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CONFIDENTIAL

The material contained in this manual consists of information that is the property of
Sony Corporation and is intended solely for use by the purchasers of the equipment
described in this manual.

Sony Corporation expressly prohibits the duplication of any portion of this manual or
the use thereof for any purpose other than the operation or maintenance of the equip-
ment described in this manual without the express written permission of Sony
Corporation.

CONFIDENTIEL

Le matériel contenu dans ce manuel consiste en informations qui sont la propriété
de Sony Corporation et sont destinées exclusivement & I'usage des acquéreurs dé
'equipement décrit dans ce manuel.

Sony Corporation interdit formellement la copie de quelque partie que ce soit de ce
manuel ou son emploi pour tout autre but que des opérations ou entretiens de I'équipe-
ment & moins d’une permission écrite de Sony Corporation.

VERTRAULICH

Das in dieser Anleitung enthaltene Material besteht aus Informationen, die Eigentum
der Sony Corporation sind, und ausschlieBlich zum Gebrauch durch den Kaufer der
in dieser Anleitung beschriebenen Ausrustung bestimmt sind.

Die Sony Corporation untersagt ausdriicklich die Vervielfaltigung jeglicher Teile dieser
Anleitung order den Gebrauch derselben fur irgendeinen Zweck als die Bedienung
order Wartung der in dieser Anleitung beschriebenen Ausristung ohne ausdriickliche
schriftliche Erlaubnis der Sony Corporation.

WARNING

This equipment generates, uses, and can radiate radio frequency energy and,
if not installed and used in accordance with the instuction manual, may cause
interference to radio communications. It has been tested and found to com-
ply 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. Opera-
tion 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.

THIS APPARATUS COMPLIES WITH THE CLASS A LIMITS FOR RADIO
NOISE EMISSIONS SET OUT IN RADIO INTERFERENCE REGULATIONS.

CET APPAREIL EST CONFORME AUX NORMES CLASS A, POUR BRUITS
RADIOELECTRIQUES, TEL QUE SPECIFIER DANS LE REGLEMENT SUR
LE BROUILLAGE RADIOELECTRIQUE.



APR-5000 SERIES PROGRAM PRESET DATA SHEET

PRESET GROUPING 1

e

#

2 3

SPEED , N HEADSTACK IDENTITY
2 == TAPE TYPE Scolcn 23
HIGH FLUXIVITY %25@ nW/m MONO
EQ STD E5 — 1/4” A or B
OVERBIAS dB@__ 1D kHz P
TAPE TYPE _4coic W 2 TWO TRACK NAB v or DIN
FLUXIVITY ALD W/ 147 A B c orD___
MID EQ STD AR 1/2 A or B
OVERBIAS ___2 dB o kH
e z THREE TRACK -
TAPE TYPE So0lch 220 14 AY _orB___
LOW FLUXIVITY 250 nW/m 1127 A___orB___
EQ STD NA : P
OVERBIAS ___3 dB@ _ IO kHz SPEED RANGE HI v or LOW
REPRO SYNC
SPEED LEVEL L. FREQ H. FREQ LEVEL i.. FREQ H. FREQ
TK1 TK2 TK3 TK1 TK2 TK3 TK1 TK2 TK3 TK1 TK2 TK3 TK1 TK2 TK3 TK1 TK2 TK3
HIGH | 4d/37/ TR 184/ Ab j22] 31738760 | 7518b/FF | 28 /1d /00
.MlD A< 135/ ©C /RO | R3 b/ 30 13516 | GAJTAIFF | 79 167 jco
Low | 20729/ Hd /8h/ B 174 32/37/6A | 48/55/FF | A2 1289100
INPUT RECORD BIAS
SPEED MON. LEVEL LEVEL H. FREQ LEVEL
TK1 TK2 TK3 TK1 TK2 TK3 TK1 TK2 TK3 TK1 TK2 TK3
HIGH Hu 139 3] 20 /32 20 Ac 3% FF 9 /31 /30
MID HA /2E /id A< j2E ;35 H9/5d /FF 72 18 | 2o
LOW 50 jHo ;6< Ag AL b 3¢ JF | FF 53 /4% / Jo
— _EQSTD SECONDARY COMPENSATIONS
SPEED NAB or IEC (AES) RGC SGC RCF RCB
Pt TKITK2 TK3 TKITK2 TK3 TKITK2 TK3 TKiITK2 TK3
; s o s %, LN fad % £
HIGH or _\/ < 1 < 1o <O |0 C 1 /<o
.MID vV o < A s < 94 /<o < 5 o
j 5 oy - P
LOW v or < b <. g J IS h— g*/i;ff:%

Page ___ of ____

FORM 0287-B
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PROGRAM PRESET CHART

The blank form should be copied and used for writing down the values of the program presets for each

headstack.
APR-5000 SERIES PROGRAM PRESET DATA SHEET
PRESET GROUPING 1 2 3

SPEED ADST. Y

TAPE TYPE HEADSTACK IDENTIT

EQ STD 1/4" A or B

OVERBIAS dB@ kHz

TAPE TYPE TWO TFEACK A 5 NAB S or Dlg
MID FLUXIVITY nW/m :;2 e

EQ STD. — 05—

OVERBIA

S dB@ kHz THREE TRACK

TAPE TYPE 1/4” A____orB____

FLUXIVITY nW/m 1/2” A___orB___
LOW  eqsm

OVERBIAS dB@ kHz SPEED RANGE H _____ or LOW _____

REPRO SYNC

SPEED LEVEL L. FREG H. FREQ LEVEL L. FREQ H. FREQ

TKt TK2 TK3 | TKI TK2 TK3 | TK1 TK2 TK3 | TKt TK2 TK3 | TK1 TK2 TK3 | TK1 TK2 TK3
HIGH SN S S Y SN SN R SN S R SN S R SN SN S SN A
MiD SN S S LY NN AN R AU SN R A SN S SN S R SN
LOW SR JUNUUEY S IR NN SN Y SN SN R NN AN R S SN R A

INPUT RECORD BIAS

SPEED MON. LEVEL LEVEL H. FREQ LEVEL ,

TKY TK2 TK3 TK1 TK2 TK3 TK1 TK2 TK3 TK1 TK2 TK3
HIGH / / / / / / /
MID / / / / / / /
LOW / / / / / / /

——EQ STD SECONDARY COMPENSATIONS

SPEED NAB or IEC (AES) RGC SGC RCF aCB
— TKITK2  TK3 TKITK2  TK3 TKITK2  TK3 TKITK2  TK3
HIGH or I S I S i Y
MID or Y S — ] I S Y S
LoOwW or I S I / /

Page of
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APR-5000 SERIES ANALOG TAPE RECORDER OPTION
MB-5000 SIDE BRACKET INSTALLATION

INSTALLATION

To install the MB-5000 Side Brackets to your tape
machine perform the following procedure using the
illustration shown below.

STEP 1 Remove existing screws from left and right
side panels. (QTY 8)

STEP 2 Place insert panel on machine as shown
in illustration.

5 STEP 3 Assemble the right bracket to the right side
of the machine using screws and washers

provided. (QTY 4)

STEP 4 Assemble the left bracket to the left side of
the machine using screws and washers pro-

vided. (QTY 4)

STEP 5 Attach rear bracket to left and right side
panels using screws and washers provided.

(QTY 4)

CAUTION
It is not advisable to lift tape machine
by the side brackets.

Figure 1. Installation of MB-5000 Side Brackets

Page 1 0f 3
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SONY
Part No.

MB-5000
3-703-225-11
7-623-210-22
7-682-264-09
7-684-024-04
7-688-004-11
T-9453-753-1
T-9453-754-1
T9453-757-1
T-9453-758-1
T-9453-761-1
T-9453-762-1
T-8453-763-1
T-9453-764-1
T-9453-767-1
T-9453-768-1
T-9453-773-1
T-9453-776-1

MB-5000 PARTS LIST

Description

ASSY, Side Brackets
Washer, Cosmetic M4
Washer, Split Lock, M4
Screw, +k 4x14

Nut, Hex M4

Washer, Flat M4

Bracket, Wrap Around Right
Bracket, Wrap Around Left
Top Panel, Right

Top Panel, Left

Bracket, Zee, Right
Bracket, Zee, Left

Bracket, Rear, Right
Bracket, Rear, Left
Bracket, Front, Right
Bracket, Front, Left
Bridge

Insert Panel

Qty

NN =N -
e R ENR R

[T R S ST N R S G s e

*Not shown, used for outer cosmetic assembly. See Figure 1.

Serv.
Code

000000000000 VLVLWVWHL®MO




Figure 2. MB-5000 Assembly Drawing
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APR-5000 Series

SOFTWARE UPDATE
VERSIONS P4.01.01.1 and P4.01.01.2

OPERATION AND MAINTENANCE SUPPLEMENT
1-9482-685-2
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ADDENDUM

TO

APR-5000 SERIES OPERATION AND MAINTENANCE SUPPLEMENT
T1-9482-685-1
SOFTWARE UPGRADE TO VERSION P4.01.01.02

1. INTRODUCTION

Field reports indicate that some minor operational
defects have been encountered in APR-5000 machines
equipped with Version P4.01.01.01 software. Because
of this, APR-5000 products now incorporate an
upgraded software version, P4.01.01.2. This version
fully corrects the following deficiencies.

a. CHASE and LOCATE Operations to EBU Time
Code resulted in a search which corrected itself
upon slewing to the target location. This was not
a fatal defect, since the desired location was
always correctly acquired.

b. A “Pre-Play” condition would not function from
a LOCATE operation when the machine was sup-
plied with a “frozen” external Time Code.

¢. LOCATE operations occasionally became slightly
inaccurate when the machine was supplied with
external Time Code. This error was very small,
never amounting to more than a few frames.

d. PLAY/STARTUP operation on machines using 1/2”
tape format exhibited a momentary loss of tape
tension under “unknown radius’’ conditions (im-
mediately after tape break). This condition
occurred only when there was a small radius on

Addendum

the take-up reel. For 1/4” tape machines,
PLAY/STARTUP operations remained unaffected.

e. A timing flaw in the Time Code Longitudinal cor-
rection process caused occasional, sporadic errors
to be injected into the recorded Time Code. These
errors occurred only when using SMPTE-DF Time
Codes, at 7 1/2 and and 15 IPS, from an external
source. Time Code from the internal generator,
EBU and SMPTE-ND Time Codes (at all speeds),
and SMPTE-DF Time Code at 30 IPS, remained
totally unaffected.

2. EFFECTIVITY

The new software will be incorporated in future pro-
duction as follows:

APR-5001, -5002, -5002D, and -5002W

Serial Numbers 20811 and above
Serial Numbers 20739 and above
Serial Numbers 21143 and above

APR-5002H
APR-5003

3. FIRMWARE IDENTIFICATION

The new version firmware can be retrofitted by the
user, the necessary Programmed PROM Set being iden-
tified by the SPPC Part Number T-9413-956-4.

Page 1 of 1






SUPPLEMENT TO APR-5000 SERIES RECORDER/REPRODUCERS
OPERATION AND MAINTENANCE MANUAL

VERSION P4.01.01.1 FIRMWARE

1. INTRODUCTION

The enhanced, Version P4.01.01.1 firmware describ-
ed in this document offers three major advantages
over previous versions in that it:

Is useable on all APR-5000 Series machines

Resolves specific defects that occurred with earlier
firmware versions

¢. Incorporates new features into the APR-5000
Series machines

As well as describing the firmware changes -

(paragraphs 2, 3 and 4), this document provides an
updated Storage Location List (paragraph 5.)

2. COMPATIBILITY

With earlier firmware versions, different sets were re-
quired for different machines. Version P4.01.01.1,
however, is compatible with all APR-5000 machine
types, these being:

APR-5001 Mono, High Speed
APR-5001L  Mono, Low Speed
APR-5002 Stereo, NAB, High Speed

APR-5002D  Stereo, DIN, High Speed
APR-B002H  Stereo, 1/2”, High Speed
APR-B002L  Stereo, NAB, Low Speed
APR-5002W  Stereo, Wide Profile

APR-5003 Three Track, High Speed

3. CORRECTED DEFECTS

The enhanced software corrects many of the minor
defects that occurred with earlier versions. The most
significant of these corrections are listed below.

a. MVC operation is improved, particularly when
operating under conditions of undefined radius.

b, A flaw in AUTO TC (Time Code) mode is corrected.
With earlier firmware versions, EBU synchronous
CHASE operations were compromised when
receiving alternating types of Time Code.

¢. Occasional false “loss of lock’ indication in EBU
CHASE is corrected.

d. Momentary “loss of lock” which previously occur-
red at repeatable Time Code boundaries during

SMPTE Drop-Frame CHASE operations (and
then only with specific OFFSET settings), now
is corrected.

e. A previous condition which caused ‘“latch-up”
during regeneration of corrupted external Time
Code has been corrected.

f. With previous software, a reverse motion Timer
Roller count would jump directly to —1 second
after passing through zero, causing a non-
symmetric, non-monotonic Timer roller count at
that point. A corrected —0 count has now been
established between zero and -1.

g. The Repeat function has been made safe against
incorrect user operation.

h. Supply reel hold back tension now is supplied in
the DUMP EDIT mode.

i. Non-recognition of a Capstan Reference Select
change on the 50 pin parallel port is now cor-
rected. This previously occurred during brief tran-
sitional modes in preparation of PLAY action.

j. The FADER START/FADER START ENABLE

inputs to the 50 pin parallel port are now
functional. This operation is described in Section
3.3.7 of the APR-5000 Series Operation and
Maintenance manual.

4. IMPROVEMENTS AND NEW FEATURES

The improvements and new features obtained with
the enhanced firmware are described in the follow-
ing pages. Paragraphs 4.1 through 4.4 deal with the
changes applicable to all machines, while paragraphs
4.5 through 4.12 deal with those applicable to
APR-5003 only.

4.1 PLjNCH IN/PUNCH OUT OPERATION

Bias/Erase timing has been improved so as to virtually
eliminate residual audio gaps in critical punch-in/
punch-out operations. The performance improvement
is best perceived in those areas involving punch-in
and punch-out over identical, time-aligned pro-
gram material.

Page 1



APR-5000 ADDENDUM

4.2 STALLED TAKE-UP REEL DETECTION

The machine will now detect a stalled take-up reel in
all PLAY modes. Upon detection, the machine will
stop with the tape slack. To recover from this condi-
tion, the user must manually recover the slack tape
and then press the STOP key to restore tape tension.

4.3 AUTO SHIFT DOWN OPERATION

Auto Shift Down operation now transfers the TAPE
POSITION Display time to the LOCATE POSITION
Display at the moment play operation is started,
rather than when the PLAY key is pressed.

4.4 WIND SPEED AUDIO MONITORING

In addition to performing it’s primary role, the Shield
Defeat facility now provides the Global Audio Mute
Defeat. This function previously was performed by the
Lifter Defeat facility.

45 SELF-OPTIMIZING SYNCHRONIZATION
SERVO WITH EXPANDED POWER-UP
DIAGNOSTICS

The Synchronization Servo System in APR-5003
machines now has a self- optimizing capability which
significantly reduces ‘“‘time-to-lock’ over a number of
operational variations. This capability compensates for
absolute speed deviations in the external Time Code
as well as the normal variations in the internal V-F
(Voltage to Frequency) Converter centering alignment.

Further, a greater tolerence for Time Code distur-
bances, whether from the Master Time Code source
or from internally reproduced Time Code, also has
been incorporated. All of these factors lead to a
significantly more robust synchronization system.

The Synchronization Servo assigns a correction fac-
tor to the V-F Converter in such a manner as to op-
timize lock time without regard to V-F alignment
centering. A similar correction factor is assigned to
take into account absolute speed errors in the exter-
nal Time Code reference. During CHASE operations,
the machine detects timing deviations and uses them
as the basis for self-correction, thereby facilitating a
more rapid ‘time-to-lock’.

To complement this new capability, a fourth power-
up diagnostic has been added which cautions the user
that calibration of the internal V-F Converter may be
necessary. Correct centering of the V-F alignment en-
sures an accurate Vari-speed indication and provides

Page 2

the widest possible performance window for external
Time Codes having absolute speed errors. On power-
up, should an alignment error of greater than + 5%
be detected, the message “‘E004”" will be displayed,
together with a flashing STOP indication. The message
can be cleared, and normal operation resumed, by
pressing the STOP key.

The following improper CHASE operations, if per-
formed immediately before power down, may give rise
to the “E004” message at a subsequent power-up:

a. CHASE operation was performed at a Fixed Speed
which was incorrect relative to the internally
reproduced Time Code.

b. CHASE operation was performed with Time Code
on tape that was recorded off-speed (on the
APR-5003, recording Time Code in vari-speed
mode is prohibited).

c¢. CHASE operation was attempted between Time
Codes of different types, especially between types
with significantly different frame rates.

d. CHASE operation was performed with a poorly
engaging pinch roller or with a significant ac-
cumulation of debris on the capstan shaft.

Should the “E004” message appear, the following
procedure is recommended. This procedure need
not be carried out immediately, but can await
the next convenient opportunity requiring use of the
CHASE function.

a. Perform a correct CHASE operation as follows:

i.  Select AUTO TIMECODE mode (Set Storage
LOCATION 30 TO 1)

ii. Ensure that the Time Code tape has been
recorded at a normal, crystal-controlled
speed. If in doubt, use the APR-5003 internal
Time Code generator to stripe a tape.

ili. Ensure that the external Time Code reference
is of the same type as the Time Code on tape.

iv. Ensure that the selected fixed speed is cor-
rect for the Time Code on tape.

v.  Perform the CHASE operation TWICE. Do not
be alarmed should the first attempt to CHASE
take a long time to achieve lock. This is a nor-
mal consequence of the Synchronization Ser-
vo Optimization process. Subsequent lock
times will show substantial improvement.




b. Set the machine power switch to OFF and then
back to ON.

¢. If the “IE004” message remains, a manual read-
Justment of the V-F converter may be necessary.
(Refer to the APR-5000 Operation and
Maintenance manual, Section 6.5.16). This can be
confirmed by listening for substantial pitch
changes in program material when switching
between fixed speed, and vari-speed operation
at 00.0%

It should be noted that, where the new firmware is
installed on machines previously used with earlier
firmware revisions, this also may cause the “E004”
message to appear on initial power-up.

Should significant hardware problems exist in the V-F
circuit, this diagnostic may not provide a consistently
reliable indication. If difficulties remain, the need for
a hardware service check is indicated.

When this firmware version is installed in other than
Time Code configured machines, this diagnostic is in-
operative. In these machines, a fourth diagnostic
display count on power-up has no significance.

4.6 TIME CODE OUTPUT
DURING TIME CODE RECORD

The Time Code output from the APR-5003 was
previously coincident with the advanced Time Code
head. However, difficulties arose when using this
output to record Time Code simultaneously on
another device. This operation would result in an off-
set between the two devices, the offset being equal
to the delay time between the Time Code and Audio
Record heads.

Time Code can now be striped simultaneously on
any other longitudinally corrected device without
the need for a subsequent OFFSET adjustment to
achieve synchronization. This holds true for Time
Code from the internal generator, as well as any ex-
ternal Time Code which may be ‘daisy chained”
through the machine.

4.7 CHASE POSITIONING OPTIMIZATION

During CHASE operation, parking the APR-5003 to a
stopped Master position is now user-adjustable by
means of the “Acceleration Allowance”. This Accelera-
tion Allowance is the distance in advance of the stop-
ped Master device at which the transport positions
itself in CHASE mode. Its use allows the Slave

APR-5000 ADDENDUM

device to be more closely tailored to a wide range
of Master devices, covering a significant latitude of
starting ballistics as well as starting/stopping
reproduce performances.

The Acceleration Allowance can be entered into
Storage Location 50, the maximum argument for this
preset being one Frame less than 2 seconds, i.e 1:29
for SMPTE or 1:24 for EBU. If any presets exceeding
these are entered, they will be truncated to the max-
imum allowable value. Once entered, the Acceleration
Allowance is retained through power-down and
will remain in effect until either changed by the
user or disabled.

The Acceleration Allowance is disabled by storing a
0:00 in memory location 50. While disabled, the
machine will use default values of 18 frames for
the 7.5 and 15 ips speeds, or 19 frames for the 30
ips speed.

In a related enhancement, a received external LTC
(Longitudinal Time Code) reference, which con-
tinuously repeats the same Time Code Frame Data,
now causes the APR-5003 to locate to the Accelera-
tion Allowance (as described above) in advance of the
time currently being received. With previous firm-
ware, the machine considered this code to be in error
and reverted to tracking the received sync words.

4.8 TIME CODE OUTPUT OPTIONS

Three mutually exclusive modes of supplying
Time Code during High Speed Wind modes now
are provided.

4.8.1 Direct Time Code from Tape

This mode is invoked by setting Storage Locations 35
and 36 to 0, and is primarily intended for use when
the APR-5003 is controlled by external synchronizers.
Many of these devices read Time Code directly at
moderate speeds, and, where conditions prohibit Time
Code validation, they default to tape tach and direc-
tion outputs. This function was available with previous
firmware.

4.8.2 Wind Speed Limit

Intended primarily for use when the APR-5003 is us-
ed as a Master, this mode, which is invoked by setting
Storage Location 36 to 1, was available in previous
firmware revisions. It provides a means of limiting the
maximum wind speed in such a manner that simple,
Time Code-only, CHASE synchronizers are able to
follow the APR-5000.

Page 3



APR-8000 ADDENDUM

To the above-mentioned, a new capability now is add-
ed so that, at absolute velocities within +50% of the
nominal play speed (in either direction), the
Time Code is longitudinally corrected to allow for
head positioning.

4.8.3 Burst Time Code

Called up by setting Storage Location 35 to 1, and in-
tended primarily for use when the APR-5003 is used
as a Master, this mode outputs Time Code in an
unusual, but very constructive manner, providing an
accurate, locally interpolated representation of the
tape position.

The contemporary value of interpolated data is
supplied at a sequentially incrementing, real time
(nominal x1 frame) rate. The Time Code output is
presented in this manner, regardless of the speed
or direction of wind, and is updated with the
contemporary value of the interpolated tape position
data once in every 15 frames. Additionally, when the
machine reaches a stopping position, a final,
sequentially incrementing, real time ‘“burst”, 30
frames (SMPTE) or 25 frames (EBU) in duration, is
supplied, this final one second of Time Code ter-
minating with an extremely accurate representation
of the stopping position.

The Burst Time Code feature maximizes CHASE per-
formance with other APR-5000 and PCM-3102/3202
machines. It also holds significant attraction to other
synchronized systems, since it provides accurate posi-
tion information over an uunlimited wind speed range
without the need for monitoring the Master’s tape
tach and direction signals. Further, since this form of
Time Code, as well as being easy to decode, provides
a buffered, accurate, locally interpolated representa-
tion of the tape position, it greatly simplifies the ex-
ternal device’s task of determining both the tape posi-
tion at high speeds and the stopping position.

Despite the ease with which this form of Time Code
can be decoded, it may prove to be incompatible with
some synchronizer systems. Should this be the case,
the Tirme Code modes described in paragraphs 4.8.1
and 4.8.2 are available for use with such systems.

4.9 OFFSET CAPTURE

This new provision allows the ‘“‘capture” of the cur-
rent Frame offset between Master Time Code and in-
ternal tape Time Code. This can be displayed for iden-
tification and subsequent storage in a memory
register, or can be loaded immediately into the
FRAME OFFSET register.

Page 4

Where it is desired simply to display the current off-
set, RCL (recall) 99 will cause the offset to be
displayed. Where it is desired to load the offset direct-
ly into the FRAME OFFSET register, STO (store) 99
will cause the current offset to be loaded into that
register (Storage Location 00).

4.10 BITBUMP

The resolution of synchronization offsets has been
enhanced to provide adjustments down to 1/80th of
a frame (0.42 ms resolution for SMPTE or 50 ms for
EBU). This feature allows for dynamic adjustment,
even while performing synchronous CHASE opera-
tions, the MVC wheel providing the means of manually
adjusting this Bit resolution offset.

The BITBUMP adjustment facility is called up with
RCL (recall) 98, which causes the LOCATE display to
indicate:

(-)Ss.Ff —Bb —
In this display:
(-) = Minus Sign (where applicable)
- = dash

= decimal point
= Tens seconds
=  Units seconds
= Tens frames
Units frames
= Tens Bits

=  Units Bits (Module 80)

T
I

When this display is present, the MVC wheel can be
used to modify the synchronizing offset at the Bit
level. Changes that overflow or underflow an 80 bit
count in the BIT OFFSET will result in a correspon-
ding increment or decrement of the FRAME OFFSET.
However, changes to the FRAME OFFSET will not
alter the BIT OFFSET selection.

Once set, the BIT OFFSET will be retained through
power off. The BITBUMP adjustment facility is “‘put
away’ with STO (store) 98.

4.11 AUDIO DEFAULT PRESETS

If, for any reason, the audio alignment presets are lost
and a “PE"” STATUS message is displayed on the ALN
(Alignment Panel), an average set of operating
parameters can be loaded into the preset memory for
immediate use. Although this feature existed in
previous firmware, the current revision is updated to
represent more contemporary values.




To implement the feature, the desired HI, MID or LOW
speed is first set at the ALN, then CONTROL and the
desired PRESET (1, 2 or 3) are pressed simultaneously.

A correct audio alignment should subsequently be
loaded into Preset Memory at the earliest opportunity.

412 TC DISPAY FREEZE

On previous firmware revisions, this feature would in-
dicate any error when reading a compromised Time
Code. Time Code Freeze now occurs only when the
Time Code error is prolonged in nature. Such errors

LOCATION DESCRIPTION

00 Frame Offset (CHASE mode)
01-29 Locate Time

28 Repeat Start

29 Repeat Stop

30 Auto TC Select

31 TC Type

32 Drop Frame

33 Chase Mode

35 Burst Time Code

36 Wind Speed Limiter
40 Auto Shift Down

41 Semitone and IPS

50 Acceleration Allowance
28 BitBump

99 OFFSET Capture

OFFSET Store

NOTES: 1.

APR-5000 ADDENDUM

now can be monitored in all modes by observing the
TC Display M (Master, or external) and S (Slave)
decimal points.

In a related change, ihe F decimal point now indicates
a loss of valid radius. This indication may occur at
power-up, or after a detecting a tape break.

5. UPDATED STORAGE LOCATIONS LIST

Because of additions and changes resulting from the
new firmware, an updated Memory Locations list is
given below.

FUNCTION

Store OFFSET

Store Locate Position
Store Start Position
Store Stop Position

0 = Disable
1 = Enable
0 = SMPTE
1 = EBU

0 = NDF

1 = DF

0 = Chase
1 = Normal
0 = Disable
1 = Enable
0 = Normal
1 = Limit
0 = Disable
1 = Enable
0 = Disable
1 = Enable

Store Park Advance
RCL = Enable Display

STO = Disable Display
RCL = Display OFFSET
STO = Store to OFFSET Loc. 00

Only Memory Locations 01-29, and 41

are applicable to non-Time Code

machines.

2. Erroneous data may appear in Storage
Location 50 after initial installation of
the new firmware. To clear this data,
a valid value (such as 0:00) should be
entered into that Location.
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CONFIDENTIAL

The material contained in this manual consists of information that is the property of
Sony Corporation and is intended solely for use by the purchasers of the equipment
described in this manual.

Sony Corporation expressly prohibits the duplication of any portion of this manual or
the use thereof for any purpose other than the operation or maintenance of the equip-
ment described in this manual without the express written permission of Sony
Corporation.

CONFIDENTIEL

Le matériel contenu dans ce manuel consiste en informations qui sont la propriété
de Sony Corporation et sont destinées exclusivement a l'usage des acquéreurs dé
I'equipement décrit dans ce manuel.

Sony Corporation interdit formellement la copie de quelque partie que ce soit de ce
manuel ou son emploi pour tout autre but que des opérations ou entretiens de I'équipe-
ment & moins d’une permission écrite de Sony Corporation.

VERTRAULICH

Das in dieser Anleitung enthaltene Material besteht aus informationen, die Eigentum
der Sony Corporation sind, und ausschiieBlich zum Gebrauch durch den Kaufer der
in dieser Anleitung beschriebenen Ausrustung bestimmt sind.

Die Sony Corporation untersagt ausdriickiich die Vervielfaltigung jeglicher Teile dieser
Anleitung order den Gebrauch derselben fur irgendeinen Zweck als die Bedienung
order Wartung der in dieser Anleitung beschriebenen Ausriistung ohne ausdriickliche
schriftliche Erlaubnis der Sony Corporation.

WARNING

This equipment generates, uses, and can radiate radio frequency energy and,
if not installed and used in accordance with the instuction manual, may cause
interference to radio communications. it has been tested and found to com-
ply 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. Opera-
tion of this equipment in a residential area is likely to cause interference, in
which case the user, at his own expense, will be required to take whatever
measures may be required to correct the interference.
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APR-5000

SECTION 1
. INTRODUCTION

¢ APR-HB5002D DIN 1/4” 2 Track Headstack
° APR-HB5002H ANALOG 1/2” 2 Track Headstack

1.1 OVERVIEW

This Supplement pertains to the headstack configura-
tion available for the APR-5000 Series Audio Tape
Machine. Included are the performance specifications,

' installation procedures, maintenance requirements,
isometric drawings and mechanical parts list for the
following headstack configurations:

1.1.1 HEADSTACK CONFIGURATION

The arrangement of the heads on the assembly is iden-
tical to that outlined in the APR-5000 OPERATION
AND MAINTENANCE MANUAL.

¢ APR-HB5001 MONO 1/4” Full Track Headstack

¢ APR-HB5002 NAB 1/4” 2 Track Headstack 1.2 PERFORMANCE SPECIFICATIONS
APR-HB5001 MONO 1/4” FULL TRACK HEADSTACK
FREQUENCY RESPONSE:
RECORD/REPRODUCE: (Using Scotch 226 Tape) (Referenced to 250 nWb/m)
SPEED EQ RANGE LEVEL
30 ips AES 50Hz to 28kHz +0.75/-3dB
15 ips NAB 30Hz to 24kHz +0.75/-2dB
75 ips NAB 20Hz to 20kHz +0.75/-2dB
. RECORD/SYNC: (Using Scotch 226 Tape)
SPEED EQ RANGE LEVEL
30 ips AES 50Hz to 20kHz +0.75/~3dB
15 ips NAB 30Hz to 16kHz +0.75/-2dB
75 ips NAB 20Hz to 8kHz +0.75/-2dB
SIGNAL TO NOISE:
RECORD/REPRODUCE (Referenced to 250 nWh/M)
SPEED EQ UNWTD* dB(A)
30 ips AES -84dB -68dB
15 ips NAB ~62dB -64dB
75 ips NAB ~61dB —64dB
“Unweighted: 20 Hz to 20 kHz (Third Order Filtering)
GAP COMPENSATION
' SPEED RGC SGC RCF RCB
30 ips C1 C1 co C1
15 ips CA cC Co C5
75 ips CB CE C4 C3
DEPTH OF ERASE (Referenced to 250 nWb/m) Better Than -76dB at 1kHz, at 30 ips
ERASE/BIAS TO AUDIO CROSSTALK Less Than 150 mVpp at 7.5 ips
‘ NOTE: The Master Erase Level may be higher due to a larger Track width.

Table 1-1. MONO 1/4” Full Track Headstack Performance Specifications
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SPEED
30 ips

15 ips
75 ips

SPEED
30 ips

15 ips
75 ips

SIGNAL TO NOISE:

SPEED

30 ips
15 ips
75 ips

SPEED

30 ips
15 ips
75 ips

FREQUENCY RESPONSE:

GAP COMPENSATION

EGQ

AES
NAB
NAB

EQ

AES
NAB
NAB

EQ

AES
NAB
NAB

RGC

C1
CA
CA

DEPTH OF ERASE (Referenced to 250 nWb/m)

ERASE/BIAS TO AUDIO CROSSTALK

RANGE

50Hz to 28kHz
30Hz to 24kHz
30Hz to 20kHz

RECORD/SYNC: (Using Scotch 226 Tape)

RANGE

50Hz to 20kHz
30Hz to 16kHz
30Hz to 8kHz

RECORD/REPRODUCE (Referenced to 250 nWb/m)

UNWTD”

-59dB
~56dB
—-56dB

*Unweighted: 20 Hz to 20 kHz (Third Order Filtering)

SGC

Ct
CcC
CE

Less Than 150 mVpp at 75 ips

APR-HB5002 NAB 1/4”’ 2-TRACK HEADSTACK

RECORD/REPRODUCE: (Using Scotch 226 Tape) (Referenced to 250 nWh/m)
(Standard NAB Track Format)

LEVEL

+0.75/-3dB
+0.75/~-2dB
+0.75/-1.5dB

LEVEL

+0.75/-3dB
+0.75/-2dB
+0.75/-2dB

dB(A)

~-64dB
-61dB
-61dB

RCF

co
cB
c4

RCB

c1
c7
Cc4

Better Than -76dB at 1kHz, at 30 ips

NOTE: The Master Erase Level may be higher due to a larger Track width.

Table 1-2. NAB 1/4” 2-Track Headstack Performance Specifications
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APR-5000

FREQUENCY RESPONSE:

APR-HB5002D DIN 1/4 2TRACK HEADSTACK

RECORD/REPRODUCE: (Using Scotch 226 Tape) (Referenced to 250 nWb/m)

SPEED EQ RANGE LEVEL
30 ips AES 50Hz to 28kHz +0.75/-3dB
15 ips IEC 30Hz to 24kHz +0.75/-2dB

75 ips” IEC 20Hz to 20kHz +0.75/-2dB

* 7.5 ips Specifications at Reference —10 dB (79 nWb/m)
RECORD/SYNC: (Using Scotch 226 Tape)

SPEED EQ RANGE LEVEL

30 ips AES 50Hz to 20kHz +0.75/-3dB
15 ips IEC 30Hz tc 16kHz +0.75/-2dB

75 ips IEC 20Hz to 8kHz +0.75/-2dB

SIGNAL TO NOISE:
RECORD/REPRODUCE (Referenced to 250 nWh/m)

SPEED EQ UNWTD** dB(A)

30 ips AES -59dB —-64dB
15 ips IEC -56d8 -61dB

75 ips IEC -56dB -61dB

**Unweighted: 20 Hz to 20 kHz (Third Order Filtering)
GAP COMPENSATION

SPEED RGC SGC RCF RCB
30 ips C1 C1 Cco 03]
15 ips CA CA C3 c2
75 ips C4 Ccé C4 C4

DEPTH OF ERASE (Referenced to 250 nWb/m) Better Than —74dB at 1kHz, at 30 ips

ERASE/BIAS TO AUDIO CROSSTALK Less Than 150 mVpp at 7.5 ips

MOTE: Be sure that all speeds are set to the IBC Equalization on the ALN.

Table 1-3. DIN 1/4” 2-Track Headstack Performance Specifications
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FREQUENCY RESPONSE:

APR-HB5002H 1/2’ 2-TRACK HEADSTACK

RECORD/REPRODUCE: (Using Scotch 226 Tape) (Referenced to 250 nWb/m)

SPEED EQ RANGE LEVEL
30 ips AES 40Hz to 25kHz +0.75/-3dB
15 ips NAB 25Hz to 24kHz +0.75/-2dB
75 ips NAB 25Hz to 22kHz +0.75/-2dB
RECORD/SYNC: (Using Scotch 226 Tape)
SPEED EQ RANGE LEVEL
30 ips AES 40Hz to 25kHz +0.75/-3dB
15 ips NAB 20Hz to 20kHz +0.75/-2dB
75 ips NAB 20Hz to 10kHz +0.75/-2dB
SIGNAL TO NOISE:
RECORD/REPRODUCE (Referenced to 250 nWb/m)
SPEED EQ UNWTD dB(A)
30 ips AES ~62dB -66dB
15 ips NAB -59dB -64dB
75 ips NAB -59dB ~64dB
GAP COMPENSATION
SPEED RGC SGC RCF RCB
30 ips Co Cco C1 Cco
15 ips C9 CA Ct Cs
75 ips CB CE C4 C3

DEPTH OF ERASE (Referenced to 250 nWb/m) Better Than -72dB at 1kHz, at 15 ips

ERASE/BIAS TO AUDIO CROSSTALK Less Than 100 mVpp at all speeds

MASTER ERASE LEVEL
The MASTER ERASE LEVEL should be set to 15vpp or enough to achieve the specification of DEPTH OF
ERASE. This setting is compatible with 1/4” Head Formats.

MASTER BIAS LEVEL

The MASTER BIAS LEVEL should be set to 10.2Vpp for obtaining the over bias specification on ali speeds
as described in the APR-5000 OPERATION AND MAINTENANCE MANUAL, Section 6.7.1. This setting is
compatible with 1/4” Head Format.

START-UP TIME

The START-UP TIME is longer than the 1/4” series, due to higher reel mass on the 1/2” APR-5000 Series.
1/4” specification on START-UP TIME to FLUTTER does not apply for 1/2” Tape Formats.

Table 1-4. 1/2”’ 2-Track Headstack Performance Specifications
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SECTION 2
INSTALLATION

APR-5000

2.1 HEADSTACK

The headstack assembly is easily removed by using the
following procedure. Prior to installing the headstack,
check the DIP switch settings to confirm that they are
accordance with those listed below for the appropriate
configuration.

When a headstack is used for the first time, make the
head adjustments as are described in the APR-5000
OPERATION AND MAINTENANCE MANUAL, Sec-
tions 6.5 and 6.6.

CAUTION

Ensure that the power switch is in the “OFF”
position before installing or removing a headstack
assembly. Check the connectors on the headstack
and deck plate to confirm that they are properly
meted. This is extremely important in order to
prevent damage to either the connectors and/or the
tape machine.

STEP 1 Remove the headstack cover plate if it is

installed.
STEP 2 Loosen the three screws from each corner
(refer to Figure 6-12 in the OPERATION
AND MAINTENANCE MANUAL). These
screws are the captive type, eliminating the
possibility of being lost.
STEP 3 Remove the headstack from the transport
deck by pulling straight up.
STEP 4 b install the new headstack, set the ap-
propriate DIP switch settings to the correct
positions as shown in Tables 2-1 thru 2-4.
Place the headstack on the connector and
mounting studs. Apply downward pressure
until it is seated firmly in place.

STEP 5 Secure the screws and headstack cover
plate.

STEP 6. Set the power switch to “ON” and check

the tape machine for proper operation.
STEP 7 Place the unused headstack assembly in the
original packing carton, as this will prevent
the possibility of damaging the assembly
while being stored.

DIP Switch Setting

DIP Switch 1 2 3 4 5 6 7 8

Code i 1+ o0 O 1 0 0 1

Table 2-1. 1/4” MONO Full Track Headstack
DIP Switch Settings

DIP Switch Setting

DIP Switch 1 2 3 4 5 6 7 8

Code 1 1 o 0o 1 o 1 0

Table 2-2. 1/4” NAB 2-Track Headstack DIP Switch Settings

DIP Switch Seiting

DiP Switch 1 2 3 4 5 6 7 8

Code 1 1 o 1 1 0 1 0

Table 2-3. 1/4° DIN 2-Track Headstack DIP Switch Settings

DIP Switch Setting

DIP Switch 1 2 3 4 5 6 7 8

Code 1 1 1 0 1 0 1 0

Table 2-4. 1/2” 2-Track Headstack DIP Switch Settings

Perform the routine maintenance as outlined in the APR-5000 OPERATION AND MAINTENANCE MANUAL,

beginning at Section 6.3.
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SECTION 3
ISOMETRIC DRAWINGS

3.1 OVERVIEW

This section contains the exploded view and parts list
for each of the headstack configurations.

3.2 PARTS INFORMATION
1. BSafety Related Component Warning

Components marked with A\ on the exploded
views and spare parts list are critical to safe opera-
tion. Replace these components with Sony parts
whose part 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.”

® The spare parts list 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.

. Items with no part number and/or no description

are not stocked because they are seldom required
for routine service.

Page 3-1
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APR-5000

1/4’ Headstack Assembly Parts List
MONO — NAB — DIN

Ref. SONY Serv, MONO 1/4’’ Headstack Assembly Parts List

No. Part No. Description Code All parts are identical to the above list with the follow-
201 367396801  Stopper, Screw (x3) 0 ing additions:

202 7-623-207-22  Washer, Spring 26 (x2) Ref. SONY Serv.

203 7-628-253-35  Screw, +PS M2 x 8 (x2) No. Part No. Description Code

208 TEE294T01 - Sorew, +PSW 3 X 6 () 21t 154345411 Play Head, MONO Full Track, with pin S

205 7-682-569-09  Screw, +B 4 x 35 (x3)
206 1-516-925-31  DIP Switch, 8 Position
207 371111202 Headstack Side Cover
208 3-7111191-01 Standoff Connector (x2)
209 3-701-512-01  Set Screw M4 x 8 (x3)
210 7-624-105-04  Stop Ring, E2.3 (x3)

212 3-711-280-01 Spring, Compression (x6)
213 371111302 Plate, Head Cam (x3)
214 T-9451-972-1 Screw, Allen 3 x 12 (x3)

220 1-543-456-11  Erase Head, MONO Full Track, with pin S
222 1-543-455-11 Record Head, MONO Full Track,
with pin S

NAB 1/4’ Headstack Assembly Parts List
All parts are identical to the above list with the follow-

215 371113111 Screw, Allen 2.6 x 13 (x6) ing additions:

216 3-711-183-01 Disc, Pressure (x3) Ref SONY Serv.
217 371122701 Plate, Head Mounting (2) (x2) el. Bart N Descriot Code
218 3711:246.01  Cam, Wrap Adjust (x3) No. art No. escription ode
219 1-535-432-11 Terminal, Solderiess (x2) 211 1-543-447-11 Play Head, NAB, with pin S
221 3-711-114-01 Plate, Head Mounting (1) 220 1-543-451-11 Erase Head, NAB/DIN, with pin S
223 T-9453-424-1  Screw,3-48 x 3/16 (x2) 222 1-543-448-11  Record Head NAB, with pin S

224 7-621773-95  Screw, +B M26 x 6 (x2)
225 T-9481-639-1  Assy 1/4” Scrape Filter
226 1-937-559-12  Harness Headstack

227 4-882-696-01  Spacer

228 7-688-002-12  Washer, 2.6 Middle (x2)
229 X-3711-01441 Baseplate 1/4 Assembly
230 2-264-136-01  Standoff (x2)

230 3-711-189-01 Bushing, 14”

231 T-9412-24841 CN, Plug 2045334

DIN 1/4° Headstack Assembly Parts List
All parts are identical to the above list with the follow-

ing additions: , ‘
Ref. SONY Serv.

OO0V OOQULWLOLLWOOOOOOOVLOWLWLVOOWWLMWWLW

239 T94122511  CN. Female No. Part No. Description Code
233 3-711-133-01 Fast Guide H/B (1/4") 211 1-543-452-11  Play Head, DIN, with pin S
234 T-9481-799-1 AHB Assy 220 1-543-451-11 Erase Head, NAB/DIN, with pin S
235 1-619-380-11 ID Switch PC Board 222 1-543-45311  Record Head DIN, with pin S

NOTES:

1. SERVICE CODE:
S: Stock Parts:  Normally stocked for replacement purpose.
O: Order Parts: Orders will be processed, but allow for additional

delivery time.

ftems with no part number and/or no description are not stocked because
they are seldom required for routine service or are part of another
assembly. Some common hardware items have no part number.

o
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Figure 3-1. MONO 1/4”’ Full-Track Headstack
NAB 1/4”° 2-Track Headstack
DIN 1/4’° 2-frack Headstack
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APR-5000

1/2”° Headstack Assembly Parts List

Ref. SONY Serv. Ref. SONY Serv.
No. Part No. Description Code No. Part No. Description Code
201 3-673-968-01  Stopper, Screw (x3) 225 T-9481-639-1  Assy 1/4” Scrape Filter

203 7-628-253-35  Screw, +PS2 x 8 (x2)
204 7-682-947-01  Screw, +PSW3 x 6 (x6)
205 7-682-570-03  Screw, +B M4 x 40 (x3)
206 1-516-925-31  DIP Sw, 8 Position

207 3-711-334-01 Headstack Side Cover
208 3-711-191-01 Standoff (x2)

209 3-701-512-01 Set Screw M4 x 8 (x3)
210 7-624-105-04  Stop Ring, E2.3 (x3)

21 1-543-457-11 Play Head, 2 Track, with pin
212 3-711-280-01 Spring, Compression (x6)
213 3-711-113-02 Plate Head CAM (x3)

214 T-9451-972-1 Screw, Allen 3 x 12 (x3)
215 3-711-131-11 Screw, Allen 2.6 x 13 (x6)

226 1-937.559-12  Harness (Headstack)
227 3-711-331-01 Spacer

229 X-3711-029-1 Baseplate 1/2 Assembly
230 3-711-189-01 Bushing, 1/4”

23 3-711-329-01 1/2” Flange (a) (x2)
232 3-711-330-01 1/2” Flange (b)

233 X-3711-02741 Assy 1/2” Spacer Block
234 T-9412-2481  CN, Plug 204533-1

235 T-9412-251-1 CN, Female

236 3-711-133-01 Fast Guide H/B (1/4”)
237 T9481799-1  AHB Assy

238 1-619-380-11 ID Switch PC Board

NOZ—-SPpI0V o—mqmng—|"""
0000000000 WNWOW

216 3-711-183-01 Disc, Pressure (x3) NOTES:

A e 1 seos cone

219 1-535-430-11 Terminal. Solderless (2) S: Stock Parts:  Normally stocked for replacement purpose.

290 1-543-459-11 Erase Head, 2 Track, with pin O: Order Parts: ((j)éﬁ\?: V\;;:LSe processed, but allow for additional
221 3711-114-01  Plate, Head Mounting (1) y time.

222 1-543-458-11  Record Head, 2 Track, with pin
223 T9453-424-1  Screw, 3-48 x 3/16 Fl Head(x2)
224 T-9453-536-1  Screw, #8 5/8 Allen Cap

2. ltems with no part number and/or no description are not stocked because
they are seldom required for routine service or are part of another
assembly. Some common hardware items have no part number.

OCLNONOOOODODWOOLWLWNOOWWLWNWO
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Figure 3-2. 1/2°° 2-Track Headstack
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APR-5003V

ADDENDUM TO APR-5000 SERIES OPERATION AND MAINTENANCE MANUAL
ANALOG TAPE RECORDER APR-5003V

SECTION 1
INTRODUCTION

1.1 OVERVIEW

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-50600 Series Operation and
Maintenance manual. This Supplement provides in-
formation relevant to the APR-5003V.

1.2 Features
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.

1.3 Options

The options available for the APR-5003V remain the
same as those for all previous APR-5000 Series Analog
Tape Recorders, these being:

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.

1.4 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 Connectors:

Two BNC connectors with switchable 75Q
termination

Input Level:

Composite Sync or Video Setting — Input im-
pedance 10k (jumper installed at JUl on VVT
board)

Video — Standard RS-170A level (nominal)
OR

Sine wave input — 0.4 Vpp min, 6.0 Vpp max
OR

Square wave input — 0.2 Vpp min, 6.0 Vpp max

Logic Setting — 100k input impedance (jumper in-
stalled at JUZ on VVT board)

Accomodates either TTL or CMOS logic families
directly

OR

Sine wave input — 3.0 Vpp min. 20 Vpp max
OR .

Square wave input — 1.5 Vpp min, 20 Vpp max
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. SECTION 2
PACKING AND UNPACKING

Packing and unpacking instructions for the APR-5003V remain unchanged from those given in Section 2 of the
APR-5000 Series Operation and Maintenance Manual.
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SECTION 3
. INSTALLATION

Installation instructions for the APR-5003V remain unchanged from those given in Section 3 of the APR-5000
Series Operation and Maintenance Manual.
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SECTION 4 |
CONTROLS, INDICATORS AND OPERATION

4.1 OVERVIEW 4.2 TRANSPORT CONTROL PANEL
In this section of the manual, the functions of all con- The functions of all the keys and indicators on the tape
trol keys and indicators on the Tape Transport, the transport control panel are described in the following
Alignment Control Panel, and the Meter Housing are paragraphs. Refer to Figure 4-1 for all key and indi-
described, together with the basic operating sequences. cator locations.
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Figure 4-1. Transport Control Panel
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4.2.1 Key and Display Functions

Pressing {(REWIND) causes the transport to go
into fast rewind mode. This operation cancels any
previous motion command such as FAST FORWARD,
PLAY or RECORD. Except when used in conjunction
with SHIELD DEFEAT, 578 also causes the audio
channels to be muted.

Touching the FJER control during FAST REWIND
causes the transport {o enter SPOOL mode. In this
mode, the wind speed is reduced to about 75 ips (in-
ches per second) so as to allow more uniform packing
of the iape.

Pressing (FAST FORWARD) causes the transport
to enter the FAST FORWARD mode, this overriding
any previously selected motion command such as RE-
WIND, PLAY or RECORD. Except when used in con-
junction with SHIELD DEFEAT, Bg2 also causes the
audio channels to be muted.

As with REWIND mode, touching the fIiGE control
during FAST REWIND causes the transport to enter
SPOOL mode.

Pressing & cancels any previously selected mo-
tion command and stops the tape. This causes the
2 key to illuminate {so long as there is tape
across the End of Tape sensor). The audio channels
will be muted unless either LIFTER DEFEAT or
SHIELD DEFEAT is selected.

Pressing initiates the PLAY mode, causing the
tape to shuttle across the heads at the selected play
speed. § " also is used to trigger RESOLVE ON
PLAY operation {paragraph 4.5.1), to manually trig-
ger PREVIEW/EDIT/REVIEW operations, or to exit the
RECORD operation.

Unless SHIELD DEFEAT is selected, the audio chan-
nels are muted during the period between start-up
and the time that play speed is achieved.

! together with FIFRE sets those
channels that are in RECORD READY (see paragraph
4.4.1 — RECORD section) into RECORD Mode, which
can be entered from the STOP, FAST FORWARD or RE-
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WIND modes. To enter RECORD from the PLAY mode,
it is necessary only to press . If no chan-
nels are in RECORD READY (all channels in SAFE)
the transport will not enter RECORD mode.

Once the transport is in RECORD mode, the recording
status of any channel can be changed by first press-
ing the channel’s RECORD key (see
paragraph 4.4.1 — RECORD section), and then press-
ing . For instance, let it be assumed that the
transport has been set into RECORD with only Chan-
nel 1 actually recording. Channel 2 can be set into
RECORD at any time by simply pressing the CH 2
key, and then pressing .
Conversely, given the same situation, Channel 1 can
be taken out of RECORD by pressing CH 1

and then pressing .

This key is used to set the desired PLAY speed. Each
time the key is pressed the speed advances to the next
higher speed, which then is shown on the HIGH, MID,
or LOW TAPE SPEED indicator. The range of these
speeds is set by the headstack identification code. At
machine power-up, the most recently used speed will
be automatically selected.

LIETER

Pressing (LIFTER DEFEAT) causes the
lifters to be defeated, allowing them to remain
disengaged when in any FAST WIND mode, i.e. FAST
FORWARD, REWIND, LOCATE or SPOOL.

The (SHIELD DEFEAT) key is used to deac-
tivate the shields. When this key is pressed, it i-
luminates to indicate that the shield will stay down
during PLAY or RECORD, and that the audio chan-
nels will stay unmuted.

The EDIT mode is used to facilitate the splicing and
edit-assembly operations, and offers two different
methods, as follows:

EDIT — In EDIT, all tape tensions are relaxed, mak-
ing it possible to use the splicing block.

DUMP EDIT — In this mode, the tape is played
across the heads, but the take-up reel is turned off
so that the tape runs off the machine into a
suitable waste container.




EDIT is entered from the STOP position by pressing
; this key becoming illuminated to show that
EDIT mode has been entered and that all tape ten-
sions are relaxed. EDIT mode can be cancelled either
by pressing (220 again, or by pressing .

DUMP EDIT is entered from the EDIT mode by press-
ing . Before entering this mode, the tape
should first be cut, and have its leading edge dressed
off the machine to the right. From DUMP EDIT, press-
ing causes the transport to revert to EDIT
mode, which then can be cancelled by pressing either

Selecting causes the transport to fast wind
from the current location shown in the TAPE TIME
display to the location shown in the LOCATE TIME
display, the direction of wind being determined by the
relative values in the two displays. If so desired, the

SPOOL Mode can be entered by momentarily touching ,ﬂ’

after entering LOCATE Mode.

REPEAT |

In the REPEAT mode, the tape transport repea@@%
plays the same tape segment. The mode._~" ffe
cancelled by pressing  stoP B §

To program the REPEAT function, the START tirhe is
entered into Storage Location 28 and the END time
is entered into Storage Location 29. In order for the
REPEAT function to operate, the specified END time
must be later than the START time. Negative numbers
are permissible so long as a positive number results
when the value in Storage Location 28 is subtracted
algebraically from that in Location 29.

e (MANUAL VELOCITY CONTROL) knob
provides a number of functions, depending upon the
current mode of operation.

In the STOP mode, BT can be used to shuttle the
tape backward or forward at a selectable winding
speed, the direction and speed depending upon the
way the control is operated. With the control pushed
to the right, the tape winds in the forward direction.
Conversely, with the control pushed to the left, the
tape rewinds. In either case, the wind speed depends
upon the distance from center that the control is
moved. With the control pushed fully left or fully
right, the tape shuttles at a speed somewhat greater
than that of the SPOOL mode. MVC operation in the
STOP mode is summarized in Figure 4-2.

4 The BICEEES
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REWIND < B FORWARD
ll i l l
FAST SLOW SLOW FAST
WIND WIND WIND WIND

Figure 4-2. MVC Operation

In the LOCATE, FAST FORWARD and REWIND modes,
simply touching the control causes transport to
enter SPOOL mode, with the wind speed reduced
to 75 ips.

In PLAY mode, the control is disabled, except
when VARI SPEED EXECUTE mode also is selected.
In the VARI SPEED EXECUTE mode, the
control can be moved to the right to increase the play

speed or to the left to reduce the play speed.

VARI SPEED |

key is used to enable the
VARIABLE SPEED mode which.allows the selected
play speed to be either increased or reduced by up
to 50% of its nominal rate. Desired VARIABLE SPEED
values are entered in terms of percentage, positive
values leading to an increase in speed, and negative
values leading to a reduction in speed. Where any
value greater than 50% is entered, it becomes
automatically truncated to 50%.

VARIABLE SPEED entries can be made via either one
of two modes, as illustrated in Figure 4-3 and
described below:

To enter the DIRECT SPEED ENTRY mode,
ZGIETIETE s pressed once. At this time, the
key indicator flashes on and off , and any VARI SPEED
value that may have been previously entered is shown
on the LOCATE TIME display. In this mode, the
desired percentage is entered via the numeric keypad.

Once the VARISPEED value has been entered in this
manner, the transport can be made to play at the
modified speed by simply pressing
again. (It should be noted that this automatically sets
the transport into the MANUAL SPEED ENTRY mode
described below.)

The MANUAL SPEED ENTRY mode can be entered
by pressing twice. In this mode, any
existing VARI SPEED value also is shown in the
LOCATE TIME display, but the key indicator is solidly
illuminated. The desired VARI SPEED percentage now
can be entered by means of the control.
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%

&
Figure 4-3. VAmABL&gEED Modes

Moving this control to the right causes the percentage
to increase {(become more positive), while moving it
to the left causes the percentage to decrease.

In MANUAL SPEED ENTRY mode, the VARI SPEED
value can be displayed, if so desired, in terms
of semitones up or down and inches per second.
This display can be invoked by presetting Storage
Location 41 to a value of 1. It should be noted that
the semitone values are displayed only in increments
of .25 semitones.

When the VARISPEED value is entered in MANUAL
SPEED ENTRY mode, the transport automatically
plays at the modified speed, no further action being
necessary. To exit VARI SPEED, the BN HI08 key
should be pressed.

Time Code can be recorded from either an internal
or an external reference, Further, the Time Code data
can be either VITC (Vertical Interval Time Code) or
LIC {Longitudinal Time Code). The Bfdfea] (TIME
CODE GENERATOR) key is used to select the desired
reference and data options for the Time Code
Generator by cycling through three mutually exclusive
modes, each of which is identified by the condition
of the key indicator
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At Tsower-up, the indicator is not il-
luniinated, and this condition indicates that, when ac-
tivated, the generator will record Time Code in ac-
cordance with external reference and data. It should
be noted that Storage Location 37 must be preset in
accordance with the external reference, i.e.

il

LOCATION 37 0 = LIC data
1 = VITC data

From the state described above, pressing
causes the key indicator to flash on and off, show-
ing that the recorded Time Code will be in step
with the external reference (selected in accordance
with Location 37), but can be started from a preset
internal start time.

NOTE:  The Time Code Channel must be in RECORD
READY before the entered Time Code can be
transferred in the manner described below.

The desired start time can be preset by entering the
time into the LOCATE TIME display via the numeric
keypad, and then moving it into the TAPE TIME
display by pressing the TRANSFER UP key.

From the flashing-key mode, the next operation of the
EfeE] key causes the key indicator to become
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INDICATOR TIME CODE REFERENCE TIME CODE DATA
OFF
{Power-up EXTERNAL EXTERNAL
default) As seilected in Storage Location 37
0 = LTC DATA
1 = VITC DATA
FLASHING EXTERNAL INTERNAL START POINT
As selected in Storage
Location 37
0 = LTC CLOCK
1 = VITC CLOCK
ON INTERNAL INTERNAL START POINT

Table 4-1. Time C

solidly illuminated, showing that the generated Time
Code will be in accordance with internal reference
and start point. In this mode, Storage Location 37 has
no bearing, but Storage Locations 31 and 32 must be
preset in accordance with the desired Time Code type,
as follows:

NOTE: Where EBU or FILM Time Code types are
selected, Storage Location 32 is automatically
set to a value of 0.

Storage Location 31: 0 = SMPTE
1 = EBU
2 = FILM

Storage Location 32: 0 = Non-Drop Frame
1 = Drop Frame

CAUTION: The internal crystal references for SMPTE
NDF, EBU, and FILM Time Code types is accurate to
+ 50 ppm. Where SMPTE DF Time Code generation
is required, it is advisable to use an external reference
(house video). All SMPTE Time Code produced by the
mternal generator is at 30 Frames/sec.

Once the Time Code parameters have been set, as

TAPE TiME

The TAPE TIME display provides tape time infor-
mation in either one of two formats, the format

depending upon whether or not the key
is selected.

Where BGIRTERIERE is not selected, the key is ex-
tinguished, and the TAPE TIME display shows a real

ode Options

time representation of tape position. The format for
this display is: :

Hh Mm Ss n

in which: H = tens of hours

= hours

tens of minutes
= minutes

= tens of seconds
= seconds

= tenths of seconds

Where TC DISPLAY is enabled, is
illuminated, and the TAPE TIME display shows either
the external Time Code presented to the machine
(STOP mode) or the internal Time Code from tape
{modes other than STOP), the format in this case being:

Hh. Mm. Ss. Ff.

in which Hh, Mm, and Ss remain as defined above, but
F = tens of frames and f= frames.

il

5o g 2o

LOCATE TIME

This display is used for all generalized data entry and
recall procedures. The machine will LOCATE to the
time presented in this display. In addition, other infor-
mation which may be monitored on this display are
(STORE) and (RECLAIM) setup/confir-
mation and VARI SPEED percentage, inches per se-
cond, and semitones

TC DISPLAY

This key is used to toggle the TAPE TIME display be-
tween TIME CODE DISPLAY and TAPE TIME, becom-
ing illuminated when is selected.
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Each of the time displays has an associated EiE
(RESET) key. When pressed, the upper f5§ key clears
the TAPE TIME display down to 00.00. Similarly, the
lower key clears the LOCATE TIME display.

1 and ¥

The Up/Down arrow keys allow location and time data
to be transferred between displays. Pressing ¥ transfers
the contents of the TAPE TIME display down to the
LOCATE TIME display, and can be used to capture
tape time or Time Code information. Pressing 1 trans-
fers the contents of the LOCATE TIME display up to
the TAPE TIME display, allowing the Time Code recor-
ding start point or the tape time position to be preset.

The CHASE (follow and lock) facility provides for syn-
chronization of the machine to an external Time Code
reference, a necessary pre-requisite being that the
external Time Code reference be of the same type as
that on the tape. Provision is made for offsetting so
that either Slave is ahead of Master or vice versa.
Refer to Storage Locations 00 and 98 for Frame and
Bit offsets respectively.

The external Time Code reference can be either LTC

or VITC, and the External Lock Reference must be
entered into Storage Location 37, as follows:

LOCATION 37 O = Longitudinal Time Code
1 Vertical Interval Time Code

i

Once the desired offset azzd External Lock Reference
have been entered, Bgla is pressed to enable the
facility. When is first pressed, the indicator
flashes on and off to show that the mode is selected
but that the Master and Slave machines are not
locked, Once lock is attained, the indicator becomes
solidly illluminated.

(SPOT ERASE) key disables the record
aves the erase head on so that tape can
be erased (with no bias frequency from the record cir-
cuitry). When is pressed, the key flashes to
indicate that this mode is armed.

Once armed, the SPOT ERASE mode can be entered
by pressing I B , so long as at least one chan-
nel is in RECORD READ‘X The erase head will turn
on, this being indicated by the Meter Housing ERASE
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indicators for all active channels becoming illumi-
nated. At this time, the desired section of tape can
be erased by passing it manually over the erase head.
To cancel SPOT ERASE, should be pressed.

LocAL BEUCE NETWORK

The and BEATGET@ keys are used to select
the transport control source. Each of these keys
becomes illuminated when selected.

When is selected, all transport control is
derived from the panel keys or from a parallel
remote control.

When is selected, machine control origin-
ates from the network (serial remote control), and the
machine transport and audio controls are all disabled.
In this mode, the key remains effective,
thus providing a means of stopping the transport
in emergencies.

If both and are selected (BOTH
mode), parallel control is available from either the
serial remote control or from the machine panel keys
on a first come, first served basis.

4.2.1.1 Numeric Keypad

The Numeric Keypad section of the Transport Con-
trol Panel is used to make numeric entries, to store
data, and to reclaim data. The functions of all of the
keypad controls are described briefly below.

Pressing [F@F8 reverses the sign of the contents of
the LOCATE TIME display. Where it is desired to
change the sign of the TAPE TIME display value,
it can be transferred down into the LOCATE TIME
display, changed, and then transferred back up
to TAPE TIME.

g through BB

These keys provide the means of entering specific
values into the LOCATE TIME display. They also
are used in conjunction with and to
store and reclaim data to and from Memory and
Storage locations.

and [

The (STORE) and (RECALL) keys are used
in conjunction with the numeric keys to store and re-
claim data to and from Memory and Storage locations.
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Figure 4-4. Alignment Control Panel

4.3 ALIGNMENT CONTROL PANEL

This section describes the operations associated with
the Alignment Control Panel (Figure 4-4). It should be
noted that four of the keys on this panel have secon-
dary functions, these being indicated by means of blue
markings below the keys.

4.3.1 Alignment Procedures
In general, the machine’s alignment procedure is much

the same as that for the traditional professional analog
recorder. However, it differs in that it does not require

s —— TRACK Select an individuatl track or
SELECTION global {ALL) track selecton
v

PARAMETER Select the parameter

e "
SELECTION io be adjusied.
CALIBRATION increment or decrement as
ADIUSTHMENT reqguirad.

ANOTHER

s ¢ more parameters are to be
", PARAMETER?

adjusted, select the next
parameien

Selest another track.

Figure 4-5. Alignment Procedure Flow Chart

manual adjustments, all parameter selection and
calibration being performed by keystroke operations.
In general, the alignment procedure follows the se-
quence shown in Figure 4-5.

4.3.2 STATUS Display

This two-digit display indicates either the track that
is selected for calibration or a specific parameter
value, a single digit indication denoting the track be-
ing adjusted. When any parameter is selected, both
decimal points become illuminated and the display
shows a two-digit hexadecimal number which is
representative of the parameter value.

: Indicate the hex value of
00 1o FF 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 4-2. Status Display Codes

It should be noted that the hexadecimal values shown

in the display are not intended for use in setting
absolute parameter values. Parameters should be
adjusted in accordance with the appropriate meter
indications, the hexadecimal values being used
primarily for storage purposes.
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As well as performing the functions described on the
preceding page, the STATUS Display is used to show
error codes. Table 4-2 lists all of the possible display
indications, and Appendix A to the APR-5000 Series
Operation and Maintenance Manual further describes
the error codes.

4.33 Track Selection
Track selection is made by means of the

and FYEE keys on that section of the panel
labelled TRACK.

Selects an individual track for adjustment. The first
operation of the key selects Track 1, and each subse-
quent operation advances the selection to the next
track. When pressed while is held down
(in the same manner as a typewriter shift key), EPE
moves the selection back to the preceding track.

This key selects both audio tracks for calibration. It
does NOT select the time code track.

4.3.4 Parameter Selection

The ten parameter selection keys are located on the
REPRO (3 keys), SYNC (3 keys), INPUT (I key),
RECORD (2 keys) and BIAS (1 key) sections in the
upper left corner of the panel. These sections are
discussed below.

REPRO

The three keys in this section are used in calibrating
the reproduction circuitry.

This key selects the REPRO output level for calibra-
tion. A secondary function is associated with this key,
this being RGC (REPRO GAP COMPENSATION).

Selects REPRO Low Frequency Equalization
adiustment.

Selects REPRO High Frequency Egualization
adiustment.
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SYNC

The three keys in this section are used in calibrating
the SYNC circuitry.

This key selects the SYNC output level for calibration.
The secondary function for this key is SGC (SYNC
GAP COMPENSATION).

Selects SYNC Low Frequency Equalization
adjustment.

Selects SYNC High Frequency Equalization
adjustment.

INPUT
The INPUT section has only one key.

With this key selected, the INPUT level is chosen for
adjustment.

RECORD

The two keys in this section are used in calibrating
the RECORD circuitry.

Selects RECORD level for calibration. Pressing this key
also causes the selected track(s) to enter the RECORD
READY Mode. This key also controls the secondary
function RCF (RECORD FEED FORWARD).

Selects the record circuitry High Frequency gain for
calibration. Also controls the secondary function RCB
(RECORD FEED BACK).

BIAS

The BIAS section also has only one key.

When this key is selected the bias signal amplitude
is selected for adjustment.




4.3.5 Audio Parameter Calibration Adjustment

The CALIBRATION section of the panel has two keys
which are used to make the desired adjustments after
both the track and the parameter have been defined.

The first operation of this key causes the selected
parameter to start decrementing at a rate of about
1 dB per second. Decrementation continues until
ezther the end of the range (00) is reached or until
is pressed again. Rapid decrementing can be
per ormed by holding down the Bl a8 key and
pressing EilEes .

The first operation of this key causes the selected
parameter to start incrementing at a rate of about
1 dB per second. Incrementation continues until
either the end of the range (FF) is reached or until
is pressed again. Rapid incrementing can be
performed by holdmg down the key and
pressing BT

NOTE: When incrementing the parameters RECORD
T:19s  REPRO ,or SYNC ,
the value displayed on the STATUS Display
becomes lower, even though the audio level
is increasing. Similarly, decrementing these
three parameters causes the displayed value
to become greater as the audio level becomes
lower. This is true only for these three ad-
justments. All others will show increasing
values when incremented and reducing
values when decremented.

4.3.6 Eqgualization Standards

The three Equalization Standard keyb are located on
the EQ STD section of the panel. The Equalization
Standard for the audio tracks can be changed only
when FT#8 is selected on the TRACK Section of the
panel, and that for the Time Code track can be
changed only when the Time Code track is selected.

Th%s ke‘ selects NAB equalization for the audio tracks.
@ cannot be selected for a transport operating
at 30 ips, because no NAB equalization standard
exists for this speed.

This key selects IEC, and is the default value for
30 ips operation.

APR-5003V

This key selects a special equalization standard which
is best suited for digital data stream transmissions such
as Time Code or automation data. This equalization
is totally unsuitable for the audio channels and should
be used only for the Time Code track.

4.3.7 Alignment Presels

The three PRESET keys are located along the upper
right edge of the panel, and these are used for stor-
ing alignment-related data into memory for later
recall. These memory functions are used to allow for
multiple tape formulation, alternative reference flux-
ivities, alternative over-bias settings, alternative
equalization standards, or any desired combinations
of the above.

In addition to the PRESET keys, the and
keys also are used in the storage process.

Nine memory locations are provided for any given
headstack, this allowing three locations for each of
the three tape speeds, and the User Label provides
a means of recording the parameters stored for a
specific headstack.

This key calls up the secondary functions for those
keys marked with blue silkscreen labels. These secon-
dary functions become valid only when ALL channels

are selected and Il is pressed.

also is used to arm the STORE function.
When is pressed simultaneously with
(in the same manner as the shift key on a
typewriter), it causes the STORE function to become
armed, this being indicated by the illumination of the

key.

This key is used to store the current adjusted values
into one of the three PRESET memory locations.

As a safety feature, this key can be activated only
in conjunction with Eeefiieg - When the function
is armed, (e and B3 pressed simul-
taneously) the BSBER key becomes illuminated, and
pressing any PRESET key erases the previously stored
data and replaces it with the current adjusted value.

_PRESET 1 I PRESET 2 BEUlN PRESET 3

These PRESET keys are used to either store new data
into memory (STORE function is armed) or recall
previously stored data from memory (STORE function
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TAPE TYPE TAPE TYPE TAPE TYPE

FLLXAVITY nWb/m | FLUXIVITY nWo/m | FLUXIVITY nWb/m
EQ STD EQ STD EQ STD

OVERBIAS dBe kHz | OVERBIAS dBe kHz | OVERBIAS db@ kHz
TAPE TYPE TAPE TYPE TAPE TYPE

FLUXIVITY nWb/m | FLUXIVITY nWb/m | FLUXIVITY nWb/m
EG 51D EQ STD EQ STD

OVERBIAS dB@ kHz | OVERBIAS dBa kHz | OVERBIAS dBe kHz
TAPE TYPE TAPE TYPE TAPE TYPE

FLUXIVITY nwb/m | FLUXIVITY nwhim | FLUXIVITY nWh/m
EQ STD EG STD EQ STD

OVERBIAS dBe kHz OVERB%AS dBe kHz | OVERBIAS dBa kHz

Flgure 4-6. User Label

NOT armed). Where PRESET data is being used, this
is indicated by the appropriate EEf5dag Key remain-
ing illuminated.

NOTE: If any ELESgg key for which there is
no previously stored value is pressed,
the STATUS Display will indicate “PE”
{Preset Error).

4.3.8 User Label

The User Label (Figure 4-6) provides a pre-formatted
writing surface which can be used to record the
results of a particular calibration. Nine alternative
alignments are available, three for each tape speed.
Since these software calibrations are unique to each
headstack, this user card travels with its correspon-
ding headstack. When tape format, head and guide
changes are required, the label changes accordingly.
Once calibrated for a particular headstack these
calibrations need not be repeated each time a format
change is required. The headstack identification code
allows the machine to call up the correct grouping
of alignment presets.

439 Speed Select Keys

The Speed Select keys, [ B wip speep PRSI
, are locate ctly to the left of the
ser Label. These keys offer an alternative to the
key as a means of enzermg the desired
transport speed. However, unlike EETgZ8 (which is
used to cycle through all of the available speeds), each
of these keys selects a separate transport speed. As
an indication of the selected speed, the appropriate
Speed Select key becomes illuminated, together with
the appropriate TAPE SPEED indicator on the
Transport Control Panel.
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It should be noted that, as a different speed is selected
(either at the Alignment Control Panel or with the
EIEE  key), the stored PRESET and EQ STD
parameters are selected automatically to agree with
the new speed.

4.3.10 Secondary Functions

As has been previously stated, four of the keys on
the Alignment Control Panel have secondary func-
tions, these being denoted by their blue labels.
Although not used in normal alignment procedures,
these secondary functions allow for adjustments
which provide a flexibility rarely encountered in
traditional analog recorders.

The secondary functions are activated by holding
down while pressing the appropriate key.
Where a secondary function is selected, both
and the secondary function key become
illuminated to indicate that the secondary function
is in effect.

Of the four secondary functions, RGC and SGC are
concerned with adjustments necessitated by differing
head gaps. Adjustment of the gap compensation set-
ting normally becomes necessary if heads of
significantly different gap-width are used. Further,
should extensive relapping of tape heads cause a
change in high frequency performance, the gap com-
pensation setting should be adjusted.

The remaining secondary functions, RCF and RCB are
related to the type of tape being used. These
alignments are used to adjust the RECORD frequency
response so that the playback will be flat over a wide
range of diverse tape formulations.




Table 4-3 lists the appropriate settings for various
tapes at three different speeds, these settings being
given in terms of the hex values shown on the
STATUS Display.

REPRO GAP COMPENSATION (RGCQ)is the secondary
function associated with the REPRO ETSTEE key.
When B¢ is selected, compensation can be made
for the high frequency loss caused by the Repro head
gap. This is a useful alignment, because it allows
headstacks of differing construction and gap widths
to be adjusted for optimum performance with a
variety of different tape types. For RGC settings, refer
to the appropriate headstack specifications.

SYNC GAP COMPENSATION (SGC) is the secondary
function for the RECORD key. When

is selected, the high frequency loss caused by the Sync
head gap can be adjusted out. For SGC settings, refer
to the appropriate headstack specifications.

TAPE TYPE 30IPS | 151PS | 7.5 IPS
3M Scotch 226 RCF Co CB C4
RCB Ct1 Cc7 C4
3M Scotch 250 RCF Co cB C4
RCB Cz c7 C4
AGFA 489 RCF Co cB C4
RCB C1 C7 C4a
Ampex 456 RCF Co CB C4
RCB Ci Cc7 C4
BASF LGRS0 RCF Co CB C4a
RCB Ci B 74 C1
AGFA PERS28 RCF Co CB Ce
RCB Cz C7 cz
AGFA LGR30 RCF Co CcB cs
RCB ce c7 c2
3M Scotch 176 RCF Co C8 C4
RCB 1992 o7 C4

Table 4-3. RCBE and RCF Settings

RECORD FEED BACK (RCB) is the secondary func-
tion for RECORD I 7e0 . This selects the
RECORD FEED BACK compensatlon adjustment.

APR-5003V
RCF

RECORD FEED FORWARD (RCF) is the secondary
function for RECORD . This selects the
RECORD FEED FORWARD compensation adjustment.

4.4 METER HOUSING CONTROLS

This section describes all of the Audio channel and
Monitor speaker controls and indicators. These con-
trols, used in conjunction with those on the Transport
Control and Alignment Control Panels, comprise all
of the audio controls for the APR-5000.

4.4.1 Audio Channel Functions

As illustrated in Figure 4-7, each audio channel is sub-
divided into six major sections, these being: ALN
(Alignment Select Indicator), RECORD, MONITOR,
RECORD LEVEL, OUTPUT LEVEL and VU Meter.

ALN

The ALN section contains a single, amber SELECTED
indicator which becomes illuminated to show that this
particular audio channel is selected during any adjust-
ment at the Alignment Control Panel. When ALN is
selected for any channel, all of the controls for that
channel, except for RECORD , become disabled.

vu Ss st L vu
260 N lo/ ;% .3
S e
= ALN —p—— RECORD —— MONITOR

SELECTED | BIAS  peapy REPRO  SYNC INPUT
wee o] | Lol

~ RECORD LEVEL ~OUTPUT LEVEL ~
UNCAL UMNCAL

O O

Figure 4-7. Audio Channel Controls
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RECORD

The RECORD block contains two status indicators and
one key. The BIAS and ERASE indicators become
luminated to show which, if any, of these functions
is currently active. During a normal recording opera-
tion, both of these indicators become illuminated.
During SPOT ERASE, the BIAS indicator is ex-
finguished to show that the record head bias is turn-
ed off and the ERASE indicator is illuminated to
show that the erase head is active.

The B key is used to set the channel into
RECORD READY before the transport is placed in
RECORD mode. When [T is selected, the key
becomes illuminated to indicate that the channel is
ready to record.

MONITOR

The MONITOR block contains three keys which are us-
ed to select the source of the audio channel output.

is pressed, it becomes illuminated to
indicate that the audio channel output is being deriv-
ed from the reproduce head.

When is selected, it illuminates to indicate
that the zudio channel output is being derived from
the sync {(or cue} head. During a RECORD operation,
this will be the same as INPUT. During a PLAY opera-
tion, the playback signal will come from the sync head
instead of the repro head.

When is selected, the key illuminates to in-
dicate that the audio channel output is derived direct-
ly from the audio channel input.

RECORD LEVEL

The recording level can be either internally preset or
controlled from the rotary level control on the
RECORD LEVEL section of the panel, selection bet-
ween these options being made by means of the
(UNCALIBRATED) key on the same panel

section.

When this key is selected, it becomes illuminated to
show that the recording level is UNCALIBRATED,
i.e. it can be controlled by adjustment of the RECORD
LEVEL rotary control. When the EiNgNE key is
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extinguished, the control is ineffective, and the record-
ing level is adjusted by the internal preset level.

QUTPUT LEVEL

The OUTPUT LEVEL section is similiar to the
RECORD LEVEL section, differing only in that it con-
trols the channel’s audio output level rather than its
recording level.

VYU Meter

Each audio channel incorporates a VU Meter with a
range of ~20VU to +3VU. The meters are preset at
the factory so that an indication of 0 VU corresponds
to a level of +4 dBu. (0dBu = 0.775 vrms). If so
desired, this reference can be changed by an adjust-
ment on the CNL {(channel) board, the procedure be-
ing as given in the APR-5000 Operation and
Maintenance Manual.

The VU Meter monitors the signals selected at the
MONITOR section, i.e. when is selected, the
VU Meter indicates the audio channel input level, etc.

4.4.2 Monitor Speaker

The machine is fitted with a Monitor Speaker whose
output is derived from the signal(s) displayed on the
VU Meter(s). Track 1, Track 2, or both tracks can be
selected by pressing the appropriate key(s), these
keys becoming lluminated to indicate the track(s) be-
ing monitored. When both keys are selected, the in-
put signals are summed in the monitor amp. The
LEVEL control is used to adjust the volume of the
monitored signal.

4.5 STORAGE LOCATION
RELATED OPERATIONS

Paragraphs 4.5.1 through 4.5.4 describe various Storage
Location related operations, these being RESOLVE ON
PLAY, PREVIEW/EDITREVIEW, TRIGGERED EDIT
SYNCHRONIZATION and FIND. All of these operations
require argument or time entries into various Storage
Locations. Paragraphs 4.6 through 4.6.4 give the
specific procedures used for making these entries.

4.5.1 RESOLVE ON PLAY

The PLAY operation can be preset to RESOLVE,
which establishes and maintains data independent
synchronism between the Time Code from tape and
some external reference. Being data independent,
this occurs in a manner which is independent of any
offset. The external reference can be either Longi-
tudinal Time Code (LTC) or a video signal or ex-
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TIME CODE ON TAPE
INPUT SIGNAL SMPTE NDF SMPTE DF EBU FiLM
ITC @ 30 1fs Resolve +0.1% nfa nfa
60 Hz Resolve +0.1% n/a Resolve*
NTSC B;W Video
LTC @ 2997 fis -0.1% Resolve nia n/a
5854 Hz -0.1% Resolve n/a - .190*
NTS Color Video
LTC @ 25 /s nfa n/a Resolve n/a
50 Hz nfa nfa Resoive n/a
PAL/SECAM Video
LTC @ 24 s n/a nla nfa Resolve

“NOTE: One of the most interesting applications of RESOLVE ON PLAY is the ability to resolve 60 Hz input reference signals
to the 24 f/s Film Time Code, by maintaining a 4:5 Time Code to reference signal resolving ratio.

Table 4-4. Resolve Capabilities

ternal tone. RESOLVE ON PLAY is initiated by preset-
ting Storage Locations 37 and 39 as follows:

Storage Location 39 Set to 1 to initiate the
mode

Storage Location 37 Set to 0 for Longitudinal
Time Code reference
Set to 1 for Video signal

or Tone reference

4.5.1.1 Resolve Capabilities

Table 4-4 shows the resolve capabilities of the
machine. The percentage values in the table indicate
the deviation from the nominal recorded tape speed
at which the transport will operate in Play-Resolve
mode. The non-applicable (n/a) pairings shown in the
table are those with more substantially mis-matched
clock rates. These pairings do not provide reliable or
repeatable results.

4.5.2 PREVIEW, EDIT AND REVIEW

These facilities provide a series of editing operations,
as follows:

PREVIEW — Allows the user to rehearse the edit,
without actually recording the changes.

EDIT — Performs the edit and records the results.

REVIEW — Allows the user to monitor the results of
the edit.

In any of the editing modes, IN POINT, OUT POINT,
PREROLL DURATION and POSTROLL DURATION
must be defined:

IN POINT —  Start of edit

OUT POINT —  End of edit

PREROLL DURATION — Time that tape rolls
before the IN POINT
is reached.

POSTROLL DURATION — Time that tape con-
tinues to roll after the
OUT POINT is passed.

It should be noted that, where no IN POINT, OUT
POINT, PREROLL DURATION and/or POSTROLL
DURATION values are entered, these parameters will
default to the most recent values entered into the ap-
propriate Storage Locations.

Initiating PREVIEW, EDIT or REVIEW causes the
following events to occur:

PREVIEW and EDIT causes both audio chan-
nels to monitor the Sync head.

REVIEW causes both audio channels to
monitor the Repro head.

In PREVIEW and REVIEW, the key flashes to
indicate that the operation is cued and ready to per-
form the remainder of the process.

In EDIT, the B30%2 and EEges:8 keys flash to in-
dicate that the operation is cued and ready to per-
form the remainder of the process, which may include
a RECORD operation.
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E )l w ]
4.5.2.1 PREVIEW

The PREVIEW facility provides a rehearsal mode
in which the user can adjust the IN POINT, OUT
POINT, PREROLL DURATION and POSTROLL DURA-
TION for an edit. In PREVIEW, the recording facility
is inhibited globally, and the Record-Readied tracks
do not enter RECORD.

The following procedure is used to initiate PREVIEW.
Additional steps relating to fine adjustment of the IN
POINT and OUT POINT are given in paragraph 4.5.2.1.1

STEP 1 Set the desired audio channel(s) into
RECORD READY.

STEP 2 Enter the desired IN POINT time into
Storage Location 01.

STEP 3 Enter the desired OUT POINT time into
Storage Location 02.

STEP 4 Enter the PREROLL DURATION time into
Storage Location 51.

STEP 5 Enter the POSTROLL DURATION time in-
to Storage Location 5Z.

STEP 6 Set Storage Location 95 to 1 to enable
PREVIEW. At this time the machine
automatically cues to the appropriate
preroll position ahead of the IN POINT.
Once the machine is cued, the key
flashes on and off to indicate that the
machine is ready.

NOTE: The machine is preprogrammed with an Ac-
celeration Allowance which allows time for
the transport to reach the selected speed.
Because of this, the machine always cues to
a position slightly ahead of the nominal
preroll point.

STEP 7 Press PR F to start the PREVIEW opera-
tion. It should be noted that the operation
can be cancelled at any time by pressing

NOTE: The PREVIEW, EDIT AND REVIEW opera-
tions can be actuated by an external Time
Code trigger. This method of operation is
described in paragraph 4.5.3.

45211 IN POINT and OUT POINT Bit Delays

To allow for very precise settings, the IN POINT and
OQUT POINT times can be delayed for up to one frame
in one-bit (1/80th frame) increments. A number (up
to 79) entered into Storage Location 91 causes the IN
POINT to be delayed by that number of bits. Similarly,
a number (up to 79} entered into Storage Location 92
delays the OUT POINT.
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45.2.2 EDIT

The EDIT operation is similar to PREVIEW in that IN
POINT, OUT POINT, PREROLL DURATION, and
POSTROLL DURATION are set in the same manner, but
differs in that the results of the EDIT become recorded.

The procedure for initiating EDIT remains the same
as for PREVIEW, except that STEP 6 becomes:

STEP 6 Set Storage Location 96 to 1 to enable EDIT.
At this time the machine automatically cues
to the appropriate preroll position ahead of
the IN POINT. Once the machine is cued, the

and keys flash on and
off to indicate that the machine is ready.

4.5.2.3 REVIEW

REVIEW allows the user to listen to the results of the
edit after it is completed. To initiate the review, the
IN POINT, OUT POINT, PREROLL DURATION and
POSTROLL DURATION parameters are left unchang-
ed after the edit. All that is required is to set Storage
Location 97 to 1 and then, when the key
begins to flash, press .

4,53 TRIGGERED EDIT SYNCHRONIZATION

Any of the three Edit sequences can be actuated
automatically by being triggered from the external
reference. In this mode, it it not necessary to set the
audio tracks into RECORD READY, and the IN POINT
and OUT POINT only define the duration of the syn-
chronous operation.

It is most important to note that, for successful opera-
tion in this mode, the external reference must be
presented to the machine in a reasonably accurate
real time manner during the preroll time period.

The procedure used to enter TRIGGERED EDIT SYN-
CHRONIZATION is as follows:

STEP 1 Enter the desired OFFSET, IN POINT, OUT
POINT, PREROLL DURATION and
POSTROLL DURATION times into storage
Locations 00, 01, 02, 51 and 52 respectively.

STEP 2 Set Storage Location 43 to 1 to enable
TRIGGERED EDIT SYNCHRONIZATION.

STEP 3 Set Storage Location 37 to the appropriate
ESTABLISH LOCK reference.

0 = Longitudinal Time Code
1 Vertical Interval Time Code

il

(This selects the source from which the machine
establishes synchronism ahead of the IN POINT.)




STEP 4 Set Storage Location 38 to the appropriate
MAINTAIN LOCK reference. (This selects
the source from which the machine main-
tains lock after the IN POINT)

0 = External LTC, Data Independent

1 = External LTC, Data Dependent

2 = Video signal or external Tone,
Data Independent

3 = VITC, Data Dependent

STEP 5 Set the appropriate Storage Location to 1
to actuate the desired facility.
Storage Location 95 = PREVIEW
Storage Location 96 = EDIT
Storage Location 97 = REVIEW

LTC TAPECODE
IN POINT

(TC REF. PLUS
SYNC OFFSET)

4

ASCENDING
CONTROLLED
DEVICE
INTERNAL
LTC

PREROLL

lock achieved prior 1o

APR-5003V

As STEP 5 is completed, the machine automatically
cues to the appropriate position ahead of the IN
POINT. Once the machine is cued, the key
flashes on and off, and the machine begins to monitor
the ascending Time Code reference (Establish Lock
Reference). At Lock Actuation Time the controlled
device is triggered automatically to synchronize its
own internal LTC from tape with the selected Exter-
nal Time Code reference. Figure 4-8 illustrates the
TRIGGERED EDIT SYNCHRONIZATION operation.

The Lock Actuation Time is defined as follows:

Lock Actuation Time = IN POINT
— (PREROLL DURATION + SYNC OFFSET)

ock assured
(record operation

IN POINT effective)

SEARCH POINT T

Accelergtion
Allowance !
VIRTUAL t P
PREROLL foeeeenc ¥, .
POINT

T
]
2

2
2

e PREROLL DURATION —

H
1

.
?

— Lock Actuation Time

’ LOCK TIML

ASCENDING EXTERNAL TIMECODE

{ LTC OR VITIC )

Figure 4-8. Triggered Edit Synchronization
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Figure 5-2. Chassis Assembly
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Figure 5-3. Rear Panel Assembly
(Sheet 1 of 2)
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REAR PANEL ASSEMBLY PARTS LIST

Callout SONY Service

Reference Part No. Description Code

1701 T-9480-961-2 Printed Wiring Assembly, RMD 0] @ S
1702 T-9480-969-3 Printed Wiring Assembly, CNX 0] @) @715 \\%}
1703 T-9412-524-1 Connector, Power Input S ‘ \%\\\ ! g
1704 X-4801-204-0 Assembly, Terminal o) \%\é !@
1705 1-161-051-00 Cap., Ceramic, 0.01uF/50V S \ % Z 5/’ 2 I
1706 1-509-176-51 Connector, Plug, 3-pin, XLR-3-32-F77 S //r ; |
1707 1-509-184-51 Connector, Recept., 3-pin, XLR-3-31-F77 S AP ) }
1708 A\ T-9410-905-1 Holder, Fuse S ! 1

1709 A\ T-9413-261-1 Fuse, 3AG, 4 Amp. S

1709 A\ T-9413-262-1 Fuse, 3AG, 2 Amp. S

1710 1-534-827-00 Cord, Power S

1711 1-561-781-21 Connector, Receptacle, BNC S

1712 1-937-546-12 Harness, Rear Panel Sub-assembly 0]

1713 1-937-547-11 Harness, Noise Reduction 0]

1714 3-157-917-00 Support, PWA O

1715 3-577-229-00 Insulator, TO-126 0

1716 3-673-624-02 Sheet, Insulating, TR O

1717 3-711-097-02 Panel, Silk Screen 0]

1718 3-711-351-01 Panel, Silk Screen 0]

1719 3-711-228-01 Standoff 0

1720 3-711-228-11 Standoff 0]

1721 3-711-283-02 Hinge O

1722 4-812-134-11 Rivet, Nylon, 35 S

1723 1-214-105-00 Resistor, 75 Ohms, 1/4W, 1% S

1724 1-509-984-00 Housing, IL Connector, 3-pin O

1724 1-560-298-00 Terminal, Solderless 0]

1725 1-516-783-99 Switch, Slide S

1726 T-9482-436-1 Printed Wiring Assembly, VVT O

1727 T-9482-689-1 Harness, VVT to CNX O

Figure 5-3.
(Sheet 2 of 2)

Rear Panel Assembly
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APR-5003V

Reference
Designation

Assembly
ci1&C2
C3

C4 & C5
C6

C7 & C8
C9o

C10 & C11
ci2

C13

Ci4 thru C47
CNJ480
CNJ48t

D1 & D2
D3

D4 & D5
D6 thru D8
DS1

DS2

IC1A & IC2A
IC3A & IC4A
IC5A

ICBA

IC7A

IC8A

IC9A
iIcaB

IC3B & IC4B
IC5B

iCeB

IC7B

iC8B

IC9B

IC1C

ic2C

IC3C

IC4C

IC5C

IC7C

ICoC

JU1 & Ju2
L1

Q1 thru Q3
R1

R2

R3

R4

R5

R6

R7

R8

R9
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SONY
Part No.

T-9482-436-1
1-161-894-21
1-123-611-00
1-162-671-11
1-162-745-11
1-162-795-21
1-136-175-00
1-162-795-21
1-136-175-00
1-162-795-21
1-161-894-21
1-560-300-11
1-564-693-21
8-719-100-30
8-719-991-40
8-719-100-30
8-719-991-40
8-719-812-43
8-719-812-41
8-759-202-86
8-759-202-32
8-759-202-93
8-759-045-57
8-759-202-83
8-759-202-83
8-759-202-86
8-759-202-11
8-759-202-32
T-9413-794-1
8-759-004-64
8-759-901-89
8-759-202-92
8-759-952-07
8-759-007-18
8-759-202-17
8-759-000-99
8-759-202-86
8-759-000-99
8-759-910-76
8-759-900-72
1-566-385-11
1-421-329-00
8-719-139-04
1-214-557-00
1-215-829-00
1-214-581-00
1-214-553-00
1-214-557-00
1-247-903-00
1-249-417-11
1-214-564-00
1-214-551-00

VIDEO/VITC TRANSLATOR BOARD (VVT) ELECTRICAL PARTS LIST

Description

Printed Wiring Assembly, VVT
Cap., Ceramic, 0.1uF/50V
Cap., Elect., 1.0uF/50V, 20%
Cap., Ceramic, 22pF/50V
Cap., Ceramic, 47pF/50V
Cap., Ceramic, 0.012uF/50V
Cap., Poly Film, 0.68uF/50V
Cap., Ceramic, 0.012uF/50V
Cap., Poly Film, 0.68uF/50V
Cap., Ceramic, 0.01uF/50V
Cap., Ceramic, 0.1uF/50V
Header Post, 3-pin

Connector, Ribbon Cable, 10-pin
Diode, Zener, 5.1V, RD5.1EB2
Diode, 1NS14

Diode, Zener, 5.1V, RD5.1EB2
Diode, 1NS14

Indicator, LED, Green, TLG124A
Indicator, LED, Red, TLR124
Integrated Cct., TC74HC123P
integrated Cct., TC74HC163P
integrated Cct., TC74HC153P
Integrated Cct., MC14557BCP
Integrated Cct., TC74HC107P
Integrated Cct., TC74HC153P
Integrated Cct., TC74HC123P
Integrated Cct., TC74HCOOP
Integrated Cct., TC74HC163P
PROM, 256x4, TBP24S10, VVT
Integrated Cct., MC74HC126N
integrated Cct., SN74LS189AN
integrated Cct., TC74HC151P
Integrated Cct., SN75207BN
Integrated Cct., MC74HC4046N
Integrated Cct., TC74HC14P
Integrated Cct., MC74HC74N
Integrated Cct., TC74HC123P
Integrated Cct., MC74HC74N
Integrated Cct.,.SONY CX7913A
integrated Cct., NE5532P
Connector, Jumper, 2-pin
inductor, Choke, 10uH
Transistor, 2N3904

Resistor, 1.00K, 1%, 1/8W
Resistor, 91.0K, 1%, 1/8W
Resistor, 10.0K, 1%, 1/8W
Resistor, 680 Ohms, 1%, 1/8W
Resistor, 1.00K, 1%, 1/8W
Resistor, 1 Meg, 5%, 1/4W
Resistor, 1K, 5%, 1/4W
Resistor, 2.00K, 1%, 1/8W
Resistor, 560 Ohms, 1%, 1/8W

Service
Code

(D(I)CDCDU'JU)U)(DCD(D(D(DU)UJU)(D(D(DCD(DCDUJU)U)U)CDU)(D(D(I)(DUJCD(D(DU)CDCOU)OOU)UJCD(D(DU)CD(DCD(DO

VIDEO/VITC TRANSLATOR BOARD (VVT) ELECTRICAL PARTS LIST (continued)

Reference
Designation

R10

R11

R12

R13

R4

R15

R16 thru R18
R19 & R20
R21

R22

R23

R24

R25

R26

R27

R28

R2¢9

R30

R3t

R32

R33

R34

R35

R36

R37 & R38
R39

Y1

Y2

SONY
Part No.

1-249-421-11
1-249-441-11
1-249-421-11
1-249-441-11
1-249-417-11
1-247-903-00
1-249-426-11
1-249-417-11
1-247-903-00
1-214-584-00
1-215-828-11
1-249-417-11
1-247-887-00
1-214-580-00
1-214-593-00
1-215-827-11
1-215-822-11
1-214-588-00
1-249-417-11
1-249-426-11
1-247-896-11
1-249-426-11
1-247-896-11
1-249-426-11
1-249-393-11
1-249-441-11
1-527-977-00
1-527-227-00

Description

Resistor, 22K, 5%, 1/4W
Resistor, 100K, 5%, 1/4W
Resistor, 22K, 5%, 1/4W
Resistor, 100K, 5%, 1/4W
Resistor, 1K, 5%, 1/4W
Resistor, 1 Meg, 5%, 1/4W
Resistor, 5.6K, 5%, 1/4W
Resistor, 1K, 5%, 1/4W
Resistor, 1 Meg, 5%, 1/4W
Resistor, 13.0K, 1%, 1/8W
Resistor, 82.0K, 1%, 1/8W
Resistor, 1K, 5%, 1/4W
Resistor, 220K, 5%, 1/4W
Resistor, 9.10K, 1%, 1/8W
Resistor, 33.0K, 1%, 1/8W
Resistor, 75.0K, 1%, 1/8W
Resistor, 470K, 1%, 1/8W
Resistor, 20.0K, 1%, 1/8W
Resistor, 1K, 5%, 1/4W
Resistor, 56K, 5%, 1/4W
Resistor, 510K, 5%, 1/4W
Resistor, 56K, 5%, 1/4W
Resistor, 510K, 5%, 1/4W
Resistor, 56K, 5%, 1/4W
Resistor, 10 Ohms, 5%, 1/4W
Resistor, 100K, 5%, 1/4W
Resonator, Xtal, 14.318 MHz
Resonator, Xtal, 14.500 MHz

Service
Code

DODDDDDDDDLDNNDLDONDLONDNOONNDOONNON
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WARNING

For the customers in the USA

This equipment generates, uses, and can radiate radio
frequency energy and if not installed and used in accor-
dance with the instructions manual, may cause interfer-
ence 1o radio communications. it has been tested and
found to comply with the limits for a Class A computing
device pursuant to Subpart J of Part 15 of FCC Rules,
which are designed to provide reasonable protection
against such interference when operated in a commercial
environment. Operation of this equipment in a residential
area is likely to cause interference in which case the user
at his own expense will be required to take whatever
measures may be required to correct the interference.

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.”

—Or 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 les utilisateurs au Canada

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

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

O.15uF -[ 1.5k

Fig. A. Using an AC voitmeter 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 all
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.
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1.2 STANDARD MODELS

The standard APR-5000 Series consists of two models:

e APR-5002
Standard 2-track model. This is available in Y“-inch
(NAB or DIN track) or ‘%-inch configuration. The
Y4-inch model is available in high speed (7.5 ips 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

® (Computerized system control with the capability
of interfacing with other intelligent (serial com-
munications in future) or unintelligent (parallel 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).

e 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 s 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 Y%-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:

e

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 to 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

Audio Channel

Figure 1-7.

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.
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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 SA (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%-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
1-8




1.6.2 Audio Specifications

WwWOw 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 +0.756dB, —3dB
15 ips, NAB 30Hz to 24kHz +0.756dB, -2dB
FREQUENCY 7.5 ips, NAB 30Hz to 20kHz +0.75dB, —1.56dB
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 510nWb/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
2nd 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
1020nWb/m at 15 ips, NAB
1000nWhb/m at 7.5 ips, NAB

RECOMMENDED DISCLAIMERS FOR PUBLISHED 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
& to another, reel to reel. The specifications are shown to indicate
NOISE achievable performance with a popular modern high coercivity tape
SPECIFICATIONS formulation.
(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 250nWb/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 (Gumper
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

Table 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)

Table 1-4. Mechanical Standards

1-11
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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

PACKING AND UNPACKING [[[llIlIINI

HANDLE

LEFT CUSHION

CARTON

Figure 2-1. APR-5000 Packaging
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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) 10% inch Reel of Tape (2400 feet)

(1) Extender Board

(1) AC Power Cord

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

e (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

e © & © @ o © o

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

e 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
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120V 240V

.

120V 240V

120V 240V

120V 240V

120V 240V

120V 240V

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
¢ ] 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

screws will install into each of the vertical
support members and one screw will be in-
stalied into each of the cross braces.

STEP 4 Remove plastic base support covers from

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.

4o COVERS \

DECK HOLD
DOWN SCREW
(UNSCREWED)

Figure 2-6. 5U-14 Stand
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STEP 6 The unit will be dropped in from the top.
It is recommended that assistance be ob-
tained for dropping the unit onto its cradle.
The unit weighs 91 pounds. The two-slotted
screws will rest in the groove provided in
the post. (See Figure 2-5.)

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
on the post.




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:

* 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
N [ W1™
120V 240V Hi Med Lo
N I
120V 240V Hi Med Lo

. . 200V
120V 240V Hi Med Lo
L W H Bl
120V 240V Hi Med Lo
L B I
120V 240V Hi Med Lo
Figure 3-1. Power Supply Selector Switches
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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 Voitage 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°F).

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 instalied and used in

INSTALLATION [}
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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-50600:

¢ AC Power Cord

e 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
bA 100V T-9412-748-2
4A 110v T9413-261-2
2A 200V T-9413-262-1

Table 3-2. Power Supply Fuses




3.2 REQUIRED CABLES AND CONNECTORS

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

__J
AUDIO INPUT AUDIO OUTPUTS T
GROUND AC POWER TO APR-5000 FROM APR-5000 CALIBRATION
LUG CORD EXTERNAL NOISE INPUT & QUTPUT
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-53000. 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 /O cables for Channet 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-
¢y 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
lines 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
asserbly. 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)

37
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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.PH22.207M
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. ZZ77Z
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
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RECORD
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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
NOMINAL VOLTAGE

100V, 110V, 120V, 200V, 220V, 240V

AC LINE
FREQUENCY

50Hz or 60Hz

MAXIMUM AC LINE
VOLTAGE DEVIATION

+15%, —15% at 50Hz
+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
CONTROL COMMANDS

TTL compatible, 2-5V is OFF (HIGH)
0-1V is ON (LOW)

CALIBRATION IN

Unbalanced, +4dBu nominal (0dBu=0.778VRMS)

CAPSTAN INJECT
FREQUENCY

19.2kHz at standard speed
9.6kHz at 50% below standard speed
28.8kHz at 50% above standard speed

Table 3-9. Input Signals
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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, 2-56V is OFF (HIGH),
0-1V is ON (LOW).
Current sink capability: 12mA at 0.4V, 24mA at 0.5V

CALIBRATION OUT

Unbalanced, +4dBu nominal (0dBu=0.778VRMS)

HEADPHONES

8 ohm load, or greater, binaural

EXTERNAL NOISE
REDUCTION RELAY SUPPLY

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

3.8.1 Transport Functions

It is recommended that the following functions should STEP 1 Connect the APR-5000 to an appropriate
be checked when the machine is first powered on. AC power source.

These functions should also be checked whenever per-

forming maintenance or repair on the APR-5000. The STEP 2 Turn the power switch on and check the
check procedure described here is designed to be following:

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.

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 FIIE0 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 also 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 3 Press each of the following buttons on the Transport Control Panel and observe that the appropriate

displays are illuminated.

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

display.

R on the LOCATE
TIME display

The LOCATE TIME display resets to zero.

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

Gl on the TAPE
TIME display

The TAPE TIME display resets to zero.

[ sTO M o1

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

3-11
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PRESS

OBSERVE

] on the LOCATE
TIME display

The LOCATE TIME display resets to zero.

(RCL o | 1|

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.

3-12




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 lluminate.

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.

GE 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 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.

(IG§ button)
The IIYE B 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 B3l 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.

s Moo 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 “560.00". 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.

( JGR button)
5 | (2 9] The LOCATE TIME display will read "5 then “29° for a second then
“5"" again. The number “B” is stored in memory location 29,
Bn The LOCATE TIME display will read **—5"" then ‘28" for a second,
then “—-5" again. The number “-5" is stored in memory location 28.
The GEEENE AR EEE 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
EEE and buttons will extinguish and the transport enters
PLAY mode. When the TAPE TIME display reads ‘67, the
and buttons will illuminate and the transport enters LOCATE
mode and recycles.
The 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.

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
illuminated button). It will illurmi-
nate and the LT 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 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.
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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 (Y[} 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 QISR 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 IFIGETR

button.

Repeat Step 13 using the
button.

Press the TRACK [} 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 I} 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 B} 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 JGE button again. The button
will extinguish and the Status Display
becomes blank (no display). Al of the ALN
SELECTED LEDs on the meter housing
are extinguished.

Press the QIR 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.

KDl 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 lluminates and the Status Display starts to change.

button again
while the display is
still changing

ThelfITef 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.

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

STEP 23

STEP 24

STEP 25

buttons. The buttons will il-
luminate and the status display will read
“ALL

Depress the button and then
press LR (while still holding the
button depressed). The
button will illuminate.

Press the EETS336l button. The button
will illuminate and the button
will extinguish.

Repeat Step 23 then press the
button. The button will iluminate and the

B and TEESS@E button will ex-

tinguish.

317

STEP 27

STEP 28

STEP 29

STEP 30

Repeat Step 23 then press the
button. The button will illuminate and the

and EEESEEE button will

extinguish.

Press the , , and the
ETX buttons. Repeat Steps 23 through 26.

Press the , , and the
buttons. Repeat Steps 23 through 26.

Turn the machine power switch off for at
least five seconds.

Turn the power switch on and observe the
machine powers up in low speed indicated
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 IIEGEEN , E  and buttons are

SELECTOR illuminated.

PRESET button extinguishes and
MEMORY illuminates.

PRESET ‘button extinguishes and
MEMORY illuminates. ‘

PRESET [ MID SPEED | , X and buttons
MEMORY illuminate.

PRESET button extinguishes and
MEMORY illuminates.

PRESET button extinguishes and
MEMORY illuminates.

PRESET button extinguishes and
MEMORY illuminates.

SPEED ; , and buttons
SELECTOR illuminate.

PRESET button extinguishes and
MEMORY illuminates.

PRESET button extinguishes and
MEMORY lluminates.

PRESET button extinguishes and
MEMORY illuminates.
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3.8.3 Audio Functions

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

STEP 1 Check the buttons on the monitor speaker

assembly. Check that pressing each button STEP 2 Check these functions for each audio

the first time causes it to illuminate and channel:

PRESS THE
FOLLOWING BUTTONS

RESULT:

GHYGYE - RECORD
TN 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:

SIS 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 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 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 JFIBE 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 0VU
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 Onthe 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, you may RESET your signal
generator to your desired OVU reference
level and proceed to adjust RV3 for OVU at
the panel meter.

Adjust RV3 (CNL)
if OVU = so the panel meter reads:
+2dBu +2VU
+4dBu ovU
+6dBu ~2VU
+8dBu -4VU
Table 3-11. 0VU Studio Reference
STEP 9 Turn the tape machine power switch to
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.
STEP 10 Turn the power switch to ON. Press the
ECER button until the Status Display
reads 27
STEP 11 Repeat Steps 5 through 8 for Channel 2.
STEP 12 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.

INSTALLATION [l[[I1I1






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
TIME (O \* O
TAPE TIME TIME CODE
UOBEEHIEL DISPLAY
A M 5 F TRANSFER
DOWN
LOCAL LOCATE TIME
7 ] TRANSFER
HHOOBEEEEL U
NETWORK _ | IR [ ———
RESET
CHASE 0 AR O LOCATE TIME
NETWORK Ny LOCAL SPEED
GENERATOR 7—]' 7 8 ||| o ‘___I___I__—ISPEED VARI
SPOT ERASE [s “a TC GE 4 5 6 REPEATl | rI—KEYPAD
\rh REPEAT
1 2 3 [] l |
LlFTER DEFEAT SHIELD LIFTER SPEED LOCATE- . LOCATE
SHIELD DEFEAT STOIlRCL +- ” I |
ST —=-=—|—I—RECALL
SPEED e STORE
TAPE SPEED ' ‘ ]
LEDS MVC KNOB
MVC LED RECORD EDIT
REWIND = ] | EDIT
O
FAST PLAY STOP RECORD
FORWARD
Table 4-1. Transport Control Panel
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4.2.1 Functions of Butions

REW

<44

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 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 muode, 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
| I

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

VARI
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 ll//lIIIII
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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
WIND

SLOW
WIND

SLOW
WIND

FAST
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
== CONTROL

TC DISPLAY

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

oo

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
[8)

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 previous value of the TAPE
TIME display will be erased and cannot be recalled
unless previously stored in a memory location.

TRANSFER REGISTER
DOWN

0

PR

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.

+_

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.

§T0

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.

SYNC

o LEVEL

oL . FREQ g
*H. FREQ [

REPRO
* LEVEL . .
aan

e L. FREQ
e H. FREQ

INPUT
* MON LVL

EQ STD
* NAB
° |EC

TRACK
* IND

CONTROL

PRESET
©123

STORE

CALIBRATION

< DEC USER

LABEL

* TC

e ALL

e INC

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 Alignment Procedures

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 alignment 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:

TRACK

L g SELECTION Select an individuat track or
L globatl (all) track selector.
PARA
3 SAE?_EZI%TOE,? 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

INDIVIDUAL

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

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. FREQ

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-
tion adjustment for the sync (or cue) circuitry to 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 IEC

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.

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

CONTROLS AND iNnicatore [T
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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
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 [l
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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.

EEETSR 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.

EEZEDE 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.

TAPETIE_ TAPE TYOE.
s | ELURIATY . o | FLUKITY, ot/m
€asTo CES
otz | OVERBIAS ... 06 ____ iz |OVERBIAS . 0@ ... K
TAPETYOE. TAPETYPL
i | ELURVATY i | FLUXITY. ¥im
st €05t
e |oveneis o o ovenens o —ww |
TRRETVRE.

v | FLUXTY b
€St R
oveRs o wh Jovemas e iz

P

[OVERBIAS _____ 6B@ ki1 g

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 EF. 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 sitk-
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) (SGC)
REPRO GAP SYNC GAP
COMPENSATION

COMPENSATION  coNTROL

(RCF) (RCB)
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FORWARD FEEDBACK

PLACE
USER LABEL
_ HEEE

Figure 4-10. Secondary Functions of the Alignment Control 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 (REPROC 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
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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 |/[[I{/II{I]
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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 Cc7 C4
BASF LGR50 RCF Co CB C4
RCB C1 C7 C1
AGFA PERS528 RCF CO CB €6
RCB c2 Cc7 C2
BASF LGR30 RCF Co CB C6
RCB C2 cr C2
3M Scotch 176 RCF Co C8 C4
RCB C2 C7 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 Cl
(RGC) 15ips CA
7.5ips CA
Sync Gap Compensation 30ips (1
(8GC) 15ips CC
7.5ips CE

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

4.4 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

\ OUTPUT

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:

I8 REPRO
28 SYNC
B8 (NPUT |

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

4-13

button is pressed, it will illuminate to in-
dicate UNCAL mode. In UNCAL mode, the output
level is set by the vernier control.

VU 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.

CONTROLS AND INDICATORS |[/I{//111111}f
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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




SECTION 5
OPERATION

5.1 PREPARATIONS
5.1.1 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 TIGHTEN
REEL HUB TO SPINDLE

FOR REELS THAT FIT
DIRECTLY ONTO THE SPINDLE

Figure 5-1.

5-1

Mounting Reels Onto Spindies
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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
UOAEEELL
[
H W S [
LK
LOCATE TIME / COUNTER
DOOEEEBLL (=]
\O H [ S F
O erwon  cocat N
o] 2 o]
il ©
SPOT TC GEN  CHASE 4 5 6 REPEAT
olllo]ile] S | sTEP 3
1°] 1) %
1 2 3
STEP 5 - SHIELD LIF IER SPEEU LOCAIE/
b
E E o o |l stofl meL ] +- o |
s //STEP4
IAPE SPEED
STEP 1] © ©
\ LOW MID HIGH

STEP 2

Figure 5-3. Transport Control Panel
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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.

s g N
VU o sszi0
o \

-20 \ {

~ ALN —r—- RECORD MONITOR
SELECTED | BIAS  geapy REPRO SYNC  INPUT
Holiooo
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

Turn the power switch to the ON position

and ensure that there is no error indicated
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).

- @ N
vy

-20

-5 -3-2-10
10 7, !

= ALN
SELECTED

RECORD

MONITOR
BIAS  geaDy REPRO SYNC INPUT
ERASE

RECORD © /

READY ’
~RECORD LEVEL ~ OUTPUT LEVEL ~
UNCAL UNCAL

RECORD ~
LEVEL \@‘
UNCAL MIN wax | MIN MAX
&

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

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

to press the RECORD LEVEL HUJ[JY® button. Peak and buttons will also be
program material should never cause the needle to illuminated.
Ve TC DISPLAY
O TAPE TIME @
NOEEHOL
[ L
LOCATE TIME COUNTER
NENOEa
M S F
o : o
O
O NETWORK  LOCAL shetD
7 8 9
8] &)
SPOT TC GEN 4 5 6 REPEAT
® @
1 2 3
SHIELD LIFTER SPEED LOCATE
© o ||| stol| ReL |} *- o
L perear —
TAPE SPEED r——'_"'_'_”‘vc
©00 © =
LOW MID HIGH 1 L‘, :_‘.
REW FF PLAY STOP RECORD EOIT
<< Lo 4 B { } )
O O
PLAY 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).

e ™

MONITOR
REPRO SYNC INPUT SELECT

@3@7 ONE

~ RECORD LEVEL ~ OUTPUT LEVEL ~

~
UNCAL UNCAL @

MIN MAX l MIN MAX

— ALN —r—— BRECORD -~y
SELECTED | BIAS  peany

ERASE

Figure 5-8. Meter Housing — Monitoring
During Record

5.4 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 LIt 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

STOP mode

Preparations ) See RECORD preparations, Section 5.3.1.

The button will flash to indicate that the SPOT
Press | Bl ERASE mode is armed.
\ 4

Tension on the tape will be released.
On all channels that are in RECORD READY
RECORD
Press mode, the ERASE LED will illuminate to indicate
that the specific channel is erasing.

A 4

Erase tape

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

P Tensions are restored and the RECORD ERASE
ress LEDs extinguished.

;
(oor )
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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 playvback. 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

YES

negative?

:

Press TAPE TIME
KX (reset)

This sets the TAPE TIME to zero.

Press 'n ln' STO

Store in memory
location #28

h 4

Locate the ending
of the tape to be
repeated

-~

Press
Press STOP

Using any of the iansport 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.

STOP mode

5-8




When the repeat time values are known:

STOP mode

Repeat
Enter start time
through the
numerical keys.

I

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

Press | R | |l | | S

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 | R | | B | (IR0

Store the repeat end time into memory
location 29.

Set the zero
point on the tape.

v

Press REPEAT

v

Press B8

\ STOP mode

Locate the zero marker on the tape and zero the
TAPE TIME display by pressing the appropriate
reset ( 5} ) 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.

OPERATION I






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.

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 Iltems

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

RMAMTEMANAL AND PALIRRATION DROACEMNMIRES iy
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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 bmm

}-6041-680-A

J-6041-640-A (5 kg),
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 #211.221 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

Jb

APR-5003 ONLY

J7 J8
/
| —
APR-5003 ONLY
flustration 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
J4 Spring Scale (1 kg) J-6042-670- A
J5 Roller Guide Alignment Tool J-6105-930- A
J6 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

6-2-1
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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*
Clear: Tape Path 16 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 alighment 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 rolier 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

R L L L LA IR T ey

PINCH ROLLER
MOUNTING

Figure 6-1. Removal of Top Front Cosmetic Cover

b2z}
i
£&©
s
o
AN
o
<
o
o
=
=
=
=g
Z
a
a
«
c
2
<y
L
<
<
g
2
113
-
2
<
=
-



n
i
X
2
2
u
2
2
r
kN
F4
2
o
ko
2
.&l
9
Q
z
<
&
¥
2
<
4
]
o
£
<
=

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:

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

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

® 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.

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

e 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)

EOT SENSOR

SHIELD ASSEMBLY

Figure 6-3. Location of Deck Assemblies
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NECK BRACE

METER "
HOUSING

REEL HUB ey, .., o REEL HUB

TAKE-UP REEL
MOTOR

REAR DOCR

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 foam swabs or photographic grade chamois. Refer
guides and heads should be thoroughly cleaned. This to Figure 6-5 for the location of these parts.

REPRO HEAD ¥ ¢

SYNC HEAD

RIGHT FAST GUIDE

LEFT FAST
GUIDE

TIME CODE HEAD

AUDIC CHANNELCARD

ERASE HEAD

Figure 6-5. Stationary Components of Tape Path
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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 s

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-5000 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.

MAINTEMANCE AND CALRRATION PROCENHRES HIHHIHITH
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*S.GUIDE / .

TIMER
ROLLER

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

Q PINCH ROLLER
s PUCK

“T-GUIDE

“SCRAPE FLUTTER
FILTER

Figure 6-7. Tape Path — Moving Parts

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.

STEP1 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.

STEP 5

STEP 6

STEP 7

STEP 8

STEP 9

STEP 10

STEP 11

STEP 12

STEP 13

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.

Observe spring scale and pull in a clock-
wise direction. Take reading at average
point when hub starts to turn.

Verify torque is 80g +/—40g.

Remove brake torque hub from supply
motor and install onto takeup motor.

Attach a 500g spring scale to the brake
torque hub.

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

To adjust brake torque, repeat STEP 5.

Attach a 200g spring scale to the brake
torque hub.




STEP 14. Observe spring scale and pull in 2 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 Zmm hex wrench

and adjust height accordingly (Refer

to Figure 6-8-2.)

6-9

REEL MOTOR

HUB REEL ASS'Y -~ HEIGHT GAUGE BLOCK

+

v | w77

2mm P v o |
HEX i

WRENCH 1 \

REEL MOTOR
MOUNTING PLATE

¢——— 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.

REAIMTEMANNE AND AALIRDATIAN DRDACENTIRES HITTHITTHT
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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
misalignment 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 §

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-
Jjusting 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
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TAPE
e
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Figure 6-10. Repro or Sync Head Heights
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TAPE @

ERASE HEAD

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 8 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

WRA%@

azmutH () @

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
14 A 114 A 1/4 A 001
114 B 114B 1/4B 010
NA 114 C | 112 A 011
N A 114D 128 100
N A 12 A N A 101
N A 128 NA 110
I
SPEED 177 —
375 — 15 10 1234567811 =CLOSED
: — OQPEN —o
TRACK
MONO {001
2 TK 010
3 TK 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.

STEP 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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Figure 6-15.

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).

DID2RY gy

S

RvV1

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-

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 1

O e c2 O

D3

M o

6»“ 8
E B BO; "JI‘V_ i NJ 40
@QB 1“7 " "RW (RTSAC) o

RV2 (RTSBY

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-
Justment. 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

STEP 2

STEP 3

STEP 4

STEP 5

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

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.

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.

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.

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

CHI253

R22

»

T-9412-300~1 MADE IN USA

Figure 6-18. RMD Adjustments
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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.

STEP 1 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 RV1 (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 6.4.3, Removal of Top Rear Cosmetic
Cover.)

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

PINCH ROLLER

PUCK

CAPSTAN SHAFT

Figure 6-20. Pinch Roller 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.
Generally, 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

MORE
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 FP2 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. TP1is gnd., NOT TP2. a minimum reading of +5VDC is obtained.
e
@z HES HEADSTACK

SCREW

DAMPENING ¥
ARM

Clo g

SCREW
HES BOARD

&

PLATE /

TIMER TAPE
ROLLER

Figure 6-22. Flutter Dampening Arm Adjustment
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Figure 6-23. Spring Stop
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STEP 8

STEP 6

STEP 7
STEP 8

STEP 9

STEP 10
STEP 11

STEP 12

STEP 13

STEP 14

Move the flutter dampening arm to the left
until it is in contact with its left stop.

Check that a minimum reading of —-5VDC
is obtained.

Position the HES Board so that the absolute
value of voltages obtained at each limit
STOP are equal within +0.5VDC.

Probe TPB on the board with the voltmeter.

Move the flutter dampening arm through
its entire range. Adjust RV1 on the HES
board so that the voltmeter reading changes
10.25 volts +0.25VDC.

Move the flutter dampening arm so that it
is in contact with its right side stop. Adjust
RV2 on the HES board so that the voltmeter
reads 0 VDC +0.25V. Check that voltmeter
reading at left limit stop is + 10.25V,
+0.25V. Repeat STEPs 8 and 9 if required
to meet specifications.

Thread a work tape onto the reels.

Loosen the screws labelled (8 and
in Figure 6-22.

Press - Adjust the spring assembly
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
assembly and either of the stops. Tighten
screws (&) .

Adjust screw (B) to make sure that the
bottom of the flutter dampening arm
assembly has clearance from the spring
(see Figure 6-23).

Press .

or for some reason, the original adjustment of these
parts is disturbed. Check the tape path over each of
the roller guides referring to Figure 6-24. If the tape
is riding smoothly through each of the guides without
wrinkling, pinching or noise in FAST FORWARD or RE-
WIND mode, then adjustment is not necessary.

These adjustments are made using the roller guide
height adjustment tool.

STEP 1 Remove front top cosmetic cover. (See Sec-
tion 6.4.2.)
STEP 2 Turn the power ON and thread a work tape
onto the reels (refer to Section 5 if un-
familiar with mounting of reels or threading
of tape).
STEP 3 Place the machine in FAST FORWARD
mode until almost all the tape is on the
take-up reel.
STEP 4 Press [E@78 and touch the MVC knob to
enter the SPOOL WIND mode.
STEP 5 Observe the tape path over the timer roller,
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-
tion (refer to Figure 6-24 Tape Path).
STEP 6 If the tape is riding smoothly over the timer
roller, skip STEPs 6 through 12.

STEP 7 Press and unscrew the guide cap.

STEP 8 Attach the roller guide alignment tool
(T$-2991-007-02) to the top of the
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.

6.5.13 Roller Guide Adjustments

The roller guides will rarely needs to be adjusted
unless there is repair to any of the mechanical parts

SIDE VIEW

TAPE e o
IN c&ggg “ > "4/
£ )

OF GUIDE

CORRECT ROLLER HEIGHT

NO SCRAPING, PINCHING,
OR CURLING OF TAPE EDGE

SIDE VIEW

STEP 8

|

TOO HIGH

Press and then touch the MVC knob
(SPOOL WIND).

SIDE VIEW
TAPE SCRAPING
TAPE AND CURLING AT
TOP EDGE
ﬁ[[:jmpe SCRAPING "‘\mpe
AND CURLING AT
BOTTOM EDGE |
TOO LOW

INCORRECT ROLLER HEIGHT

Figure 6-24. Tape Path Over the Roller Guides
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STEP 10 Observe the tape path over the roller 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 (SPOOCL WIND).

l l | I\ 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
QZ E.O.T. SENSOR
SYNC HEAD % ) SEE VIEW A
WRAP
© \
SN

ERASE HEAD AZ,MUTH@@ P

<

o

2

SHIELD SOLENOID

,
— O Sy N
mob ] @ [ leer

@> @ @ @] |

Figure 6-268. EOT Sensor Positioning

6-22




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 lmm. If it is
go on to STEP 5.

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

Slide the EOT sensor asserubly until the gap
between the sensor and the tape is lmm.
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 mode 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 EOT 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.

STEP 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
board. Connect the ground probe to pin 4
of IC6 and the positive probe lead to pin 1
of IC6.

STEP 5

STEP 6

8-24

STEP 7

STEP 8
STEP 9

STEP 10
STEP 11
STEP 12

STEP 13

STEP 14
STEP 158

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 RV1 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 Ege@ 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 9 Adjust RV2 on the TIB for a reading of
14.4kHz on IC24 pin 7.

STEP 10 Press the § Sife2 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 IC24 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 onto 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 §ij§ , KR B3
on the Transport Control Panel. Press
so that the button illuminates and

press FEeE |

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 6-28. 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
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AN Ne)

©

o

= [0
b Q@
1l |2

FREQUENCY COUNTER
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O OIITT13

o
m O loblBlEtlesra
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CALIBRATION

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.

Select on the APR-5000
transport.

STEP 2

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.

STEP 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
conventional 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 @ 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 E[BE 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 §[fBE 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 6.6.5 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 only 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 plaved 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 @[{l until the

Status Display reads ‘17,
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STEP 4 SelectflEEEe}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 0 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 JJI{iJ} until the
Status Display reads “2”. Repeat STEPs 4

through 8.

6.6.5 Sync Level 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|f[FET

on the Alignment Control Panel (ALN).

STEP 2 Locate the 1kHz tone on the reproduce

reference tape.

STEP 3 Select track 1 by pressing f{Ff 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 [[{pf 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 alignment 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 fEGE# in Sync section of the ALN.

STEP 5 Press or in the Calibration
section for O 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 [{E until the
Status Display reads “2". Repeat STEPs 4
through 8.

STEP 10 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 valid 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 J[{Bf 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 J[fif 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 BYRETITNE 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 250nWh/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 0 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 audio
oscillator so that the panel meter reads ~10dB. Now
press the OUTPUT ENei@ button (it will illuminate)
and set the vernier control until the panel meter reads
0 VU. Make all the alignments to 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
fror 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

O o
N

BIAS LEVEL

BIAS SIGNAL /

SIGNAL SENT TO SYNC HEAD
TO BE RECORDED ON TAPE

Figure 6-31. Record Level/Bias Level
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STEP 2 Press [[fff until the Status Display reads

5&177

STEP 3 Select [EEIEHE 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.

STEP 6 Press the and buttons.
The machine will enter RECORD mode. The
BIAS and ERASE LEDs will be illuminated
for Channels 1 and 2.

STEP 7 Select the BIAS adjustment.

STEP 8§ Press or until peak Bias is
achieved. Signal will be at the maximum
level at peak bias.

STEP 9 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 [ until the Status Display reads
“27

STEP 11 Repeat STEPs 7-9.

STEP 12 Press §{EH until the Status Display reads
“177'

STEP 13 Adjust the function generator or audio
oscillator to 1kHz.

STEP 14 Select RECORD [UaV[F8 and [[{[s§ or
for 0 VU on the panel meter.

STEP 15 Select in the INPUT section of the

ALN and or for 0 VU on the
panel meter.

STEP 16 Switch between RECORD JEI=8 and IN-
PUT until both are 0 VU.

STEP 17 Press [f[fpff 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 fB until the Status Display reads

££177.

STEP 3 Select RECORD (in the RECORD
section of the ALN).

STEP 4 Press or until 0 VU reading is
achieved on the panel meter.

STEP 5 Press fff 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
oscillator to 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 a +0.5 VU read-
ing on the panel meter.
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STEP 5 Press f[fEf until the Status Display reads
$£279'

STEP 6 Repeat STEPs 3 and 4.

6.74 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 iR 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[Jifj until the Status Display reads
L£279.
STEP 9 Repeat STEPs 5 and 6.
STEP 10 Store in the desired Preset memory loca-
tion number (same as in Section 6.6.5
STEP 10).
STEP 11 Press EfIBEEESE 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 necessary to re-align the audio electronics,
PERFORM THIS TEST!

STEP 1 Adjust the function generator or audio
oscillator to 1kHz.
STEP 2 Press and seilect 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 26kHz and ensure proper
frequency response.
STEP 9 If the signal level does not fall by more than
2dB (1.5dB Low Speed) or increase by more
than +0.756dB above 0 VU throughout the
range of frequencies between 500Hz and
26kHz, 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 JSUM PRESET 3 B




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 resuits, 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 CO CB C4
RCB C1 Cc7 C4
3M Scotch 250 RCF co CB C4
RCB Cc2 C7 C4
Afga 469 RCF Co CB C4
RCB C1 Cc7 C4
Ampex 456 RCF Co CB C4
RCB C1 Cc7 C4
BASF LGR50 RCF Cco CB C4
RCB C1 C7 Cl
AFGA PER528 RCF CO CB C6
RCB Cc2 C7 C2
BASF LGR30 RCF CO CB C6
RCB C2 Cc7 Cc2
3M Scotch 176 RCF Co C8 C4
RCB Cc2 Cc7 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 30ips Cl
(RGC) 15ips CA
7.5ips CA
Sync Gap Compensation 30ips Cl1
(SGC) 15ips 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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