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WARNING

For the customers in the USA

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

Important—To insure that the complete system (includ-
ing this peripheral) is capable of complying with the
FCC requirements, it is recommended that the user
make sure that the individual equipment of the com-
plete system has a label with one of the following
statements.

“This equipment has been tested with a Class A Com-
puting Device and has been found to comply with Part
15 of FCC rules.”

“This equipment complies with the requirements in Part
15 of FCC rules for a Class A Computing Device.”
—O0r equivalent.

The shielded interface cable recommended in this manual
must be used with this equipment in order to comply with
the limits for a computing device pursuant to Subpart J of
Part 15 of FCC Rules.

For the customers in Canada

This apparatus complies with the Class A limits for radio
noise emissions set out in Radio Interference Regulations.

Pour ies utilisateurs au Canada

Cet appareil est conforme aux normes Classe A pour bruits
radioélectriques, spécifiés dans le Réglement sur le
brouillage radioglectrique.

SAFETY CHECK-OUT

After correcting the original service problem, perform
the following safety checks before releasing the set to
the customer:

Check the metal trim, “metallized” knobs, Screws,
and all other exposed metal parts for AC leakage.
Check leakage as described below.

LEAKAGE TEST

The AC leakage from any exposed metal part to earth
ground and from all exposed metal parts to any ex-
posed metal part having a return to chassis, must not
exceed 3.5mA. Leakage current can be measured
by any one of three methods.

I. A commercial leakage tester, such as the
Simpson 229 or RCA WT-540A. Follow the
manufacturers’ instructions to use these instru-
ments.

2. A battery-operated AC milliammeter. The Data
Precision 245 digital multimeter is suitable for
this job.

3. Measuring the voltage drop across a resistor by
means of a VOM or battery-operated AC volt-
meter. The “limit” indication is 5.25V, so
analog meters must have an accurate low-
voltage scale. The Simpson 250 and Sanwa
SH-63Trd are examples of a passive VOM that
is suitable. Nearly all battery operated digital
multimeters that have a 20V AC range are
suitable. (See Fig. A)

To Exposed Metal
Parts on Set

-

AC
/ voltmeter

(5.25 v)
I

== Earth Ground

0.15uF -[ 1.5k

Fig. A.  Using an AC voltmeter to check AC leakage.
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SECTION 1
INTRODUCTION

1.1 OVERVIEW

The APR-5000 Series represents a line of full feature
Professional Audio Recorder/Reproducers for broad-
casting, recording studio, video and film production
environments.

The APR-5000 represents a new level of functional in-
telligence and overall flexibility. This machine incor-
porates the latest digital technology for controlling the
analog professional recorder. It is available in desktop,
console for ease of installation. (See Section 1.3 for a list
of options and model numbers.}

The transport is built around a high strength, low mass
aluminum casting, 16-bit microprocessor controlling an ail
DC transport. Parallel remote control port is available for
flexible system integration. Serial remote control port will
be available in future. Synchronization features are
provided for EBU, SMPTE DROP FRAME, and SMPTE
NON-DROP FRAME time code formats.

The APR-5003V Recorder/Reproducer is an extended
version of the standard APR-5003, and includes new
features which are designed for use in Video Post Pro-
duction, Film Audio Production and Radio Sta-
tion/Radio Network operations, as well as Recording
Studio work.

The fundamental operational and performance
characteristics of the APR-5003V remain the same as
those for all other APR-5000 series machines, and are
fully described in the APR-5000 Series Operation and
Maintenance manual. This Supplement provides in-
formation relevant to the APR-5003V.

The audio electronics incorporate new electronic
techniques for unsurpassed performance from any
other analog recorder. The microprocessor controlled
alignment storage feature has the capability of stor-
ing alignment presets into memory. This allows the
user to change the calibration of the machine at the
push of a button. Each headstack has its own iden-
tification code. This makes it possible to store different
preset alignments for different applications. The user
has maximum flexibility when changing between
alternative tape types, different reference fluxivities,
overbias settings, and record/reproduce equalization
standards.

11

1.2 STANDARD MODELS

The standard APR-5000 Series consists of two models:

s APR-5002
Standard 2-track model. This is available in Y-inch
(NAB or DIN track) or *%-inch configuration. The
4-inch model is available in high speed (7.5 1ps to
30 ips).

e APR-5003V
Time Code (Center Track) version. The meter hous-
ing on the APR-5003V contains two audio channels,
the time code channel, and a monitor speaker. It uses
%-inch tape and is available only in the high speed
model.

APR-5002, and APR-5003V are equipped with a Moni-
tor Speaker Unit as standard equipment.

1.3 OPTIONS

The following is a description of optional accessories
for the APR-5000 Series Digitally Controlled Analog
Tape Recorder:

Stand SU-14 — A variable profile stand which con-
verts the machine from desk top version to stand
alone version.

Remote Control RM-5010 — This remote control
unit allows the user to control the machine
transport functions and enable channels for recor-
ding from a remote location.

Scissor Option APR-5010 — In editing operations,
this option becomes very useful inasmuch as it ex-
pedites production. This option must be installed
at the factory, and is available only on those
machines with 1/4-inch headstacks.
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APR-5002, Analog Tape Recorder (Standard 2-Track)
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APR-5003V, Analog Tape Recorder (Time Code Center Track)
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1.4 ADVANTAGES OF COMPUTERIZED
OPERATION

The transport of the APR-5000 is computer controll-
ed. It has the ability to constantly monitor the
transport’s variables such as the reel motor velocities,

the capstan motor speed, as well as the other sensors
used to provide information from the transport. The
computer constantly corrects for any variations in
operation offering the most precise speed stability and
superior tape handling capabilities.

APR-5002 Table Top Version

1.5 FEATURES
1.5.1 Transport

e Computerized system control with the capability
of interfacing with other intelligent (serial com-
munications in future) or unintelligent (parailel com-
mands/status) synchronizers or other studio
automation equipment.

1-5

Built-in precision tape counter. Resolution down to
1/30th of a second (one frame of SMPTE code).

The Serial Control Port (in future) is upwardly com-
patible with the developing SMPTE/EBU Network
standard for remote control with synchronizer or other
studio automation system. All transport and audio
functions can be controlled through the network
interface.
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MVC (Manual Velocity Control) knob for user con-
trol of tape spooling and vari-speed. This knob con-
trols the wind speed and direction in the Search
mode of operation. In wind modes, the MVC knob
actuates the spool wind mode. In vari-speed play
mode, the MVC knob controls the deviation from
standard speed. The display indicates to the user
the amount of deviation from standard speed as a
percentage.

Reel size and reel type changeable from one for-
mat to another with no servo adjustment. The deck
is capable of using NAB A reels (3 in., 5 in., or 7
in.), NAB B reels (10 1/2 inch), or DIN 1000m
(I1'%-inch). It will accept reels up to 12%-inches in
diameter maximum.

Universal power supply which can be switched to
operate over a wide range of voltages, 50Hz or 60Hz
line frequency, single phase power.

Three tape speeds. The range is determined by the
headstack identification code. The speeds will
range from 7.5 ips to 30 ips.

Servo controlled capstan motor with a ceramic
shaft for durability and accurate operation. The
capstan motor is referenced by the microprocessor
controller to a quartz crystal. Variable speed opera-
tion is also supported +50% of standard speed.

© Autolocator functions with the ability of locating

to any of 29 memory locations.

Repeat operation to create automatic looping
operation.

Interchangeable headstack configurations . This
allows the same machine to be operated at various
configurations. The headstack has its own iden-
tification code. The ID code is recognized by the
transport and used to set the alignment specifica-
tions as well as the tape transport speed range.
When the tape width is also being changed, roller
guides are also easily changed from the Y-inch for-
mat to the %-inch format.

Spot Erase feature disabling the pinch roller and
the bias during record for precise spot erasing.

Lifter defeat function allows for fast audible cue-
ing when required. It is used in conjunction with
one of the fast wind speeds.

1-6

Figure 1-5. Transport Control

Features incorporated in the APR-5003V include:

RESOLVE ON PLAY — Establishes and maintains
synchronous operation between Time Code from
tape and an external reference, regardless of any
offset.

PREVIEW, EDIT and REVIEW — These features
provide a series of editing capabilities. These can
be manually triggered or automatically triggered
from external Time Code.

FIND — Provides for speedy access to any Time
Code location within a number of discontiguous
Takes.

Enhanced CHASE mode operation which allows for
synchronization to either Longitudinal Time Code
or Vertical Interval Time Code.

Enhanced Time Code recording capability which
permits internal recording from an external
reference.

The operational differences with these new or
enhanced features are described in the following
pages, together with such procedures as may be
necessary. It should be noted that all of these pro-
cedures presuppose that the user is familiar with basic
APR-5000 operations.




1.5.2 Audio Electronics

The APR-5000 is capable of supporting mono, two-
track, and three-track (SMPTE/EBU Time Code)
formats.

A very high frequency bias which helps eliminate
“edit squeal’’.

The audio circuitry used is of the latest design bas-
ed on experience from the current line of analog
circuit technology.

Shield defeat function useful for disabling the
shield when in the editing environment.

The Alignment Control Panel replaces the all nor-
mal alignment trim pots. Alignment using the
Alignment Control Panel is fast and easy. The align-
ment can then be stored in a preset memory loca-
tion and can be recalled at the push of a button.

Three presets for each tape speed can be stored
by the user. These can be used Lo select an alter-
native over-bias, alternative reference fluxivity,
multiple tape formulations and/or manufacturers,
or the necessity to switch from one equalization
standard to another (NAB, IEC, or AES).

The memory for the computer assisted alignment
presets is battery backed-up so that data will not
be lost when the machine is powered down or In
the event of a power failure.

There is a calibration input on the rear audio panel
which feeds an external test oscillator to the audio
tracks. This is accessed by a BNC connector for
direct connection to the test equipment.

On the back panel there is a 9-pin D connector
used for a noise reduction interface.

Figure 1-6. Alignment Control Panel

Figure 1-7. Audio Channel

1.5.3 Time Code Electronics

® There is a special time code equalization setting
designed especially for time code data on three-
track configurations.

¢ There is a time code generator built into the
APR-5003.

¢ The APR-5003 is capable of CHASE mode opera-
tion. The APR-5003 will follow an external time
code signal.

NOTE: Time Code recordings made on the SONY
APR-2003 Analog Tape Recorder are at a
higher signal level than those made on
APR-5003. As a result, when APR-2003
recordings are reproduced on the APR-
5003, the VU meter tends to go beyond
full-scale deflection. However, this is not
detrimental to equipment operation, and
need be of no concern to the operator.

INTRODUCTION (|1



iNTropucrTion [T

1.6 SPECIFICATIONS

1.6.1 Transport Specifications

POWER AC100/110/120/200/220/240V at 48Hz to 64Hz
REQUIREMENTS (Selectable)
POWER 300 Watts Max.
CONSUMPTION
FUSE 5A (100V), 4A (110V), 2A (200V)
RATING (Normal Load Fuse)
REEL 3 to 12% inches NAB or EIA, plastic or metal
SIZE reels DIN hubs optional
TAPE 1/4-inch 2-track NAB track standard
WIDTH 1/4-inch 2-track DIN track standard
1/4-inch 3-track Center Track Time Code
1/2-inch 2-track
TAPE Standard (high speed) 7.5, 15, and 30 ips
SPEED Variable Speed + 50% of fixed speed
SPEED Better than 0.02%
STABILITY

TAPE TENSION 120 grams
NOMINAL
START-UP % DIN 45507 flutter (with 10%z-inch reels)
TIME/ 900 msec at 30 ips 0.3%
FLUTTER 500 msec at 15 ips 0.15%
SPECIFICATION 500 msec at 7.5 ips 0.15%
FAST 110 sec for 2400 feet of tape
WIND 170 sec for 4800 feet of tape
TIME
SPOOL
WIND 370 sec for 2400 feet of tape
TIME
MVC From full stop to 1.9 meters per second in either
VELOCITY direction.

Table 1-1. Transport Specifications
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1.6.2 Audio Specifications

WOwW Less than 0.025% at 30 ips  (DIN 45507 weighted)
AND Less than 0.035% at 15 ips  (DIN 45507 weighted)
FLUTTER Less than 0.055% at 7.5 ips  (DIN 45507 weighted)

Less than 0.100% at 3.75 ips (DIN 45507 weighted)

INTRODUCTION [

RECORD/REPRODUCE (Using Scotch 226 tape)

30 ips, AES* 50Hz to 28kHz +0.75dB, —3dB
15 ips, NAB 30Hz to 24kHz +0.756dB, -2dB
FREQUENCY 7.5 ips, NAB 30Hz to 20kHz +0.756dB, —1.5dB
RESPONSE *wide profile head option

RECORD/SYNC

30 ips, AES* 50Hz to 20kHz +0.75dB, —3dB
15 ips, NAB 30Hz to 16kHz +0.75dB, —2dB
7.5 ips, NAB 30Hz to 8kHz +0.75dB, —2dB

*Wide Profile Head Option

RECORD/REPRODUCE referenced to 510nWbh/m

RECORDED Unweighted: 20Hz to 20kHz (Third Order Harmonics)
SIGNAL MONO 2TK TC
TO 30 ips, AES 70dB 65dB 65dB
NOISE 15 ips, NAB 68dB 62dB 62dB
RATIO 7.5 ips, NAB 67dB 62dB 62dB
Weighted: dB(A)
30 ips, AES 74dB 70dB  70dB
15 ips, NAB 70dB 67dB  67dB
7.5 ips, NAB 70dB 67dB  67dB

Harmonic distortion reference to a level of 510nWb/m
1kHz fundamental frequency:

3rd Harmonic: Less than 0.35% at 30 ips, AES
Less than 0.52% at 15 ips, NAB
Less than 1.6% at 7.5 ips, NAB
DISTORTION
9nd Harmonic: Less than 0.10% at 30 ips, AES
Less than 0.10% at 15 ips, NAB
Less than 0.1% at 7.5 ips NAB

3% third harmonic fluxivity level:
1040nWb/m at 30 ips, AES
1020nWbh/m at 15 ips, NAB
1000nWb/m at 7.5 ips, NAB

RECOMMENDED DISCLAIMERS FOR PUBRLISHED SPECIFICATIONS
(Continued on next page.)
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(Distortion and Noise spec. disclaimer)

Distortion and Record/Reproduce noise are primarily functions of
tape formulation. The Specifications shown are for the standard NAB HEAD
configuration. In the case of Distortion, bias settings have a very significant in-
fluence. Bias settings are a user chosen parameter based on average program

DISCLAIMER fluxivity, desired frequency response.
DISTORTION Distortion and Noise performance may vary from one tape formulation
NO‘g;SE to another, reel to reel. The specifications are shown to indicate
achievable performance with a popular modern high coercivity tape
SPECIFICATIONS formulation. pop
(Global disclaimer)
All specifications are typical at 25 degrees C, and are subject to change
without notice. Sony reserves the right to make alterations in features
and specifications as technical progress may warrant.
BIAS
FREQUENCY 400kHz
ERASE
FREQUENCY 100kHz
DEPTH Measured at reference frequency of 1kHz at a
OF reference fluxivity level of 250nWhb/m. Better than
ERASURE 76dB for all audio channels (all formats)
AUDIO Input impedance 10k ohms balanced
AMPLIFIER Output impedance 120 ohms balanced
ELECTRONICS Output clipping +24dBm

Table 1-2. Audio Specifications
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1.6.3 APR-5003V Specifications

All specifications for the APR-5003V remain the same
as for the current APR-5003 except for the following
items which reflect the new video related features:

VIDEO INPUT/OUTPUT

Two BNC Connectors with switchable 750 termination

CONNECTORS
Composite Sync or Video Setting—Input impedance 10K (jumper
installed at JU1 on BVT board)
Video—Standard RS-170A level (nominal)
or
Sine wave input—0.4 Vp-p min, 6.0 Vp-p max
or
INPUT LEVEL Square wave input—0.2 Vp-p min, 6.0 Vp-p max

Logic Setting—100K input impedance (jumper installed at JU2 on
BVT board)

Accomodates either TTL or CMOS logic families directly
or

Sine wave input—3.0 Vp-p min, 20 Vp-p max

or

Square wave input—1.5 Vp-p min, 20 Vp-p max

Tabie 1-3. APR-5003V Specifications

1.6.4 Mechanical Specifications

(SU-14 Stand)

Weight:
Table Top 91 pounds (46.26 Kg.)
Stand Type 138 pounds (70.15 Kg.)
Operating +5°C to +35°C
Temperature (+41°F to 95°F)
Storage —20°C to 70°C
Temperature (—4°F to 158°F)
Humidity 10 to 90 non-condensing
Operating Horizontal or
Position 15 degrees tilt

Specification
Guarantee
Temperature

25°C
(77°F)

Tabie 1-4. Mechanica! Standards
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Figure 1-8. Dimensions for APR-5000 Series
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Figure 1-8. Dimensions for APR-5000 Series
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SECTION 2
PACKING AND UNPACKING

‘ 2.1 Unpacking Instructions

The deck and meter housing of the APR-5000 are
packaged together for shipment. Use caution when
unpacking adhering to the following procedures to
avoid damage to the contents of any of the boxes. In-
spect the carton(s) for exterior damage before open-
ing them. If any concealed damage is discovered,
notify your freight agent at once and request him to
make an inspection. Save the carton(s) and packing
material in case it becomes necessary to ship the
equipment back for adjustment or repair.

2.1.1 Unpacking Procedures

LEFT CUSHiON

HANDLE

CARTON

Figure 2-1. APR-5000 Packaging

21
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2.1.2 Inventory Check List

Ensure that all of the following parts are unpacked
from the boxes:

APR-5000

(1) Meter Housing

(1) APR-5000 Operation and Maintenance Manual

(1) Take-up Reel

(1) 16% inch Reel of Tape (2400 feet)

(1) Extender Board

(1) AC Power Cord

(2) Reel Hubs (may be installed on reel motor
spindles)

¢ (2) Reel Platter Shims (may be installed on reel
motor spindles)

(1) Packet User Labels (packet of 50)

(1) Packet Fuses (packet of 3)

(1) Headstack Cover

Also, check for the following options (if applicable).

SU-14 Base Stand

RM-5010 Remote Control Unit

APR-OP5010 Scissor Option (Factory installed)

APR-OP5020 Head Block Unit-NAB Stereo Two

Track

e APR-OP5030 Head Block Unit-IEC Center Track
Time Code

o APR-OP5040 Head Block Unit-Full Track Mono

e APR-OP5050 Head Block Unit-1/2 inch Stereo

Format

2.1.3 Power Supply Selector Switches

The APR-5000’s power line voltage can be set for any of
six different voltage levels: 120V (Hi-Nominal-Low) or
240V (Hi-Nominal-Low). Before connecting the AC power
cord to the power source, check the power supply to assure
the switch is positioned to the correct voltage A warning
sticker placed over the AC power connector on the APR-
5000 will inform the user of the voltage setting of the
power supply when shipped from the factory. The APR-
5000 can operate on either 50Hz or 60Hz. (See Figure
2-2 for an explanation of switch positions.)

2-2

I

120V 240V

.

120V 240V

120V 240V

120V 240V

120V 240V

120V 240V

U

100V

110v

120v

200v

220v

240v

Figure 2-2. Power Supply Selector Switches




2.1.4 Assembly and Installation of SU-14

STEP 1 Remove all parts from the shipping box. The

following parts will be found:

e 2 Cross Members
¢ 1 Cover Plate
e Hardware (16 screws)

STEP 2

Assemble the SU-14 stand according to
Figure 2-3. First install the 2 cross braces
with the 2 screws into each of the vertical
support members to attach each of the
cross braces. Make sure that the cross
braces are installed with the tapped screw
hole facing forward.

Figure 2-3.

Exploded View of SU-14 Stand

2-3
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STEP 3 Install panel with eight Totsu screws. Three STEP 6 The unit will be dropped in from the top.

screws will install into each of the vertical It is recommended that assistance be ob-
support members and one screw will be in- tained for dropping the unit onto its cradle.
stalled into each of the cross braces. The unit weighs 91 pounds. The two-slotted
screws will rest in the groove provided in
STEP 4 Remove plastic base support covers from the post. (See Figure 2-5.)

the top of the left and right stand posts.

STEP 5 Unscrew deck hold down knob on either
side of stand (See Figure 2-4.) so that none
of the shaft stop is visible on the inside of

post. @ : .
i
1
|
i
1

e COVERS \

DECK HOLD
DOWN SCREW
(UNSCREWED)

Figure 2-5. Installing Deck on Stand

CAUTION:

There are two holes into which the deck hold down
knob’s shaft stop will screw. These allow for two
mounting angles, 0 degrees (horizontal) or 15 degrees
tilt. Carefully align the deck hold down screw with
the hole in the side panel of the APR-5000. Otherwise
it will not hold the deck in the desired position and
may result in cosmetic damage to the side panels.

STEP 7 When the deck is in place, turn the deck
hold down knob clockwise until finger tight
and replace the plastic base support covers

Figure 2-6. SU-14 Stand on the post.
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SECTION 3
INSTALLATION

3.1 INSTALLATION NOTES

3.1.1 Introduction

This section provides all installation information for
the APR-5000 Analog Tape Recorder. It includes a
description of the rear connectors with the pin func-
tions and the input/output signal specifications. The
connectors on the rear are used for audio input and
output, remote control commands, status lines, as well
as control lines for tape speed in play or MVC modes.
Read this information prior to connecting the
APR-5000 to power.

3.1.2 Caution Notes

Prior to connecting the AC power cord for the first
time, check the following:

e Make sure that the voltage selector is set to the pro-
per position. Failure to do so may result in damage
to the tape recorder. To determine which position
the power supply is set, open the rear door, the
switches are visible on the back of the power sup-
ply assembly (near the take-up reel motor). Com-
pare the positions of the switches to Figure 3-1.
Reset to the appropriate voltage if necessary.

120V 240V Hi Med Lo
. I B
120V 240V Hi Med Lo
120V 240V Hi Med Lo

. . 200V
120V 240V Hi Med Lo
120V 240V Hi Med Lo
120V 240V Hi Med Lo
Figure 3-1. Power Supply Selector Switches

31

e Ensure that the power switch on the power sup-
ply is in OFF position.

¢ Do not attempt to connect remote control equip-
ment or other audio equipment to the APR-5000
prior to turning on the unit for the first time.

NOTE The voltages shown are nominal line voltages.
You should verify that the power supply
selector switches are set for the appropriate
setting for the power service at your location.
The APR-5000 will continue to operate nor-
mally within a reasonable range of line voltage
fluctuation. (See Table 3-1.)

Line Voltage Allowable Line
Frequency Voltage Deviation
60Hz +15%,—15%

50Hz +15%,—15%

Table 3-1. Line Voltage Deviation (Maximum)

3.1.3 Operational Environment

For best results, it is recommended that the APR-5000
be installed in an area where it will not be exposed
to direct sunlight or any other heat source. The unit
should be operated in a temperature range from +5°C
to +35°C (41°F to 95°K).

Good air circulation is essential to prevent internal
heat build-up. Place the tape recorder where there
is sufficient air circulation. Do not block the ventila-
tion holes on the cabinet and the rear panel. If the
alr is stagnant in this area, a ventilation fan is
suggested.

The APR-5000 series tape machine is classified by the
FCC as a Class A Computing Device under Section
15.818. The following warning information is available
for the user.

WARNING:

This equipment generates, uses, and can radiate
radio frequency energy. If not installed and used in

INSTALLATION [l
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accordance with the instructions in this manual,
may cause interference to radio communications. It
has been tested and found to comply with the limits
for Class A Computing Device pursuant to Subpart
J of Part 15 of FCC Rules and Regulations, which
are designed to provide reasonable protection
against such interference when operated in a com-
mercial environment.

Operation of this equipment in a residential area is
likely to cause interference, in which case the user,
at his own expense, will be required to take what-
ever measures may be required to correct the
interference.

3.1.4 Operating Voltage

The APR-5000’s power line voltage can be set for any
of six different voltage levels:

* 120V (Hi-Nominal-Low)
* 240V (Hi-Nominal-Low)

A warning sticker placed over the AC power connec-
tor on the tape recorder will inform the user of the
voltage setting of the power supply when shipped
from the factory. (See Figure 3-1 for definitions of the
switch positions.)

3.1.5 Supplied Accessories

The following accessories are standard with the
APR-5000:

* AC Power Cord

* Reel Platter Shims — These are the rubber reel plat-
ter covers which are installed on the metal reel
platter to equalize the height of metal and plastic
reels on the platter. They may be reordered under
part number 3-711-185-01.

3-2

Reel Hub Adaptors — Used for mounting NAB type
reels 10% inches or larger. Extra adaptors may be
ordered under part number T-9450-121-X.

Extender Board — The boards in the APR-5000
amp case are connected through an edge connec-
tor on each printed circuit board. These boards are
easily removed and installed. For the purpose of
maintenance or troubleshooting, any of these
boards can be connected through the extender
board to the Audio Mother Board (ADM).

Take-up Reel — Empty 10% inch NAB-type metal
reel.

Blank Tape — 2400 ft. reel of tape.

User Labels — A packet of fifty user labels are pro-
vided with the APR-5000. These are for use on the
Alignment Control Panel and may be reordered
under part number T-9452-508-X.

Headstack Cover — This is placed on the headstack
to cover the head alignment screws.

Power Supply Fuses — Three different size fuses
are provided. See Table 3-2 for fuse rating, voltage
range, and part number.

Fuse Voltage SONY
Rating Range Part Number
HA 100V T-9412-748-2
4A 110v T-9413-261-2
2A 200V T-9413-262-1

Table 3-2. Power Supply Fuses




3.2 REQUIRED CABLES AND CONNECTORS

GROUND AC POWER
LUG CORD

FOR OTHER CONNECTIONS
TO SERIAL BUS
CONNECT PARALLEL
REMOTE CONTROL
TIME CODE INPUTS

CONNECT SERIAL AND QUTPUTS
REMOTE CONTROL

e
AUDIO INPUT AUDIO OUTPUTS
TO APR-5000 FROM APR-5000 CALIBRATION
EXTERNAL NOISE INPUT & OUTPUT
REDUCTION UNIT
CONNECTOR

Figure 3-2. Connector Diagram

3.2.1 Description of Connections

CONNECTOR NAME CONNECTION TO
AC POWER AC Power Source.
CONNECTION Note: See Section 3.1 for power supply selector switch settings.
GROUND Frame ground connection. It provides a ground connection to the
LUG chassis of the tape machine.
AUDIO Connect to an appropriate signal source; such as, the line out from the
INPUTS console or the audio output of another tape machine.
AUDIO Audio signal output connectors for each channel. These are connected
OUTPUTS to an appropriate audio input, such as a console line in or a pre-
amplifier/amplifier. (See Section 3.2.3.)
NOISE 9 pin D-type connector. This is used to interface a noise reduction unit
REDUCTION with the APR-5000. See Section 3.6 for pin-out.

CALIBRATION BNC connectors. These will be used to connect test equipment to the
APR-5000. One is used for input (from audio frequency generator, etc.)
and the other is for output (to oscilloscope, voltmeter, etc.). (See Sec-
tion 3.5.)

Table 3-3. Rear Panel Connectors
3-3
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TIME CODE

Two audio connectors. These are used to Input and output time code
information from the APR-5003. This may not be the same as the
audio /0 cables for Channel 3.

PARALLEL The 50 pin D-connector has individual pins assigned for each function
REMOTE and status signal of the tape machine. The pin-out is shown in
Section 3.3.
SERIAL The two connectors are used for connecting the APR-5000 to a serial
NETWORK bus. The connectors are labelled “TRIBUTARY” and “BUS CONTROL

EXTENSION"" so that serial communications can be daisy-chained to
more than one unit. The pin-out for each one is shown in Section 3.4.

Table 3-3. Rear Panel Connectors {Continued)

3.2.2 AC Power Cord

The AC power cord is a supplied accessory. (See
3.1.1 Caution Notes). This is a standard equipment
cord which connects between the wall receptacle
(power source) and the rear door power connector on
the APR-5000.

3.2.3 Audio Cabling

The audio input and audio output connectors are
wired to conform to the IEC 268 standard for XLR-3
type connectors:

Pin 1 Shield
Pin 2 Signal HIGH (Hot)
Pin 3 Signal LOW (Cold)

The input impedance of the APR-5000 is 10K ohms
(balanced) and the output impedance is 120 ohms
(balanced). The same XLR-3 type audio connectors are
used for the Time Code Input and Output connectors.
For the description of the signals at the time code /O
connectors, see Time Code Supplement.

The differential audio inputs may be used in an
unbalanced configuration. This would consequent-
ly be to the detriment of common mode rejection.
The differential line outputs of the audio elec-
tronics may be unbalanced by shorting either the
high or low termination to audio ground. No
damage to the audio output stage will occur.
Should this type of operation be required, the
connection to audio ground should be made at
the tape machine and not at the end of a length
of cable. Output level calibrations to reference
levels are not guaranteed in unbalanced operation.
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3.3 PARALLEL REMOTE ACCESS

The parallel remote access for the APR-5000 is utiliz-
ed through a 50 pin D-type connector. The output
signals from this connector include a regulated +5 volt
power source, the capstan reference frequency, and
status lines. The inputs include all transport and audio
commands, capstan injection frequency, and the direc-
tion command. The signals at the various pins is
discussed in the sections that follow.

3.3.1 Command Lines

Parallel remote control commands can be activated
when the tape machine is in LOCAL mode (or BOTH
mode). The command lines TTL compatible active
LOW. Each time an input is open-circuited or held to
a logic HIGH level then the input will be inactive. An
input is activated by applying a logic LOW level
through a push button, relay closure, or a logic gate.
The input may be activated momentarily for a
minimum of 50 milliseconds. The command lines are
optically coupled, each being internally terminated
and current limiting. The command lines which
operate in this way are: PLAY, RECORD, STOP, FAST
FORWARD, REWIND, LOCATE, LIFTER DEFEAT,
TAPE TIME RESET, and SPOOL WIND.

3.3.2 EXTERNAL MVC Input

The EXTERNAL MVC input is on pin 34. It has the
multiple purpose of activating the MVC mode and also
controlling the speed and direction of the MVC move-
ment. This input must be open-circuited or held to a
HIGH logic level in order that the MVC mode remains
inactive. If pin 34 is held at a LOW logic level, then
the MVC mode will be activated and the machine will
achieve full rewind MVC movement. If a 1kHz square
wave with a 50% duty cycle is applied to the input,
the MVC mode will be activated but no movement of
the tape will result.




The duty cycle of the input signal is varied to control
the movement of the tape. To achieve maximum MVC
movement in the forward direction, a 1kHz waveform
with a 90% HIGH duration and a 10% LOW duration
must be applied to pin 34. For maximum reverse MVC
movement, a waveform with a 10% HIGH duration
and a 90% LOW duration should be applied. The du-
ty cycle may be varied with in these limits to provide
the full range of MVC movement.

NOTE: When the input is held at a constant LOW
level, or the HIGH pulse width is less than 100
microseconds, then the MVC mode will be ac-
tivated and maximum rewind MVC move-
ment will result.

3.3.3 EXTERNAL CAPSTAN SOURCE SELECT
Input

The EXTERNAL CAPSTAN SOURCE SELECT input is
on pin 36. When it is held at a LOW logic level, the
capstan reference source will be derived externally
from the injection frequency at pin 35. If this pin is
open circuited or held at a HIGH logic level then the
capstan reference signal will be derived internally.

3.3.4 EXTERNAL CAPSTAN SOURCE Input

The EXTERNAL CAPSTAN SOURCE input on pin 35
allows an external capstan reference source when
enabled by pin 36 (active LOW). The center frequen-
cy of the injection frequency should be 19.2kHz for
the standard speed selected on the Transport Control
Panel. Changes in the frequency will result in propor-
tional changes in the play speed. The range of the in-
jection frequency is +50% of the center frequency
(9.6kHz to 28.8kHz) for the standard speed selected
on the deck front panel (LOW, MID, HIGH).

3.3.5 RECORD READY Inputs

There are three pins which are assigned as RECORD
READY inputs to each of the channels in the meter
housing. These are: pin 27 for Channel 1, pin 28 for
Channel 2, and pin 29 for Channel 3. When any of
these pins are held at a HIGH logic level, the ap-
propriate channel RECORD READY will be inactive
and will stay at its last state. When any of the pins
are held at the LOW logic level for a minimum of 100
milliseconds, the appropriate channel will toggle from
SAFE to RECORD READY or from RECORD READY
to SAFE. In order to toggle the RECORD READY
mode, a high-to-low transition must again take place
(accompanied by a low duration of at least 100 msec).

3.3.6 TAPE DIRECTION and
TAPE TACHOMETER inputs

There are two inputs on the 50 pin connector which
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allow for the external input of TAPE DIRECTION (pin
37) information and a TAPE TACHOMETER signal (pin
38). The TAPE DIRECTION input is in the same array
as the command lines (see Section 3.3.1). The TAPE
TACHOMETER signal is also optically coupled, TTL
compatible level. When the signal at this pin is 240Hz
the machine will shuttle at the rate of 15 ips. At this
time, there is no software installed to support these
two inputs.

3.3.7 FADER START and
FADER START ENABLE Inputs

There are two input pins on the 50 pin connector
which are called FADER START (pin 42) and FADER
START ENABLE (pin 40). These pins form a two bit
logic array providing control over such machine func-
tions such as PLAY, STOP, and GLOBAL DIM. The in-
put at these pins will override other parallel command
inputs or any Transport Control panel buttons unless
it is set to the inactive state with both pins held at
a HIGH logic level or open-circuited. The logic for
these two pins is shown on Table 3-4.

FADER START FADER MODE OF

ENABLE START OPERATION

PIN 40 PIN 42
High High Inactive
High Low GLOBAL DIM
Low High STOP
Low Low PLAY

Table 3-4. FADER START/FADER START ENABLE

Logic

3.3.8 Status Lines

The outputs, which are active LOW as well, are buf-
fered TTL levels capable of driving up to 20 LS-TTL
loads or 5 TTL loads. The outputs will remain at the
LOW logic level for as long as the mode is active,
regardless of where the command to enter the mode
was initiated and also regardless as to whether the
LOCAL mode (or BOTH mode) is enabled. These status
iines include: LIFTER DEFEAT, EXTERNAL SOURCE
SELECT, SPOOL WIND, LOCATE, REWIND, FAST
FORWARD, PLAY, RECORD, and STOP. There are
three other sets of status lines for which there is one
for each of the three channels. These are: RECORD
READY, RECORD BIAS OFF, and ERASE OFF.
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3.3.9 CAPSTAN REFERENCE Output

The CAPSTAN REFERENCE output signal is on pin
10 of the 50 pin connector. This signal is the buffered
capstan reference signal which is used to control the
capstan play speed. The center frequency of the signal
at pin 10 will be 19.2kHz at standard speed and the
range will be +50% of center frequency. Changes in
the play speed will result in a proportional change in
the frequency of the CAPSTAN REFERENCE signal.

3.3.10 TAPE DIRECTION Output

The TAPE DIRECTION output on pin 12 provides an
indication of which direction the tape is moving.
When the tape is moving in a reverse (rewind) direc-
tion, pin 12 will be at a HIGH logic level. When the
tape is moving in the forward (play) direction then
there will be a LOW logic level at pin 12. When the
machine is stopped pin 12 will indicate the direction
of the last motion.

3.3.13 Parallel Remote Access Pin-Out

3.3.11 TAPE TACHOMETER Output

The TAPE TACHOMETER output on pin 13 provides
an external roller guide counter pulse. These pulses
are derived from the roller guide which is between
the flutter dampening arm and the headstack
assembly. Pin 13 will have a center frequency of 240Hz
when the machine is playing at 15 ips. The frequency
will proportionally change to 480Hz if the play speed
Is increased to 30 ips.

3.3.12 Meter Outputs

There is another set of three outputs from the 50 pin
connector which are used for external meter feeds.
There are Meter 1 for Channel 1 (pin 2), Meter 2 for
Channel 2 (pin 3), and Meter 3 for Channel 3 (pin 4).
These are DC voltage levels which can be used to drive
a VU meter. The voltages are referenced to Meter
Ground on pin 1.

1. Shield/Meter Ground

26. Record Ready Ground

2. Meter 1 27. Record Ready 1 Command
3. Meter 2 28. Record Ready 2 Command
4. Meter 3

29. Record Ready 3 Command

. ERASE OFF 1 Status

]

30. Record BIAS OFF 1 Status

6. ERASE OFF 2 Status

31. Record BIAS OFF 2 Status

7. ERASE OFF 3 Status

32. Record BIAS OFF 3 Status

8. LIFTER DEFEAT Status

33. LIFTER DEFEAT Command

9. MVC Status

34. MVC Command

10. Capstan Reference Output

35. External Capstan Source

11. Capstan Source Status

36. External Source Select Command

12. TAPE DIRECTION Output

37. External Tape Direction Input

Table 3-5.
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13.

TAPE TACHOMETER Output

38.

External Tape Tachometer Input

14. SPOOL WIND Status 39. SPOOL WIND Command

15. RECORD READY 1 Status 40. FDR START ENABLE Command
16. RECORD READY 2 Status 41. TAPE TIME CLEAR Command
17. RECORD READY 3 Status 42. FDR START Command

18. LOCATE Status 43. LOCATE Command

19. REWIND Status 44. REWIND Command

20. FAST FORWARD Status 45. FAST FORWARD Command
21. PLAY Status 46. PLAY Command

22. RECORD Status 47. RECORD Command

23. STOP Status 48. STOP Command

24. Remote Ground 49. Remote +5V (0.5A Total)

25. Remote Ground 50. Remote +5V (0.5A Total)

Table 3-5. Command/Status Signals (Continued)
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3.4 SERIAL REMOTE ACCESS

Serial communication is achieved through one of two
9 pin D-type connectors (CNJ801/CNJ802). Com-
munication is full-duplex in the differential RS-422
format.

TRIBUTARY BUS CONTROL
CNJ 801 CNJ 802

1. Frame Ground 1. Frame Ground
2. TA 2. RA

3. RB 3. TB

4. RC 4. TC

5. SP 5. SP

6. TC 6. RC

7. TB 7. RB

8. RA 8. TA

9. Frame Ground 9. Frame Ground

Table 3-6. Serial Network (9 Pin D-Type Connector)

These two ports are intended for a variety of serial
control protocols. Their architecture is particularly
chosen for upward compatibility to developing
SMPTE/EBU networking protocols or Sony 9-pin Serial
protocols in the future. The SMPTE/EBU protocol has
not been fully established. For additional information
on this proposed standard, the following documents can
be obtained from the SMPTE organization.

SMPTE Doc.PH22.207TM
Electromechanical Characteristics for Digital Con-
trol Interface.
SMPTE Doc.RP113
Supervisory Protocol for Digital Control Interface.
RPXXX(Doc.3)
Tributary Interconnection.
RPXXX(Doc.4)
Control Message Architecture.
Doc. 777
System Service and Common Messages

3.5 CALIBRATION CONNECTORS

For connecting test equipment to the audio system
during alignment calibration BNC-type connectors are
used.

Outside of Connector | Low (ground)

Center pin High (signal)

Table 3-7. BNC Connector Wiring

These connectors are used for connecting test equip-
ment to the APR-5000 to use when calibrating or ad-
Justing the unit. The CALIBRATION IN connector is
used for slating oscillators, function generators, etc.
to the desired audio (or time code) tracks. The
CALIBRATION OUT connector is compatible with all
types of measurement equipment such as
oscilloscopes, voltmeters or digital multitesters. Using
these connectors eliminates the need of connecting
and disconnection of test equipment when preparing
for calibration and during the alignment process.

3.6 NOISE REDUCTION CONNECTOR

This is a 9 pin D-type connector used to interface an
external noise reduction unit with the APR-5000.

Pin Connector Shield
1 Shield
2 Noise Reduction Ground 1
3 Noise Reduction Ground 2
4 Noise Reduction Ground 3
5 No Connection
6 Noise Reduction Relay 1
7 Noise Reduction Relay 2
8 Noise Reduction Relay 3
9 No Connection

Table 3-8. Noise Reduction Unit Connector Wiring

These pins simply provide an opto-isolated closure for
each channel. (See Figure 3-3.) There is normally an
open connection between the pins, but when chan-
nels enter the RECORD or INPUT modes, the opto-
isolator conducts causing a current path between the
NOISE REDUCTION RELAY and NOISE REDUCTION
GROUND pins providing an active LOW enable to the
noise reduction unit.




APR-5000

NOISE REDUCTION UNIT
TIL-119 OTPO-ISOLATOR ,_ +V
““““““ . NOISE REDUCTION | (+24V MAX.)
INPUT l-_ i r RELAY N.R !
RECORD l | + | I RELAY |
|
| r NOISE REDUCTION | _L
o L __I GROUND l i |
T | “Noise RebucTiON L ]
o . | CONNECTOR
Figure 3-3. Noise Reduction Logic
3.7 INPUT/OUTPUT SIGNALS
Input and output signals of the main connectors on
the connector panel are as follows:
INPUT
AC POWER 100V, 110V, 120V, 200V, 220V, 240V
NOMINAL VOLTAGE
AC LINE 50Hz or 60Hz
FREQUENCY
MAXIMUM AC LINE +15%, —15% at 50Hz
VOLTAGE DEVIATION +15%, —15% at 60Hz
AUDIO IN +4dBu, 10K ohms/600 ohms balanced
TIME CODE IN —-6dBu +6dB, 10K ohms, balanced or unbalanced
(0dBu=0.778VRMS)
PARALLEL REMOTE TTL compatible, 2-5V is OFF (HIGH)
CONTROL COMMANDS 0-1V is ON (LOW)
CALIBRATION IN Unbalanced, +4dBu nominal (0dBu=0.778VRMS)
CAPSTAN INJECT 19.2kHz at standard speed
FREQUENCY 9.6kHz at 50% below standard speed
28.8kHz at 50% above standard speed

Table 3-9.

Input Signals

INSTALLATION [[[I/11111]
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OUTPUT

AUDIO OUT +4dBu, low impedance,balanced
(600 ohm load permissible)

TIME CODE OUT —-6dBu +3dB, low impedance, balanced

REMOTE STATUS TTL compatible, 2-5V is OFF (HIGH),
0-1V is ON (LOW).
Current sink capability: 12ZmA at 0.4V, 24mA at 0.5V

REDUCTION RELAY SUPPLY

CALIBRATION OUT Unbalanced, +4dBu nominal (0dBu=0.778VRMS)
HEADPHONES 8 ohm load, or greater, binaural
EXTERNAL NOISE 24 volts maximum.

Maximum saturation current: 100mA at 24V

TAPE TACHOMETER

480Hz at 30 ips, 240Hz at 15 ips

REMOTE POWER SUPPLY Regulated +5 VDC
0.5 amps maximum

Table 3-10. Output Signals

3.8 SYSTEM OPERATION CHECK LIST

It is recommended that the following functions should
be checked when the machine is first powered on.
These functions should also be checked whenever per-
forming maintenance or repair on the APR-5000. The
check procedure described here is designed tc be
checked from the APR-5000 itself, but can be applied
to operation with a remote control. It is recommend-
ed that if a problem arises when executing the pro-
cedure with the remote control connected that power
be turned off and the remote control removed to
check the APR-5000 alone.

3.8.1 Transport Functions

STEP 1

STEP 2

Connect the APR-5000 to an appropriate
AC power source.

Turn the power switch on and check the
following:

CHECKOUT PLACE CHECKOUT ITEM

Reel Motors The solenoid engages and the brake is released.
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CHECKOUT PLACE

CHECKOUT ITEM

Alignment Control
Panel (ALN)

All LEDs off in the Status Display, REPRO section, SYNC section,
RECORD section, BIAS section, Track Selector, Calibration section,
INPUT section and the button.

One of the three buttons will be illuminated and one of the

three m buttons will also be illuminated. All the other LEDs will
be turned off.

Transport Control
Panel

TAPE TIME and LOCATE TIME displays will have a single zero lit.
One of the SPEED LEDs and the LOCAL button will be illuminated.

The button will alsoc be illuminated. All other LEDs will be
turned off.

Meter Housing

The lamps which light the meters will be turned on and the
button will illuminate. All other LEDs will be turned off.

Power Supply

Look through the air vents on the front of the power supply and make
sure the LED on the CSL is illuminated.

STEP 8 Press each of the following buttons on the Transport Control Panel and observe that the appropriate

displays are illuminated.

PRESS OBSERVE
B EHEEE The LOCATE TIME display should read:
12.34.56. - -
(5 6|
The TAPE TIME display becomes the same as the LOCATE TIME

display.

IR on the LOCATE
TIME display

The LOCATE TIME display resets to zero.

The LOCATE TIME display becomes the same as the TAPE TIME
display.

I} on the TAPE
TIME display

The TAPE TIME display resets to zero.

[ sTO M ol 1

The LOCATE TIME display reads “01” for about 1 second and then
returns to 12.34.56. - -

311
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PRESS

OBSERVE

B} on the LOCATE
TIME display

The LOCATE TIME display resets to zero.

(reL Mol 7]

The LOCATE TIME display reads ‘01" for about 1 second and then
returns to 12.34.56. - -

STEP 4 Turn the power off for 5 seconds then turn it on again.

STEP 5 To check the transport functions of the APR-5000 it will be necessary to use a work tape and an empty
take-up reel. Mount the empty take-up reel on the right-hand (take-up) reel motor and mount the

work tape on the left-hand (supply) reel motor (see Section 5.1.2 Threading Tape).

STEP 6 All of the following buttons are located on the Transport Control Panel. Observe the displays on the

Transport Control Panel and the actions of the transport.

Perform the following actions or press the appropriate buttons as they are indicated:

ACTION

RESULT

Thread the tape

When the End of Tape sensor is broken (located beneath the headstack
assembly) the reel motors turn on and there is tension on the tape.

The button extinguishes and the button will
illuminate. The tape lifters engage removing the tape from the heads.
The tape winds from the supply to the take-up reel.

LIFTER DEFEAT

The button illuminates to indicate that lifter defeat is selected. Note
that the lifters withdraw and the tape is shuttled across the heads.

LIFTER DEFEAT

again

The lifters will engage and the tape will be removed from the heads.
The button extinguishes.

Touch the MVC knob

The MVC indicator LED illuminates and the transport enters SPOOL
mode and the wind speed is reduced to approximately 1.9 meters per
second.

The MVC indicator LED and the JEPR button will extinguish. The
tape lifters withdraw and the transport enters PLAY mode. The
button is illuminated.

SHIELD DEFEAT

Note that the shield withdraws to the down position and the button
illuminates.
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Perform the following actions or press the appropriate buttons as they are indicatea:

ACTION RESULT
The button extinguishes and the shield comes up.
again

| REWIND | The transport enters FAST REWIND mode immediately. The button
illuminates and tape is shuttled from the take-up reel to the supply
reel.

The transport will STOP and the button will illuminate. The
IEE button will extinguish.

The button extinguishes and tensions will be released on both
reel motors and the button will illuminate.

The transport enter the DUMP EDIT mode, where the capstan motor
is enabled, the pinch roller engages but the take-up motor is turned
off causing the tape to be played across the head and dumped off the
right side of the machine.

Tape tension will be restored the button will illuminate for a

second, the EDIT button remains illuminated. Guide the tape onto the
reels. When the tape is properly threaded across the EOT sensor. Press

the button again, it will illuminate and the EDIT button will
extinguish.

Touch the MVC knob
(no movement)

The button will be extinguished. The MVC indicator LED will
illuminate. The tape will not move unless the knob is moved to either
side.

Move the MVC knob
to the extreme right

Maximum forward MVC movement will result.

Slowly move the MVC
knob back to center

Movement of the tape will be related to the movement of the knob.
The closer to the center, the slower the movement of the tape.

Move the MVC knob
to the extreme left

Maximum rewind MVC movement will result.

3-13
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Perform the following actions or press the appropriate buttons as they are indicated:

ACTION

RESULT

Move the knob
between extreme left
and center

Slow rewind MVC movement will result.

Release the knob

The knob will mechanically self-center and the transport will go to the
STOP mode.

TAPE TIME reset

The TAPE TIME display reads zero.

B button
| SPEED | The button will extinguish and the button will
illuminate. The transport enters STOP mode. The LOW SPEED in-
dicator LED illuminates and the HI SPEED indicator LED extinguishes.
B B B The LOCATE TIME display will read “1.23".

The and buttons will illuminate and the
button extinguishes. When the TAPE TIME display reaches “1.23" the
transport will enter STOP mode with the button illuminated.

The and buttons extinguish and both displays read
“1.23"

LOCATE TIME reset

The LOCATE TIME display reads zero.

(KG§ button)
The ISE R and buttons will illuminate. The
then button extinguishes and the tape shuttles in the rewind direction until
the TAPE TIME display reads 0. The | LOCATE BRI LEDs
extinguish and the machine enters PLAY mode.

The button will begin to flash indicating that the VARI-SPEED
PROGRAM mode is enabled. This does not cause the play speed to
change.

B O The LOCATE TIME display will read “50.00". The right-most zero is
automatically displayed.

The button will illuminate and the play speed will be increased.
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Perform the following actions or press the appropriate buttons as they are indicated:

. ACTION

RESULT

Move the MVC knob
to the extreme left

The number on the LOCATE TIME display will begin to change and
will stop when the display reads ‘“~50.00". The play speed will
be reduced.

Move the MVC knob
to the extreme right

The number in the LOCATE TIME display will begin to change and
will stop when the display reads “50.00". The play speed will be
increased.

| SPEED | The button will extinguish and the button will il-
luminate. The transport enters STOP mode. The MID SPEED indicator
LED illuminates and the LOW SPEED indicator LED extinguishes.

The button will extinguish and the LOCATE TIME display will

reset to ‘0.

TAPE TIME reset

The TAPE TIME display reads zero.

( I} button)
5 | B B The LOCATE TIME display will read 5" then *“29° for a second then
Y “5" again. The number “5” is stored in memory location 29,
B D The LOCATE TIME display will read ““—5" then ‘28 for a second,
then “-5" again. The number “-5" is stored in memory location 28.
REPEAT: The GEIINE IS EE@ and buttons will illuminate
(alternately) as each function is performed. The transport shuttles in
‘ the rewind direction until the TAPE TIME display reads ‘‘—5" then the
EETE and buttons will extinguish and the transport enters
PLAY mode. When the TAPE TIME display reads 5", the [EalelNi3
and buttons will illuminate and the transport enters LOCATE
mode and recycles.
The B3R button will illuminate. The transport enters STOP mode.

3.8.2 Alignment Control Panel

STEP 1 Open the Alignment Control Panel (ALN)
‘ door. Press the button and the

Status Display now reads “All” and the
button will be illuminated.
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STEP 2 Press the REPRO and it will il-
luminate. The other displays on the ALN
are unaffected. On the Meter Housing the
ALN SELECTED LEDs and the MONITOR
buttons will illuminate.
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STEP 3

STEP 4

STEP 5

STEP 6

STEP 7

STEP 8

STEP 9

Press the button (next to the
illuminated button). It will illumi-
nate and the button will
extinguish. The displays on the Meter Hous-
ing are unaffected.

Press the button (next to the
lluminated button). It will illumi-
nate and the button will ex-
tinguish. The displays on the Meter Hous-
ing are unaffected.

Press the SYNC button and it will
illuminate. The REPRO button
will extinguish. The other displays on the
ALN are unaffected. On the Meter Hous-
ing the MONITOR buttons will
illuminate and the MONITOR but-
tons will extinguish.

Repeat Steps 3 and 4 for the buttons in the
SYNC section of the ALN.

Press the INPUT button and it
will illuminate. The SYNC button
will extinguish. The other displays on the
ALN are unaffected. On the Meter Hous-
ing the MONITOR buttons will
illuminate and the MONITOR but-
tons will extinguish.

Press the RECORD button and it
will illuminate. The INPUT but-
ton will extinguish. The other displays on
the ALN are unaffected. On the Meter
Housing the MONITOR and the
RECORD buttons will illuminate
and the MONITOR buttons will
extinguish.

Press the RECORD I} button and it
will illuminate. The RECORD but-
ton will extinguish. The other displays on
the ALN and on the Meter Housing are
unaffected.

STEP 10 Press the BIAS button and it will

illuminate. The RECORD button
will extinguish. The other displays on the
ALN and on the Meter Housing are
unaffected.

3-16

STEP 11

STEP 12

STEP 13

STEP 14

STEP 15

STEP 16

STEP 17

STEP 18

STEP 19

STEP 20

Check the EQ STD buttons, pressing the
button which is not illuminated (Jfff:}} or
). The button will illuminate and the
other button will extinguish. The other
displays on the ALN and on the Meter
Housing are unaffected.

Repeat Step 11.

Press the QIR button and verify
that the button illuminates and that the
appropriate SPEED Indicator LED on the
Transport Control Panel illuminates.

Repeat Step 13 using the IFIETR

button.

Repeat Step 13 using the
button.

Press the TRACK Y button. The but-
ton will illuminate and the button
will extinguish. The Status Display now
reads “1”., The ALN SELECTED LED is
illuminated for Channel 1. The other ALN
SELECTED LEDs are extinguished. If us-
ing the APR-5001, skip Steps 17 and 18.

Press the Y button again. The button
will remain illuminated and the Status
Display now reads ‘2. The ALN
SELECTED LED is illuminated for Chan-
nel 2 only. If using the APR-5002, skip
Step 18.

Press the I button again. The button
will remain illuminated and the Status
Display now reads ‘‘3"°. The ALN
SELECTED LED is illuminated for Chan-
nel 3 only.

Press the i button again. The button
will extinguish and the Status Display
becomes blank (no display). All of the ALN
SELECTED LEDs on the meter housing
are extinguished.

Press the IR button. The Status
Display now reads ‘1" again. The ALN
SELECTED LED is illuminated for Chan-
nel 1. The other ALN SELECTED LEDs
are extinguished.




STEP 21 Check the following alignment calibration functions:

PRESS THE
FOLLOWING BUTTON: RESULT:
REPRO Two alpha-numeric characters will appear on the Status Display
button representing a hexadecimal value. Both decimal points will

be illuminated.

CALIBRATION
button

The button will illuminate and the alphanumeric characters will
begin to change on the Status Display.

button again
while the display
is still changing

The button will extinguish and the Status Display will stop
changing. The hexadecimal value of the status will be greater than
before the button was pressed.

button again

The button illuminates and the Status Display starts changing
until the value “F.F.” is reached. Then the button extinguishes.

button

The button illuminates and the Status Display starts to change.

button again
while the display is
still changing

ThelpIFef button will extinguish and the Status Display will stop
changing. The hexadecimal value of the Status Display will be less
than before the button was pressed.

Zs) button again

The button illuminates and the Status Display starts changing
until the value “0.0.” is reached. Then the button extinguishes.

STEP 22 Press the , , and the STEP 26 Repeat Step 23 then press the
buttons. The buttons will il- button. The button will illuminate and the
luminate and the status display will read and button will
“ALL extinguish.
STEP 27 Press the , , and the
STEP 23 Depress the button and then [T buttons. Repeat Steps 23 through 26.
press (while still holding the
button depressed). The STEP 28 Press the , , and the
button will illuminate. buttons. Repeat Steps 23 through 26.
STEP 24 Press the button. The button STEP 29 Turn the machine power switch off for at
will illuminate and the button least five seconds.
will extinguish.
STEP 30 Turn the power switch on and observe the
STEP 25 Repeat Step 23 then press the machine powers up in low speed indicated

button. The button will illuminate and the

B and TEESS@E button will ex-

tinguish.

317

by the appropriate LED on the Transport
Control Panel and the illuminated button
on the ALN.
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STEP 31 Check for the following conditions.

NOTE: Make sure that no error codes appear in the Status Display at any time during this test.

SECTION OF ALN PRESS OBSERVE
SPEED HI SPEED The [IEREEN , NER © and buttons are

SELECTOR illuminated.

PRESET button extinguishes and
MEMORY illuminates.

PRESET ‘button extinguishes and
MEMORY illuminates. ‘

PRESET [ WID SPEED , IZER and buttons
MEMORY illuminate.

PRESET button extinguishes and
MEMORY illuminates.

PRESET button extinguishes and
MEMORY illuminates.

PRESET button extinguishes and
MEMORY illuminates.

SPEED JEER  and buttons
SELECTOR illuminate.

PRESET button extinguishes and
MEMORY illuminates.

PRESET button extinguishes and
MEMORY illuminates.

PRESET button extinguishes and
MEMORY illuminates.
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3.8.3 Audio Functions

STEP 1 Check the buttons on the monitor speaker
assembly. Check that pressing each button
the first time causes it to illuminate and

pressing it again causes it to extinguish. The
buttons aré labeled and .

STEP 2 Check these functions for each audio
channel:

PRESS THE
FOLLOWING BUTTONS

RESULT:

Y32 , RECORD
.Y and

OUTPUT

Check that pressing each button the first time causes it to illuminate
and pressing it again causes it to extinguish.

The button illuminates and the button extinguishes.
The button illuminates and the button extinguishes.
The button illuminates and the button extinguishes.
STEP 3 Connect audio inputs and outputs to ade- STEP 4 Connect an audio monitor.

quate source (See Section 3, Installation, for

the audio input and audio output signal

specifications).

Housing Controls.

STEP 5 Check the following procedure for Meter

PRESS THE
FOLLOWING BUTTONS

RESULT:

4. :le8 for each

channel in the meter

The button will illuminate to indicate that the channel is in
REPRODUCE mode.

each channel

housing
for The button will extinguish and the §{¥i@ button will

illuminate to indicate that the channel is in the INPUT mode.

for

each channel

The button will illuminate to indicate that the channel is in
SYNC mode.

for each channel

Alternately Listen for the cue/rep relay on the FEX assembly located behind the
press between headstack. Repeat for all channels. Leave the channel in SYNC mode
and ( button illuminated).
When the button is illuminated, the channel is in RECORD READY

mode. When the button is extinguished, the channel is in SAFE mode.

Set all channels to RECORD READY mode.
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PRESS THE
FOLLOWING BUTTONS RESULT:

Machine will enter PLAY mode. Notice that the BIAS and ERASE
LEDs for each channel are not illuminated.

All of the BIAS and ERASE LEDs are now illuminated to indicate the
bias and erase signals are operating and the channel is in the RECORD
mode. The button for each channel will illuminate.

The transport will enter STOP mode. The BIAS and ERASE LEDs will
extinguish. The m and RECORD buttons will extinguish and the
shield will withdraw.

The button will illuminate to indicate that SPOT ERASE
mode is enabled.

All tensions will be released and the ERASE LEDs will illuminate.
Note that the BIAS LEDs are not illuminated.

Tensions will be restored and the transport will return to STOP mode.
The button will extinguish.

Set all channels to SAFE mode. The button will not
for each channel be illuminated.

All BIAS and ERASE LEDs will be extinguished. No channel will be in
RECORD mode.

3.9 METER CALIBRATION

The APR-5000 is calibrated at the factory so that the
panel meters show OVU when the signal level is at
+4dBu (0dBu = 0. 778VRMS). Should your facility re-
quire a different OVU reference, follow this procedure.

CAUTION:

This is a panel meter calibration procedure only. it
does not change the tape reference fluxivity level
or the output ievel for Repro, input, or Sync. The pro-
cedure for changing these alignment functions are
contained in Section 6.

STEP 1 Turn the tape machine power switch to
OFF. Remove Channel 1 CNL card from the
amp case. Install the extender board into
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STEP 2

STEP 3

STEP 4

STEP 5

the amp case. Place Channel 1 CNL card on-
to the extender board.

Connect a function generator or audio fre-
quency oscillator to the CALIBRATION IN
connector on the rear door. Inject a 1kHz
sine wave signal at +4dBu (0dBu =
0.778VRMS).

Connect an AC voltmeter to the CALIBRA-
TION OUT connector on the rear door.

Press the F{f button until the Status
Display reads ‘1"

In the INPUT section of the ALN panel




select . The Status Display will
show two alphanumeric characters
representing a hexadecimal code. Both

. decimal points will be lit. The ALN
SELECTED LED and the button
for Channel 1 on the meter housing will be
illuminated.

STEP 6 If the panel meter for Channel 1 reads OVU
and the AC voltmeter reads +4dBu, then
skip Step 7.

STEP 7 Press or so that the indication
on the AC voltmeter is equal to +4dBu.

METER
CALIBRATION
ADJUSTMENT

Figure 3-4. CNL Adjustments

STEP 8 On the CNL, adjust RV3 (see Figure 3-4) for
the correct reading on the panel meter for
Channel 1. See Table 3-11 for some of the
typical OVU reference levels.

. Alternatively, vou may RESET your signal
generator to your desired OVU reference
level and proceed to adjust RV3 for OVU at

the panel meter.
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Adjust RV3 (CNL)
if OVU = so the panel meter reads:
+2dBu +2VU
+4dBu ovUu
+6dBu ~2VU
+8dBu —-4VU

Table 3-11. 0VU Studio Reference

STEP 9 Turn the tape machine power switch to

STEP 10

STEP 11

STEP 12

OFF. Remove Channel 1 CNL card from
the extender board and remove the ex-
tender board from the amp case. Install
Channel 1 CNL and remove Channel 2
CNL. Install the extender board into the
amp case. Place Channel 2 CNL card onto
the extender board.

Turn the power switch to ON. Press the
EDE] button until the Status Display
reads ‘27

Repeat Steps 5 through 8 for Channel 2.

Turn the tape machine power switch to
OFF. Remove Channel 2 CNL card from
the extender board and remove the ex-
tender board from the amp case. Install
Channel 2 CNL into the amp case.
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SECTION 4
CONTROLS AND INDICATORS

4.1 OVERVIEW

This section contains an operational and functional
description of all control switches and indicators on
the Tape Transport, the Alignment Control Panel, and
the Meter Housing.

4.2 TRANSPORT CONTROL PANEL

The basic functions of all the transport control
switches and indicators of the tape transport are
described in the following paragraphs. Refer to Figure
4-1_for location of each of the buttons.

TAPE
TIME

RESET
TAPE TIME

LOCATE
e J)
T|ME O TAPE TIME * O TIME CODE
BRNEENREN DISPLAY
w5 F TRANSFER
DOWN
LOCAL LOCATE TIME
FIHlE TRANSFER
LHOHEEnL o
NETWORK _ | IR [
RESET
CHASE o LOCATE TIME
NETWORK N LOCAL SPEED
GENERATOR (o ] 7 8 9 ‘___I_.I__—SPEED VARI
SPOT ERASE [s S TC GE 4 5 6 REPEATl lrI—KEYPAD
\rh REPEAT
1 2 3 [] | |
LlFTER DEFEAT SHIELD LIFTER SPEED LOCATE . LOCATE
SHIELD DEFEAT STOJILRCL\ +. l l I l
= ==T'I'~RECALL
SPEED e STORE
TAPE SPEED l ‘ l
LEDS MVC KNOB
MVC LED RECORD EDIT
REWIND [ ] ] l EDIT
O
FAST PLAY STOP RECORD
FORWARD
Table 4-1. Transport Control Panel
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4.2.1 Functions of Buttons

REW

<< REWIND

Pressing {;]31 causes the transport to go into FAST
REWIND mode. This cancels any previous motion
command such as FAST FORWARD, PLAY or RECORD.
It also causes the audio channels to be dimmed unless
used in conjunction with LIFTER DEFEAT.

By touching the MVC knob during FAST REWIND
mode, the transport will enter SPOOL mode and the
wind speed will be reduced.

FF

FAST FORWARD

Pressing [l causes the transport to enter the FAST
FORWARD mode. This cancels previously selected mo-
tion commands such as REWIND, PLAY or RECORD.
It also causes the audio channels to be dimmed unless
the LIFTER DEFEAT is used.

By touching the MVC knob during FAST FORWARD,
the transport will enter SPOOL mode and the wind
speed will be reduced.

STOP

(=]

STOP

Pressing cancels any previously selected mo-
tion command and stops the tape. When the tape is
stopped by pressing , with tape across the
End of Tape (EOT) sensor, the button will
illuminate. There is a 4 ounce tension that keeps the
tape on the heads and guides. This is the same amount
of tension as in PLAY mode. The audio channels will

be dimmed unless LIFTER DEFEAT or SHIELD

DEFEAT is selected.

PLAY

> PLAY

Press to initiate the PLAY mode. This causes
the tape to shuttle across the heads at the selected
speed.

Variable speed selection allows the transport to play
50% over or under the standard speed.

4-2

During start-up as the transport is accelerating to play
speed, the audio channels will be dimmed until play
speed is achieved unless LIFTER DEFEAT is selected.

RECORD

I

Press the button together with the
button to enter RECORD mode from STOP,
FAST FORWARD or REWIND.

RECORD

Press the button alone to enter RECORD
mode from PLAY mode. All channels that are in
RECORD READY will enter RECORD mode.

If no channels are in RECORD READY (all channels
in SAFE) the transport will not enter the RECORD
mode.

Once in RECORD mode, pressing the but-
ton will cause channels whose status has been chang-
ed by pressing the button to toggle.

For example, if a channel is in RECORD mode and its
button is pressed, when the but-
ton is pressed it will drop from RECORD mode. All
other channels will be unaffected. See SECTION 5,
OPERATION.

EDIT

EDIT

The EDIT mode is used to facilitate the splicing and
edit-assembly operations. It works in two ways, EDIT
mode where all tensions are relaxed making it possi-
ble to use the splicing block and DUMP EDIT mode
where the tape is played across the heads (so that it
can be heard) but the take-up reel is turned off so that
the tape runs off the machine into a waste container.
To enter the EDIT mode from the STOP mode, press
the button. The button illuminates and the
transport enters the EDIT mode. All idle tensions are
released and the reels are relaxed. When in this mode,
pressing will cause the transport to enter the
DUMP EDIT mode.

DUMP EDIT should ONLY be used if the tape has been
cut and the leading edge of the tape has been dress-
ed off of the machine to the right.

To cancel the DUMP EDIT mode press the
button and the transport will return to the EDIT
mode. The EDIT mode can be cancelled by pressing
the button or the button.




LOCATE
| I

Pressing the button causes the transport to
fast wind from the location shown in the TAPE TIME

display (current position) to the location shown in the
LOCATE TIME display.

LOCATE

If the TAPE TIME is a larger number than the LOCATE
TIME display, the transport will rewind from the take-
up reel to the supply reel. The SPOOL mode can be
entered by momentarily touching the MVC knob after
entering LOCATE mode. This causes the wind speed
to be reduced to approximately 1.9 meters per second.

REPEAT
| |

The REPEAT mode causes the APR-5000 to play a seg-
ment of tape repeatedly. It is cancelled by pressing

For programming a REPEAT function, the START
time must be programmed into memory location
28 and the END time must be stored into memory
location 29. The difference between the contents
of memory location 29 and the contents of
memory location 28 must be positive in order for
the REPEAT function to work.

REPEAT

The specified END time must be greater than the start
time. Negative numbers are permissible as long as the
difference between memory location 29 and location
28 is positive.

2. VARI-SPEED PROGRAM mode

VARI-SPEED PROGRAM mode can be operated by us-
ing the numerical keypad or the MVC knob.

The percentage of deviation from standard speed (up
to 50%) and the choice of playing over (+) or under
(—) can be entered from the numerical keypad.

The MVC knob can be also used to change the play
speed in this mode of operation (the display will in-
dicate the percentage of deviation (+) from standard
speed).

By pressing the button again, you will enter
the VARI-SPEED EXECUTE mode.

3. VARI-SPEED EXECUTE mode

The LED on the will illuminate and the
capstan reference will be switched from the internal
crystal reference to a variable reference source set to
provide the deviation programmed in the VARI-
SPEED PROGRAM mode.

TC GEN

| TIME CODE
| GENERATOR

This button selects the internal time code generator.
This function can only be used on the APR-5003,
Center Track Time Code machine. See TIME CODE
SUPPLEMENT.

CHASE

VAR!
SPEED

VARIABLE PLAY
SPEED

Variable Play Speed control provides the ability of
achieving play speed up to 50% over or under the
standard play speed. It operates in three modes, OFF,
VARI-SPEED, and VARI-SPEED PROGRAM.

1. OFF mode

The OFF mode disables Variable Play. This is indicated
when the back lit LED on the button is not
illuminated. The capstan reference source is derived
from the internal crystal.

To enter the VARI-SPEED PROGRAM mode press the
button once, it will cause the button to flash.
The controls are now in VARI-SPEED PROGRAM mode.
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The CHASE mode can only be used with an APR-5003,
Center Track Time Code machine to slave the machine
to an external time code source. See TIME CODE
SUPPLEMENT.

LIFTER

LIFTER DEFEAT

|

Pressing the button causes the lifters to be
defeated. This disables the lifters, causing them to stay
disengaged in a FAST WIND mode, such as FAST FOR-
WARD, REWIND, LOCATE or SPOOL mode. The tape
will pass over the heads. All audio channels will be
undimmed. When this mode is entered, no audio
channels will be dimmed by the transport.

CONTROLS AND INDICATORS //IliII1IIH
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SHIELD

SHIELD DEFEAT

The SHIELD DEFEAT mode is used deactivate the
shields. When this button is pressed, it will light to
indicate that the shield will stay down during PLAY
or RECORD mode.

The audio channels will stay undimmed except during
PLAY mode start-up (when machine is accelerating to
play speed from stop) and PLAY mode wind-down (when
the machine decelerates from play speed to stop).

SPOT

SPOT ERASE

SPOT ERASE disables the record head with the erase
head ON so that tape can be erased (with no bias fre-
quency from the record circuitry). When is
pressed, the button flashes to indicate that this mode
is armed.

The SPOT ERASE mode can now be entered by press-
ing the button, if at least one channel is
in RECORD READY mode. The erase head will turn
on indicated by illuminated ERASE LEDs for all chan-
nels which are active.

The user can erase the desired portion of tape by pass-
ing it over the erase head. To remove the transport
from SPOT ERASE mode, press the button.

SPEED

SPEED

User selectable between high, medium, and low
speeds. Each time the button is pressed the speed will
advance to the next higher speed as indicated by the
HIGH, MID, and LOW indicator LEDs. The range of
these speeds is selected by the headstack identifica-
tion code. When the machine is powered on, the speed
last used will be automatically selected.

In STOP mode, the MVC knob will cause the transport
to shuttle tape dependent on the position and direc-
tion of the knob (MVC mode). Refer to Figure 4-2.

REWIND «§

$ FORWARD

FAST SLOW SLOW FAST
WIND WIND WIND WIND
Figure 4-2. MVC Operation

When the machine is in PLAY mode, the MVC knob
is not functional unless VARI-SPEED mode is also
selected.

In VARI-SPEED EXECUTE mode, the MVC knob will
increase the play speed of the tape machine when
moved to the right and decrease the speed of the tape
machine when moved to the left.

In LOCATE, FAST FORWARD or REWIND mode

touching the knob will reduce the wind speed of the
tape machine (SPOOL WIND).

4.2.2 Computerized Operations

NETWORK LOCAL

LOCAL/NETWORK

INTELLIGENCE

These buttons will decide from where transport con-
trol will initiate. Each of the buttons will illuminate
when active.

When in the LOCAL mode, all control is obtained from
the panel buttons or from the parallel remote control.

When in the NETWORK mode, machine control will
originate from the network (serial remote control) and
the transport and audio controls are all disabled from
the APR-5000. If both the LOCAL and the NETWORK
buttons are lit, parallel control is available from the
network and the panel button simultaneously on a
first come, first served basis (BOTH mode).

@l "'VC MANUAL
I ] l VELOCITY
=t CONTROL

TC GiSPLAY

TIME CODE/

® DISPLAY SELECTOR

When this knob is touched, the MVC indicator LED
will light to indicate that Manual Velocity Control has
been selected. The MVC knob has various functions
dependent on the mode of operation.
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This function can only be used on the APR-5003,
Center Track Time Code machine. See TIME CODE
SUPPLEMENT. In TIMER DISPLAY (DISPL) mode, the
display will show hours, minutes, and seconds.




TAPE TIME RESET and
LOCATE TIME RESET

L [

NUMERICAL KEYS

These two buttons, located to the right of each display
(TAPE TIME and LOCATE TIME), will cause the ap-
propriate display to be reset to zero.

TRANSFER REGISTER
UupP

4

The up arrow button will cause the value shown in
the LOCATE TIME display to be loaded into the TAPE
TIME display. The LOCATE TIME display is unaffected
by this operation. The previcus value of the TAPE
TIME display will be erased and cannot be recalled
unless previously stored in a memory location.

TRANSFER REGISTER
DOWN

0

PRE—

The down arrow button will cause the value shown
in the TAPE TIME display to be loaded into the
LOCATE TIME display. The TAPE TIME display will
be unaffected by this operation. The previous value
of the LOCATE TIME display will be erased by this
operation and cannot be recalled unless previously
stored in a memory location.

+l_

CHANGE SIGN KEY

Will change the sign (positive to negative or negative
to positive) of the LOCATE TIME display used in VARI-
SPEED PROGRAM mode or for the tape timer mode.

Allows the user to enter specific values to the LOCATE
TIME display. Also used in conjunction with
and keys to store information to a numbered
memory location. Used in VARI-SPEED PROGRAM
mode to enter the percentage of deviation from
standard speed.

§TO

STORE

L

This is button is used to store numbers into one of the
30 Transport Control Panel memory locations.

Pressing the button before a pair of numbers
(from 00 to 29) will cause the information in the
LOCATE TIME display to be stored in a memory loca-
tion. The memory location number will be displayed
momentarily on the LOCATE TIME display.

1l RCL
i RECALL

This is button is used to recall numbers from one of
the 30 Transport Control Panel memory locations.

Pressing the button before a pair of numbers
(from 00 to 29) will cause the number in the memory
location to be loaded into the LOCATE TIME display.
The memory location number will be displayed
momentarily on the LOCATE TIME minutes display,
then the value of the memory location will be loaded
into the LOCATE TIME display.

PRESET
S\L(g/% CONTROL STORE o129
oL FREQ g
e H. FREQ - : ‘
* LEVEL i
s L. FREQ . .
o H. FREQ
INPUT
s MON LVL
EQ STD
" NAB TRACK CALIBRATION
* IEC . IND i USER
°1C o ALL . INC LABEL

Figure 4-3. Alignment Control Panel
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4.3 ALIGNMENT CONTROL PANEL

This section provides orientation to the features and
the use of the Alignment Control Panel. Some of the
buttons have more than one function.

4.3.1

In general, the procedure for aligning the APR-5000
is much the same as that for the traditional style pro-
fessional analog recorder with the only difference be-
ing that an alignment parameter selection would not
be made by applying an alighment tool to a trim-pot.
On the APR-5000 series recorder, normal alignment
adjustments require no manual adjustment of any PC.
board adjustment trims. All parameter selection and
adjustment are performed by keystroke operations. In
general, the alignment procedure follows this pattern:

Alignment Procedures

TRACK
EE— SELECTION Select an individual track or
L globat (all) track selector.
PA T
— SETQZE!OENH Select which parameter
will be adjusted.

CALIBRATION
ADJUSTMENT Increase or decrease as desired.

ADJUST
ANOTHER
PARAMETER?

if more parameters are to be
adjusted, select the next parameter.

To go to another track,
select the track.

4.3.2. Track Selector

IND

Selects the individual track selected by the user as
shown on the Status Display. Pressing HCEY will ad-
vance selection to the next track as indicated on the
Status Display.

INDIVIDUAL

ALL

@ ALL

The global command which selects all audio tracks to
be set with the exception of the time code track.

4.3.3. Parameter Selection

There are ten basic parameters that require adjust-
ment in a normal alignment cycle of an analog
recorder. Selection of each of these audio alignment
parameters is provided by the buttons illustrated in
Figure 4-5.

LEVEL L. FREQ H.FREQ

REPRODUCE
(REPRO)

[

[

All buttons in this section will concern calibration to
the reproduce circuitry.

This is the REPRO GAIN CONTROL selecting
the REPRO MONITOR output level to be calibrated.

This selects the Low Frequency equaliza-
tion adjustment for the reproduce circuitry to be
calibrated.

Figure 4-4.

Track Selector
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Figure 4-5. Parameter Selection

This button selects the High Frequency
equalization adjustment for the reproduce circuitry
to be calibrated.

LEVEL L.FREQ H. FREG

SYNC (CUE)

All buttons in this section are related to calibration
of the sync (or cue) circuitry.

This is the SYNC GAIN CONTROL selecting
the SYNC MONITOR output level to be calibrated.

This selects the Low Frequency equaliza-
tien adjustment for the sync (or cue) circuitry te be
calibrated.

This selects the high frequency equaliza-
tion adjustment for the sync (or cue) circuitry to be
calibrated.

MON LVL

INPUT

INPUT MONITOR LEVEL

When this button is selected, the output monitor level
during the INPUT mode is set.

This is the RECORD LEVEL adjustment
selecting the RECORD level to be calibrated. Press-
ing this button will cause the channels selected (as
shown on the Status Display) to enter the RECORD
READY mode.

This button selects the High Frequency
gain of the record circuitry to be calibrated.

LEVEL

BIAS

When this button is selected the amplitude
of the bias signal is calibrated.

4.3.4 Audio Parameter Calibration Adjustment

Once a track selection and an appropriate audio para-
meter has been selected, a calibration adjustment may
then be made. The adjustment will be made at a rate
of approximately 1dB per second once a button is
pressed. It will continue to increase or decrease until
the button is pressed again or until the end of its range
is reached.

DEC

CALIBRATION

LEVEL H. FREQ

RECORD

All buttons in this section are related to record cir-
cuitry calibration.

47

Calibration is used in conjunction with other buttons
to set the level of the selected function.

i=2| This will cause the value of the ahgnment
parameter selected to be decreased until the
button is pressed again.

CONTROLS AND iNnicaTnre NI
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Figure 4-6. Audio Parameter Calibration Adjustment

This will cause the value of the alignment
parameter selected to be increased until the
button is pressed again.

NOTE: When increasing the amount of REC HI EQ,
REPRO LO EQ or SYNC LO EQ, the number
displayed on the Status Display will be reduc-
ed. This is only true for these three ad-
Jjustments. All others will show large numbers
when increased and smaller numbers when
decreased. Rapid INC or DEC can be perform-
ed by holding down the control key and

depressing or .

4.3.5 Equalization Standards

One of three alernative EQ standards are provided on
the APR-5000. These can only be changed when the
global (ALL) track selection has been made unless

selecting the Time Code Equalization Standard which
can only be used on individual track selections.

NAB

NAB EQ

This button selects the NAB equalization standard for
all speeds except 30 ips for which there is no NAB
equalization standard (cannot be selected when
transport is operating at 30 ips).

IEC

IEC EQ

This button selects the IEC equalization standard. It
is the default for 30 ips operation. The AES proposed

Figure 4-7. Equalization Standards
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Figure 4-8. Preset Memory Locations

standard is the most recognized standard for 30 ips.
It follows the IEC family of equalization standards.

TC

TIME CODE

This button selects a special equalization which is best
suited for digital data stream transmissions such as
time code or automation data. This equalization can-
not be used for the audio channels. See TIME CODE
SUPPLEMENT.

4.3.6 Preset Alignments

After an alignment has been performed, it can be
stored in a preset memory location. There are three
preset memory locations per tape speed for a total of
nine preset memory locations for each headstack.
These are used for providing for multiple tape for-
mulation, alternative reference fluxivities, alternative
over bias settings, alternate equalization standards, or
any of the above combinations. User cards are pro-
vided for use with each headstack. These are used in
conjunction with the presets.

CONTROL

This button is used to call up the secondary functions
of any of the keys which have a blue silkscreen
indication. The secondary function can only be ac-
complished when ALL channels are selected and the

(fel\§izls]8 button is pressed.

It is also used to arm the STORE function. When it
is pressed simultaneously (like the shift key on a
typewriter) with the button, it will cause
the STORE function to be armed (causing the
button to be lit).

STORE

This button is used to store the current values of all
the adjustments into one of the three PRESET
memory locations.

As a safety feature, this button must be pressed in
conjunction with the button in order to
arm the STORE function. The STORE button will light
to indicate that the STORE function is armed and all
of the buttons will be turned off. By press-
ing a button at this time, the previously
stored information will be erased and replaced by the
current alignment.

PRESET X

These three buttons are labelled ,
and . When pressed after the
STORE function has been armed, the current value
of all adjustments will be stored into that specific
PRESET memory location. When pressed without the
STORE function armed, it will cause the selected
PRESET adjustments to be recalled. The
button will remain lit to indicate that the PRESET
alignment is being used and will remain lit until any
of the parameters have been changed.

CONTROLS AND INDICATORS i
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NOTE: If a PRESET button is pressed for which there
is no previously stored alignment, the display
will indicate “PE” (Preset Error) and that

alignment will be invalid.

4.3.7 Speed Select Switches

Only one speed can be selected at a time. When the
speed is changed from one to another, the PRESET
memory locations are also changed. The last PRESET
alignment selected for each speed is stored in memory
so that when the speed is changed, the last PRESET
alignment used for that specific speed will
automatically be activated.

The memory which contains the information concer-
ning each PRESET has battery backed-up so that
when the machine is powered on the last SPEED and
PRESET alignment in use will automatically be
activated.

EEESE When pushed, this button will select the
highest speed in the range allowed by the headstack
identification code. The button will illuminate to in-
dicate that high speed has been selected.

EEEEDE When pushed, this button will select the
middle speed. This button will illuminate to indicate
that the middle speed has been selected.

When pushed, this button will select the
lowest speed in the range allowed by the headstack
identification code. It will lilluminate to indicate that
the transport is in the low speed mode.

TAPETYPE, D,
f——

EUSTS EGSTR g
o

Figure 4-9. User Label

4.3.8 User Label

This user label provides a writing surface allowing the
user to notate the specifics of a particular calibration.
(See Figure 4-9.) There is a total of 9 alternate
alignments available, three for each particular tape
speed. Since these software calibrations are unique
to each headstack, this user card travels with its cor-
responding headstack. When tape format, head and
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guide changes are required, the label changes accord-
ingly. Once calibrated for a particular headstack these
calibrations need not be done each time a format
change is required. The headstack identification code
allows the machine to call up the correct grouping of
alignment presets.

4.3.9 Status Display

This is a two digit display to inform the user which
tracks are going to be calibrated or to show the
specific code value of the adjustment in question.
When both decimal points are lit, the display is show-
ing the value of a specific alignment parameter (in-
dicated by the lit button). This is a hexadecimal value
which ranges from 00 to FF. See Table 4-1 for a list
of all display messages. Refer to APPENDIX A for a
description definition of the Error Codes.

Indicate the hexadecimal
0.0. to F.F. value of a specific alignment
function.
All Selects all tracks to be active
1 Track 1 active
2 Track 2 active
3 Track 3 active
PE Preset Error
HI Headstack invalid
HE Headstack error
HO Headstack off
Table 4-1. Display Codes

4.3.10 Secondary Functions

Some of the buttons on the Alignment Control Panel
have secondary functions indicated by blue silk-
screened lettering under each of the buttons. To
activate any of these functions, first depress the
button and hold it down. Then depress
the button for which the secondary function is
desired. These secondary functions are not used for
normal alignment procedures. They allow the user to
access adjustments which provides flexibility rarely
available on traditional analog recorders.

The button and the other button pressed
will both light simultaneously to indicate that the




(RGC)
REPRO GAP
COMPENSATION

(SGC)
SYNC GAP
COMPENSATION

(RCF) (RCB)
RECORD FEED RECORD
FORWARD FEEDBACK

Figure 4-10. Secondary Functions of the Alignment Controi Panel

second function is in effect. See Figure 4-10 for loca-
tion of the second function buttons on the Alignment
Control Panel.

For the specific purpose and use of the secondary
functions refer to SECTION 6, MAINTENANCE AND
CALIBRATION PROCEDURES.

RGC (REPRO GAP COMPENSATION)

This is the second function of the REPRO LEVEL con-
trol button. When the RGC is selected, the high fre-
quency compensation can be adjusted. It controls the
REPRO GAP compensation (RGC) which is used to
counteract the high frequency loss due to the head
gap. This is a useful alignment because headstacks of
differing construction and gap width can be adjusted
for optimum performance with a variety of different

tape types. It is also useful when changing from one
speed to another.

SGC (SYNC GAP COMPENSATION)

This is the second function of the SYNC LEVEL con-
trol button. When the SGC is selected, the high fre-
quency compensation, which is used to counteract the
high frequency loss due to the sync (or cue) head gap,
can be adjusted.

NOTE: Gap Compensation for Repro (RGC) and Sync
(SGC) provide a means to compensate for
alternate gap-width heads. Refer to Table 4-3

411

for standard settings. In addition, these pro-
vide for a degree of low frequency response
extension for heads of moderate width pro-
file, when playing back long wave length
signals. In other words, 30 ips playback of
very low frequency material.

Adjusting gap compensation setting would
be required if heads of significantly different
gap-width are used. Should extensive relap-
ping of tape heads cause a change in high
frequency performance, gap compensation
may be adjusted to compensate.

RCB (RECORD FEED BACK)

This is the second function of the RECORD HI-FREQ
control button. This sets the record feed back
compensation.

RCF (RECORD FEED FORWARD)

This is the second funtion of the RECORD LEVEL con-
trol button. This sets the record feed forward
compensation.

NOTE: The RECORD FEED FORWARD (RCF) and
RECORD FEED BACK (RCB) controls aid in
adjusting the Frequency response for recor-
ding so that the frequency response during
playback will be flat over a wide range of
diverse tape formulation.

CONTROLS AND INDICATORS /{[[{/lIfI
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TYPICAL RECORD SECONDARY
COMPENSATIONS

The settings for RCF and RCB will be dependent of

the type of tape used.

TAPE TYPE 30 IPS [ 15 IPS | 7.5 IPS
3M Scotch 226 RCF Co CB C4
RCB C1 C7 C4
3M Scotch 250 RCF Co CB C4
RCB C2 C7 C4
AGFA 469 RCF Co CB C4
RCB C1 C7 C4
Ampex 456 RCF Co CB C4
RCB C1 C7 C4
BASF LGR50 RCF Co CB C4
RCB C1 C7 C1
AGFA PER528 RCF CO CB C6
RCB C2 C7 C2
BASF LGR30 RCF Co CB C6
RCB C2 C7 Cc2
3M Scotch 176 RCF Co C8 C4
RCB c2 Cc7 C4

Table 4-2. Tape Type Settings

The settings for RGC and SGC are dependent on the

headstack used.

The following settings are made for Y-inch high-speed
NAB and DIN heads.

Repro Gap Compensation 30ips (1
(RGC) 15ips CA
7.51ips CA
Sync Gap Compensation 30 ips Cl1
(SGC) 15ips CC
7.5ips CE

Table 4-3. RGC and SGC Settings For
High-Speed 1/4”> NAB and DIN Heads

44 METER HOUSING CONTROLS

This section contains the descriptions of all the con-
trols and indicators of the Audio channel cards and
the Monitor Speaker. These controls, used in conjunc-
tion with the Transport Control Panel and the Align-
ment Control Panel, comprise all of the audio controls
for the APR-5000.

4.4.1 Audio Channel Functions

The audio channel can be subdivided as to the major
sections of controls. Each card is divided into six
blocks: the ALIGNMENT SELECT INDICATION (ALN ),
RECORD, MONITOR, RECORD LEVEL, OUTPUT
LEVEL, and the VU Meter. See Figure 4-5 for loca-
tions of these controls.

ALN BLOCK

Within the ALN block on the audio channel front panel
is a amber LED which indicates whether or not this
channel is selected during an alignment operation.
Whenever this channel is selected for changes from
the Alignment Control Panel, the ALN SELECTED

ALN
BLOCK

RECORD

LEVEL

VU METER

RECORD
BLOCK

MONITOR
BLOCK

\ OuUTPUT

LEVEL

Figure 4-11.

Audio Channel
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LED will illuminate and all audio channel buttons are
disabled except the RECORD button.

RECORD BLOCK

The RECORD block contains two status LEDs and one
button. The LEDs will indicate whether the BIAS or
ERASE signals are active. Both LEDs will turn on dur-
ing a normal RECORD operation. During SPOT
ERASE, the BIAS LED will not turn on (to indicate
that the RECORD head bias is off) and the ERASE
LED will be on indicating the erase head is turned on.

The RECORD button is also within the
RECORD block. It is illuminated to indicate whether
the RECORD READY is enabled or disabled.

MONITOR BLOCK

The MONITOR block contains the three buttons which
will decide from where the output of the audio chan-
nel will come. The buttons are labelled:

1. I
2. S
3. MO

When the button is pressed, it will il-
luminate to indicate that the output of the audio
channel will be derived from the reproduce head.

When the button is pressed, it will illuminate
to indicate the output of the audio channel will be
derived from the sync or cue head. This will, of
course, be the same as INPUT during a RECORD
operation. During a PLAY operation, the playback
signal will come from the sync head instead of the
REPRO head.

When the button is pressed, it will illuminate
to indicate that the output of the audio channel is the
input of the audio channel.

RECORD LEVEL

The RECORD LEVEL block contains a button and a
knob. When the button is pressed, it will il-
luminate to indicate that the RECORD level into the
record circuitry is being varied by the vernier control
(UNCAL). When the button is not illuminated, the
channel will be in CAL mode with the record level in-
ternally preset.

OUTPUT LEVEL

The OUTPUT LEVEL block is similar to the RECORD
block. It contains a button and a knob. When the but-
ton is not lit, the audio channel is in CAL mode and
the output level is internally preset, When the
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button is pressed, it will illuminate tec in-
dicate UNCAL mode. In UNCAL mode, the output
level is set by the vernier control.

YU METER

Each audio channel contains a VU meter with a range
of —20VU to +3VU. The meters are set at the fac-
tory so that +4dBu is equivalent to 0 VU
(0dBu=0.778VRMS). The meter reference can be set
for different levels by a potentiometer setting on the
CNL (Channel Board). See Section 3.9 for the pro-
cedure. The source of the feed for the VU meter is
decided by the selection within the MONITOR block.

When INPUT is selected, the meter will show the level
of the output of the machine while monitoring INPUT.
This level can be changed by varying the external
signal source or by adjusting the RECORD LEVEL ver-
nier control when the button is illuminated.

When REPRO is selected, the meter will show the
level of the output of the machine when monitoring
REPRO. The signal is derived from the REPRO head
and can be altered by selecting OUTPUT LEVEL UN-
CAL and using the OUTPUT LEVEL vernier control
to set the level.

When SYNC is selected, the meter will show the level
of the output of the machine while monitoring SYNC.
This is the same as INPUT when SYNC is selected dur-
ing RECORD mode (the INPUT button will illuminate).
When the machine is not in RECORD mode, this signal
is derived from the sync head and can be varied by
the OUTPUT LEVEL vernier control when the
button is illuminated.

4.4.2 Monitor Speaker SSA-50

The APR-5000 is equipped with a monitor speaker
model SSA-50. The two buttons are used to select the
input to the amplifier When both buttons are
selected, the input signals will be summed to the out-
put of the monitor amp. The vernier control is used
to trim the output volume. See Figure 4-12 for the
location of these controls.

LEVEL

S,

VOLUME CONTROL

The vernier control sets the volume level of the
monitor speaker. As this knob is turned clockwise the
sound loudness will increase (MAX). As this knob is
turned counterclockwise the loudness will decrease
(MIN). This should be set by the user to a comfortable
listening level.
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TRK-1

TRACK ONE
SELECT

TRK-2

TRACK TWO
SELECT

This button will select Audio Channel 1 as the source
for the monitor amp. The button will illuminate so
that track 1 is being heard through the monitor
speaker.

This button will select Audio Channel 2 as the source
for the monitor amp. This button will illuminate
to indicate that track 2 is being heard through
the speaker.

MONITOR SPEAKER

VOLUME LEVEL
VERNIER CONTROL

TRK1, TRK2,
TRACK SELECT SWITCHES

Figure 4-12.

Meter Housing
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SECTION 5
OPERATION

I

5.1.1

PREPARATIONS
Getting Started

After connecting the APR-5000 to power and install-
ing the appropriate input and output wiring, it is time
to put on a reel of tape and use the machine. It is
recommended that you use high quality professional
recording tape. The tape will determine the quality
of the recordings made with the APR-5000.

The following descriptions are intended to introduce
you to a few basic operation procedures.

5.1.2 Mounting the Reels

The APR-5000 is capable of accommodating
plastic or metal reels from 3 inches to 12¥% inches.
Some reels will require the use of the rubber reel
platter shims (supplied accessory) depending on
the size of the reel flange. This will vary from one
manufacturer to the other. If the tape is not
centered between the reel flanges, then use the
rubber shim between the reel and the reel platter.
If the reels to be used are 3 inches to 7 inches,
they can be mounted directly on the spindle.
When this is done, the reel hubs are installed to
secure the reel to the platter. See the right hand
diagram in Figure 5-1. The large NAB type 10%
to 12% inch reels require the use of reel hubs as
shown in the left diagram in Figure 5-1.

[ )

! TURN 1/6 TURN TO LOCK
' REEL ONTO HUB

FOR REELS THAT FIT
ONTO REEL HUBS

TURN CLOCKWISE TO TiIGHTEN
REEL HUB TO SPINDLE

FOR REELS THAT FIT
DIRECTLY ONTO THE SPINDLE

Figure 5-1.

5-1

Mounting Reels Onto Spindles
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5.1.3 Threading the Tape

Threading tape onto the APR-5000 can be accomplished by referring to Figure 5-2. The tape must ride
smoothly across the heads and the scrape flutter filter

$ERAvennesFY

Figure 5-2. Threading Tape

5.2 TRANSPORT CONTROL

5.2.1 Tape Break Indicator STEP 2 Turn the power switch to ON. The STOP

button will be illuminated to indicate that

STEP 1 Thread the tape onto the reels. Refer to Sec- the tape has broken the photo-cell housed
tion 5.1.3. under the headstack.




5.2.2 Fast Wind Modes

Refer to Figure 5-3, Transport Control Panel for each
step below.

STEP 1

STEP 2

STEP 3

To advance the tape to a position forward
on the tape press the button. The
tape will wind from the supply reel to the
take-up reel.

To rewind backwards on the tape, press the
button. The tape will wind from the
take-up reel to the supply reel.

To wind to a specific location on the tape,
set the time in the LOCATE TIME display
by pressing the appropriate numerical keys.
Press the button and the
transport will fast wind to the desired loca-
tion with the FF and REW buttons il-

STEP 4

STEP 5

luminated. When the TAPE TIME and the
LOCATE TIME displays are the same, the
transport will stop.

If it is desired, touch the MVC knob during
a fast wind mode and the transport will
enter SPOOL mode. The wind speed will be
reduced to allow the tape to be packed
evenly on the reel.

Each time a fast wind mode is selected, the
audio channels will be dimmed and the
lifters will engage removing the tape from
the heads. If it is desired, the lifters can be
defeated causing the tape to ride across the
heads during fast wind modes. This is done
by pressing the button. When the
lifters are defeated, the audio channels are
not dimmed allowing the audio information
to be heards as it winds across the heads.

STEP 3

Ve

TC DISPLAY

O TAPE TIME / d o
HEELL
IV ]
LOCATE TIME / COUNTER
OOOWEERa0] | Gl
W s
2 : — 9
ONETWOF{K LOCAL SVPAERElD -~
. 7 ] 8 9
| O i O (@]
SPOT TC GEN _ CHASE 4 5 6 REPE AT
o @ o] 5 | STEP 3
S| B I ] 2 ||| 3 ] L 1
STEP 54| SHIELD UIF IER SPEED LOCALE
S s
o] C =
e B - STEP 4
tAPL SPEED
— © © ——— i
\ LOW MID HIGH
STEP 2\ - \FF PLAY STOP HECCRD Lo
4= 23 >] i [ | o L ‘
O O
s _——-J

Figure 5-3. Transport Control Panel

5-3
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* STATUS DISPLAY

Figure 5-4. ALN Status Display

5.2.3 MVC Operation

The MVC knob can be used to shuttle the tape from
the STOP mode. When the machine is in the STOP
mode, touch the MVC knob. The green MVC LED will
illuminate to indicate that the MVC mode is selected.
Move the knob to the right and the transport will wind
a a forward direction, that is, the tape will be wound
from the supply reel to the take-up reel. The more to
the right the MVC control is pushed, the faster the
wind speed will be. Now move the MVC knob to the
left. The tape will wind in the rewind direction with
the tape from the take-up reel emptying onto the
supply reel. When the MVC mode is used, the audio
channels will not be dimmed allowing the audio signal
from the tape to be audible through the monitor.

, 5 \

vu -5 "3-2-1 0 4
07 ;
-20 \ {

- ALN —r— RECORD MONITOR
SELECTED | BIAS  gpapy REPRC SYNC INPUT
tipliooo
RECORD +C | )

READY | ~RECORD LEVEL~

~
I UNCAL UNCAL :

o]
MIN MAX ! @ MIN MAX

OUTPUT LEVEL ~

Figure 5-5. Meter Housing — Recording
Preparations

5.3 RECORDING
5.3.1 Preparations

STEP 1 Connect the appropriate audio line so

urce

to the IN connectors of the APR-5000.

STEP 2
and ensure that there is no error indic

Turn the power switch to the ON position

ated

in the Status Display. If an error is indicated
see Appendix A and correct the error, then

continue.

STEP 3 Set the desired channels to REC

ORD

READY by pressing the appropriate Record

buttons. (See Figure 5-5).

’ 5 \

- ALN RECORD MONITOR
SELECTED{ BIAS  geapy REPRO SYNC INPUT
L1
RECORD ©
READY g

~RECORD LEVEL ~ I
UNCAL UNCAL

RECORD -
LEVEL \@"
UNCAL N wax ] MIN T MAX
S

OUTPUT LEVEL ~

- INPUT

A

Figure 5-6. Meter Housing — Audio Level
Adjustments
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5.3.2 Audio Level Adjustments

Press for each of the audio channels in the
meter housing with the audio information to be
recorded at the APR-5000 audio inputs. It
is recommended to play a section of the material
which has the most level. Be sure that the meters do
not deflect above 0 VU for sustained periods. If they
do, it will be necessary to reduce the input signal or
to press the RECORD LEVEL button. Peak
program material should never cause the needle to

deflect to its right side stop (greater than +3dB). Refer
to Figure 5-6.

5.3.3 To Start Recording

Press the and buttons simultane-
ously. All channels that are RECORD READY with the
button lit will enter RECORD mode and the
BIAS and ERASE LEDs will be illuminated. The

and buttons will also be
illuminated.

TC DISPLAY

-
O TAPE TIME d
INBEENNN
[ Mt
H M S F
LOCATE TIME COUNTER
/
1 B
H M S F
& 9)
O
O NETWORK LOCAL oobeD
7 8 9
@ (8]
SPOT TC GEN 4 5 6 REPEAT
2] @) =]
1 2 3
SHIELD LIFTER SPEED LOCATE
© o ||| s10|| ReL|i| +- el
L peFear —
TAPE SPEED I Mve
o © =
LOW MID HIGH i é :E
REW FF PLAY sTOP RECORD EDIT
44 | 4 4 B { } D
@) O

RECORD

Figure 5-7. Transport Control — To Start Recording
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5.3.4 Monitoring During Record

During RECORD mode the user may select the
monitor source as either being the INPUT signal which
is being recorded (press or ) or the
REPRO signal which is derived from the Reproduce
head playing back the signal which has just been
recorded (press ). The REPRO signal will be
delayed from the INPUT signal (by the distance be-
tween the heads divided by the Play speed).

. = N

— ALN —r—— RECORD =y
SELECTED | BIAS  ppapy

MONITOR
REPRO SYNC INPUT

B & g

~ RECORD LEVEL ~ QUTPUT LEVEL ~

~
UNCAL UNCAL @

SELECT
ONE

ERASE

MIN MAX l MIN MAX

Figure 5-8. Meter Housing — Monitoring
During Record

54 PLAYBACK

5.4.1 Preparation

STEP 1 Connect the audio output (OUT) connectors
of the APR-5000 to the line input connec-
tors of the desired mixing console or audio
amplifier.

STEP 2 Turn the power switch to ON. Set the audio

channels for the desired playback source.

This will be either the Repro head

( ) or the Record head ( ).

The Repro head will give better frequency

response.

5.4.2 To Start Playback

STEP 1 Pressthe button. It will illuminate
to indicate that Play mode has been
selected. If the transport is not in STOF
mode, the button will also il-
luminate to indicate that the transport is in

5-6

Preset Play. When the transport comes to

a full stop, then it will enter Play mode.
STEP 2 If desired, set the output level of the
APR-5000. Press OUTPUT It will
illuminate to indicate that the output level
will now be set by the vernier control. Set
the vernier control to the desired volume
level. The panel meter will indicate the
level of the output.

5.5 RECORD PUNCH-IN

When it is desired to add a channel referenced to an
existing channel.

In the example, we will attempt to append the
material on one track (TK1) for ten seconds in the mid-
dle of a program. Track 2 will remain in PLAY mode
and will not be changed during this operation.

STEP 1 Connect the track 1 IN connector to the ap-
propriate audio source. This source will pro-
vide the audio material which will be ap-
pended into the program.

STEP 2 Connect the track 1 and track 2 OUT con-

nectors to the desired audio monitoring

source. During the punch-in period, track

1 will be live (it may be desired to mute or

attenuate the signal during the punch-in

period).

STEP 3 Put track 1 in RECORD READY mode by

pressing the button.

STEP 4 Put track 2 in SAFE mode. Ensure that the
button is not illuminated. If it is
illuminated, press the RECORD

button and will extinguish.

Place both channels in SYNC mode by
pressing the buttons.

STEP 5

STEP 6 Locate the section of the program to be ap-
pended. Wind to a point several seconds
before the time the desired recording will
begin (the punch-in point).

STEP 7 Press the button. The transport
will enter PLAY mode and the program
material will be heard through the audio
monitor.

STEP 8 At the appropriate time in the program,
press the button. Track 2 will
enter the RECORD mode and the BIAS and




ERASE LEDs will illuminate. The previous

material on track 2 will be erased.

STEP 9 When the punch-in period is completed,

press the button and track 2 will
drop out of RECORD mode.

5.6 OTHER OPERATIONS

5.6.1 Spot Erasing

Preparations

STOP mode

Press

A 4

Erase tape

Press

;

( STOP mode)

See RECORD preparations, Section 5.3.1.

IPNYWR | sPOT ERASE l
A 4

The button will flash to indicate that the SPOT
ERASE mode is armed.

Tension on the tape will be released.

On all channels that are in RECORD READY
mode, the ERASE LED will illuminate to indicate
that the specific channel is erasing.

Move the reels by hand causing the desired por-
tion of tape to be passed before the erase head.

Tensions are restored and the RECORD ERASE
LEDs extinguished.

57
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5.6.2 Repeat Function

This is used to create a ‘‘looping” mode. There are two methods of creating a repeat function. If the repeat

time values are not known:

STOP mode

Preparations

Prepare for playback. See Section 5.4,

Locate the starting
point of the tape
to be repeated

Using FAST FORWARD, REWIND, LOCATE, PLAY
or MVC. Stop the machine at the desired point.

Is the
TAPE TIME
negative?

YES

:

Press TAPE TIME . R v,
B (reset) This sets the TAPE TIME to zero.

Press 'n ln' STO

h 4

Locate the ending
of the tape to be
repeated

I

Press Lo ifl sTo

¢

Press REPEAT.

.

Press STOP

STOP mode

Store in memory
location #28

Using any of the tiansport motion controls.

Store ending time in memory location 29.

Transport will LOCATE to location 28, PLAY to
location 29 and repeat indefinitely.

To exit. repeat function.

5-8




When the repeat time values are known:

STOP mode

Repeat
Enter start time
through the
numerical keys.

Enter the repeat start time in the format of hours,
minutes, and seconds. Left most zeroes do not
need to be entered manually.

Press | IFD ] | KR STO

Store the repeat start time into memory
location 28.

!

Enter the repeat end
time through the
numerical keys.

Enter the end time in the format of hours,
minutes, and seconds. This value must be greater
than the start time value.

Press | [FR | | B | |

Store the repeat end time into memory
location 29.

Set the zero
point on the tape.

v

Press REPEAT

v

Press Bl

\ STOP mode

Locate the zero marker on the tape and zero the
TAPE TIME display by pressing the appropriate
reset ( ] ) button.

The transport will enter LOCATE mode and will
wind to the repeat start point. It will enter PLAY
mode until the repeat end time is reached. It will
then LOCATE and repeat the cycle.

5-9
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SECTION 6
MAINTENANCE AND CALIBRATION PROCEDURES

6.1 OVERVIEW

This section provides the information required to per-
form routine maintenance, full audio alignment, and
the electro-mechanical re-adjustment of the tape
path. All of these procedures do not need to be per-
formed at regular service intervals.

61

6.2 NECESSARY TOOLS

The following is a list of test equipment and unique
tools required for performing maintenance or repair
on the APR-5000. The test equipment marked with
an asterisk (*) and the appropriate test tapes are the
basic tools necessary for regular preventive
maintenance and alignment. Substitute test equip-
ment should have equivalent or better specifications
than the test equipment on the suggested list.

6.2.1 Test Equipment

NORTRONICS Model No.
QM-211 or equivalent

De-magnetizer* —

Oscilloscope — Tektronix 455, 60MHz, BW,
Dual Trace, Delayed Sweep or
equivalent

AC voltmeter* — Senheiser UPM-550 or
equivalent

Signal Generator* — Krohn Hite 1000A, Hewlett
Packard 209 or equivalent

Digital Voltmeter — Fluke 77, Beckman 310 or
equivalent
Logic Probe

Flutter Meter — EMT 424 (optional)

6.2.2 Required Service Items

1) Lint-Free Cleaning Cloth (towel, rag, etc.)

2) Cleaning Piece (SONY part #2-034-697-00), Foam
swabs, or Photographic Grade Chamois

3) Cleaning Fluid (SONY part #Y-2031-001-0),
Methanol, or Commercial Grade Alcohol

REAINMTEMANAE ANMN AALRRATIAN DROACEDIRFES vinninni



MAINTENANCE AND CALIBRATION PROCEDURES (i1

6.2.3 Test Tapes

To properly align the APR-5000’s playback electronics,
precision test tapes must be used. These tapes, made
under controlled laboratory conditions, contain a
series of test tones at a standard reference fluxivity.
The test tapes suggested for use are standard
reproduce reference tapes manufactured by Magnetic
Reference Laboratory. In order to retain the integrity
of these tapes, it is important to handle the tape with
care. Never store the tapes near any magnetic fields,
transmitters, or expose them to extreme temperature
or humidity. Whenever it is necessary to use any of
these tapes always clean and de-magnetize the
headstack prior to mounting the test tape onto the
reel platter. Always make sure that tape is packed
evenly on the reel by playing to the end or using
SPOOL WIND mode.

NOTE: The high frequency tones recorded on the
tape will drop several decibels as the tape
becomes older. Deteriorated alignment tapes
should be replaced immediately.

6.2.4 Tools

Technician Tools

J1: Rack Gauge

J2: Zenith Block
Metric Nutdriver Set
Metric Hexdriver Set
2mm Screwdriver
J3: Tentelometer
2.6mm Screwdriver
3mm Screwdriver
4mm Screwdriver
J4: Spring Scale

J5: Roller Guide Alignment

Tool

U.S. inch standard
J-6105-980-A
J-6105-960-A

4mm to 13mm
1.27mm to 5mm

J-6041-680-A

J-6041-640-A (5kg),
J-6042-670-A (1 kg),
or equivalent

J-6105-930-A

For additional unique tool information and addresses
of manufacturers see Appendix C.

1/4-inch machine
Magnetic Reference Laboratory (MRL)

1/2-inch machine
Magnetic Reference Laboratory {(MRL)

MRL #21T204 7.5 ips NAB MRL #31T218 7.5 ips NAB
MRL #21T302 7.5 ips IEC MRL #31T328 7.5 ips IEC
MRL #21J205 15 ips NAB MRL #31J219 15 ips NAB
MRL #21J303 15 ips IEC MRL #31J339 15 ips IEC
MRL #21L221 30 ips AES MRL #31L220 30 ips AES

MRL #21F101

3.75 ips NAB/IEC

Table 6-1.

Recommended Test Tape
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J1

J2

J3

J4

J5

APR-B003 ONLY

J7 J8
| —
APR-5003 ONLY
Hlustration No. Description J No.
J1 Rack Gauge J-6105-980-A
J2 Zenith Block J-6105-960- A
J3 Tentelometer J-6041-680-A
J4 Spring Scale (5 kg) J-6041-640- A
Ja Spring Scale (1 kg) J-6042-670-A
J5 Roller Guide Alignment Tool J-6105-930-A
Jé Time Code Decoder Box J-6106-140-A
J7 Center Track Time Code Head Gauge | J-6220-320-A
J8 Brake Torque Hub J-6101-430-A
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6.3 ROUTINE MAINTENANCE

The APR-5000 requires minimal maintenance. The
most important preventive maintenance is regular
cleaning. Perform the following maintenance at the
specified intervals.

TIME INTERVALS
PREVENTIVE BETWEEN

MAINTENANCE MAINTENANCE"
Clean: Tape Path 10 Hours
De-magnetize Heads 20 Hours
Clean Moving Guides 100 Hours
Tape Tension 500 Hours
Check Reel Motor
Brake Assemblies 1000 Hours
Renew Hours Meter 5000 Hours

Table 6-2. Preventive Maintenance Schedule

* = Equivalent Playing Hours at 15 ips

Refer to Section 6.5, Transport Alignment Procedures
for a full description of the preventive maintenance.

6-2-2

6.4 DISASSEMBLY FOR SERVICING
6.4.1 Headstack

The headstack on the APR-5000 is easily removable
by unscrewing the three large screws from the
head block. Inside the headstack assembly, there is
a DIP switch used for programming the headstack
identification (ID) code. See Figure 6-13 for location
of these parts. Each time a headstack is used on the
machine for the first time, be sure to make the ap-
propriate head adjustments as shown in Sections 6.5
and 6.6.

NOTE: All adjustment and alignment procedures do
not require removal of the headstack.

STEP 1 Remove the headstack cover if it installed
in the headstack.

STEP 2 Unscrew the three screws from each
corner (see attachment screws on
Figure 6-12). These screws are captive to
the headstack assembly.

STEP 3 Remove headstack from deck by pulling

straight up.

STEP 4 To re-install, gently place the headstack to
be installed on the connector and studs.
(See Figure 6-1.)

CAUTION: Ensure that the connectors on the
headstack and on the deck are properly mated.
This is very important in order to prevent damage
to either of the connectors.

STEP 5 When the connectors are properly mated,
apply downward pressure on the headstack
assembly so that is seats firmly to the deck
connector and studs.

STEP 6 Tighten the three mounting screws.




6.4.2 Removal of Top Front Cosmetic Cover

Some of the adjustment and alignment procedures in
this section requires removal of the top front cosmetic
cover. When it is necessary refer to this procedure.
(See Figure 6-1.)

STEP 1 Remove the headstack cover, if it is in-
stalled. Remove the headstack. Refer to Sec-
tion 6.4.1.

STEP 2 Remove the pinch roller by unscrewing the
metal cap (counter clockwise) and lifting
the rubber puck.

STEP 3

STEP 4

Remove the four screws on the.top of
the upper cosmetic panel (around the reel
motors) near the headstack.

Remove the top front cosmetic panel by lift-
ing upward.

HEADSTACK
MOUNTING

MOUNTING SCREWS

PINCH ROLLER
MOUNTING

Figure 6-1. Removal of Top Front Cosmetic Cover
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6.4.3 Removal of Top Rear Cosmetic Cover

Some of the adjustment and alignment procedures in
this section requires removal of the top rear cosmetic
cover. When it is necessary refer to this procedure.
(See Figure 6-2.)

STEP 1

STEP 2

Remove any reels that are mounted on the
reel motor spindles.

Loosen the two captive screws on either
side of the neck brace and tilt the Meter
Housing to the rear (so that the front of the

STEP 3

STEP 4

STEP 5

Meter Housing is tilted upward). This is
necessary to allow clearance.

Remove the two screws located at the
rear corners of the cosmetic panel.

Remove the cosmetic panel by lifting the
rear forward. It is hinged on the front.

The KBD and DSP may be removed by
unscrewing the two screws located at
the top corners of the assembly, beneath
the top rear cosmetic panel, and lifting.

TOP REAR COSMETIC
COVER MOUNTING SCREW

CAPTIVE SCREWS
ON METER HOUSING
NECK BRACE

\

CAPTIVE SCREWS ON REAR DOOR

TOP REAR COSMETIC
COVER MOUNTING SCREW

,/ |

Figure 6-2.

Removal of Top Rear Cosmetic Cover




6.5 TRANSPORT ADJUSTMENT
PROCEDURES

This section provides all the information required to
make a full transport adjustment including the tape
path, the static head positioning, and the electronic
transport control system.

The mechanical tape path is critical. Tapes recorded
on a mis-aligned deck will not playback properly on
any other deck. The tape path of the APR-5000 is
relatively stable and rarely requires adjustment under
normal use.

The deck has been designed so that adjustment of the
tape path is only required when the components have
been physically altered (i.e, changed or worn parts),
when operated properly, the deck will rarely need
adjustment.

Some of the common reasons for making transport ad-
justments are listed below:

e Tape Walk — Tape rides up and down over the
heads.

e Improper Tape Pack — Tape does not pack smoothly
on the reel.

e Noisy guides — Tape noise when passing through
the tape guides or the roller guides.

e New Headstack — Check the transport adjustments
when replacing the headstack with one which has
not been adjusted for this machine.

e Tape Handling — Tape is not flowing smoothly
(wrinkling or curling) over the guides. (Skewing)

® Repair or Replacement of Parts — If any of the
mechanical or electrical components of the tape
transport system have been repaired or replaced.

SUPPLY BRAKE ASSEMBLY TIB NECK BRACE

METER HOUSING (TOP) -

LNT

SUPPLY REEL PLATTER

SUPPLY REEL SPINDLE

(SUPPLY) RTS

FEX ASSEMBLY
HEADSTACK CONNECTOR

S-GUIDE ASSEMBLY

HES

FLUTTER DAMPENING ARM

TIMER ROLLER ASSEMBLY
TTS

LIFTER ASSEMBLY

SPLICING BLOCK

TAKE-UP BRAKE
ADJUSTMENT

TAKE-UP REEL PLATTER

(TAKE-UP) RTS

CPU

CAPSTAN MOTOR ASSEMBLY
(INCLUDES T-GUIDE

KBD ASSEMBLY
{INCLUDES KBD AND DSP}

EQOT SENSOR

SHIELD ASSEMBLY

Figure 6-3. Location of Deck Assemblies
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NECK BRACE

METER —%"
HOUSING

REEL HUB =

<= REEL HUB

TAKE-UP REEL
MOTOR

REAR DOOR

HEAT SINK

Figure 6-4. Location of Rear Door Assemblies

6.5.1 Cleaning Tape Path includes the heads and the fast guides. Cleaning fluid
or methanol (commercial cleaning alcohol) is applied

Before beginning the alignment procedure all tape with feam swabs or photographic grade chamois. Refer

guides and heads should be theroughly cleaned. This to Figure 6-5 for the location of these parts.

RIGHT FAST GUIDE

LEFT FAST
GUIDE

TIME CODE HEAD

WQCJHANNE CARD

ERASE HEAD

Figure 8-5. Stationary Components of Tape Path

6-6




It is not recommended to use cotton balls or cotton
swabs to do this cleaning, small strands of cotton may
be left behind. Never clean the heads in a vertical (up
and down) motion, always clean in the direction that
the tape passes over them. It is not recommended to
use this cleaning fluid on the pinch roller puck, the
capstan shaft, the scrape flutter filter, or the timer
roller.

At this time also clean the ceramic capstan shaft and
the flutter dampening arm using all-purpose non-
detergent household cleaner. (See Figure 6-6.) Apply
the cleaner to a lint-free cleaning cloth and then
clean the ceramic parts with the moistened cloth.
Never apply the cleaner directly to the parts as it may
drip into the lubricated bearings and cause advanced
wear.

FLUTTER
DAMPENING
ARM

CAPSTAN
SHAFT

Figure 6-6. Ceramic Components of Tape Path

6.5.2 Demagnetizing The Heads

Heads and tape guides should be routinely
demagnetized at regular intervals, (see Table 6-2,
Preventive Maintenance); since after a few hours of
use it is possible for these surfaces to become slightly
magnetized. In extreme cases, a tape passing over a
magnetized head or tape guide will be partially erased.

STEP 1 Turn the APR-5006 power switch OFF.

STEP 2 Starting with the erase head, move the tip
of the de-magnetizer as close as possible to
the heads (move within 1/16 inch) without
actually touching the head surface.

STEP 3 Turn the de-magnetizer power ON.

STEP 4 Slowly move the de-magnetizer away from
the heads until it is at a distance of several
feet.

STEP 5 Turn the de-magnetizer power OFF.

67

STEP 6 Repeat Steps 1-5 for the sync head and the
repro head.

6.5.3 Cleaning Moving Guides

It is recommended to clean the moving parts of the
tape path periodically. Refer to Table 6-2, Preventive
Maintenance and Figure 6-7, Tape Path-Moving Parts
for these locations.

The S-guide, T-guide, and scrape flutter filter should
be cleaned with the same cleaning fluid used for clean-
ing the heads (methanol or equivalent). It is very im-
portant that the cleaning fluid does not enter the bear-
ings. This will wash away the lubrication and cause ad-
vanced wear.

When cleaning the scrape flutter filter always use a
foam swab which has been slightly dampened by the
cleaning fluid and has been allowed to dry for several
seconds. For cleaning the timer roller or the pinch roller
puck use the all-purpose non-detergent household
cleaner used for cleaning the capstan shaft.
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8 PINCH ROLLER
o PUCK

-5.GUIDE / y

TIMER
ROLLER

* CLEANING FLUID 2-034-697-00
{METHANOL OR COMMERCIAL GRADE ALCOHOL)

*T-GUIDE

“SCRAPE FLUTTER
FILTER

Figure 6-7. Tape

When cleaning these moving parts always apply the
cleaning fluid to the cleaning cloth or foam swab rather
than applying directly on the parts. Do not use ex-
cessive amounts of cleaning fluid. Regular cleaning will
prevent the build-up of oxide particles from the tape.

6.5.4 Check the Reel Motor Assemblies

6.5.4.1 Reel Motor Brake Adjustment

Check and adjust the reel motor brake assemblies
as necessary.

STEP 1 Remove tape and reels (if any) and turn
the power switch off.

STEP 2 Place brake torque hub (#J-6101-430-A)
onto supply motor turntable.

STEP 3 Attach a 500g spring scale (#7-732-050-
50) to the brake torque hub.

STEP 4 Observe spring scale and pull in a coun-

terclockwise direction. Take reading at
average point when the hub starts to
turn. Specification is 360g +/—80g.

Path — Moving Parts

STEP5 To adjust brake torque, move spring
towards end of bracket (away from
motor) to increase brake torque. To
reduce brake torque, move in opposite

direction. Refer to Figure 6-8-1.

Attach a 200g spring scale (#7-732-050-
40) to the brake torque hub.

STEP 6

STEP 7 Observe spring scale and pull in a clock-
wise direction. Take reading at average

point when hub starts to turn.

STEP 8 Verify torque is 80g +/—40g.

STEP 9 Remove brake torque hub from supply
motor and install onto takeup motor.
STEP 10 Attach a 500g spring scale to the brake
torque hub.

STEP 11 Observe spring scale and pull in clock-
wise direction. Take reading at average
point when hub starts to turn. Specifi-
cation is 360 +/—80g.

STEP 12 To adjust brake torque, repeat STEP 5.

STEP 13 Attach a 200g spring scale to the brake

torque hub.

6-8



STEP 14. Observe spring scale and pull in a coun-

terclockwise direction.

Take reading

at average point when hub starts to

turn.

STEP 15 Verify brake torque is 80g +/—40g.

SPRING ADJUSTMENT
HOLES

Figure 6-8-1. Reel Motor Brake Assembly Spring

Adjustment

NOTE:In case of using the Brake torque hub
(#9-911-041-01; 50mm DIA)), you should
adjust the brake torque with two times
numbers of the above specifications as
shown.
360g +/—80g ———> 720g +/—160g
80g +/—40g ———>160g +/—80g

6.5.4.2 Reel Table Height Adjustment

STEP1 Remove upper rear cosmetic panel.

STEP 2 Place the Reel Motor Height Gauge
Block on the Reel Motor Mounting
Plate (as shown in Figure 6-8-2.)

NOTE: The specification of reel table height states
that the distance between the reel hub
assembly and the test jig shall be 0. In
other words, no gap should be present
between the reel hub assembly and the test
jig.

STEP 3 If the specification is not met, loosen

the set screw with a 2mm hex wrench

and adjust height accordingly (Refer

to Figure 6-8-2.)
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REEL MOTOR

HUB REEL ASS'Y —~ HEIGHT GAUGE BLOCK

+
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HEX i
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REEL MOTOR
MOUNTING PLATE

§——oa— REEL MTR

Figure 6-8-2.

6.5.5 Renew Time Meter

When the time meter on the power supply has reach-
ed its maximum reading (5000), replace it with a new
one or switch the two leads which connect to the time
meter. This meter will operate in the reverse direc-
tion counting down from 5000 hours to zero. See Ap-
pendix C for the Molex pin removal tool number. (See
Table 6-2, Preventive Maintenance.)

Procedure to Reverse Time Meter

STEP 1 Open the ALN door and turn the power

switch OFF.

STEP 2 Remove the two small screws. The panel
is hinged on the bottom.

STEP 3 Follow the two wires which connect to the
time meter.

STEP 4 Remove the Molex connector from the CSL
and reverse the wires.

STEP 5 Re-install the Molex connector and the
hours meter will run in the reverse direc-
tion counting from 5000 hours to zero.

STEP 6 Re-install the two screws which attach
the front panel of the power supply.

STEP 7 Turn the power switch ON.

MAITEMANAC AMD ~ALIRDATION DRANCERTIDES HITHTITHIH
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TIME
METER
(HOURS)

Figure 6-9. Power Supply Time Meter

6.5.6 Head Alignment

In order for the APR-5000 system to function properly
the tape must remain in firm physical contact with
the head surface at all times. Even the smallest
misalighment may cause errors in level and response
that may be incorrectly attributed to the electronics
system. The tape must be evenly distributed across
the entire head surface when passing across it in PLAY
or RECORD mode. If the distribution is not even and
the pressure is greater at one edge, this can result in
skewing of the tape away from the center of the head.

6.5.6.1 Head Zenith Adjustment

The head zenith is always checked after the head
height is adjusted or whenever tape path adjustments
have been made. The head zenith is adjusted so that
the head surface is parallel to the fixed guides. This
adjustment will affect the overall tape path.

The head zenith adjustment is made using the zenith
block.

STEP 1 Turn the power OFF. Remove the headstack
cover if installed then loosen the three
headstack mounting screws using a
driver. Remove the headstack from the
machine by pulling upward.

STEP 2

STEP 3

STEP 4

STEP 5

STEP 6

STEP 7

STEP 8

STEP 9

STEP 10

6-10

Prepare zenith block.

Hold head block unit in hand.
Proceed to Step 10 if mono or 2track
configuration.

Place side of zenith block into left tape
guide,

Allow other end of zenith block to rest
against T.C. (time code) head surface.

Apply light pressure to zenith block with
finger at tape guide end.

Position head block wunit towards a
source of light.

Observe area between zenith block and
T.C. head surface (3track only).

Adjust zenith (rear) screw cw or ccw
(clockwise or counterclockwise) until
no light is visible between time code
head surface and zenith block. (Skip
Step 10)

Position one end of zenith block to left
tape guide and the other end to erase
head surface. (Proceed to Step 13).




STEP 11

STEP 12

STEP 13

STEP 14

STEP 15

STEP 16

STEP 17

STEP 18

STEP 19

STEP 20

STEP 21

STEP 22

STEP 23

STEP 24

NOTE:

Position one end of zenith block to TC
head and other end to erase head sur-
face,

Apply light pressure to zenith block at
T.C. head end. (Skip Step 13).

Apply light pressure to zenith block at
tape guide end.

Observe area between zenith block and
erase head surface.

Adjust zenith screw cw or ccw until
no light is visible between zenith block
and erase head surface.

Position one end of zenith block to
erase head surface and other end to sync
head surface.

Apply light pressure to zenith block at
erase head end.

Observe area between zenith block and
sync head surface.

Adjust zenith screw of the sync head
cw or ccw until no light is visible be-
tween zenith block and sync head sur-
face.

Position one end of zenith block to right
tape guide and other end to repro head
surface.

Apply light pressure to zenith block at
tape guide end.

Observe area between zenith block and
repro head surface.

Adjust zenith screw of the repro head
cw or ccw until no light is visible be-
tween zenith block and repro head sur-
face.

Remove zenith block.
Any head adjustments performed on

time code head stacks will require longi-
tudinal offset readjustment.

6-11

STEP 25

STEP 26

STEP 27

6.5.6.2

Install the headstack on the deck. Use cau-
tion when mating the multi-pin connector
on the headstack to the socket on the deck
as the connector may become damaged by
being misplugged. Hand tighten the moun-
ting screws (be careful not to overtighten).

Turn the power on and thread the work
tape onto the reels.

Press and observe the head
height. The tape must ride between the
two grooves machined in the repro or
sync head (see Figure 6-10, Repro or
Sync Head Height) or equalize the dis-
tance © and @ on the erase head (see
Figure 6-11, Erase Head Adjustment;. If
it is not, repeat this procedure until
both adjustment specifications have been
satisfied,

Head Height Adjustment

The head height adjustment is checked when the tape
is not centered on the head surface.

Observe the tape movement across the heads. The tape
should be centered between the two grooves which are
machined into the surface of the head when checking
the repro or sync head (see Figure 6-10). When ad-
justing the erase head make sure that the distance (€)
is equal to the distance (@) in Figure 6-11. If adjust-
ments are necessary refer to this procedure.

l

__——— GROOVE
l D

| S S |
TAPE
! , -
e e
L k4

Figure 6-10. Repro or Sync Head Heights
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Figure 6-11. Erase Head Adjustments

STEP 1 Turn the height adjustment screw (refer to
Figure 6-12) clockwise to raise the head or
counter clockwise to lower the head.

NOTE: This adjusts the height of the front
of the head only.

STEP 2 Turn the zenith adjustment screw in the
same direction to compensate for the tilt
created when adjusting the head height.
This will adjust the height of the rear of
the head.
STEP 3 Turn the azimuth adjustment the same
number of turns in the opposite direction
to compensate for the tilt created by chang-
ing the height.
STEP 4. Always verify the head zenith after ad-
justing the head height. (Refer to Sec-
tion 6.5.7 Head Zenith Adjustment.)
STEP 5 Always, verify height adjustment after
Zenith adjustment is performed.

MOUNTING
SCREWS

WHA%

AZIMUTH .@

Figure 6-12. Headstack Adjustment Screws

6.5.7 Headstack ldentification Code

Before installing the headstack, check that the
DIP switch setting on the headstack. Assure that
it is valid. (See Figure 6-13, Headstack Identifi-
cation Codes.)

MONO 2TK | 3TK STACK ID
1/4 A 114 A1 1/4 A 001
1/4 B 174B | 1/4B 010
NA 14 C | 12 A 011
N A 14D 1/2B 100
NA 1/2 A NA 101
N A 1/12 B N A 110
I
SPEED 177 —
375 — 15 1 0 123456781 =CLOSED
) — OQPEN —o
TRACK
MONO C 01
2 TK 010
3TK 011

Figure 6-13. Headstack Identification Code
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6.5.8 Reel Tach Sensor (RTS) and Tape
Tach Sensor (TTS) Adjustment

The Reel Tach Sensors (RTS) and the Tape Tach Sen-
sor (TTS) should be checked prior to attempting to
making adjustments to the tape tension or the Reel
Motor Driver offset adjustment. These adjustments
cannot be properly done when the RTS or the TTS are
out of adjustment.

In this procedure, the output of the tachometer sen-
sor circuits is set to have a 50% duty cycle. These
signals are out of phase by 90 degrees (set by the
physical dimensions of the sensor IC). In order to ac-
cess the TIB to measure the tachometer outputs, it
is necessary to remove the top rear cosmetic cover.
Never thread a standard reproduce reference tape on-
to the reels with the cosmetic covers removed. The
sensor circuits use magnets which can erase the tape
if it comes in close contact with it.

STEF 1 Remove the top rear cosmetic cover. Refer
to Section 6.4.3.

STEP 2 Turn power ON. Thread the work tape on
7%-inch reels (break the EOT sensor beam).

STEP 3 Connect the ground lead of an oscilloscope
to TP1 of the TIB board (mounted between
the reel motors). (See Figure 6-3 and 6-15)

STEP 4 Probe IC13 pin 8 with the positive lead of
the oscilloscope. (See Figure 6-15.) This is
the TTSA signal. Set the oscilloscope un-
calibrated sweep so that one cycle of the
waveform fills the entire screen.

6-13
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/ LEFT FAST GUIDE

ZENITH BLOCK

ERASE HEAD \ .

NO LIGHT VISIBLE
AT ANY POINT

VIEW FROM SIDE
THROUGH SLOT IN GUIDE

SiDE VIEW

APPLY PRESSURE HERE
TO HOLD BLOCK ON FAST GUIDE

GENTLY REST BLOCK
ON ERASE HEAD

ZENITH BLOCK

ERASE HEAD

BOTTOM VIEW

Figure 6-14. Erase Head Zenith
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STEP 5 If the duty cycle is not 50%, it will be
necessary to adjust RV1 on the TTS board.
(See Figure 6-16.) To access the TTS, it is
necessary to remove the top front cosmetic
cover (see Section 6.4.2).

DID2RM ZOMNY

Resvee:

Rv1

Figure 6-16. TTS PC Board

STEP 6 Probe IC13 pin 10 with the positive lead of
the oscilloscope. (See Figure 6-15.) This is
the TTSB signal. Set the oscilloscope un-

- a3 Pa” 84 % o RIS RI CHJ409 .
DO B BLO0 .00 et
TP3
Figure 6-15. TIB PC Board

calibrated sweep so that one cycle of the
waveform fills the entire screen.

STEP 7 If the duty cycle is not 50%, it will be
necessary to adjust RV2 on the TTS board.
To access the TTS, it is necessary to remove
the top front cosmetic cover if it is not

already removed. (See Section 6.4.2.)

STEP 8 Probe IC13 pin 2 with the positive lead of
the oscilloscope. This is the supply motor
tachometer RTSA signal. Set the oscillo-
scope uncalibrated sweep so that one cy-

cle of the waveform fills the entire screen.

STEP 9 If the duty cycle is not 50%, it will be
necessary to adjust RV1 on the supply RTS

board. (See Figure 6-17.)

SONY RTS T

o o c2 O

D3

. 000RAR0 c&‘;“‘g@ 8.

R3

N —_
E B BO;-m-“w- d
@QEO 1 "RV1(R

RV2 (RTSB) TSA)

R12
Ri0

CNJ 403

Figure 6-17. RTS PC Board
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STEP 10

STEP 11

STEP 12

STEP 13

STEP 14

STEP 15

Probe IC13 pin 4 with the positive lead of
the oscilloscope. This is the RTSB signal.
Set the oscilloscope uncalibrated sweep so
that one cycle of the waveform fills the en-
tire screen.

If the duty cycle is not 50%, it will be
necessary to adjust RV2 on the supply RTS
board.

Probe IC13 pin 6 with the positive lead of
the oscilloscope. (See Figure 6-15.) This is
the RTSA signal of the take-up motor tach-
ometer. Set the oscilloscope uncalibrated
sweep so that one cycle of the waveform
fills the entire screen.

If the duty cycle is not 50%, it will be
necessary to adjust RV1 on the take-up
RTS board. (See Figure 6-17.)

Probe IC13 pin 12 with the positive lead
of the oscilloscope. (See Figure 6-15.) This
is the RTSB signal of the take-up motor
tachometer. Set the oscilloscope un-
calibrated sweep so that one cycle of the
waveform fills the entire screen.

If the duty cycle is not 50%, it will be
necessary to adjust RV2 on the take-up
RTS board. (See Figure 6-17.)

6.5.9 Reel Motor Driver (RMD)
Offset Adjustment

The DC offset that the reel motor driver circuitry will
have when the reels are at stand-still must be adjusted
to be at a minimum level. This is the RMD offset ad-
Jjustment. This adjustment must always be made prior
to setting the tape tension as it will affect the opera-
tion of the reel motors.

STEP 1 Remove the captive screws on the top cor-
ners of the rear door and open the door (it
is hinged on the bottom).

STEP 2 With the machine in EDIT mode and power on,
connect a DVM across R22. Ensure that the
negative probe is attached to the grounded end
of R22, which is closest to the RMD PC board’s
edge. Refer to Figure 6-18 for the location of
R22 and the ground connection.

STEP 3 Set the DVM to read millivolts, and adjust RV?2
to a reading of approximately —1 mV. If this
reading cannot be obtained, then set RV2 to
the full counter-clockwise position.

STEP 4 Move the DVM probes across R46. Ensure that
the negative probe is attached to the grounded
end of R46, which is closest to the RMD PC
board’s edge. Refer to Figure 6-18 for the
location of R46 and the ground connection.

STEP 5 Adjust RV4 to a reading of approximately
—1mV. If this reading cannot be obtained,
then set RV4 to the full counter-clockwise
position.

2002

R4B 5
e
|
R47
T-9412-300-! MADE IN USA

R22

Figure 6-18. RMD Adjusiments




SUPPLY
SIDE
TIMER
ROLLER
HEADSTACK

TAKE-UP
SIDE

Figure 6-19. Tape Tension Measurement

6.5.10 Tape Tension

The computerized tape tension system ensures that
the tension on the tape is kept under 120 grams of
tape tension. The mechanical tension on the tape
varies with the amount of tape on the reel. The less
tape on the supply reel, the tension on the tape would
become greater in PLAY mode than it would if the
mass of the tape was on the take-up reel. The
transport compensates for this so that the tape ten-
sion remains constant regardless of where the tape
mass is located (supply or take-up side).

Ultimately, this means that the tension must be
enough to maintain good tape-to-head contact but not
so much that the tape is stretched whether the

machine is accelerating to wind speed or decelerating
to a stop.

It is recommended to use a work tape for this
adjustment.

STEP1 Unscrew retainer screw on the top cor-

ners of the rear door.

STEP 2 Turn power ON. Thread tape onto the
APR-5000.

STEP 3 Press .

STEP 4 Place the tentelometer between the
Timer roller and Headstack (See Figure
6-19.) Adjust RVI1 (see Figure 6-18.)
on the RMD assembly (rear panel) for
70 grams + 5 grams.

STEP S Place the tentelometer between the cap-
stan motor and the take-up motor. (See
Figure 6-19.) Adjust RV3 on the RMD
assembly for 120 grams +5 grams.

6.5.11 Pinch Roller Adjustment

The pinch roller puck pressure rarely needs to be ad-
Jjusted. In order to check the pinch roller adjustments,
the headstack and the top front cosmetic cover must
be removed. Do this whenever the capstan motor is
replaced or whenever repairs to the electro-mechanical
tape path components have been made. Also check the
pinch roller puck pressure anytime the tape slips in
play mode, play speed flutter is experienced, or the
tape path is deviated upon play start-up.

STEP 1 Remove the top rear cosmetic cover (See
Section 8.4.3, Removal of Top Rear Cosmetic
Cover.)

STEP 2 Turn power ON. Do not put any tape on the
reels.

MAINTEMANAE AMD PALIRDATIAN DDANCRNpee T
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®

PUCK

CAPSTAN SHAFT

Figure 6-20. Pinch Rolier Puck Pressure

STEP 3 Put opaque material over the EOT sensor.

STEP 4 Attach a nylon string from the spring scale
to the pinch roller axis shaft.

STEP 5 Press .

STEP 6 Pull the scale toward the supply reel
parallel to the tape transport (see Figure
6-20). Apply pressure lightly to the spinn-
ing pinch roller with the forefinger while
pulling the spring scale continuously.

STEP 7 Watch the pinch roller while pulling the
scale with more force. The scale reading is
made at the time when the pinch roller
puck stops spinning.

STEP 8 Set the tension spring so that the pinch
roller guide pressure is 2.5kg 3 kg (refer
to Figure 6-21, Spring Adjustments).
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6.5.12 Flutter Dampening Arm Adjustment

The Flutter Dampening Arm rarely needs adjustment.
Gemnerally, if it is not centered between its stops dur-
ing PLAY mode, the adjustment should be checked.
Never adjust the flutter dampening arm without first
checking the tape tension. Improper tape tension may
result in the flutter dampening arm appearing to re-
quire adjustment.

STEP 1 Turn power OFF. Remove the top front
cosmetic cover (see Section 6.4.2). Locate
the Hall Effect Sensor (HES) board between
the S-guide and the Timer Roller directly
under the flutter dampening arm.

STEP 2 Loosen the HES board mounting screws just
enough to allow SLIDING movement of the

HES Board on the bracket.




PLATE B

PRESSURE

o
[
3
3
!

LESS
PRESSURE

Figure 6-21. Spring Adjustments

STEP 3 Using a digital voltmeter, probe TPA on the STEP 4 Move the flutter dampening arm to the

HES board. Ground voltmeter at TP2 on TIB right until it is on contact with its right side
. (signal ground). (See Figure 6-15.) Turn the stop (push toward headstack). Check that
power switch ON. a minimum reading of +5VDC is obtained.

©

| HEADSTACK
HES
MOUNTING
FLUTTER SCREW
DAMPENING N
ARM @

= Clo g

SCREW
HES BOARD

&

PLATE /

TIMER TAPE
. ROLLER

Figure 6-22. Fiutter Dampening Arm Adjustment
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Figure 6-23. Spring Stop
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STEP 5 Move the flutter dampening arm to the left or for some reason, the original adjustment of these

until it is in contact with its left stop. parts is disturbed. Check the tape path over each of
Check that a minimum reading of -5VDC the roller guides referring to Figure 6-24. If the tape
. is obtained. is riding smoothly through each of the guides without

wrinkling, pinching or noise in FAST FORWARD or RE-

STEP 6 Position the HES Board so that the absolute WIND mode, then adjustment is not necessary.

value of voltages obtained at each limit

STOP are equal within +0.5VDC. These adjustments are made using the roller guide

height adjustment tool.
STEP 7 Probe TPB on the board with the voltmeter.

STEP 8 Move the flutter dampening arm throu gh STEP 1 Remove front top cosmetic cover. (See Sec-

its entire range. Adjust RV1 on the HES tion 6.4.2.)
board so that the voltmeter reading changes

10.25 volts +0.25VDC. STEP 2 Turn the power ON and thread a work tape

onto the reels (refer to Section 5 if un-

STEP 9 Move the flutter dampening arm so that it familiar with mounting of reels or thr eading

is in contact with its right side stop. Adjust of tape).

RVZ2 on the HES board so that the voltmeter : ;

reads 0 VDC +0.25V. Check that voltmeter STEP 3 Place thei machine in FAST FQRWARD
. reading at left limit stop is +10.25V mode until almost all the tape is on the

+0.25V. Repeat STEPs 8 and 9 if required take-up reel.

to meet specifications. STEP 4 Press [fET8 and touch the MVC knob to

STEP 10 Thread a work tape onto the reels. enter the SPOOL WIND mode.

STEP 11 Loosen the screws labelled ® and STEP 5 Observe the tape path over the timer roller.

HHIHH

in Figure 6-22.

Press . Adjust the spring assembly

The tape should ride in the center of the
guide and no scraping noise should be
detectable. Make sure that the tape rides
smoothly over the guide by visual inspec-

. by plate (secured by screws @® ) so that
the flutter dampening arm assembly is par-
allel with the edge of the HES assembly
and there is an equal distance between the STEP &
assembly and either of the stops. Tighten
SCrews .

STEP 13 Adjust screw @ to make sure that the STEP 7 Press and unscrew the guide cap.

bottom of the flutter dampening arm STEP 8 Attach the roller guide alignment tool
. assembly has clearance from the spring

tion (refer to Figure 6-24 Tape Path).

If the tape is riding smoothly over the timer
roller, skip STEPs 6 through 12.

. (TS-2991-007-02) to the top of the
(see Figure 6-23). roller guide shaft (be sure to use the cor-
rect side for the timer roller) and loosen
the adjusting collar set screw with an
1.27mm hex Allen driver.

STEP 14 Press :

6.5.13 Roller Guide Adjustments

The roller guides will rarely needs to be adjusted STEP 9 Press i and then touch the MVC knob
unless there is repair to any of the mechanical parts (SPOCL WIND).

SIDE VIEW SIDE VIEW SIDE VIEW

TAPE SCRAPING

TAPE AND CURLING AT
TOP EDGE
T[ﬁAPE SCRAPING ”‘\
| ]

AND CURLING AT TAPE

OF GUIDE BOTTOM EDGE

m = ™= |
TaPE TRACKS g
£ )

. CORRECT ROLLER HEIGHT TGO HIGH TCO LOW

NO SCRAPING, PINCHING, INCORRECT ROLLER HEIGHT
OR CURLING OF TAPE EDGE

Figure 6-24. Tape Path Over the Roller Guides
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STEP 10 Observe the tape path over the rolier guide STEP 12 Press and remove the roller guide

and turn the guide alignment tool alignment tool. Replace the roller guide
clockwise or counter-clockwise until the cap.
tape rides in the center of the roller guide

and no scraping noise is detectable. Visual- STEP 13 Press and then touch the MVC

ly inspect that the tape rides smoothly over knob (SPOOL WIND).

the roller guide (refer to Figure 6-24 Tape

Path). STEP 14 Observe the tape path over the S-Roller.
STEP 11 Tighten the collar adjusting set screw. The tape should ride in the center of the

guide and no scraping noise should be

detectable. Make sure that the tape rides
ROLLER GUIDE smoothly over the guide by visual inspec-
tion (refer to Figure 6-24, Tape Path).

STEP 15 If a height adjustment is required then
/ \ repeat STEPs 6 through 11.

STEP 16 Press and touch the MVC knob
COLLAR SET SCREW (SPOOL WIND).

l l I l\.\ STEP 17 Observe the tape path over the S-guide and
PLATE . . .
the timer roller. No scraping, curling, or

pinching should be observed. Re-adjust the

timer roller and the S-guide if the tape path
Figure 6-25. Roller Guide Height Adjustment is incorrect.

HEAD STACK

\
[ SONY N\

REPRO HEAD
@ E.O.T. SENSOR
SYNC HEAD @ > SEE VIEW A
WRAP
O\ R
SN

ERASE HEAD AZIMUTH@@ ¥
Q SHIELD SOLENOID

O

7

<

Ul I £ l :r‘_] [ m -I = 'qa,
SR— - @ ﬁﬂ ;JEL —
© @ 1

Figure 6-26. EOT Sensor Positioning
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STEP 18

STEP 19

STEP 20

STEP 21

Press and observe the tape path
over the T-guide. The tape should track in
the center of the T-guide (the same as the
S-guide and the timer roller).

If a height adjustment is required then
repeat STEPs 6 through 11 using the other
side of the same roller guide alignment
tool. (The earlier model TS-2991-007-01 can
also be used here.)

Press and touch the MVC knob
(SPOOL WIND).

Re-check the tape path over the T-guide
and re-adjust if it is incorrect.

6.5.14 End of Tape Sensor Adjustment

The sensitivity adjustment of the End Of Tape (EOT)
sensor is left to the discretion of the user. The follow-
ing procedure should be performed if the transport

does not

become disabled when there is no tape

breaking the EOT sensor beam.

STEP 1

STEP 2

Thread a work tape onto the reels and turn
the power switch ON.

Check that the gap between the EOT sen-

STEP 3

STEP 4

STEP 5

STEP 6

STEP 7

STEP 8

sor assembly and the tape is Imm. If it is
go on to STEP 5.

Loosen the EOT sensor mounting screw
referring to Figure 6-26.

Slide the EOT sensor assembly until the gap
between the sensor and the tape is Imm.
Re-tighten the mounting screw.

Remove the top side cosmetic cover. The
EOT adjustment screws are visible from the
side of the KBD. (See Figure 6-27.)

Adjust the right side potentiometer RV4 on
KBD Board. Place a piece of recording tape
breaking the EOT sensor beam. Adjust RV4
to the point that the machine has gone from
STOP mode to OFF mode.

Once the point at which the deck goes from
STOP mode to OFF mede is found, turn the
potentiometer to the left 1/8th turn to take
up slack, so that the deck is in STOP mode
with tape breaking the EOT sensor.

Remove the tape from the EQT and the

deck should go to OFF state ( but-
ton extinguishes).

KBD ASSEMBLY

Figure 6-27. KBD Adjustments
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Figure 6-28. CSL PC Board

6.5.15 Flutter Adjustment

The flutter adjustment is very important on any recor-
ding deck. When material is recorded on a deck not
running at a fixed speed, it will play back on a nor-
mal deck too fast or too slow.

The flutter adjustment does not need to be made at
regular service intervals. Once set it will only need
re-adjustment in the event of a changed part in the
electromechanical capstan drive system.

This adjustment requires the use of a storage
oscilloscope. It is recommended that only trained ser-
vice personnel attempt to make this very critical ad-
justment. The operational characteristics of the
machine and interchangability of the tapes may be
drastically altered if this is improperly adjusted.

STEP 1 Thread a work tape onto the reels. Turn the
power switch ON.

STEF 2 Adjust RV1 on the CSL Board (see Figure

6-28) to the center position and set RV2 to

the fully counter clockwise position.

STEP 3 Select LOW SPEED and press .

STEP 4 Turn RV1 clockwise until the LED pilot
lamp (DVI) starts to turn on and off. Turn
RV1 counter clockwise until the LED pilot
lamp stays off.

Press .

Connect a storage oscilloscope to the CSL
hoard. Connect the ground probe to pin 4
of IC6 and the positive probe lead to pin 1
of 1C6.

STEP 5

STEP 6
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STEP 7

STEP 8
STEP 9

STEP 10
STEP 11

STEP 12

STEP 13

STEP 14
STEP 15

STEP 16
STEP 17

Set the scope to 1V/div, 0.1 sec/div, prepare
for storage operation.

Push for 3 seconds then .

Read the wave on the oscilloscope for each
time. This should be less than 500msec. If
it is not, turn RV1 counter clockwise by a
small increment. Repeat STEPs 3 and 4.

Set the transport to HIGH SPEED.
Press .

Turn RV1 clockwise until the LED pilot
lamp (DV2) starts to turn on {(and off). Turn
counter clockwise until the point that the
LED pilot lamps stays off.

Push and prepare the oscilloscope
for a storage operation.

Push for 3 seconds then .

Read the wave on the oscilloscope for lock
time. This should be less than 500msec. If
it is not, turn RV2 counter clockwise by a
small increment. Repeat STEPs 9 and 10.

Set the tape speed to LOW SPEED.
Repeat STEPs 9 and 10 for double checking.




6.5.16 Variable Speed Adjustment

The variable speed adjustment is made for two
reasons. First, it will center the range of vari-speed
play speeds. It is set so that the entire range from
+50% of standard speed to —50% of standard speed
are available. Second this adjustment is made so the
percentage of deviation reading on the LOCATE TIME
display is accurate to the actual speed of machine
playing.

This adjustment rarely needs to be performed and
generally is only done when there have been electrical
parts changes in the capstan drive circuitry. In order
to check that the adjustment is properly done, it is
necessary to play back tones from the standard
reproduce reference tape, measuring the frequency
of the tones played back at variable speed to ensure
that the frequency is deviated by the percentage
shown in the LOCATE TIME display. Monitor the LINE

OUT connector of an audio channel with a frequency
counter.

STEP 1 For this adjustment it is necessary to gain
access to the TIB board. (See Figure 6-3.)
Remove captive screws on top corners of
the rear door. (See Figure 6-2.)

STEP 2 Thread a work tape onto the reels and turn

the power switch ON. Make sure that the
machine is in STOP mode.
STEP 3 Probe TP3 on the TIB (see Figure 6-15) with
a voltmeter and check that the A/D, D/A
reference voltage at TP3 is —10.24VDC. If
it is skip STEP 4.

STEP 4 Adjust RVI on the TIB so that the voltage
at TP3 is —10.24VDC.

STEP 5 Turn the power switch OFF and disconnect
JU-1 (see Figure 6-15) on the TIB.

STEP 6 Turn the power switch ON.

STEP 7 Press the EGEE button.

STEP 8 Connect a frequency counter to IC24 pin 7
on the TIB. Check for 14.4kHz reading on
the frequency counter. If the reading is
14 .4kHz skip STEP 9.

STEP ¢ Adjust RVZ on the TIB for a reading of

14.4kHz on 1C24 pin 7.

STEP 10 Press the ez button again.
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STEP 11 Connect a frequency counter to the same
1C24 pin 7 on the TIB. Check for 28.8kHz
reading on the frequency counter. If the

reading is 28.8kHz skip STEP 12.

STEP 12 Adjust RV3 on the TIB for a reading of

28.8kHz on 1C24 pin 7.

STEP 13 Turn the power switch OFF and re-install

JU-1 on the TIB.

STEP 14 Make sure that all channels are in SAFE

mode (RECORD buttons ex-
tinguished). Thread the standard
reproduce reference tape ontc the reels
and locate the 1kHz tone.

STEP 15 Play the 1kHz tone at standard speed
(VARI-SPEED OFF), measuring 1kHz on the
frequency counter. Press so that
the button flashes and press §E§ , o
on the Transport Control Panel. Press
so that the butten illuminates and

press FTEeE |

STEP 16 Play the 1kHz tone ensuring that the read-

ing on the frequency counter is 1.5kHz.

STEP 17 Press twice so that the button
flashes and press on the Transport
Control Panel. Press so that the but-
ton illuminates and press .

STEP 18 Play the 1kHz tone ensuring that the
reading on the frequency counter is 500Hz.
STEP 19 If there is a problem in STEPs 16 or 18,
remove the standard reproduce reference
tape and re-adjust starting on STEP 1.

6.5.17 MVC Adjustments

The MVC knob rarely requires readjustment. The on-
ly adjustment which can be made is the MVC center-
ing. If when the knob is touched at its (mechanical)
rest position the tape starts to shuttle in either direc-
tion, then the MVC analog voltage will have to be
adjusted.

STEP 1 Thread a work tape onto the reels and turn

the power switch ON.
STEP 2 Press the MVC knob without moving it. The
transport should no longer be in STOP mode
and the MVC indicator LED should be
illuminated.
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Figure 6-29. Lifter Adjustment
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STEP 3 The tape should not move within the free
allowance of the mechanical return spring.

STEP 4 It is necessary to gain access to the KBD by
removing the top rear cosmetic cover (see
Section 6.4.3.) and remove the screws
which secure the KBD assembly. Lift the
KBD assembly from the deck.

STEP 5 Adjust RV2 so that the tape does not move
when the MVC is touched with the free
allowance of the mechanical return spring.
Refer to Figure 6-27 for the location of RV2
on the KBD.

6.5.18 Tape Lifter Adjustment

The tape lifters do not need to be adjusted at regular
service intervals. The only time the adjustment should
be attempted is when the lifters do not properly
remove the tape from the heads during a FAST WIND
mode or if the lifter movement is not smooth (caus-
ing the tape to be mishandled when the lifters
engage).

STEP 1 Thread a work tape onto the reels and turn
the power switch ON.

STEP 2 Check that the gap between the play head
and the tape is Imm. If it is go on to STEP 5.

STEP 3 Loosen the tape lifter plunger mounting
screws. Push the plunger piece toward the

ball as shown in Figure 6-29.

STEP 4 Slide the plunger assembly until the gap

between the play head and the tape is
Imm. Re-tighten the mounting screw.

STEP 5 Press or and observe that
the tape is not touching any of the heads.

NOTE The tape will be very close to touching the
erase head.

STEP 6 If the tape is touching any of the heads re-
adjust the lifter assembly as necessary.

6.6 AUDIO SYSTEM PLAYBACK CALIBRATION

This section contains the procedures required to set
the heads and make a full playback alignment of the
APR-5000. In order to achieve optimum results, a good
standard reproduce tape should be used. Use these
procedures to: calibrate the machine when calibrating
for a new headstack; check the present playback
levels, or when alternatives to the alignments stored
in memory are desired. Connect test equipment as
shown in Figure 6-30 (See Section 3.5, Calibration Con-
nectors for wiring connectors.)

The audio playback alignment is made using a test
tape as a reference. The head is positioned so that it
has the most amount of output when the test tape
is played back. The head is also positioned so that the
outputs from the two tracks are in phase.

The other alignments are made using the Alignment
Control Panel (ALN). These involve setting the fre-
quency response of the tones played through the repro
head and the sync head. The test tapes are full-width

OSCILLOSCOPE AC-VOLT METER

~—
CO(© ©

SIGNAL GENERATOR

AN Ne)

o

= [
Y § Q@

FREQUENCY COUNTER

[ 123456-']

O OIITT13

1 2
N O
m] O [ooo]Boolura
LINE-QUT  CALIBRATION
APR-5000

Figure 6-30. Connection of Test Equipment
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recorded, elevated level (250nWb/m) alignment tapes.
Test tapes of different reference fluxivities can be us-
ed where desired. There are two considerations to
keep in mind when these tapes are used as an align-
ment reference.

1. High frequencies on alignment tapes are subject
to self-erasure losses. Expect the high frequency
tones to diminish in amplitude with age.

2. Since these tapes are full-width recorded, at fre-
quencies below 500Hz the signal in the guard bands
(the un-recorded area between the tracks on the
tape) is read by the head. This fringing effect plus
the phantom gaps due to the geometry and con-
struction of the head make the low frequency
response appear to vary when it is in fact flat.

6.6.1 Head Azimuth and

Head Wrap Adjustments

In Section 6.5, procedures were given to adjust the
heads in relationship to the tape path (head height
and the head zenith). The following procedures are
given for adjusting the head wrap and the head
azimuth. These adjustments will not affect the overall
tape path across the headstack but they will perform
fine adjustments of the audio response of the heads
in regard to playback levels and phase relationship.

Azimuth adjustments are especially important. If the
head gap is not parallel to the direction the tape is
traveling, segments of the same recorded wave length
will enter and leave the gap at different increments
of time. The head azimuth adjustment performs the
fine adjustment of the phase relationship between
the two outside tracks of a multi-track head. It is ad-
justed for the minimum phase difference between
the channels.

The head wrap adjustment is an eccentric mounting
screw which controls the position of the head gap in
relationship to the tape which is entering or leaving
the head surface. The audio level peaks (achieves max-
imum playback amplitude) when the gap is located
in the exact center of the angle at which the tape
touches the head an equal distance on each side of
the gap.

These adjustments are not necessary unless tape path
adjustments have been made or the headstack is be-
ing used for the first time on this machine. If the
headstack is being used on the machine for the first
time, verify the head height and head zenith ad-
justments. The head azimuth and head wrap ad-
justments are made using a high speed reproduce
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reference tape. Make sure that the tape is the ap-
propriate one for high speed.

STEP 1 Turn the power switch ON.
STEP 2 Select on the APR-5000
transport.

STEP 3 Thread the standard reproduce reference

tape onto the reels.

STEP 4 Make sure that no channels are in RECORD
READY mode (All channels SAFE). If the
RECORD button is illuminated

press it and it will extinguish.

STEP 5 All channels must be in REPRO. If the
MONITOR button is not il-
luminated for any channel, press the

MONITOR button.

STEP 6 Check to make sure all channels are in CAL
mode. Press the buttons so they

are extinguished.

STEP 7 Locate the 10kHz tone on the repro tape
and place the machine in PLAY mode by

pressing the button.

STEP 8 Adjust the REPRO head wrap for a peak
reading on the VU meter (or on the AC
voltmeter connected to the LINE OUT or
CALIBRATION OUT). Refer to Figure 6-12

for the location of the adjustment screws.

STEF 9 Adjust the front screw (azimuth) for max-
imum signal level so that there is minimum
phase difference between Channel 1 and
Channel 2. This can be done with the CAL-
IBRATION OUT signal by adjusting for max-
imum amplitude out. It can also be done the
conventionzl method connecting each of

the channel LINE OUT to the oscilloscope.

Press .

Press the for each channel. The
button will extinguish and the
button will illuminate.

STEP 10

STEP 11

STEP 12 Repeat STEPs 6 through 8 adjusting the

sync (cue) head.

STEP 13 Readjust the wrap adjustment screw on the
erase head if necessary to equalize the tape
contact widths between point (8) and

point . Refer to Figure 6-11. Adjust so
that & and are equal.

STEP 14 Press .




STEP 15 Readjust the head height adjustment screw
on the erase head to equalize the head core
width if necessary. Adjust so that (€) and
(® of Figure 6-11 are equal.

STEP 17 Press .

NOTE:

By connecting the test equipment as shown in Figure
6-30, the technician can take advantage of the CAL
IN and CAL OUT connectors on the rear door. These
connectors allow for the automatic connection of the
proper channel output to the AC voltmeter. This saves
time compared to the conventional method requiring
the connection and reconnection of the audio
oscillator and the AC voltmeter during the course of
an alignment calibration. Since the output from the
CAL OUT connector is the summed output of both
channels when ALL tracks are selected, this output
can also be used for setting the phase relationship of
the two channels {(when a dual trace oscilloscope is
not connected).

6.6.2 Setting Equalization Standard

Before making any adjustments it is desirable to select
the equalization standard to be used for this align-
ment. Check to see which button is illuminated in the
EQ STD section of the ALN. If the desired button is
not illuminated, press the button in the Track
Selector section then press the desired EQ STD button.

6.6.3 Repro Level Calibrations

The Repro level adjustments are made using the high
speed reproduce reference tape. This will set the
reproduce circuitry output level to be 0 VU when the
1kHz tone is played from the tape at the 0 VU
reference fluxivity level. Make sure the appropriate
tape for high speed is used, that the secondary gap
compensation functions are properly set for the
headstack being used, and that the meter calibration
is correct for the operating level used in this studio
(refer to Section 3.9 Meter Calibration).

STEP 1 Turn the power switch ON. Press

on the Alignment Control Panel (ALN).
STEP 2 Locate the 1kHz tone on the reproduce
reference tape.

STEP 3 Select track 1 by pressing il until the
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Status Display reads “1‘ and press .

STEP 4 Select in the Repro section on the

Alignment Control Panel.
STEP 5 Press or in Calibration section
for a 0 VU on the panel meter.

STEP 6 Select track 2 by pressing f[{BE until the
Status Display reads “‘2”". Repeat STEPs 4

and 5.

STEP 7 If performing a complete alignment at this
time, then it would save time to skip Sec-
tion 6.6.4 Repro High Frequency and go on
to 6.6.56 Sync Level Alignment. The order
in which these two steps are performed is
not important and the sync alignment uses
the same 1kHz tone on the reproduce
reference tape.

HELPFUL HINT

It is important to make sure that enly the 1kHz tone
is used throughout this test. This will require rewind-
ing several times during the course of the test.

Store the position where the 1kHz tone begins
into memory location 28 and the position where
the 1kHz tone ends into memory location 29. By
pressing the machine will automatically
LOCATE to the start of the 1kHz tone and PLAY
until the tone is finished and will continue to do so
until is pressed. If you are not familiar
with the REPEAT function, see the flowcharts at
the end of SECTION 5.

This practice can save time when it is necessary to
use specific tones from the reproduce reference tapes.

6.6.4 Repro High Freguency Alignment

The Repro high frequency alignment is made using the
high speed reproduce reference tape. The reproduce
high frequency equalizer output to be 0 VU when a
10kHz tone is played back from the test tape at
reference fluxivity. Make sure the appropriate test
tape for high speed is used. The gap compensation
functions must be properly set for the headstack be-
ing used.

STEP 1 Turn the power switch ON. Press
on the Alignment Control Panel (ALN).
STEP 2 Locate the 10kHz tone on the reproduce
reference tape.
STEP 3 Select track 1 by pressing Bl until the

Status Display reads ‘17"
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STEP 4 SelectfEg[Ee}in Repro section of the ALN.

STEP 5 Press or in the Calibration

section for 0 VU on the panel meter.

STEP 6 Locate the 1kHz tone on the reproduce
reference tape and make sure that the
panel meter still reads O VU. If it does not,
press the button in the Repro sec-

tion of the ALN and repeat STEP 5.

STEP 7 Locate the 10kHz tone on the reproduce
reference tape and make sure that the
panel meter still reads 0 VU. If it does not,
press the button in the Repro sec-

tion of the ALN and repeat STEP 5.

STEP 8 Repeat STEPs 6 and 7 until both conditions

are met.

STEP 9 Select track 2 by pressing [[[EJ] until the
Status Display reads “2”. Repeat STEPs 4

through 8.

6.6.5 Sync Levei Alignment

The Sync level alignment is made using the high speed
reproduce reference tape. This is done to set the sync
playback output level to 0 VU when a 1kHz tone is
played through the sync heads at reference fluxivity:.
Make sure the appropriate test tape for high speed is
used, that the gap compensation functions are pro-
perly set for the headstack being used, and that the
meter is calibrated for the appropriate 0 VU level
(refer to Section 3.9 Meter Calibration).

STEP 1 Turn the power switch ON. Press|FZE50
on the Alignment Control Panel (ALN).

STEP 2 Locate the 1lkHz tone on the reproduce

reference tape.

STEP 3 Select track 1 by pressing [[J] until the

Status Display reads “1”.

STEP 4 Select in the Sync section on the

Alignment Control Panel.

STEP 5 Press or in Calibration section

for 0 VU on the panel meter.

STEP 6 Select track 2 by pressing J[{iJj until the
Status Display reads ‘2. Repeat STEPs 4

and 5.
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6.6.6 Sync High Frequency Alignment

The sync high frequency alighment is made using the
high speed reproduce reference tape. The sync high
frequency equalizer output is set to have a 0 VU out-
put when a 10kHz tone is played from a test tape at
reference fluxivity. Set the sync level (Section 6.6.5)
prior to setting the sync high frequency alignment.

STEP 1 Turn the power switch ON. Press
on the Alignment Control Panel (ALN).

STEP 2 Locate the 10kHz tone on the reproduce

reference tape.

STEP 3 Select track 1 by pressing [} until the

Status Display reads “1".

STEP 4 Select fEGH#} in Sync section of the ALN.

STEP 5 Press or in the Calibration
section for 0 VU on the panel meter.

STEP 6 Locate the lkHz tone on the reproduce
reference tape and make sure that the
panel meter still reads 0 VU. If it does not,
press the button in the Sync sec-
tion of the ALN and repeat STEP 5.

STEP 7 Locate the 10kHz tone on the reproduce
reference tape and make sure that the
panel meter still reads 0 VU. If it does not,
press the button in the Sync sec-
tion of the ALN and repeat STEP 5.

STEP 8 Repeat STEPs 6 and 7 until both conditions
are met.

STEP 9 Select track 2 by pressing fiJ] until the
Status Display reads “2’". Repeat STEPs 4
through 8.

STEP 1G If the Repro high frequency alignment has

not been performed it should be done now.
(Refer to Section 6.6.4 at this time.)

6.6.7 Reproduce Frequency Response
Verification

The frequency response tests are done using the high
speed reproduce reference tape. The purpose of this
test is what the output level of the reproduce circuitry
and the sync playback circuitry will be when tones
of different frequencies are played at reference flux-
ivity. Theoretically, the response should be flat for all
frequencies in the audible range. The results of these




tests are directly related to the test tape used. If the
tape has had excessive use, the high frequency tones
may be degenerated by as much as 2dB. This must be
taken into account when performing this procedure.
Make sure the appropriate tape for high speed is used.

The results of the test will indicate whether a full re-
alignment of the playback circuitry is required or not.
Generally a full re-alignment will not be necessary
when working from a wvalid alignment unless the
reference fluxivity level is changed.

STEP 1 Turn the power switch ON. Press the
button on the Alignment Con-
trol Panel (ALN).

STEP 2 Locate the 10kHz tone on the reproduce
reference tape.

STEP 3 Select track 1 by pressing [[fEf until the
Status Display reads ‘1"

STEP 4 Select in Sync section of the ALN.

STEP 5 Press or in the Calibration

section for 0 VU on the panel meter.

STEP 6 Locate the 1kHz tone on the reproduce
reference tape and make sure that the
panel meter still reads 0 VU. If it does not
press the button in the Sync sec-

tion of the ALN and repeat STEP 5.

STEP 7 Locate the 10kHz tone on the reproduce
reference tape and make sure that the
panel meter still reads 0 VU. If it does not
press the button in the Sync sec-

tion of the ALN and repeat STEP 5.

STEP 8 Repeat STEPs 6 and 7 until both conditions

are met.
STEP 9 Select track 2 by pressing i until the
Status Display reads ‘2. Repeat STEPs 4
through 8.
STEP 10 Play back the various tones on the test
tape. Ensure that the panel meter does not
read more than *0.756dB or '2dB.
STEP 11 Repeat STEPs 2 through 10 for using the
Repro section of the ALN.

NOTE:

When all the adjustments have been made and
verified, it is a good idea to note on the user label the
reference fluxivity and the equalization standard.

6.6.8 Storing Alignments to PRESET Memory

Store alignments in Preset memory location num-

ber 1. This is done by pressing and holding the
button and then pressing the
button at the same time. Press to store
information.

BE SURE TO STORE ALL ALIGNMENTS BEFORE
CHANGING SPEEDS OR POWER DOWN

6.6.9 MID and LOW Speed Alignments

All the alignment made to this point have all been
done for high speed. Likewise, these alignments will
have to be made for mid and low speeds using the ap-
propriate test tapes.

STEP 1 Select EYGESTEHE and load the ap-
propriate standard reproduce reference
tape for mid speed. Repeat 6.6.2 through
6.6.8 for mid speed. When using speeds of
7.5 ips or less, the levels will be —10dB
below 250nWb/m. For ease in proceeding in
the alignment calibration see the helpful
hint below.

STEP 2 Select and load the ap-
propriate standard reproduce reference
tape for low speed. Repeat 6.6.2 through
6.6.8 for low speed with the exception that
Input and Repro/Sync levels are -10dB
below O VU. 10kHz sync low speed is 2dB
lower than all other levels (2dB less than
other low speed settings and 12dB down

from mid and hi settings).

HELPFUL HINT

Whenever it is necessary to test at —10dB (or —12dB)
there is an easy method of aligning for 6 VU on the
panel meter using the UNCAL knob. With an audio
oscillator or a function generator connected, press the
INPUT button. Set the output level on the
audio oscillator or function generator so that the panel
meters read 0 VU).

Set the output level on the function generator or audic
oscillator so that the panel meter reads ~10dB. Now
press the OUTPUT Ei{i@ button (it will illuminate)
and set the vernier control until the panel meter reads
0 VU. Make all the alignments tc 0 VU indication on
the panel meter (which will actually be —10dB).

ALN selected will automatically cancel UNCALSs for
safety reasons be sure to RESET them as needed.
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6.7 AUDIO SYSTEM RECORD CALIBRATION

This section contains the procedures required to make
a full audio alignment of the APR-5000. Use these pro-
cedures to calibrate the machine when using: A new
type of tape. Calibrating for a new headstack. Or
when alternative to the alignments stored in memory
are desired. It is a good idea to work from an existing
alignment if at all possible. This way the adjustments
will be close to being correct making it easier and
quicker to align.

CAUTION:

The tape used for the record calibration will be the
deciding factor of how the alignment is set. Never use
old tapes to set the record calibration. This may result
in an alignment which is not optimum for the type of
tape being used. The tape should be fully erased, free
from splices, and the tape type and formulation should
be written on the user label for future reference.

NOTE: Check Section 6.8 Secondary Record Compen-
sations, to ensure that they are properly set.

Once the heads have been properly positioned and
aligned for a flat playback response, the record system
must also be aligned so that signals recorded by the
machine will also be played back with a flat frequen-
cy response characteristic. There is an extremely com-
plicated relationship between bandwidth, distortion,
tape velocity, and the amplitude of the bias signal
recorded on the tape.

This relationship varies for tapes of alternate formula-
tions and will be different for the same tape when
aligned in different ways. When aligning the audio, the
calibration is made such that the optimum levels of
bias frequency, high and low equalization, and out-
put provide the greatest high frequency range with
the lowest third order harmonic.

The amount of record level determines the fluxivity
level of the signal recorded on the tape. The amount
of fluxivity will affect the harmonic distortion.
The amount of bias is determined by increasing the
bias signal until the high frequency record response
is attenuated. For this reason, it is called overbias. The
point to which the overbias is set will vary with alter-
nate tape formulations, from headstack to headstack,
and at different speeds. This causes some difficulty
when selecting the best overbias setting.

For general purpose operation, it is recommended to
select an overbias setting that both preserves the high
frequency response and provides the lowest distortion
in the peak program area (a level that the program
material does not attain on a regular basis). It may be
advantageous to record some types of program
material at fluxivities that provide more high frequen-
cy loss and a lower distortion.

6.7.1 Record Level/Bias Level Alignment

The RECORD LEVEL alignment is made to set the
amplitude of the program material signal which is
recorded on tape. The BIAS LEVEL adjustment is
made to set the amplitude of the bias signal which is
intermixed with the program material signal so that
it can be recorded on tape. (See Figure 6-31.) General-
ly the bias level setting is referred to as overbias
because the amplitude of the bias signal is set to create
a loss of a few dB at the high frequency range.

These adjustments are interactive and are critical in
obtaining optimum recordings from the APR-5000.

STEP 1 Turn the power switch ON and thread
the recording tape. Make sure the tape is
fully erased (see the CAUTION note in Sec-
tion 6.7).

PROGRAM MATERIAL SIGNAL

N

RECORD

~_ %

BIAS SIGNAL

\D
"

BIAS LEVEL

SIGNAL SENT TO SYNC HEAD
TO BE RECORDED ON TAPE

Figure 6-31.
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STEP 2 Press [[fif until the Status Display reads
56177.

STEP 3 Select ISR and INPUT :

STEP 4 Adjust the function generator or audio
oscillator to 10kHz sine wave. Adjust the
amplitude until Channel 1 panel meter
reads 0 VU.

STEP 5 Select RECORD for track 1 and 2
on the Meter Housing or press and
one of the buttons in the Record section on
the ALN.

Press the and buttons.
The machine will enter RECORD mode. The

BIAS and ERASE LEDs will be illuminated
for Channels 1 and 2.

STEP 6

STEP 7 Select the BIAS adjustment.

STEP § Press or until peak Bias is
achieved. Signal will be at the maximum
level at peak bias.

STEP & Continue to increment until the desired
overbias is achieved. Typical values for 3M
Scotch 226 are: 2dB at 7.5 ips, 2dB at 15 ips,
or 1.5dB at 30 ips.

STEP 10 Press iR until the Status Display reads
27

STEP 11 Repeat STEPs 7-9.

STEP 12 Press §[E until the Status Display reads
“177'

STEP 13 Adjust the function generator or audio
oscillator to 1kHz.

STEP 14 Select RECORD [iZF8 and fif{s§ or
for 0 VU on the panel meter.

STEP 15 Select in the INPUT section of the

ALN and or for O VU on the
panel meter.

STEP 16 Switch between RECORD JEIV=8 and IN-
PUT until both are 0 VU.

STEP 17 Press iR until the Status Display reads
(£2’1.

STEP 18 Repeat STEPs 14-16.

6.7.2 Record High Frequency

The Record high frequency alignment is made to set
the record circuitry high frequency equalizer. It is

made in RECORD mode using the tape type for which
the alignment is being made. It is very important that
the proper tape is used because the adjustment of the
record circuitry relies heavily on the tape being used.
It is also important to make sure that the secondary
record compensations are properly set, the reproduce
and sync playback circuitry has been calibrated, and
the RECORD LEVEL and BIAS LEVEL alignments
have been made prior to making this alignment.

STEP 1 Adjust the function generator or audio
oscillator to 10kHz.

STEP 2 Press [ until the Status Display reads
5‘177.

STEP 3 Select RECORD (in the RECORD
section of the ALN).

STEP 4 Press or until O VU reading is
achieved on the panel meter.

STEP 5 Press until the Status Display reads
6‘2?7-

STEP 6 Repeat STEPs 3 and 4.

6.7.3 Repro Low Frequency Alignment

Due to the fringing effect that occurs on test tapes
when playing back low frequency tones and the signal
in the guard band is read by the head when playing
a full track recorded tape, the reproduce circuitry low
frequency equalizer is set to a signal which is record-
ed by the Sync head.

STEP 1 Adjust the function generator or audio
oscillater te approximately 100Hz.

NOTE: Sweep frequencies above and below 100Hz
(from 30Hz to 500Hz) to find low frequency
peak. The low frequency peak is the frequen-
cy at which the signal output is at its max-
imum point. This can be measured at the
channel output with an AC voltmeter or also
using the VU meter.

STEP 2 Press EfiE until the Status Display reads
£‘1’7.

STEP 3 Select REPRO (in the REPRO-

DUCE section of the ALN).

STEP 4 Press or for 2 +0.5 VU read-
ing on the panel meter.
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STEP 5 Press [ until the Status Display reads
$£279'

STEP 6 Repeat STEPs 3 and 4.

6.7.4 Sync Low Frequency Alignment

The sync playback circuitry low frequency equalizer
is set referenced to the low frequency peak signals
which have been recorded by the.sync head. This is
due to the fringing effect that occurs on test tapes
when playing back low frequency tones and the signal
in guard band which is read by the head when play-
ing a full track recorded tape. The low frequency peak
is the low frequency at which the the playback out-
put level is at a maximum.

STEP 1 Press .

STEP 2 Set the frequency generator or audio
oscillator to approximately 100Hz.

NOTE: Sweep above and below 100Hz to find the low
frequency peak. This will be the frequency
at which the signal output is at the maximum
level.

STEP 3 Record 2 minutes of the low frequency
peak.

STEP 4 Rewind and place machine into PLAY

mode.

STEP 5 Press f[fEf until the Status Display reads

“11?.
STEP 6

Select SYNC (in the SYNC section
of the ALN).

STEP 7 Press or until the panel meter

reads +0.5VU.

STEP 8 Press f[fifj until the Status Display reads
L£279.

STEP 9 Repeat STEPs 5 and 6.

STEP 1€ Store in the desired Preset memory loca-
tion number (same as in Section 6.6.5
STEP 10).

STEP 11 Press §iIBEGEDE and repeat STEPs 2-10.

STEP 12 Press and repeat STEPs 2-10

except signal level —10dB below 0 VU.
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6.7.5 Record/Repro Frequency Response

This is a confidence check to assure the proper ad-
Justments have been performed. It is very much like
the frequency response test made when aligning the
playback circuitry. This test will give the true indica-
tion of the frequency response characteristic of this
machine. It is referenced to the machine itself and
limited only by the tape used and the integrity of the
adjustments performed.

If at anytime there is a question as to whether it
is mecessary to re-align the audio electronics,
PERFORM THIS TEST!

STEP 1 Adjust the function generator or audio
oscillator to 1kHz.
STEP 2 Press and select RECORD .
Verify that both of the panel meters read
0 VU. If they do not, readjust according to
Section 6.7.2.
STEP 3 Adjust the function generator or audio
oscillator to 10kHz and verify 0 VU on the
panel meter.
STEP 4 Press or as required so that
the panel meter reading is 0 VU.
STEP 5 Re-adjust oscillator to 1kHz and ensure 0
VU for both tracks.
STEP 6 Select INPUT ensure 0 VU for
both tracks.
STEP 7 Press or as required to set the
panel meter reading to 0 VU.
STEP 8 Re-adjust oscillator to 500Hz and sweep fre-
quency slowly to 25kHz and ensure proper
frequency response.
STEP 9 If the signal level does not fall by more than
2dB (1.56dB Low Speed) or increase by more
than +0.75dB above 0 VU throughout the
range of frequencies between 500Hz and
25kHz, the frequency response is good.
STEP 10 Store alignment into the desired Preset
memory location number before changing
speeds. This is done by pressing and holding
down the button then pressing
. Now the STORE function is
armed. Store the information by pressing

"PRESET 1 JM PRESET 2 UM PRESET 3 JB




STEP 11 Repeat STEPs 7-10 for mid speed.

STEP 12 Repeat STEPs 7-10 for low speed with the
exception that INPUT and RECORD
LEVEL are —10dB below 0 VU. When us-
ing 10kHz for calibration, the level is
—~12dB below 0 VU.

STEP 13 Verify both tracks are in phase for all

speeds throughout frequency range.

6.8 SECONDARY RECORD COMPENSATIONS

The Record Compensation Feedback (RCB) and the
Record Compensation Feedforward (RCF) provide a
means to compensate for alternative tape formula-
tions. The standard factory settings should be ade-
quate for most modern high-coersivity tapes. For op-
timum results, consult Table 6-4 and set the RCB and
RCF accordingly when using one of the tapes listed.
Tapes of even less contemporary formulations and
possibly those of future formulations may require
some adjustment to these parameters.

The settings for RCF and RCB will be dependent of
the type of tape used.

TAPE TYPE 30IPS {15 IPS |75 IPS
3M Scotch 226 RCF COo CB C4
RCB Cl Cc7 C4
3M Scotch 250 RCF Co CB C4
RCB C2 Cc7 C4
Afga 469 RCF Co CB C4
RCB Cl C7 C4
Ampex 456 RCF CO CB C4
RCB C1 Cc7 C4
BASF LGR50 RCF Co CB C4
RCB C1 c7 Cl
AFGA PER528 RCF CO CB C6
RCB Cc2 c7 c2
BASF LGR30 RCF Co CB C6
RCB Cc2 o C2
3M Scotch 176 RCF Co C8 C4
RCB Cc2 c7 C4

Table 6-4. Tape Type Settings
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The settings for RGC and SGC are dependent on the
headstack used.

6.8.1 RCB

The RCB provides a control range from CO(hex) to
C7(hex). It provides a shelving 2kHz to 8kHz boost
with decreasing control codes. Refer to the RCB graph
in Figure 6-32.

The following settings are made for %-inch high-speed
NAB and DIN heads.

Repro Gap Compensation 30 ips Cl
(RGC) 15ips CA
75 ips CA
Sync Gap Compensation 30ips Cl
(SGC) 15 ips CC
7.5ips CE

Table 6-5. RGC and SGC Settings For
High-Speed 1/4”” NAB and DIN Heads

6.8.2 RCF

The RCF provides a control range from CO(hex) to
CF(hex). It provides a shelving 8kHz to 25kHz high
frequency boost with increasing control codes. Refer
to the RCF graph in Figure 6-32.

NOTE: At the time of this printing, C8(hex) through
CF(hex) are functionally identical to CO(hex)
through C7(hex).

6.8.3 Adjusting the Secondary Record
Compensations

These adjustments should be left to experienced
service personnel with appropriate test equipment.
Adjustment of these parameters should only be
considered if the tape formulation being used shows
significantly undesirable response flatness problems
that cannot be remedied by normal record equaliza-
tion and overbias adjustments.

These alignments can only be facilitated on Channels
1 and 2 when the Track Selector button is
illuminated. They can be stored as in any other align-
ment procedure.

6.8.4 Gap Compensation

Gap Compensation for Repro (RGC) and Sync (SGC)
provide a means to compensate for alternate gap-
width heads. Refer to Table 6-5 for standard settings.
In addition, these provide for a degree of low freuency
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response extension for heads of moderate width pro-
file, when playing back long wave length signals. In
other words, 30 ips playback of very low frequency
material.

These control codes provide a shelving high fre-
quency boost from 10 to 25kHz in REPRO with
inc

These control codes provide a shelving high fre-
quency boost from 10 to 25kHz in REPRO with
increasing control codes from C8(HEX) through
CF(HEX).

Control Codes CO(HEX) through C7(HEX) are
identical to the above except they provide an
additional low frequency REPRO boost.

Adjusting gap compensation setting would be required
if heads of significantly different gap-width are used.
Data on alternate head designs (low speed, wide pro-
file, etc.) will be made available as they are released.
Should extensive relapping of tape heads cause a
change in high frequency performance, gap compen-
sation may be adjusted to compensate.
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Figure 6-32. Secondary Record Compensations
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& | cLock DATA Q a \ “3:
= GND o
" ” X o % 10 1104 GNDEE \__%___ 11 |Dy
L I H H L QCTAL BUFFERILINE DRIVER OCTAL BUFFERILINE DRIVER
74HC240 FUNCTION TABLE 74aHC244 FUNCTION TABLE
L L
J- _’j iINPUTS QUTPUTS INPUTS CUTPUT
X L X Go Qg oe| o B G| oD o
7aHC1TS t M :j LoL L
L H M
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DUAL a.BiT BINARY COUNTER

HEX BUFFER WITH ENABLES
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8-3. LSI ICS

ar{ ]
as[ 2]
w51
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a3y |
2[5
A E
a0 ]
o075 |

23| AB
22} A9

21] A1

18] CE
17} 07
16 §j O6
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28002

24]Yee  ar E
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AD 10
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36 | SHIFT
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24 1 vCC

21} WR

18 | A0

UPD-446

40| AD3
29 | AD2
38 | AD1
37§ ADO
36 | C80
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SECTION 9
SCHEMATIC AND CIRCUIT BOARD DIAGRAMS

9-1 SCHEMATIC AND CIRCUIT BOARD DIAGRAMS

How to read the Schematic and
Circuit Board Diagrams

e Basically, the APR-5001/5002/5003V
series schematic and circuit board diagrams
are laid out facing each other on opposite

pages.

e There are schematic and circuit board
diagrams for two blocks in this order:
Main Unit and Power Supply.
Furthermore, each block is arranged
in alphabetical order.

o Basically, the circuit board diagram symbols
are the symbols viewed from the component
side.

The circuit board diagrams that use both-side
tracing are distiguished by the density of the
black cross-hatching.

The solder side tracing is 40% and the com-
ponent side tracing is 20%.

o The different schematic and circuit board
diagrams for one board are identified by the
suffix of the circuit board number, and are
laid out in suffix order as necessary.
Therefore, when it is necessary to verify the
contents of a board, identify the board not
by the serial number of the APR-5001/5002/
5003V series unit but rather by the suffix of
the board number for the board used.

ACM

For ACM board, see pages 9-3 to S-6.



ACM BOARD (1-618-166-12)
Component Side

Main Unit

ACM

ACM

E

Main Unit

CNJ

224 L

1

CNJ224R




Main Unit ACM ACM Main Unit

ACM BOARD

cNJ222
NOTE: 8279 ADDRESS B1 DATA
LOGIC INTERCONNECT B3 STATUS cnu221 MON ATTEN CONN
NN HEAD PHONE CONN — 1 [sHiELD
SHIELD 1
798 72KHZ 2 L5V +5V T TLEFT AUDIO SEND 2 JLEFT ATTEN. SEND
—{ 2 TsHiELD > 3 [SHIELD
AS 3 c21 31750 c19 0.1/ 50
5T : ] 3 |LEFT AUDIO RETURN 7 | LEFT ATTEN. RETURN
p—4 5 | SHIELD
8¢ s8 B 40 —L 6 16 L b 4 [SHIELD
A8 6 ADTA 0 12 32~ 1 15~ 5 |RIGHT AUDIO SEND 6 [ RIGHT ATTEN. SENO
DB S0 A0 00 7~ NC KEYBOARD SCAN 1 -5V b6 [SHiELD p— 7 | SHIELD
RESET 7 ADTA 113 33 2 14
per 51 At at VB N 7 [RIGHT AUDIO RETURN L5 TRIGHT ATTEN_RETURN
A0 8 aDTA 2 14} ooy o 12 3] a2 oz 3 KEYBOARD SCAN2 5 Tnie
BIAS CLOCK 9 ADYA 3 15] g a5 ~- {12 KEYBOARD SCAN 3 K & | SHIELD
3 s3 Ne a3 == = p— 10 | GROUND
ERASE CLOCK 10 YADTA 4 16| a4 0e KEYBOARD SCAN 4 . 1a I
BIAS PULSE [ ADTA S 17} o ic3 as |2 KEYBOARD SCAN 5
ERASE PULSE E 2 ADTA 6 18] a6 k2 KEYBOARD SCAN 6 it
RECORD HOLD, 13 A0TA 7 19) g, p KEVBOARD SCAN 7 7aHC0o8
ERASE PULSE 0 14 § ) 2 LED ROW 0
ACALINT 15 74L5138
WA 8 16 45.8 ’ | S Cnu2252
+5V 4225
:ENB“W :7 = 14 12 ' LED ROW 1 1 | METER 0 1 | METER 3
8 Il >o——
€20, 0.1/50
7 |METER a 2 | METER 5
ADTA 7 9 ics 3 | METER GND 3 |METER GND
ADTA 6 20 8279 16 — =T ov Lame 3 | 5V LaMP
ADTA 5 21 20 sl = 3 Dca LED ROW 2 - ~Tame oND
ADTA 4 22 2 14 5 [LaMP G F—4——1
ADTA 3 23 3% KB 1 l 6 | RECORD OFF 0 § | RECORD OFF 1
ADTA 2 24 23 6 A2 az 12 11 10 LED ROW 3 7 | ERASE OFF 0 7 | ERASE OFF 1
ADTA 1 25 8o E3 o3 DC 5 | RECORD OFF 4 5 | RECORD OFF 5
as 5 | ERASE OFF 4 9 | ERASE OFF 5
ADTA O 26 ca 10 ‘
PA O 27 24 po as g 4 3 LED ROW 4 / & 10 | KEYBOARD SCAN 1 10 { KEYBOARD SCAN 1
9 Q6 KEYBOARD SCAN 2 11 | KEYBOARD SCAN 2
PA 1 28 RESET 7 N " YBOARD
) 29 Hwr 07 o33 NC | I 12 KEYBOARD SCAN 3 12 | KEYBOARD SCAN 3
4 = ] CAN 4
PA 3 30 IRQ 74LS138 Y 8 ' LEDROWS / 13 KEYBOARD SCAN 1 13 | KEYBOARD 5!
10 — s KEYBOARD SCAN 5 14 | KEYBOARD SCAN 5
PA 4 31 RD 36 — N\
PA 5 32 = — 37 = L __] 15 KEYBOARD SCAN 6 15 | KEYBOARD SCAN &
PA 6 33 3 76 | KEYBOARD RETURN LINE 0 ,— 76 | KEYBOARD RETURN LINE 1
PA 7 34 6 7ane cLx ! ’Dou LED ROW & 17 | KEYBOARD RETURN LINE 4 ,— 17 | KEYBOARD RETURN LINE 5
PA 8 35 5 74H§04 1c7 - 18 | LED ROW 0 18 | LED ROW O
PA 9 36 44 74HC32 6/6 1CH ) LED ROW 1 i) LED ROW 1
50 LED ROW 2 20 LED ROW 2
CHAN 0 37 31 LED COLUMN 0
CS oor 21 LED AOW 3 21 LED ROW 3
CHAN 1 38 30 LED COLUMN 1 S
o 22 LED ROW 4 22 LED ROW 4
CHAN 2 39 28 29 LED COLUMN 2 e ROw
: RLO 802 23 LED ROW 5 23 L
CHAN 3 a0 39 oy 28 LED COLUMN 3 T
g 803 24 LED ROW 6 24 LED 5
CHAN 4 a [ a0 127 LED COLUMN 4 s cot T
CHAN 5 a2 2] s ar 128 LED COLUMN 5 25 | LED COLUMN 0 oo oo s
CHAN 6 a3 3 s oy EX LED COLUMN 6 26 1LED CoLumn 2 FRONT PANEL CONN
FRONT PANEL CONN
CHAN 7 44 3 LS a3 i—; LED COLUMN 7 s s CHS
DAAWER 0 as ALG GND
|.LDRAWER 1 a6 8 AL7 \
| oraweR 2 a7 =
Vorawer 3 a8 s
GLOBAL DIM g v N
HDSTK POLL 50 +5V \ CNu2P5 4
CNJ 234 R34 CNJ225-3 5
CNJ 209 3.9K(8X} MC1401388CP 1C8 14 T TMETER 2 t | METER 3
1
SHIELD i SHIELD Ratl_ 10K - D1 1 2 RETURN LINE ¢ At1.1K S TMETER & 2 | METER 7
METER 0 2 METE“: 2 Ra2 - D2 23 ! G RETURNLINE 1A S TMETER GND — 3 | METER GND
# METER 1 3 “’;E;E'; ! j R43 D3 | a8 [l 9 RETURN LINL > A e o T oo iomr —1 4 | +oviamp
METER 2 4 METER § S R4d /] R3S D3 all 1| » 10 RETURN LINE 3 A R 1/ 50 < TUAMP GND S— 5 | LAMP GND
T P
N WETER @ P MEDYNNEL: .-y 10K .18V & | RECORD OFF 2 6 | RECORD OFF 3
METER 5 T8 = == cs 7 | ERASE OFF 2 7 | ERASE OFF 3
’\, R37 : 10025 R10 8 | RECORD OFF 6 8 | RECORD OFF 7
METER 6 8 Ras 236 R2. 33K 100 s |ERASE OFF 6 - e 9 | ERASE OFF 7
METER GND 5 METER 7 9 - s 100725 N | T eevo0AnD SCAN
Py L 10 | KEYBOARD SCAN 1
METER GND 6 METER GND 10K . = L N 2 vBOARD SCAN = v BOARD SCANZ
RECORD OFF 0 7 RECORD OFF 0 11 —_ Mc14p1388¢P ,IC9 14 s + ( l? N s CYBOARD SOAN 3
ERASE OFF 0 8 ERASE OFF 0 12— 05 1 2 RETURN LINE 1 y 1600 N 12 KEYBOARD SCAN X
RECORD OFF 1 ) RECORD OFF 1 PR S 06 3l | @ RETURN LINE & LEFT 2/2 STKas7 [, Re. a7 saw 13 KEYBOARD SCAN 4 13 KEYBOARD SCAN 4
A A33 Tt P CHANNEL 0 1C10 S——AAM—% ~——a KEYBOARD SCAN 5 14 KEYBOARD SCAN 5
ERASE OFF FF 14 07 8 9 RETURN LINE & A
! 12 ERASE OFF 1 T BOARD SCAN §|
| ; C6. 100/25 15 KEYBOARD SCAN 6 15 KEY
RECORD OFF 2 11 RECORD OFF 2 15 10K Dg gt1] 11 - 10 RETURN LINE / v e5RRD RETORN TRE S
ERASE OFF 2 12 ERASE OFF 2 16 p——’ — t N lj 16 | KEYBOARD RETURN LINE 2 K
7 . - 131 5] 6112 7 17 | KEYBOARD RETURN LINE 6 17 | KEYBOARD RETURN LINE 7
HOSTK POLL ,\/ RECORD OFF 3 1 - ey s ST e oW 5
ERASE OFF 3 1 pa— = o _ED ROW 1 13 LED ROW 1
RECORD OFF 4 19 | 1y 5V - YR
R40 e 20 LED ROW 2
ERASE OFF 4 20
[ts3} c3.47116 = TE0 ROW 3 = LED ROW 3
pyy I N 3.3K
RECORD OFF 5 2 10K 12 DG217 12 . 22 LED ROW a
— = PIO +V 22 LED ROW 4
ERASE OFF 5 2 - 1 15 CNJ223 LAMP —— 23 ow 5 2 LED ROW 5
METER & CHANNEL RECORD OFF 6 FXN pn— T | 0 N R3 Ra.20K a t;g 2ox 5 23 LED ROW 6
— \
STATUS ERASE OFF 6 24 R37 5] 7 s 330 L P 1725 [Leo coLumn s
100w c7.0.1/80 25 | LED COLUMN 2
J\, RECORD OFF 7 ;: 10K 3 R 2 , = R7.4.7K : 26 | LED COLUMN 6 w1726 | LED COLUMN 7
EHASE OFF 7 ~ o ! 100 FAONT PANEL CONN FRONT PANEL CONN
EXT RECOAD READY 0 | 13 MOMENTARY EXT_REC.RDY 0f 27 - 5 j 44 L et CHa.CHT
EXT RECORD READY 1 14 1 |28 e L ON MUTE 8
R38 A 18V SwW BOARD K
EXT RECORD READY 2 15 2|29 GND NSE R18.1
e 330 10K = NOTES
4391 = C15. 1750 C14.0.1/ =
R17.4.7K :
5132 [ - b 0 UNLESS OTHERWISE SPECIFIED
e o 61“' TPF ) = ALL RESISTOR VALUES ARE [N OHMS. 1/8W.5%
L L R 112 R19 ALL CAPACITOR VALJUES ARE IN MICROFARRADS/VOLTS
10K = - SPEAKER ALL DIODES ARE 185119
MULTI TRACK METER & CH STATUS = w3 vl 6| 8 d 1 nSTKA57 . !
R39.39K - ]
v oy— 3 ST S2 Iy L risaak | = RIGHT FOR STERE0 OPTION ATrJl?RéW\ DELETE JW2
A R50.39K ] cP1 or— g 5 LOADING OPTION (FU )
V- o]
CNJ914 POWER CONNECTOR D1 o1
" PIO CNJ223 s [ RIGHT
ANALOG GROUND - " 12013 2 CHANNEL 1 =
2 cP2 2
7
18 3 +sv o2 ic2 — 12, 100/25 | 10
- 18 4 LAMP GND a "2 = ‘_4 10pF
+ 5V LaMP 5 % »
7 70 Ri3 +LEFT 5P
LAMP GROUND [ . Al
7 sy PIO CNJ223 R
VEC(45V) T u 47116 LEFT SP
s <
9 + 5V = R12,20K g CNJ224L
DIGITAL GROUND o 16

T ] i
= I 2 g a0 ACMBOARD

: BOARD NO.1-619-166-11 & HIGHER
APR-5002/5003V

T

o
T
5



AHB BOARD (1-619-380-12)
Solder Side

Main Unit L AHB

ADM

Main Unit

[ 1-619-380-12
AHB
1
SNO-6
AHB BOARD
HOSTK POLL| 1 ALN , 229-20
18 1 HEAD 7 2] ALN, 229-19
:2 cr“éiﬁ z HEAD 6 |3]| ALN, 229-18
3] o] 4 HEAD S [4! ALN,229-17
2 . HEAD 4 5| ALN,229-16
HEAD 3 |6} ALN, 229-15
:; j;::? ? HEAD 2 |7| ALN, 229-14
C- HEAD 1 |8 ALN , 229 -13
£ o8 HEAD O [9]| ALN, 229-12
AHB BOARD

BOARD NO.1-619-380-11 & HIGHER
APR-5002/5003V

ADM BOARD (1-619-167-11)
Component Side

2 b
CHJ21-3 CHJ201 - , i
50 f SRR R
A
61 o ,ll
C.o— =
ADM CNJ203 ‘
I—-619~167—11
CNJ21i-2
B
50 . S
g S 6‘ o 5 i’,h]' : Ii T
engsIs[ T T Moz o T one2i3e2
9l : : I [gﬁJ‘gL“‘ "'“‘cemzls o AR
______ el SRR e
cNJden-t T e o e s L_ e
50 ;
A ) 2 el T T
4TI TE T T R T T TS T T S o DT T L T T e
B v : . . ,"G”"ZOQ CNJ212-1 CNJ213 -
CNJ210 33 b Ll e e
B st v
50 .
A o
CCTT TS e T
20 S , B oo YeNgeos _
lL_._fg_____'_.,._.,_,w____‘_.._.._________“;'_’;.;Jw' == CNJ202




Main Unit ADM ADM Main Unit

ADM BOARD

CNJ211-1.23 CNJ210
CHANNEL BOARD 0-2 AUDIO MASTER BOARD
8 CONNECTOR A 8 CONNECTOR A
CNJ214-1,2.3 1 ! ! :
REPRO AND CUE HEAD —— ANALOG GROUND L CNJ213-1,2,3 —
CONNECTOR 2 2 RECORD AND ERASE HEAD 2 ANALOG GROUND 2 CcNJ202
. ALIGNMENT 11O
t |+ REPAO N (**) 3 |+ RePRO N (- 7) A GND (**) 3 1 |BiAS SHIELD (*7) 3 3 CONNECTOR
2 | - REPRO N (") 41 _ REPRON (") A. GND. (*°) a 2 [BIAS N (") 4 a
3 | cAL sum Buss
3 |AEPAO SHIELD N (") 5 { REPRO SHIELD N ("} BIAS N {"7) 5 3 |ERASE SHIELD (") 5 5
- - - 2 [ sHiELD
4 [+ CUEN (*9) 6 |+ CUEN () ERASE N (**) 6 4 |[ERASE N (") 6 [CAL SUMACNGND{(+ +) 6
5] -CUEN("") 7| —CUEN (") XFTD DOWN 7 5 [sHiELD N 7 |caL sum acn SLATE FEED 7 J | SLATE FEED
6 [cue sHELD N () 8 | cue smiELD (*°} HEC DR N 8 6 |AECDR N 8 |CAL sum BUSS SLATE BUSS 8 4 | shiELD
9 | CAL SUM ACN GND (+ +) XFTD up 9 9 °
10 | CAL SUM ACN SLATE FEED 10 10 10
CNJ215-1.2.3 11 | CAL SUM BUSS SLATE BUSS " CNJ212-1,2,3 " "
INPUT/OUYTPUT UNCAL S/R INPUT/OQUTPUT
CONNECTOR 12 | METER GROUND METEA N {"") 12 CONNECTOR 12 12
1 | INPUT UNCAL SEND N (“°} 13 | INPUT UNCAL SEND N (*") + INPUT N (*°) 13 1 §+ INPUT N (") 13 + 15V 13
2 [ INPUT UNCAL RETURN N (*°) 14 | INPUT UNCAL RETURN N (*"} | ~ INPUT N (") 14 2 {~ INPUT N (*°) 14 - 15V 14
3 | INPUT UNCAL SHIELD N ("7} 15 | INPUT UNCAL SHIELD N ("7} | INPUT SHIELD N (" °) 15 3 [INPUT SHIELD (*°) 15 + 18V 15
4 | QUTPUT UNCAL SEND N ("7) 16 | OUTPUT UNCAL SEND N (*°) | + OUTPUT N 16 4 |+ OUTPUT N (*) 16 -8V 16
5 | OUTPUT UNCAL RETURN N () 17| OUTPUT UNCAL RETURN N (**) - OUTPUT N (**) 17 5 |- ouTPUT N (") 17 KEY KEY 17
6 [ OUTPUT UNCAL SHIELD N (") 18 {OUTPUT UNCAL SHIELD N (**)] OUTPUT SHIELD N (") 18 6 JOUTPUT SHIELD (* %) 8 18
19 19 19 19
- 45V —
20 20 CNJ915 20 20
POWER SUPPLY
21 21 CONNECTOR 21 A11 (ROMCS) (") A9 (ATOD) (°) 21
CNJ208 22 +15V 22 1 CNJ200 22{ BCSB (") BIAS REF 22 CNJ205
METER CHANNEL STATUS ——{ ANALOG GROUND PROCESSOR INTERFACE LOGIC INTERCONNECT
CONNECTOR 23 -15v 23 2 CONNECTOR 23 | 100KkHZ 400KHZ 23 CONNECTOR
2 | METER O SHIELD t 24 +18Y 24 3 +18V 2 { BCSB ) SHIELD 1 24| ERASE PULSE E (+} BIAS PULSE B 24 2 BIAS REF SHIELD 1
i |METER 2 METER 1 3 25 -18v 25 a4 | -18v 4 | RESET () BIAS REF 3 25| ERASE PULSE 0 (+} |BIAS PULSE 25 a4 | AN A9 3
6 | METER GND METER GND 5 26 KEY [ KEY 26 5 6 | WABS BIAS PULSE H 26 | ERASE CLOCK BIAS CLOCK 26 6 | a8 BCsB 5
| +sv
8 | ERASE OFF 0 RECORD OFF 0 7 27 27 6 8 |WRB ACALINT 7 27| WRB WRBS 27 8 |at0 RESET 7
- +5V —
16 | ERASE OFF 1 RECORD OFF 1 9 28 28 7 10{RAD B ACNTINT 9 28| RD B RECORD HOLD 28 10 | ERASE CLOCK BIAS CLOCK B
l—oiaiTAL GROUND
12 | ERASE OFF 2 RECORD OFF 2 " 29 | DOLBY GND N (*°) DOLBY RELAY LOW N (**) 29 8 12 | AADR & AADR 7 1" 29 [ AADR 6 (*) AADR 7 (") 29 12 | ERASE PULSE E B1AS PULSE B "
14 | EXTERNAL RB. 1 EXTERNAL B.R. 0 13 30 | 100 KHZ 400 KHZ 30 9 |KEY 14 | AADR 4 AADR 5 13 30 | AADR 4 (*) AADR 5 {*) 30 14| ERASE PULSE 0 RECORD HOLD 13
16 | RECORD HOLD EXTERNAL RR 2 15 31 |ERASE OFF N (") RECORD OFF N (**) 31 16 | AADR 2 AADR 3 15 31| AADR 2 () AADR 3 () 21 16 |WR B ACNLINT 15
32 | ERASE PULSE (O/E) (+) BIAS PULSE B 32 18 | AADR 0 AADR 1 17 32| AADR 0 (*) AADR 1 (7} 32 18|RD B ACNTINT 17
33 |ERASE CLOCK BIAS CLOCK 33 CNJ203 20 [ ADTA 6 ADTA 7 19 33 [ADTA 6 () ADTA 7 (") 23 20 [ ADTA 6 ADTA 7 19
SYNC CONTROL
34 |SYNC N EXTERANAL RR. N (*°) 34 CONNECTOR 22 |ADTA 4 ADTA 5§ 21 34| ADTA 4 (") ADTA 5 (") 34 22 | ADTA 4 ADTA S5 21
CNJ201 35 (wrB RECORD HOLD kL 1 |+5v 24 [ADTA 2 ADTA 3 23 35| ADTA 2 (") ADTA 3 (") 35 24 [ AaDTA 2 ADTA 3 23
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45 | DRAWER N CHANN () 45 45 | CHAN 7 () CHAN 6 (") a5 44 | CHAN 7 CHAN 6 a3
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APR-5000

TECHNICAL UPDATE

APR-5000 SERIES RECORDERS/REPRODUCERS

Recent versions of the subject Recorders/Reproducers are fitted with a new Controller/Processor
Unit (CPU) with expanded memory capabilities. This document provides a schematic diagram
(3 sheets) for the new CPU.

The Expanded-memory CPUs may be identified by their part numbers. Units manufactured in
the United States are numbered T-9412-327-4, while units of Japanese manufacture are numbered
1-619-161-12.
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B. 1UF _|B. 1UF _j@. 1UF _|@. 1UF 9. 1UF _jB. 1UF _JB. 1UF
108y |1@Bv | 1BBV | 18DV 180V [ 108V | 128V
06 06
CPUBOARD
BOARD NO.1-619-161-11 & HIGHER
APR-5002/5003V



CT™ Main Unit

CTM BOARD (1-619-165-12)
Component Side

SELECT

r_ S6 T l . 54j“3r_— ﬁ{ :,mz
| e I : l ,1 : m RECORDD]S e
e !’/ 0 05 } ‘e

I_ INPUT svnc
l n@ O ”D”

fy Vot
T
2 B
) Ry}
Q

S
Ri2

\
/;n
£
()
5

A Tas
B

g LE‘U—NCM—IC’ 4
Piwm




Main Unit CTM™M CTM Main Unit
CTM BOARD
[ |
OUTPUT |
; UNCAL NOT MOUNTED ON PC BOARD
| l
cCcw l
| 5K & ‘
l 1T$ | 1
| CNJ220 |
| OUTPUT UNCAL SEND 1 NPUT I
| 2 | NC UNCAL !
| OUTPUT UNCAL RET. 3 cowl +5VLAMP +5V LAMP | + 5V LAMP
KEY 4| key sk T T | fi SELECT 4
: SHIELD 5 T3 o o ! 82 =\
|
74HCO8
| =L — - — - — _ 1 LED ROW 0 13 o7
- 1 INPUT \11 ] Q3
| CNJ219 P UNCAL N 12f €1} Bt VN10KM
INPUT UNCAL SEND 1 ~ D1 1 188119 4 ci
<
| KEY 2| KEY /f‘|< KEYBD. SCAN 1 200K 3 ‘I‘om, 50 INPUT UNCAL
| . S2 OUTPUT RI3 N
INPUT UNCAL RET. 3 s 188119 UNCAL N 1 82
l 4] NC ” g o2 KEYBD. SCAN 2 LED ROW 1 4 = L
. — D8
| [sHiELD 5 s 14 s4 OREPRO ic1 )8 Ll ' [l
e 188119 2 !
L - - _ _ e~ __ N e’ 155119 _ | 2
- - = - - = T METERN | D3 1 200k 3 oure
CNJ226 i i KEYBD. SCAN 3 1 0.01/ 50 UT UNCAL
1 +5V LAMP —i¢ O o— R14 NN
METER N 1ss119 S6 INPUT l 82
METER N + 4 2 ) N =M ﬁL Q1 RECORD N L ,
- - - = - 2N3906 015/;'/ D4 | LED ROW 2 io D9 L — @ (82)
METER GROUND S e N LN28RP | g KEYBD-SCANZ 4 b ic1 PPt ‘ ﬁ% VN?:KM
+ 5V LAMP 4 t— =+ 5V LAMP A3 L 1SS119 s5 SYNC 9 185119 l %
+ 5V LAMP 4gq =L N R7$ c3
LAMP GROUND S, a2 os _ I 200K$ 0.01/ 50 REPRO
= R1.5.6K 2N3906 ERASE KEYBD. SCAN 5
RECORD OFF N 6 AAA- _._I< : o) o—— R15 "\‘\
o $3 RECORD _L 82
ERASE OFF N 7 2vvv " LN28RP 188119 READY N =
RECORD OFF N +4 8 R2.5.6 D6 1 LED ROW 3 1 D10 L
=L j§—KEYBD. SCANG . % c1 )3 . Qs
ERASE OFF N+4 9 ¥ o 2 ) i1 __l_ Qg VN10KM
KEYBD. SCAN 1 10 158119 R8 ¢ ca
200K To_m, 50 INPUT
KEYBD. SCAN 2 11 R16
82 N\
KEYBD. SCAN 3 12
—— 74HC08 =
KEYBD. SCAN 4 13 LED ROW 4 10 e 011 L
KEYBD. SCAN 5 14 d 9 |024/8 ol . {#) VN10KM
155119 | _J_ NI
KEYBD. SCAN 6 15 RY < Cs c
200K ¢ SYN
RETURN LINE N 16 ) To.ou 50 ST
RETURN LINE N +4 17 & _L 82
- ®
LED ROW 0 18 ] w -
. LED ROW 5 13 D12 L s
LED ROW 1 L) — 12] 1c2 P ’ {7) vn1okm
A ‘ 185119 _I_ N
LED ROwW 2 2 R10$ ce RECORD READY
LED ROW 3 P7) —— 200K ¢ To.ow 50
8
LED ROW 4 P7Y — l R;,_. NN
23 —______/ =
LED ROW 5 LED ROW 6 ; bia L
LED ROW & P 1) SR N3 . Q9
2l 1C2 VN10KM
LED COLUMN N 25 _,,_/ 188119 | _[_ c7 \\L’:
COLUMN N +4 26 223,11: TO 01) 50
4
—
6
s | 1c2 __I_.
— =L
SPARE
CTMBOARD
BOARD

APR-5002/5003V

NO.1-619-165-12 & HIGHER



DSP

Main Unit

DSP BOARD (1-618-170-11)
Component Side

DISPLAY

‘Ds2

LOCATE
DISPLAY

*

i

T e e

siz D7 gg DI8

L

It

NETWORK

s25 D25

LOCAL

SPOT

$33 D33

- GNP

SHIELD

sig DIs

s26 D26 gp7 D27

g

POSITION

S5

RES L

DSP

YARI

D24

——D32

REPEAT
“+—4—:D40

3490

LOCATE




Main Unit DSP DSP Main Unit

DSP BOARD

CNP 1
DGt 1
pGz2 | 2
DG3 3
DG4 4
0Gs| 5 2 DS$1
DGE| & o
oG7{ 7 JEEE O T T N T Y T D Y T Y BN O B L
oGef & V0 V0 Vot L FUTABA#S-BT-162A
SLa] 9

N\, ATE
stb| 10— LOC.
Stef 11— com com
SLd} 12 Fo__D9 D7 « d D6 2 NCOSNPNPD4dpD3 ¢ b D2 1 D1
stef 13 F—m 10 IHERELHEREE
SLEJ 18— TD6281AP HC NC
SLgf 15 F— J
Stdp{ 16 f————\
DGei 17 e J
DG10] 18 e )/
DG11] 19
DG12{ 20 }mm—a N / |
DGI13 | 21 femmemenn /
DG14| 22 — /
DG1S| 23 b—
DG16| 24 1Cé DS2
SPa| 25 p— / . — _ . — — _—
SPb| 26 [——— S T R T T T I I S T O L
SPel 27 f—— o gt g L pUTABA#9-BT-16ZA
spdl 28
N\ POSITION
SPe| 29 —
spr{ 30 12 OP7 com com
spg| a1 N oP8 Fo__D9 08 1_DINP F1
SPdp| 32 2 24V 2[3]4]516]7]|8 sk
AES § 33 |— NC & TD6281AP TD6281AP NC NC
RES 34— NC L L
L
'
A \ Fo§ -L v
G 53 a6 7 /7 Fo

3 as
sS4 S5 3 s7
CNP 2 P
Nem 04 | Ds DGl o7
P2 RESET | RESET F1
Fol 3 P L
F1| 4 IN_RL3
AL3f 5 N
RL4; & N4 N\,
RLs| 7 ﬁ\ Vs /
RLE} 8 N Q2 Q3 Q4 Qs Qs Q7 NC LR2 nNc LR6 / LR7
RL7| 8 F——— 811 512 S13 S14 815 S16
B0 NN | Bl Boul o] B
- D11 Dt D13 14 D15
Qi 1 ) 2 2 D16 i
Qz 12—k ?G 7 8 9 F TC G F c
@3 13— psp DSP
Qaf 16— RL4 LCa NC NC
35{ 15—
a6} 16
Q7 17 q Wy A
RES LC3| 18 +— NC 30 at (7] a3 Q4 as Q6 (73 LRO LR1 LR2 NC LR6 LR7
Lcaf 19— N s17 s18 s19 520 s21 s22 s23 s24
tg: i? I 017l mal msl Dzol nz1| Dzzl Dg;l D24 od V4 A
te7] 22 ——— NETWORK[ LOCAL [ C 4 5 6 13 VARI NETWORK|[LOCAL | c E VAR
LRO| 23
LAY | 24 \/-\ ALS IN_LCS NC NC
LA2§ 25 . - - ) ; C . v c
RES LR3{ 26 F—NC
RES LR4| 27 }— NC Vs /|
RES LRS| 28 F— NC Qo0 a1 -+ a3 Qs as Ge a7 LRo LR1 LR2 NC LR6 LR7
LRE] 29 s25 526 s27 s28 s29 s30 s31 s32
LR7| 30 D25 D2 o A
~ 27| D2 D2 1 D32 A ~M f
+28VE 31 T % 24V »
LAMP*(::; 32 = 22%5 Ay CHase |1 2 : o REPEAT sPoT TC * CHASE D REPEAT
-
ol 01/ 50 REC ® ERASE  [REC we
LAMP GND 34 \ L6 N\ e

<G

L

#; SEE NOTES 3)

2] (ef [+] a3 Qd a5 (] G7 LRo LR o LR2 LR?
s33 s34 s35 S36 s37 s38 539 sS40 A
03] 034 o3s] o3sl ol 9 o D4 o Y LED
1N914
SHIELD [ LIFTER [speep | o sTO RCL .im LOCATE SHIELD [LIFTER | A LOCATE
DEFEAT | DEFEAT DEFEAT | DEFEAT
RL7 Lc7 Ne
SWITCH 1 3

e ) §*\*§ . NOTES:

1) SWITCHES S11, $15, $19, S23 and $31 are not used.
2) DIODES D11, D15, D19, D23 and D31 are not used.

3) * §26, $27, D26 and D27 are instalied in APR-5003, but not installed in APR-5002. DSP BOARD

BOARD NO.1-619-170-41 & HIGHER

APR-5002/5003V



FEX Main Unit

FEX BOARD (1-619-179-11) S/N: APR-5002 20001 TO 20300
Component Side

FEX BOARD (1-619-179-13) |S/N; APR-5002 20301 AND HIGHER
Component Side S/N: APR-5003V 10001 AND HIGHER




FEX BOARD

Main U

**SEE NOTES 3

nit

FEX

FEX

Main Unit

**SEE NOTES 3

**SEE NOTES 3

r---—-——-~-=--=-=-= T T = —
CHoO : RECBYNC CH1 REC/SYNC L CH2 - REC/SYNC
TO HEAD TO HEAD | ' TO HEAD
| 3 | 3 — l 3 e
CNJ 218-1  T1 1:3.3 | 1 D i CNJ 2182 T4 133 112 | cNJg2183 17 1:3.3 112 [
) 4, 2 2 rO} — BLK e 2 LO| — BLK | = ! 2 LO| - BLK
2 , I O | 2 0| 2 = l o) l !
5 ' 5 ! 5 REC/
I +REC/ +REC/ | +
| ! SYNC | 71| sync | SYNC 7 |1| syNe | i SYNC | 1| syne !
| \ | 6 rO| 6 0] i 6 O [
e e l O | ] 1 O | [ 1 2 s O |
L:i_‘ L Sl ship ! l 3 | 3 ! ! 3l ship |
p— — === — = 3 n SHLD
*SEE NOTE 7 N o219 ] ] “SEE NOTE 2L _| | . .i_ _El—cmzwz‘ L *SEENOTE 2L _| . | — I _ 5 G
CNJ 217.1  R2, L1 330uH | +5V = _YeNny2172 R4 L2 330uH | +5, 07 ANy 2173 Ré L3 330uH | s L2193 |
- 1K R1, YY) — 1K R3, = 1.5K B (YY)
1 - FWA—eAAN— D1 14 m D2 1
ci3 1K \ Cla 1K
10/25 NPO } 10/25 NPO 1k {4
€3 ' 390pF / €7 ''390pF " " 390pF
REC L C1 172-5 REC cs
DRIVE 1000pF 155118 DRIVE 1000pF 1SS119 1000pF 188119
REC
DRIVE
2 2 2
S S —
CNJ 216-1 T2 1:12 CNJ 216-2 Ts5 1'12 CNJ 216-3 T8 1:12
] —— " - = = -
2 B r 2 . j
PRI | | SEC PRI | I SEC SEC
b~ I
C2, 470pF
| Bias . ! l A P BIAS C6f70pF , |B1AS .| c1o
—_—— lal ERASE 1 _._._J il ERASE _ __J 470 . ERASE
TO HEAD p A
T3 1:10 T6 1:10 TO HEAD T9 1:10 TO HEAD
—= =9 1 —= " —— T
3 o T ERASE 3 T ERASE 3 < I ERASE
PR1 SEC ca l EC cs l I—
I ‘§E| PRI | S L PRI ! | SEC 12
ERASE j T 2 1800pF [ 1800pF
a | 1800pF i &|shLo \ ERASE | p . 2 4| ERASE i | | SHLD
] — L] __J SHIELD - __
CNJ220-1 CNJ220-2 CNJ220-3
CNJ204 +5V
]
1
2 RESERVED
3 (SYNC CH2)
4 (SYNC CH1)
5 (SYNC CHo}
6 (ANALOG GND
S
NOTES (UNLESS OTHERWISE SPECIFIED):
*%3,The following circuit is only applicable to
1. ALL RESISTOR VALUES ARE IN OHMS, 1/8 W,1%.
’ : No.1-618~179~ d ~12 ly) .
“2. L1, L2 & L3 ARE SHIELDED BY WRAPPING EACH the FEX Board (Board No.1-613-179-11 an only)
INDUCTOR WITH » METAL, THEN INCAPSULATE Serial Nos:
THE WRAPPED INDUCTOR IN SHRINK TUBING. APA-5002 20001 TO 20309J
CHO cht CHa FEX 1-619-179-11 | 1-619-179-13| |Applicable Serial NO. Parts that have Pins that have Parts that have
- r i n - _ been changed. been changed. been added.
AEC/SYNG CNL, TCC 12 and highe APR-5002 APR-5003
TO HEAD 20201 20401 £3.C7. C1t
e 1619-158-11 | Ny proplen Can't use and higher |and higher| 430pF —= 330pF
10 T1 pin2 3 _0—0 -BLK -12
NG} AL, R2, R3. R4 T1. T4, 17 CNJ219
T SAME AS CHO SAME AS CHO Add; Add: 20301 20501 1.5K —= 1K BPin —= 4Pin CNJ220
_____J_—EAD L7 emEC/ 1-619-158-13 égioloae) JHS and higher|ana higher jii:“’ ?S?:
T0 T1 pin4 5 4 high c ; N 1Pir
N.CI SYNG an taner Delete: Delete: GND —= SPin
TO CNJ 218 T WS Q9 and JW4
T T O SHLD
To Te 10 G2
FEX B0OARD

9-49

BOARD NO.1-619-179-14 & HIGHER
APR-5002/5003V




Main Unit HES KBD Main Unit

HES BOARD (1-619-180-11)
Component Side

KBD BOARD (1-619-181-11)
Component Side

CNJ:O]
1‘619“@-—11
HES BOARD
RS Av2 R9
V2 R13, 10K A3, 75K 10K 1 20K 10K
41
A1, 10K
S -
HALL
EFFECT 2 R2, 10K
SENSOR A
634552 1 P hcagteer
/J7 =3 %%é EI()- C36R84
R14 ~ m'm Amcsq{%s
10K 2 3030 r7e
AN ‘ 2 CNJa33 RVS
R4, 75K I ¢ JRve
ool J—_\ : :
+ 15V
c4 Cs
crouno |3 10125 10/25
+ R12
+
R10, 10 ‘{’- = /}7 1000
+15v] 2 AN =4 b AAA, e +Vz
R11,10 _L
-1V | 3 b—AMA—— b~ 15V D1 Ce
RD5.1EB2 /I 0.1/50
TENSION| 4 —1
CNJ401

NOTES; UNLESS OTHERWISE SPECIFIED:

1. ALL RESISTOR VALUES ARE IN OHMS,1/6W,5%.
2. ALL CAPACITORS MEASURED IN MICROFARADS/VOLTS.
3. HALL EFFECT SENSOR IS 634SS2 OR EQUIVALENT.

HES BOARD
BOARD NO.1-619-180-14 & HIGHER
APR-5002/5003V



Main Unit KBD KBD Main Unit

KBD BOARD

Chy 432 cneo
" —
e : SN e s
2 oGz p—of
NHK TO NSP
wve -
LocAL TV o
ol 3 bor 1
ol o4 sie .
i s v Y aw -
] - oY = o TS
was | s :
s LN i P
s
" — _ . )
vhe L7 st - aHcaz Wi (23] WAL . 56113 &
ato { s 20 sex - — M -
—— N = o 25 063 25 08 n 5
Ltan § v ._{>_4._2—/ = —
) w |3 oGs 3__0Gu Noci o] Rv2 o
om0 { 10 17 2 AW Ae sox oL N = " 3 —
.03 it = Las s 1 0G4 1Ag 5] 1 _paiz DGa 3 it n
per { 1t 18] rancaes Y] - " -
— LAS 6 ez 6 DG: LA 6 26 0Gi3 0G5 3 12
Da2 12 Al LA cH p— M
|2 waio 1f 72180 |2 DGE wae 1gf 20 {2 oeia 0g6 5 o1z [
oas [ 13 i §__LAID puiny p 158119 }——
oes | 14 iE} 1 an 7061 |z o ANTISTATIC e
] oy 240G 20 oG HARNESS '
oes | 1 —12] o f6__ /] — — s
= RST o8 7 16 Sta i) 14 16 sPe Lsv "
oes | 16 Ay la_RST 1 00
. = N8 12 17 s pi 13 17 sPp " 2 | PSP
oB87 17 19 CS j—
et .81 11 29 _Ste DS 1 20 Pc. 0G7 AE] 10 MVC TOUCH "
. oes | 18 10 Py D1y
—— N0z 11] 18 std o6 13 18 sPg oG i1 cs 19 _0Ge ic6 s 155119 '_‘m
o8 | 19 = = Tancos s
Bias [ Nea_is] 21 Ste o7 18 21 5P, oGy g ) rancoa 1y oae 4_DG1s o ]
20— R
Rer b2 N 2 su sp 5510 _s 0610 2 0G1s pe I
RO 21 |
xep 1 icio ¢ P S e 2_5Pg 3 4 DotLs e s )
cs L imo e 15 sie 15_sedp 2 ' s 2615
80 7 10”11 Lo i) sos s og12 e 5
W J oGS
» 28 7 4
28 =
= ) T L T ]
peuk | 25 476 - — = sPy 1
ext P = =
Teax |28 8 sec i
EXT i
x| g
SYNC e SPa 28
Pan —we —
SPaRe | 26 J 787 2KHx 5P 29
spame | 20 }—nc see
SPARE 30— NC 1cte SPs 'i‘
D10 1
AMP GND | 31 bl SPop
=L 32
ame ouo | 32 e o VN10KM ——
— L PR ol ooy 1551 -5V ne —4 33
I 155119 £F: —
= w
— - $2 = === =— A112 33 NC 4
+5V | 34 REC y X
M Lo 55 FEW 1 1
o6 LI ) AW pe O 37} y \B7 33
} 1 »
oc [ % 1 P 5 N3 oxm
. 155319
2 par “sv ‘L »r =
2 155119
vza | 39 2
e stop PLAY
“15 3%
1 2 Sa 1 s3
-5} 40 Oo— o—
— 080 18 [ oo 00 e y 30
ca > > i
i et 17 s o % g 155719 cag
B — F— 158119 o =
D82 16 4 02 — 2
/] s RsT 188119
}l'_i 7amc2es §5..03 FEW REW b1 020
—| ~20v a3t J;
DB4_ 14 3 D4 $2 0 v_4 VN 10KM 158113 55119
V oBs 13 7 _os oNg a3
L S 4 | a5y
= c ! = L
086 12 L} DE -5V Q26 Al
iz b EDIT 3900 250 £
DB7 33 s o7 _ 7aL874 56 am o i TLere
= Ty L . SRS 33 2001 1., o
L = ns. 10k o [
\_08 12 5 ALt ALt | 1ss119 £ S
D24 155119 022155119 = s s
lm o _ 3 s = s W oo Y
= ¢ wA | YaHc 08 ca ATS. 430 1:4W $00) 158119 5
= 6 s n A77.100 114w d Y]
DB 6 D4 201 R&
5 10K = O + 24V N H—
£ AN ’ LRY_4 D2 - la7s. 430 L 7
DbBs N 5 5o 74HC22 18 ~ e ey
= 2N1904 10125 Aur
s Tancon e ALY R o
26 " ° 1 aro] = Son I F
= = = LI
"
PeLK o BN, 5600 50 a0 ar N.ez [~y Torosk
t ——1
= 35 Ao 5
Ax
7 / 3 AL e e +-
2 ic1a . Au G0 a| 52|03 54| 86 o
- wan |, 8279 s rlofalslalale \ .
€17 RST 2 R AL2 AL IRLA AL SALE AL, e I
E gy i
4| ic1o 5 RL4 ! .5V ar >
s 15 LS
6 [3 ALS — Le3
2 | ALs sio 1 6 15 30 =
o N_Lc
i 20] 23] 4761 I_BLe Skl 2 1c15 a1 1]
74HC138 — s
| o.sv 4 _RL7 sz 3 13 83 = 20
Lo et LCe
2 2 2 f P2 st 12 &3 237 O 2
23 ct1 33 st & Rz 22x ez
coaaa rancsa it laz_J
55 52 14 34 5i2 , & Ao
sv & — H—
T E 23 80 &= 24
40.54 L] €S 279 —
— ' 3 b2s g
= 5600 CNTLISTS, 37 26 A1 [ o LR3] LRa[LPs] (RS
esv €13 NE 4] 5] 8 :
7amcass we SHiET 36 25 A ost A | mseo 2
REV/IFWD LA10 CMDDATA 21 28 A3 Ds4 2 MID SPD
. = T e 3 L0 sPo J2e 4
3 393 6KHz CK 3 31 80 4 MvC
€27 ?‘sv et [Ler e |Le2 22§
A103. 10K
03. 109 NC SL3 35 3 8 16 _ R96 4 70 1AW 30
IE] «
2% B2 S0 e (P 081 - D34 e
" — P >
2% 8 L1 7amciis f1a N3 oLarez I
8 s = 05P G [SEead
(©ny a319) m N S pa sz 3
ey = 122 4
. - T N e
o3 013 2 = N —
188119 2M3s04 o N5
10K
o5y
000
= <4 74HC00 3506 M 433
o 7 = LED t1
4 f
= s L) RYS. 750 (gD L0
. u_i SENSOR il
; 123 is used for APR-5003 only. ¥ slal:ls = P ® 3
= cu SENSOR LO
o0 a1 [az{a3ipolp: ez By o Lo R94 ™ L
3075 HZ =
NOTES 1000

1) ALL CHIPS ARE BYPASSED FROM POWER PINS TQ GROUND WITHO.Lif 1 50V CAPS

) THAEE GROUNDS ARE USED
A) DIGITAL GND (D G
8) SIGNAL GND 1S G )
Y vsv
v o C) DISPLAY GND (LAMP DSP G )
R

e
T o om0
L s

T o

ALL DIQDES 155118

ALL RESISTORS 16W UD S

#

c1s
01150

H HH H
I

€7.€11, C20-C22,
©24.C27, €32, C41, €42

- 15v.

.1/50v

KBD BOARD
BOARD NO.1-619-181-11 & HIGHER
APR-5002/5003V



Main Unit MSB LNT Main Unit

MSB BOARD (1-619-159-11) LNT BOARD (1-619-157-12)
Component Side Component Side

£y R1  CNJ232
=0 A

-G =15T—12 -

TS GZTPI M LNT.

1- 61915911
m
,gijo
:-
w
-

owa [

0 s V . ;(;7 ‘, S s e

MSB BOARD 2 :

CNJ 952

+5V

RN4

: A LEFT 1k
s1 MUTE al |

o o— 7] 1

TNJ 441
w2 - o - e :

st NN | I | 3
‘ o RE
I &

O i 0 [4]
|
]

: RIGHT
S2 MUTE

o
oy

\‘ R2,100
CNJ232

N

NOTES(UNLESS OTHERWISE SPECIFIED:
1. ALL RESISTOR VALUES ARE iIN OHMS, 1/6W,5%

MSB BOARD
BOARD NO.1-618-158-11 & HIGHER
APR-5002/5003V



Main Unit L LNT LNT Main Unit

LNT BOARD

NS FNG A2 [ __
10K 10K 10K 1ce Icio 7510 | 805 el - ]
ME7AHC 244N (1% 2 g133
iy A oy M/ AHC 1381 R T EIN = o2 B
oS
e |2 8 v b Ic21 \
3 Y6 P UPDBOBSAL
13 > 10 Ic2s EN |11 .
1 5 P S 40P STHAIGHT
m2 |- 1 28530PC 03 3 2
e |2 it 5 ic4a 5y vzt U5 e om 4
e va —(& 1IC1 +av TC74HCO4P 28 A15 (3.072MHz) ICc17 2 7"—{ D.6ND 1
619 ] e 19 15 017 6 | €xT 10 EN
7 va MCTaHCT 4N 4 27 14 7110k MCT4HCIBIN 00 2
0 | ta ! At4 00 B} 41 |9 |RESET >
Y1 pe lz[ so s AsT7 S 7 26 13 Erienero] o 031 3
06 it 07 e AST7.5 213 ¥y | Wb 13 12
9 Yo .- 8] psre s IR EE a2 Jng ET! [ . G b i Ic29 02 4
16| Busv-ss 3 . 24 a1 1 12| 17 {5 | os  os[~ MC7 4HCOBN = - 03 5
8 N ] RESET QUT 411 POLK e o™ ¢ 1] 16 - =
RD 4 23 A10 (BRX16) 13| 1] —iD7  G7}- ICc11 — 04 5
P ne | soo 210 IET RTXCA B 8 18 1
T INTCLABS 5 22 A9 12 14 3 —{D8 OB}~ SN74LS377N Icz7 = e 05 7
TC7aHC0R T 5] "9 r 8 INTACK 1 TC74HCO4P 3 5
g ant v Ic1 TRAP 28 25 j 3
U610 ! HeTanETaN 190 fST7.5 19l a7 3 2 a7 A 1; ica * > ° - an:;n 5 :91
- (7 Ic7 NN INTR 207 o ot 754 . TC74HC04P 27 Al
— 2 MVC ANALUG ! R = PR it 18] ADE_ 18 13 26 =[5 wer/am ADZ 11
. o HC7aHC 2448 5 % 408 | = = TE | =
5 14 5 L 28] 0D 405 |- o = - COB [ Z-BUSY > +5v 3
] 7 12 oA 5| moeon AD4 fqs 7 5 VG = Icas 1
17 INTREGSS vss 403 03 b TC74HCI2P 4
s - 21 ape (4802 EL} ) 15 A2 13 AXoa 10K 15
5
% 5y Jo1 || 01 8l y A1 v 15 TX0A 1C30 15
35 12 a0 13 12 0 I 1 1 - APE TACH 17
11 FIFO CLR # READY AD0 5 o/t B HCTAHCOON . e
¢ ) 514 1c27 O e ML 1hg [e] IS ——rmne ol TAPE DA I
s Qo TC74HCO 4P 11 TP4 1 b - REMOTE CS 15
2 ICc14 +5v - HCT4HC373N . —
= | 5V - |34 10/R ANL 10K 0.6ND 20
61 B MC74HCOBN T o e
53] st 1 IC29 +5v 21
11319 6¢ IC15 St +5V P = 3
Fepdo O 2 MC4HCOBN - S 22
@ 2 085 (3] - MYC ANA 23
SN74LS189ANx4 e ’T_M v v15v 24
11 2 207 30 ALE 5] . 5.6ND 2s
—d 00s OI4 f— ALE 121
° oo _ora 11 D6 I E IS [l “1sv 2%
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APR-5002/5003V



RMD BOARD
Component Side

(1-619-160-11)

o
CNJ470 R Y
,{3 ,NL"—:"'_],Q_;"VE ¢
. 8z 2
.3“‘%N5© ne.
RS 52’R5:’;’-".-." cx
@

N /"f|c4

"%ke ;Egi E
B : 34]] E i u
. - 2 b omes § [3]

oodo

ssl 1 -

S RNIesE LT :

Main Unit RMD RMD Main Unit
] + 36V o
R6. 10K, 1% R7, 10K, 1% *
LEFT HI | 2 v 0 R12, 10K a2 nlg 4
S
+15V. 28D669A
+15V 155119 155119{ 155118 .
1 a3
SHIELD | 3 }—nNC 25A1170
IC2, TLO72 R10 * J
. . 1600 R19  C6,.01
R8, 10K, 1% R9, 10K, 1% 10, 1/4W, ~
LEFTLO | 1 AN y R RED
*
D18 Rt RV1 BLK
RD3.0EB2 10, 1/4W. 5000 VA~ — 2] 2
——-g—vw—-: +24V. *R20 /77 J e
:(2:21/35 10, 1/4W. ¢z, 01 Ry 4711 IﬁEEL
R11 — MOTOR
2200 NPO R29, 100K
+15V. m T 185119 155119 | 158419 .
R17, 10K Qa .
—15V. A 2588494 . | as
R28, 1M R21 3 252774
24, 10K, 1% a7
cw ica — 36V
a3 ¥ TLO?7 R23, 1000, 1%
RMDON | g — 15V, =AML 4 15V AN
RV2 R27. 10K A22
DIG. GND. | 7 100K VWA < g.v:/Q
R25, 1000, 1% Yo%
R26, 10K, 1%
TP1 »——w\———] 77
- 15V, LEFT CURRENT
1 VOLT/AMP +36V o
Rz S
R36, 10K 06 2 8 B
D1 BhAAS 2SD669A a7
RD3.0EB2 25A1170
330, 10K, 1% R31, 10K, 1% D1¢ D11
RIGHT HI | 5 VWA~ ’
R34 it
ic2 1600 \ca Co, .01
R43, 10, 1/4W
SHIELD | 6 b Ne TLo72 3 CW TLo74 WA G 2 |2 B
~15V. 5%;3 VWA- P—AAA —a 1 1 RED
R32. 10K, 1% R33, 10K, 1% Ra4, 10—y / RIGHT
RIGH 4 M 174w CNJ 471R
TLO | C10, .0% REEL
/77 NPO MOTOR
. R35
CNJ 470 2200 R53, 100K
v 1ss119 155119 1ss118
ci2 C16 C17 Ci8 Qs .
+ 15V, -15V. - 25B649A L Q9 NOTES
0.1/50 R52, 1M R41 $ UNLESS OTHERWISE SPECIFIED.
2 R48, 10K, 1% oK st ascarra
3 1% Ra5]a7 1. ALL RESISTORS ARE IN OHMS, 1/6W.. 5%
cw 1ca ~ 36y B4 2 ALL CAPACITORS ARE 50V.. MLC TYPE.
v e o T T s , TLo74 R47, 1000, 1% 3, THE PARTS MARKED WITH *. SEE THE FOLLOWING TAELE
Ct1 C13 C14 C15 ~15V. 10 AN 11 03 and OF Q7 and 09) of the formes type are replaced with thase of the new typn, RIS 1o R21
RvV4 +15V. R51, 10K + R46 1RA2 1 FLA5) must be replaced with those of the new type at the same time.
100K AAAr 8w s A
_ 3
+36V UNREG +36V g ] R49, 1000, i% 1% ot Former parts Now parts
0A, FAST VWA~ No
RS0, 10K, 1% o 2585 730024 2SAIT0
Tp3 P2 /7 e | 2 oo 572530018 2502774
I s | 120783011  RES,CARBON 1K | 124940111  RES, CARBON 4/
RMD GND GND RIGHT CURRENT E| mio | 124701711 RES CARBONZ70 | 124768611  RES, CARBON 0
D17 1 VOLT/AMP 21 R0 | 124781711 Res CARBONZ70 | 124768211  RES, CARBON 10
g Rzt 1-247.831-11  RES. CARBON 1K 1249-40111  RES. CARBON 4/
HE asessa 729021 2sA1170
— 36 UNREG — 36V 5o 2501130 872930018 25C2774
5 R4z | 124783111  RES. CARBON 1K 124940111 RES, CARBQON 4/
cNTess A, FAST I| | e wecamonmo | yareen:  pes carson
€| Res | 124783111 RES,CARBON 1K | 124940111  RES, CARBON 47

RMD BOARD
BOARD NO.1-619-160-11 & HIGHER
APR-5002/5003V




RTS BOARD (1-619-176-11)
Component Side

1—619-176—11

Main Unit RTS

SBR

Main Unit

RTS BOARD
+15
ic2 cs
TLO74 P—:L
5 4 =
+ ; R9,2200 R11, 220K
° / b M
| cé
L o
100pF
= A > R13
R7,22K S 2200
b
A3 R5,22K TLO74
+ 15 G A — g ANA
680,114 W ]’1
w
D1 2 J Y cs
c3 Ic 1 RV1S
RD11EB2 10/25 | Dm211 |3 2000 S ¥ 13 “T;r—‘—‘i
1 Rv2 |1 15
2000
R4 14 R6,22K
~ 15 @—anA AP =
680,1/4 W R10,2200 R12,220K
CNJ403 c2 M
GROUND | 1 1025
ct L +] 1
+15v | 2 PV I o i AP
R1,10
-1sv | 3 AAAY 15V
R2,10
RTS Al 4
RTSB| 5

NOTES; UNLESS OTHERWISE SPECIFIED:

1. ALL RESISTORS ARE IN OHMS, 1/6W, §%.

2. ALL CAPACITORS ARE 0.1uF, 50V. CERAMIC.
3. C4, C5 ARE NOT INSTALLED.

()
|

65

D2 D3
RDS.1EB2 RDS5.1EB2

RTS BOARD
BOARD NO.1-619-176-11 & HIGHER
APR-5002/5003V

SBR BOARD

(1-620-303-11)
Component Side

SBR BOARD

TO TRANS FORMER

TO TRANS FORMER

o,

S/N; APR-5002 20001 TO 20700 ONLY

O

-0 TOC3
D1 SBD1640T

—0 TOC3
r-f-r—-———_-— -
] ]
i
: —N—r—H—j .

66

D2 SBD1640T

SBRB0OARD
BOARD NO.1-620-303-11%
APR-5002




TCC BOARD

(1-619-158-11)

Component Side

Main uUnit

S/N; APR-5002 20001 TO 20300

1

TCC

TCC

C

Main Unit

FERRITE " " giey
BALUN - C

R49 '

160 Cﬂ'me:c,“ RI6S 'z

€82 .
€30 O

o ‘cl‘ﬁssO O RS? -C32C0D O

ic3e

ICI9

—QBEZé
a4 CIZI

T ]

ic40

R74

CNL

-ei9-ises)

e
-]
e ]

CIR46RS9 o

i' ] ) & 0&& | cs7 cse ; e
' : . N e ~ DIl RIF4 CTH , mu i
l e (D 8y O w6 U #0061
34 ¢ €90 & & . " . RIDBT Lo
R60 & Xcig6C R30 cor gy c7z R3T D9:oo . £T4 R :
o“z R6 amo Eﬁjcﬁ:l ® o ,
i 7 D12 :
- e 97 o ug! @@R'?’f&
‘:"s BRSE tEe aY] ’ ; , i e E N6 :
z « © “ . i
= ice T con
CIT1C3 ll- .
l :[] L3 154 UDMQ,. lglr![] -4
cos RG" RE oszﬁ k O I N R3E
- -'. z u x C27 ) T
\" - [ai 8 e el €150 ¢
b : ' e j &
] % 4(_)3' J “aiss B l 1 &
- (c2t ‘ C135 e FrgSri3 o
R“(S : C'°7 . oo - : ] i [E23 RIS
"5 R RISERIND e : =R o ETIRi2e
&é] ‘ca cisy - e :
¢s3gn O ?cae cige C e E: RHT

%3 rea ()P R73
c54 csv csz R86 E E E4’7 R76 rnt‘ 40
: i3I 1Ci6 = - RBI [l[l ’
Z;g b R8O Rn[' E I
o - e re—— 7 . C4 1T s
5 EIDO HC‘? LR Y ewn '@ X0 =1 5 I
T C46 4yo C44 Ry - o RT7 ca2
[ o DA S iess B o '
» l f | I ‘ ]
133 Icez Cicse
c1z§f RS S
* © j
(1]
A ] : S
RE7T

9-67 (a

)

9-68 (a)







Main Unit TCC TCC Main Unit

TCC BOARD (1-619-158-13) | S/N; APR-5002 20301 AND HIGHER
Component Side S/N: APR—-5003V 10001 AND HIGHER

| e | e | o | e | = | &

AN MRise_ o7 Mela

)

! o
Co LT " . "42 c65
= S e Sl = 0
- c3 ‘0’4?58QT O Aot cs2[1} ,Q@CBZ’W A0 O . DDEDE L 1C4As ; Ics,mcgs o RMjMS
sal 3@5 ) it R | ] el l@g
sf = b TR O " ’ % =) - P > STaey T — DIl R134 B m:u cs
, L 3 N

RI60 " CBIRI63 g4 RIES... R

R49"~

1 om  aeoo [l

M & S, B0

b ]b "flrca : Dio . RI43.7 O
o o (e [

t4r52 D R33

RI2S
JJRIZ4
RIHT
) RUE

ARI8
JRI9

‘cEZIg]e : ‘
. |c~’3|‘ ’ le’IG‘Eﬁi‘ o ’ | LT s : . | :  : ; '  L
« : ‘ P @?Eg;%z 5
T e ge o e o | RO
3= M A Y I SO S RN S |41+ PIQK

B3

Reafi ] -

RTSTLT

§ . ic34 R [ 2 Coucez.
b26 ~ - : C‘ZBE : ' } : ‘
‘L‘B l =P I
e - g T o R I s
! CNL Q)" rigo - R8I ) ) RIB2 RE7
8 1-619~-158-13

9-67 (b) 9-68 (b)



Main Unit TCC (1/2) TCC (1/2) Main Unit

TCC BOARD

ANALOG GN, IR
|_AHALOG Grp 8L
ANALOG GHD 2
ANALOG CHD 28 €163
L -
FANALOG GHD * ” ”%3' R34
RHALOG G0 A s L a50m azof ey s S.&
478F T A2 R4 - -
Rl (IC32-4) TEPROED ROTABA . ADTABT £21
G ez
= 53K P YR | | ks o
27BeF
FRONT END oN Svec | €8 ‘ s ;iﬁ s 18BpF
2 0’ B 7 R36
- R11 1
5 5.2 165 pg212
Jist g2t | s — 5 12 ich i3 15K

LFRONT END -N SYnC 8 - €534 R12 4.7 v V REF 172 AD7528A ouT 2 51 R W57 OT _;(> +15V 7174

o 105 ] .

FRONT END SYNC SHIELD ml_ 6 A7 RigS 4175 - s }CB G - m " s REPROHSCY;;LN

FRONT END »N REPRO | 3B | © Y RS = 5532 1 czal @* 1 19 .

Te) £1B4 248K 51 1/6W EIREA 7 x
FRONT ENO N AEPRO | 40 R 100 ] [ BT
b H -1
| FRONT END REPAO SHIELL| 58 A6 AS 22pF s.1x J" !
——— - = o 6 lJ 181 92 8§ ARG
j =5] = =
ey 0 68/50 R, J i applicable Serial NO Parts that have Parts that have Parts that have
APR-5002 | APR-5003 been changed been agded been aeleted
R26 LEM DEFEART
A3 [$lwe] REY B0. 4K —== 100K JHa Qa3 P1085
478 JHE
&
20301 20501 D26 1N914
and higher | and higher c172 .01/100
08 7-0127-1
CAL S ACN GND [[58 ] &ss R1BO 2K
cie Ri61 3.92K —=3.9K
it 38 (1:3@—1:1 R12 47.5K—e a7k
LBLF ES e

A1 4.75K—=- 4.7k

18 R23 665K e 68K
20401 20601

o1
SLATE FEED [ 199 Jicis-n l 155118 [ 47K

O A30 6.19K—e 6 2K
17 and higher | ang higher
- ' s ‘c;; R36 15. 4k — 15€
[ k—e- 6.8K
IR L 58 6, 43k —= 6
F65 3.83K—e 3.9K
'& ?Egl 4 s A77 60. ak—e 62K
[${=N1] L4 1SV 1L €37 N EIE t1eza) K
REPRO STNC RSA 1T RB2 2. 74Kk—= 2.7
[ _sateeuss ] 7 7 a L A L 1 82pF —E oy UG-8 RDTAZH — ROTRBY
SLATE_BUSS [T ] rs6 gy 4 15V S [ 3 21 s R o 232253 1K—=- 68K
n3s fs2 A AW ———% RES 1 } Y
CAL SM Buss T8 Rse 12 3 20 12 s -{IGA ] SLATE FEED —L 2 .12 Riga S 5 11K == 51K
% S, I3 o wsv o3 3.5
8x-1352 i SEE NOTE 2 J; T 4 &~ 7 k&3 2| 20501 20701 mm>5 1K =51k
_ = —— B 165
INPUT_ 4 148 L2 A . 5 © Lucio-19) Mo 5|8 i 1 and higher | and higher
f > 1688pF s N 374 3|lc8
s 7.8 (1C38-18) REPRO/STNG To72 . A159 e 180
RéG 118 A A160 182 18
5 1es-71 (caa7) e “ R64 Lo72
105%E 3 5V = 1.6 [ A157
- 5 5 | G R4B 6 '\ RS4 RS2 06212 == A15g 19K —= 15K
7 21K 1o Q 12 104 4 -15V
- + T osg 188/15 15k 5| 1C7 RS7T 12 1 14 15 s Al
1008aF + I =
R&7 72 X .13 - [ 7 (@) smwn  —— f———
INPUT o4 [EK g SATE BUS [TTA] e 2 l - 3pF 189 e8
il =% i e w1 L ol
- . é} 6.8 5 b3, sy T 20K
- [ 16 & 1 9 2 el |
anao [ 1 = gl rra
= 3 1c9 kd £39 KETER N
SLATE REC o2 1 47K
(1C38-15) AL N ez 16215
| o o 5 .
OUTPUT nCr B0 [ 188 | = RS3 AG
s
os +1BY
P1B8S,
{ca7-3)
VREB RES RS9
e
(1C33-8) C4g8 88K 470
1632-18) i ADTABD — ADTRBY | R8) RE3
toer 75X 106K.5% .1/6% =
L RE2 (23 =2 11
RIS REA 2.7k —i }—— B27uF
52, 4% UK S . or.zxsz 5 JEAS
6 2. 1 9 [ [l hd 0—;“’- - l2 ne A G212
[} 15 o
%7 R76 2|1C o Gl e m s ! 278K o 012 19 i3, L1sv
5 3 | TLo7z Ta5 t l1688F 7 48 1) 18
+ B28pF /42 J §
a7z R77 Taat o0eF | 6 7 R
182 11 1 18 2|2 "E"I t
" a7l < n 18-t 21 Z28eF 1 14 is 'nr:nz
E,:Q % =isy 2, L 3l lieeet g 2 [i= ST
71 g == 76 879 o534 —e] K3 s i v REC 0N 13
17 H }-—»
R84 i
68pF I -1 | ca-18) o U R i
SEC 8 SEC 3 180
15y . +15v v ugme | [uoem 2L uc-1zr | |_umx—15: B Twremn |
1o _Zl;o 172 AOTS2A ey 18 SEC 1 € 2 1EC SEC 4
u 4 (13113 (1C31-14)
voarzs o R 21 | ogi
Ci14
M T SOO“
1e8/25 — =
~15V Edl T -15v
+15v 215V
72 (1c38~13)
24A R180
418V ~_L o> +18Y WCOR (53] S REC ON 7 'y
a8 o H45 * 22735 22735
O o] s o s .
155119 5534 5532
: [EL - TLa72 . - 1y
pE ) TLO8L . -
1025 P oe o7 = = BX-1353
SLU Eil T 8¢ o v I 2T T 1 g m! nl 12
22735 22/35
16V 758 3 7]
(=) [
4 —Ft wes16 | Y] 2
=157 = -15Y =S o295

{ T8 oueur srelp |

TCC BOARD
BOARD NO.1-619-158-11 & HIGHER
APR-5002/5003V






Main Unit TCC (2/2) TCC (2/2) Main Unit

TCC BOARD

+15Y
R189 Rig8 A
SISV <3 R112 [e]
1 a SEE MOTE 5
! Kk
R9S Rrog Rz R34
=3 06212
5.3K 5.1K §5.1K 5.1K 3 1 23 13
ncr 1/2 LM13s8eN L fizg  CI7 w5v 062 _>7 +15V
i
RE8 REg ) R3
10K 10K S 10K 10K Sk gader 3 2
CR11Z RI21 R122 R123 4 s
13K 2.k S 1 Y Sk 142
, Lagst l Lio13 1516 pon 11 ¢ i
(1C29-13) ] m 8 s a3 P a—— 155119 G S H A -isv
REC ENABLE ) EM ZF o O R 1 a6
7 8 1i16. 9t
i [ P i | [ I
11 T pi2 3 03 &
| — € Ts 5
o 1 - 14060 128 S R129
EE 1 Jeeer e F_?g 9 8 18K 5.3
ERASE CLOCK
T hca) &
136 Ic4en
o R117
13K +15¥
14281 ss L A s sy < B Rr110
ERASE PULSE_(0/E) 328 -8t 155119 155119 -8l
2 SEE MOTE S mesE oF 4 5]
R96 = R97
R1ES R s
\agss 7.5¢ 155118 S7.% —A LY vy
s [ 47 5K | 5.1K 54K | 5.3K
5 cias
3758 Bial
flar'e 98 e S e a3 I} REC OFF N BIA}—q
o€ 10K 10K 10K 2 10K e 628pF
'S RI19
15K REC oM
14813 14518 é’ 1iC13-16) (R180)
o 185119 14213
s o e w | 8 13 P
E3 s o [T 2fs e
{Ix 3P ozt 210
3 2 R
BIRS PULSE B 328 S licazs T 3 03 11 12
g € Ta @ FAESZ
TE55R RN s A
& a8 s
14081 1/58
BIAS QoK 3 e AL
12 )1camn 17 e g -
[ s T3] aue 06 ‘icse-171
155119 pg
A
s yags o L P, W
12 -81F 185119 155119 -8l ogH
13 11 N 1
RECORD OFF N[ 317 | 103a-12) ) 1 e REC HOLD
RI2E R187 .18 Bsal
[ eraseorF w318 | trcas-a 7.5 F 559 T sy (—‘xl T sy e
” :;g;“fé‘ w -5V €69 [ = 155119 RS ‘;gﬂ‘g
SYN [ 58] 4, ows - -
(IC21-16) ncé c1es) c1s8 — F—— a;gg 2501133-C 1
(1035-2) » 155 N 3 s
(1€47-3 &7
(1635-51 f= ar3s R142
acs-a1 | ?«M—j——{
pe 20K I Lo 1o
R177 ces 2 2 0.033 4]
= 5 o a2 _[—_——;V;K — | out oz
18 J1c47c) 8 SPARE. - 1828eF xiss;:s o2
R176 178 RI7S 138 —J ©0.033 L K2
15y RI71 240
[y 5.11K 21K 148K b 3
FRE 4R 4 68K .82 L1 - b €3 ERASE
a R § =) ;:.':;;"EBE . . 18 - | 81 L o N
" RS = 4700 «°
T - 258657-C 3 ) 202
7aHC32 - oA BIRS N
= 1
FA7 ey 3 1IC35-12) -18v E
_15v B
il LA i3 R149 SR8
/35 =
g 42 FEX 1-618-179-11 1»619;37:—13
P CNL, TCC 12 | and higher
[ €65 - — - -
+ 1-618-158-11 | \y proplem Can't use
18y
RIT2 s -12
2.4 3 23 Rel Ic a5V Qo s
e o4 - S 17 B [SEI Add; Add;
1} Ri28 2501133-C ; 12; 1§ g‘; 1-619-158-13 (J;;drpwas) M5
23oF 4.7K and higher
[ Risa cs8 3 . 18 €131 g Delete Delete;
RISS 22 28 18 J2E) W5 09 ang U4
Ies . S.1 5T /¥ . 31 2 1B c139
e 1017 155119 1103 “ xn 14 7 Q2
1031 RISS 1S3 2 ‘iz = O3 il E2) 14 7 £128
o .8l 148
&« 8] R147 34 14 7 az
2 Y 110F 1 S 1 2 am  L./so
155118 | o, 10 a7 = i H 3¢
r
[ _toweRs | 5] N TL L3 c RIE9 P oo — g T F 15 8 i3
! 152 5.% Ri4S 38 14 7 Cidd
ke Ex) 14 7 Cix Applicable Serial NO Pins that have Parts that have
PR 48R S.1 .52 .i/2v el 14 7 0z [ aPAo5052 | APR-5003 been soldered been changed
o g e = R1a1 a 14 7 [SE3
= = = 4.7 42 1 7 £134 20301 20501 D1 —= JH, INS
RECORD hoto | 3| ;37 - - 25B857-C Pt 14 7 €125 ! | and higher |ang higher
e s RS0, 92, A34, R9S5, A100,
ADTA @ [ 58] LV I—T— ic Y v 102, A104, A105
5K = 51K
1 [
= 2 £94 s R85, RAS, A1, AG3, ATE.
3 7 €= 20401 20601 RS, 104, A103
F4HC244 . 74HCST3 R coreae 74HCS73 4rcs73 . ? Le2 €83 and higher |and higher - 10.2K —= 10K
JLINNTTI |- S, (. '] - H A por {3 , ADTS A weut ADTABS A oor |9 SEC e s 8
712 1v2 [ 3 — g ROTRB} 8 0oz [18 &A% 1 A AOTAS) B8 BIR , FOTAB] 8 poz (18 SEC 1 LAST TRANSISTOR @9 9 ce  on o R112, A114, A116. R11E
13 1v3 [16 ADTAB2 ¢ po3 [JZ 6AP 2 [ AOTAS2 4 [ ADTAS2 ¢ po3 |37 SEC2 LRST IC 1048 i3 s e 402~ 390
S {1t 1va |5 ADTABI © 004 |16 LEM DEFEAT ADTAS3 > r AOTARS o Dpoa (16, SEC 3 LRST Dlome 028 18 €12e 121 /154, A172
[ roma JEC) — A1 2vg 1% AOTAB4 € oos 15 INPUT UWCAL P —toTAs H ,____’T\mns: E pos LIS SEC 4 LRST RESITSTOR Riba n R Oas 55K e 22K
3lom2 2v2 7 ADIABS FDog {34 OUTPUT UNCAL [ foTAGS F {_RDTABS F pos [14 SECS NOTES: LAST CRPRCITOR €174 24 €1ss 068
R M3 7v3 12 AOTAEE & o7 |13, REC EMABLE ADTREE ¢ ADTASS ¢ o7 [1Z SECE * = €1s7 0158 A115, 119
: LET 13 pec v proties {nore K — e
226 | S 0 H oo K2 | A0TAS H BOTRE W oos {121 ALL CAPRCITORS ARE IN MICROFRRAOS/VOLTS ﬁ E:: E:;; u; f
[ eome [ 3] 995 H Lcé lcé ALL RESISTORS ARE [N WS, 11, 1/8Y. a8 678 €163 20701 20901 04459 —+ 2501133-C
1c28 129 1€3; FLL DI0OES ARE 155119 18 €88 €8l - .1/50 |and higher|and higher @5
[ sz ] 5] . . ELRT D455 —- 255357 -C
16K 12 e D11, 12, 15, 16
1 el mALs oo L, ietal e UFS1102 ~= 110Ft
Q73 R183 C174 RIB4
v o— w5y * 41O N MMMEER  MATOED PAIR METAL FILW RESISTOR
273 18K 2273 198K S) D24 AND IC26 ARE THERMALLY COUPLED FOR TEMPERATURE
STRBILITY
D16 GNo | 49 B
016 o | 498 SPRRE GATE
S8R
DIE GND t1g4r-3 (1g47-3) (Ica7-3 -
DG Gnp | 598 VREB AR WREB 19
3

w”‘”“” Uc3a-1n (1€33-3)
N AL TEC LOW

TCC BOARD
BOARD NO.1-619-158-11 & HIGHER
APR-5002/5003V



TCM BOARD ({(1-619-165-12)
Component Side

APR—-5003V ONLY

. INPUT smc
“No\s

pia SELECT

5e Nl

TCM BOARD

Main Unit

TCM TIB

Main Unit

TIB BOARD

(1—-619-177-11)

Component Side

- - - - T - -7 o T T T - - - —--"=- - - - — — =- = =1
QUTPUT !
1 UNCAL NOT MOUNTED ON PC BOARD
| i
cow |
! 5K
I " I
! CNJ220 |
| | OUTPUT UNCAL SEND 1 b :
INPUT
H 2 | NC UNCAL
OUTPUT UNCAL RET 3
| E Cow] +5VLAMP +5V Lamp ! + 5V LAMP
KEY 4| KEY s | SELECT
' [smew [ S m 1 F:!‘; NS
I | D14
i R
| =L — e — — Bl LED ROW 0 74HC08 o7 !
CcNI219 | - o1 Y |~ Q3 LN4gYP
| - 12 Ll N2 vmiokm
INPUT UNCAL SEND L - 188119 ci
| "5
' KEY 2] KEY Ve 200K 0.01/ 50 RECORD READY
.
I INPUT UNCAL RET 3 b P - Tza N
| 4| ne 4 = —w———@——
- LED ROW 6 1 L (s3)
D13 :
| smeLo 5 - 3 ot | Q9
- HIES Lg! 1"1) vniokm
Lo~ - - L e - oo _ 155119 _I_ z
T MeETERN T R11g c7
CNJ225 | 200K 00150 |
METER N 1 +5V LAMP o
METER N -3 2 Q1 RECORD L
- ot . o185 . =L
METER GAOUND —— LN2BRP c2
+5V LAMP i e +5VLAMP R3 s
LAMP GRQUND 5 TSV LAMP 150 L
[
£ L A15.6K SPARE
RECORD OFF N 3
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Power Supply PDB PDB Power Supply

PDB BOARD (1-619-171-11)
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Power Supply
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PDB BOARD
BOARD NO.1-618-171-11 & HIGHER
APR-5002/5003V



Power Supply RGA RGB Power Supply

RGA BOARD (1—-619-172-12) S/N; APR-5002 20001 TO 20615 RGB BOARD (1-619-173-12) S/N; APR-5002 20001 TO 20615
Component Side Component Side

1 CNJ1

AW

Qi
1—619— {73

" G
% ——WR_Q

[SSLLF T 2]
S

RGA BOARD RGB BOARD
+14V CAPS +14V (N.L.)
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TO Cg:; s 14V W . D4
#5 ——1xeY 1 22.10% 1N4004 #a ] D5,1N4004
® 2 7A 5w +5V reg. o = D4,1N4004 14
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BOARD NO.1-649-172-12 BOARD NO.1-619-173-12

APR-5002 APR-5002
g9-35 (a) 9-a6 (a)



Power Supply

RG—1

RG—-1 BOARD (1-622-916-11)
Component Side

S/N; APR-5002

20701 AND HIGHER
S/N; APR-5003V 10001 AND HIGHER

RG—1 J Power Supply
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RGC BOARD

(1-619-174-11)
Component Side

Power Supply

S/N; APR-5002 20001 TO 20615

Power Supply
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RG—-2 BOARD

Component Side

RG—-2 BOARD
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T0

TO
T0

TO

T0

(1-622-917-11)

Power Supply RG—-2 RG-2

S/N; APR-5002 20701 AND HIGHER
S/N; APR-5003V 10001 AND HIGHER

Power Supply
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Power Supply l POWER SUPPLY WIRING POWER SUPPLY WIRING I Power Supply

POWER SUPPLY WIRING | S/N; APR-5002 20001 TO 20615
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Power Supply POWER SUPPLY WIRING POWER SUPPLY WIRING Power Supply

POWER SUPPLY WIRING S/N; APR-5002 20701 AND HIGHER
S/N; APR-5003V 10001 AND HIGHER

BLK
SAFETY GMD SAFETY GHD |6 = = RED
.— < OR o
AC UNSWITCH 4 Bk = ON POWER SWITCH
4 Ac coMMON AC SWITCH 3 Bk S ?
NEUTRAL UNSW 2|
NEUTRAL SWIT. 1 ORG
CNT 901 CNP301 RED/VEL T
L +36V |+
T 1  TRANSFORMER o1 $ 15_1000,.5 /50y 36V TO RG-2 BOARD
S15VB40 = @ PDB BOARD
WHITE ORANGE "
BROWN(CT) T ey £ oc2
HiGH L I+22.ooo,‘p/sov
ORANGE ™ =
BROWN
' 120v oNg CNPY16 RED + GRY -
1o RED +av Atcy
82 N 51 ﬁ L WHLTE +¥v  TO -1 RD
100V 9 % 1 I 33.000uF/25V RG -1 BOA
240¢ Bk I 8 BLUE ::i = o2 -
. Low L 7 1 6 S15VB40
4 WHT/BLK = = BLk
Pmm o - : b 1
: PDI CRK ! r”m;oov 4 =
| SEE PPP SCHEMATIC | nov'?¥e N ener
| _DRAWING FOR PETAILS S 2 ,
- 1 RER/WHT * R'Eg*rszv
4 +32V 10 RG-2 Bo,
BLUE VB0 T 10-000uF/50v ARD
RER/YEL 6 BLU —32v
GROUND PIN Oty ans L 4 10.00047 /50¢
CNPOT CNT951
7 1 1] Loa GNp 2
2 2 2| +5v L0 2
3 3| 24V GNp
4 4 4] +24v
. 5 =5] -24v
TO C3 {14V FILTER CAP) CNP9ST CNT 462 CSL
Log. . 7] T RG-1 0 RG-1 1]
GNP | ABRACKET  ABRACKET 2] unusep
Mg | 2] som ] 45V 10810 =
*Waq 3] e 106, GND 2 =y S Sem S| WY UN REG RG-1 =
+ L4
e (4] g +5v 1062 8 l 2 2| +1V N Ree +5v REGULATOR 5
CNI910 PP 5] - Log 6N 1 pon 7 [ o= 1] 5V LoelC 2 T 463
(6] +2av +5V 106 1 - CNP 360 5]
1 7] 24vGND +14v UNREG et 5 21 T
18] +13v +5V AUPLO s 4 2]
19 13V +5V LAMP e J E
l1o] 15vene AUPLO/DLG [ L " " i
ccng’euos C_Héiod- CNIT 906 [AMP GND — %’f
LNT CNT 903 CNP 903 2 5V AUDIO/LAMP REGULATOR 2]
PDB ’ =
CNPG61 .
RE (B 0o e
Cﬁwcm ONT 902 CHP 902 SRAET ) To ¢y, 1032V FLLTER CAPS 5] To
3 2 |2 CAPSTAN
it R ﬁ AN.GND 1 B E 3 [ VioTor
. || ave BPIHT angNp 2 i 2 T
5[ cwe = v 3] +1ev L1 i1 5 5] +18v Cnzacs
5] +18v -8y 4] A :-1-0 =1 + —ev RG-2 (1]
4] 18V e [5] :_9 ] ~———§ ~32V UN REg =
: 504 g s] 1V LBrp = +BY REGULATOR 3
"6 || AUSIO 15y, 7| —15v Hj ot 7 1 +32V UN REG Y
R 061C {= . CN196 L2 J
7] a 2 {8] 15V GND LE-! = G CNP 962 962 CNPasL oy s
glja g _flg] TV 12 ot 5 TO £36V FILTER CAPS RED - T
M1 @b 21,1 -2av 4 o 4| Toct ToC2  TOCT TOC2 GRY
(5] ne [10] E 2 2
24v GNb L3 5 oz T 3 3 HOURS METER
e ;_2_4 oz 2 +
“Rf¥ee L1 o 9| ~36vV UN R
L s 8| +36V UN REG
T 1_ +24v
CNT908 6] —2av
+36V UNREG 5 5
1 ULATOR
oty b . e +15 4 24V REGULAT
-36V UNREG Fan 3 3] 1w
RMb + 2 2| +PaN (24v)
- 1 j —FAN (GND)
P33 | ONT %63 POWER SUPPLY WIRING
L2
L2} PN av) APR-5002/5003V
o= 1] —FAN (@ND)
NP 999 CNT:1999
9-99 (b) 9—-100 (b)






SECTION 10
REPLACEABLE PARTS

OVERVIEW 10-1.EXPLODED VIEWS AND PARTS LIST

This section contains all of the exploded views, BOARD LAYOUT

and parts list related to the APR-5001/5002/

5003V series recorder. S/N; APR-5002 20001 TO 20700 S/N; APR-5002 20701 AND HIGHER
S/N; APR-5003V 10001 AND HIGHER

PARTS INFORMATION

1. Safety Related Component Warning Components
identified by shading marked with & on the ex-
ploded views and spare parts list are critical to safe
operation. Replace these components with Sony
parts whose parts numbers appear as shown in this
manual or in service bulletins and service manual
supplements published by Sony.

2. Replacement parts supplied from Sony Parts
Center will sometimes have different shape and
outside view from the parts which are actually in
use. This is due to “accommodating improved parts
and/or engineering changes” or ‘‘standardization
of genuine parts.”

® These spare parts lists indicate the part numbers
of “standardized genuine parts”.

® Refer to Sony service bulletins and service
manual supplements regarding engineering
parts changes in our engineering department.

3. The parts of SONY Parts No. marked with “S”
in the SP column of the exploded views and
electrical spare parts list are normally stocked
for replacement purposes. The parts marked
with “O” in the SP column are not normally
required for routine service work. Orders for
parts marked with “O” will be processed, but
allow for additional delivery time.

AIN UNIT POWER SUPPLY

=

4. Items with no part number and/or no description

are not stocked because they are seldom required @ ACM board @ KBD board @ CSL board
for routine service or are a part of another @ AHB board @ MSB board @ PDB board
assembly. @ ADM board LNT board @ RGA board
(4) ALN board @5 MSTboard @) RGB board
() CNL board @8 RMD board RGC board
(6) CNX board @) RTSboard @9 RGD board
CPU board SBR board RG-1 board
CTM board TCC board (For APR-5003V) @1 RG-2board
(9) DSPboard €0 TCM board (For APR-5003V)
@ FEX board @ TIB board
@ HES board @ TTS board
@3 VVT board (For APR-5003V)

NOTE: For detail information, refer to “10-2”’ Electrical Parts List.
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POWER SUPPLY ASSY POWER SUPPLY ASSY I

POWER SUPPLY ASSY

S/N; APR-5002 20001 TO 20700

10-3(a) 10-4 (3)



POWER SUPPLY ASSY

10-5 (a)

[ POWER SUPPLY ASSY

PARTS LIST

19 )

POWER SUPPLY ASSY

(APR-5002: Serial

Ref. SONY
No. SP Parts No.
1l O A-7810-201-A
2 0
3 O A-7850-341-A
4 O A-7850-342-A
5 O A-7850-343-A
6 O A-7850-344-A
7 0O A-7850-345~-A
8 O A-7850-346-A
9 O 1-125-453-10
10 O 1-125-454-10
11 S 1-125-455-10
12 O 1-535-419-00
13 S 1-541-409-11
14 O 1-548-100-31
15 S
16 O 1-620-303-11
17 O 1-937-528-11
18 O 1-937-=540-12
19 0
20 O 1-937-=543-12
21 O 1-937-545-11
22 O 1-937-=922-11
23 S 2-832-007-03
24 S 3-564-542-01
25 S 3-566-928~01
26 S 3=703-207-11
27 0 3-711-080-01
28 0O 3-711-181-01
29 S 4-848-640-11
30 S 4-849-592-00
31 O 4-857-833-00

No. 20001 to 20700)

Description

POWER SUPPLY ASSY

_TRANSFORMER ASSY, POWER

MOUNTED PCB, PDB
MOUNTED PCB, RGA
MOUNTED PCB, RGB

MOUNTED PCB, RGC
MOUNTED PCB, RGD
COMPLETE PCB ,CSL
CAP, ELECT 22000MF
CAP, ELECT 10000MF

CAP, ELECT 22000MF
TAB, FASTEN

FAN MOTOR

TIMER (S)

SWITCH, SEESAW (AC POWER)

PC BOARD, SBR
HARNESS (POWER SUPPLY SUB)
HARNESS (POWER SUB)

HARNESS (POWER SWITCH)
HARNESS (BRIDGE 1)

HARNESS (LIFE METER)
HARNESS (BRIDGE 3)
BUSHING, (K) INSULATING
WASHER, FIBER

SHEET, INSULATING

INSULATOR, TO-220
ISOLATOR, FAN

FRONT PANEL

PLATE, INSULATING, TO-3
CUSHION

INSULATOR, 03P

10-6 (a)



POWER SUPPLY ASSY

POWER SUPPLY ASSY

|

POWER SUPPLY ASSY

20701 AND HIGHER

%S/N:APR—5003V 10001 AND HIGHER

| s/N; APR-5002

10-4 (b)

10-3 (b)




POWER SUPPLY

ASSY

POWER SUPPLY ASSY

PARTS LIST l

POWER SUPPLY ASSY

APR-5003V: Serial No. 10001 and higher

<APR—5002: Serial No. 20701 and higher >

Ref. SONY
No. SP Parts No. Description
1 0O A-7810-201-B POWER SUPPLY ASSY
2 TRANSFORMER ASSY, POWER
3 O A-7850-341-A MOUNTED PCB, PDB
4 O A-7850-517-A MOUNTED PCB, RG-1
5 O A-7850-518-A MOUNTED PCB, RG-2
6 O A-7850-346-A COMPLETE PCB, CSL
7 S 1-125-454-11 CAP, ELECT 10000MF
8 S 1-125-455-11 CAP, ELECT 22000MF
9 S 1-125-484-11 CAP, ELECT 39000MF
10 S 1-541-409-21 FAN MOTOR -
11 0O 1-548-100-31 TIMER (S)
12 SWITCH, SEESAW (AC POWER)
13 0O 1-937-528-11 HARNESS (POWER SUPPLY SUB)
14 0O 1-937-540-12 HARNESS (POWER SUB)
15 HARNESS (POWER SWITCH)
16 0O 1-937-543-12 HARNESS (BRIDGE 1)
17 C 1-937-544-12 HARNESS (CSL-CHASSIS)
18 O 1-937-545-11 HARNESS (METER)
19 O 1-937-921-12 HARNESS (BRIDGE 2)
20 0O 1-937-922-11 HARNESS (BRIDGE 3)
21 S 2-832-007-00 BUSHING, (K) INSULATING
22 S 3-564-542-00 WASHER, FIBER
23 S 3-566-928-00 SHEET, INSULATING
24 S 3-703-207-11 INSULATOR, TO-220
25 0 3-711-080-01 ISOLATOR, FAN
26 0 3-711-181-01 FRONT PANEL
27 S 4-843%-592-00 CUSHION
28 S 4-857-833-00 INSULATOR, 03P

10-6 (b)



1 "S" ROLLER ASSY TIMER ROLLER ASSY

“S" ROLLER ASSY TIMER ROLLER ASSY
f___ o - Applicable Serial No. Applicable Serial No.
| | o [ l APR-5002 No. 20201 and higher. APR-5002 Up to No. 20200
I @ i APR-5003V No. 10001 and higher.
\

PSW 3x6

, G )
‘ -
' =9 |

2.6x5

"S® ROLLER ASSY

Ref. SONY

No. SP Parts No. Description

101 O A-7810-209-A S-ROLLER ASSY

102 O A-7810-210-A ROLLER CAP ASSY _ _
103 O X-3711-021-1 ASSY, BASE "S" ROLLER
104 S 3-531-738-00 SPRING, COMPRESSION

105 S 3-651-607-00 BEARING (FLANGE) BALL
106 0 3-711-285-01 BOTTOM FLANGE "S" ROLLER
107 0O 3-711-286-01 1/4" "S" FLANGE

108 0O 3-711-287-01 "S" ROLLER

109 S 7-624-199-01 STOP RING 18, TYPE C

110 O 3-669-396-02 SPRING, COMPRESSION

10-7 10-8



PARTS LIST FLUTTER ARM ASSY

FLUTTER ARM ASSY
TIMER ROLLER ASSEMBLY

201 O A-7810-210-A ROLLER CAP ASSY
202 O A-7810-212-A TIMER ROLLER SUB ASSY
(APR—SOOZ Up to No. 20200>
APR-5003 Up to No. 20400
O A-7810-279-A TIMER ROLLER SUB ASSY

<APR—5002 No. 20201 and higher
APR-5003 No. 20401 and higher

203 S A-7850-381-A TTS MOUNT

204 O X-3711-022-1 ASSY, BASE TIMER ROLLER
205 O 1-937-527-11 HARNESS (TTS, HES-TIB SUB)
206 O 3-651-607-00 BEARING (FLANGE), BALL

207 0 X-3711-030-1 TIMER ROLLER SUB ASSY

<APR—5002 Up to No. 20200)
APR-5003 Up to No. 20400
O X-3711-028-1 ROLLER HUB ASSY
(APR—SOOZ No. 20201 and higher
APR-5003 No. 20401 and higher
208 O 3-711-286-01 1/4"™ "S" FLANGE
209 O 3-711-169-01 COLLAR, ROLLER
<APR—5002 Up to No. 20200>
APR-5003 Up to No. 20400
O 3-711-337-01 BOTTOM FLANGE-TIMER ROLLER
<APR—5002 No. 20201 and higher
APR-5003 No. 20401 and higher
210 O 3-669-396-02 SPRING, COMPRESSION

L. _

FLUTTER ARM ASSY

301 0O A-7810-216~A FLUTTER ARM SUB ASSY
302 S A-7850-351-A HES MOUNT

303 0O X-3711-004-1 TENSION ARM ASSY

304 S 3-143-065-00 SPACER

305 S 3-571-836-11 SPRING, COMPRESSION

306 S 3-642-491-00 SPRING, TENSION

307 S 3-701-444-21 WASHER, 6

308 S 3-711-027-01 SPACER (DIA 6)

309 O 3-711-053-01 HUB-TENSION REG

310 S 3=-711-146-01 SPRING, TORSION

311 S 3-651-607-00 BEARING, FLANGE BALL
312 S 7-623-510-01 LUG, 4

10-9 10-10
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1/4-INCH HEADSTACK ASSY

‘ 1/4—-INCH HEADSTACK ASSY

1/4-INCH HEADSTACK ASSY
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1/4-1INCH

Ref.
No.

401
402
403
404

405

406
407

408
409
410

411
412
413
414
415

416
417
418
419
420

421
422
423
424
425

426
427

SP

0]

nNnnonw

nunnnod 00000 O00WOO 000 OoOWn 0

nwn

HEADSTACK ASSY

SONY
Parts No.

Description

*
A-7810-230-A HEAD STACK ASSY (For APR-5003V only)
(This assembly includes the following parts.)

T-9410-181-1
1-543-447-11
T-9412-410-1
1-543-450-11

1-543-449-11

T-9481-639-1
X-3711-014-1

X-3711-020-1
1-937-559-12
2-264-136-00

3-672-268-00
3-673-968-00
3-701-512-01
3-711-112-02
3-711-113-01

3-711-114-01
3-711-131-11
3-711-183-01
3-711-191-01
3-711-227-01

3-711-246-01
3-711-280-01
T-9453-548-1
4-911-928-11
T-9412-251-1

T-9453-424-1
3-701-507-00

1/4" 2TRK (NAB) REC HEAD
1/4" 2TRK (NAB) REP 80MH
ERASE HEAD (For APR-5002A)
HEAD, 1/4", TC ERASE/TC RP
(For APR-5003A)

HEAD, 1/4", 2TRK, ERASE, TC
FORMAT (For APR-5003V)

ASSY, SCRAPE FILTER,
BASE PLATE (1/4) ASSY
(For APR-5002A)

BASE PLATE TC ASSY (For APR-5003V)
HARNESS (HEAD STACK) 78P

SUPPORT, SWITCH, PUSH BUTTON

1/4"

EMBLEM, SONY

STOPPER, SCREW

SET SCREW, DOUBLE POINT, (M4x8)
SIDE COVER (1/4")

PLATE. HEAD CAM

PLATE. HEAD MOUNTING

SCREW, M2.6x13 ALLEN CAP
DISC PRESSURE HD. BLOCK ASSY
STAND OFF CONNECTOR (S)
PLATE, HEAD MOUNTING (2)

CAM, WRAP ADJ. HEAD MTG BLOCK
COMPRESSION SPRING

SCREW, 8-32x1/2 ALLEN CAP
BOLT M3x12

CONTACT, CONNECTOR

SCREW, 3-48x3/16FL HD
SET SCREW M3x5

PARTS LIST

NOTE: * For APR-5002, the following options are available on request.

APR-HB5001
APR-HB5002
APR-HB5002D
APR-HB5002H

(Monaural)

(2-channel)

(DIN)

(Half inch 2-channel)
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PARTS LIST

LIFTER & SHIELD ASSY

Ref.
No.

501
502
503
504
505

506
507
508
509
510

511
512
513
514
515

516
517
518
519
520

521
522

(APR-5002:

SP

ol oNoNoNo)

nNnOoOwnmwowm

no 00000 00000

Serial

SONY
Parts No.

A-7810-217-A
X-3711-009-1
X-3711-010-1
X-3711-011-1
X-3711-012-3

1-454-426-41
1-937-558-11
3-509-043-11
3-564-108-00
3-659-365-00

3-711-115-01
3-711-116-01
3-711-120-01
3-711-167-01
3-711-220-01

3-711-221-01
3-711-224-01
3-711-225-01
3-711-226-01
3-711-229-01

3-711-282-01
4-836-109-00

No. 20001 to 20700)

Description

LIFTER & SHIELD ASSY
PLATE (A) ASSY, LIF

PLATE (B) ASSY, LIF

BASE PLATE LIF & SHD ASSY
SHIELD PLATE ASSY

SOLENOID, PLUNGER
HARNESS (EOT-KBD)
FELT

SPRING, TENSION
SPACER (4x3)

PIN, SOLENOID

PLATE D, LIFTER

SHAFT ARM

PLATE C, LIFTER

SHAFT, SOLENOID SHIELD

SHAFT, TRANSMISSION SHIELD
ARM SHIELD

LIMITER PLATE SHIELD
BRACKET, AIRPOT SHIELD
BUSHING, SHIELD ASSY

ADJUSTABLE AIR DASHPOT
SPRING, COMPRESSION

10-14 (a)




LIFTER & SHIELD ASSY LIFTER & SHIELD ASSY

LIFTER & SHIELD ASSY
S/N; APR—=5002 20001 TO 20700

-

/
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PARTS LIST

LIFTER & SHIELD ASSY

Ref.
No.

501
502
503
504
505

506
507
508
509
510

511
512
513
514
515

516
517
518
519
520

521
522
523
524
525

526

APR-5002: Serial No. 20701 and higher
APR-5003V: Serial No. 10001 and higher
SONY
SP Parts No. Description
O A-7810-217-C LIFTER & SHIELD ASSY
0 X-3711-009-1 PLATE (A) ASSY, LIF
0 X-3711-010-1 PLATE (B) ASSY, LIF
0O X-3711-011-1 BASE PLATE LIF & SHD ASSY
0O X-3711-012-3 SHIELD PLATE ASSY
S 1-454-426-41 SOLENOID, PLUNGER
0O 1-937-558-11 HARNESS (EQOT-KBD)
S 9-911-860-XX FELT
O 3-564-108-00 SPRING, TENSION
S 3-659-365-00 SPACER (4x3)
O 3-711-115-01 PIN, SOLENOID
O 3-711-116-03 PLATE D LIFTER
O 3-711-120-01 SHAFT ARM
O 3-711-167-01 PLATE C LIFTER
0 3-711-220-01 SHAFT, SOLENOID SHIELD
0O 3-711-221-01 SHAFT, TRANSMISSION SHIELD
O 3-711-224-01 ARM SHIELD
0O 3-711-225-01 LIMITER PLATE SHIELD
O 3-711-226-01 BRACKET, AIRPOT SHIELD
O 3-711-229-01 BUSHING, SHIELD ASSY
O 3-711-282-01 ADJUSTABLE AIR DASHPOT
O 3-711-346-01 BRACKET, SOLENOID "A"
0O 3-711-347-01 BRACKET, SOLENOID "B"
O 3-711-348-01 STOPPER PLATE
S 4-836-109-00 SPRING, COMPRESSION
S 9-911-839-XX CUSHION, RUBBER

10-14(b)




LIFTER & SHIELD ASSY LIFTER & SHIELD ASSY

LIFTER & SHIELD ASSY
S/N; APR-5002 20701 AND HIGHER

S/N; APR—-5003V 10001 AND HIGHER

o .
/

10-15(b) 10-16(b)



PINCH ROLLER ASSY

Applicable Serial No.
APR-5002 Up to No. 20200

Applicable Serial No. |_ —
APR-5002 No. 20201 and higher.
APR-5003V No. 10001 and higher.

PINCH ROLLER ASSY

PARTS LIST

~___

Applicable Serial No.
APR-5002 No. 20201 and higher.
APR-5003V No. 10001 and higher.

Applicable Serial No.
APR-5002 Up to No. 20200

PSW 3x6

10-17

PINCH ROLLER ASSY

Ref.
No.

601

602
603
604
605

606
607
608
609
610

611
612
613
614
615

616
617

618
619

SP

o

@)

nNnOoOoWw

O0O00OO0O Ounununnmnm

o0

SONY
Parts No.

X-3711-005-2
(APR-5002 Up
X-3711-005-3

(APR—5002 No.

Description

PINCH BASE PLATE ASSY
to No. 20200)

PINCH BASE PLATE ASSY
20201 and higher >

APR-5003V No. 10001 and higher

X-3711-016~2
X-3711-019-1
X-3711-024-1
1-454-427-11

3-711-328-01
3-701-447-21
3-711-004-01
3-711-005-01
3-711-006-01

3-711-007-01
3-711-008-01
3-711-009-02
3-711-024-01
3-711-205-02

3-711-212-02
3-711-311-01
(APR-5002 Up
3-711-327-01

APR-5002 No.

ASSY, P/R PUCK

PINCH LEVER ASSY, ANAL
CAP, P/R ASSY AN
SOLENOID, PLUNGER

SPRING, TENSION
POLYWASHER, 10 ID
PIN A, P/R

PIN B, P/R

PLATE A, P/R

PLATE B, P/R

PLATE C, P/R

PINCH STOPPER PLATE
PLUNGER GUIDE PIN-P/R
ISOLATOR, RUBBER

SPRING, COMPRESSION
PLUNGER, PLATE
to No. 20200)

PINCH, PLATE

20201 and higher >

APR-5003V No. 10001 and higher

3-489-112-00
3-657-842-01

CUSHION, RUBBER
SPACER, 3x4

10-18




CAPSTAN MOTOR ASSY

g

AN

CAPSTAN MOTOR ASSY

PARTS LIST

@039

10-19

CAPSTAN MOTOR ASSY

701
702
703
704
705

708
709
710
713
714

715
716

O O000W0WO OLwnoo

A-7810-219-A
A-7810-220-A
A-7810-265-A
T-9451-528-1
X-3711-023-1

3-663-116-00
3-656-932-00
3-711-081-01
3-711-277-01
3-711-278-01

3-711-324-01
4-849-592-00

T GUIDE ASSY

CAP T GUIDE ASSY
CAPSTAN MOTOR TACH ASSY
FLAT HEAD 10-32x1/2
ASSY, CAPSTAN PLATE

SPRING, COMPRESSION
BEARING (FLANGE), BALL
BOTTOM FLANGE,"T" GUIDE
"T" ROLLER

1/4" "T" FLANGE

CAPSTAN SHIELD, UPPER
CUSHION

10-20
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FUNCTION BLOCK ASSY

FUNCTION BLOCK ASSY

|

FUNCTION BLOCK ASSY
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FUNCTION BLOCK ASSY

Ref.
No.

801
802

804
*805

806
807
808
809
810

*811

812
813
814
815

816
817
818
819
820

821
822
823
824
825

826
827
828
829
830

831
832
833
834
835

836
837
838

SP

Nnooo0o0o0

oNeoNoNoNe

OO0 OO0O000 00000 O0O0O0CO0O0O0 0000

nhnn

SONY
Parts No.

A-7810-223~-A
A-7850-352-A
A-7850-353-A
A-7850-357-A
A-7850-465-A
T-9411-043-1
1-237-681-11

X~-3711-006-1
X-3711-007-1
1-937-563-11
1-937-562-11
3-711-039-01

3-711-040-01
3-711-040-02

3-711-042-01
3-711-056-01
3-711-125-01
3-711-147-01

3-711-148-01
3-711-149-01
3-711-150-01
3-711-151-01
3-711-152-01

3-711-153-01
3-711-154-01
3-711-155~-01
3-711-156-01
3-711-157-01

3-711-158-01
3-711-153~-01
3-711-160~-01
3-711-171-01
3-711-233-01

3-711-301-01
4-360-293-00
4-903-740-01
4-903-741-21
4-903-747-01

7-623-928-11
3-701-446-11
3-701-446-21

PARTS LIST

Description

MVC ASSY
COMPLETE PCB, DSP (For APR-5002A)
COMPLETE PCB, DSP (For APR-5003A)
MOUNTED PCB, KBD (For APR-5003V)
MOUNTED PCB, KBD (For APR-~5002A)
PANEL POT (APR-5002 Up to No.
RES; VAR 1K <APR—5002 No.
APR-5003V No.

20615)
20616 and higher
10001 and higher

ROD ASSY

BASE PLATE ASSY/MVC
HARNESS (CPU~-KBD)
HARNESS (ANTI-STATIC)
RUBBER, KNOB

SPRING TORSION (APR-5002 Up to No. 20615)
SPRING TORSION <APR—5002 No. 20616 and higher
APR-5003V No. 10001 and higher
FUNCTION COVER ‘
LENS DISPLAY
COVER COSMETIC
KEY CAP (ZERO)

TC (For APR-5003V)

(ONE)
(TWO)
(THREE)
(FOUR)
(FIVE)

KEY
KEY
KEY
KEY
KEY

CAP
CAP
CAP
CAP
CAP

(S1X)
(SEVEN)
(EIGHT)
(R)
(ARROW}

KEY
KEY
KEY
KEY
KEY

CAP
CAP
CAP
CAP
CAP
KEY (PLUS/MINUS)
(STO)

CAP
KEY CAP
KEY CAP (RCL)

FILTER, POLARIZING

COVER COSMETIC APR (For APR~-5002A)

(WINDOW)

BOSS
FITTING (SQUARE 10)
(SQUARE 10)
SWITCH

KEY TOP
SPACER,
FRAME,
KEY TOP
GUARD;,

WASHER 8,
WASHER 8,
WASHER 8,

NYLON
T=0.25
T=0.5

NOTE: The above parts marked * must be replaced with each other.
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PARTS LIST

ITH

Ref.
NO.

901
902
903
904
905

906
907
908
909
910

911
912
913
914
915

916
917
918
919

HS.

920
921
*922
923
924

* The shape of the S reel plate is a mirror image of that of the T
reel plate which is illustrated in the exploded view.

MOTOR AND BRAKE ASSY

SP

nNnooOo

(OB ONoNOR)]

nnno OO0OO0OO0OW!

MOTOR

oNoRoR O No

SONY
Parts No.

A-7810-204-A
A-7810-205-A
A-7850-349-A
T-9452-179-1
T-9481-731-1

X-3673-601-0
X-3711-002-1
X-3711-003-2
1-454-426-41
1-937-532-11

3-426-140-01
3-673-810-00
3-711-016-02
3-711-018-01
3-711-022-02

3-711-058-01
3-711-185-01
4-836-109-00
T-9451-550-1

Description

T-REEL BRAKE
HUB ASSY
MOUNTED PCB,
SCREW, 6-32x3
T-REEL MOTOR

BAND ASSY, BR
ASSY, PLATE M
ASSY, CONNECT

ASSY

RTS-1

/8 SKT CAP

ASSY

AKE

TG-T REEL
OR PLATE

SOLENOID PLUNGER

HARNESS (RTS-
SPRING, TENSI
PIN, SOLENOID
NUT PLATE SHI

STAND OFF BRAKE BND GUIDE
E SOLENOID (T)

BRACKET, BRAK
STAND OFF, RT
REEL SHIM

SPRING,

TIB(R))

ON

ELD

S

COMPRESSION

SPRING WASHER 8

AND BRAKE ASSY

A-7810-207-A
T-9481-730-1
X-3711-008-1
1-937-539-11
3-711-021-02

S-REEL BRAKE
S~REEL MOTOR
ASSY,
HARNESS
BRACKET,

(RTS-

10-24

ASSY
ASSY

PLATE MTG-S REEL
(L))
BRAKE SOLENOID(S)

TIB




REEL MOTOR AND BRAKE ASSY l

] REEL MOTOR AND BRAKE ASSY

REEL. MOTOR AND BRAKE ASSY

(o17)

N\
o~ N\
S NN
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MECHA CHASSIS ASSY

MECHA CHASSIS ASSY

MECHA CHASSIS ASSY

QKER

MODULE

ASSY

TC ASSY

METER
MODULE

ASSY

10-28
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MECHA CHASSIS ASSY

Ref.
No.

1001

1002
1003
1004
1005

1006

1007
1008
1009
1010

1011
1012
1013
1014
1015

1016
1017
1018
1019
1020

1021
1022
1023
1024
1025

1026
1027

1028
1029
1030

1031

n
el

© 000 OO0 O0O0O00O O0O0OO0C0O O0OOO0OO 0OOOO O oOoooo0OO0OO0

SONY
Parts No.

A-7850-358-A
A-7850-736-A
A-7850-362~-A
A-7850-364-A
A-7850-366-A
A-7850-370-A

T-9482-436-1

(A-7850-626-A)

X-3711-013-2
X-3711-026-1
1-937-530-11
1-937-531-11

1-937-533-11
1-937-535-11
1-937-536-11
3-703-150-11
3-711-043-02

3-711-044-02
3-711-045-01
3-711-046-03
3-711-047-01
3-711-048-01

3-711-050-01
3-711-106-01
3-711-107-01
3-711-128-02
3-711-135-02

3-711-161-03
3-711-202-01
(APR-5002:
3-711-241-01
3-711-253-01
3-711~-283-12

3-880-616-00

Description

COMPLETE
COMPLETE
COMPLETE
COMPLETE
COMPLETE
COMPLETE

COMPLETE

PCB,
PCB,
PCB,
PCB,
PCB,
PCB,

CPU (For APR-5002A)
CPU (For APR-5003V)
TIB
FEX
LNT
ACM

PCB, VVT (For APR-5003V)

ENCLOSURE ASSY
ASSY SHIELD TRANSFORMER

HARNESS
HARNESS

HARNESS
HARNESS
HARNESS
CLAMP
SUPPORT,

(BIAS/ER/REC SUB)
(SYNC SUB)

(RELAY CONTROL)
(CPU-LNT)
(CPU-TIB)

NECK

NECK, MONITOR HOUSING

YOKE,

WELDMENT

SKIRT, MONITOR HOUSING

COVER,
SHAFT

STANDOFF,

STANDOFF
STANDOFF
STANDOFF
PANEL,

COVER,
BRACKET,

Serial No.
INSULATOR,
NECK SUPPORT

COVER,

SHIELD,

REAR

COVER TOP
HEAD BLOCK
CONNECTOR
5MM

REAR

FEX
FUNC

20001 to 20700 only)

AMPLIFIER

HINGE (B-1100 SERIES)

BOSS

PARTS LIST




PARTS LIST

AMP CASE AND ALIGNMENT CTL PANEL ASSY

Ref.
No.

1101
1102
1103
1104
1105

1106
1107
1108
1109
1110

1111
1112
1113
1114
1115

1116
1117
1118
1119
1120

1121
1122
1123
1124
1125

1126

(APR-5002: Serial
SONY
SP Parts No.

O OO0O000 OO0OO0O0OO0O 0OO0OO0OO0O0O O0O0O0OO0O LMOWLWMO

A-7850~336-A
X-3642-018-3
3-426-136-01
3-621-212-31
3-642-656-01

3-654-058-11
3-657-842-11
3~673-676-21
3-711-093-01
3-711-095-01

3-711-100-02
3-711-101-01
3-711-102-01
3-711-103-01
3-711-104-01

3-711-105-01
3-711-186-01
3-711-198-01
3-711-199-01
3-711-203-01

3-711-271-11
3-711-272-01
3-711-272-11
3-711-283-02
3-711-110-01

3-711-079-02

No.

20001 to 20700)

Description

MOUNTED PCB,
HANDLE ASSY
SPRING, TENSION
CLAMP, DKN

FOOT

ALN

SPACER (3x2)
SPACER (3x7)
RAIL, PC BOARD GUIDE
STAY (LEFT)
STAY (RIGHT)

STANDOFF
COVER, DISPLAY
RETAINER, CARD
PANEL, TOP
COVER, FRONT

FRAME,
SPACER
COVER, CONNECTOR
FILTER, POLARIZING
PIN-BASE SUPPORT

POWER SWITCH
FOOT

STAY (LEFT)
LATCH BALL
LATCH, BALL
HINGE (B-1100 SERIES)
SUPPORT, BOTTOM REAR

SUPPORT, BOTTOM FRONT

10-30 (a)




AMP CASE AND ALIGNMENT CTL PANEL ASSY l

AMP CASE AND ALIGNMENT CTL PANEL ASSY

AMP CASE AND ALIGNMENT CTL PANEL ASSY

S/N; APR-5002 20001 TO 20700

S

\

10-32 (a)

10-31 (a)



PARTS LIST

AMP CASE AND ALIGNMENT CTL PANEL ASSY

APR-5002: Serial No. 20701 and higher
APR-5003V: Serial No. 10001 and higher>
Ref. SONY
No. SP Parts No. Description
1101 O A-7850-336-A MOUNTED PCB, ALN
1102 S X-3642-018-0 HANDLE ASSY
1103 S 3-426-136-01 SPRING, TENSION
1104 0O 3-621-212-31 CLAMP, DKN
1105 S 3-642-656-01 FOOT
1106 O 3-654-058-11 SPACER (3x2)
1107 O 3-673-676-21 RAIL, PC BOARD GUIDE
1108 O 3-711-093-01 STAY (LEFT)
1109 O 3-711-095-01 STAY (RIGHT)
1110 S 3-711-100-02 STANDOFF
1111 O 3-711-101-01 COVER, DISPLAY
1112 O 3-711-102-01 RETAINER, CARD
1113 O 3-711-103-01 PANEL, TOP
1114 O 3-711-104-01 COVER, FRONT
1115 O 3-711-105-01 FRAME, POWER SWITCH
1116 O 3-711-186-02 SPACER FOOT
1117 O 3-711-198-01 COVER, CONNECTOR
1118 O 3-711-199-01 FILTER, POLARIZING
1119 0O 3-711-203-01 PIN-BASE SUPPORT
1120 0O 3-711-271-11 STAY (LEFT)
1121 O 3-711-272-01 LATCH BALL
1122 O 3-711-272-11 LATCH, BALL
1123 O 3-711-283-02 HINGE (B-1100 SERIES)

10-30 (b)




AMP CASE AND ALIGNMENT CTL PANEL ASSY

L AMP CASE AND ALIGNMENT CTL PANEL ASSY

AMP CASE AND ALIGNMENT CTL PANEL ASSY

-5002 20701 AND HIGHER
S/N; APR-5003V 10001 AND HIGHER

S/N:; APR

pswaxio | | |o

R S
P

10-32 (b)

10-31 (b)



COSMETIC COVER BLOCK i

, COSMETIC COVER BLOCK

COSMETIC COVER BLOCK

BZN

10-34

10-33



FRONT ARM ASSY

|

PSW3x6

10-35

FRONT ARM ASSY

PARTS LIST |

COSMETIC COVER BLOCK AND FRONT ARM ASSY

Ref.
No.

1201
1202
1203
1204
1205

1206
1207
1208
1209
1210

1211

SP

nNnOO0OOO0 OOoOLOwm

O

SONY
Parts No.

T-9413-284-1
X-3711-015-1
X-3711-025-1
3-672-268-00
3-711-129-02

3-711-145-01
3-711-262-02
3-711-263-02
3-711-273-01
T-9451-971-2

3-711-190-01

Description

HEADPHONE JACK 3FP

FRONT ARM, ASSY

COVER, TOP REAR (A) ASSY
EMBLEM, SONY

COVER, TOP FRONT

TAPE, STOPPER

COVER, COSMETIC R.H
COVER, COSMETIC L.H
GUARD, TENSION ARM
SPLICE BLOCK ANALOG

STOP PLATE SPLICE BLOCK

10-36



|

AMP CASE AND CHASSIS ASSY

AMP CASE AND CHASSIS ASSY

|

AMP CASE AND CHASSIS ASSY

S/N; APR—-5002 20001 TO 20700

o
%‘

PSW 3x6

i

10-38 (a)

10-37 (a)



AMP CASE AND CHASSIS ASSY

PARTS LIST

(APR-5002: Serial No. 20001 to 20700)
Ref. SONY
No. SP Parts No. Description
1301 O A-7810-195-A COMPLETE PCB, ADM
1302 O A-7850-373-A COMPLETE PCB, CNL
1303 O A-7850-376-A COMPLETE PCB, MST
1304 O A-7850-378-A COMPLETE PCB, TCC (For APR-5003A)
1305 O 1-937-529-11 HARNESS (I/O UNCAL SUB)
1306 O 1-937-534-11 HARNESS (PROCESSER INTRFC)
1307 O 1-937-537-11 HARNESS (LOGIC INTER CONNECT)
1308 O 1-937-538-11 HARNESS (METER & CH STATUS)
1309 O 2-832-007-03 BUSHING, (K) INSULATING
1310 S 3-703-079-31 LABEL, CAUTION (BACK)
1311 O 3-703-207-11 INSULATOR, TO-220
1312 O 3-711-082-02 BOTTOM COVER APR
1313 O 3-711-099-02 MOUNTING BRACKET M.B.
1314 O 3-711-196-02 HEAT SINK, TR
1315 O 3-711-201-01 BRACKET (R) MTB
1316 O 3-711-314-01 HOLDER, CARD BD (A)
1317 O 3-711-315-01 HOLDER, CARD BD (B)
1318 O 3-711-319-01 HEAT SINK (A), MST
1319 O 3-711-320-01 HEAT SINK (B), MST
1320 O 3-711-326-01 HEAT SINK (C), MST
1321 S 3-837-974-00 CUSHION (B)

10-39 (a)



AMP CASE AND CHASSIS ASSY

Ref.
No.

1301
1302
1303
1304
1305

1306
1307
1308
1309
1310

1311
1312
1313
1314
1315

1316
1317

APR-5002: Serial No. 20701 and higher
APR-5003V: Serial No. 10001 and higher

9]
J

OO0 OO0OO0O0O0 MNNOOO O0O0O00O0

SONY
Parts No.

A-7810-195-A
A-7850-373-A
A-7850-376-A
A-7850-378-A
1-937-529-11

1-937-534-11
1-937-537-11
1-937-538-11
2-832-007-00
3-703-207-11

3-711-082-02
3-711-099-02
3-711-196-02
3-711-201-01
3-711-344-01

3-711-319-03
3-711-326-01

Description

ADM
CNL

COMPLETE PCB,
COMPLETE PCB,
COMPLETE PCB, MST

COMPLETE PCB, TCC (For APR-5003A)
HARNESS (I/0 UNCAL SUB)

HARNESS (PROCESSER INTRFC)
HARNESS (LOGIC INTER CONNECT)
HARNESS (METER & CH STATUS)
BUSHING, (K) INSULATING
INSULATOR, TO-220

BOTTOM COVER APR
MOUNTING BRACKET M.B.
HEAT SINK, TR
BRACKET (R) MTB
HOLDER, CARD BD

MST
MST

HEAT SINK (A),
HEAT SINK (C),

10-39 (b)

PARTS LIST




PARTS LIST

METER MODULE ASSY (MONITOR HOUSING ASSY)

Ref. SONY

No. SP Parts No. Description

1401 O A-7810-224-A METER MODULE ASSY

1402 O A-7850-368-A MOUNTED PCB, CTM

1403 S T-9412-212-1 METER, VU WS-220

1404 S T-9412-216-1 LAMP ML7352

1405 S 1-237-945-11 RES, VAR, CARBON, 5K, AUDIO
1406 0O 1-564-792-11 WAFER ASSY 5P

1407 O 1-9