cl2 Capacitor, Electrolytic, 1 uF ±10%, 35V, 064- 1063 1 

Tantalum 
Cl3 Capacitor, Ceramic, 2200 pF ±10%, 200V 030-2033 1 
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Table 6-14. Record Control and Tone Generator Circuit Board Assembly 
914-1503/-1513/-1523/-1533 (Sheet 2 of 6) 

REF. DES. 

C14,C15 
C16 ,C17 
C18 

C27 
C28 

C29 

C30 

CRl 
CR2 THRU 
CR5 
CR? THRU 
CR9,CR14 
THRU CR20, 
CR23 THRU 
CR25 
!Cl 

IC2 

Ql 
Q2 
Q5 
Q7 
Q8,Q9 
QlO 
Q12,Q13 
Q14 
Rl,R2 
R5 
R6,R9 
Rll 
R13 THRU 
Rl7 
R18 
R19 
R20 
R29 
R30,R31 
R32 
R34,R36 
R37 
R38,R39 
R40,R41 

DESCRIPTION 

Capacitor, Mylar, 0.039 uF, lOOV 
Capacitor, Mylar, 0.01 uF, 100V 
Capacitor, Electrolytic, 1 uF ±10%, 35V, 

Tantalum 
Capacitor, Mylar, 0.1 uF ±10%, 100V 
Capacitor, Electrolytic, 1 uF ±10%, 35V, 

Tantalum 
Capacitor, Electrolytic, 4.7 uF ±10%, 35V, 

Tantalum 
Capacitor, Electrolytic, 1 uF ±10%, 35V, 

Tantalum 
Diode, 1N4148, Silicon, 75V@ 0.3 Ampere 
Diode, 1N98, Germanium, 80V@ 0.2 Ampere 

Diode, 1N4148, Silicon, 75V@ 0.3 Ampere 

Integrated Circuit, RC4558, Dual Operational 
Amplifier, 8-Pin DIP 

Integrated Circuit, LM3900, Quad Operational 
Amplifier, 14-Pin DIP 

Transistor, 2N5457, N-Channel, JFET, T0-92 Case 
Transistor, 2N5462, P-Channel, JFET, T0-92 Case 
Transistor, MPS6566, Silicon, NPN, T0-92 Case 
Transistor, GES5816, Silicon, NPN, T0-92 Case 
Transistor, MPS6566, Silicon, NPN, T0-92 Case 
Transistor, 2N5457, N-Channel, JFET, T0-92 Case 
Transistor, GES5816, Silicon, NPN, T0-92 Case 
Transistor, MPS6566, Silicon, NPN, T0-92 Case 
Potentiometer, 50 k Ohm ±10%, l/2W 
Resistor, 100 k Ohm ±5%, 1/4W 
Potentiometer, 50 k Ohm ±10%, 1/2W 
Potentiometer, 2 k Ohm ±10%, 1/2W 
Resistor, 330 k Ohm ±5%, l/4W 

Resistor, 2.7 k Ohm ±5%, l/4W 
Resistor, 330 k Ohm ±5%, 1/4W 
Resistor, 2.7 k Ohm ±5%, l/4W 
Resistor, 4.7 k Ohm ±5%, l/4W 
Resistor, 2.7 k Ohm ±5%, l/4W 
Resistor, 10 k Ohm ±5%, l/4W 
Resistor, 15 k Ohm ±5%, l/4W 
Resistor. 4.7 k Ohm ±5%. l/4W 
Resistor, 3.9 k Ohm ±5%, l/4W 
Resistor, 10 k Ohm ±5%, l/4W 
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PART NO. 

030-3942 
030-1043 
064-1063 

030-1053 
064-1063 

064-4763 

064-1063 

203-4148 
202-0098 

203-4148 

221-4558 

221-3900 

212-5457 
212-5462 
211-6566 
211-5816 
211-6566 
212-5457 
211-5816 
211-6566 
178-5054 
100-1063 
178-5054 
177-2044 
100-3363 

100-2743 
100-3363 
100-2743 
100-4743 
100-2743 
100-1053 
100-1553 
100-4743 
100-3943 
100-1053 

QTY. 

2 
2 
1 

1 
1 

1 

1 

1 
4 

13 

1 

1 

1 
1 
1 
1 
2 
1 
2 
1 
2 
1 
2 
1 
5 

1 
1 
1 
1 
2 
1 
2 
1 
2 
2 
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Table 6-14. Record Control and Tone Generator Circuit Board Assembly 
914-1503/-1513/-1523/-1533 (Sheet 3 of 6) 

REF. DES. 

R42 
R43 
R44 
R45 
R46 
R48 
R49 
R52 
R53 
R54 
R55 
R56,R57 
R58,R59 
R60,R61 
R62 
R63 
R64 THRU 
R66 
R68 
R69 
R70 
R72 
Sl 

XICl 
XIC2 

Cl9,C20 

C21 
C22,C23 
C24,C25 
C26 
CR21,CR22, 
CR26 THRU 
CR29 
IC3 

Qll,Q15 
R7,R8 
RlO 
R12 

DESCRIPTION 

Resistor, 39 k Ohm ±5%, l/4W 
Resistor, 47 k Ohm ±5%, l/4W 
Resistor, 2.7 k Ohm ±5%, 1/4W 
Resjstor, 4.7 k Ohm ±5%, l/4W 
Resistor, 10 k Ohm ±5%, l/4W 
Resistor, 180 k Ohm ±5%, l/4W 
Resistor, 68 k Ohm ±5%, l/4W 
Resistor, 75 k Ohm ±5%, l/4W 
Resistor, 56 k Ohm ±5%, l/4W 
Resistor, 120 k Ohm ±5%, l/4W 
Resistor, 100 k Ohm ±5%, l/4W 
Resistor, 39 k Ohm ±5%, l/4W 
Resistor, 620 Ohm ±5%, l/4W 
Resistor, 47 k Ohm ±5%, 1/4W 
Resistor, 1 Meg Ohm ±5%, l/4W 
Resistor, 200 k Ohm ±5%, l/4W 
Resistor, 1 Meg Ohm ±5%, l/4W 

Resistor, 100 k Ohm ±5%, l/4W 
Resistor, 47 k Ohm ±5%, l/4W 
Resistor, 2.7 k Ohm ±5%, 1/4W 
Resistor, 10 k Ohm ±5%, l/4W 
Switch, SPOT, Slide, 300 mA@ 125V ac 

(ON/OFF - lkHz Record) 
Socket, 8-Pin DIP 
Socket, 14-Pin DIP 
Blank Circuit Board 

ADDITIONAL PARTS FOR ASSEMBLY 
914-1513 

Capacitor, Electrolytic, 1 uF ±10%, 35V, 
Tantalum 

Capacitor, Mylar, 0.01 uF, lOOV 
Capacitor, Mylar, 0.15 uF, lOOV 
Capacitor, Mylar, 0.0033 uF, 100V 
Capacitor, Mica, 500 pF, 500V 
Diode, 1N4148, Silicon, 75 Volts@ 0.3 Ampere 

Integrated Circuit, LM3900, Quad Operational 
Amplifier, 14-Pin DIP 

. 

Transistor, 2N5457, N-Channel, JFET, T0-92 Case 
Potentiometer, 50 k Ohm ±10%, 1/2W 
Potentiometer, 2 k Ohm ±10%, l/2W 
Potentiometer, 5 k Ohm ±10%, 1/2W 
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PART NO. · QTY. 

100-3953 
100-4753 
100-2743 
100-4743 
100-1053 
100-1863 
100-6853 
100-7553 
100-5653 
100-1263 
100-1063 
100-3953 
100-6233 
100-4753 
100-1073 
100-2063 
100-1073 

100-1063 
100-4753 
100-2743 
100-1053 
345-0120 

417-0800 
417-1400 
514-1503 

064-1063 

030-1043 
030-1553 
030-3333 
041-5023 
203-4148 

221-3900 

212-5457 
178-5054 
177-2044 
177-5044 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
1 
1 
3 

1 
1 
1 
1 
1 

1 
1 
1 

2 

1 
2 
2 
1 
6 

1 

2 
2 
1 
1 
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Table 6-14. Record Control and Tone Generator Circuit Board Assembly 
914-1503/-1513/-1523/-1533 (Sheet 4 of 6) 

REF. DES. DESCRIPTION PART NO. QTY. 

R47 Resistor, 10 k Ohm ±5%, l/4W 100-1053 1 
R50 Resistor, 2.2 k Ohm ±5%, l/4W 100-2243 1 
R51 Resistor, 4.7 k Ohm ±5%, l/4W 100-4743 1 
R71 Resistor, 10 k Ohm ±5%, 1/4W 100-1053 1 
R73 Resistor, 39 k Ohm ±5%, l/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%, l/4W 100-5653 1 
R77 Resistor, 120 k Ohms ±5%, 1/4W 100-1263 1 
R78 Resistor, 47 k Ohm ±5%, l/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%, l/4W 100-7553 1 
R86 Resistor, 56 k Ohm ±5%, l/4W 100-5653 1 
R87 Resistor, 120 k Ohm ±5%, l/4W 100-1263 1 
R88 Resistor, 10 k Ohm ±5%, l/4W 100-1053 1 
R89,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 
R94 Resistor, 68 k Ohm ±5%, 1/4W 100-6853 1 
XIC3 Socket, 14-Pin DIP 417-1400 1 

ADDITIONAL PARTS FOR ASSEMBLY 
914-1523 

C3 Capacitor, Electrolytic, 4.7 uF ±10%, 35V, 064-4763 1 
Tantalum 

CB Capacitor, Electrolytic, 1 uF ±10%, 35V, 064-1063 1 
Tantalum 

C9 Capacitor, Electrolytic, 4.7 uF ±10%, 35V, 064-4763 1 
Tantalum 

C31 Capacitor, Electrolytic, 1 uF ±10%, 35V, 064-1063 1 
Tantalum 

CR6 Diode, 1N4148, Silicon, 75V@ 0.3 Ampere 203-4148 1 
CRlO THRU Diode, 1N98, Germanium, 80V@ 0.2 Ampere 202-0098 4 
CR13 
Q3 Transistor, 2N5457, N-Channel, 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 ±10%, 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%, 1/4W 100-2743 2 
R28 Resistor, 330 k Ohm ±5%, l/4W 100-3363 1 
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Table 6-14. Record Control and Tone Generator Circuit Board Assembly 
914-1503/-1513/-1523/-1533 (Sheet 5 of 6) 

- -

REF. DES. DESCRIPTION PART NO. QTY. 

ALTERNATE PARTS FOR ASSEMBLY 
914-1533 

Cl,C5, Capacitor, Electrolytic, 4.7 uF, 35V 024-4753 5 
C6,Cl0, 
C29 

ADDITIONAL PARTS FOR ASSEMBLY 
914-1533 

-

C3 Capacitor, Electrolytic, 4.7 uF, 35V 024-4753 1 
CB Capacitor, Electrolytic, 1 uF ±10%, 35V, 064-1063 1 

Tantalum 
C9 Capacitor, Electrolytic, 4.7 uF, 35V 024-4753 1 
Cl9,C20 Capacitor, Electrolytic, 1 uF ±10%, 35V, 064-1063 2 

Tantalum 
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 
C26 Capacitor, Mica, 500 pF, 500V 041-5023 1 
C31 Capacitor, Electrolytic, 1 uF ±10%, 35V, 064-1063 1 

Tantalum 
CR6 Diode, 1N4148, Silicon, 75V@ 0.3 Ampere 203-4148 1 
CRlO THRU Diode, 1N98, Germanium, 80V@ 0.2 Ampere 202-0098 4 
CR13 
CR21,CR22, Diode, 1N4148, Silicon, 75V@ 0.3 Ampere 203-4148 6 

\ CR26 THRU 
CR29 
IC3 Integrated Circuit, LM3900, Quad Operational 221-3900 1 

Amplifier, 14-Pin DIP 
Q3 Transistor, 2N5457, N-Channel, JFET, T0-92 Case 212-5457 1 I Q4 Transistor, 2N5462, P-Channel, JFET, T0-92 Case 212-5462 1 
Qll ,Q15 Transistor, 2N5457, N-Channel, JFET, T0-92 Case 212-5457 2 
R3,R4, Potentiometer, 50 k Ohm ±10%, 1/2W 178-5054 4 
R7,R8 
RlO Potentiometer, 2 k Ohm ±10%, 1/2W 177-2044 1 
R12 Potentilmeter, 5 k Ohm ±10%, 1/2W 177-5044 1 
R21 THRU Resistor, 330 k Ohm ±5%, l/4W 100-3363 5 
R25 
R26,R27 Resistor, 2.7 k Ohm ±5%, l/4W 100-2743 2 
R28 Resistor, 330 k Ohm ±5%, 1/4W 100-3363 1 
R38,R39 Resistor, 3.9 k Ohm ±5%, 1/4W 100-3943 2 
R47 Resistor, 10 k Ohm ±5%, 1/4W 100-1053 1 
R50 Resistor, 2.2 k Ohm ±5%, 1/4W 100-2243 1 
R51 Resistor, 4.7 k Ohm ±5%, 1/4W 100-4743 1 
R71 Resistor, 10 k Ohm ±5%, 1/4W 100-1053 1 
IU3 Resistor, 39 k Ohm ±5%, 1/4W 100-3953 1 

~ 
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Tsible . 6-14. Record Control qnd T~me Generator Circuit Board Assembly 
914-1503/-1513/-1523/~1533 (Sheet 6 of 6) .• 

. ' - ' ~ --

REF. OES. DESCRIPTION PART NO. QTY. 
..,. - . - -. ·-.., , ......... 

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%, l/4W 100-5653 1 
R77 Resistor, 120 k Ohm ±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%, l/4W 100-2763 1 
R8§ Resistor, 75 k Ohm ±5%, 1/4W 100-7553 1 
R86 Resistor, 56 k Ohm ±5%, 1/4W 100-5653 1 
R87 Resistor, 120 k Ohm ±5% , 1/4W 100-1263 1 
R8~ Resistor, 10 k Ohm ±5%, 1/4W 100-1053 1 
R89,R90 Resistor, 39 k Ohm ±5%, 1/4W 100-3953 2 
R91,R92 Resistor, 1.5 k Ohm ±5%, l/4W 100-1543 2 
R93 Resistor, 220 k Ohm ±5% , 1/4W 100-2263 1 
R94 Resistor, 68 k Ohm ±5% , 1/4W 100-6853 1 
XIC3 Socket, 14-Pin DIP 417-1400 1 
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SECTION VII 
DRAWINGS 

7-1. INTRODUCTION. 

7-2. This section provides assembly drawings, schematic diagrams, 
and wiring di~grams as indexed below. 

NOTE 

NOTE 

NOTE 

NOTE 

FIGURE 

7-1 
7-2 
7-3 
7-4 

7-5 
7-6 
7-7 
7-8 

7-9 
7-10 

7-11 

7-12 

7-13 

7-14 
7-15 
7-16 
7-17 

THE ASSEMBLY DRAWINGS AND SCHEMATICS IN THIS 
SECTION SHOW THE MOST COMPLEX VERSION AVAILABLE. 
LESS COMPLEX VERSIONS OF THE MACHINE OR ITS 
COMPONENTS ARE COVERED BY THESE TOP LEVEL 
DRAWINGS. 

REFER TO THE PARTS LIST TO VERIFY COMPONENTS 
USED IN A SPECIFIC ASSEMBLY. 

TITLE NUMBER 

3000 SERIES SYSTEM SCHEMATIC DIAGRAM 0906-3141 
3000 SERIES WIRING DIAGRAM 0906-3105 
MODEL 3100 FINAL ASSEMBLY DRAWING D906-3124 
MODEL 3200/3300 FINAL ASSEMBLY DRAWING D906-3123 

(2 Sheets) 
DECK ASSEMBLY DRAWING 0906-0000 
POWER SUPPLY CIRCUIT BOARD SCHEMATIC DIAGRAM 0906-3142-1 
POWER SUPPLY CIRCUIT BOARD ASSEMBLY DRAWING 0914-1535-1 
PLAYBACK LOGIC CIRCUIT BOARD SCHEMATIC 0906-3111 

DIAGRAM 
PLAYBACK LOGIC CIRCUIT BOARD ASSEMBLY DRAWING C914-1571 
RECORD AMPLIFIER BIAS CIRCUIT BOARD SCHEMATIC 0906-3110 

DIAGRAM 
RECORD AMPLIFIER BIAS CIRCUIT BOARD ASSEMBLY 0914-1512 

DRAWING 
RECORD LOGIC AND TONE GENERATOR CIRCUIT 0906-3112 

BOARD SCHEMATIC DIAGRAM 
RECORD LOGIC AND TONE GENERATOR CIRCUIT 0914-1503 

BOARD ASSEMBLY DRAWING -1513 
-1523 
-1533 

REAR PANEL CONNECTOR WIRING DIAGRAM B906-3104 
HEAD LEAD TO CIRCUIT BOARD WIRING DIAGRAM (906-3140 
MOTOR WIRING DIAGRAM B959-0009 
POWER TRANSFORMER WIRING DIAGRAM B906-3136 

7-1/7-2 
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REF 

REF 
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KE\/. I: 
RS.V . 1, 
REV'.<!, 

R£\I. F 
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2 
PLCS 

" 

7 1:, 
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58 I 471 - 0079 60TTOl-1 PLAT£: 

57 I 471 - 0180 "10 lHJTING f"t.ATE, CON....iEC.TO'R.S 
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"13 ' 415-2012 FUSE HOLDER 

"12 I ,q 17 - 0'.311 PHONE JACK. 

"II I 418 - 0303 24-PltJ C:.OfJt-.>l!'C.TO~-c,~w. J5 
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29 A/ R FHMS , #4- 40 1'- 3/8 

28 AIR Fl-tMS, ,1<6-32 'X. 3/16 

27 A/R PHMS, ♦6-32 'X. 1-:?;/8 

2.6 AIR FHM~ • .¢2-56 7< 3/16 

25 A/R HE)( 1-JUT #E,-32 ("'OT USED i>l"" UIJI,...) * 
2"/ A/R 1../WA~HER. .,..._ 

23 4 <+<+1- e1se 5TANOOFF, 1/4 1' !1'/e X 6-32. TAP 

22. 2 41-r-2100 22.-PIN CARO EDt.,E COIIJIIJl!:c-rt:>Jl. 

21 I 376-76!5'E, POWER TRAN5FORMER 

2D AIR 370- 0017 TRA>JS.FORME'R Sl-+IEU:> 

15 A/R 370-002.5 OtJTP"UT' 'TltAN~'FORt'l~R 

18 A/R 45.3-0007 CAPACITOR~ CLAMP 

17 I 0:29-10(.(., Fl"WD CA?ACITO'R., :, MFP 3i!:i)ti:f 

16 
I 02.!!1-1067 MOTOR CAPAC.ITOft, 0.i MF0f'1!!14)0V , 

15 I DEC!(. ASS'( 

I "' 
13 I ozs- 10,~ MOTOR CA'PACITO'll!, _q5' MJll'C (60MaVNITa) 

12. z ~"i~-0008 MOL..E 'PU.JG I Q's 
I 450 -1700 HOLE PLUG,> FF 

II 
S.'wlTCH , M1"1 -n>-LE', ~-T-(S:F ONL't) I .347 - 7108 

10 I 3"17-7101 SWITC.H, Ml>I '1'1:>G.G.LE, S.P'-T- 53 OIJ/0,,F, 

9 2. 32"'1- 012!5' INOICATO'lt LAMP HOl..l>lt'llt. (QT1llP$ Ol\lL"f) 

8 A/fl. 321 - 0'.3:Z.7 LAMP 

7 I 343-0152 $'wlTCH CAP, ~EEN 

(o A/R 3'¼3- 0014 !;\,,/ITC.I-I CAP, W>IITli (Q TRI" ONI..V) 
s I 3"!3-0013 SW ITCH C...?, REP 

4 I .34~ -0012 SWITCH, ILLUM "P 11, - ~2 ISTOP ; 

3 I 34!1- 0150 S',,JJTC.H, lLt...UM P8 - SI Sl"AttT" 

I 503-00IZ F'RONT 'PAI-lit\.. (Q.-TRJt') 
2 

I "fti,O-000~ F~OIJT "f'II\NEL. l10ut.lT ------.._____,_ 
'x" x'" 'Fli..>AL A~!;EMl!>l..'I' , 1"1001£1- 3100 

QTY 
IMQU ITEM ROD PART NUMBER DESCRIPTION 

LIST OF MATERIAL 

TOlUtAHCf UNLESS r.•• 7Jts.& 1•m,-/a4"Tst BROADCAST ELECT~ OTHfltWISE SPECIFIED 
~ECKfD l°"T[ 

DlCIMAL Z '1..•.01 :Sl"l.•.005 
,1tACTIONAl. 1 11•4 Nci•- r·- TITLE MODI!:!.. 3100 ANOULAltt ,-
SHUpt fDGES TO iY ,, ... vu, FIIJAI.. '1\$~1tM&1.V 
IEND ltAOII 
,1LLET JtAOll 

1) 1-• NU 90"-. -...:31 '2.4 Ii.ti MATERIAL TREATMENT OR FINISH -- -- :,ooo SE1'. IE'. rvtl , 1, SICCT I o,';) 

wigfi
Stolen 2 Line Transparent
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I 
I 
I 
I 
I □ 8kHa 

I 
I 

F~ONT PIJL 

I ('SEE CHART) 

I 
I 
I 
I 

2. PL..C.S 

I 
I 
I 
I 
I 

I 

4 2 

41 

u. Pi.cs 

20 

72 28 PWR '51./,PPL..Y 
PC &P._. 
(~EE CHART) 

4 PL.C.S 

'2. P1..c.s 

l"Ofll THIE EXCLUSIVE UI OF 
IIIOADCAIT t:LECTIIONICI , INC . 

l"EIIIOfrfNEL AND CUITO ••• 
ALL ,uoHTI "EIEIIYI 

TOLERANCE UNLESS 
OTHEIIIWISE SPECIFIED 

DECIMAL 2PL•DI SPL•.005 
,11:ACTIONAL !: I / 14 
ANliULAR!: .. 
SHAIIIP EDGE S TO 
IENO R.1.0 11 
FILLET l'I AOII 

MATER IAL 

--

RE \/ A - EC."' ,;;34 
B - ~ ,::_ ~} ~lb I 

C - ECN 747 
D - E C. "' 896 
E: • EOJ S'!O 
F - E.CN 14'50 
G • i;. CN \10~ 
1-1-Eo-l'-1333 

~"'"~.G IDATE Y/J.J/7S BROADCAST ELECTRONICS INC. 
~~ECl<EO 'DATE -A FILMWAYS COMMNY-

••••• r-··· TITLE 3200 ~ 3300 
:;"'1110Y1:g I/ Fl'-.lAL A~$1.:M~L'( 

I 1) I""" NU. 906 - :3 I 2 ::!, nr TREATM~ FINIS/ 

'.3000 '!~iERJE.~ r: ... 1 /,z. SHEET I OF ' ,Z. 

wigfi
Stolen 2 Line Transparent
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I 
LI 5T OF 1-1ATERIALS LIST OF MATERIALS LI ST OF MATER I ALS. 

=11 QTY PART t\lUM&R DESCRIPTION ITE>' QTY PART NUMe.ER DE"SCRIPTION IT~• qry BA.RT NUM!!>ER OE$C'R.IPT"ION 

I 116 A/R 906-3118-1 HEAD LEAD CA'e>LE.,...(MoDEL ;!,"200) 57 I 6el-172.3 1-INE CORD IX X FINA\.. A~5EMBLY I MOOE"L.5 32.00, 3300 
... 

11; iA.IR. 906-3118-2 ~ (MODEL 3200) 58 I "401-ooos STRAlt.) REI-IEF I 4f..0-0006 FRO~T PANEL. t--,OIJIIJT , MO O EL .3200 
I 

118 Ml. 90E,- 3118 -3 .. (MODEL 3200) (STEREO ONLY) 59 I 4 19- 007 I WIRE." t-ll)T I 460·0007 FRONT PANEL f10UNT, f10t>EL 3300 

I 
119 AIR 90G:, - 3119·1 ~(MODEL 3300) E,O 4 410-1416 ""' !>PAPE LUG, / 
120 A/R 90&-31 19·2 .-(MODEL 3300) 61 I #G KIJU~LED t-JUT ) 
l'21 A/fl. 90&·'3119-3 HEAD LEAt> CA8LE"H<:MOt>EL 3300) (STEREO 01\JLY) 62 2 417- 02.9S TRA\.l~ISTO'R. SOCK~ ... I 503-000"I FROl--li' l"1'NeL :,'ZOO "-? ( 
122 ,;;3 I 219-3055 POWER TlilAN:51:>TOlil, QI ITEM .. IVUMe,E.R.!, 

I 

I 

12?. '-"I I 227-7B2"! 2"T V RE"GlJLATOR,, IC• I 6, I 503-0006 F~T PA.I-.IEL '3'200 Rl"S 

12'+ ,;;s I 02"1-~,3~5 CAPACITOR, 33 MFD, 3sv. 

,125 ~"!>-000!1 I-IOI...!!: PLUG, Q',. .. I 407-3000 TRANSl!!,TOR COVER: 
' ··-

12'- A/R 417-o3o3A MIC INPUTJAC.K, J8 (LEFT), J9 (RIG.MT) ~ I 503-0009 FRONT PAt,IEL 3":!,00RF' 
tc.7 I ·----

1-Z.7 IV"' 451-1200 HOLE PLUG, 

128 68 WR 5 ELF TAPPI ~Gi SC.R.E"w' :llt; X 1/2.. " II I .!503-0011 !"RONi' P,,_~EL -:5300 R.~ 

l:Z.9 E,9 I 402.-0006 CAl!>LE Tl E MOU"1T 12 I 503-0013 FROI.IT l"ANEL ~'Z.00 P/'P'S. -
i?,O 70 13, I 503-00!4 FRONT PANEi- ~ P/1"5 
131 I 471-0080 e.oTTOM PLATE, MODEL 32.00 141 I 343-0150 5WITC.M, ILLUMltvATEP P 8, SI STARr 

71 
IS I\~ 3'13•0012. .S.'WlTC""', l\...UJMllvAlEt> P 'ei, 52 'STOP, SE, QI , S7 Qll I 471-0081 BOTTOM PLATE:, MODEL 3300 

I 47/-0083 COVER. , MODEL. 3200 1• A/ft 343-0013 CAP, RED 
7;1. ,, I 471-0084 COVER,, MODEL. 3?,00 17 3"i3·0ll52 CAP, GoRN 

la II/ ()I 

0 V g g 
a dl 0. 

0 ,Q u 2 l u 
,0 "' ~'it u 0. l!7 u Cl. < < r Cl. Ill w 

!d < 2 
u Vo 

~ 'JI IQ g Q{ DI U\ 

d 0 
0:- ~ si Q. .J "1)/-

2 n. l/. ~ 
0 

~ 
::, s I: trl II) u . 

~ (/)~ e; A e r I- D< ll. 2 >- 0 
0 ) < u u 1/) 

~ Ill 0 .J w ~ r-.: II. ll.. ll.. (l{ r..: 

I 
I 

73 4 .t./03-219</ FOO'T, RU[!l>SE'R ,a 2. 3"13-0014 CAP, WHT -
74/ A/R PHM5 #B·.32 -,<. ,Vo!!I ,19 I 3"17·7101 MIN,,OCS.G,LI!:, sP::.T, 53 ON/OFF 

75 r 3'+7-7108 ~, ••• wrc:-_rt, MltJ, TO<!l(iL-E, !:,PST, 5-</ FF 
20 

7/o A/~ PHM!> #'-· 32 -t. 3/8 I 450-1700 HOLE PLUG 

77 I 91'1- 1505 POWER ~UPPLY PC. eP 21 A/R. 191 -1053 POTE'NTIOMETER , IOK 

78 I 91'+-1515 t W/QTR~ u 11/R. 484·0500 Kt,.JOI!, 

a A/rt 319-001'1 VU METER 

S AN0ARD i;i, 77 81 - - 30 30 

MODEL 
3200P 

906-32.00 G: ·TRl!"e. 90E,·3000 12 76 63 - - 30 30 

'F FWD~ Q. TRIPS 906•3006 12 eo 1¥1 - - 31 jl "", 3Z '31 

s A>JDARD '1 77 81 B9 91 30 30 

i'10DEL 
eo I 91'4- 1535-1 POWER SUPPLY PC l!>P, '-(Fl" ♦ GI TRIP,. 2.q l'Vf(. 459-0018 VU METER C.L.AMP .3200RP 

81 I 914-1501 PLAYBACK LOGIC. 'PC. 13,0, MONO as A/R 321-032.7 LAMP 906-3201 
Q TRIPS 90 .. -3001 q 76 83 89 92 .30 30 

I 1 -AIR FHM~ #"i•,<fO ?t 3/8, 

B3 I 914-ISZI f w/QTltlP$ 27 2 324-0,2.s II.Jl)\CATOR LAMP HOLDER , ~t. ~ S7 (PLAY Ol<)LY UIJIT!,l_ 

84 I 914-1531 MONO, vi/FF;, Q I 0-C.\( A~~£M~L.'( , MODEL o,200 
28 

85 I <;)14-1541 STEREO I t>ECI( AS~IEMS\..'1', MOt>l!:L. 3'?,00 

F FWDIG.TRIP5 906-3007 "I BO 84. 89 92 
31 fl 30,t 
32 1!,\ 

5 ;.>i1'JDA.RD ,-z. 77 85 - - 30 30 

l"'\OPEL. 
3200PS 

1 a9 AIR 4!53-0007 MOTOR CAPACITOR, CLAMP 906-3202 QTRIP$ 90<i,-3000 12 78 , 87 - - 30 ::lO 

S7 I 914-ISGI f w/QTRlll'S :so I 029- 106.1' , ,; MFP 

88 I 91</-1571 PL ... YBACK LOG.IC. PC 6!>, ~TEREO, W/F'F j Ci1. :a, I o~- 1:oo;.11, f 3MFD 
F FW!> fi QTR1P5 90E>-3006 12 eo 88 - - 31 f 30$ 

3Z '3' 

I 
89 I 914-1502 RECORD AMP/e,1 .... ~ PC.BO, MONO 32 I 029-101'5 MC>TOR CAPACITOR, ,9!5 M!'O (S0>1z) 

90 I 914-1512. RECORD AMP / BIA$ PC St> , ~TEREO 33 .1,/R. 370-00%5 OUTPUT TilfAN~~ER 

91 I 91'+-1503 REC CONT EJ, TOIVE G.E>J PC 8D, MONO .3"f ,1\/R 370-0017 TRA~FORMER. '!>HIELcl' 

9.2 I 9 14-1513 MONO, W/Q 3S I 37•-7•56 POWER TitAN~FORMER 

/I/JR 
-----~ 

93 I 914-15Z3 ST!;RE0,wql& 36 4l7• ZIOO 22· Pl IV c.ARP E!>CS.E CONNECTOR 

S ANPARO G. 77 as 90 93 30 ;30 

MODEL 
.3200RPS 

906-3203 Q!TI<IPS 90&-300I " 78 87 "" 9't 30 :30 

F FWD¢ Q TRIPS 90(,,-3007 E, BO 88 90 94 3lf aoi 
32 ~, 

I 9'1 I 91.</-1533 REC C.ONT Ii TOt,.JIE i:.EIJ PC 8D, ~Te:R.EO, W/Q. 37 1!' "f'tl-815& :5TANPOF'F, 1/4 X 5/B LG. X 6·32. TAP 

95 I 919- 150"! E><TEt.lt>ER P C. Bt> * I ·-
96 " ~R HEJ' .>JUT ,#6-32 

S ANDARD ''3 77 e, - - .30 30 

i'10DEL 
330oP 

97 "IO t'VR FHM<::, #2-Slo X .!l/16 906-3300 QrrR1PS 90&-3000 13 78 83 - - 30 30 

I 98 I "f 18- 0304 lo-PIN PLUG. , Cl I\JCH (M) , J"! ?1-"'f OUT' * "ii I 471-0070 1:>IDI!: PLATE" , RIG.HT 

99 I 418- 030 .. ,4-PIIJ PLU<.,, CINCH (M) , J5 REMOTE * 42 I "171-0071 SIPE PLATE, L'E'FT 

100 I ..:+18 - 0"!JO!i 6·PIIV !"LUG, , Cit-JCH (F) , J7 REC. 1..i * """ I 471-0072. WR ... PAROUl\lD , PC C.ARD CAGE 

FFWD'FQTRI~ 906 - 300& 13 80 8</ - - 3111 30, 
32 SI 

,;; ANt>ARt> 9 77 81 89 91 30 '30 

I 
/01 4'<I I 471·00'11/ MOU>JTI II.JG, PLATE, CONt.l 

102 "IS I "171-00&(, COVER, PC CARD 

103 ~ AIR '1-0q-00:1.0. G,UIDE, PC CARD 

104 "17 4/R PHM~ 'il"'-·32 -,<. 1/4 

M ODEL 
3 300RP 

SOf> - 3301 QTRl'PS 90G-~0\ 9 78 83 89 92 30 30 

F 'FWD i Q 71<\PS 906--3007 9 80 8'1 69 92 .!11 f, 30, 
32 3.\ 

10s ... l'/R. L/WASHER #<.. 
s AIIJDARP 1'3 77 85 - - 30 :30 

'°" 2 441-~:311 SUPPORT "19 1,1./R 417-2.101 K.EY, CONNE.CTOR MODEL . 
2 421-1102 REAR l"A'NEL , MODEL ;:5200 107 POP RIVET ' "+71-0077 

' 
so 

106 I "\.2.1 -0019 FASTENE:R1 RACK I -'171-007.9 Fi:EAR ·pAt-JEL, MODEL. 3300 

IO~ 51 I 419-0302 ,-PIN COIVIJECTOR, C.INCI+ (F) , J4 

3300PS 

906-3302. 
QTRIPS 90E>-:3000 13 7B 87 - - 30 30 

F FWD~ QTRIP::. 90E.·3006 13 80 88 - - 31 ft 30~ 
3Z 31 

I 110 A/R F/'-JASt11i:l2."#6 5:Z. I "+18-0303 2"1-PllJ Cot-11.J~CTOR , CINCH ( !'), JS 

Ill I ,418-0SOI E,-PIN CONNECTOR, Cl"-ICH (M) , J7 

~/R PHMS *'--32 ?< 3/8 
5.3 

112 I "151-1200 HOLE PLUG. 

s ANDARD \1 77 85 90 93 30 30 

MODEL 
3300RPS 

113 A/R PH M~ # c;; - 32. 7<- 1/"f ~ I '415"- 201:Z. FUSE I-IOL.DER 906-3 303 QTRl'PS e>Oo · ;300I II 78 87 ~ 94 30 30 

I 11'1 AIR. FHl'IS #6-32 r 3/1• 55 !1 3'.?>0·0100 FUSE, I AMP 

115 -'JR ?Hl"IS~,-3.z ">' 1-3/S s, I "t 17 -0'311 PHONll JACK, J• 

I 
IJOTEi!:>: 

I, -,+-
1ITIP1~ NOT" SHOWt,.l 0~ t>1'A\•IIN(i, . 

F FWD I!, Qi'1UPS 906-.:,007 II eo 88 90 94 
31 ljJ 3it . 32 

TOLERANCE UNLESS rvA\lt'N 7",S..9IDATE "f}I~ BROADCAST ELECTRONICS INC. OTHIE..WISE SPIECIFIED 
i~ECt<ED jDATE 

DECIMAL 2 PL • .01 lPL•.00' 
,illACTIONAL t I /14 ~~ .. r··· TITLE 3ZOO ~ 3300 
ANGULAltt. I"' 

~~,.l'l'OVt.u Fl I\JAL A's."=>EM BLY SHARP EDGES TO 
IENO lt AOII 

A", 1=u NO. 90~ • 3123 I N~V FOIi THI lXCLUIIVE UI OF FIL LET RADI I 

IROADCAIT ELECTIIONICI , INC . MATER IAL TREATMENT OR FINISH ~ 
1'£RIONNEL AND CUI TOt ... -- I 5ERIE:S r"I SHEET '2. PF '2. ALL IUGHTI REH:ftVI -- 3000 

I 

wigfi
Stolen 2 Line Transparent
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

HE/G)•l'r, ZENITH .4DJus7/ 
-120- -4<1U. 

(,4Pl CS) 
84.5.9-0/5,7-00/ (2PL.~S 

SEENOT£#f 

LOcK/420-441 

AZIMUTH A Wi.is r / 420-600. 

-4S'9·0!S 
845".9 

-?Z0--"110 
~,?3-400 

0 

--,,?0 _.., 103 . (4 PLC S) 

-42.0· -4/o-1 faz.3- ..,:0 02 
-'123-400/ 

z Rtcs. 
MOD£:~ w/4El"T Gi.JICJE O\«Y 

-rzo -24{0 HEAD CLA,MPlll/(ii Sc.REW 
(4.0LCS) 

::~:;;~--=~::,"",;';,o ~"'"' 
apritL § 

FRONT VIEW 
HEAD CLAMP ,4s.s'y t..~S.S 

HEAD (cPLcs) 

N '3 ' ,, REVISIONS 

K PE:R £CN <r 07u 
REV. DESCRIPTION DATE APPROVED 

6 ,::..ev\_r.s N .. :; .• r; 
~£~~A_:e;_R_E<_;:::_;,y __ 4 _cs:_:.?._1,;" _______ H-----+-~-- -1 c. /'cR EC.N 2.(,,.S(",, 

c__,__A_~_"A'_Ei._"_W_4_S._;;-_7,_~_4_~_'<!_'-f __ --i_,__--~--~ lJ F£r. cOJ 2 7 <5 s-

2B!J-2S66 

. /(,,0 

07-0858 
8 3 

9-00:!$., 
1S8/--,z o◄f0-1 

----..,zo - ,r,-'/98 

-'171 - 0157 

' 2_ S££ TABL£ F O R 
DECK AAT€ NUMBERS 

MODEL S GU/0£, OECK 
L£FT PLATE 

3/00 3/0 NONE ...:s:IQ.a::;o,t 

32.00 , 320 1., 
4S2-00..10 ~ 'i'I-Z002 

3202. ::3?'73 
4'1/·z<XJZ·/ 

1'1/-300 2 

1'1!·3002·1 

19/-4002 

4S2- 00.JO -71/-4002·/ 

#OTE.5: 

E P E/:" r-rt/ 2 ':JB -

r /'E.f' E<,;.A.J J .)01 
a P£R ECA/ .3 180 
;; PER E'<Z A/ %7.3 

""'1Z-:3 - ':>".,0 2 
..,2.0 - 0/08 

/..?P!. -:..S) 

--,sc-po..--<1 

C471-0l.92 

/- ~ ,,..,,.., 
Z · l ·'OI '"J!> 

5~-61 iA 

6-J0-8/ (:0 
/0· / 3-l!JI /Yl/1 

//- f o -al J!)5 
l - l~ -1,r~ 

....W,<' 7·&, · 6'A ~ 

/. AU0-0/9.s-OOI llf0tl1YTS /N . "9-0/5.9-001 VSIN6 700-0015. rLOCT/TE .NZ) TH£N 4.2-3-/0.?2 
WI TH 700-0/0.9 r L VBR/PLA 
Th'EIY 8~S9-0IS7-00/. T#. 
T#.E/V 4'.2/-000.5. .? PLC...S: 

") 0/r BOTH SIOES ANO ON BEAR/N6 SVRF;fCE OF A420-0/.9.3-00/. 
,,;t,2-3-000& ff/TAI 700-0/a.9rLt/8R/PLAT.F.) 0/V BOTH S/0£.S_ 

"'°"'.-TART MGHTS 81'9 
lnlomMlllon dl9cl0Hd Mrffl. 
1n1tlon II aYbmmed In con 
Mlther thl1 document nor 
llon dlec lOMd herein thall r9Pro-
duc:ed or tran,tarr9d to ot- ument1 
or uMd or dltclONd to othe 1or ffllrt­
uflcturlng Of lor any other purpoN 
except H ~INcally au rb:lld In 
writing by BROADCAST ELEC ROHICS, 
INC. 

TOLERANCE UNLESS 
OTHERWISE SPEC,FlED 

DECIMAL 2 PL•.01 3PL • .005 
FRACTIONAL :t: 1 /M 
ANGULAR :t 1• 
SH4RP EDGES TO 
BEND RADII 
FILLET RADII 

MATERIAL TREATMENT OR FINISH 

BROADCAST ELECTRONICS INC. 

TITLE 

A5'SE:MBL Y .DEC /<( 

SCALE ½ SHEET / o, / 

wigfi
Stolen 2 Line Transparent
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·swrrO't 

I...OGIC \..EVE\. : r\lGH • $\~S-4F°.._f' 
L.0W• SIAS ON 

I 
I 

! 

I 

I 

I ', 

H 

Ca 

F 

E 

0 

C, 

B 

A 
R"'v 

EC,-j ~'5'?>~ OF/f" IO·t5 ·8°3 

!'E'it cC/IJ '-1321. ..IA.It t.-27-t!ll 

!'"ER -~"#L/227 __,».Ir '"i·2S-8J 
l'ER E<:.N# 22/S 8 · 7•80 

P€R. ECNc;,. Zl'f/ 7 - 14-80 

PER EC.N # l8fol ,~1,1/7'1 

· PER e:c."-1 ~Q.48 ll/111./7'5 

PE.Ii: ECN •ss3 7·"1·7S 

r-,e_C:~C>.IPTIO"-l lo.1>,,e: 

JLi 
~t::( 

1 1:f ! 

/I? IY) ' 

IY/"1 

::rr1 

-4 fOfl THI IXCLUIIYE UI OF 

MtOADCAIT ILECTIIIONICI , INC . 

;,4?- i N"IONNIL AND CUITO ,. .. 
ALL ftlGKTI IIIEHflVI 

wigfi
Stolen 2 Line Transparent
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I 
I 
I -

0 0 

s, 
o-GLJo 

L- 0 () 

0 
0 

~ ,, 

- ' 

I 
C) ' 
S.Z 

- ,, 
" - ., 

I I 
I 
I 

() ;11 
'----

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I .. 

I 

REVISIONS 

IIE DESCRIPTION 

'----

A -

8-

c-
l)-

F-

,__,_ I 

I 

.J - ) 

CHASSIS GIPOI/N&J 

K - NO CONNECTION 

;=. 

C 
l 

t. 
~ 

G ,,. 
J 
I<. 
L 

N 

Ill 

L -1 TO /flfihT R<COlf'D ,t.EV,££ COVT~L. >- v 
.., _ Tl:) ££,CT /f'ECO/fD LEll'E'L CON77fOL - / 

,., _ CHASSIS G,/f'OUND NO CONNCCT/ON >- ~2 

p- j 
R-

s-} 
T- NC COIVNICCTION 

v-

i,'·} CNlfSStS 6~0(11"0 
W - CU£ IN,OUT 

NO Co,,,,,t,v«TtON { 

- s 

.... ~ 

... 7 

- 8 

- 9 

} 

~ CU£ t,IAS SW/T'CH 

NO CONNECT/OIV + Z.., l'DC 

n"TE~A£ MtfS Sw,-rr:I>( """'°~ISION r-,•z 

JC -

Y-

- ~o 
.... ~, 

z-

/✓OTES: 

A=R S::N S.33 
PE/II" .c;.-,v (o4,"t 

~RECN 7?.3 
~R£CN ,o~ 
PER £Cl\/ ~8<i:,f 

PE,ff ECN 228<o 

l=i!:R E C. N .?~33 
,ct,"R E C .IV 31?1 

/>I~ .£e,V , ;&, f 
PER. ~cw o;oo~ 
PER EC>J y537,; 

PE~ £CAI S0.37 

\ 

l 

1. SEE fiC,,..,E:A-fATIC Q9<X:, - .3110 

.c S E:E ,l~/..-H 91~- 1.$?,!! 

DATE APPROVED 

1- 9· 7S .,;(,:; 
I I -/~ - 7 .. : ,.... 
.?· 9 Jr,. .,:~ 
1-,r.. - 76' -:: "-- -· 
•,Z ·J . . 7.9 . ../ LJ ,-
> ,.:, . ~ , A-1-A-1' .. . , - ~ · c., ,.,,: . ;::-

~ _,; ~ ! ,j ,,C;-

'1·,U·8~ "'9K 
,_)r.,,.;.\ "2·11·,... 7'"(;(' 

0~ 10·%543 ,d" 

,,wE ~9-8., v RC... 

.. 

,.,.._,M'f MCIHT9 are Included in 
infonM.tton ditck>Nd ._...,,, Thia lntor· 
mation ._ 14,1bmitted in confidence and 
neither thla document nor tne tnfonnl­
tton dtecloNd herein lhall be repro­
~ Of tranaterrecl to otflef 6ocumentI 
Of uNd Of cMeclOMd to otMf'I fof' man­
ufacturing or for any other purJ)ON 
except •• apecifically authorized In 
w~tlng by BROADCAST ELECTRONICS, 
INC. 

TOLERANCE UNLESl i.;Bv.....,."w. ... ",.,,.;;..· ..:.Jc.;..· ....... DA~,JTj_,;::.'l"-'-'/:7 sa.......,t BROADCAST ELECTRONICS INC 
OTHERWISE SPECIFIE) ICHECKED DATE - A FILMWAYS C OMPANY-

DECIMAL 2 PL • .01 3PL 
FRACTIONAL ,c 1 / 84 
ANGULAR± 1• 
SHARP EDGES TO 
BEND RADII 

.DOS l,l!::.;,!.,..OJ""e=cT __ ...,D'"'A""TE ___ .._T_IT_L_E ---------------
ENGR. , _C:T.EREO , 

:~PROVED -'T"EC.ORD 4 ,#P B IA S BQA,'f'C. 

.._F1-LL_ET_RA_D_11 __ --l-_-+=..,...,..-,.------,..,,,...,.,.,.,.-----1 C IDWG. NO 914- / 5 / 2 
MAT~RIAL TREATMENT OR FINISH 

t~i 

' 

wigfi
Stolen 2 Line Transparent
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I 
11 
I 
I 
.I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SI 
I KHa REC. 
OFF. ON 

~ 
CR8 

c;;l\lO/IN 
STOP 

IO~----.. 
F. F /REC 
INTERLOCK ~1'2. 

2.N581E, 

G,ROUND 
STOP 

I Ktfz. REC. 
I tvTERLOC.K 

+24 

IM 

+ 24 

BIAS OSC SW 

R59 
G2.0 

RI I 
2.K 

f<<.,8 
1001(. 

39K 

Cl'3 

1-002.'2. 

150 Hz.. 
FREQ, ADJ, 

2. 150 H:<. 

120K 

C.2.3 

R<;. IOK 
50\<. 

I KH-z_ LEVEL 
= ADJ 

1201(. 

Q CONT 

L,_ _____ .,__c~Rl2.J-c,,--~i.----~---.-~•----..... .....,.V'RV'7V'4- + 24 

::,.9K 
R'38 

R-'1'3 
4"11< 

R4S 
12-----'V',IV'---

RECORD SE.1 "'4.;K 

!'~!17 
CRl4 

CRIS 

II 8 
RUN INTERLOCK REC.ORO 

CANCEL 
21 

L. REC 

MEiER CAL. 

L. PLAY 
RI 

METER CAL. SOK 

R. REC. 

METER C.AI.... 
R4 
SOK 

:2.0~-------
R. PLAY 

MEiEI". CA\... R3 
501<. 

CRI 

Cl 

C30 

p.: 

C3 

C3-I 
1.0 

.,. 

l 

<SI.JO/I IJ 
"REC 

-..,,.____. __ ...,___,.9 
Q\3 
2N581G. 

REC LAMP 

Rl4 

3301<. 
Ric,, 
330K 

3301<. 

3301<. Rl'.3 

RIS 

330K 

R2.I 

Q3 
;2NS457 

R'2.2 

330K 

+24V 

IOK 

Ra'2. 

$ PGM COtJTROL 

3301<. 

R\"1 

4 ., 

R24 

2.NS811& 
Qi 

CR2.S 

4 

+ 

I 4.7 
C6 

CII 

..:· 

C.R2.4 

C-2.71-·' 

(EX.1 Q) 
\CONT 

CR2.7 

2. .,K 

CR.21 
R.82. 
100K 

CUE BIAS 
5 SW,ITCH CON.,-. 

3301< 

R28 

.3'30K. 

51oOK 

C21 R91 

1.01 

CR2.8 

(;
8Kl-le. Q) 

3 
CONTROL 

.0033 

R94 

c2. ... 

l500pf 

18 + 

+24 

UE 
UT 

150 H2. LE EL 
AD;J 

R"71 

Ell.T 
I 

12.0K 

UE 

LE.FT ME:iE.R OU, 

v-

17+ 

RIC.Ho ME.1ER OUT 

u -

REVISIONS ' REV DESCRIPTION DATE APPRCM,D 

A 

13 

C 

D 

E'C:tJ 5"41 

EC.IV 

ECN 

£CN 

81'\-

162.6 

186q 

8KHr.LE\IEL 
ADJ 

R47 

IOI<. 

E')l.1 C.UE Rl!'.C ADJ', 
R72. 

t-.JOTE.S : 

·g/1,/7! -$ 
'5--i~,, #-
2·2'-7! 8E 

1-8-fl! JOJ< 

I. RESl~TORS IN OHMS, t/4 WAiT; C.Af-'AC..ITORS 
IN MICROFARAOSj DIDPE.S llv457 UNLESS 
OTHER'Wl'SI!!: ,-JOTEO. 

' 

V FOfll THE EXCLUIIYE USE OF 
lfllOADCAST ELECTftONICI, INC. 

,£f190NNEL ANO CUITOMEIII 
ALL IUOHTI MIUtvED 

MATERIAL TREATMENT OR FINISH .D 90<o-3l1'2. 0 

3000 5E.RIE.S 
LI 

SHEET OF I 

wigfi
Stolen 2 Line Transparent

wigfi
New Stamp

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com
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I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

w 
0 

Jl 

t 
w 
2 
0 
(L 

1 
0 
tJ 

.J 
w 
~ 
_J 

Cl 
rt 
0 
\.) 

Ill 
r'i 

bJ 
::) 

v 

E l~:I• ~ 
®~ 

i []-~ -~~ ::~ ,~ 
~ ~-~Y ◄oC2401 •C2.5ol ~ ~ 

0 XO~~ ~ 
ti 
l. 
)i 

(I) 

0 - ow~ a:: II:'. 

~HI·© 

0 

0 

0 

1/) 
0 0 

~@) 

00@) 

~ 

( 

< 
(ti 

I.) 

D 

L1J 

11. 

::t 

'.L 

.J 

'2 

z 
Q. 

r£ 

If) 

\-

N 

REVISIONS 

DESCRIPTION 

u;:,a;;fff?O-~V A FCJ/L.. 

SHIE"I..D 
EXTERNAL. CU£ I 

!50 Hz CUE CONTROL ~ 

8 ,t'Hz Cue CONTROL \1) 

EXTERNAL CUE C0NTR0 ; st 

CUE BIAS SWITCH UI 

BIAS OSCILLATOR SW/TC \9 

SHIELD CV£ OU r-

STOP SWITC (0 w 
/f'EC0RO L.AMP,;. PROGRAM C0NT,lf'O 0) Q -

FAST FORWARD/RECORD INTE/f'L0 K 0 II) 

... 
GNO IN RU. -

N :::) 
REC0/f'D sw1n:: \) 

~ Ci 

7 l(Hz RECORD ! 1j 

10 

V ~ 

+ METER RIGHT - ME TEI? R I GHT OU !:: 

+MGTE,<f' LG;:::T -M€TER LEFT OUT (0 

SHIELD lf'IGHT RECORD METER IN 0) 

f?IGHT PLAYBACK M€T€R I 0 
SHl.:LD <'I 

SHIELD LEFT . ,f'.:!'CO,;='D METcR / C\I 
(II 

SI-I/ELD LEFT PLAYBAO( MET€1f' I l\j 

NOTES~ 
7. /94/f'T Nt/A1BER ¢ B/M ,, 

,, 

914- 1503 - MON PHONIC 
914· f.5!3 - MON PHONIC w/Q TRIPS 
914-1.52.3 - S Tc/f' oPHON/C 
914-7533 - STER w/Q T.-'f'IPS 

2 ~ ITEMS NOT USED WITH MONO VER IONS 974- ISO:3 c1 914-/.S/.3. 

E. ~ -I TEMS NOT US£0 WITH STANDARD VE/f'SIONS 914·1503 ~ 9/4· ?.523. 

-4. Sc£ SCHEMATIC D90to·3l12. 

TOLERANCE UNLESS g~~L.J D~ z~/75 BROADCAST ELE 
PROPRlnARY RtGHTS are Included in 
Information disclosed herein. This infor­
mation Is submitted In confidence and 
neither this document nor the informa­
tion disclosed herein shall be repro­
duced or transferred to other documents 
or used or disclosed to others tor man­
ufacturing or tor any other purpose 
except as speclflcally authorized In 
writing by BROADCAST ELECTRONICS, 
INC. 

OTHERWISE SPECIFIE i.;C;aH~EC,;,K.;.E,,;D.;.;;..---l""'D"'AT~E,......;-'----1 -A FILMWAYS 
DECIMAL 2 PL±.01 3PL 005 1-,B,-::Y,.,,..,.,=-~6=---......_ _________ L_ _______ __,1 
FRACTIONAL ± 1 /6-4 PROJECT DATE TITLE 
ANGULAR± 1• l'E'"N:,::G;,:;R.,,,,,, ___ __,1...... ___ -I 
SHARP EDGES TO APPROVED 
BEND RADII BY 
FILLET RADII 

MATERIAL TREATMENT OR FINISH 

/f'ECO/f'O CONTROL a! 
TON£ Ge NE/f' TO;"f' 

DWG. NO. c 914-1so3, 1s1.5, 15z3, tt 1s.:1s 

SCALE 
3/.5000 .5€/f'IES 21, SHEET / OF / 

REV. 

H 

\ 

wigfi
Stolen 2 Line Transparent
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I 
I 
I 
I 
I 
I 

I 
I 

11 
:1 
I 
I 

PLAY LI NE OUT 

( J 4) 
\ 
CINCH NO. P-30~- CC"T 

6 Pl N M ALE. 
BEI. NO. 418 -0304 

REMOTE. 

CONNECTOR 

( J 5) 

CINCH 1--10. P-3'2..4-C.CT 

24 Pl N MALE. 

Bf I NO, ,q IS -030~ 

RECORD LINE IN 

( J 1 ) 

CINCH NO. S-30<c- CCT 

b PIN FEMALE 
8.E.I NO. 1-f I g -0305" 

2. 0 0 I 
4 D 03 
~o os 

I 2 
c:::J c:::J 

4 5 
CJ '• c:::J 

7 8 
c:::J c:::J 

10 11 
Cl Cl 

13 14 
Cl C) 

03 

06 
09 

012 
o,s 

i.------
16 17 
D CJ 

1'3 2.0 
Cl CJ 

2. '2. 23 
Cl CJ 

ID O 2 

3D 04 

5 □ o~ 

018 

021 

024 

I. SHIELD} i 
3. -t- LEF"T OR MONO ~OO..J2. OUTPUT 

5. -

2.. SHIELD} I 

:~ : . R16HT <ooon. OUTPUi 

1 : 2 

4 <. 

7 <. 

PLAY 5E(;.T l ON 

_L 

0 ~ 

' I 

CUE PLAY OUTPUi 
I 

MANUAL FAST FORWARD 

5 < 
~ < ----~} QI cl 50 H£> seNsoR (N.<?- cONTAcTs, 

8 < 
9 -< --_j_--~} Qil (8 KHz. )SENSOR (N-0. CONTACTS) 

10 
11 

12. 

13 

15 

14 

< --o STOP 'CONTROL 

--1.--

< --o 

(+ 24) 
STOP / READY LAMP 

STf>-.RT CONTROL 

RUN LAMP 

(;ROUND 

3. + LE.FT OR MONO Llt-JE IN (REC.ORD) 
I. SHIELD} 
5. - I 

2. SHIEL1 
4 + RIGHT LINE IN (REC.ORD) 
'=> -

OWN. BY MATERIAL 

'w,L,J. 
CHKD 

REAR VI E.W) MATING. CONNECTORS 
ME FINISH 

PROJ. ENGR. 

MFG. NEXT ASSY. 

R v A - E:C:::.N 890 

NOTE5: 
I 

I. ANY 4V P\N (11 PLAY;IIJ 17f 20 RECORD/PLAY) 
MAY B USE.D AS COMMON fOR ALL 

I 

CONT OLS e LAMP.S IF DE.SIRED. 
I , , 

2 . ALL AMPS 2-ev, . 05A OR LESS. 
I 

3. QI ~ II CON TAC. TS RATED 5.0A RE.Sl5TIVE, 
1'2.0V MS OR 2.8VDC... AVOID E)(.CESSIVE 
CURR NT IN1E.RRUPT10N TO AVOID NOISE.. 

4. CUE UTPUT LOAD l ."5K.Q. MINIMUM. 
CUE I PUT IMPEDANCE APPROX. 50 K.Q.. 
UNBA ANCED. 

I G:, 

17 
18 

RECORD SECTION 

RECORD SET 
(+24V) 
REC.ORD LAMP 

19 QI (150 Hz) RECORD CONTROL 
20 +--i---~(+24V) 
21 EXT . CUE RECORD CONTROL * 22. Qil (8 Hz) RECORD CONTROL 

2.3 E><.TERNAL CUE AUDIO RECORD INPUT 
2..4 

* IN DEL Y UNITS THIS PIN BECOMES 
DELAY SET. 

TITLE 

BROADCAST ELE TRONICS INC. 
4100 N. 24TH ST. QUINCY, IL 623 5 217/224-9600 

TELEX 250142 CABLE BCS ELECT QUI 

R PANEL CO NECiOR 
W\RIN~ 

DWG. NO. 

qo - 3iO 
REV 

SHEET 1 OF ' 

,\ 

wigfi
Stolen 2 Line Transparent
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I 
I 
1· 
I 
I 
I \ ,, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

MIP 
HEAD 

'++'-"-=ac..._-+--©~ lLETT 
'-----+--1.iJSHLOj Si ... -1501 

PLAYBACK PCB 

0~ 

51'+- 1"701 

SHL1 PREAMP PC'e, , 

...._-.....-+..-"""""==~t-<t>J _ CUE 

--+-+-===--+---"11 + 

MONO PLA'<BACK. 

NIR 
HE'AO 

(REAR VIEW) 

MONO RECORD 

0 

0 

0 

(coMf'0I\JE~r 
'=>l'DE) 

514- 1502. 
REC AMP/BIAS Pee, 

( Co M Po 1\.1 E-..rr 
SIDE) 

REVISIONS 
R OESCNPTION ~TE APPROVED 

'-+-+-~=---+--""'11 ~ } "-E.'1=1 
...._ __ -fl-~SHL~ 

SIP 
v .....;"'-!r---+-'h------M-+-....... ==--+~ :HLJ Rl~H, 

5l't-lSOI 
l"LA'(eAC:.IC.. PC 

0'1. 

51"1·1701 
P'R.EAM'P. '?CB HEAD 

....__----,,--,.-+----r-~ :H1 WE 

STEREO PLAYBACK 

SIR 
HEAD 

(Rl::AR VIEW) 

STEREO RECORD 

ITEM 
QTY 
ROD PA 

TOLERANCE UNLESS 
OTHERWISE SPECIFIED 

DECIMAL 2 PL•.01 3PL•.OO 
FRACTIONAL t I /64 
ANGULAR:t I" ------------t SHARP EDGES TO 
BEND RADII 

(COl-'IPOI\JE!l.n 
Sl'DI!:) 

514-1502. 
REC AMf'/'olA':, 'PC.'e> 

TITLE 

DESCRIPTION 

+-IEAD \...EAt:> it> PC.B 
'Vv IR\N6-

- TIii UCL.UalYI UN OF 
NC)jlDCAST IU~ICS, INC, 
-IL MID CUSTOMIIIS 

ALL IIHlllff MSIIIYID 

...... F_1L_L_ET_R ... _0t_1 ___ -+--+-----------,~ C 
MATERIAL TREATMENT OR FINISH 

l 
CALE 

:3000 4000 V. SHEET \ 
&E IES Tl 

NOTE 

REV 

OF\ 

wigfi
Stolen 2 Line Transparent
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MATING 'SIDE OF MO"i'OR PLUG 

SOC.KET PART NO. '-\ \ S · '"Z. 7 \ 
f'INS f'ARi No. '-l\l-005~ 

@0)®0 
®@®@ 
@6)©~ 

BL.UE 

T N/C. ( GREEN 
I __ Y_EL.L.OW 

117VAC. {: 
~1c:7 
-~~ ~ 
~~- N/C. 
L___9 I I ~00\/AC ORANGE I 
MOTOR START 

\\,v.o.c. 
\J\R\IIICi CONNE'C.TIONS 
FOR 51Nc.L.E ~l"'EEC 
EQU\f'MEN'T. 
C.C:.W l"\OTP.T\ON VIE.\iJl~G 
S\-\ArT ENC. 

\17 \JAC. -0-

I REVISIONS 

I REV. I DESCRIPTION 

f>.. • 'PER E.C.N '-1'-iS7 

BI..UE 
_ __.....Y COW r: L'.l\lGH GREEN 

I YELL.C)\,j 

~ 

: :JIGI\RED J ~ ~ ~ 
L---7 0 t 

SL.ACK. 1 81 
- - - 7 

'-

I 
L0\,j 'i:IPEED I 

MO'TOR CAl"K\T01' 
o.7 u..f" oR o.~Su..f I + '?>OOI IVAC: WHITE 

C.1 I 
I 

\./IRING CONNE.C:TIONS 
1"'01'!. EQUlf'Ml:NT \,Jli'I-I 
MP..NUAI.. A"-IP/01=\ 
AUTOMATIC. FM,T FORWARO • 
CCW ~0TATION VIEWlf\.lG 
S\o\AFT END. 

DATE j APPROVED 

-JA.H '8~8-8.3 1\J: 

'PIN 

"2. 

S\NGI..E. 
'Sl"EEO 

* 
VIOLl:T 

TWO 
SPE!:.O 

~ 

VIOL.ET 

CAf'AC.liOR NOTE~: HIGH SP.EC I 
":, * * 

\. 'N./C:. NO CONNEl:.T\~ 

'Z.GREE~, \,Jl-llTE,REC ANO 
SI...ACK WIRES C.Ui ANO 
INSWL.AiE.O 

" NOTE, 

MOTOR CAl"AC.I 1'Dft 1..01.J 
I ?..Ou.~ .~OVAC I J 
~ 

l,1~ 

FROM 1:.1.IS"TI~ I( 1-ltGHjl-OW SPEl:O ~El.AY CONTROL. DH1J 
Wll'UNG I SWl"T'ClilNG RELAY 

\. * ~UM'PER NORMAL.L.'r' INS"T'l>.U..EP BEi"'1£EN 
'Pl"1S It~- \,JI-IEN OEC.K MIC.ROS'-.IITC.\-1 IS USED 

· TO "TURN OFF MOT~ 'wl-\EN CA~T IS ~~MOVE"D1 

SREAA .)UM'l"ER. ~ WIRE S'-JliC.H 6E"'rw£El.l "PINS, t"!:i. 

'-I BLUE SLUE 

5 CRAN& O~ANGE 

& '(E:.u..DW '(E.LLOW 
, (OPEN\ GREEN 

e, '61..AC.K ., ~ED 

10 (OPEN) 

11 • v.Jt-llTE. 

\'2. I (OPEN) I (OPEN) 

PROPRIETARY RIGHTS are Included in 
information disclosed herein. This infor­
mation is submitted in confidence and 
neither this document nor the .informa­
tion disclosed herein shall be repro­
duced or transferred to other documents 
or used or disclosed to others for man­
ufacturing or for any other purpose 
except as speclflcalty authorized In 
writing by BROADCAST ELECTRONICS, 
INC. 

TOLERANCE UNLESS 
OTHERWISE SPECIFIED 

DECIMAL 2 PL±.01 3PL±.005 
FRACTIONAL ±1/64 

grwN~~\\ 
CHECl<;!;D 
BY /~ 

DATiiz-1"1·8:!>I BROADCAST ELECTRONICS INC. 
DAT~'-1(,..3 

ANGULAR± 1• 
SHARP EDGES 
BEND RADII 
FILLET RADII 

MATERIAL 

TO 

PROJECT 
EN<:l_R. 

DATE ITITLE 

APPROVED 
BY 

TREATMENT OR FINISH 

MCTCR \,J\RINC:. DIAGRAM 

B l°WG. NO. '15 9 - 0009 r; 
ISCALE 

~o CART. MACI\. _ I sHEET , oF 1 

wigfi
Stolen Vertical
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8-1. INTRODUCTION. 

SECTION VIII 
APPENDIX 

8-2. This appendix lists data applicable to the operation and use 
of the Broadcast Electronics Series 3000 Cartridge Machine. The follow­
ing information is contained in this section: 

A. The NAB Tape Cartridge and Its Maintenance. 

8-1/8-2 
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BROADCAST ELECTRONICS, INC. 

The NAB Tape Cartridge and Its Maintenance 

TABLE OF CONTENTS PAGE NO. 

The NAB Tape Cartridge 1 

Cartridge Maintenance Tips 7 

Cartridge Recording Procedure 10 

Cartridges in Stereophoni c Systems 11 
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THE NAB TAPE CARTRIDGE 

The National Association of Broadcasters (NAB) defines a cartridge 
as "a plastic or metal enclosure containing an endless loop of 
lubricated tape, wound on a rotatable hub in such a fashion as to 
allow continuous motion. 11 Cartridges from the various manufacturers 
differ slightly in details, but all cartridges usable in NAB 
standardized systems fit the preceeding 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 
ferric 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. 

::::::::=-..:::::::::::::_:::::::::::::-_-_ --E 
CARTRIDGE TAPE 

0 . .35 MIL OXIDE COATING 

I Ml L POLYESTER. BASE: 
0.15 MIL GRAPHlTE: COATING 

The endless loop is formed by 11rapping 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, it passes across the tape heads 
and winds back onto the outside of the tape spiral. 

TAPE: TRAVEL-

TAPE SPIRAL 

THE SHELL 

The shell holds the tape and other parts. There are three standard 
sizes of shells: A (Broadcast Electronics 300 series), B (600 
series), and C (1200 series). Assuming 1.5 mil tape, the type A 
cartridge can be loaded with up to 395 feet of tape, the B with up 
to 650 feet, and the C with up to 1250 feet. 

-
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There are three openings across the front of the cartridge that 
allow the heads and capstan to penetrate the shell and contact the 
tape. In addition, there is an opening in the bottom for the 
pressure roller to rotate through the cartridge behind the 
tape. Unlike some cartridges used in consumer entertainment systems, 
the pressure roller (pinch roller or capstan idler) is part of the 
cartridge player and not the cartridge. 

0 

CUTOUT TO CLEAR. 
P~E5SUR.E R.OLLER. 
(t?,OTTOM VIEW) 

CAPSTA~ OPENltvG 

Rt£ PRODUC.E HEAD OPEl'vl ~G 

RECORD HEAD OPEIVl~G 

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

2 
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t 

1.~75 M\l''<l. -
.~15 MA~. 

t -·· + 
1.500 
MIN, .913 _.__ __ _...._,....., 

M~. 

+ + t l ~1~ 
• "ikS MA)(, 

. 500 Ml\\l. 

,815'! .005 
t soot .o\o -

.312R . 
MIN . 

DD 

2..315!.0\D 
z .1.oz s ±: .o\o 

:3.500± .O\D 

CARTRIDGE 
NAB TYPE 

A,AA 

B,BB 

c,cc 

.2SR 
MAX. 

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

DECK 
SURFACE: 

WJDTH LENGTH HEIGHT 
±0.015625 MAXIMUM MAXIMUM 

411 5.25 11 0.9375 11 FOR A 
0.895 11 FOR AA 

6" 711 0.9375 11 FOR B 
0.895 11 FOR BB 

7.625 11 8.5 11 0.9375 11 FOR C 
0.895 11 FOR CC 

FIGURE 1. NAB CARTRIDGE DIMENSION STANDARDS 

3 
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TAPE. 
w,on~ 

o.z.i-19 
+.ooo 
-.002 

M 0t.JOPH0N IC 5TC..NDARD 

GlJlOE. E.DGE: 
PROGRA-M CHt>.l-,H-..lEL 

CUE U-l~Nr'1E.L 

---.---
T~PE. ___ L 

-T-
T~PE 

_i__ 

o.3t? 
: .002 

TP.PE TRAVEL 

0,082. 
! .ooz. 

DE.C.K 
5LJRl='ACE. 

. STEREOPHONIC 5TAND~RD 

TAPE. TRAVEL 

0.043 
... ooo 
-.004 

LEF=T Cl-11\N~EL 

RIG.HT CHANt-JEL 
CUE 0-\A.1,HJE.L 

DEC I( 
5URF~CE. 

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

The tape hub stores the tape which is not passing by the cartridge 
openings. The hub is f ree to rotate around the center post. To 
allow free rotation, a teflon washer is used between the hub and 
the shell . Some means must be provided to keep the tape flat on the 
hub . A separate cover may fit over the hub, the top may be molded 
so that the clearance between the hub and the shell is just greater 
than the tape width , or a hold-down wire may be placed so that it 
passes above one side of the hub . 

CO~NE~ POST 

~OLD DOw'tv WI RE 

TEFLOtv WASMER 
e,E.'TWEE:N HU.8 
A~D SH£"LL 

CLUTCH SPRING OR HUB BRAKE (SPRING ACTION DEVICE) 

The clutch spring or hub brake keeps the tape from moving when the 
cartridge is not in place in a machine. This is done either 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 vertical position. 

5 
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PRESSURE PADS 

The pressure pads ensure the tape remains in contact with the heads. 
A foam plastic is the most commonly used material for the pressure 
pads. The compression of the foam provides pressure to wrap the 
tape slightly around the heads. Felt is less frequently used. To 
provide pressure on the tape, the felt is mounted on a phosphor 
bronze arm or a spring-loaded plastic block. 

The foam may be a single block mounted behind the two openings for 
the record and reproduce heads and held in place by ridges cast 
into the shell. Alternately, the foam may be in two separate pieces 
fastened to a metal or plastic arm. A third type mounts the foam 
on a spring-loaded plastic block. To ensure smooth tape travel, 
teflon is usually applied to the face of the foam. 

COR.NER. POST 

COR~ER POST 

SUPPOR.T 
ARM 

'-SPRING 

6 

CORNER POST 

\ CORNER. POST 

\ 

Sll\)6LE FOAM BLOCK 
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TAPE GUIDANCE 

Primary control of the tape as it moves across the heads is maintained 
by external guides in the head bracket. Guidance is provided within 
the cartridge to keep the tape traveling the same path. This is 
generally accomplished with tabs and grooves molded into the shell. 
Of primary importance is the corner post which must straighten the 
tape before it passes across the front openings of the shell. This 
post may be molded into the shell or a separate piece glued into 
a dimple in the shell. 

CARTRIDGE MAINTENANCE TIPS 

The cartridge is the second half of the tape cartridge system. The 
cartridge needs regular care just like the cartridge recorder or 
reproducer. The service department of Broadcast Electronics has 
developed over the years a rule of thumb for trouble-shooting~ Check 
the cartridge before adjusting the machine. 

TAPE 

For maximum performance, the tape must be in good condition. The 
tape in cartridges wear s rapidly, particularly in short length 
cartridges (70 seconds or less) and cartridges that are used fre­
quently. The tape should be inspected regularly and frequently for 
obvious signs of wear. 

Cartridges should be rewound or replaced when the oxide side of the 
tape is shiny . Likewise the tape should be discarded if it is 
wrinkled, or contaminated with fingerprints, grease, or dirt. Less 
obvious are drop-outs or areas where the iron oxide particles have 
come loose from the base of the tape. Drop-outs may not be visible, 
but will show up as a loss of audio signal. 

If possible only one type of tape should be used in a single installa­
tion . Different brands, and even different types of the same brand 
of tape require different bias recording levels for optimum response. 

When rewinding cartridges use only a graphite lubricated tape. 
Silicone lubricated tapes cannot stand up to the rugged service in a 
cartridge . 

Every cartridge tape must have one splice, but multiple splices can 
cause problems . If the top tape ends overlap at the splice or do 
not meet squarely, the audio may dropout . In addition, a poor splice 
will catch on the cartridge or the hub. After a splice has been in 
use for some time, the tape tension may pull the two ends of the 
tape apart, slightly opening the sol i ce . 

Proper tape tens i on is most critical . If the tension is too great, 
the tape will wear rapidly as it is squeezed against the hub. the 
pressure pads, the corner post, and the tape on the hub. If the 
tension is too light, the tape will not be pulled back into the hub. 

7 
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The NAB specifies that tape tension at the capstan should not 
exceed 3 ounces. Cartridges over 70 seconds in length tend to 
have too little tension, while those less than 70 seconds tend to 
have too much. When running, a preparly wound cartridge moves 
tape freely with ~o reluctance to wind onto the hub. To increase 
the tension in a cartridge, open up the splice and gently pull 
on the tape as it wraps onto the hub. To decrease the tension, 
open up the splice and gently pull out several loops from the 
center of the hub . Trim off the excess and resplice the tape . 

THE SHELL 

A deformed shell can adversely affect frequency response by dis­
torting the tape path. In particular, a warped cartridge may 
cause the tape to traverse the head openings in an arc or bowed 
path rather than a straight line. Sometimes an ill-fitting top 
can spread the sides of the cartridge enough to cause this same 
bowing. Check suspect cartridges on a flat surface . 

Periodically the cartridge center post should be cleaned. Gummy 
deposits on the post increase tape tension by not allowing the 
tape hub to turn freely. Equally important to free movement of the 
hub is the washer. This washer should always be in place under­
neath the tape hub, between the hub and the shell. This washer 
is . easily misplaced when the cartridge is opened and the hub removed. 

} 

CARTRIDGE:' \./ARP CAUSES BOWED 
PATH ACROSS HEADS - TAPE HIGHER 
ACROSS REPRODUCE HEAD THA~ 
R.ECOR.D HEAD 
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CLUTCH SPRING OR HUB BRAKE 

The clutch spring or hub brake should completely release when the 
pressure roller is in the vertical p6sition. 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 inch 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. 

MA'>< 
o. 12£ // BOTTOM VIEW 

C.LUTC.H $ PRI N& 
POSITION/NG 

~! [,-----_J 
J MAX. 

0.1875 11 

PRESSURE PADS 

F"RONT VIEW 

The pressure pads must wrap the tape around the face of the heads. 
The pressure applied must be uniform across the tape as it is in 
contact with the head. Periodically check the pads to see that they 
are lined up squarely with the tape. If one portion of the tape 
is not in contact with the pads, that portion of the tape will make 
poor contact with the head. This may show up as poor frequency 
response from an individual cartridge. 

PROPE~ ALltSNMENT 

PADS 5K.EWEO 

9 

[ --~--] 
- - -~ ~--=.1=--.:.1 ..... - ... 

PADS TOO Hl<iH 

[ --------------] --~--
PADS TOO LOw' 
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THE TAPE PATH 

The most frequent cause of distortion of the tape path in the 
cartridge is a loose corner post. The post should always be glued 
down so that there is 0.250 inch between the shoulder of the post 
and the shell. If the post is high, the tape will not run straight 
across the heads. A loose post frequently causes muffled-sounding 
audio when the cartridge unit starts. 

LOOSE C.OR.P<JER P051 PRO PEie COR.I\JER. POST 

GREATER THAN 
TAPE' WIDTH _L _____ -

,-----­
I 

TAPE WIDTH 

THE EDGE OF TAPE CAN 
TRAVEL ANYWHER.E IN 
HER.E: 

L_ TAPE RESTRICTED TO 
THIS PATH 

The hold-down wire used in many cartridges is important in main­
taining proper tape travel. This wire keeps the tape flat on the 
hub as tape is pulled from the center and returned to the outside. 
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 
temperature of 70° and a relative humidity of 50%. The cartridges 
storage area should be as free from dust as possible. 

CARTRIDGE RECORDING PROCEDURE 

The following procedure is particularly important when recording 
cartridges. When the cartridge is first inserted into the machine, 
put the tape in motion in playback for several seconds. This allows 
the tape to seat properly in the tape guides and across the heads. 

Stop the tape. Do not remove the cartridge after the initial run­
in. Ensure the tape splice is positioned in an unrecorded portion of 
the tape between the end and the beginning of the program material. 

The tape may now be recorded with satisfactory results. 

10 
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CARTRIDGES IN STEREOPHONIC SYSTEMS 

MAINTENANCE 

Rigorous maintenance is a must for cartridges used in a stereo­
phonic system, since any distortion of the tape path can cause 
phase differences between the program material on the two tracks. 
When the program material is mixed, phase differences cause de­
gradation of the frequency response. 

The most important characteristic of a cartridge for stereophonic 
use is the ability to consistently maintain the identical tape 
path each time the cartridge is inserted in the player. This 
allows reliable recording and subsequent accurate reproduction. 

Cartridges used in a stereophonic system should initially be selected 
for phase repeatability using the phasing test outlined below. This 
test should be repeated on a regular basis throughout the life 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 
maintained. These and other cartridges designed to improve perfor­
mance should be considered for use in a stereophonic system. 

STEREO 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 
recorder. 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 for the higher frequencies, but check selected frequen­
cies across the audio band. 

OSC.I LL CSCOPE 

/---..__ 0 @ ( ) 
.___ _ _.,,, d:: 90° L£FT - + 

-- -.. VERT 
OUTPUT 

@ 0 HOR/r--+ 
Rl&HT ..... 

45° 180° 
Ot.Ji FUT '-
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~ 
LIMITED ONE YEAR 

While this warranty gives you specific legal rights , which terminate one (1) year (6 months on turntable motors) 

from the date of shipment, you may also have other rights which vary from state to state . 
Broadcast Electronics , Inc. ("BE"), 4100 North 24th Street, P. 0 . Box 3606, Quincy, Illinois 62305, hereby warrants 

~ 
cartridge machines, consoles , transmitters and other new Equipment manufactured by BE against any defects in 

material or workmanship at the time of delivery thereof, that develop under normal use within a period of one ( 1) 

year (6 months for turntable motors) from the date of shipment. Other manufacturers' Equipment, if any, shall carry 

only such manufacturers' standard warranty . This warranty extends to the original user and any subsequent purchaser 

during the warranty period . BE's sole responsibility with respect to any Equipment or parts not conforming to this 

~ 
warranty is to replace such equipment or parts upon the return thereof F.O.B. BE 's factory or authorized repair 

depot within the period aforesaid . 
In the event of replacement pursuant to the foregoing warranty, only the unexpired portion of the warranty from 

the time of the original purchase will remain in effect for any such replacement. However, the warranty period will 

be extended for the length of time that the original user Is without the services of the Equipment due to its being 

~ 
serviced pursuant to this warranty. The terms of the foregoing warranty shall be null and void if the Equipment 

has been altered or repaired without specific written authorization of BE , or if Equipment is operated under environ-

mental conditions or circumstances other than those specifically described in BE's product literature or instruction 

manual which accompany the Equipment purchased. BE shall not be liable for any expense of any nature whatsoever 

incurred by the original user without prior written consent of BE. 
BE shall not be liable to the original user for any and all incidental or consequential damages for breach of either 

~ 
expressed or implied warranties . However, some states do not allow the exclusion or limitation of incidental or conse­

quential damages, so the above limitation or exclusion may not apply to you . All express and implied warranties 

shall terminate at the conclusion of the period set forth herein . 
Except as set forth herein, and except as to title , there are no warranties , or any affirmations of fact or promises 

by BE, with reference to the Equipment , or to merchantability , fitness for a particular application , signal coverage , 

~ 
infringement, or otherwise, which extend beyond the description of the Equipment in BE's product literature or instruc­

tion manual which accompany the Equipment. Any card which is enclosed with the Equipment will be used by BE 

for survey purposes only. 

BROADCAST ELECTRONICS, INC. 
~ 4100 North 24th Street, P. 0 . Box 3606, Quincy, Illinois 62305 
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