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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 present a receipt for your signature. Do
not sign it until you have (a) inspected the containers for visible signs of damage and (b) counted the containers and
compared with the amount shown on the shipping 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 equip-
ment. 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 FO.B. factory. At the discretion of Broadcast Electronics, the customer
may be required to return the defective part or equipment to Broadcast Electronics, Inc. FO.B. Quincy, lllinois. 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 com-
plete 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., PO. Box 3606

Quincy, lllinois 62305
Tel: (217) 224-9600
Telex: 25-0142
Cable: BROADCAST
Fax: (217) 224-9607

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

MODIFICATIONS
Broadcast Electronics, Inc. reserves the right to modify the design and specifications of the equipment in this manual
without notice. Any modifications shall not adversely affect performance of the equipment so modified.



parts and repairs-—both in and out of warranty
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TECHNICAL MANUAL

BROADCAST ELECTRONICS, INC.
DURA-TRAK 90A SERIES
CARTRIDGE MACHINES

MODEL
DT-90AP

DT-90AP

DT-90ARP

DT-90ARP

DT-30APS

DT-90APS

DT-90A RECORD/PLAYBACK DT-90A PLAYBACK

PART NO.
900-5100-001

900-9100-301

900-9101-001

900-9101-301

900-9102--001

900-9102-301

DESCRIPTION

Single-Deck Monophonie Playback Cartridge Machine with
Primary, Secondary, and Tertiary Detection Circuitry, NAB A
or AA Cartridge Operation, 117V ac 50/60 Hz Power Supply.

Single—Deck Menophonic Playback Cartridge Machine with
Primary, Secondary, and Tertiary Detection Circuitry. NAB A
or AA Cartridge Operation, 220V ac 50/60 Hz Power Supply.

Single-Deck Monophonic Record/Playback Cartridge Machine
with Primary, Secondary, and Tertiary Detection Circuitry. NAB
A or AA Cartridge Operation, 117V ac 50/60 Hz Power Supply.

Single~Deck Monophonic Record/Playback Cartridge Machine
with Primary, Secondary, and Tertiary Detection Circuitry. NAB
A or AA Cartridge Operation, 220V ac 50/60 Hz Power Supply.

Single—Deck Stereophonic Playback Cartridge Mahine with
Primary, Secondary, and Tertiary Detection Circuitry, NAB A
or AA Cartridge Operation, 117V ac 50/60 Hz Power Supply.

Single~Deck Stereophonic Playback Cartridge Machine with
Primary, Secondary, and Tertiary Detection Circuitry. NAB A
or AA Cartridge Operation, 220V ac 50/60 Hz Power Supply.



DT-90ARPS

DT-90ARPS

900-9103-001

900-9103-301

Single-Deck Stereophonic Record/Playback Cartridge Machine
with Primary, Secondary, and Tertiary Detection Circuitry, NAB
A or AA Cartridge Operation, 117V ac 50/60 Hz Power Supply.

Single-Deck Stereophonic Record/Playback Cartridge Machine
with Primary, Secondary, and Tertiary Detection Circuitry, NAB
A or AA Cartridge Operation, 220V ac 50/60 Hz Power Supply.
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SECTION |
GENERAL INFORMATION

INTRODUCTION.

Information presented by this section provides a general description of the Broadcast
Electronies DT—90A series cartridge machines and lists equipment specifications,

EQUIPMENT DESCRIPTION.

The Broadcast Electronics DT-930A series cartridge machines are professional single—deck
playback and record/playback units designed for continuous operation. The DT-90A series
includes monophonic and stereophonic models equipped with secondary and tertiary cue
tone detection circuitry. All models are designed to accept NAB A or AA size cartridges. A
wide range of assemblies and accessories provide the flexibility required for any type of
installation.

ELECTRICAL DESCRIPTION.

All DT-90A cartridge machines are equipped with a plug—in playback logic circuit board.
The playback logic circuit board contains the deck control logic, audio amplifier circuitry,
and the cue channel detection circuitry., NAB primary (1 kHz), secondary (150 Hz), and

tertiary (8 kHz) cue tone detection is standard on all models. An automatic/manual fast

forward feature is incorporated into the control logic design for rapid tape advance. The

automatic fast forward circuitry can be defeated by a programmable jumper. A complete
remote control system is incorporated into the circuitry for external manual control.

All DT-90A record/playback models are equipped with an additicnal plug—in record logic
circuit board. The record logic cireuit board contains the record amplifier and bias eir-
cuitry, the record control logic, and the cue tone generator circuitry. The front-panel cir—
cuit board contains the LED VU meter display(s) and record control switches.

MECHANICAL DESCRIPTION.

The cartridge machine deck is equipped with a cartridge guidance system, an air—damped
solenoid, and the Broadcast Electronics PHASE LOK V head assembly. The cartridge
guidance system is designed with spring—loaded components to channel and lock a car-
tridge into the proper play position. An air—damped solenoid provides a rapid response to
start commands. The PHASE LOK V head assembly provides the tape heads with a se-
cure and stable environment. The head assembly is designed to permit independent ad-
justment of the head height/zenith, and head azimuth.

The DT-90A series cartridge machine also features a direct—-drive de servo motor for pre-
cise tape movement. The motor is mounted to the half-inch thick rigid aluminum deck.

OPTIONS AND ACCESSORIES.

Refer to Table 1-1 for options and accessories available for the DT-90A series cartridge
machines.

EQUIPMENT SPECIFICATIONS.

Refer to Table 1-2 for the electrical, mechanical, physical, and environmental specifica-
tions of the Broadcast Electronics DT-90A series cartridge machines.

&
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TABLE 1-1. DT-90A SERIES CARTRIDGE MACHINE OPTIONS AND ACCESSORIES
(Sheet 1 of 2)

OPTIONS AND ACCESSORIES PART NUMBER

CONVERSION KIT OPTIONS
MODEL DT-90A 9700118
Description:

The DT-90A conversion kit will convert a monophonic playback
cartridge machine into a record/playback unit.,

MODEL DT-90A 970-0119
Description:

The DT-90A conversion kit will convert a stereophonic playback
cartridge machine into a record/playback unit.

TELEPHONE ANSWERING EQUIPMENT
MODEL PC-1 TELEPHONE INTERFACE. 900-0010
Description:

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

RACK MOUNTING ACCESSORIES

RACK MOUNT SHELF FOR EIA 19 INCH RACK, 7 INCH HEIGHT. 900-9013
1/3 RACK FILLER PANEL FOR 7 INCH RACK SHELF. 800-9014
SPARE PARTS KIT FOR DT--90A SERIES CARTRIDGE MACHINES, 970-0117
TEST EQUIPMENT
50-PIN EXTENDER CIRCUIT BOARD AND CABLE ASSEMBLY, 941-0017
DT-90A PLAYBACK OR RECORD/PLAYBACK UNITS.
TAPE HEAD AND TAPE GUIDE ALIGNMENT GAUGE KIT. 970-0102
MOTOR ALIGNMENT GAUGE KIT, 9700103
'CARTRIDGE MACHINE TEST TAPES:
NAB Monophonic Reproduce Alignment Test Tape, 800-1005-001
160 nWhb/m,
NAB Stereophonic Reproduce Alignment Test Tape, 800-1005
160 nWh/m.
NAB Cue Tone Calibration Cartridge 300-1095
Cut-Away Tape Alignment Test Cartridge 710-0132

"
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TABLE 1-1. DT-90A SERIES CARTRIDGE MACHINE OPTIONS AND ACCESSORIES

(Sheet 2 of 2)

OPTIONS AND ACCESSCORIES PART NUMBER

SPLICE-TRAK 90
Description:

The ST-90 provides high speed tape splice detection and tape
erasing for A or AA sizes cartridges.

900-9120--000

TABLE 1-2. DT-90A SERIES CARTRIDGE MACHINE SPECIFICATIONS

(Sheet 1 of 3)

PARAMETER SPECIFICATIONS
ELECTRICAL
MOTOR DC Servo.
TAPE SPEED Programmable for 3.75 Inches/Second,
‘ 7.5 Inches/Second, or 15 Inches/Second operation.

Factory programmed at 7.5 Inches/Second.

TAPE SPEED ACCURACY +0.2%.

TAPE TRANSPORT SYSTEM 80 msec Maximum at 7.5 Inches/Second

STOP TIME Operation,

TAPE TRANSPORT SYSTEM 120 msec or less with Minimum Damping.

START TIME

WOW AND FLUTTER 0.12% Maximum DIN. Referenced at 7.5 Inches/
Second,

AUDIO OUTPUT IMPEDANCE 75 Ohms, Source Impedance, 600 Ohms,
Termination Impedance.

AUDIO QUTPUT LEVEL —20 dBm to +20 dBm, Continuously Variable.

AUDIO INPFUT IMPEDANCE Greater than 10 k Ohms, Balanced, Fleating.

AUDIO INPUT LEVEL -18 dBm to +20 dBm, Continuously Variable.

DISTORTION

Record/Playback System 1.5% or Less Total-Harmonic-Distortion.
Reference: 1 kHz at 250 nWhb/m.
Reproduce Amplifier 0.5% or Less Total-Harmonic-Distortion.

{]
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TABLE 1-2. DT-90A SERIES CARTRIDGE MACHINE SPECIFICATIONS

(Sheet 2 of 3)
PARAMETER SPECIFICATIONS
NOISE (See Note)
Hum and Noise
Monophonic -58 dB. Reference: 1 kHz at 250 nWh/m.
Stereophonic -56 dB. Reference: 1 kHz at 250 nWh/m.
CROSSTALK —-50 dB or greater, Program Channel-to-Program
Channel or Program Channel-to—Cue Channel at
1kHz.
FREQUENCY RESPONSE 12 dB, 40 Hz to 16 kHz.
(See Note)
EQUALIZATION
Standard 1975 NAB.
Optional LE.C,, CCIR, 1965 NAB,
POWER REQUIREMENTS
Standard 105V ac to 132V ac, 50/60 Hz,
Optional 210V ac to 264V ae, 50/60 Hz.
CUE TONES 1kHz (Primary), 1560 Hz (Secondary),
8 kHz (Tertiary).
MECHANICAL
NUMBER OF DECKS One.
CARTRIDGE DECK SIZE A or AA Size Cartridges.
TRANSPORT TYPE Direct Drive Capstan.
PHYSICAL
WEIGHT (Unpacked)
Playback 19.3 Pounds (8.7 kg).
Record/Playback 19.7 Pounds (8.9 kg).
MOUNTING
Standard Desk—Top.
Rack Mount. 19 Inch (48.3 em) EIA rack.

Optional

NOTE: Specifications measured using 1975 NAB Standard Equalization.

BROADCAST
ELECTRONICS NG
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TABLE 1-2. DT-90A SERIES CARTRIDGE MACHINE SPECIFICATIONS

(Sheet 3 of 3)
PARAMETER SPECIFICATIONS

DIMENSIONS

Height 5.25 Inches (13.3 cm).

Width 5.75 Inches (14.6 cm).

Depth 16.5 Inches (41.9 ¢cm).

ENVIRONMENTAL

AMBIENT O?ERATING 32°F to 122°F (8°C to 50°C).
TEMPERATURE
HUMIDITY 95% Maximum. Non-Condensing,

1-5
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SECTION i
INSTALLATION

2-1.  INTRODUCTION.

2-2, This section contains the information required for the installation of the Broadcast Elec-
' tronics DT-90A series cartridge machines.

2-3.  UNPACKING.

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

2-5. The contents of the shipment should be as indicated on the packing list. If the contents
are incomplete, or if the unit is damaged electrically or mechanically, notify both the car-
rier and Broadcast Electronics, Inc.

2-6. INSTALLATION.

2-17. PLACEMENT.

2-8, The standard DT-90A cartridge machine is designed for desk—top placement. However,
the unit may be installed in a 19 inch EIA rack assembly if desired. To provide adequate
structural support, it is recommended that rack mounted units be installed in a DT-90A
rack shelf. Refer to illustration 537-8100-160 in SECTION VII for rack installation infor-
mation. Install the cartridge machine by observing the following requirements and placing
the unit in any convenient location.

A. Place the cartridge machine within reach of signal and power cables.
B. Do not place the cartridge machine near heat generating equipment.

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

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

WARNING ENSURE NO PRIMARY POWER IS CONNECTED TO
THE UNIT BEFORE PROCEEDING.
WARNING

2-9. DT-90A CIRCUIT BOARD PROGRAMMING.

2-10. The DT-90A series cartridge machines are designed with programmable operating charac-
teristics to meet any installation requirement. The following text presents DT-90A control
and operating parameters. Perform the circuit board programming and connection proce-
dures as required for the desired operating or contrel parameter.

2-11, START LOCK-OUT AND STOP iNDICATOR FLASHER OPERATION. A start lock—out
circuit is provided to prevent duplicate on-air cartridge play. Start lock—out operation is
initiated when cartridge play is terminated by a primary (1 kHz) stop tone and indicated
by the stop indicator flashing at a 1 Hz rate. The playback logic circuit board is shipped
from the factory with J213 installed. If start lock—out and stop indicator flasher operation
is not desired, refer to Figure 2-1 and program the circuit board as required.

®
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2-12.

2-13.

2-14.

2-15.

2-16.

=E

PRIMARY CUE DETECTOR
STOP INDICATOR FLASHER DEFEAT JUMPER J211:

AND START LOCK~CUT
- 1) INSTALL J211 TO ENABLE
JUNPER J213: PRIMARY CUE DETECTOR
1) INSTALL J213 TO ENASLE OPERATION.
STOP INDICATOR FLASHER 2) REMOVE J211 TO DISABLE
AND START LOCK-GUT PAIMARY CUE DETECTOR
DPERATION AFTER A OPERATICN.
PRIMARY CUE TONE
DETECTION.

23 REMOVE J213 TO DISABLE
STCP INDICATOR FLASHER
AND START LOCK-OUT
DPERATION AFTER A
PRIMARY CUE TONE

AUTOMATIC FAST FORWARD
DEFEAT JUMPER J212:

1) INSTALL J212 TG ENABLE
AUTOMATIC FAST FORWARD
OPERATIONS AT ENGC-OF-

DETECTION. MESSABE CONDITIONS.
2) REMOVE J211 TO DISABLE
PRIMARY CUE DETECTOR
OPERATION.
AUTOMATIC FAST FORWARD/ AUTOMATIC MUTE DEFEAT
RECORD DROP OUT JUMPER J215: JUMPER I214:
1) INSTALL J2!5 TO DISABLE THE FAST 1) INSTALL J214 IN POSITION
FORWAARD/ RECORD [ROP OUT OPERATION 1~2 TO MUTE AT THE END OF
AT THE END OF THE EOM. THE EOM.
2) REMOVE J2i5 TO ENABLE THE FAST 23 INSTALL J214 IN POSITION
FORWARD/RECORD DROP OUT OPERATION 2~3 T ENABLE THE AUDBIO
AT THE END OF THE EOM. AT THE END OF THE EOM.

COPYRIGHT © 1990 BROADCAST FLECTRONICS. INC

597-9100-1
FIGURE 2-1. PLAYBACK CIRCUIT BOARD JUMPER PROGRAMMING

AUTOMATIC FAST FORWARD OPERATION. Fast forward advance is automatically in-
itiated during EOM operations. The playback logic circuit board is shipped from the fac-
tory with J212 installed. If automatic fast forward operation is not desired, refer to Figure
2-1 and program the circuit board as required.

PRIMARY CUE TONE OPERATION. The primary cue tone detector circuit may be dis-
abled to continuously reproduce program material. The playback logic circuit board is
shipped from the factory with J211 installed. If continuous reproduction is desired, refer
to Figure 2-1 and program the circuit board as required.

EOM MUTE OPERATION. Programmable jumper J214 on the playback logic circuit board
provides automatic muting at the end of the EOM. The circuit board is shipped from the
factory with J214 configured for automatic muting. If automatic muting is not desired,
refer to Figure 21 and program the circuit board as required.

AUTOMATIC FAST FORWARD/RECORD DROP-OUT JUMPER. Programmable jumper
J215 on the playback logic circuit board provides automatic fast forward/record drop—out
at the end of the EOM during a record operation. The circuit board is shipped from the
factory with J215 installed. If automatic fast forward/record drop—out is desired, refer to
Figure 2-1 and program the circuit board as required.

VU METER OPERATION. Programmable jumper J311 on the record logic cireuit board
selects playback or record level meter indications during the record mode. The circuit
board is shipped from the factory with J311 programmed for playback level indications. If
playback level indications are not desired, refer to Figure 2-2 and program the circuit
board as required. :

BRODADCAST 2—2
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2-17,

2-18,
2-19.

2-20.

2-21,
2-22.

PLAYBACK-RECORD VU

METER JUMPER J311:

1 INSTALL J311 IN POSITION 1-2
FGR PLAYBACK INDICATIONS
DURING THE RECORD MODE.

2.INSTALL J311 IN POSITION 2-3
FOR RECCRD INDICATIONS
DURING THE RECORD MODE.

COPYRISHT © 1990 BROADCAST ELECTRONICS, ING
597-8100-161
FIGURE 2-2. RECORD CIRCUIT BOARD JUMPER PROGRAMMING

MOTOR SPEED. The cartridge machine motor speed is determined by circuitry on the mo-
tor control circuit board. The unit is shipped from the factory for 7.5 inches—per—second
(IPS) operation. Playback units may be programmed for 3.75 IPS or 15 IPS operation.
Record/playback units may be programmed for 3.75 IPS operation. Refer to Figure 2-3 to
program the motor control circuit board as required for the desired motor speed,

AUDIO INTERFACING.

AUDIO OUTPUT CONNECTIONS. D-type playback connector J105 on the rear—panel
provides interfacing to external equipment (refer to Figure 24). D-type mating recepta-
cles are supplied with the unit for interface cable construction (located in the accessory
parts kit). Refer to Figure 2—4 and construct audio output interfacing cables using the
mating receptacles and 2-conductor shielded audio cable such as Belden 8451 or equiva-
lent.

RECORD INPUT CONNECTIONS. D-type record connector J106 on the rear-panel pro-
vides interfacing to external equipment (refer to Figure 2-5). D-type mating receptacles
are supplied with the unit for interface cable construction (located in the accessory parts
kit). Refer to Figure 2-5 and construct record audio input interfacing cables using the
mating receptacles and 2-conductor shielded audio cable such as Belden 8451 or equiva-
lent. '

REMOTE FUNCTIONS.

The DT-90A series cartridge machines are equipped with playback and record remote con-
trol and status systems. Playback remote control and status interfacing is accessible at
rear—panel remote connector J105. Record remote control and status interfacing is accessi-
ble at rear—panel remote connector J106. Remote mating connectors are supplied with the
unit for interface cable construction (located in the accessory parts kit).

L]
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MOTCR SPEED SELECT JUMPERS

Wi, W2, AND W3:

1. INSTALL Wi. W2, AND W3
IN THE APPROPRIATE
POSITION FOR THE DESIRED
MOTOR SPEED.

// I Y
15
IPS
3.75 7.5
IPS . _/ IPS E
MOTOR CONTRCL JUMPER
3.75/7.5, « |15 W4
IPS P8 1. INSTALL W4 IN THE
W3 "y T POSITION SHOWN FOR
7 I W4 I ALL MOTCR SPEEDS.
i
‘et s
15 7
1% 163

COPYRIGHT © 1990 BROADCAST ELECTRONICS, INC
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FIGURE 2-3. MOTOR CONTROL CIRCUIT BOARD JUMPER PROGRAMMING

2-23. PLAYBACK REMOTE FUNCTIONS. If playback remote functions are desired, refer to Fig-
ure 2—4 and the following text to connect remote control and status interfacing circuitry to
rear~panel PLAYBACK receptacle J105 as required.

2-24, Start Operation And Indications. Remote start control is accessible at J105 pin 1. A mo-
mentary contact to ground is required to initiate a remote start operation. Remote start
indications are available at J105 pin 3. The unit will output a logic LOW to indicate a
start operation. Attach the appropriate interface circuitry to connector J105 as required.

2-25, Stop Operation And Indications. Remote stop control is aceessible at J105 pin 2. A mo-
mentary contact to ground is required to initiate a remote stop operation. Remote stop in-
dications are available at J105 pin 4. The unit will output a logic LOW to indicate the ter-
mination of deck operation. Attach the appropriate interface circuitry to connector J105 as
required.

2-286. Audio Mute Operafion. Remote audio muting is accessible at J105 pin 5. A momentary
contact to ground is required to initiate an audio mute operation.

2-217. Secondary Cue Tone Relay Contacts And Indications. Secondary cue tone relay contacts
are accessible at J105 pins 13 and 25 for control of external equipment. The relay contacts
are rated for 100V dc at 0.5 amperes maximum. Remote secondary cue tone indications
are available at J105 pin 9. The unit will output a logic LOW to indicate a secondary cue
tone detection, Attach the appropriate interface circuitry to connector J105 as required.

L]
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13 PLAYBACK
e

1

25 14

J105

PLAYBACK
CONNECTOR

J105 PIN NC. DESCRIPTION

1 O————— START COMMAND
2 O————— STOP COMMAND
3 O—————— START INDICATOR

4 {O——— STOP INDICATCOR

o)
)

CIRCUIT APPLICATION
~REMOTE CONTROL COMMANDS-

MOMENTARY CONTACT T0 1
GROUND REGUIRED TO —0 0?7
ACTIVATE FUNCTION.

4 +VCC

REMOTE STATUS INDICATORS-
LOGIC O WHEN ACTIVE

—-AEMOTE CONTROL COMMAND-

5 O———— AUDIO MUTE COMMAMD
6 O——— + RIGHT AUDIO OUTPUT

7 O———— RIGHT SIGNAL GROUND

8 O———— - RIGHT AUDIC OUTPUT

8 O———— SECONDARY CUE TONE INDICATOR — = |
10 O——— TERTIARY CUE TONE INDICATOR—————= |
11 O————+28Y dc SUPPLY

12 O——— TERTIARY CUE TONE CONTACT ————— = |

13 O—— SECONDARY CUE TONE CONTACT——— =

MOMENTERY CONTACT TO —1
GROUND REGUIRED TO —0
ACTIVATE FUNCTICN.
| RIAHT CHANNEL AUDIO

OUTPUT CONNECTICNS

&

Ao

REMOTE STATUS INDICATORS- HEC

[~ LOGIC G WHEN ACTIVE

1— +28Y dc SUPPLY

| CUE TONE RELAY CONNECTIONS-
100V do AT 0.5 AMPERES MAXIMUM

14 O——  POWER SUPPLY GROUND

I35 O—— FAST FORWARD COMMAND

16 O—— FABT FORWARD INDICATOR ——M8M—=

17 O————— AUXILIARY START PULSE OUTPUT ——— =

18 O—POWER SUPPLY GROUND

18 O—— + LEFT AUDIO OUTPUT

20 O———LEFT SIGNAL GROUND

21 O—— - LEFT AUDIO OUTPUT
22 O-—————CUE AUDID OUTPUT
23 O———=CUE AUDIC GROUND
24 O————TERTIARY CUE TONE RELAY CONTACT————= |

|— POWER SUPPLY GROUND

~REMOTE CONTROL COMMAND- ——

MOMENTARY CONTACT T GROUND °
REQUIRED TC ACTIVATE FUNCTION. “

REMOTE STATUS INDICATOR
LOGIC O WHEN ACTIVE
~AUXTILIARY START PULSE OQUTPUT-

A LOW ACTIVE PULSE ~OR EXTERNAL
START OPERATIONS.

+VCC

—~ |- POWER SUPPLY BROUND

| LEFT CHANNEL AUDIO
OUTPUT CONNECTIONS

— GUE AUDIO QUTPUT
CONNECTIONS

— CUE TONE RELAY CONNECTIONS-

25 O———————SECONDARY CUE TONE RELAY CONTACT ——= |

100V dc AT 0.5 AMPERES MAXIMUM

COPYRIGHT © 1690 BROADCAST ELECTRONICS, INC
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FIGURE 2-4. PLAYBACK REMOTE CONTROL RECEPTACLE CONNECTIONS
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RECORD

CONNECTOR +V
J106 PIN NO. DESCRIFTION CIRCUJ;;E é?PLIC#Jé%i:m S
MOTE STA CATOR  _ann @) ]
2 O—— RECORD 1NDICATCR LOGIE LOW WHEN ACTIVE
4 O—- CHASIS GROUND |~ CHASTS GROUND

5 O~ RECORD MODE CONTROL —————————=" | pEuOTE CONTROL COMMANDS

§ (O—— SECONDARY CUE TONE RECGRD CONTAQL —s= | MOMENTARY CONTACT TO
BADUND REGUIRED TO — O@

7 7 (O—— TERTIARY CUE TONE RECORD CONTROL ——= | ENABLE FUNCTION.
N
1 RECORD 13

o P
W Ji05 =

8 (O~— CUE BIAS ON CONTROL —e

10 O EXTERNAL CUE AUBIO INPUT ek f—EXTEﬂNAL CUE AUCDTIO INPUT

EXTEANAL CUE AUDIO GROUND

11 O—— EXTERNAL CUE AUDIO BROUND
13 O— +28vY OC SUPPLY !—+28V DC SUPPLY
14 O=— + LEFT AUDID INPU] —4M8M8™

LEFT CHANNEL RECORD
15 O~ LEFT SIGNAL BROUND - e INPUT CONNECTIONS

16 O=—- LEFT AUDID INPUT ~—o————— % FEMOTE VARISPEED MOTOR \

CONTACL CIRCUIT-

CONTINUOUS CONTACT TG
GROUND REGUIRED TO ADJUSTAGLE

w——{ OSCILLATOR
ACTIVATE FUNCTION. T O T AL )
VARIES THE PROGRAMMED

19 Q- VARISPEED CONTRCL FREQUENCY ———g
20 Qr=— VARISPEED MODE CONTROL —-———s

MOTCR SPEED A
MINIMUM OF 10%.

FOR PLAYBACK ONLY)
22 Q=—+ RIGRt AUDIO INPUT ——————

RIGHT CHANNEL RECORD
23 O——ARIBHT SIGNAL GACUND ——M = TNPUT CONNECTIONS
24 O=—- RIGHT AUDID INPUT —M8M8M8M8M8@™8 ™ 5

COPYRIGHT © 1990 BROADCAST ELECTRONICS, INC

597-9100-3
FIGURE 2-5. RECORD REMOTE CONTROL RECEPTACLE CONNECTIONS

2--28. Tertiary Cue Tone Relay Conlacts And Indications. Tertiary cue tone relay contacts are
accessible at J105 pins 12 and 24 for control of external equipment. The relay contacts are
rated for 100V dc at 0.5 amperes maximum. Remote tertiary cue tone indications are
available at J105 pin 10, The unit will output a logic LOW to indieate a tertiary cue tone
detection. Attach the appropriate interface circuitry to connector J105 as required.

2-.29, Fast Forward Operation And Indications. Remote fast forward control is accessible at re-
mote connector J105 pin 15. A momentary contact to ground is required to initiate a fast
forward operation. Remote fast forward indications are available at J105 pin 16. The unit
will output a logic LOW to indicate a fast forward operation. Attach the appropriate inter-
face circuitry to connector J105 as required.

2-30. Auxiliary Start Pulse Output. An auxiliary start pulse is accessible at J105 pin 17 for con-
trol of external equipment. The unit will output a logic LOW for external start applica-
tions.

2-31, Cue Audio Output. Cue audio is accessible at J105 pins 22 and 23 for remote monitoring
applications. Attach the appropriate interface circuitry to connector J105 as required.

2-32. Vari-Speed Motor Operction. The DT-90A series cartridge machines are equipped with a
vari-speed feature which allows the operator to vary the cartridge machine motor speed a
minimum of +10% (refer to Figure 2-5). An Adjustable 9600 Hz reference is required at
J106 pin 19 for motor control. Refer to Figure 2-5 and connect a LOW to J106 pin 20 to
initiate vari—speed operation. When vari-speed operation is initiated and the motor refer-
ence is varied (example: 10%), the control circuitry will act to vary the programmed motor
speed a corresponding amount (10%).

2-33. RECORD REMOTE FUNCTIONS. If record remote functions are desired, refer to Figure
2-5 and the following text to connect remote control and status interfacing circuitry to
rear—panel RECORD receptacle J106 as required.

L]
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2-34, Record Conirol and indications. Remote record mode control is accessible at J106 pin 5.
A momentary contact to ground is required to initiate a remote record operation. Remote
record indications are available at J106 pin 2. The unit will output a logic LOW to indi-
cate a record mode operation. Attach the appropriate interface circuitry to connector J106
as required.

2-35. Secondary and Teriary Cue Tone Record Control._ Secondary and tertiary cue tone re-
mote record control is accessible at remote connector J106. A momentary contact to
ground is required to initiate a remote record operation. Attach the appropriate interface
circuitry to connector J106 as required. The following list presents secondary and tertiary
cue tone record control pin locations.

RECORD CONNECTOR J106 DESCRIPTION

PIN NO,
6 Secondary Cue Tone Record Control
7 Tertiary Cue Tone Record Control
2-36. External Cue Record. An external cue tone record feature is incorporated into the remote

control circuit design. The external cue record cireuit includes an external cue control and
a cue tone audio input. If external cue record operations are desired, connect a momentary
contact to ground switch to the cue bias on terminal at J106 pin 8. Connect the external
cue audio to J106 pin 10. ,

2-37. AUTOMATIC AUDIO MUTING.

2-38. An automatic audio muting feature is incorporated into the DT-30A control circuit design,
The feature will automatically mute associated cartridge machines without the assistance
of an audio switcher in multiple unit installations. Audio will be muted in all cartridge
machines with the exception of the on—air unit. If automatic audic muting is desired, refer
to Figure 2-6 and connect the units as shown.

2-39.  AUTOMATIC START SEQUENCING.

2-40. All DT-30A cartridge machines may be configured for automatic start sequencing. The
following text presents wiring procedures for a typical start sequence. However, the se-
quence may be modified as required to achieve any start sequence.

2-41. SEQUENCE. Figure 2-7 presents wiring connections for a start sequence described in the
following text. Refer to Figure 2-7 and connect the units as shown.

START SEQUENCE
Cartridge machine 1 will start cartridge machine 2,

Cartridge machine 2 will start cartridge machine 3.
Cartridge machine 3 will start cartridge machine 4.

Cartridge machine 4 will start cartridge machine 5.

H D awy

Cartridge machine 5 will start cartridge machine 1.

9
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CAHTAIDBE MACHINE 1

2-42,
2-43.

B3

CARTRIDAE MACHINE 1

LEFT CHANNEL
AUDID QUTPUT

ALDIO DUTPUT

J105

RIGHT CHANNEL
AUDEO QUTPUT
J185

av

AUXTLLARY START
J105-17

v

AUDID MUTE
J105-5

e abh

&=

Ve WTEEDe

CARTRIDGE MACHINE 2
LEFT CHANNEL
AUDIO OUTPUT
J105

RIGHT {HANNEL
AUDID QUTPUT
J105

AUXILTARY SYART
J105-17

AUDI0 MUTE
J105-5

CAATRIOGE MACHINE 2

o6
&
WERRENTN WD

CARTAIDGE MACHINE 3

CAATRIDBE MACHINE 3
LEFT CHANNEL
AUDID QUTPUT
J105

RIBHT CHANNEL
A0 QUTPUT
J105

AUXILIARY BTART
J105-17,

ADI0 MUTE
1105-5

COPYRIGHT © 1990 BROADCAST ELECTRONICS, INC
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FIGURE 2-6. AUTOMATIC AUDIO MUTING

MOTOR OPERATION.

The DT-90A servo motor is wired to operate continuously when shipped from the factory.

The motor can be configured to operate only when the deck switch is activated, If motor
operation is desired only when a cartridge is inserted, refer to Figure 2-8 and connect wire
No. 13 to pin 6 of J104 as indicated.
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§| \Foggdododdaado /
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CARTRIDGE CARTRIDGE CARTRICGE CARTRIBGE CARTRIDGE
MAC?INE MAE?INE MA;?INE MACHINE MA%?INE
4
J103 J105 J105 J103 J105
PIN NO. PIN NO. PIN NO. PIN NO. PIN NOD.
GROUND 14 14 14 14 <—

EOM CONNECTIONS

SECGNDARY TERIARY

CUE TONE CUE TONE
23 24 23 24 25 24 25 24 25 24 <—

3 R g3 ﬂl2ﬁi 26—1;3126
START 1 é—L 1 > 1

START SEQUENCE

CARTRIDGE MACHINE 1 WILL START CARTRIDGE MACHINE 2.
CARTRIDGE MACHINE 2 WILL START CARTRIDGE MACHINE 3.
CARTRIDGE MACHINE 3 WILL START CARTRIDGE MACHINE 4.
CARTRIDGE MACHINE 4 WILL START CARTRIDGE MACHINE 5.
CARTRIDGE MACHINE 5 WILL START CARTRIDGE MACHINE 1.

P WM -

NOTE:

1. THE START SEQUENCE MAY BE MODIFIED TO ACHIEVE ANY
START SEQUENCE REQUIREMENT.

2. FOR SECONDARY CUE TONE EOM ASSIGNMENTS,
CONNECT JUMPERS TO PINS 25 AND i13. FOR
TERTIARY CUE TONE EOM ASSIGNMENTS, CONNECT
JUMPERS 70 PINS 24 AND 12.

COPYRIGHT © 1950 BROADCAST ELECTRONICS, ING

597-9100-5
FIGURE 2-7. DT-90A CARTRIDGE MACHINE START SEQUENCING
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MOTOR OPERATION:
I,

. INSTALL WIRE ND. 13 IN PIN B

INSTALL WIRE NO. 13 IN PIN 8
OF J104 TO OPERATE THE MOTOR
WHEN A CARTRIDGE IS INSERTED.

OF J104 FOR CONTINUOUS MOTOR
OPERATION.

MOTHERBOARD
CIRCUIT BDARD
ASSEMBLY

WIRE NO. 13

COPYRIGHT © 1990 BROADCAST ELECTRONICS, INC

FIGURE 2-8. MOTOR OPERATION PH7-9100-21
2-44, GROUND CONNECTIONS.
2-45. An important consideration in assuring low noise performance from the cartridge machine

is the grounding and shielding of the various audio interconnections. First, ensure the car-
tridge machine circuit ground and any required internal ground terminal is connected to
an earth ground using a braided or solid copper conductor. Second, the shields from audio
conductors must be grounded to prevent the coupling of extraneous noise. Generally, the
shields are grounded at the studio audio console. However, the shields may require
grounding at the cartridge machine or at a point between the cartridge machine and the
studio audio console. Particular care must be exercised to avoid ground loops at patch pan-
els, external switching equipment, uninsulated jacks on associated equipment, and

grounded racks or cabinets,

»
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2-46. AC POWER CONNECTION.

WARNING  ENSURE ALL PRIMARY POWER IS DISCONNECTED
BEFORE PROCEEDING.
WARNING

2-47. Terminal strip TB1 on the inside rear—panel of the DT-90A is wired for the proper power
supply voltage when shipped from the factory. The operating voltage requirement for the
unit is indicated on the cartridge machine identification plate which is located on the car-
tridge machine side—panel. If an alternate operating voltage is desired, refer to schematic
5D900-9100-000 in SECTION VII, DRAWINGS and connect TBI as required.

2-48. Remove the fuse from the rear—panel fuse-holder. For playback and record/playback
units, ensure the fuse is a slow—blow type rated at 1.0A for 105V to 132V operation or 0.5A
for 210V to 264V operation.

2-49, Ensure the rear—panel power switch is operated to OFF and connect the cartridge machine
line cord to the appropriate power source.

2-50. ELECTRICAL ADJUSTMENTS.

2-51. AUDIO OUTPUT LEVEL ADJUSTMENT. The cartridge machine audio output level is fac-
tory adjusted to @ dBm. If an alternate output level is required, refer to the ELECTRICAL
ADJUSTMENTS procedures in SECTION V, MAINTENANCE and perform the OUTPUT
LEVEL ADJUSTMENT procedure.

2-52.  OPTIONAL EQUIPMENT INSTALLATION.

2-53. The following list presents related publications which provide data required for the instal-
Iation of options and accessories associated with the DT—90A series cartridge machines.

OPTION OR ACCESSORY PUBLICATION NUMBER
Model PC-1 Telephone Interface 5970047

L]
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SECTION Il
OPERATION

3-1.  INTRODUCTION.

3-2. This section identifies all controls and indicators associated with the DT-90A series car-
tridge machines and provides standard operating procedures.

3-3.  CONTROLS AND INDICATORS.

3-4, Refer to Figure 3-1 for the location of all controls and indicators associated with the unit.
The function of each control or indicator is described in Table 3-1.

3-5. OPERATION.

NOTE THE FOLLOWING PROCEDURE ASSUMES THAT THE
CARTRIDGE MACHINE IS COMPLETELY INSTALLED
NOTE AND IS FREE OF ANY DISCREPANCIES.

3-6. PLAYBACK OPERATION.

3-7. Operate the rear-panel PWR ON/OFF switch to the ON position. The capstan motor will
operate if the motor is wired as shipped from the factory.

3-8. Insert an NAB A or AA size tape cartridge into the deck. The deck STOP switch/indicator
will illuminate,

3-9. Depress the deck START switch/indicator to begin cartridge play operation, When the
START switch/indicator is depressed, the following events will occur:

A, The deck START switch/indicator will illuminate.

B. The deck STOP switch/indicator will extinguish.

C. The AUD indicator will illuminate.

D. On record/playback models, the VU meter display will begin operation.

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

A. The START switch/indicator will extinguish.

B. The AUD indicator will extinguish,

C. On record/playback models, the VU meter display will terminate operation.
D. The STOP switch/indicator will illuminate or flash,

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

INDEX
NO. NOMENCLATURE FUNCTION

1 Power Switch Controls the application of ac power to the unit.

2 START Switch/ SWITCH:
Indicator A, Initiates tape movement for playback and/or
record operations,

B. When momentarily depressed during fast
forward operation, returns the unit to the
normal operating speed and audio is enabled.

C. Initiates maintenance mode operation when
simultaneously operated with the STOP
switch/indicator. The solenoid will remain
energized until the STOP switch/indicator is
again depressed.

INDICATOR: Illuminates to indicate deck operation.

3 STOP Switch/ SWITCH:
Indicator A. Terminates deck operation.

B. Initiates maintenance mode operation when
simultaneously operated with the START
switch/indicator. The solenoid will remain
energized until the STOP switch/indicator is
again depressed.

C. Resets start lock—out, conditions.
D. Resets stop indicator flashing conditions.
INDICATOR:

A. Muminates to indicate the unit is in the ready
mode (unit energized with a cartridge com—
pletely inserted into the deck).

B. Flashes once per second to indicate a cartridge
played condition.

4 F FWD Switch/ SWITCH: When depressed, initiates fast forward opera—
Indicator tion. Tape advances at three times the normal
speed until a 1 kHz stop tone is detected or the
STOP switch/indicator is depressed. Audio is

muted when the switch is released.

INDICATOR: Iiluminates to indicate the unit is in the
fast forward mode.

L
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TABLE 3-1. CONTROLS AND INDICATORS

(Sheet 2 of 2)
INDEX
NO. NOMENCLATURE FUNCTION

5 SEC Indicator Illuminates to indicate a secondary {150 Hz) cue tone
detection.

6 TER Indicator Muminates to indicate a tertiary (8 kHz} cue tone
detection.

AUD Indicator Iluminates to indicate audio is enabled.
Right Record Adjusts the right channel record input level.
Input Level
Control

9 Left Record Adjusts the left channel record input level.
Input Level
Control

10 VU Meter Display A stereophonic multi—color LED display containing VU
meter ballistics. Normal display operation provides level
indications of record input audio and playback audio.

11 TER Switch Records an 8 kHz tertiary cue tone on the cue channel for
the duration of switch operation. The tertiary cue tone
may be recorded when the unit is operating in the play
back or record modes.

12 SEC Switch Records a 150 Hz secondary cue tone on the cue channel
for the duration of switch operation. The secondary cue
tone may be recorded when the unit is operating in the
playback or record modes,

13 REC Switch A, Configures the unit to the record mode with 1 kHz
primary cue tone record operation when depressed
once.

B. Configures the unit to the record mode without 1 kHz
primary cue tone record operation when depressed
twice.

14 REC Indicator A. IMuminates to indicate the unit is configured to the
record mode with 1 kHz primary cue tone record
operation.

B. Flashes to indicate the unit is configured to the record
mode without 1 kHz primary cue tone record opera—
tion.
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3-11. The DT-90A cartridge machines are equipped with secondary and tertiary cue tone detec-
tion indication circuitry. Cue tone detection is indicated as follows:

A, The SEC indicator will illuminate to indicate the detection of a secondary
(150 Hz) cue tone,

B. The TER indicator will illuminate to indicate the detection of a tertiary
(8 kHz) cue tone.

3-12, STOP INDICATOR FLASHING /DECK START LOCK~OUT. The STOP indicator circuitry
is designed to indicate a special operating condition. If the function is enabled, the STOP
indicator will flash once per second to indicate a cartridge played and start lock—out condi-
tion to prevent duplicate on—air cartridge play.

3-13. To reset the STOP indicator flashing and start lock—out cireuitry, remove the cartridge or
depress the STOP switch/indicator,

3-14, MANUAL FAST FORWARD. The manual fast forward feature may be operated with the
muting circuit enabled or disabled. To operate the unit in the manual fast forward mode
with audic muted, momentarily depress the front—panel F FWD switch/indicator. To oper-
ate the unit in the manual fast forward mode with audio enabled, continuously depress the
F FWD switch/indicator. The F FWD switch/indicator will illuminate to indicate the fast
forward mode,

3-15. AUTOMATIC FAST FORWARD. To operate the unit in the automatic fast forward mode,
the appropriate circuitry on the playback logic cireuit board must be enabled. Insert the
cartridge into the deck and initiate playback operation. When the end of the EOM is de-
tected, the unit will operate to fast forward advance with audio muted. The F FWD
switch/indicator will illuminate to indicate the fast forward mode.

3-16, TERMINATING THE FAST FORWARD MODE. When initiated, the fast forward mode will
continue until a stop tone is detected, the STOP switch/indicator is depressed, or the
START switch/indicator is depressed. If the STOP switch/indicator is depressed or a stop
tone is detected, the STOP switch/indicator will illuminate or flash. If the START switch/
indicator is depressed, the unit will return to the playback mode.

3-17. MAINTENANCE MODE OPERATION. All DT-90A cartridge machines are equipped with
a maintenance mode feature which energizes the solenoid to allow routine pressure roller
and capstan shaft cleaning. To generate a maintenance mode command, remove any tape
cartridge and simultaneously depress the START and STOP switch/indicators and release
the STOP switch/indicator prior to the START switch/indicator.

3-18.  RECORD OPERATION.

3-19. PRELIMINARY SET-UP. Select the program material to be recorded. Ensure the playback
system output level is within the input level specifications.

3-20. Operate the rear-panel PWR ON/OFTF switch to the ON position.

3-21. Select a bulk erased cartridge that is approximately 2 seconds longer than the selected ma-
terial to be recorded.

3-22. Insert the cartridge into the deck. The STOP switch/indicator will illuminate,

3-23. Depress the START switch/indicator and play the tape for several seconds to align the
tape in the guides and to locate the tape splice. Stop the deck just beyond the tape splice
to avoid recording over the splice.

3-5 E "BROADGAST
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3-26,

3-27.

3-28.
3-29.

3-30.

3-31.

3-32,

3-33,

3-34,

3-38,
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RECORD LEVEL ADJUSTMENT. To adjust the record level, proceed as follows:

Ensure the bulk erased cartridge is inserted into the deck.

NOTE THE CARTRIDGE MACHINE WILL NOT OPERATE TO
THE RECORD MODE UNLESS A CARTRIDGE IS IN.
NOTE SERTED IN THE DECK.

THE CARTRIDGE MACHINE RECORD CIRCUITRY IS
SHIPPED FROM THE FACTORY FOR A RECORD LEVEL
OF 0 dBm WHEN THE VU METERS INDICATE 0 VU.

Operate the cartridge machine to the record mode by depressing the REC switch. The
REC indicator will ilhuminate,

Start the program material and adjust the record level control(s) until the VU meter{s) in-
dicate 8 VU,

Stop and re—cue the program material and the bulk erased cartridge.

RECORDING PROGRAM MATERIAL. Program material can be recorded with or without
a 1 kHz primary cue tone record operation. To select a record operation with a primary
cue tone, operate the REC switch to illuminate the REC indicator. To select a record op-
eration without a primary cue tone, depress the REC switch again. The REC indicator
will flash.

Depress the deck START switch/indicator. The START switch/indicator and AUD indica-
tor will illuminate.

Wait approximately one—haif second, then start the pregram material. If the REC indica-
tor is illuminated, a stop tone will be automatically recorded on the cue channel. The VU
meter(s) will indicate record input audio.

NOTE THE RECORDING PROCESS MAY BE MONITORED IF
DESIRED BY CONNECTING A SPEAKER SYSTEM TO
NOTE THE PLAYBACK DECK QUTPUT. i

At the end of the record operation, ,depk operation will terminate automatically when a 1
kHz cue tone is detected. To terminate deck operation manually, depress the STOP
switch/indicator.

When deck operation is terminated, the following events will occur:
A. The START switch/indicator will extinguish.
B. The REC indicator will extinguish.
C. The AUD indicator will extinguish.
D. The STOP switch/indicator will illuminate or flash.
E. The unit will be automatically operated to the playback mode.
SECONDARY AND TERTIARY CUE TONE RECORDING. Secondary and tertiary cue

tones may be recorded in the playback or record modes of operation. If secondary and ter-
tiary cue tone recording is desired, proceed as follows:

Start the recording system in the playback mode or record mode of operation. Depress the
SEC or TER switch for the amount of time the tone is desired.

ELECTRONICS INC
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4-2.

4-3.

4-5.

4-6.

4-7.

4-8.

- 4-9,

4-10.

4-11,

SECTION IV
THEORY OF OPERATION

INTRODUCTION.

This section presents the theory of operation for the Broadcast Electronics DT-90A car-
tridge machines.

FUNCTIONAL DESCRIPTION.

PLAYBACK CIRCUITRY.

Figure 4-1 presents a simplified schematic diagram of the playback logic circuit board.
Refer to Figure 4—1 as required for a description of the following circuits.

A. Audio Processing Circuits
B. Cue Tone Detection Circuits
C. Start/Stop Logic Circuit

D, Flasher Logic Circuit

E. Fast Forward Logic Circuit
F. Mute Logic Circuit

AUDIO PROCESSING CIRCUITS. Stereophonic units are equipped with left and right
channel audio eircuits. Monophonic units are equipped with only the left channel audio
circuit. The left and right channel audio circuits are identical; therefore, only the left
channel circuit will be discussed.

Audio Input Circuif, Left channel audio from the tape head is applied to operational am-
plifier U1B. U1B operates as an audio amplifier and equalization stage with a gain of ap-
proximately 50 dB. Potentiometer R4 provides £10 dB of high frequency equalization. Po-
tentiometer R9 provides 16 dB of low frequency equalization. The output of U1B is routed
to an audio/mute selector,

On record/playback models, the output of inverter U1B is routed to the record logic circuit
board for metering applications,

Audio/Mute Selecior Operation. Intergrated circuit U20 will select one of the following
modes of operation as determined by the mute control and fast forward control signals.
U20 operates in the playback audio mode when both control signals are logic LOW. The
left channel audio output of U20 is applied to mute switch Q1.

A, Playback audio.
B. Fast forward audio.
C. Muted audio.

Left mute switch Q1 is a series field—effect—transistor. When audio muting is required, a
HIGH from the mute control line is applied to @1 which will bias Q1 off to mute the audio
signal.

Output Amplifier Circuit. Audio from the mute switch is applied to amplifier U1A. Po-
tentiometer R19 provides left channel output level adjustment. The output of UlA is ap-
plied to the left channel output amplifier network consisting of inverter U3A and amplifier
stages U4A/B and U3B.

-
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4-12,

4-13.

4-14.

4-15.

4-16.

4-17.

4-18.

4-19,

4-20.

4-21.

4-22,

4-23.

BROADCASY

Audio from U1A is routed through inverter U3A and applied to the amplifier stage in an
inverted and non-inverted format. Inverted audio is applied to amplifier stage U4A.
Non-inverted audio is applied to amplifier U4B. Together, U4A and U4B operate as a bal-
anced audio output amplifier with a gain of two. Amplifier U3B functions as a monitoring
and gain stage for a shorted audio output condition. :

When the audio output impedance is balanced, the input to U3B is at virtual ground which
isolates the stage from the circuit. When either the positive or negative output terminal is
grounded, an audio signal will be applied to U3B. U3B will output a signal to increase the
gain of the remaining output amplifier network. Consequently, the network will maintain
full output into an unbalanced load condition.

CUE TONE DETECTION CIRCUITS. The cue tone detection circuits consist of: 1) a cue in-

put amplifier circuit, 2) cue tone filter circuits, and 3) individual cue tone detector circuits.

Cue Input Amplifier Circuit. Cue audio information from the tape head is applied to an
input amplifier circuit consisting of UTA and U7B which provides approximately 30 dB of
gain. The output of the amplifier circuit is routed to a rear—panel connector for external
applications. Cue audio is alse applied to the cue tone filter circuits.

Cue Tone Filier Circulfs. The cue tone filters consist of integrated circuits USA, U8B, U9A,
and U9B which operate as active bandpass filters. These filters will convert valid cue in-
formation into de levels for application to individual detector cireuits.

Primery Detector Circuit. The primary cue tone output from the filter circuit is routed to
comparator U10C through 1 kHz level control R78. When the output from the filter ex-
ceeds the reference level at U10C, the output of U10C will go HIGH. This HIGH is in-
verted by U19D for application to the primary cue tone detection bus.

3 KHZ Detector Circuit. The 1 kHz primary cue tone will be detected at 3 kHz when the
unit is operated in the fast forward mode. A HIGH applied to the fast forward control line
will: 1) inhibit the primary, secondary, and tertiary cue tone detector circuits, and 2} oper-
ate the audio/mute selector to enable the input of comparator TU10A.

The 3 kHz cue tone output from the filter circuit is routed to comparator U10A through 3
kHz level control R139. When the output from the filter circuit exceeds the reference level
at comparator U10A, the output of U10A will goe HIGH. This HIGH is inverted by U19A
for application to the primary cue tone detection bus.

Secondary Detector Circuit. The secondary cue tone output from the filter circuit is
routed to comparator U10B through 150 Hz level control R66. When the output from the
filter exceeds the reference level at U10B, the cutput of U10B will go HIGH, This HIGH is
inverted by U11A/U11B to energize secondary relay K1, and illuminate the front—panel
and remote indicators.

The HIGH from comparator U10B is also applied to the secondary cue tone detection bus,
and end-of-tone detector U19B/C. The end-of-tone detector provides a momentary LOW
for application to the END of EOM tone bus.

Teriiary Defector Circuit. The operation of the tertiary detector circuit and secondary de-
tector circuit is identical with the exception of an end—of-tone detector circuit.

START/STOP LOGIC CIRCUIT. The start/stop logic circuit controls deck start, auxiliary
start, start indicator, manual and automatic stop, start lock—out, maintenance mode, and
primary cue tone inhibit operations.

4-2
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4-24, The start/stop logic circuit consists of: 1) start/stop logic Ui4A, U15A, and U164, 2) start/
stop latch U13B, 3) auxiliary start one—~shot U18A, 4) inhibit one~shot U18B, and 5) inver-
ters U12A/U12B,

4--25, Star and Start Lock-out Operations. A start operation is initiated when the front-panel
start switch/indicator is depressed. A LOW from the start switech/indicator is applied to
the start/stop logic for decoding. If the start lock—out and cartridge present switeh status
lines are LOW, the start output line of the start/stop logic will apply a LOW to start/stop
latch U13B.

426, With the LOW from the start/stop logic, U13B will output a continuous HIGH through di-
ode D17 to energize the solenoid, This HIGH is also routed to the primary cue inhibit cir-
cuit, auxiliary start circuit, start indicator circuit, mute logic circuit, and flasher logic cir-
cuit.

4-21. A start lock—out condition will occur when deck operation is terminated by a primary cue
tone detection and the start lock—out status line from the flasher logic circuit is HIGH.
This HIGH indicates a cartridge played condition and is applied to the start/stop logic to
prevent consecutive start operations,

4-28. Start Indicator Operation. With the HIGH from the start/stop latch, inverters U12A/U12B
will output a LOW to illuminate the start and remote start indicator.

4-29. Auxiliary Start Operation. With the HIGH from the start/stop lateh, the auxiliary start
one—shot will apply a momentary HIGH to the mute logic circuit and inverter U12E.
U12E will output a momentary LOW for external equipment operations,

4--30. Manuci and Automatic Stop Operation. A manual stop operation is initiated when the
stop switch is depressed. A LOW from the stop switch is routed to the start/stop logic for
decoding. The stop output line of the stari/stop logic will apply a LOW to start/stop latch
U13B. U13B will toggle LOW to disable the solenoid and extinguish the start indicators.

4-31. An automatic stop operation is initiated when a primary cue tone is detected. A HIGH
from the primary cue tone status line is routed through primary cue detect jumper J211 to
the start/stop logic for decoding. The stop output line will go LLOW to terminate deck op-
erations. This LOW is also routed to the record logic circuit board through diode D36 to
terminate a record operation.

4-32. Primary Cue inhibit Operation. During a start operation, a HIGH from the start/stop
latch is applied to inhibit one—shot U18B. The output of U18B is connected to the primary
cue detection status line. U18B will apply a momentary HIGH for approximately 1.75 sec-
onds to the primary cue status line to delay a stop operation.

4-33. Maintenance Mode Operafion. The start/stop logic will alse decode a special mainte-
nance mode command to energize the solencid without a cartridge inserted into the deck.
This command is applied to the start/stop logic when the start and stop switches are simul-
taneously depressed and the stop switch released prior to the start switch.

4-34, FLASHER LOGIC CIRCUIT. The flasher logic circuit generates the start lock—out status
and controls the operation of the stop indicator depending on start lock—out jumper J213.
This cireuit consists of NOR gate U17B, AND gates U15C and U15D, inverters
U12C/U12D, latch U13D, and NAND gate U17A.

4--35. Jumper Insialled. When jumper J213 is installed, the start lock—out operation is enabled.
A LOW from the primary cue tone detection status line will be applied to start lock—out
latch U13D. U13D will apply a HIGH to the start/stop logic and flasher oscillator U17A.
U17A will apply pulses at a 1 Hz rate to flasher gate U15D.

4-36. With the unit in the stop mode, U17B will gate a LOW from U13B and a LOW from the
cartridge present switch status line to output a HIGH to U15D. U15D will gate the oscilla-
tor pulses from U17A for application to the stop indicator through inverters U12C/U12D.
The stop indicator will flash at a 1 Hz rate for a cartridge played condition.
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4-37.

4-38.

4-39.

4-41.

4-42,

4-43.

4-44,

The start lock~out latch is cleared by AND gate U15C. The stop switch and cartridge pre-
sent switch status lines are applied to U15C. With a LOW from either the stop switch or
cartridge present switch, U15C will output a LOW to reset to latch U713D.

Jumper Removed. When jumper J213 is removed, the start lock—out function is disabled.
U13D will apply a eontinuous LOW to U17A which will output a HIGH to U15D. With the
unit in the stop mode, U17B will apply a HIGH to U15D which outputs a continuous
HIGH through inverters U12C/U12D to illuminate the stop indicator.

FAST FORWARD LOGIC CIRCUIT. The fast forward logic circuit controls the speed of the
capstan motor and operation of the solenoid. Depending on jumper J212, the automatic
fast forward operation is enabled or disabled. The fast forward logic cireuit consists of: 1)
fast forward logic U14B, U15B, and U16B, 2) fast forward latech U13A, and 3) inverters
U12F and U11F/U11G.

Automatic Fast Forward Operation. The automatic fast forward funetion is enabled when
jumper J212 is installed. A fast forward operation is initiated when a secondary cue tone
is detected. A LOW from the END of EOM tone status line will be applied to the fast for-
ward logic for decoding.

With the LOW from the END of EOM tone status line and a LOW from the cartridge pre-
sent switch status line, the fast forward output line of the fast forward logic will output a
LOW to start/stop latch U13B through diode D29, and fast forward latch U13A. The LOW
at U13B will extinguish only the start indicator. U13A will output a HIGH through diode
D18 to maintain solenoid operation.

The HIGH fast forward command from U13A is alse routed to inverters U11F/U11G to il-
luminate the fast forward indicator and the motor control circuit board through inverter
U12F,

In a record/playback unit, a HIGH applied to the fast forward logic through J215 inhibits a
fast forward function when an END of EOM tone is detected during a record operation.
With J215 removed during a record operation, an END of EOM tone will initiate a fast for-
ward function and also disable the record operation by applying a LOW through diede
D39,

Manual Fast Forward Operation. A manual fast forward operation is identical to an auto-
matic except the manual operation is initiated when the fast forward switch is depressed.
A LOW from the fast forward switch will be applied to the fast forward logic to begin a fast
forward operation.

Automatic/Manual Termination of Fast Forward Operation. Automatic termination of the
fast forward operation is initiated when a LOW from the primary cue tone detection line is
applied to the fast forward logic for decoding. The normal output line of the fast forward
logic will apply a LOW to U13A. U13A will route a LOW to the motor control cireuit board
to terminate the fast forward operation.

Manual termination of the fast forward operation is identical to an automatic except the
manual operation is initiated when the start switch is depressed. A LOW from the start
switch will be applied to the fast forward logic to begin a termination operation.

MUTE LOGIC CIRCUIT. The mute logic circuit generates the mute command, controls the
operation of the audio indicator, and provides an audio delay. This circuit consists of mute
logic U14C and U16C, mute latch U13C, NAND gate U17C, transistor Q3, and inverter
U11C,

Mute Operation. A mute operation is initiated when a LOW from the stop switch bus, or
the fast forward switch bus is applied to the mute logic for decoding. A LOW from the
END of EOM through J214 will also initiate a mute operation. The mute logic will apply a
LOW to U13C. U13C will output a HIGH to the audio/mute selector and transistor Q3.
The HIGH will bias @3 ON which routes a LOW through inverter U11C to extinguish the
audio indicator.
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4-50.

4-51.

4-52.

4-53.

4-54.

455,

4-56.

4-517.

4-58.

4-59,

A mute operation is also initiated by a LOW on the primary cue tone detection bus. This
LOW is directly applied to mute latch U13C which outputs a mute command,

In addition, an auxiliary mute bus provides external mute operations. If both the secon-
dary cue tone detection and auxiliary start status lines are LOW, the mute logic will de-
code a LOW on the auxiliary mute bus to generate a mute command.

Audio Enable Operation. The motor control circuit board applies a LOW to the input of
U17C which momentarily inhibits audio until the motor attains proper speed. When the
start switch is depressed, a HIGH from start/stop latch U13B will be applied to U17C and
C73. U17C will output a momentary LOW to U13C for a duration established by capaci-
tor C73 and resistor R121. This LOW resets U13C to enable the audio.

Audjio can also be enabled during a fast forward operation. When the fast forward switch
is continuously depressed, a LOW is directly applied to the output of mute latch U13C to
enable the audie.

SOLENOID AND POWER SUPPLY CIRCUITS. Figure 4-2 presents a simplified schematic
diagram of the solenoid and power supply circuits. Refer to Figure 4-2 as required for a
deseription of the circuits.

Solenoid Operation. Prior to solenoid operation, transistor Q3 is biased ON which routes
+28 volts through the solenoid winding to the collector of transistor Q1 and the base of
transistor Q2, With a HIGH from the start/stop latch, Q1 will conduct to rapidly operate
the solenoid.

With Q1 conducting, a LOW is applied to the base of Q2 which biases Q2 Off. The collector
of Q2 will go HIGH which disables Q3 and allows +12 volts from solenoid driver U3 to be
applied to the solenoid.

Power Supply Circuit, Primary power is applied to the DT-80A through line fuse F1 and
switch S1 to the primary of power transformer T1. The secondaries of T1 provide 25 volt,
40 volt, and 9 volt ac potentials.

The 40 volt ac potential is routed to a full-wave rectifier and filter network to provide +20
volt and —20 volt de potentials at the output. The +20 volt dc is applied to the input of
regulator Ul which supplies a regulated +16 volts to the logic circuit board, front—panel
switches, and cue relays. The —20 volt dc is applied to the input of regulater U2 which
supplies a regulated —16 volts to the logic cireuit board.

The 9 volt ac potential is routed to a full-wave rectifier and filter network to provide an
unregulated +10 volt supply for front-panel status indicators,

The 25 volt ac potential is routed to a full-wave rectifier and filter network to provide an
unregulated +28 volt supply for solenoid operation. +28 volts is also routed to a lamp
driver which supplies +28 volts to the rear—panel for external applications, and operating
voltage for front—panel switeh/indicators.

4-9
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FIGURE 4-2. POWER SUPPLY AND SOLENQID CIRCUITS
4-60. MOTOR CONTROL CIRCUIT BOARD.
4-61. Figure 4-3 presents a simplified schematic diagram of the motor control cireuit board. Re-

fer to Figure 4-3 as required for a description of the following circuits.
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4-62,

4-63.

4-64.

4-65.

4-66.

4-617,

. Reference Circuit.

. Tachometer Processing Cireuit.
. Frequency Comparator Circuit.
. Motor Driver Cireuit.

. Motor Protection Cireuit.

. Motor Lock Detector Cireuit.

. Motor Commutator Control Circuit.

oo =R E g o m

. Vari-Speed Circuit.
J. Power Supply Circuit.

REFERENCE CIRCUIT. A precision reference signal for servo circuit operation is generated
by a 460.8 kHz crystal controlled oscillator circuit consisting of erystal Y1, capacitors C30,
C31, and resistor R54. The oscillator circuit output is applied to divider U11,

Divider U11 is designed to generate motor frequency references, The output of U11 and
motor speed jumper network W1 is applied to divide-by~three stage U12A/B. The output
of divider U12A/B is routed to multiplexer network U13A/B. U13A/B is designed to switch
between normal and fast forward motor frequency references. Jumper network W3 pro-
vides input information for the multiplexer network, The output of multiplexer U13A/B is
routed for application to a frequency comparator circuit . The following list provides motor
reference frequencies and corresponding motor speeds.

MOTOR REFERENCE FREQUENCY (Hz) MOTOR SPEED (Inches-Per-Second)

NORMAL FAST FORWARD NORMAL FAST FORWARD
1200 3600 15 —_
600 1800 7.5 22.5
300 900 3.75 11.25

Normal/Fast Forward Operafion. With the unit in the normal mode and programmed for
7.5 IPS operation, divider U1l will output an 1800 Hz reference to divider U12A/B and
multiplexer U13A/B via jumper network W3. U12A/U12B will output a 600 Hz reference
to multiplexer U13A/B. The vari—speed and fast forward control lines will be HIGH to
instruct multiplexer U13A/B to output a 600 Hz motor reference frequency for application
to a frequency comparator circuit.

When the unit is operated to the fast forward mode, the fast forward control line will go
LOW. The LOW instructs multiplexer U13A/B to output an 1800 Hz reference for applica-
tion to a frequency comparator circuit.

TACHOMETER PROCESSING CIRCUIT. An indication of cartridge machine motor speed
is generated by a tachometer winding, When the unit is programmed for 7.5 IPS operation
and the motor is at full speed, the tachometer will output a sinusoidal 600 Hz signal to
high gain amplifier stage U2A. U2A is configured for a gain of approximately 1000. The
output of U2A is applied to inverter U15G. U15G generates square—wave tachometer
pulses for application to a frequency comparator circuit.

FREQUENCY COMPARATOR CIRCUIT. The frequency comparator circuit consists of a
one-shot network, a frequency comparator, and a shift register. The one—shot network
consists of integrated eircuits USA/B. The reference circuit output (600 Hz for 7.5 IPS op-
eration) is applied to one-shot U3B. The motor tachometer reference is applied to one-
shot USA. The one-shots are designed to generate precision square—wave signals for ap-
plication to the frequency comparator.

]
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4-68.

4-69.

4-70.

4-71.

4-72,

4-73.

4-74,

The frequency comparator network consists of NAND gates U4A/B/C. The circuit com-
pares the applied frequencies and generates corresponding shift and clock signals to shift
register U5 and a rectifier network. Shift register US will generate four outputs which
represent operating parameters such as motor load and speed. The outputs provide infor-
mation for a motor driver circuit, a motor brake eontrol circuit, and a motor protection eir-
cuit.

Motor Run Circuit. The CLR input of shift register U5 determines motor operation. When
the deck switch is open (cartridge not present), a LOW is applied to the CLR input to in-
hibit motor operation. When the deck switch is closed (cartridge present), a HIGH is ap-
plied to the CLR input to initiate motor operation.

MOTOR DRIVER CIRCUIT. One output from shift register U5 is filtered into a dc level by

a passive low—pass filter consisting of resistors R7, R8, R9 and capacitors C9 and C10, The
dc level is buffered by operational amplifier U6A and applied to amplifier stage U6B. U6B
will output a varying bias voltage to motor driver transistor Q1. Q1 is designed to provide

a de supply voltage which controls the speed of the motor. Potentiometer R16 provides mo-
tor drive calibration.

MOTOR PROTECTION CIRCUIT. The motor is monitored for loss of tachometer signals
and over—current conditions by a protection circuit. A rectifier circuit consisting of diodes
D2 and D13 and operational amplifier U7A function as a tachometer monitor network.
With the application of tachometer signals, the output of U7A will be HIGH to allow nor-
mal motor drive operation. With the loss of tachometer pulses, the output of UTA will go
LOW to bias Q1 off and terminate motor operation.

Motor over—current conditions are monitored by a circuit consisting of a passive low—pass
filter, comparator U7C, and latch U7D. A motor current sample is fiitered into a de level
by a low-pass filter consisting of resistors R39, R40, and capacitor C26. The dc signal is
applied to comparator U7C and latch U7D. When the motor current sample is below the
reference level at UTC, UTC will output a HIGH to latch U7D. U7D will output a HIGH to
allow normal motor drive operation. When the motor current sample increases above the
comparator reference level, UTC will output a LOW to latch U7D. U7D will output a LOW
to bias Q1 off and terminate motor operation. A timing circuit consisting of inverter U15B,
transistor Q8, and capacitor C29 disables the over—current protection circuit for approxi-
mately 3 seconds during initial motor operation.

MOTOR LOCK DETECTOR CIRCUIT, Samples from U5 are monitored for motor unlocked
conditions by inverter U2B, diode D4, and flip—flop U9B. When the motor is operating in a
locked condition, a HIGH is applied to inverter U2B and a LOW t¢ Diode D4. U2B will
output a LOW to frequency lock detector U9B, The output of U9B will go LOW. The LOW
is routed to inverter U15C which outputs a HIGH to the playback circuit board. When an
unlocked condition exists, the cutput of U2B will go HIGH or diode D4 will conduct to gen-
erate a clock pulse for flip—flop U9B. The output U9B will go HIGH. Inverter U15C will
route a LOW to the playback circuitry to inhibit audio output until the motor speed is syn-
chronized,

MOTOR COMMUTATOR CONTROL CIRCUIT. The motor commutator control circuit
consists of a stator control/driver network and a brake control circuit. Multiplexer U10A/
B/C and transistors Q2 through Q7 operate together to control the direction of the motor
stators. Divider U8 and motor brake control flip—flop U9A initiate motor braking opera-
tions when: 1) the motor is operating at a fast forward rate and required to return to the
normal operating speed and 2) at motor termination.

1]
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4-75. When the motor is in normal or fast forward operation, output samples from U5 will force
the output of divider U8 LOW. The LOW is applied to motor brake control flip—flop U9A.
The output of USA will go LOW. With the output of USA LOW, stator control logic U10A/
B/C and the transistor driver circuits operate individually to control each motor stator. A
signal from hall effect sensor 1 will be routed through stator control device U10A to the
stator 1 driver circuit. The driver circuit will output the signal to control the operation of
stator 1. Stator 2 and 3 control/driver networks operate in an identical manner. The sta-
tor control/driver circuitry will respond in the appropriate sequence to initiate and control
motor commutator rotation.

4-786, When a motor braking operation is required, the motor drive samples from U5 will produce
a square—wave clock signal from U8. The clock signal is applied to flip-flop U3A which
outputs a corresponding square-wave control gignal to the stator control logic. The stator
control logic will respond by simultaneously applying a +28 volt pulse to each stator to pro-
vide a motor braking action. When the motor returns to a locked condition, the output of
U9A will go LOW to terminate motor braking operation and provide normal stator econtrol.

4-717. VARI-SPEED CIRCUIT. The cartridge machine motor may be varied a minimum +10% for
special audio applications by a vari-speed feature. The vari-speed circuitry consists of
comparator U7B, divider U14, and jumper network U2. The circuit operates from a nomi-
nal 9600 Hz external signal source.

4--78. The vari-speed signal source is applied to comparator U7B. U7B is designed to generate a
square—wave reference signal for application to multiplexer U13B. When a LOW is ap-
plied to the vari-speed control line, multipiexer U13B will route the reference signal to
divider U14. U14 will output a corresponding reference signal for application to U13A and
the reference circuitry.

4-79, POWER SUPPLY CIRCUIT. The motor control circuit board power supply circuit consists
of regulator Ul and capacitor C39. U1 and capacitor C39 regulate the +28V dc voliage
into a +5 volt supply for circuit operations,

4-80. RECORD CIRCUITRY.

4-81. Figure 4-4 presents a simplified schematic diagram of the record logic circuit board. Refer
to Figure 4—4 as required for a description of the following circuits.

A, Record Audic -Processing Circuits.
Metering Circuits.

Program Bias Circuit.

. Cue Bias Circuit.

Cue Tone Generator Circuits.

0 E U QW

Record/Primary Cue Tone Logic Circuits.
G. Secondary/Tertiary Cue Tone Logic Circuits.
4-82. RECORD AUDIO PROCESSING CIRCUITS. Stereophonic units are equipped with left

and right channel record audio circuits. Monophonic units are equipped with only the left
channel audio circuit. The left and right channel audio circuits are identical; therefore,
only the left channel record circuit will be discussed.

4-83. Input Ampilifier Circuit. Left channel record audio from the rear-panel record connector is
applied to a 600 Ohm impedance matching network. Audio from the impedance network is
applied to integrated circuits UlA, U1B and U1D which operate as an instrumentation
amplifier, The amplifier provides maximum noise rejection with a gain of one.

’ ®
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4-84.

4-85.

4-86.

4-87.

4-88,

4-89.

4-90.

4-91.

4-92,

4-93,

4-94,

4-95,

Audio from the input amplifier is applied to an amplifier and input level control stage con-
sisting of U1C and front—panel potentiometer R7. U1C and R7 provide an input level
range from —-20 dBm to +20 dBm.

Equalizafion Amplifier Circuit. The output of ULC is applied to equalization amplifier
stage U3B which provides unity gain. Potentiometer R14 provides +5 dB of low frequency
equalization. Potentiometer R16 provides £3 dB of high frequency equalization. The out-
put of U3B is routed to the metering circuit and the audio/mute selector.

Audio/Mule Selector Opercaiion. Intergrated circuit USA will mute or enable the audio
depending on the record mute command. When the mute command is LOW, USA will en-
able the gaudio., The output of USA is applied to the record head driver.

Record Head Diiver Clrculf. Intergrated circnit U3A operates as a constant current am-
plifier to drive the record head. Left channel record bias is applied at the input of U3A
which eliminates the necessity for a bias trap circuit,

METERING CIRCUITS. Stereophonic units are equipped with left and right channel me-
tering circuits. Monophonic units are equipped with only the left channel metering cireuit.,
The left and right metering circuits are identical; therefore, only the left channel circuit
will be discussed.

Audio from the left record amplifier is applied to left input selector U5B through calibra-
tion control R110. Audio from the left playback amplifier is applied to U5B through cali-
bration control R106. With a LOW on the playback/record meter command line; U5B will
route record audio to the left meter mute.

Left meter mute USC will mute or enable the metering circuit depending on the meter
mute command. When the meter mute command is HIGH, USC wil] route audio to U21B
through amplifier U23A, Full-wave rectifier cireuit U21B converts the audio inte de for
application to the left channel meter driver.

Left channel meter driver U21A and associated components establish the meter ballistics.
The output of U21A is applied to a display driver. The display driver contains a resistive
ladder network and comparator circuits which sequentially activate output lines in re-
sponse to the input voltage. The output lines of the display driver are applied to a moving
bar LED display which illuminate when the lines are activated.

PROGRAM BIAS CIRCUIT. The program bias circuit provides an accurate 128 kHz signal
for application to the record head program channels. A 6.144 MHz frequency from crystal
X1 is applied to bias osciliator/divider U6. U6 will divide the input signal by 4096 to pro—
vide a 1500 Hz signal to the cue tone generator cireuit.

U6 also divides the 6.144 MHz input signal by 16 to provide a 348 kHz signal to divide—
by—three counter UTA/U8 and the input of program bias mute Q2 through summing resis-
tor R38. The output of UTA/US applies a 128 kHz signal to Q2 through summing resistor
R40.

Program bias mute Q2 operates to the record mode when a LOW is applied to the gate.
Program bias mute @1 operates to the record mode when a HIGH is applied to the gate,
With Q1 and G2 in the record mode, a stepped sine-wave is applied to the input of ampli-
fier U10A.

The output of U10A is applied to a low—pass filter consisting of U10B and associated com-
ponents. The filter will convert the stepped sine—wave into a 128 kHz gsinusoidal signal.
The output of the filter is routed through bias level control R48 for application to the left
record amplifier ¢circuit. Program bias for the right record amplifier circuit is routed
through bias level control R49.

H BROADCAST
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4-96.

4-97.

4-98.

4-99.

4--100.

4-101,

4-102.

4-103.

4-104.

4-105.

4-106.

4-107.

4-108.
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CUE BIAS CIRCUIT. The cue bias circuit generates a 128 kHz signal for application to the
record head cue channel. The output of bias oscillator/divider U6 applies a 348 kHz signal
to cue bias mute Q4 through summing resistor R54, Divide-by—-three counter UTA/US ap-
plies a 128 kHz signal to Q4 threugh summing resistor R52.

Cue bias mute Q4 operates to the record mode when a LOW is applied to the gate. Cue
bias mute Q3 operates to the record mode when a HIGH is applied to the gate. With Q3
and Q4 in the record mode, a stepped sine—wave is applied to the input of amplifier U9A.

The output of U9A is applied to a low—pass filter consisting of U9B and associated compo-
nents. The filter will convert the stepped sine-wave into a 128 kHz sinusoidal signal. The
output of the filter is applied to head driver U14B through cue bias level control R63. Cue
tone audio is also applied at the input of U14B. The output of U14B is applied to the re-
cord head cue channel.

CUE TONE GENERATOR CIRCUITS. The primary, secondary, and tertiary cue tone gen-
erator circuits are contained on the record logic circuit board. Circuitry is also provided for
external cue tone applications.

Primary Cue Tone Circuit. A 128 kHz signal from divide-by—three counter U7A/US8 is ap-
plied to divider U11, U11 will divide the input signal by 128 to output a 1 kHz signal to
OR gate U12D. With a LOW from U7C, U12D will route the 1 kHz signal to a primary cue
tone low—pass filter consisting of U14A and associated components, The sinusocidal output
of the filter is applied to head driver U14B through primary cue tone level control R76.
Terticry Cue Tone Circuit. Integrated circuit U11 will also divide the 128 kHz input signal
by 16 to output an 8 kHz signal to OR gate U12A. With a LOW from U16D, U12A will
route the 8 kHz signal to a tertiary cue tone low—pass filter consisting of U13A and associ-
ated components. The sinusoidal output of the filter is applied to head driver U14B
through tertiary cue tone level control R70.

Secondary Cue Tone Circuit. Integrated circuit U15 will divide the 1500 Hz input signal
by 10 to output a 150 Hz signal to OR gate U12C. With a LOW from U16C, U12C will
route the 150 Hz signal to a secondary cue tone low—pass filter consisting of U13B and as-
sociated components. The sinusoidal output of the filter is applied to head driver U14B
through secondary cue tone level control RS2,

External Cue Tone Circuit. The record logic circuit board provides for external cue opera-
tions. External cue audio from the rear—panel is routed to record head driver U14B
through external cue tone level control R84,

RECORD/PRIMARY CUE TONE LOGIC CIRCUITS. The record and primary cue tone
logic circuits generate commands to control the program bias mute, and meter mute cir-
cuits. These circuits also control primary cue tone record and front-panel record indicator
operations.

Record Operalion. A record operation is initiated when the record switch is depressed.
With a LOW on the solenoid enable command line and cartridge present switch status line,
record control U12B/U16A will gate a LOW from the record switch to record latch
U17C/U17D, The record control also applies a momentary LOW to OR gate U16B through
a one—shot circuit consisting of C78 and R95.

With the LOW from the record control, the record latch will output a HIGH to NAND gate
U18A, OR gate U19C, and the playback logic circuit board. The record latch also sutputs a
LOW to OR gate U16B.

When a start operation is initiated, a HIGH on the solenoid enable command line is ap-
plied to record enable U18A and OR gate U19C. U18A will cutput a LOW to operate audio
mute logic U5A, U204, and program bias mute Q2 to the record mode.

The LOW from U18A is also applied to transistor @5 which cutputs a HIGH to operate
program bias mute Q1 to the record mode, With a HIGH from either the record latch or
solenoid enable command line, U19C will output a HIGH to enable the meter circuit.

4-20

ELECTRONICS INC



4-109. Primary Cue Tone Record Operation. A primary cue tone record operation is initiated
when the record switch is depressed. The record latch applies a LOW to OR gate U16B
which outputs a HIGH to 1 kHz cue tone disable latch U17A/U17B. The latch will apply a
LOW to 1 kHz enable gate U19A.

4-110.  With the LOW from U17A/U17B and LOW from U18A during a start operation, U19A will
output a LOW to NAND gate U18C. U18C will output a momentary HIGH to exclusive
OR gate U7C for a duration established by components C86/C87 and R101. U7C will apply
a momentary LOW to activate primary cue tone enable gate U12D. A momentary LOW is
also routed to the secondary/tertiary cue tone logic circuit to operate cue bias mute logic Q3
and Q4 to the record mode.

4-111,  Primary Cue Tone Record Inhibit Operation. When a record operation is initiated, a mo-
mentary LOW from the one—shot circuit is applied to U16B prior to the continuous LOW
from the record latch. When the record switch is depressed again, U16B will gate the mo-
mentary LOW to 1 kHz cue tone disable latch U17A/UL17B.

4-112.  The output of U17A/U17B will apply a HIGH to U19A to disable the 1 kHz control circuit.
This HIGH is also applied to U18D to enable the flasher circuit. U18B generates pulses at
a 1 Hz rate for application to flasher enable gate U18D. U18D applies the pulses to the
input of exclusive OR gate U7D. With a LOW from the record latch during a record opera-
tion, U7D will gate pulses to transistors Q7/Q8. The output of Q7/Q8 will flash the record
indicator at a 1 Hz rate for a 1 kHz cue tone inhibit condition.

4-113.  Record Disable Operation. A record operation is terminated when a LOW on the stop,
fast forward, or disable record command line is applied to the record latch and 1 kHz cue
tone disable latch. The output of the record latch will go LOW to disable a record opera-
tion. The output of the cue tone disable latch will go LOW to enable a 1 kHz cue tone re-
cord operation.

4-114. Meter Operation. The front-panel meters will indicate record levels or playback levels
during a record operation depending on programmable jumper J311. When the solenoid is
deenergized, a LOW from the solenoid command line operates the meter select circuits on
the playback circuit board for record level indications.

4~115.  IfJ311is in position 1-2 and deck operation is initiated, a HIGH from the solenoid com-
mand line operates the meters for playback level indications. However, if J311 is in posi-
tion 2-3 and deck operation is initiated, a LOW from the record latch assures the meter
select circuits are operated for record level indications.

4-116. SECONDARY/TERTIARY CUE TONE LOGIC CIRCUITS. The secondary and tertiary cue
tone logic circuits generate the cue bias mute control signals and the tertiary and secon-
dary cue tone enable signals. The secondary and tertiary circuits operate identically;
therefore, only the secondary circuit will be discussed.

4-117.  With a HIGH applied from the solenoid enable command line, exclusive OR gate U7B will
output a LOW to 150 Hz enable gate U16C. When the secondary cue tone switch is de-
pressed, a LOW is applied to U16C. U16C will output a LOW to activate secondary cue
tone enable gate U12C.

4-118. The LOW from U16C is also routed to buffer U19B through steering diode D9. U19B will
output a LOW to operate cue bias mute Q4 to the record mode. The LOW is also applied to
transistor Q6. Q6 will output a HIGH to operate cue bias mute Q3 to the record mode,
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SECTION V
MAINTENANCE

5-1. INTRODUCTION.

5-2. This section provides general maintenance information, mechanical and electrical adjust-
ment procedures, and troubleshooting information for the Broadcast Electronics DT-90A
series cartridge machines.

5-3.  SAFETY CONSIDERATIONS.

5-4, Low voltages are used throughout DT-80A cartridge machine playback and record circuit
board assemblies, Maintenance with power energized is always considered hazardous and
caution should be observed. Good judgment, care, and common sense must be practiced to
prevent accidents. The procedures contained in this section should be performed only by
experienced and trained maintenance personnel.

5-5.  FIRST LEVEL MAINTENANCE.

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

WARNING DISCONNECT ALL CARTRIDGE MACHINE PRIMARY
POWER BEFORE ATTEMPTING ANY EQUIPMENT
WARNING MAINTENANCE.

5-17. GENERAL.

5-8. Periodically remove abrasions from the cartridge machine chassis with a cloth moistened
with a mild heusehold cleaner, Remove dust from the chassis exterior with a brush and
vacuum cleaner as required.

5-9. ELECTRICAL.

5-10. The cartridge machine circuitry should be periodically cleaned of accumulated dust using a
brush and vacuum cleaner. Check the circuit boards for improperly seated semiconductors
and components damaged by overheating,

5-11. MECHANICAL.
5 & WARNING MOST SOLVENTS WHICH REMOVE TAPE RESIDUE

ARE VOLATILE AND TOXIC BY NATURE AND MUST
WARNING BE APPLIED IN SMALL AMOUNTS IN A WELL VENTI-

LATED AREA. OBSERVE THE SOLVENT CONTAINER
WARNING SAFETY INFORMATION AND DO NOT USE THE SOL-

VENT NEAR FLAME, CIGARETTES, AND HOT SOLDER-
WARNING ING IRONS.

5-12, Each day clean the heads, tape guides, pressure roller, and capstan shaft with a cleaning
solvent to remove accumulated oxide, Recommended cleaning solvents include: 1) Broad-
cast Electronics head cleaning kit 979-0064 and 2) isopropal alcohol. The pressure roller
and capstan shaft may be cleaned utilizing the cartridge machine maintenance mode op-
eration (refer to MAINTENANCE MODE OPERATION in SECTION III, OPERATION).

L
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5-13.

5-14,
5-15,

5-16.

5-117.
5-18,

5-19.

5-20,

Approximately once a week, demagnetize the heads and other ferrous components in the
tape path. Perform the demagnetizing with an appropriate degausser. Observe the
degausser operating instructions to prevent damage to the heads.

SECOND LEVEL MAINTENANCE.

Second level maintenance consists of procedures required to restore a DT-90A cartridge
machine to operation after a fault has occurred. The procedures are divided into mechani-
cal adjustments, electrical adjustments, mechanical component replacement procedures,
electrical component replacement procedures, and troubleshooting.

The DT-90A cartridge machine maintenance philosophy consists of isolating a problem to
a specific assembly with subsequent troubleshooting to isolate defective components. The
defective components may be repaired locally or the entire assembly may be returned to
Broadcast Electronics, Inc. for repair or replacement.

MECHANICAL ADJUSTMENTS.

The following text provides adjustment procedures for mechanical components associated
with the DT-90A series cartridge machines. The procedures are presented in the following
order.

ADJUSTMENT PROCEDURES
. Motor Alignment Procedure.

A
B. Pinch Roller Indentation Adjustment.
C. Solenoid Response Adjustment,.

D. Head Adjustments.

The following test equipment is required for the mechanical adjustment procedures. Refer
to the following list as required for each procedure.

TEST EQUIPMENT

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

Calibrated Low Distortion Audio Generator, 600 Ohm Output,
20 Hz to 20 kHz Audio Range.

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

Motor Alignment Gauge (BE P/N 300--0700),

Pressure Roller Indentation Gauge (BE P/N 300-0013).

Allen Wrenches (supplied with the Cartridge Machine).

Tape Alignment Cut-Away Test Cartridge (BE P/N 710--0132).
Stereophonic/Monophonic Reproduce Alignment Tape (BE P/N 808-0004).
I. No. 1 Phillips Screwdriver, 4 Inch (10.2 cm) Blade,

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

o
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5-21. Procedure. To align the cartridge machine motor and deck solenoid, proceed as follows:
5-22, Disconnect the cartridge machine primary power. ‘

5-23. Manually retract the deck solenoid plunger (refer to Figure 5-1) and remove the pressure
roller E~ring, pressure roller, and the nylon washers,

SOLENOID RESPONSE ADJUSTMENT SCREW
CLOCKMISE ROTATION:
REDUCES SOLENGID RESPONSE.

COUNTERCLOCKWISE ROTATION:
ACCELERATES SOLEXDID RESPONSE.

SOLEKOID PLUNGER

SOLENOID
PLUNGER

SOLENOID §70P

/— DRIVE CABLE
DECK READY MICROSWITCH

PRESSURE ROLLER
£-RING \@

PRESSURE @
ROLLER u

NYLON WASHERS

COPYRIGHT © 1990 BROADCAST ELECTRONICS, INC

FIGURE 5-1. CARTRIDGE DECK ASSEMBLY 597-9100-9

5-24, Refer to Figure 5-2 and loosen the two motor mounting screws to allow movement of the
motor assembly,

5-25. Refer to Figure 5-3A and place motor alignment gauge 300-0700 on the deck pressure
roller shaft.

5-26. Refer to Figure 5-3A and move the motor assembly until the capstan shaft is tangent with
the alignment gauge.

5-27, Secure the two motor mounting screws. Secure the screws alternately to ensure correct
motor alignment. Remove the alignment gauge. '

5-28. Refer to Figure 5-1 and re—install the pressure roller, the nylon washers, and the pressure
roller E-ring.

ok BROADCAST
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5-29.

5-30.

5-31.
5-32.

1

5-33.

MOTOR MOUNTING SCREWS

COPYRIGHT © 1990 BROADCAST ELECTRONICS, INC
597-9100-10
FIGURE 5-2. MOTOR MOUNTING SCREWS

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

PRESSURE ROLLER INDENTATION ADJUSTMENT. This procedure adjusts the correct
pressure roller indentation, Proper pressure roller indentation determines the amount of
tape pull. Refer to Figure 5-3 and coarse adjust the solencid plunger as follows:

A. Disconnect the cartridge machine primary power.
B. Loosen the solenoid plunger locknut.

C. Rotate the solenoid plunger clockwise or counterclockwise as required until the
plunger front—surface is aligned with the solenoid bracket.

D. Finger tighten the solenoid plunger locknut.

CAUTION WHEN OPERATING THE DECK SWITCH TO THE ON

POSITION, DO NOT USE A METALLIC OBJECT.
CAUTION

Temporarily operate the deck switch to the ON position.

Apply power to the cartridge machine. Depress the deck START switch/indicator to ener-
gize the solenoid.

WARNING MAINTENANCE WITH MOVING PARTS IS ALWAYS
CONSIDERED HAZARDOUS AND CAUTION SHOULD

WARNING BE OBSERVED. DO NOT TOUCH THE CAPSTAN
SHAFT OR THE PRESSURE ROLLER SHAFT WITH THE
PARTS IN MOTION.

Fine adjustment of the pressure roller indentation is accomplished by using the pressure
rotler indentation gauge as shown in Figure 5-4. Insert the gauge between the capstan
shaft and pressure roller shaft in the direction indicated while maintaining the gauge per—
pendicular to the deck surface.

L
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5-34.

5-35.

5-36.

5-317.
5-38.

5-39,

5-40.

s
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PREBSURE —|
ROLLER
GAUBE
(e
ROLLER
CAPBTAN SHAFT
SAFT
*E" RING
PRESSURE
AOLLER

COPYRIGHT © 1990 BROADCAST ELECTRONICS, INC

597-9100-12
FIGURE 54. PRESSURE ROLLER INDENTATION ADJUSTMENT

Refer to Figure 5—4 and adjust the pressure roller indentation by rotating the solencid
plunger clockwise to decrease distance D or counterclockwise to increase distance D as re-
quired. Correct adjustment is obtained when the gauge will pass between the shafts with
a slight resistance. Deenergize the solenoid between measurements to allow the solenoid
to stabilize.

Disconnect the cartridge machine primary power. Secure the solenoid plunger locknut and
restore the deck switch to normal operation.

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

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

Disconnect the cartridge machine primary power.

Refer to Figure 5-1 and adjust solenoid response adjustment screw clockwise 1/4 of a revo-
lution to reduce the response and decrease the noise level of the solenoid. Adjust the sole-
noid response control counterclockwise 1/4 of a revolution to accelerate the response and

increase the noise level of the solenocid.

Perform an operational test to ensure the deck performs as desired. If required, repeat the
procedure to obtain the desired results.

5-6
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CAUTION TO PREVENT DAMAGE TO THE PHASE LOK V HEAD
ASSEMBLY, PERFORM ALL HEAD ASSEMBLY ADJUST-

CAUTION MENTS USING THE ALLEN WRENCH PROVIDED WITH
THE UNIT.

5-41. HEAD ADJUSTMENTS. The head adjustments involve the alignment of the tape guide
height, head height, head zenith, head azimuth, and head phase response parameters.
The head parameters are presented as individual adjustment procedures. Due to the de-
sign of the PHASE LOK V head bracket, only head azimuth and the related electrical pa-
rameters will require periodic adjustment {example: prior to extensive continuous opera-
tion). The following list presents the procedures required for periodic maintenance. When
a replacement head is installed, all head adjustment procedures must be performed (refer
to the HEAD REPLACEMENT PROCEDURE specific replacement information).

PERIODIC PLAYBACK HEAD ADJUSTMENT PROCEDURES
MONOPHONIC CARTRIDGE MACHINES STEREQPHONIC CARTRIDGE MACHINES

A. The Playback Head Azimuth A, The Playback Head Azimuth
Adjustment Procedure. Procedure.
B. The PLAYBACK EQUALIZATION B. The Playback Phase Response
Procedure, Adjustment Procedure.
C. The PLAYBACK EQUALIZATION
Procedure.

PERIODIC RECORD HEAD ADJUSTMENT PROCEDURES
STEREOPHONIC CARTRIDGE MACHINES

A. The Record Head Azimuth
Adjustment Procedure.

B. The Record Head Phase Response
Adjustment Procedure.

542, The following text presents adjustment procedures for the playback, dummy, and record
heads. For playback only models, align the playback head before adjusting the dummy
head. For record/playback models, align the playback head before adjusting the record
head.

5—43. An adjustment tool (located in the Accessory Parts Kit) is provided with the unit for head
assembly alignment. Perform all head alignment procedures using the adjustment tool.

5-44. Tape Guide Height Adjustment Procedure. To ensure proper tape movement, perform
the tape guide height adjustment procedure for each tape guide. To adjust the tape guide
height, proceed as follows:

5-45, Refer to Figure 5-5A and check the tape guide height. The inside edge of the upper tape
guide must be aligned with the top surface of the alignment gauge as shown.

5-46. If adjustment is required, refer to Figure 5-6 and loosen the tape guide adjustment screws.
5-47. Adjust the tape guide to obtain proper alignment.
5-48. Secure the tape guide adjustment screws.

L
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5-49,
5-50,

5-b1.

5-b2.

5-53.

5-54.

L]
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TAPE GUIDE ADJUSTMENT
THE INSIDE EDGE OF UPPER TAPE
GUIDE MUST BE ALIGNED WITH

THE T-END OF ALIGNMENT GAUGE.

HEAD HELIGHT ADJUSTMENT

THE UPPER HEAD POLE
MUST BE ALIGNED WITH THE
TGP OF THE ALIGNMENT GAUGE.

-

ZENITH ADJUSTMENT

THE HEAD MUST BE
PERPENDICULAR TO
DECK SURFACE.

288
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597-9100-13
FIGURE 5-5. HEAD AND TAPE GUIDE ADJUSTMENTS

Head Height Adjustment Procedure. To adjust the playback, record, or dummy head
height, proceed as follows:

Refer to Figure 5-5B and check the playback or record head height. The head upper pole
must be aligned with the top of the alignment gauge.

Insert the tape alignment cut—away test cartridge into the cartridge deck and begin deck
operation to visually inspect the tape movement across the heads. The magnetic tape
must cover the top and bottom of the head poles (refer to Figure 5-7).

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

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

Secure the head height/zenith lock—screw.

5-8
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DUMMY /RECORD HEAD AZIMUTH DUMMY /RECORD HEAD AZIMUTH ADJUSTHENT SCREW

LOCK-SCREW
PLAYBACK HEAD REAR
HEIGHT/ZENITH ADJUSTHENT

PLAYBACK HEAD AZIMUTH SCREMW
ADJUSTHENT SGREMW
PLAYBACK HEAD AZIMUTH
-SCREW
DUMMY/REGCRD HEAD - \ LOCK-SCRE

REAR HEIGHT/ZENITH PLAYBACK HEAD HEIGHT/ZENITH
ADJUSTMENT SCREW Y LOCK-SCREW
DUMMY /RECORD HEAD —-.

HEIGHT/ZENITH
LOCK-SCREW

DUMMY /RECORD HEAD

) TAPE GUIDE ADJUSTMENT
- SCREWS (NOT SHOWH)

HEAD ASSEMBLY MOUNTING

FRONT HEIGHT/ZENITH SCREW
ADJUSTMERT SCREW R
HEAD ASSEMBLY MOUNTING - 3 N \ © T ———— PLAYBACK HEAD FRONT
SCREW SEMBL T HE;G:T/ZENITH ADJUSTMENT
) SCRE!

T HEAD MOUNTING

SCREWS
e
I PLAYBACK

KEAD

TAPE GUIDE ADJUSTMENT
SCREWS

DUMMY HEAD
OR RECORD
HEAD
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597-9100-14
FIGURE 5-6. HEAD ADJUSTMENT CONTROLS

5-55. For playback only cartridge machines, the top of the dummy head must be aligned with
the top of the playback head. For record/playback units, the top of the record head must
be aligned with the top of the playback head. Visually inspect the tape head heights. If
required, adjust the dummy head or record head height as required. Refer to Figure 5-6
for the location of the dummy/record head height/zenith adjustment screws.

5-56. Head Zenith Adjustment Procedure. To adjust the playback, record, or dummy head ze-
nith, proceed as follows:

5-57. Refer to Figure 5-5C and check the playback or record head zenith, The head must be
perpendicular to the deck surface, .

5-58. If adjustment is required, refer to Figure 5-6 and loosen the appropriate head height/
zenith lock—screw,

5-59, Refer to Figure 5-6 and adjust the appropriate head front or rear height/zenith screw to
obtain the proper alignment.

5-60. Refer to the Head Height Adjustment Procedure and check the head height. If re-
quired, re-adjust the head height.

5-61, Repeat the procedure until the head zenith and the head height is properly adjusted.
5-62. Secure the head height/zenith lock—screw.

L]
59 E BROADCASY
ELECTRONICS INC

WARNING: DISCONNECT PRIMARY POWER BEFORE SERVICING



MoNOPHONIC OTANDARD

PROGRAM CHANNEL

CUE CHANNEL
/

GUIDE EDGE
/ ;

TAPE cL y
e T e Lo R A —— — -\, DECK
RECORD HEAD REPRODUCE HEAD SURFACE
| A A A VA a4 P A A VA A AT A AW A AW,
0.502 I_53.3!2 0.082
tooz, +.002 ~foon

—_—

TAPE TRAVEL

STEREOQOPHONIC STANDARD

LEFT CHANMNEL

RIGHT CHANNEL
e CUE CHAMNEL

TAPE e ==} - —
TRPE
wWIDTH =
: — g — . —_—— == - e -
0+2'0.+an B FECORD HEAD RERRODUCE HEAD
—opg LI I VT T 7T T T VA A A S S A A
0562 ©.312 [esLF)
.00 “* ooa — - 000
- Qo4

————
TAPE TRAVEL

COPYRIGHT © 1990 BROADCAST ELECTRONICS, INC

597-9100-15
FIGURE 5-7. HEIGHT CARTRIDGE TAPE TRACKING

5-63. For playback only cartridge machines, repeat the procedure for the dummy head. Refer to
Figure 5-6 for the location of the dummy head height/zenith adjustment screws.

5-64, Playback Head Azimuth Adjustment Procedure. To adjust the playback head azimuth,
proceed as follows:

5-65. Disconnect the cartridge machine primary power.

5-66, Demagnetize the playback head, the dummy/record head, and all surrounding ferrous com-
ponents,

5-67. Refer to the OUTPUT LEVEL ADJUSTMENT procedure (located in the ELECTRICAL
ADJUSTMENT procedures) and calibrate the cartridge deck for the desired output level.

5-68. Refer to Figure 2-2 in SECTION II, INSTALLATION and connect an oscilloscope to the
left channel output terminals of rear—panel PLAYBACK receptacle J105.

5-69. Refer to Figure 5-6 and loosen the playback head azimuth lock—-screw,

5-70. Apply power to the cartridge machine.

5-71. Insert the reproduce alignment test tape into the cartridge deck and reproduce the 12.5
kHz test tone.

5-72, Refer to Figure 5-6 and adjust the playback head azimuth screw for a maximum peak—to—
peak voltage indication on the oscilloscope.

ELECTRONIS ING 5-10
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5-73.
5-74.
5-175.

5-T76.
5-717.
5-78.

5-79.

5-80.

5-81.
5-82.
5-83.
5-84.

5-85.

5-86

5-87.
5-88,

5-89.
5-90.

5-91,

5-92,

5-93,
5-94,
5-95.
5-96.

5-97.

Secure the playback head azimuth lock—screw.
Disconnect power from the cariridge machine, remove the test equipment.

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

Disconnect the cartridge machine primary power.
Demagnetize the record head, playback head, and all surrounding ferrous components.

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

Refer to Figure 2-3 in SECTION II, INSTALLATION and connect an audio generator to
the left channel input terminals of rear—panel RECORI} receptacle J106,

Refer to Figure 2-2 in SECTION II, INSTALLATION and connect an oscilloscope to the
left channel output terminals of rear—panel PLAYBACK receptacle J105.

Refer to Figure 5-6 and loosen the record head azimuth lock—screw,
Apply power to the cartridge machine.
Adjust the audio generator for a 12.5 kHz cutput at 8 dBm.

Operate the record/playback unit in the record mode and begin recording the 12.5 kHz
tone.

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

Secure the record head azimuth lock—screw.
Disconnect power from the cartridge machine and remove the test equipment.

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

Disconnect the cartridge machine primary power.

Demagnetize the playback head, the dummy/record head, and all surrounding ferrous com-
ponents.

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

Refer to Figure 22 in SECTION II, INSTALLATION and connect an oscilloscope to the
left and right channel output terminals of rear-panel PLAYBACK receptacle J105.

Refer to Figure 5-6 and loosen the playback head azimuth lock—screw.
Apply power to the cartridge machine.
Operate the oscilloscope for lissajous display of inputs.

Insert the reproduce alignment test tape into the cartridge deck and reproduce the 15 kHz
test tone.

Refer to Figure 5-6 and adjust the playback head azimuth screw for a 6° lissajous pattern
as shown in Figure 5-8.
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FIGURE §-8. STEREOPHONIC PHASE RESPONSE LISSAJOUS PATTERNS

Secure the playback head azimuth lock—screw.
Disconnect power from the cartridge machine and remove the test equipment.

Record Phase Adjustiment Procedure (For Stereophonic Record/Playback Models Only).
The record phase adjustment invelves the fine alignment of the record head azimuth for
maximum phase response. To adjust the record head phase response, proceed as follows:

Disconnect the cartridge machine primary power.
Demagnetize the record head, the playback head, and all surrounding ferrous components.

Refer to the OUTPUT LEVEL ADJUSTMENT procedure (Jocated in the ELECTRICAL
ADJUSTMENT procedures) and calibrate the cartridge deck for the desired output level,

Refer to Figure 2-3 in SECTION II, INSTALLATION and connect an audio generator to
the left and right channel input terminals of rear-panel RECORD receptacle J106.

Refer to Figure 2-2 in SECTION II, INSTALLATION and connect an oscillescope to the
left and right channel output terminals of rear—panel PLAYBACK receptacle J105.

Refer to Figure 5-6 and loosen the record head azimuth lock-screw.
Apply power to the cartridge machine.

Operate the oscilloscope for a lissajous display of inputs.

Adjust the audio generator for a 12.5 kHz output at 8 dBm.

Operate the record/playback unit in the record mode and begin recording the 12.5 kHz
tone.

5-12

WARNING: DISCONNECT PRIMARY POWER BEFORE SERVICING



5-111. Refer to Figure 5-6 and adjust the record head azimuth screw for a 8° lissajous pattern as
shown in Figure 5-8.

5-112, Secure the record head azimuth lock—screw.
5-113. Disconnect power from the cartridge machine and remove the test equipment.
5-114. ELECTRICAL ADJUSTMENTS.

5-115. The following text provides electrical adjustment procedures for all controls associated
with the DT-90A cartridge machines. The procedures are presented in the following or-
der:

A. PLAYBACK ADJUSTMENTS,
1. Output Level Adjustment,
2. Playback Equalization Adjustment.
3. Cue Tone Detection Adjustment,
4, Motor Drive—Pulse Adjustment.
B. RECORD ADJUSTMENTS.
1. Record Equalization.
2. Program Bias Level Adjustment.
3. Cue Bias Level Adjustment.
4. Cue Tone Record Level Adjustment.
5. Meter Calibrations.

5-116. The following equipment is required for the electrical adjustment procedures:

A, Frequency Counter.

B. Calibrated Oscilloscope, 5 MHz Bandwidth, Dual Channel with Lissajous
Display of Inputs.

DC Voltmeter.

VU Meter (or decibel calibrated voltmeter),

Extender Circuit Board and Cable Assembly (BE P/N 941-0017).
Monophonic/Stereophonic Reproduce Alignment Test Tape (BE P/N 800-1005),
Insulated Non—-Metallic Adjustment Tool.

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

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

Audio Analyzer,

5-117. PLAYBACK ADJUSTMENTS.

5-118. OQUTPUT LEVEL ADJUSTMENT. Left channel level control R19 and right channel level con-
trol R39 on the playback logic circuit board adjust the output level of the cartridge ma-
chine. The output level control(s) are adjusted as follows.

" Em e EHE U Q

&~

5-119. Procedure. To adjust the cartridge deck output level, proceed as follows:

| == BROADCAST
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5-120. Disconnect the cartridge machine primary power and remove the top—panel.
5-121.  Refer to Figure 22 in SECTION II, INSTALLATION and connect a VU meter to the left
channel output terminals of rear—panel PLAYBACK receptacle J105.
5-122.  Apply power to the cartridge machine.
5-123. Insert the reproduce alignment test tape into the deck and reproduce the operating level
portion of the test tape.
5-124,  Refer to Figure §-9 and adjust L. OQUT control R19 for the desired output level.
5-125. For stereophonic cartridge machines, repeat the procedure for the right channel. Refer to
Figure 5-9 and adjust the right channel with R OUT control R39 for the desired level.
5~126." Disconnect the cartridge machine primary power and remove the test equipment.
L
COPYRIGHT © 1990 BROADCAST ELECTRONICS, INC
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FIGURE 5-9. PLAYBACK LOGIC CIRCUIT BOARD CONTROLS
5-127. PLAYBACK EQUALIZATION ADJUSTMENT. Equalization controls R4, R9, R28, and R33
on the playback logie circuit board adjust the left channel and right channel playback re-
sponse. The playback equalization circuitry is adjusted as follows.
= E Ep e 5-14
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5-128.
5-129.

5-130.
5-131.

5-132,
5-133.

5-134.

5-135.

5-136.
5-137.

5-138.
5-139.
5-140.
5-141.

5-142,

5-143.

5-144.
5-145.

5-146.
5-147.

5-148.
5-149,

5-150.

Procedure. To adjust the equalization controls, proceed as follows:

Refer to the OUTPUT LEVEL ADJUSTMENT procedure in the preceding text and cali-
brate the cartridge deck for the desired level.

Disconnect the cartridge machine primary power and remove the top—panel.

Refer to Figure 2-2 in SECTION II, INSTALLATION and connect a VU meter to the left
channel output terminals of rear-panel PLAYBACK receptacle J105.

Insert the reproduce alignment tape and reproduce the test tones portion of the tape.

At the 50 Hz test tone, adjust LLF control R9 (refer to Figure 5-9) until the VU meter in-
dicates a level within —1 dB to @ dB of the reference tone level.

At the 12.5 kHz test tone, adjust LHF control R4 (refer to Figure 5-9) until the VU meter
indicates the level of the reference tone.

For gtereophonic cartridge machines, repeat the procedure for the right channel. Refer to
Figure 5-9 and adjust the right channel equalization with RLF control R33 and RHF con-
trol R28.

Disconnect the cartridge machine primary power and remove the test equipment.

CUE TONE DETECTION ADJUSTMENT. The cue tone controls on the playback logic cir-
cuit board adjust the sensitivity of the 1 kHz, 3 kHz, 150 Hz, and 8 kHz cue tone detection
circuits. The cue tone detection controls are adjusted as follows.

Procedure. To adjust the cue tone detection controls, proceed as follows:
Remove the top—panei.
Insert the cue tone calibration cartridge into the deck and reproduce the 1 kHz test tones.

Refer to Figure 5-9 and adjust Q LEVEL 1KQ control R78 to terminate deck operation
during a test tone.

Insert the cue tone calibration cartridge into the deck. Depress the F FWD switch/indica-
tor to reproduce the 1 kHz cue tone at 3 kHz.

Refer to Figure 5-9 and adjust @ LEVEL 3KQ contrel R139 to terminate deck operation
during a cue test. tone,

Insert the cue tone calibration cartridge into the deck and reproduce the 150 Hz test tones.

Refer to Figure 9 and adjust @ LEVEL 150Q control R66 until the front—panel SEC indi-
cator illuminates,

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

Refer to Figure 5-9 and adjust @ LEVEL 8KQ control R87 until the front—panel TER in-
dicator illuminates.

Replace the top—panel.

MOTOR DRIVE-PULSE ADJUSTMENT. Motor control potentiometer R16 on the motor
control circuit board calibrates the duty cycle of the motor drive-pulse. Adjustment of the
motor control circuit is not required unless replacement components are installed in the
circuit or the complete motor control circuit board is replaced. The motor drive—pulse cir-
cuit is adjusted as follows.

Procedure. To adjust the motor drive~pulse, proceed as follows:

[-]
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5-161.
5-152.

5-1563.
5-154.

5-155.

5-156.
5-157.
5-158.
5-159.

5-160.
5-161.

&
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Disconnect the cartridge machine primary power.

Refer to Figure 5-10 and connect an oscilloscope test probe to TP1 on the motor control
circuit board. Adjust the oscilloscope as follows:

A. Input: 1 Meg Ohm

B. Mode: Triggered

C. Vertical Sensitivity: 1V/Div

D. Horizontal Rate: 0.5 ms/Div
Apply power to the cariridge machine,

Momentarily depress the STOP switch/indicator to operate the unit to the motor mainte-
nance mode . The motor will operate for approximately 90 seconds.

MOTOR CONTROL
CIRCUIT BOARD

I

AN

j\

|
| X
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FIGURE 5-10. MOTOR CONTROL CIRCUIT BOARD CONTROL

Refer to Figure 5-10 and adjust motor drive—pulse control R16 until the front—panel SVO
indicator just illuminates, then adjust R16 to extinguish the SVO indicator and to pro-
duce the oscilloscope waveform presented in Figure 5-11, '

Disconnect the cartridge machine primary power.
Remove the test equipment.
RECORD ADJUSTMENTS.

RECORD EQUALIZATION. Potentiometers R14, R16, R17, and R19 on the record logic
circuit board adjust the record equalization to obtain the proper record response. The re-
cord equalization controls are adjusted as follows.

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

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

5-16
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FIGURE 5-11. MOTOR DRIVE-PULSE DUTY CYCLE

5-162. Disconnect power from the cartridge machine.

5-163.  Refer to Figure 2-3 in SECTION II, INSTALLATION and connect an audio generator to
the left channel input terminals of rear-panel RECORD receptacle J106.

- 5-164.  Refer to Figure 2-2 in SECTION Ii, INSTALLATION and connect a VU meter to the left
channel output terminals of rear-panel PLAYBACK receptacle J105.

5-165.  Apply power to the cartridge machine.
5-166.  Adjust the audio generator for a 50 Hz output at —10 dBm.
5-167. Operate the unit to the record mode and begin recording the 50 Hz tone.

5-168.  Refer to Figure 5-12 and adjust LLF control R14 until the external VU meter indicates
~10 dBm.

5-169.  Adjust the audio generator for a 12 kHz output at —10 dBm.

65-170.  Refer to Figure 5-12 and adjust LHF control R16 until the external VU meter indicates
—10 dBm,

5-171.  Repeat the procedure for the right channel. Adjust the right channel equalization with
RLF control R17 and RHF control R19 (refer to Figure 5-12).

6-172.  Re—calibrate the record circuitry for a 6 dBm record level by performing the Record Me-
ter Calibrations procedure in the following text.

5-173.  Disconnect power from the cartridge machine and remove the test equipment.

L3
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FIGURE 5-12. RECORD LOGIC CIRCUIT BOARD CONTROLS

5-174. PROGRAM BIAS LEVEL ADJUSTMENT. L BIAS control R48 and R BIAS control R49 on
the record logic circuit board adjust the level of program bias. The bias level controls are
adjusted as follows.

5-175. Procedure. To adjust the controls, proceed as follows:
5-176. Calibrate the cartridge machine record circuitry for a —10 dBm record level as follows:

A,
B.

Q

Q==

£
B = sroaocasr
ELECTRONICS INC

Disconnect power from the cartridge machine.

Refer to Figure 2-3 in SECTION II, INSTALLATION and connect an audio genera—
tor to the left channel input terminals of rear-panel RECORD receptacle J106.

Refer to Figure 2-2 in SECTION II, INSTALLATION and connect a VU meter to
the left channel output terminals of rear-panel PLAYBACK receptacle J105.

Apply power to the cartridge machine.
Adjust the audio generator for a 1 kHz output at -20 dBm.
Operate the record circuitry and begin recording the 1 kIz tone.

Adjust the cartridge machine left channel level control until the external VU meter
indicates —~10 dBm.

5--18
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5-177.

5-178.
5-179.
5-180.

5-181.
5-182.

5-183.
5-184.

5-185.
5-186.
5-187.

5-188.

5-189.
5-190.
5-191.
5-192,

5-193.

5-194,

5-195.

5-196.

H. Depress the deck STOP switch/indicator.

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

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

Refer to Figure 2-2 in SECTION II, INSTALLATION and connect an oscilloscope to the

left channel output terminals of rear—panel PLAYBACK receptacle J105.
Apply power to the cartridge machine,
Operate the unit to the record mode and begin recording the 1 kHz tone.

Refer to Figure 5-12 and adjust L BIAS control R48 for a maximum peak-to—peak 1 kHz

waveform without distortion.

For stereophonic cartridge machines, repeat the procedure for the right channel. Adjust

the right channel bias level with R BIAS control R49 (refer to Figure 5-12).

Re—calibrate the record circuitry for a ¢ dBm record level by performing the Record Me-

ter Calibrations procedure in the following text.

Disconnect power from the cartridge machine and remove the test equipment.

CUE BIAS LEVEL ADJUSTMENT. Potentiometer R63 on the record logic circuit board ad-

justs the cue bias level. The cue bias level is adjusted as follows.
Procedure. To adjust the cue bias level, proceed as follows:
Disconnect the cartridge machine primary power.

Refer to Figure 2-3 in SECTION II, INSTALLATION and perform the following:

A. Activate the cue bias by connecting a jumper between pin 4 and pin 8 on
rear-panel RECORD receptacle J1086,

B. Connect an audio signal generator to RECORD receptacle J106 pin 10.

Refer to Figure 2-2 in SECTION II, INSTALLATION and connect an oscilloscope to the

cue channel andio output on PLAYBACK receptacle J105.
Apply power to the cartridge machine.
Adjust the audio generator for a 1 kHz output at ~10 dBm.

Operate the unit to the record mode and begin recording the 1 kHz cue tone.

Refer to Figure 5-12 and adjust @ BIAS level control R63 for a maximum peak-to—peak 1

kHz waveform without distortion.

Disconnect power from the cartridge machine, remove all test equipment, and remove the

jumper from RECORD receptacle J106.

CUE TONE RECORD LEVEL ADJUSTMENTS. Primary cue tone control R76, secondary
cue tone control R82, tertiary cue tone control R70 and external cue tone control R84 ad-
Jjust the individual cue tone record levels. The cue tone record levels are adjusted as fol-

lows,

1 kHz Cue Tone Record Level Adjustment. To adjust the 1 kHz cue tone level, proceed as

follows: _
Measure the NAB 1 kHz cue tone level standard as follows:

A. Disconnect the cartridge machine primary power,
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5-197.
5-198.
5-199.

5-200.
5-201.
5-202.

5-203.

5-204.

5-205.

5-206.

5-207.

5-208.
5-209.

5-210.
5-211.

5-212,

1

8ROADCAST

B. Refer to Figure 2~2 in SECTION II, INSTALLATION and connect an
oscilloscope to the cue channel audio output on PLAYBACK receptacle J105.

C. Apply power to the cartridge machine.
D), Insert the cue tone calibration cartridge into the deck.

E. Reproduce the reference level 1 kHz cue tone and record the peak—to-peak
voltage indication

F. Depress the deck STOP switch/indicator and remove the cue tone calibration

cartridge,
WARNING DISCONNECT PRIMARY POWER TO THE CART-
RIDGE MACHINE BEFORE PROCEEDING.
WARNING

Disconnect primary power to the eartridge machine.
Remove the top-panel and record logie circuit hoard.

To activate the 1 kHz oscillator and cue bias circuits, refer to Figure 5-12 and connect a
jumper between TP1 and ground.

Replace the logic circuit board.
Apply primary power to the cartridge machine,

Insert a bulk erased tape cartridge into the deck and operate the unit in the playback
mode.

Refer to Figure 5-12 and adjust 1K @ LEVEL control R76 for the recorded NAB standard
level. -

Disconnect the cartridge machine primary power, remove all test equipment, and the tem-
porary jumper.

150 Hz Cue Tone Record Level Adjustment. To adjust the 150 Hz cue tone level, pro-
ceed as follows:

Measure the NAB 150 Hz cue tone level standard by performing the level measurement
procedure deseribed in the 1 kHiz Cue Tone Record Level Adjustment procedure. Re-
cord the peak-to—peak voltage indication .

Insert a bulk erased tape cartridge into the deck and operate the unit in the playback
mode.

Continuously depress the front-panel SEC switch and observe the oscilloscope indication.

Refer to Figure 5-12 and adjust 150 Hz @ LEVEL control R82 for the recorded NAB stan-
dard level.

Disconnect the cartridge machine primary power and remove all test equipment.

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

Measure the NAB 8 kHz cue tone level standard by performing the level measurement
procedure described in the 1 kHz Cue Tone Record Level Adjustment procedure. Re-
cord the peak-to—peak voltage indication .

5-20
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5-213.

5-214.
5-215.

5-216.
5-217.

5-218,
5-219.
5-220.

5-221,
5-222,

5-223,
5-224,
| 5-225.

5-226.

5-227.

5-228,

5-229.

5-230.
5-231.

5-232.
5-233.
5-234.

Insert a bulk erased tape cartridge into the deck and operate the unit in the playback

mode,

Continuously depress the front—panel TER switch and observe the oscilloscope indication,
Refer to Figure 5-12 and adjust 8 kHz Q LEVEL control R70 for the recorded NAB stan-

dard level.

Disconnect the cartridge machine primary power and remove all test equipment.

External Cue Audio Level Adjustment. Potentiometer R84 on the record logic eircuit
board adjusts the external cue audio level. The external cue audio level is adjusted as fol-

lows.
Procedure. To adjust the external cue audio level, proceed as follows:
Disconnect the cartridge machine primary power.

Refer to Figure 2-3 in SECTION II, INSTALLATION and perform the following:

A. Activate the cue bias by connecting a jumper between pin 4 and pin 8 on
RECORD receptacle J106.

B. Connect the audio signal generator between RECORD receptacle J106
pins 10 and 11.

Refer to Figure 2-2 in SECTION II, INSTALLATION and connect an external VU meter

to the cue channel audio output on PLAYBACK receptacle J105.

Apply power to the cartridge machine and insert a bulk erased tape cartridge into the

deck.
Adjust the audio generator for a 1 kHz output at —10 dBm.
Operate the unit in the playback mode and begin recording the 1 kHz cue tone.

Refer to Figure 5-12 and adjust EXT Q LEVEL control R84 for a —10 dBm external VU

meter indication.

Disconnect power from the cartridge machine, remove all test equipment, and remove the

jumper from RECORD receptacle J106,

METER CALIBRATION. Potentiometers R106, R110, R108, and R112 calibrate the
DT-90A record/playback unit front—panel VU meters. The front—panel VU meters
brated as follows.

are cali-

Playback Meter Calibrations. To calibrate the playback VU meter parameters, proceed as

follows:

Refer to the QUTPUT LEVEL ADJUSTMENT procedure in the preceding text and cali-

brate the cartridge machine for the desired output level.

Disconnect the cartridge machine primary power.

Refer to Figure 2—-2 in SECTION II, INSTALLATION and connect a VU meter to the left

channel output terminals of rear-panel PLAYBACK receptacle J105.
Apply power to the cartridge machine,

Insert the reproduce alignment test tape into the deck and reproduce the 1 kHz tone.
Refer to Figure 5~12 and adjust L PLY meter calibration control R106 until the front—

panel VU meter left channel display is equal to the output level indicated on the ex
VU meter.
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5-235.  For stereophonic record/playback models, repeat the procedure for the right channel. Ad-
just the right channel VU meter with R PLY calibration control R108 (refer to Figure
5-12).

5-236. Disconnect the cartridge machine primary power and remove the external VU meter,

5-237. Record Meter Calibrations. To calibrate the record VU meter parameters, proceed as fol-
lows:

5-238. Disconnect the cartridge machine primary power.

5-239,  Refer to Figure 2-2 in SECTION II, INSTALLATION and connect a VU meter to the left
channel output terminals of rear-panel PLAYBACK receptacle J105.

5-240.  Refer to Figure 2-3 in SECTION II, INSTALLATION and connect an audio generator to
the left channel input terminals of rear-panel RECORD receptacle J106.

5-241.  Apply power to the cartridge machine.

5-242,  Adjust the audio signal generator for a 1 kHz output at 8 dBm.

5-243. Insert a bulk erased tape into the deck and operate the unit to begin recording the 1 kHz
tone. _ _

5-244.  Refer to Figure 3-1 and adjust the front-panel feft channel level control until the external
VU meter indication is equal to the playback audio level.

5-245.  Refer to Figure 5-12 and adjust left channel L, REC control R110 until the front—panel
VU meter left channel display is equal to the output level indicated on the external VU
meter, :

5-246. Repeat the procedure for the right channel. Adjust the right channel using right channel
B REC control R112 (refer to Figure 5-12).

5-247. Disconnect the cartridge machine primary power.

5-248. MECHANICAL PARTS REPLACEMENT PROCEDURES.

5-249. The following text provides mechanical parts replacement procedures. The procedures are
presented in the following order.

A, Pressure Roller Replacement.
B. Head Replacement.
C. Motor Replacement,
5-250. The following equipment is required for the replacement procedures. Refer to the list as
required for each procedure.
EQUIPMENT
A. No, 1 Phillips Serewdriver, 4 Inch (10.2 cm) Blade.
B. Needle—nose pliers.
C. Allen Wrenches (supplied with the cartridge machine).
B e, o 5-22
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5-251.

5-262.
5-253.
5-254.

5-255.

5-256.

5--257.
5-258.
5-259.

5-260,
5-261.
5-262.
5-263.
5-264.
5-265.

5-266.
5-267.
5-268,
5-269.
5-270.

5271,

PRESSURE ROLLER REPLACEMENT PROCEDURE. To replace a cartridge deck pressure

roller, proceed as follows:
Disconnect the cartridge machine primary power.

Refer to Figure 5-1 and manually retract the solenoid plunger,

Remove the pressure roller E-ring, the pressure roller, and the nylon washers (refer to

Figure 5-1).

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

oller

Check the solenoid plunger stroke by performing the plunger adjustment steps described

in the PRESSURE ROLLER INDENTATION ADJUSTMENT procedure.
HEAD REPLACEMENT. To replace a tape head, proceed as follows:

Disconnect the cartridge machine primary power.

Loosen the head assembly mounting screws (refer to Figure 5-6) and remove the entire

head assembly from the cartridge deck.

Refer to Figure 5-6 and loosen the defective tape head mounting screw.

Remove the defective head from the head assembly and disconnect the head leads.
Refer to Figure 5-13 and connect the head leads to the replacement head.

Firmly seat the replacement head into the head assembly and secure the mounting
Replace the head assembly and secure the mounting screws,

Align the head by performing all the HEAD ADJUSTMENTS and associated ELE
CAL ADJUSTMENT procedures.

Screw,

CTRI-

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

Disconnect the cartridge machine primary power.
Remove the cartridge machine top—panel and bottom—panel.

Place the cartridge machine on a side~panel.

Refer to the cartridge machine final assembly diagram in SECTION VII, DRAWINGS and
disconnect motor power supply connector P601 from the motor control board (located near

the motor).

Refer to Figure 5-2 and locate the motor mounting screws. While supporting the m

otor,

remove the motor mounting screws and carefully remove the motor from the cartridge ma-

chine chassis.
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5-272.

5-273.

5-274.

5-275.
5-276.
5-277.

5-278.

BROADCAST

MONCPHONIC PLAYBACK/RECORD HEAD

FRONT VIEW ' REAR VIEW
RED _~ DRANGE
[TF ]
[
BLACK, wWHite

STEREOPHONIC PLAYBACK/RECORD HEAD _
FRONT VIEW REAR VIEW

RED -~ ORANGE
YELLCW BLUE
BLACK -~ WHITE

P= PROGRAM TRACK (MONO)

= CUE TRACK

L= LEFT PROGRAM TRACK (STERED)
R= RIGHT PROGRAM TRACK (STEREQ)

COPYRIGHT © 1990 BROADCAST ELECTRONICS, ING
597-9100-19
FIGURE 5-13. TAPE HEAD CONFIGURATIONS

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

CAUTION INGS. NEVER HANDLE THE MOTOR BY THE CAP-
STAN SHAFT.

Carefully insert the new motor into the cartridge machine chassis and replace the motor
mounting screws, Do not tighten the motor mounting screws at this time.

Reconnect the motor power supply connector P601 to the motor control circuit board.

Align the motor by performing the MOTOR ALIGNMENT PROCEDURE and PRES-
SURE ROLLER INDENTATION ADJUSTMENT procedure described in the preceding
text.

Replace the cartridge machine top—panel and bottom-panel.
CONVERSION KIT INSTALLATION.

Optional field installation kits are available for converting monophonic and stereophonic
playback cartridge machines into record/playback units, To convert a playback machine
into a record/playback unit, refer to the following procedures and Figure 7-2 in SECTION
VII, DRAWINGS, as required.

FRONT-PANEL DISASSEMBLY. To disassemble the front—panel circuit board and status
panel, proceed as follows:
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5-279.
5-280.
5-281,
5-282.

5-283.
5-284,

5-285.

5-286.

5-287.

5-288.
5-289.

5-290.

5-291.
5-292.
5-293.

5-294.
5-295.
5-296.
5-297,

WARNING DISCONNECT THE PRIMARY POWER FROM THE
DT-90A BEFORE PROCEEDING.
WARNING

Disconnect the primary power from the DT-90A.
Remove the top~cover and bottom—panel as shown.

Disconnect P401 from J401 on the front—panel circuit board as shown.

Remove the four front~panel mounting screws. With light pressure, carefully pull the

front~panel from the side—panels as indicated.

Disconnect P402 from J402 on the front—panel circuit board.

Remove the three front—panel mounting nuts. Lift the front—panel circuit board from the

mounting studs as indicated.

By applying light pressure to the mounting studs, separate the status panel from the

front-panel casting as shown.

Install the new status panel and front—panel circuit board by following the procedure for

disassembly in reverse order. Do not install the top—cover or remove the protective
film from the status panel until installation is complete.

cling

CIRCUIT BOARD INSTALLATION. To install the record logic circuit board, proceed as fol-

lows:

WARNING DISCONNECT THE PRIMARY POWER FROM THE
DT-90A BEFORE PROCEEDING.
WARNING

Disconnect the primary power from the DT-90A.

Install the record circuit board as shown. Ensure the connector on the record circuit board

and mating connector on the motherboard circuit board are properly seated.
RECORD HEAD INSTALLATION. To install the record head, proceed as follows:
WARNING DISCONNECT THE PRIMARY POWER FROM THE

DT-90A BEFORE PROCEEDING.
WARNING

Disconnect the primary power from the DT-90A.
Disconnect the playback head leads from the playback circuit board.

Loosen the head assembly mounting screws and remove the entire head assembly from the

cartridge deck.

Loosen the head locking screw and remove the dummy head from the head assembly.

Refer to Figure 5-13 and connect the head leads to the record head as shown.

Firmly seat the record head into the head assembly and secure the head locking screw.

Replace the head assembly and secure the mounting screws.

5-25 B3
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5-298.  Refer to drawing AD910-0112/-001 in SECTION VII, BRAWINGS, and connect the record
head leads to the record circuit board.

5-299.  Refer to drawing AD910-0113/-001 in SECTION VIL, DRAWINGS, and connect the play-
back head leads to the playback circuit board.

5-300.  Align the record head by performing all the HEAD ADJUSTMENT and associated RE-
CORD ADJUSTMENT procedures.

5-301.  Replace the DT-90A top~cover, and remove the cling film from the status panel.
5-302. TROUBLESHOOTING.

5-303. Low voltages are used throughout the DT-80A series cartridge machine playback and con-
trol circuitry. The power supply circuiiry contains primary ac line voltage. Therefore, do
not perform any maintenance or troubleshooting procedures on the power supply circuitry
with power energized. Troubleshooting with power energized is always considered hazard-
ous and caution shouid be observed. Good judgment, care, and common sense must be
practiced to prevent accidents,

5-304.  The troubleshooting philosophy for the DT-90A cartridge machines consists of isolating a
problem to a specific circuit board. The problem may be isolated by referencing Tables 5-1
and 5-2 which present the DT-90A series cartridge machine troubleshooting.

WARNING DISCONNECT ALL CARTRIDGE MACHINE PRIMARY
POWER BEFORE REEMOVING OR INSERTING PRINTED

WARNING CIRCUIT BOARDS OR REPLACING ANY COMPO-
NENTS.

CAUTION INADVERTENT CONTACT BETWEEN ADJACENT COM-
PONENTS OR CIRCUIT BOARDS WITH TEST EQUIP-

CAUTION MENT MAY CAUSE SERIOUS DAMAGE T0 THE CAR-
TRIDGE MACHINE,

5-305.  Once trouble is isolated and power is totally deenergized, refer to the schematic diagrams
and the theory of operation to assist in problem resolution. The defective component may
be repaired locally or the entire device may be returned to Broadeast Electronics Inc. for
repair or replacement.

WARNING DISCONNECT POWER BEFORE REMOVING OR RE-
PLACING CIRCUIT BOARDS OR COMPONENTS.
WARNING

CAUTION WHEN REPLACING A COMPONENT MOUNTED ON A
: HEAT-SINK, ENSURE A THIN FILM OF A ZINC-BASED
CAUTION HEAT-SINK COMPOUND IS USED TO ASSURE GOOD
HEAT DISSIPATION.

5-306. COMPONENT REPLACEMENT. The circuit boards used in the DT—90A cartridge ma-
chines are double-sided with plated—through holes. Due to the plated—through hole de-
sign, solder fills the holes by capillary action. This condition requires that defective com-
ponents be removed carefully te avoid damage to the circuit board.

& BROADCAST S
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TABLE 5-1. DT-90A PLAYBACK LOGIC CIRCUIT BOARD TROUBLESHOOTING

{Sheet 1 of 2)
SYMPTOM DEFECT

NO MOTOR, SOLENOID, AND 1. Check the ac line fuse on the DT-90A
INDICATOR OPERATION rear~panel,
NO NORMAL SPEED MOTOR 1. Check motor relay K1 on the side— panel.
OPERATION

2. Check fast forward latch U13A.

3. Check integrated circuits U12G and U17D.
NO FAST FORWARD MOTOR 1. Check solid state motor relays K1 and K2
OPERATION on the motherboard circuit board.

Check fast forward latch U13A.
Check integrated circuits U14B and U15B.
Check integrated circuit U12F.

Check front-panel FAST FORWARD switch/
indicator S2.

NO MOTOR OPERATION 1. Check the capstan motor.

2. Refer to Figure 5-14 and troubleshoot the motor
control circuit board.

Check front—panel START switch/ indicator S1.
Check start latch U13B.
Check integrated circuit U14A.

Check transistor Q1 on the motherboard circuit
board.

Check the deck solenoid.
Check the deck microswitch.
Check input amplifier U1B,

L R

NO SOLENOID OPERATION

W Do

NO LEFT CHANNEL AUDIO OUTPUT

M o= o m

Check audio selector U20A and mute transistor
Q1.

Check amplifier circuit ULA,

Check output amplifier circuits U3 and U4.
Check the playback head.

Check mute latch U13C.

Check audio delay circuit U17C and associated
components.

4. Check integrated circuits U14C and U16C,

NO AUDIO OUTPUT

e

»
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TABLE 5-1. DT-30A PLAYBACK LOGIC CIRCUIT BCARD TROUBLESHOOTING
(Sheet 2 of 2)

SYMPTOM DEFECT

Check integrated ecireuit J15C.
Check integrated civewit U16C.
Check mute latch U13C.

NO MUTE OPERATION

NO 1 KHZ STCP OPERATION 1. Check integrated circuits U9B, U10C, and U19D.
2. Check primary cue tone inhibit jumper J211.
NO CUE TONE OPERATIONS 1. Check cue input amplifier U7,
2. Check the playback head.
NO START LOCK-OUT OPERATION 1. Check start lock—out jumper J213.
2. Check flasher latch U13D,
3.
1
2.

TABLE 5-2. DT-50A RECORD LOGIC CIRCUIT BOARD TROUBLESHOOTING
(Sheet 1 of 2)

SYMPTOM DEFECT
NO RECORD OPERATION 1. Check front—panel RECORD switch S6.
2. Check integrated circuits 1J12B and U18A.
3. Check record latch U17TC/U17D.
4. Check integrated circuit UU18A and transistor
Q5.
5. Check the record head.
NO PROGRAM BIAS 1. Check pregram bias mute circuits @1 and Q2.
2. Check integrated circuit 1U10.
NO CUE BIAS 1. Check cue bias mute circuits @3 and Q4.
2. Check integrated circuit U9.
NO PROGRAM BIAS, CUE BIAS 1. Check bias oscillator U6.
AND CUE TONE AUDIO
2. Check erystal X1,
| = E Bl 5-28
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TABLE 5-2. DT-90A RECORD LOGIC CIRCUIT BOARD TROUBLESHOQOTING
(Sheet 2 of 2)

SYMPTOM DEFECT

NO PRIMARY CUE TONE RECORD 1. Check 1 kHz enable gate U19A,
OPERATION

Check 1 kHz timer circuit U18C.
Check integrated circuit U7C.
Check integrated circuit U'12D.

Check low-—pass filter U14A and associated
components.

Check one shot U16B and associated

A

NO PRIMARY CUE TONE INHIBIT

!—A

OPERATION cireuitry.

2. Check 1 kHz inhibit latch U17A and U17B.
NO RECORD INDICATOR FLASHER 1. Check flasher oscillator UJ18B.
OPERATION

NO CUE TONE RECORD OPERATION 1. Check buffer circuit U19B.
2. Check transistor Q8.
3. Check the record head cue channel.
NO LEFT CHANNEL RECORD 1. Check left input meter selector USB,
METER OPERATION
NO LEFT CHANNEL METER 1. Check left meter mute U5C.
OPERATION
2. Check left meter amplifier U23A.
3. Check left meter rectifier stage U21B.
4, Check left meter driver U21A,
5. Check left display driver Ul and LED
display on the front—panel circuit board.
NO METER OPERATION 1. Check integrated circuit U19C.
NO RECORD AUDIO 1. Check integrated circuit U18A.
NO LEFT RECORD AUDIO 1. Check left input amplifier circuits U1A,
U1B, and U1D.
2. Check left amplifier circuits U1C and
U3B.

3. Check left audio mute USA.
4. Check left head driver U3A.

Ed
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5-307.  On all circuit boards, the adhesion between the copper trace and the circuit board fails at
almost the same temperature as solder melts. A circuit board trace can be destroyed by
excessive heat or lateral movement during soldering. Use of a small soldering iron with
steady pressure is required for circuit board repairs.

5-308. Toremove a soldered component from a circuit board, cut the leads from the body of the
defective component while the device is still soldered to the board. Grip a component lead
with needle-nose pliers. Touch the soldering iron to the lead at the solder connection on
the circuit side of the board. When the solder begins to melt, push the lead through the
back side of the board and cut off the clinched end of the lead. Each lead may now be
heated independently and pulled out of each hole. The holes may be cleared by careful re-
heating with a low wattage iron and removing the residual solder with a soldering vacuum
tool.

5-309. Install the new component and apply solder from the circuit side of the board. If no dam-
age has been incurred to the plated—through holes, soldering of the component side of the
board will not be required.

WARNING MOST SOLVENTS WHICH REMOVE ROSIN FLUX ARE
VOLATILE AND TOXIC BY NATURE AND SHOULD BE
WARNING USED ONLY IN SMALL AMOUNTS IN A WELL VENTI-
LATED AREA AWAY FROM FLAME, CIGARETTES, AND
WARNING HOT SOLDERING IRONS.

WARNING OBSERVE THE MANUFACTURERS CAUTIONARY IN-
STRUCTIONS.

5-310.  After soldering, remove residual flux with a suitable solvent. Rubbing alcohol is highly
diluted and is not effective.

5-311. The board should be checked to ensure the flux has been completely removed. Rosin flux
is not normally corrosive, however in time, the flux will absorb enough moisture to become
conductive and create problems.

5-312. INTEGRATED CIRCUITS. Special care should be exercised with integrated cireuits. Each
integrated circuit must be installed by matching the integrated circuit notch with the
notch on the socket. Do not attempt to remove an integrated circuit from a socket with
your fingers. Use an integrated circuit puller to lightly pry the component from the socket.

1]
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SECTION VI
PARTS LISTS

6-1. INTRODUCTION.
6-2. This section provides descriptions and part numbers of elecirical components, assemblies,
and selected mechanical parts required for maintenance of the Broadcast Electronics
DT-90A cartridge machines. Each table entry in this section is indexed by reference desig-
nators appearing on the applicable schematic diagram.
TABLE 6-1. REPLACEABLE PARTS LISTS
TABLE DESCRIPTION PARTNO. PAGE
6-2 DT-90A CARTRIDGE MACHINE FINAL ASSEMBLY 900-910X-X01 6-2
6-3 DT-90A ACCESSORY KIT 979-0086 6—4
6-4 HEAD BOX ASSEMBLY 950-0302 6-4
6-5 DECK ASSEMBLY 950-0190 6-4
6-6 CABLE ASSEMBLY 940-0035/ 6-5
--0036
6-7 MOTHEREBOARD CIRCUIT BOARD ASSEMBLY 910-0115 6-5
6-8 RECORD/PLAYBACK FRONT-PANEL CIRCUIT 910-0111/-001 6-6
BOARD ASSEMBLY
6-9 PLAYBACK FRONT-PANEL CIRCUIT BOARD 910-0111-002 67
ASSEMBLY
6-10 MONOPHONIC/STEREOPHONIC PLAYBACK 910-0112/-001 6-8
CIRCUIT BOARD ASSEMBLY
6-11 MONOPHONIC/STERECGPHONIC RECORD CIRCUIT 910-0113/-001 6-13
BOARD ASSEMBLY
6-12 SOLENOID ASSEMBLY 950-0303-001 6-19
6-13 DT-90A MOTOR ASSEMBLY 950-0037 6-19
6-14 MOTOR CONTROL CIRCUIT BOARD ASSEMBLY 910-9005 6-19
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TABLE 6-2. DT-80A CARTRIDGE MACHINE FINAL ASSEMBLY - 300-910X-X01
(Sheetl of 2)

REF. DES. DESCRIPTION PARTNQO. QTY.

117V 50/60 Hz

F1 Fuse, AGC, 1 Ampere, 250V, Slow—Blow (for 115V Operation) 3340100 1
_— AC Line Cord, 3 Conductor 682-0001 1
220V 50/60 Hz

F1 Fuse, AGC, 1/2 Ampere, slow—Blow 3300050 1

—_ AC Line Cord, 3 Conductor 682-0003 1

S1 Switch, Pushbutton, Rectangular, Momentary Contact, 340-0103 1
Illuminated, (START Switch) '

852,83 Switch, Pushbutton, Square, Momentary Contact, 340-0104 2
TIluminated, (F and STOP Switches)

T1 Transformer, Toroid 3704390 1

Primary: 115V AC 50/60 Hz 0.68 Ampere
230V AC 50/60 Hz 0.34 Ampere
Secondary: 1) 20V AC 0.40 Ampere
2) 25V AC 1.0 Ampere
3) 9V AC 150 mA

TBi Barrier Strip, 6 Terminals 412-0060 1
P10} Connector, 9—Pin (for Transformer T1} © 4170059 1
—_— Connector, Power, AC Input 418-0042 1
—_— Pins, Connector for P101 4170053 8
_— Fuse Holder, AGC 415-2012 1
—_— SmIt)c"}l"lr,R l\;[inature, Toggle, SPDT, 5A @ 120V ac or 2A @ 250V ac 348-7101 1

(
—_— Switch Cap, Green, Rectangular (START) 340-0089 1
—_ Switch Cap, Blue, Square (F' FWD) 340-0059 1
 — Switch Cap, Yellow, Square (STOP) 3400014 1
—_— Lamp, Wedge Base, No. 85, 28V @ 0.04 Amperes 321-0085 3
e Blank Circuit Board, Front—panel Switch 510-8002 1
 — Motherboard Circuit Board Assembly 910-0115 1
e Deck Assembly 950-0190 1
_ Head Box Assembly 950-0302 1
—_— Kit, Final Assembly 950-0189 1
— Accessory Kit 9790086 1
 — Motor Control Circuit Board Assembly 8910-8005 1
—_— DT-90A Motor Assembly 9500037 1

ADDITIONAL PARTS FOR MONOPHONIC PLAYBACK
900-9100-X01

_— Head Playback, Monophonic, 2-Channel, Model NPD 1484 250-0006 1

Inductance at 1 kHz: 475 mH

Impedance at 1 kHz: 3.3 Ohms

DC Resistance: 500 Ohms
_— Head, Dummy, H801016 4070001 1
 — Front-Panel Circuit Board Assembly 910-0111-002 1
—_ Playback Logic Cireuit Board Assembly 910-0112-601 1
—_ Playback Cable Assembly 940-0036 1

»*
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TABLE 6-2. DT-90A CARTRIDGE MACHINE FINAL ASSEMBLY - 300-910X-X01,
{Sheet 2 of 2)

REF. DES. DESCRIPTION ' PART NO. QTY.

ADDITIONAL PARTS FOR MONOPHONIC RECORD/PLAYBACK
900-9101-X01,

 — Head Playback, Monophonic, 2-Channel, Model NPD1484 2500006 1
Inductance at 1 kHz: 475 mH
Impedance at 1 kHz: 3.3 Ohms
DC Resistance: 500 Ohms

Head Record, Monophenic, 2-Channel, Model F53B9302 250-0012 1
Inductance at 1 kHz: 0.10 mH
Impedance at 1 kHz: 3.0 Ohms
DC Resistance: 3.6 Ohms

—_ Front-Panel Circuit Board Assembly 910-0111-001 1
—_— Playback Logic Circuit Board Assembly 910-0112-001 1
— Record Logic Circuit Board Assembly 910-0113-001 1
— Playback Cable Assembly 940-0035 -1
ADDITIONAL PARTS FOR STEREOPHONIC PLAYBACK
900-9103-X01
—_— Head, Playback, Stereophonie, 3-Channel, Model NPD 1496 2500007 1
Inductance at 1 kHz: 475 mH
Impedance at 1 kHz: 3.8 Ohms
DC Resistance; 500 Ohms
_ Head, Dummy, H301016 407-0001 1
 — Front-Panel Circuit Board Assembly 910-0111-002 1
e Playback Logic Circuit Board Assembly 910-0112 1
—_— Playback Cable Assembly 9400036 1
ADDITIONAL PARTS FOR STEREOPHONIC RECORIDVPLAYBACK
900-9103-X01
—_— Head, Playback, Stereophonic, 3-Channel, Model NPD1496 250--0007 1

Inductance at 1 kHz: 475 mH
Impedance at 1 kHz: 3.3 Ohms
DC Resistance: 500 Ohms
_ Head, Record, Sterecphonic, 3—Channel, Model F38B9303 250-0010 1
Inductance at 1 kHz: 0.10 mH
Impedance at 1 kHz: 4.6 Ohms
DC Resistance: 4.9 Ohms

Front-Panel Circuit Board Assembly 9100111 1

—_— Playback Logic Circuit Board Assembly 910-0112 1

e Record Logie Circuit Board Assembly 9100113 1

" e Playback Cable Assembly 940-0035 1
6-3 = Eier i




TABLE 6-3. DT-90A ACCESSORY KIT - 973-0086

REF. DES. DESCRIPTION PART NO. QTY,
P105 Connector, 25-Pin (PLAYBACK) 4170251 1
P106 Connector, 256-Pin (RECORD) 4170252 1
—_— Ping, Connector (RECORD) 4170158 25
—_— Pins, Connector (PLAYBACK) 4180048 25
o Housing, Connector With Clamp 418-2501 2
—_— Pressure Roller Indentation Gauge 30000138 1
—_— Fuse, AGC, 1 Ampere, Slow—-Blow 3340100 1
60 Hz ASSEMBLY
e AC Line Cord, N.E.M.A. 3-Wire North American Plug 682-0001 1
50 Hz ASSEMBLY
—_— AC Line Cord, CEE 7/7 3~Wire European Plug 682-0003 1

TABLE 6-4. HEAD BOX ASSEMBLY - 950-0302

REF. DES. DESCRIPTION PART NO. QTY.
_ Tape Guide ) 4450004 2
e Spring, Head Box 430-0012 6

TABLE 6-5. DECK ASSEMBLY - 950-0130

REF. DES. DESCRIPTION PART NO. QTY.
— Solenoid Assembly 850-0303-001 1
—_— Switch, Micro, Roller Actuator, SPDT, 5 Amperes @ 125V ac 346-0027 1
—_— Pressure Roller _ 4440700 1
— Pressure Roller Shaft 446-0056 1
_— Pressure Roller Cross Shaft 4460049 1
 — Retainer “E” Ring 454-3318 1
_— Soleneid Return Spring 430-0014 1
e Cartridge Guide, Right 4450006 1
e Cartridge Guide, Left 445-0008 1
—_— Pressure Pad, Cartridge Guide 4590123 1
—_— Spring, Pressure Pad ' 430-0011 2
—_— Spring, Left Cartridge Guide 430-0010 1
—_— Washer, Nylen (for Pressure Rolier) 423-5008 1

Outside Diameter: 0.312 Inches (0.792 em)
Inside Diameter: 0.190 Inches (0.483 cm)
Height: 0.010 Inches (0.254 cm)
Washer, Nylon (for Pressure Roller) 493-5009 1
Outside Diameter: 0.312 Inches (0.792 ecm)
Inside Diameter: 0.196 Inches (0.483 cm)
Height: 0.015 Inches (0.38% cm)

|
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TABLE 6-6. CABLE ASSEMBLY - 940-0035/~-0036

REF, DES. DESCRIPTION PART NO. QTY.
P102,P401 Plug Ribbon Cable, 26--Pin Dual In-Line 418-2600 2
—_— Connector Housing, 8-Pin (for P104) 417-0046 1
 — Connector Housing, 16-Pin (for P103, P602) 4170131 2
_ Connector Housing, 10-Pin (for P402) 4170148 1
_ Pins, Connector 417-0053 1
o Pins, Crimp Type : 417-8766 12
ADDITIONAL PARTS FOR PLAYBACK CABLE ASSEMBLY
940-0035
—_— Pins, Connector 4170142 9

ADDITIONAL PARTS FOR RECORD/PLAYBACK CABLE ASSEMBLY
940-0036

|

Pins, Connector 417-0142 18

TABLE 6-7. MOTHERBOARD CIRCUIT BOARD ASSEMBLY - 910-0115
(Sheet 1 of 2)

REF. DES, DESCRIPTION PART NO. QTY.
C1,C2 Capacitor, Electrolytic, 2200 uF, 35V 014-2293 2
C3 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
C4 Capacitor, Electrolytic, 4700 uF 120%, 50V 0204794 1
Cs Capacitor, Electrolytic, 10,000 uF £20%, 16V 020-1094 1
C6 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 1
C17,C8 Capacitor, Electrolytic, 1 uF, 50V 024-1064 2
€9,C10 Capacitor, Electrolytic, 10 uF, 35V 023-1076 2
C11,C12 Capacitor, Electrolytic, 4.7 uF, 35V, Low Leakage 0244753 2
313 THRU Capacitor, Electrolytic, 10 uF, 35V 023-1076 4
16
817 THRU Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 8
24
B%?'THRU Diode, 1IN4005, Silicon, 600V @ 1 Ampere 203-4005 12
Di3, D14 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 2084148 2
Dis Diode, 1N4750A, Zener, 27V £10%, 1 Watt 2000027 1
D16,D17 Diode, 1N4005, Silicon, 600V @ 1 Ampere 2034005 2
J101 Connector, 9-Pin 4180900 1
J102 Receptacle, Male, 13-Pin Dual In-Line 417-2600 1
J103 Receptacle, Header, 16-Pin Dual In-Line 417-1603 1
J104 Receptacle, Male, 20—Pin In-Line 4170200 1
J105 Connector, 25-Pin D-Type 418-2500 1
J106 Connector, 25-Pin 4170153 1
J201,J301 Connector Header, 50-Pin Dual In-line 417-0146 2
K1 K2 Relay, 270-0056 2

Coil: 12V de, 800 Ohms
Contacts: 100V de @ 0.5 Amperes Maximum

Q1 Transistor, TIP 120, NPN Darlington—Connected Silicon Power, 210-0120 1
65W @ 25°C Case
Q2 Trangistor, 2N3904, NPN, Silicon, TO-92 Case 211-3904 1
6-5 =E Eco e




TABLE 6-7. MOTHERBOARD CIRCUIT BOARD ASSEMBLY - 910-0115

(Sheet 2 of 2)
REF. DES. DESCRIPTION PARTNO., QTY.
Q3 Transistor, TIP125, Silicon, PNP, Darlington, TO-220 Case 210-0125 1
Q5 Transistor, TIP31A, Silicon, NPN, TO-220 AB Case 2190031 1
R1 Resistor, 470 Ohm 5%, 1/4W 1004733 1
R2 Resistor, 22 k Ohm £5%, 1/4W 1002253 1
R3 Resistor, 1 k Ohm £5%, 1/4W 100-1043 1
R4 Resistor, 100 k Ohm 15%, 1/4W 100-1063 1
R5,R6 Resistor, 10 k Ohm 5%, 1/4W 100-1053 2
R7 Resistor, 10 k Ohm 5%, 1/4W 120-5011 1
R8,R9 Resistor, 1.5 k Ohm *1%, 1/4W 103-1504 2
R10,R11 Resistor, 124 Ohm +1%, 1/4W 103-1241 2
R12,R13 Resistor, 200 Ohm 5%, 1/4W 100-2033 2
Eéi THRU Resistor, 100 Ohm 5%, 1/4W : 100-1033 B8
R22 Resistor, 10 Ohm 5%, 1/4W 106-1023 1
R23 Resistor, 47 Ohm 5%, 1/2W 1104723 1
R24 Resistor, 22.1 OChm 1%, 1/4W 103-2212 1
R25 Resistor, 10 Ohm 5%, 2W _ 130-1023 1
R26 Resistor, 100 k Ohm 5%, 1/4W . 100-1063 1
U1 Integrated Circuit, LM317T, Adjustable Positive Voltage 227-0317 1
Regulator, 1.2V to 37V, 1.5 Ampere, TO-220 Case o
U2 Integrated Circuit, LM337T, Adjustable Negative Voltage 227-0337 1
Regulator, 1.2V to 37V, 1.5 Ampere, TO-220 Case
U3 Integrated Circuit, LM317T, Adjustable Positive Voltage 227-0317 1
Regulator, 1.2V o 37V, 1.5 Ampere, TO-220 Case ’
_ Blank Motherboard Circuit Board 510-0115 1
TABLE 6-8. RECORD/PLAYBACEK FRONT-PANEL CIRCUIT BOARD ASSEMBLY
910-0111/001 (Sheet 1 0f2)
REF. DES. DESCRIPTION PART NO. QTY.
gg? THRU  LED, Green, MV54173, Light Intensity I 3200016 3
DS8 LED, Red, MV57173, Light Intensity G 3200017 1
J401 Receptacle, Male, 13-Pin Dual In-Line 417-2600 1
J402 Receptacle, Male, 20-Pin In-Line 417-0200 1
%i)iI‘HRU Resistor, 470 Ohm 5%, 1/4W ' 1004733 3
R12 Resistor, 560 Ohm £5%, 1/4W 100-5633 1
Ri13 Resistor, 1 Ohm 5%, 1/4W ‘ 100-1013 1
84,85 ~ Switch, Push, Hluminated, 5120601H1, 340-0107 2
Contacts: SPST, N.O., 24V ac at 125 mA Nominal
' (SEC and TER Switches)
S6 Switch, Push, SN10202N1, 3400118 1
Contacts: SPST, N.O,, 24V dc at 125 mA Nominal
(REC Switch) ‘
—_ Blank Circuit Board 5100111 1
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TABLE 6-8. RECORD/PLAYBACK FRONT-PANEL CIRCUIT BOARD ASSEMBLY
910-0111/-001 (Sheet 2 of 2)

REF. DES. DESCRIPTION PART NO. QTY.

ADDITIONAL PARTS FOR STEREOPHONIC RECORD/PLAYBACK

910-0111
Cc2 Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003-1054 1
C4 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
D2 Diode, 1N4004, Silicon, 400V @ 30 uA 2034004 1
DS3 LEEerreen’ MV54164, High Efficiency 10-Segment Bar Graph 3204164 1
ay
DS4 LED, Red, MV57164, High Efficiency 10-Segment Bar Graph Array 320-7164 1
R2 Resistor, 22 Ohm 5%, 1W 120-2223 1
R5 Resistor, 2.26 k Ohm 1%, 1/4W 103-2264 1
R6 Resistor, 6.04 k Ohm £1%, 1/4W 103-6044 1
R8 Potentiometer, 50 k Ohm +10%, 1/2W 1775054 1
U2 Integrated Circuit, LM3916N, Dot/Bar Display Driver, 220-3916 1
18-Pin DIP
XU2 Socket, 18-Pin DIP 417-1804 1
ADDITIONAL PARTS FOR MONOPHONIC RECORD/PLAYBACK
910-0111-001
Ci Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V ' 003-1054 1
Ca Capacitor, Elsctrolytic, 10 uF, 35V 023-1076 1
D1 Diode, 1N4004, Silicon, 400V @ 30 uA 203-4004 1
Ds1 LED, Green, MV54164, High Efficiency 10-Segment Bar Graph 3204164 1
Array
Ds2 LED, Red, MV57164, High Efficiency 10-Segment Bar Graph Array 320-7164 1
R1 Resistor, 22 Ohm 5%, 1W 120-2223 1
R3 Resistor, 2.26 k Ohm +1%, 1/4W 103-2264 1
R4 Resistor, 6.04 k Ohm +1%, 1/4W 103-6044 1
R7 Potentiometer, 50 k Ohm £10%, 1/2W 177-5054 1
Ul Integrated Circuit, LM3916N, Dot/Bar Display Driver, 220-3916 1
18-Pin DIP
XU1 Socket, 18-Pin DIP 417-1804 1
TABLE 6-8. PLAYBACK FRONT-PANEL CIRCUIT BOARD ASSEMBELY
9100111002
REF. DES, DESCRIPTION PART NO. QTY.
DS5 THRU  LED, Green, MV54173, Light Intensity I 320-0016 3
Ds7
J401 Receptacle, Male, 13—Pin Dual In-Line 4172600 1
J402 Receptacle, Male, 20-Pin In-Line 4170200 1
RO THRU Resistor, 470 Ohm 5%, V/4W 1004733 3
R11
— Blank Front~Panel Circuit Board 510-0111 1

»
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TABLE 6-10. MONOPHONIC/STEREOPHONIC PLAYBACK CIRCUIT BOARD ASSEMBLY
910-0112/-001 (Sheet 1 of6)

REF, DES. DESCRIPTION PART NO. QTY.
C1 Capacitor, Electrolytie, 10 uF, 25V, Non—Polarized 023-1075 1
C3 Capacitor, Electralytic, 47 uF, 16V 0134750 1
C4 Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003-1054 1
(]1 Capacitor, Electrolytic, 4.7 uF, 356V, Low Leakage 0244753 1
Cé Capacitor, Ceramic, 0.001 uF £10%, 260V 030-1033 1
C7,C8,C9 Capacitor, Monolythic Ceramie, 0.1 uF £20%, 50V 003-1054 3
C10 Capacitor, Electrolytic, 10 uF, 25V, Non—Polarized 023-10%75 1
C11,C12 Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 0031054 2
C13 Capacitor, Electrolytic, 10 uF, 25V, Non—Polarized 023-1075 1
C26 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
ca7 Capacitor, Monolythic Ceramie, 0.0047 uF £5%, 100V 0034723 1
C28 Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-1054 1
C29 Capacitor, Electrolytic, 10 uF, 25V, Non—Polarized 023--1075 1
Cc3o Capacitor, Electrolytic, 2.2 uF, 50V 0202264 1
Cal Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003-1054 1
C3z Capacitor, Mica, 50 pF 5%, 500V 040-5013 1
C33,C34 Capacitor, Monolythic Ceramic, 0.0047 ulF £5%, 100V 0034723 2
ggg THRU Capacitor, Monolythie Ceramie, 0.1 uF £20%, b0V 003-1054 3
C38 Capacitor, Electrolytic, 1 uF, 50V 024--1064 1
C39,C40 Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003-1054 2
C41,C42 Capacitor, Monolythic Ceramie, 0.047 uF +5% 50V 0034733 2
C43 Capacitor, Electrolytic, 1 uF, 50V 024--1064 1
C44 Capacitor, Electrolytic, 2.2 uF, 25V de 013-2064 1
gi? THRU Capacitor, Monolythic Ceramie, 0.0047 uF 5%, 100V 003-4723 3
C48 Capacitor, Monolythic Ceramie, 0.1 uF £20%, 50V 003-1054 1
C49 Capacitor, Monolythic Ceramie, 0.047 uF 5% 50V 0034733 1
C50,C51 Capacitor, Monolythic Ceramie, 0.0047 uF £5%, 100V 0034723 2
C52 Capacitor, Electrolytic, 1 uF, 50V 024-1064 1
Cs3 Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 0031054 1
C54 Capacitar, Electrolytic, 33 uF, 35V . 024-3335 1
Ch5 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V © 003-1054 1
C56 Capacitor, Electrotytic, 33 uF, 35V 024-3335 1
Ch57 Capacitor, Electrolytic, 3.3 uF 120%, 50V, Non--Polarized 024-3364 1
ggg THRU Capacitor, Monolythic Ceramie, 0.1 uF #20%, 50V 003--1054 3
C63 Capacitor, Electrolytic, 4.7 uF, 35V, Low Leakage 0244753 1
Cé4 Capacitor, Monolythic Ceramie, 0.1 uF £20%, 50V 003-1054 1
C65 Capacitor, Electrolytic, 4.7 uF, 35V, Low Leakage 0244753 1
ggg THRU Capacitor, Monvlythic Ceramie, 0.1 uF £20%, 50V 003-1054 3
C69 Capacitor, Electrolytic, 4.7 uF, 35V, Low Leakage 0244753 1
C70,C72 Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003-1054 2
C73 Capacitor, Electrolytic, 1 uF, 50V 024-1064 1
C4 Capacitor, Ceramic, 0.001 uF £10%, 200V 030-1033 1
C75 THRU Capacitor, Monolythic Ceramie, 0.1 uF £20%, 50V 003—1054 5
C77,C80,C81

c82 Capacitor, Monolythic Ceramic, ¢.0047 uF +5%, 100V 0034723 1
C83 Capacitor, Ceramic Dise, 10 pF +10%, 1kV, Non—Polarized 001-1014 1
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TABLE 6-10. MONOPHONIC/STEREOPHONIC PLAYBACK CIRCUIT BOARD ASSEMBLY

910-0112/-001 (Sheet 2 of 6)

- R6

REF. DES. DESCRIPTION PART NO. QTY.
ggg THRU Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 4
D1,D2 Diode, 1N4737, Zener, 7.5V £10%, 1W 2004737 2
D3 THRU 11, Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 9
D12,D13 Diode, Zener, 1N4740, 10V £10%, 1W 2004740 2
D14 THRU Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 2034148 25
D27,D29
THRU D39
gg(llg THRU  Receptacle, Single Pin 417-0071-001 9
ggié,mz, Receptacle, Male, 2-Pin In-line 4174004 3
J214 Connector, Header, 3-Pin 417-0003 1
J215 Receptacle, Male, 2-Pin In~line 4174004 1
P201 Receptacle, 50-Pin Dual In-line 4170147 1
ggié THRU  Jumper, Programmable, 2-Pin 340-0004 5
Ql Field Effect Transistor, J271, P-Channel JFET, TO-92 Case 2100271 1
Q3 Transistor, 2N3904, NPN, Silicon, TO-92 Case 2113904 1
Q4 Field Effect Transistor, J271, P-Channel JFET, TO-92 Case 2100271 1
R1 Resistor, 270 k Ohm £5%, 1/4W 100-2763 1
R2 Resistor, 100 Chm 5%, 1/4W 100-1033 1
R3 Resigtor, 10 k Ohm 5%, 1/4W 100-1053 1
R4 Potentiometer, 250 k Ohm $£10%, 1/2W 180-0001 1
R5 Resistor, 100 k Ohm £5%, 1/4W 100-1063 1
Resistor, 68 k Ohm +5%, 1/4W 100-6853 1
R7 Resistor, 470 Ohm 5%, 1/4W 1004733 1
R8 Resistor, 1.2 k Ohm 5%, 1/4W 100-1243 1
R9 Potentiometer, 10 k Ohm +£10% 1/2W 178-1054 1
R10,R11 Resistor, 47 k Ohm 5%, 1/4W 1004753 2
Ri12,R13 Resistor, 470 Ohm 5%, 1/4W 1004733 2
Ri4 " Resistor, I Meg Ohm 5%, 1/4W 100-1073 1
R15 Resistor, 1.1 Meg Ohm +5%, 1/4W 100-1173 1
R16 Resistor, 510 k Ohm +5%, 1/4W 1005163 1
R17 Resistor, 330 k Ohm 5%, 1/4W 100-3363 1
R19 Potentiometer, 250 k Ohm £10%, 1/2W 180-0001 1
R20 Resistor Network, 8~10 k Ohm +1%, 1/4W, 16-Pin DIP 226-1055 1
R21 Resistor, 10 k Ohm *1%, 1/4W 100-1051 1
R22 Resistor, 33 Ohm 5%, 1/4W 100--3323 1
R23 Resistor, 5.11 k Ohm +1%, 1/4W 103-5141 1
R24 Resistor, 33 Ohm +5%, 1/4W 100-3323 1
R36 Resistor, 1 Meg Ohm 5%, /AW 100-1073 1
R37 Resistor, 1.1 Meg Ohm 5%, 1/4W 100-1173 1
R45 Resistor, 270 k Ohm £5%, 1/4W 100-2763 1
R4s8 Resistor, 100 Ohm 5%, 1/4W 100-1033 1
R47 Resistor, 665 k Ohm +1%, 1/4W 103-6654 1
R48 Resistor, 1k Ohm 5%, 1/4W 100-1043 1
R49 Resistor, 15 k Ohm 5%, 1/4W 100-1551 1
R50 Resistor, 10 k Ohm +5%, 1/4W 100-1053 1
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TABLE 6-16. MONOPHONIC/STEREOPHONIC PLAYBACK CIRCUIT BOARD ASSEMBLY
' 910-0112/-001 (Sheet 3 of 6)

REF. DES. : DESCRIPTION ’ PART NO. Q@QTY.
R52 Resistor, 2.2 k Ohm 15%, 1/4W 100-2243 1
R53 Resistor, 56.2 k Ohm +1%, 1/4W 103-5651 1
R54 Resistor, 1.15 k Ohm £1%, L/4W 103-1156 1
R55 Resistor, 113 k Ohm 5%, 1/4W 103-1136 1
R56 Resistor, 1 k Ohm 5%, /4W 100-1043 1
R57 Resistor, 51.1 k Ohm 5%, 1/4W 100-5153 1
R58 Resistor, 220 k Ohm 5%, 1/4W 1002263 1
R59 Resistor, 30 k Ohm 5%, 1/4W 100-3053 1
R60 Reszistor, 1 Meg Ohm 5%, 1/4W 100-1073 1
R61,R62 Resistor, 100 k Ohm 5%, 1/4W 100-1063 2
R63 Resistor, 100 k Ohm 5%, 1/4W 103-1062 1
Ré4 Resistor, 2.32 k Ohm +1%, 1/4W 103-2341 1
R65 Resistor, 226 k Ohm +1%, 1/4W : 103-2276 1
RG6 Potentiometer, 100 k Ohm +10%, 1/2W 178-1064 1
R67 Resistor, 1 k Ohm +5%, 1/4W 100-1043 1
R68 Resistor, 51.1 k Ohm 5%, 1/4W 100-5153 i
R69 Resistor, 220 k Ohm 5%, 1/4W 100-2263 1
R70 Resistor, 30 k Ohm £5%, 1/4W 100-3053 1
R71 Resistor, 1.1 Meg Ohm 15%, 1/4W : 160-1173 1
R72 Resistor, 100 k Ohm 36%, 1/4W 100-1063 1
R74 Resistor, 10 k Ohm £5%, 1/4W 100-1053 1
R75 Resistor, 84.5 k Ohm +5%, 1/4W 103-8456 1
R76 Resistor, 3.57 k Ohm $1%, 1/4W 1033574 1
R77 Resistor, 348 k Ohm 1%, i/4W 103--3486 1
R78 Potentiometer, 100 k Ohm 110%, 1/2W 178-1064 1
R79 Resistor, 1 k Ohm 35%, 1/4W 100-1043 1
R50 Resistor, 51.1 k Ohm 5%, 1/4W 100-5153 1
R81 Resistor, 1.5 Meg Ohm 5%, 1/4W 100-1573 1
R82 Resistor, 100 Xk Ohm £5%, 1/4W 100-1063 1
R83 Resistor, 620 Ohm 5%, 1/4W 1006233 1
R84 Resistor, 3.57 k Ohm 1%, 1/4W 103-3574 1
R85 Resistor, 475 Ohm +1%, 1/4W 1034753 1
R86 Resistor, 42.2 k Ohm £5%, 1/4W 103-4225 1
RB7 Potentiometer, 100 k Ohm +10%, 1/2W 1781064 1
R&8 Resistor, 1 k Ohm 5%, 1/4W 100-1043 1
R89 Resistor, 51.1 k Ohm £5%, 1/4W 100-5153 1
R90 Resistor, 1.b Meg Ohm 5%, 1/4W _ 100-1573 1
R91 Resistor, 1 Meg Ohm +5%, 1/4W 100-1073 1
ﬁgi THRU Resistor, 10 k Ohm 5%, 1/4W 1060-1053 3
R97 Resistor, 510 k Ohm 5%, 1/4W 1005163 1
R98 Resistor, 374 k Ohm +1%, 1/4W 103-3746 1
%‘igl’I‘HRU Resistor, 100 k Ohm +5%, 1/4W 100-1063 3
R102,R103 Resistor, 1 Meg Ohm 5%, 1/4W 100-1073 2
R104 Resistor, 100 k Ohm 5%, 1/4W 1001063 1
R105 Resistor, 1 Meg Ohm 156%, 1/4W 100--1073 1
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TABLE 6-10. MONOPHONIC/STEREOPHONIC PLAYBACK CIRCUIT BOARD ASSEMBLY

910-0112/-001 (Sheet 4 of 6)

REY. DES. DESCRIPTION PART NO. QTY.
R106 Resistor, 1 k Ohm 5%, 1/4W 100-1043 1
R107 Resistor, 470 k Ohm 5%, 1/4W 100-4763 1
R108,R109 Resistor, 10 k Ohm 5%, L/AW 100-1053 2
R110 Resistor, 1.5 k Ohm 5%, 1/4W 100-1543 1
R111,R112 Resistor, 10 k Ohm +6%, 1/4W 100-1053 2
R113 Resistor, 1.5 k Ohm +5%, 1/4W 100-1543 1
R114,R115 Resistor, 10 k Ohm 5%, 1/4W 100-1053 2
R116 Resistor, 1.5 k Ohm 5%, 1/4W 100-1543 1
IR'\'.i%g THRU  Resistor, 100 k Ohm 5%, 1/4W 100--1063 3
R120 Resistor, 1 Meg Ohm 15%, L/4W 100-1073 1
R121 Resistor, 220 k Ohm +5%, 1/4W 100-2263 1
R122 Resistor, 1 k Ohm £6%, 1/4W 100-1043 1
R123 Resistor, 100 k Ohm +5%, 1/4W 100-1063 1
Ri24 Resistor, 5.1 Meg Ohm +5%, 1/4W 1005173 1
R125 Resistor, 220 k Ohm 5%, 1/4W 100-2263 1
R126 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R127 Resistor, 100 k Ohm £5%, 1/4W 100-1063 1
R128 Resistor, 20.0 k Ohm +1%, 1/4W 103-2061 1
Eigg THRU  Resistor, 1 k Ohm £5%, 1/4W 100-1043 4
R134 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R135 Resistor, 100 k Ohm 5%, 1/4W 100-1063 1
R136 Resistor, 1 k Ohm 6%, 1/4W 100-1043 1
R137 Resistor, 10 k Ohm +5%, 1/4W 100-1053 3
R138§ Resistor, 100 Ohm 5%, 1/4W 100-1033 1
R139 Potentiometer, 100 k Ohm £10%, 1/2W 178-1064 1
U1 Integrated Circuit, NE6532A, Dual Low Noise Operational 221-5532 1
Amplifier, 8-Pin DIP
gg,gg,U’?, Integrated Circuit, RC4559NB, Operational Amplifier, 8-Pin DIP 2214559 5
Ulz) Integrated Circuit, LM339AN, Quad Comparator, 14-Pin DIP 2210339 1
U11,U12 Integrated Circuit, ULN2004, 7 NPN Darlington Driver Pack, 226-2004 2
16-Pin DIP
U13 Integrated Circuit, MC14044BP, Quad NAND R-S Latch, CMOS, 2284044 1
16-Pin DIP
Uid Integrated Circuit, CD4075BE, RCA 225-0006 1
U1s Integrated Circuit, CD4081B, Quad 2-Input AND Gate, CMOS, 225-0008 1
14-Pin DIP
Uls Integrated Circuit, MC14073B, Tripple 3-Input AND Gate, 2284073 1
CMOS, 14-Pin DIP
17 Integrated Circuit, MC14093B, CMOS, Quad 2-Input NAND 2204093 1
Schmitt Trigger, 14-Pin DIP
[SNE:; Integrated Circuit, MC14538B, Dual Retriggerable, Resettable 2284538 1
Monostable Multivibrator, CMOS, 16-Pin DIP :
U19 Integrated Cireunit, MC14093B, CMOS, Quad 2-Input NAND 220-4093 1
Schmitt Trigger, 14-Pin DIP
E.BRDADCAST
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TABLE 6-16. MONQPHONIC/STEREOPHONIC PLAYRBACK CIRCUIT BOARD ASSEMBLY
910-0112/-001 (Sheet 5 of 8)

REF. DES. DESCRIPTION PART NO. QTV.
U2o Integrated Circuit, MC14053B, Analog Multiplexers/Demulti— 2204053 1
plexers, CMOS MSI, 16-Pin DIP

XUJ1,XUs, Socket, 8—Pin DIP 417-0804 6

XU4,X0U7,

XU8,XU9

XU10 Socket, 14-Pin DIP 417-1404 1

XU11,XU12, Socket, 16-Pin DIP 4171604 3

XU13

§gl4 THRU Socket, 14-Pin DIP 417-1404 4
17

XU18 Socket, 16-Pin DIP 417-1604 1

XU19 Socket, 14-Pin DIP 417-1404 1

XUz20 Socket, 16-Pin DIP 4171604 1

o Blank Playback Cireuit Board 510-0112 1

ADDITIONAL PARTS FOR STEREOPHONIC PLAYBACK

910-0112
C2 Capacitor, Mica, 150 pF +5%, 500V 040-1522 1
Cl4 Capacitor, Electrolytic, 10 uF, 25V, Non—Polarized 023-1075 1
C15 Capacitor, Mica, 150 pF £5%, 500V 040--1522 1
Cl6 Capacitor, Electrolytic, 47 uF, 16V 0134750 1
C17 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 1
C18 Capacitor, Ceramic, 0.001 ul £10%, 200V 030-1033 1
C19 Capacitor, Electrolytic, 4.7 uF?, 35V, Low Leakage 0244753 1
c20 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 1
Ca21 Capacitor, Electrolytie, 10 uF, 25V, Non—Polarized 023-1075 1
C22,C23 Capacitor, Monolythie Ceramic, 0.1 uF £20%, 50V 003-1054 2
C24 Capacitor, Electrolytic, 10 uF, 25V, Non—Polarized 023-1075 1
C25 Capacitor, Mica, 150 pF £5%, 500V 040-1522 1
C71 Capacitor, Electrolytic, 3.3 uF #20%, 50V, Non—Polarized 024-3364 1
C78,C79 Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-1054 2
Q2 Field Effect Transistor, J271, P-Channel JFET, TO-92 Case 2100273 1
R18 Resistor, 1.3 k Ohm 5%, 1/4W 100-1343 1
R25 Resistor, 270 k Ohm 5%, 1/4W 10602763 1
R26 Reszistor, 100 Ohm 5%, 1/4W 100-1033 1
R27 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R28 Potentiometer, 250 k Ohm +10%, 1/2W 1800001 1
R29 Resistor, 100 k Ohm 6%, 1/4W 100-1063 1
R30 Resistor, 68 k Ohm 5%, 1/4W 100-6853 1
R31 Resistor, 470 Ohm 5%, 1/4W 1004733 1
R32 Resistor, 1.2 k Ohm +5%, 1/4W 1001243 1
R33 Potentiometer, 10 k Ohm £10% 1/2W 178-1054 1
R34,R35 Resistor, 47 k Ohm x5%, 1/4W 1004753 2
R38 Resistor, 1.8 k Ohm 6%, 1/4W 100-1343 1
R39 Potentiometer, 250 k Ohm +10%, 1/2W 1800001 1
R40 Resistor Network, 8-10 k Ohm 1%, 1/4W, 16-Pin DIP 226--1055 1
R41 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R42 Resistor, 33 Ohm 5%, 1/4W 1003323 1
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TABLE 6-10. MONOPHONIC/STEREOPHONIC PLAYBACK CIRCUIT BOARD ASSEMBLY
910-0112/-001 (Sheet 6 of 6)

REF. DES. DESCRIPTION PART NO. QTY.
R43 Resistor, 5.11 k Chm £1%, 1/4W 103-5141 1
R44 Resistor, 33 Ohm +5%, 1/4W 100-3323 1
R51 Resiator, 150 k Ohm +5%, 1/4W 100-1563 1
R73 Resistor, 10 k Ohm *5%, 1/4W 100-1053 1
R129 Resistor, 20.0 k Ohm £1%, 1/4W 103-2051 1
U2 Integrated Cireuit, NE5532A, Dual Low Noise Operational 221-5532 1
Amplifier, 8 Pin DIP
Us,Us Integrated Cireuit, RC4559NB, Operational Amplifier, 8Pin DIP 2214559 2
X0U2,XUs5, Socket, 8—Pin DIP 417-0804 3
XUs
ADDITIONAL PARTS FOR MONOPHONIC PLAYBACK
916-0112-001

€2,C25 Capacitor, Mica, 150 pF +5%, 500V 040-1522 2
R18 Resistor, 750 Ohm 5%, 1/4W 100-7533 1
R51 Resistor, 56 k Ohm 5%, 1/4W 100-5653 1

TABLE 6-11. MONOPHONIC/STEREOPHONIC RECORD CIRCUIT BOARD ASSEMBLY
910-0113/-001 (Sheet 1 of 6)

REF. DES. DESCRIPTION PART NO. QTY.
C1,C2 Capacitor, Electrolytic, 10 uF, 35V 023-1075 2
C5,C6 Capacitor, Mica, 390 pF 5%, 100V ' 042-3922 2
C9,C10 Capacitor, Monolythiec Ceramie, 0.1 uF +20%, 50V 003-1054 2
C13 Capacitor, Ceramie Dise, 10 pF £10%, 1kV, Non-Polarized 001-1014 1
C15 Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003--1054 1
C1s Capacitor, Mica, 120 pF £5%, 500V 042-1222 1
C19 Capacitor, Ceramic Dise, 10 pF £10%, 1kV, Non—Polarized 001-1014 1
C21,Cc22 Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-1054 2
C25 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 1
c2s Capacitor, Mylar Film, 0.022 uF +10%, 100V 0312243 1
C28 Capacitor, Electrolytic, 10 uF, 35V 023-1075 1
€30,C31 Capacitor, Electrolytic, 33 uF, 36V 024-3335 2
C32,C33 Capacitor, Mica, 22 pF £5%, 500V 0422213 1
C34,C35 Capacitor, Monolythic Ceramic, 0.1 uF 120%, 50V 003-1054 2
C36 Capacitor, Electrolytic, 1 uF, 50V 024-1064 1
C37 Capacitor, Mica, 220 pF £5%, 500V 040-2223 1
C38,C39 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 2
C40 Capacitor, Polyester, 0.0022 uF £10%, 100V 0312033 1
C41 Capacitor, Mylar, 0.01 uF £10%, 100V 031-1043 1
C42 Capacitor, Silvered Mica, 100 pF £5%, 500V 040-1022 1
gig THRU Capacitor, Monolythic Ceramie, 0.1 uF £20%, 50V 003-1064 3
C46 Capacitor, Mica, 220 pF £5%, 500V 040-2223 1
C47,C48 Capacitor, Monolythic Ceramie, 0.1 uF £20%, 50V 003-1054 2
C49 Capacitor, Polyester, 0.0022 uF +10%, 100V 031-2033 i
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TABLE 6-11. MONOPHONIC/STEREOPHONIC RECORD CIRCUIT BOARD ASSEMBLY
910-0113/-001 (Sheet 2 of 6)

REF. DES. DESCRIPTION PART NO., QTY.
C50 Capacitor, Mylar, 0,01 uF £10%, 100V 0311043 1
C51 Capacitor, Silvered Mica, 100 pF 5%, 500V 040-1022 1
ggg THRU Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003-1054 4
Ch6 Capacitor, Mica, 470 pF +1%, 500V 0404721 1
C57 Capacitor, Mica, 47 pF 5%, 500V 040-4713 1
68 Capacitor, Mica, 470 pF 1%, 500V 0404721 1
8291 THRU Capacitor, Monolythic Ceramie, 0.1 uF £20%, 50V 003-1054 3
Ce62 Capacitor, Monolythic Ceramie, 0.0047 uF +5%, 100V 0034723 1
C63 Capacitor, Mica, 470 pF £1%, 500V 0404721 1
C64 Capacitor, Monolythic Ceramic, 0.0047 uF £5%, 100V 003-4723 1
Ca65 Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-1054 1
C66 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
C67 Capacitor, Monolythic Ceramic, 0.047 uF £5%, 50V 003-4733 1
Ceé8 Capacitor, Monolythic Ceramic, 0.0047 uF +5%, 100V 0034723 1
C69 Capacitar, Monolythic Ceramie, 0.047 uF £5%, 50V 0034733 1
C70 Capacitor, Electrolytic, 10 uF, 35V 023-1075 1
C71 Capacitor, Mylar Film, 0.022 uF £10%, 100V 031--2243 1
Cc72 Capacitor, Electrolytic, 10 uF, 35V 023-1075 1
ggg THRU Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-1054 3
C76 Capacitor, Electrolytic, 1 ul, 50V 024-1064 1
C77 THRU Capacitor, Monolythie Ceramie, 0.1 uF £20%, 50V 003-1054 6
C80,C82,C83

C84 Capacitor, Electrolytic, 4.7 uF, 35V, Low Leakage 0244753 1
cas Capacitor, Electrolytic, 1 uF, 50V 0241064 1
C86,C87,C89 Capacitor, Monclythic Ceramic, 0.1 uF £20%, 50V 003-1054 3
C90,C91 Capacitor, Electrolytic, 10 uF, 35V 023-1075 2
C92,C93 Capacitor, Monolythie Ceramic, 0.1 uF £20%, 50V 003-1054 2
Cog Capacitor, Electrolytic, 1 uF, 50V 024-1064 1
Cos Capacitor, Monolythic Ceramic, 0.047 uF £5%, 50V 0034733 1
C100,C101 Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003-1054 2
C102 Capacitor, Electrolytic, 10 uF, 35V 023-1075 1
Cl104 Capacitor, Monolythic Ceramie, 0.1 uF £20%, 50V 003-1054 1
C105 Capacitor, Electrolytic, 10 uF, 35V 023-1075 1
D1,D2 Diode, 1N4737, Zener, 7.5V £10%, 1W : _ 2004737 2
D3 THRU Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 1t
D10,D13,D14,

D17

gggg THRU  Receptacle, Single Pin 417-0071-001 9
Jd311 Connector, Header, 3-Pin 417-0003 1
P301 Receptacle, 50-Pin Dual In-line 417-0147 1
P311 Jumper, Programmable, 2-Pin 340-0004 1
Q1 THRU @4 Field Effect Transistor, J271, P-Channel JFET, TO-92 Case 2100271 4
Q5,Q6 Transistor, 2N3904, NPN, Silicon, TO-92 Case 2113904 2
Q7,Q8 Transistor, MPS-A14, Silicon, NPN, Darlington, TO-92 Case 2110014 2
R1,R2 Resistor, 10 k Ohm 1%, 1/4W 100-1051 2
Ré Resistor, 270 Ohm 5%, 1/4W 1002733 1
R8 Resistor, 1 Meg Ohm 5%, 1/4W 100-1073 1
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TABLE 6-11. MONOPHONIC/STEREOPHONIC RECORD CIRCUIT BOARD ASSEMBLY
910-0113/-001  (Sheet 3 of 6)

REF. DES, DESCRIPTION PART NO. QTY.
R10,R11 Resistor, 22 k Ohm 5%, 1/4W 1002253 2
Ri14 Potentiometer, 500 k Ohm £10%, 1/2W 178-5064 1
Ri5 Resistor, 22 k Ohm 15%, 1/4W 100-2253 1
Ri6 Potentiometer, 500 k Ohm £10%, 1/2W 178-5064 1
R20,R21 Resistor, 22 k Ohm 5%, 1/4W 100-2253 2
R24 R25 Resistor, 665 Ohm 1%, 1/4W 103-6653 2
R28,R29 Resistor, 470 Ohm 6%, 1/4W 1004733 2
R30,R31 Resistor, 100 k Ohm +5%, 1/4W 100-1063 2
R32 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R34 Resistor, 100 Ohm %5%, 1/4W 100-1033 1
R36 Resigtor, 10 Meg Ohm £56%, 1/4W 100-1083 1
R37 Resistor, 10 Ohm 5%, 1AW 100-1023 1
R38 Resistor, 33.2 k Ohm £1%, 1/4W 103-3325 1
R39 Resistor, 35.7 k Ohm £1%, 1/4W 103-3575 1
R40 Resistor, 11.3 k Ohm +1%, 1/4W 103-1135 1
R41 Resistor, 470 k Ohm 5%, 1/4W 1004763 1
R42 Resistor, 220 k Ohm £5%, 1/4W 100-2263 1
R43 Resistor, 10 k Ohm +5%, 1/4W 100-1053 1
R44 Resistor, 4.7 k Ohm 5%, 1/4W 1004743 1
Eig THRU Resistor, 1 k Ohm %1%, 1/4W 100-1041 3
R48 Potentiometer, 1 k Ohm £10%, 1/2W 178-1044 1
R50 Resistor, 100 Ohm 5%, 1/4W 100-1033 1
R52 Resistor, 11.3 k Ohm £1%, 1/4W 103-1135 1
R53 Resistor, 35.7 k Ohm £1%, 1/4W 103-3575 1
R54 Resistor, 33.2 k Ohm £1%, 1/4W 103-3325 1
R55,R56 Resistor, 470 k Ohm £5%, 1AW 1004763 2
R57 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R58 Resistor, 4.7 k Ohm 5%, 1/4W 1004743 1
Eg? THRU  Resistor, 1 k Ohm 1%, 1/4W 100-1041 3
R62 Resistor, 100 Ohm 5%, 1/4W 100-1033 1
R63 Potentiometer, 1 k Ohm £10%, 1/2W 178-1044 1
R64 Resistor, 10 Ohm +5%, 1/4W 100-1023 1
R65 Resistor, 43.2 k Ohm +1%, 1/4W 1034325 1
R66 Resistor, 301 k Ohm +1%, 1/4W 103-3061 1
Re7 Resistor, 100 k Ohm *5%, 1/4W 100-1063 1
R&8 Resistor, 53.6 k Ohm *1%, 1/4W 103-5365 1
R69 Resistor, 5.1 k Ohm +5%, 1/4W 100-5143 1
R70 Potentiometer, 20 k Ohm +10%, 1/2W 178-2054 1
R71 Resistor, 100 k Ohm +5%, 1/4W 100-1063 1
R72 Resistor, 34.8 k Ohm *1%, 1/4W 103-3485 1
R73 Resistor, 294 k Ohm +1%, 1/4W 1032946 1
R74 Resistor, 44.2 k Ohm £1%, 1/4W 1034425 1
R75 Resistor, 2 k Ohm 5%, 1/4W 100-2043 1
R76 Potentiometer, 10 k Ohm £10% 1/2W 178-1054 1
R77 Resistor, 100 k Ohm 5%, 1/4W 100-1063 1
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TABLE 6-11. MONOPHONIC/STEREOPHONIC RECORD CIRCUIT BOARD ASSEMBLY
910-0113/001 (Sheet 4 of 6)

REF. DES, DESCRIPTION PARTNO, @TY.
R78 Resistor, 24.9 k Ohm £1%, 1/4W 103-2495 1
R79 Resistor, 169 k Ohm 1%, 1/4W 103-1696 1
R80 Resistor, 32.4 k Ohm 1%, 1/4W 103--3245 1
R81 Resistor, 1.2 k Ohm 5%, 1/4W 100-1243 1
R82 Potentiometer, § k Ohm £20%, 3/4W : 178-5044 1
R83 Resistor, 200 Ohm £5%, 1/4W 1060-2033 1
R84 Potentiometer, 5 k Ohm £20%, 3/4W 178-5044 1
R&6 Resistor, 10 k Ohm 5%, 1/4W ' 100--1053 1
R87,R&8 Resistor, 10 Ohm 5%, 1/4W 1001023 2
R89 Resistor, 100 Ohm 5%, 1/4W 100-1033 1
R90,R91 Resistor, 100 k Ohm +5%, 1/4W 100-1063 2
R92 Resistor, 470 k Ohm +5%, 1/4W 1004763 1
R93 Resistor, 1 k Ohm 6%, 1/4W 100-1043 1
R94,RO5 Resistor, 100 k Ohm £65%, 1/4W 100-1063 2
RO6 Resistor, 470 k Ohm +5%, 1/4W 1004763 1
R97 Resistor, 1 k Ohm £5%, 1/4W 100-1043 1
RO8§ Resistor, 470 k Ohm +5%, 1/4W 100-4763 1
R99 Resistor, 220 k Ohm 15%, 1/4W 1002263 1
R100 Resistor, 10 k Ohm *5%, 1/4W 100-1053 1
R101 Resistor, 3.3 Meg Ohm 5%, 1/4W 100-3373 1
R102 Resistor, 22 k Ohm 5%, 1/4W 100-2253 1
R103,R104 Resistor, 100 k Ohm 5%, 1/4W 100-1063 2
R106 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R106 Potentiometer, 10 k Ohm £10% 1/2W 178-1054 1
R107 Resistor, 100 Ohm 5%, 1/4W 100-1033 1
R110 Potentiometer, 10 k Ohm +10% 1/2W 178-1054 1
R1il Resistor, 100 Ohm 6%, 1/4W 100-1033 1
%%%% THRU Resistor, 100 k Ohm 5%, 1/4W 100-1063 4
R120,R121 Resistor, 169 k Ohm *1%, 14W 1031696 2
R122 Resistor, 150 k Ohm £5%, 1/4W 100-1563 1
R123 Resistor, 300 k Ohm £5%, 1/4W 100-3063 1
R124 Resistor, 100 k Ohm 1:5%, 1/4W 100--1063 1
R125 Resistor, 1 Meg Ohm 5%, 1/4W 100-1073 1
R132 Resistor, 5.1 k Ohm 5%, 1/4W 100-5143 1
R133 Resistor, 51.1 k Ohm 5%, V4W 1005153 1
R136 Resistor Network, 8—10 k Ohm 1%, 1/4W, 16-Pin DIP 226-1055 1
R138 Resistor, 1.6 k Ohm 6%, 1/4W 1001543 1
R139 Resistor, 220 k Ohm +5%, /4W 100-2263 1
R140 Resistor, 470 k Ohm +5%, 1/4W 1004763 1
R141 Resistor, 1 k Ohm 5%, L/4W 100-1043 1
TP1 Terminal, Turret, Double Shoulder 417-1597 1
U1 Integrated Circuit, TLOT4CN, Quad JFET-Input Operational 221-0074 1
Amplifier, 14-Pin DIP
U3 Integrated Circuit, NE5532AP, Dual Low Noise Operational 221-5632-001 1
Amplifier, 8-Pin DIP
Us Integrated Circuit, MC14053B, Analog Multiplexers/Demulti— 2204053 1

plexers, CMOS MSI, 16-Pin DIP
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TABLE 6-11. MONOPHONIC/STEREOPHONIC RECORD CIRCUIT BOARD ASSEMBLY

910-0113/-001 (Sheet 5 of 6)

REF. DES. DESCRIPTION PART NO. QTY.

Us Integrated Circuit, MC14060B, 14—Bit Binary Counter and 2204060 1
Oscillator, CMOS MSI, 16-Pin DIP

uq Integrated Cireunit, MC14070BCP, Quad Exclusive OR Gate, 2284071 1
CMOS, 14-Pin DIP

Us Integrated Circuit, MC14018BCP, Dual D-Type Flip-Flop, CMOS, 22840183 1
14-Pin DIP

Us,U10 Integrated Circuit, NE5532AP, Dual Low Noise Operational 221-5632-001 2
Amplifier, 8—Pin DIP

Uii Integriaji;edD(I)iI};cuit, MC14040B, CMOS MSI, 12-Bit Binary Counter, 220-4040 1
16—Pin

12 Integrated Circuit, CD4071B, OR Gate, CMOS, 14-Pin DIP 225-0005 1

13 Integrated Circuit, TLO72CP, Dual JFET-Input Operational 2210072 1
Amplifier, 8-Pin DIP

U14 Integrated Circuit, NE5532AP, Dual Low Noize Operational 221-5532-001 1
Amplifier, 8-Pin DIP

Uis Integrated Cireuit, MC14018BP, Presettable Divide—By—N Counter, 220-4018 1
CMOS, 16~Pin DIP

U1e Integrated Circuit, CD4071B, OR Gate, CMOS, 14-Pin DIP 225-0005 1

U17,U18 Integrated Circuit, MC14093B, Quad 2-Input NAND Schmitt 2204093 2
Trigger, CMOS, 14—Pin DIP

U19 Integrated Circuit, CD4071B, OR Gate, CMOS, 14—Pin DIP 2250005 1

U21 Integrated Circuit, TLO72CP, Dual JFET-Input Operational 221-0072 1
Amplifier, 8-Pin DIP

U23 Integrated Circuit, TLO72CP, Dual JFET-Input Operational 221-0072 1
Amplifier, 8--Pin DIP

X1 Crystal, 6.144 MHz £0.01% from 0°C to +70°C, 30 pF Load 390-0020 1
Capacitance, HC-18 Case

XUl Socket, 14-Pin DIP 417-1404 1

XuU3 Socket, 8—Pin DIP 4170804 1

XU5,XUs Socket, 16-Pin DIP 417-1604 2

XU7,XU8 Socket, 14-Pin DIP 417-1404 2

XU9,XU10 Socket, 8-Pin DIP 417-0804 2

XU11 Socket, 16-Pin DIP 417-1604 1

XU12 Socket, 14-Pin DIP 417-1404 1

XU13,XU14  Socket, 8-Pin DIP 417-0804 2

XUl5 Socket, 16-Pin DIP 417-1604 1

XU16 THRU Sacket, 14-Pin DIP 417-1404 4

XU19

XU21.XU23  Socket, 8-Pin DIP 417-0804 2

e Blank Record Circuit Board 510-0113 1

ADDITIONAL PARTS FOR STEREQOPHONIC RECORD CIRCUIT BOARD
9100113

C3,C4 Capacitor, Electrolytic, 10 uF, 35V 023-1075 2

C7,C8 Capacitor, Mica, 390 pF £5%, 100V 042-3922 2

C11,C12 Capacitor, Monclythic Ceramie, 0.1 uF £20%, 50V 003~1054 2

Cl4 Capacitor, Ceramic Dise, 10 pF £10%, 1kV, Non—Polarized 001-1014 1

C17 Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003-1054 1

C18 Capacitor, Mica, 120 pF 35%, 500V 042-1222 1

C20 Capacitor, Ceramic Disc, 10 pF £10%, 1kV, Non—Polarized 001-1014 1

23,024 Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003-1054 2

c27 Capacitor, Mylar Film, 0,022 uF +10%, 100V 031-2243 1
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TABLE 6-11. MONOPHONIC/STEREOPHONIC RECORD CIRCUIT BOARD ASSEMBLY
910-0113/-001 (Sheet 6 of 6)

REF, DES. DESCRIPTION PART NO. QTY.
C29 Capacitor, Electrolytie, 10 uF, 35V . 023-1075 1
94,095 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 2
Cc97 Capacitor, Electrolytie, 1 uF, 50V 024-1064 1
Cog Capacitor, Monolythic Ceramic, 0.047 ulF +5%, 50V 003-4733 1
C103,C106 Capacitor, Electrolytic, 10 uF, 35V 0231075 2
D11,D12 Dicde, IN4737, Zener, 7.5V £10%, 1W 2004737 2
D15,D16 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 2
R3,R4 Resistor, 10 k¥ Ohm +1%, 1/4W 100--1051 2
R5 Resistor, 150 k Ohm *5%, 1/4W 100-1543 1
R7 Resistor, 270 Ohm +5%, 1/4W 100-2733 1
R9 Resistor, 1 Meg Ohm 156%, 1/4W 100-1073 1
R12,R13 Resistor, 22 k Ohm 5%, 1/4W 100-2253 2
R17 Potentiometer, 500 k Ohm +10%, 1/2W 1785064 1
R18 Resistor, 22 k Ohm 5%, 1/4W 100-2253 1
R1g9 Potentiometer, 500 k Ohm +10%, 1/2W 178-5064 1
R22,R23 Resisgtor, 22 k Ohm +5%, 1/4W 100-2253 2
R26,R27 Resistor, 665 Ohm +1%, 1/4W _ 103-6653 2
R33 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R35 Resistor, 100 Ohm +5%, 1/4W 160-1033 1
R49 Potentiometer, 1 k Ohm +10%, 1/2W 178-1044 1
R51 Resistor, 100 Ohm +5%, 1/4W o 100-1033 1
R108 Potentiometer, 10 k Ohm +10% 1/2W 1781054 1
R109 Resistor, 100 Ohm +5%, 1/4W 100-1033 1
R112 Potentiometer, 10 k Ohm +10% 1/2W 178-1054 1
R113 Resgistor, 100 Ohm 5%, 1/4W 100-1033 1
R118,R119 Resistor, 470 Ohm 5%, V/4W 1004733 2
R126,R127 Resistor, 169 k Ohm 1%, 1/4W " 103-1698 2
R128 Resistor, 150 k Ohm 5%, 1/4W 100-1563 1
R129 Resistor, 300 k Ohm +5%, 1/4W : 100-3063 1
R130 Resistor, 100 k Ohm +5%, 1/4W 100-1063 1
R131 Resistor, 1 Meg Ohm 5%, 1/4W 100-1073 1
R134 Resistor, 5.1 k Ohm +5%, 1/4W 100-5143 1
R135 Resistor, 51.1 k Ohm 5%, 1/4W 1005153 1
R137 Resistor Network, 8-10 k Ohm 1%, 1/4W, 16-Pin DIP 226-1055 1
R142 Resister, 1 k Ohm +6%, 1/4W 100-1043 1
U2 Integrated Circnit, TLO74CN, Quad JFET-Input Operational 221-0074 1
Amplifier, 14-Pin DIP
U4 Integrated Circuit, NE5532AP, Dual Low Noise Operational 221-5532-001 1
Amplifier, 8-Pin DIP _ _
Uz20 Integrated Circuit, MC14053B, Analog Multiplexers/Demulti— 220-4053 1
plexers, CMOS MSI, 16-Pin DIP
U2z Integrated Circuit, TLO72CP, Dual JFET-Input Operational 2210072 1
Amplifier, 8-Pin DIP
Xu2 Sacket, 14-Pin DIP 417-1404 1
XU4 Socket, 8-Pin DIP 417-0804 1
Xuzo Socket, 16-Pin DIP 417-1604 1
Xu2z2 Socket, 8-Pin DIP 417-0804 1
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TABLE 6-12. SOLENOID ASSEMBLY - 950-0303-001

REF, DES. DESCRIPTION PART NO. QTY.

L1 Solenoid, 32V de, 1.75 Diameter, 280-0003 1
Resistance: 37.5 Ohms +10% at 25°C

—e Pins, Crimp Type 417-8766 2

TABLE 6-13. DT-90A MOTOR ASSEMBLY - 950-0037

REF. DES.

DESCRIPTION

PART NO. QTY.

M1

Motor, DC Servo

Operating Suppl{:I +24V +1.2V de, +5V 0.2V de
Z

Tachometer: 80 Hz per 1 RPS
Operating Torque: 10 oz./in. Maximum
Operating Current; 1.1A Maximum
Operating Speed: Programmable
odel: 58 FPAKS003
Bearing, Ball, 609ZZ (Upper Bearing)
Outside Diameter: 0.9348 Inches (2.37 cm)
Inside Diameter:  0.355 Inches (0.902 em)
Height: 0.275 Inches (0.698 e¢m)
Bearing, Ball, 699ZZ (Lower Bearing)
Outzide Diameter: 0.7873 Inches (1.99 em)
Inside Diameter:  0.355 Inches (0.902 em)
Height: 0.2346 Inches (0.596 em)
Connector Housing, 12-Pin

Pins, Crimp Type

380-0009

442-0609

4421023

417-1202
4173766

TABLE 6-14. MOTOR CONTROL CIRCUIT BOARD ASSEMBLY

910-9005 (Sheet1 of4)

1

REF. DES. DESCRIPTION PART NO. QTY.
C1 Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-1054 1
c2 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
C3,C4 Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-1054 2
C5,C6 Capacitor, Silvered Mica, 100 pF 5%, 500V 040-1022 2
C7,C8 Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003-1054 2
C9 Capacitor, Mylar Film, 0.22 uF £10%, 100V 0302253 1
C10 Capacitor, Mylar Film, 0.01 uF +10%, 100V 031-1043 1
C11 Capacitor, Electrolytic, 1 uF, 50V 0241064 1
€12,C13,C14 Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003-1054 3
C15 Capacitor, Mylar Film, 0.01 uF £10%, 100V 031-1043 1
(Cjig THRU Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-1064 4
€20 Capacitor, Mylar Film, 0.01 uF +10%, 100V 031-1043 1
Cc21 Capacitor, Electrolytic, 10 uF, 35V 023--1076 1
C22 Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-1054 1
C23,024,C25 Capacitor, Electrolytic, 10 uF, 35V 023-1076 3
C26 Capacitor, Electrolytic, 3.3 uF, 50V 020-3363 1
C27 Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003-1054 1
C28 Capacitor, Electrolytic, 2.2 uF, 25V 013-2064 1
C29 Capacitor, Electrolytic, 33 uF, 35V 024-3374 1
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TABLE 6-14. MOTOR CONTROL CIRCUIT BOARD ASSEMELY
910-9005 (Sheet 2 of 4)

REF. DES. DESCRIPTION PARTNO. QTYVY.
C30,C31 Capacitor, Mica, 22 pF +5%, 500V 040-2213 2
83% THRU Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V - 003-1054 8
€38 Capacitor, Electrolytic, 10 uF, 35V 023--1076 1
€39,C40 Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V T 003-1054 2
C41 Capacitor, Electrolytic, 100 uF, 50V 020-1083 1
C42 Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-1054 - 1
C43 Capacitor, Ceramic, 0.001 uF £10%, 200V 030-1033 1
D1 THRU D4 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 4
D5 Diode, 1N34, Germanium, 8.5 mA, 10V 202-0034 1
D6 THRU D8, Diode, IN4148, Silicon, 75V @ 0.3 Amperes 203-4148 7
D11 THRU
D14
J601 Connector, Header, 20--Pin In-Line 4170200 0.6
J602 Connector, Header, 8-Pin Dual In-line : 417-1603 1
Q1 Transistor, TiP120, NPN Darlington—Connected Silicon Power, 2100120 1
65W @ 25°C Case
Q2,Q3,04 Transistor, TIP324, Silicon, PNP, TO-220 AB Case - 2180032 3
Q5,Q6,Q7 Transistor, MPS-A14, Silicon, NPN Darlingten, TO-92 Case 2110014 3
Q8 Transistor, 2N3806, Silicon, PNP, TO-92 Case : 210-3906 1
R1 Resistor, 2.7 k Ohm 5%, 1/4W 100-2743 1
R2 Resistor, 100 OChm 5%, 1/4W 100-1033 1
R3 Resistor, 100 k Ohm 5%, 1/4W 100-1063 1
R5,R6 Resistor, 10 k Ohm +5%, 1/4W 100-1053 2
R7,R8,R9 Resistor, 22.1 k Ohm +1%, 1/4W 103-2211 3
R10 Resistor, 470 k¥ Ohm +5%, 1/4W 1004763 1
R11 Resistor, 330 k Ohm 5%, 1/4W 100-3363 1
R12 Resistor, 30 k Ohm +5%, 1/4W : 100-3053 1
R13 Resistor, 330 k Ohm £5%, 1/4W 100-3363 1
R14 Resistor, 33 k Ohm +5%, V4W 1003353 1
R15 Resistor, 1 k Ohm +5%, 1/4W ' " 100-1043 1
R16 Potentiometer, 500 Ohm, 1/2W © 178-5030 1
R17 Resistor, 1 Ohm +1%, I1W 120-1013 1
R18 Resistor, 10 k Ohm £5%, 1/4W - : 1001053 1
R19,R20 Resistor, 100 k Ohm 5%, 1/4W 100-1063 2
R21 Resistor, 1 Meg Ohm +5%, 1/4W _ . 100-1073 1
R22 Resistor, 10 Meg Ohm 5%, 1/4W 100--1083 1
R23 Resistor, 51 k Ohm £5%, 1/4W 100-5153 1
R24 Resistor, 220 k Ohm 5%, 1/4W : 100-2263 1
R25,R26 Resistor, 100 k Ohm +5%, 1/4W 100-1063 2
R27 Resistor, 1 Meg Ohm 5%, 1/4W : : 100-1073 1
R28 Resistor, 1 k Ohm 5%, 1/4W 100-1043 1
R29,R30 Resistor, 100 k Ohm 5%, 1/4W 100--1063 2
R31 Resistor, 10 k Ohm 5%, 1/4W : 100-1053 1
R32,R33,R34 Resistor, 5.1 k Ohm 5%, 1/4W 1005143 3
R35 Resistor, 470 Ohm +5%, 1/2W 1104733 1
R36 Resistor, 47 Ohm +5%, 1/2W 1104723 1
R37,R38 Resistor, 470 Ohm +5%, 1/2W 110-4733 2
R39 Resistor, 1 Meg Ohm £5%, 1/4W _ , 100-1073 1
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TABLE 6-14. MOTOR CONTROL CIRCUIT BOARD ASSEMBLY

910-9005 (Sheet 3 of4)

REF, DES., DESCRIPTION PARTNO. QTY.

R40 Resistor, 1 k Ohm 6%, 1/14W 100-1043 1

R41 Resistor, 100 k Ohm 5%, 1/4W 100-1063 1

R42 Resistor, 24 k Ohm 5%, 1/4W 100-2453 1

R43 Resistor, 10 Meg Ohm 5%, 1/4W 100-1083 1

R44 Resistor, 10 k Ohm £5%, 1/4W 100-1053 1

R45 Resistor, 100 k Ohm 5%, 1/4W 100-1063 1

R46 Resistor, 1 Meg Ohm 5%, 1/4W 100-1073 1

R47 Resistor, 100 k Ohm +5%, 1/4W 100-1063 1

R48 Resistor, 510 k Ohm +5%, 1/4W 100-5163 1

R50 Resistor, 10 Meg Ohm 5%, 1/4W 1001083 1

R51,R52 Resistor, 10 k Ohm 5%, 1/4W 100-1053 2

R54 Resistor, 10 Meg Ohm 5%, 1/4W 100--1083 1

R56 Resistor, 68 k Ohm +5%, 1/4W 1006853 1

R&57 Resistor, 100 k Ohm +5%, 1/4W 100-1063 1

R58 Resistor, 1 Meg Ohm +5%, 1/4W 100-1073 1

R59,R60,R61 Resistor, 100 k Ohm 5%, /4W 100-1063 3

R62 Resistor, 300 Ohm +5%, 2W, W/W 130-3004 1

R63 Resistor, 316 Ohm +1%, 1/4W 108-3163 1

R64 Resistor, 100 Ohm +1%, 1/4W 100-1031 1

Ré5 Resistor, 100 k Ohm £5%, 1/4W 1001063 1

RE6,RE67 Resistor, 10 k Ohm 5%, 1/4W 100-1053 2

R68,R69,R70 Resistor, 100 k Ohm +5%, V/4W 100-1063 3

R71 Resistor, 9.1 k Ohm 5%, 1/4W 1009143 1

U1 Integrated Circuit, LM317T, Adjustable Positive Voltage 227-0317 1
Regulator, 1.2V to 37V, 1.5 Ampere, TO-220 Case

U2 Inigzggﬁe]cél%ircuit, LM358N, Dual Operational Amplifier, 221-0358 1

[OE] Integrated Circuit, MC14528BCP, Dual Monostable Multi— 2244528 1
vibrator, CMOS, 16-Pin DIP

U4 Integrated Circuit, MC14011BCP, Quad 2-Input NAND Gate, 2284011 1
CMOS, 14-Pin DIP

U5 Integrated Circuit, MC54/74HC195, 4-Bit Universal Shift 220-0195 1
Register, CMOS, 16-Pin DIP

Us Intsegln;aiategl(]?)ircuit, LM358N, Dual Operational Amplifier, 221-0358 1

—Pin

U7 Integrated Circuit, LM339AN, Quad Comparator, 14-Pin DIP 221-0339 1

Us Integrated Cirenit, MC14040BCP, 12-Bit Binary Counter, 220-4040 1
CMOS, 16-Pin DIP

U9 Integrated Circuit, MC14013BCP, Dual D-Type Flip—Flop, 2284013 1
CMOS, 14-Pin DIP

Uio Integrated Circuit, MC14053B, Analog Multiplexers/Demulti— 2204053 1
plexers, CMOS, 16-Pin DIP

U1l Integrated Circuit, MC14060B, 14-Bit Binary Counter and 2204060 1
Oscillator, CMOS, 16-Pin DIP

U12 Integrated Circuit, CD4027BE, Dual J-K Master-Slave Flip— 2250003 1
Flop, CMOS, 16-Pin DIP

U13 Integrated Cireuit, MC14052B, Dual 4-Channel Analog Multi— 2204052 1
plexers/Demultiplexers, CMOS, 2P4T, 16—Pin DIP

Ul4 Integrated Circuit, MC14040BCP, 12-Bit Binary Counter, 220-4040 1
CMOS, 16-Pin DIP

Uls Integrated Circuit, ULN2004, 7 NPN Darlington Driver Pack, 226-2004 1
16-Pin DIP

E’BHDADG&\ST
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TABLE 6-14. MOTOR CONTROL CIRCUIT BOARD ASSEMBLY
210-9006 (Sheet 4 of 4)

REF. DES. DESCRIPTION PARTNG. QTY.
X2 Socket, 8--Pin DIP 417-0804 1
XUs3s Socket, 16-Pin DIP 417-1604 1
X4 Socket, 14-Pin DIP 417-1404 1
XU5 Socket, 16-Pin DIP 417-1604 1
XUs Socket, 8—-Pin DIP 417-0804 1
Xu7 Socket, 14—Pin DIP 417-1404 1
XUs Socket, 16—Pin DIP 417-1604 1
XU9 Socket, 14-Pin DIP 417-1404 1
XU10 THRU Socket, 16-Pin DIP 417-1604 6
XU15

Y1 Cryatal, 460.80 kHz +0.01% from 6°C to 50°C, R/DT Cut, 3900019 1

NE33D Case
. Blank Circuit Board 510-9005 1

L]
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SECTION VII
DRAWINGS

7-1. INTRODUCTION.

7-2. This section provides assembly drawings, wiring diagrams, and schematic diagrams as
listed below for the Broadcast Electronics DT-90A cartridge machine.

FIGURE TITLE NUMBER
71 DT-90A OVERALL SCHEMATIC DIAGRAM SD960-9100--001
7-2 DT-90A ASSEMBLY DIAGRAM 597-9100-71
7-3 MOTHERBOARD SCHEMATIC DIAGRAM SD910-0115
7—4 MOTHERBOARD ASSEMBLY DIAGRAM AD910-0115
7-5 PLAYBACK LOGIC CIRCUIT BOARD SCHEMATIC SD910-0112/
DIAGRAM -001

7-6 PLAYBACK LOGIC CIRCUIT BOARD ASSEMBLY AD910-0112/
DIAGRAM -001

77 RECORD LOGIC CIRCUIT BOARD SCHEMATIC SD910-0113/
DIAGRAM -001

7-8 RECORD LOGIC CIRCUIT BOARD ASSEMBLY AD910-0113/
DIAGRAM -001

7-9 FRONT-PANEL CIRCUIT BOARD SCHEMATIC SD910-0111
DIAGRAM

7-10 FRONT-PANEL CIRCUIT BOARD ASSEMBLY AC910-0111
DIAGRAM

7-11 DT-90A RACK ASSEMBLY DIAGRAM 597-8100~-160

7-12 MOTOR ASSEMBLY DIAGRAM 597-9100-26

7-13 MOTOR CONTROL CIRCUIT BOARD SCHEMATIC SD910-9005
DIAGRAM

7-14 MOTOR CONTROL CIRCUIT BOARD ASSEMBLY AC910-9005

DIAGRAM

7-1/7-2
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SECTION VIl
APPENDIX

INTRODUCTION.

This appendix provides technical data associated with the maintenance of the Broadcast Elec-
tronics DT-90A cartridge machings. The information confained in this appendix is presented in the
following order,

A, The NAB Tape Cartridge and Assoicated Maintenance,

: ]
8_1/8_2 E B8ROADCAST
ELECTRONICS INC
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The NAB Tape Cartridge and Associated Maintenance
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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 Tubricated
tape, wound on a rotatible hub in such a fashion as to allow continuous
motion". Cartridges from various manufacturers differ slightly in de-
sign, but all cartridges used in NAB standardized systems fit the pre-
ceding definition,

THE TAPE

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

- 0.35 MIL OXIDE COATING
.1 MIL POLYESTER BASE
«<@—_— 0,15 MIL GRAPHITE COATING

CARTRIDGE TAPE

COPYRIGHT ® 1987 BROARCAST ELECTRONICS, INC.

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

TAPE TRAVEL o

~

TAPE SPIRAL

COPYRIGHT ® 1987 BROADGAST ELEGTRONICS, INC.



THE SHELL

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

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

~ D

— CUTOUT TO CLEAR
PRESSURE ROLLER

CAPSTAN OPENING

/,,w/”/’/ REPRODUCE HEAD OPENING
—— RECORD HEAD
2 P ORD HEAD OPENING
[ [ ] ( J [ ] ] COPYRIGHT © 1887 BROADCAST ELECTRONICS, INC.

(FRONT VIEW)

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



1.375 MIN, —8=
375 MAX. —
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@——— "W" (SEE CHART)—— &

.25 R.MAX,
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v

.973

MAX T T

H T tj‘ 140

468 MAX,

100 MAX [
R

r N4
ATl dimensions are in inches and
- up are referenced from the side and
(see cHarT,  front of the cartridge and the

deck surface of the cartridge tape
player.

\\\—-.188 R.MIN.

Abﬁ

AN
.25 R.MAX.
v

h

"H" (SEE CHART)

C‘,.

)

.8751,005 e

1.5%.010 —»~
— e
v

—

L

\\#\ o {- DECK

-0.770 MIN.  SURFACE
-
2.375%.010 i
2.625%.010 i —
3.500%.010 <
CARTRIDGE WIDTH LENGTH HEIGHT
NAB TYPE +0,015625 MAX IMUM MAX IMUM
AL,AA 4" 5.25" | 0.9375" FOR A
0.895" FOR AA
B,BB 6" 7" 0.9375" FOR B
0.895" FOR BB
c,CC 7.625" 8.5" 0.9375" FOR C
0.895" FOR CC
FIGURE 1. NAB CARTRIDGE DIMENSION STANDARDS
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MONGPHONIC STANDARD

GUIDE EDGE - - 1.125 ——»|  —— PROGRAM CHANNEL
/" —CUE CHANNEL
TAPE i? 3 | = B ___<
D DECK
v v RECORD HEAD | REPRODUCE HEAD 5fj%“ SURFACE
\A Sl Ll L ; /,r i : VW Ye
0.560 —  L— 0.312 |
g t.002 — 0.082
--002 +.002
TAPE TRAVEL
STEREOPHONIC STANDARD - LEFT CHANNEL
© ——RIGHT CHANNEL
,// " _— CUE CHANNEL
TAPE _* -
TAPE A == DECK
0.2l e Y 4 — - == — — — ' SuRFACE
-.002 % REPRODUCE HEAD =
7 77 "7 777
0.562 —  L— 0,312 |
£.002 1,002 —0.043
+.000

TAPE TRAVEL =~ —-004

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

The tape hub contains all cartridge tape. The hub is designed to ro-
tate around a center post. To allow free rotation, a teflon washer
is installed between the hub and the shell. To maintain proper tape
placement on the hub, the cartridge design will include: 1) a sep-

arate hub cover, 2} a close-tolerance molded cover, or 3) a hold-down
wire.

.

CORNER POST—/

HOLD DOWN WIRE ——]

HUB

TEFLON WASHER ——
BETWEEN HUB
AND SHELL k

COPYRIGHT & 1987 BROADCAST ELECTRONICS, ING.

CLUTCH SPRING OR HUB BRAKE

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

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

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

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

COPYRIGHT © 1987 BROADCAST ELEGTRONICS, INC.



PRESSURE PADS

The pressure pads maintain tape-to-head contact. A foam plastic is the
most commonly used material for the pressure pads. The compression of
the foam provides pressure to wrap the tape siightly around the heads.

The pads may be in a single block configuration mounted behind the two
openings for the record and reproduce heads and secured to the cart-
ridge shell. Alternately, the pads may be separated and fastened to a
metal or plastic arm. A third type mounts the pads on a spring-loaded
plastic block.

CORNER POST
FELT PADS

1 .-

L__F’

COPYRIGHT © 1487 BROADCAST ELECTRONICS, INC.

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 maintain tape travel in the same path. This is gen-
erally 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 component molded into a
recessed area in the shell,

CARTRIDGE MAINTENANCE TIPS

The cartridge is the second half of the tape cartridge system. The
cartridge requires regular maintenance for proper operation. The
service department of Broadcast Electronics has developed over the
years a rule of thumb for troubleshooting: Check the cartridge before
adjusting the machine.




TAPE

For maximum performance, the tape must be in good condition. The tape
in cartridges wears rapidly, particularly in short length cartridges

(70 seconds or less) and cartridges that are used frequently. 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
areas where the iron oxide particles have worn from the base of the tape.
Missing oxide areas may not be visible, but will cause a loss of audio
signail.

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 oniy a graphite lubricated tape.
Silicone Tubricated tapes will not provide adequate service in rugged
NAB cartridge operation.

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 not reproduce. 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 splice. '

Proper tape tension 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
1ight, the tape will not be pulled back into the hub.

The NAB specifies that tape tension at the capstan should not exceed

3 ounces. Cartridges greater than 70 seconds in length usually have
less than 3 ounces, while cartridges less than 70 seconds usually have
greater than 3 ounces. When in operation, a properly wound cartridge
moves tape freely with no reluctance to wind onto the hub. To increase
the tension in a cartridge, open up the splice and gently pull the tape
as it wraps onto the hub. To decrease the tension, open up the splice
and gently remove several loops from the center of the hub. Remove the
excess and resplice the tape.

THE SHELL

A deformed shell can adversely affect frequency response by distorting
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. Also, an misaligned top can spread the sides of the
cartridge enough to cause this same problem. Check suspect cartridges
on a fiat surface.



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

. | —
é | I J N
T e B SN —

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

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

|

L—CLUTCH SPRING

{ )
J / _POSITIONING
<7

-

Lo |
/‘

0.125
MAX.
N
FRONT VIEW
0.1875
MAX. COPYRIGHT © 1987 BROADCAST FLECTRONICS, INC.



PRESSURE PADS

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

PADS TOO HIGH 7 PROPER ALIGNMENT

4 ~ P
- — T oo = I 00: N Y W | e
— - — - ]
[— — e SO 'E..:-:—'c-‘[
e R

PADS TOO LOW PADS SKEWED
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THE TAPE PATH

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

LOOSE CORNER POST PROPER CORNER POST
.GREATER THAN

TAPE WIDTH
* %g TAPE WIDTH é {

______ T ¥ __ =
_ii; _____ L %‘ ‘ — %
TAPE RESTRICTED TO
THE EDGE OF TAPE CAN THIS PATH |

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

CARTRIDGE STORAGE

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

CARTRIDGE RECORDING PROCEDURE

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

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

CARTRIDGES FOR STEREQOPHONIC SYSTEMS

MAINTENANCE

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

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

Cartridges used in a stereophonic system should initialiy be selected
for phase repeatability using the phasing test outlined below. This
test should be repeated on a regular basis throughout the 1ife of the
cartridge. A cartridge which fails this test should be discarded.

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

-10-



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 re-
corder. While recording, observe the phase of the reproduce signals.
Remove and re-insert the cartridge several times. Cartridges which
exhibit poor phase repeatability of stability should be discarded,

Do not test only at higher frequencies, also check selected frequencies

across the audio band.

/

\

Oﬂ

BO°

353
O O

VERTICLE HORIZONTAL
INPUT INPUT

L P

=k

STEREOFPHONIC PHASE RESFONSE

[oe

LISSALOUS FPATTERNS

RIGHT CHANNEL

LEFT CHANNEL
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