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MULTI TRACK RECORDER 16 AND 24 TRACKS - TR532-16 AND TR532- 24

2.1 SPECI FI CATI ON

Tape speed: 15 and 30 ips. Varispeed 7% to 60 ips.
(Optional: 7% and 15 ips. Varispeed 3 3/4
to 30 ips.)

Reel type: Up to 10.5" NAB hub

Long term speed

stability: Better than 0. 1%

Ww and flutter: Peak wei ghted: Max 0.04%

Peak unwei ght ed: Max 0. 09%

Measured with EMI 420 according to DI N 45.507

Rewi nd ti me: Adj ust abl e. Standard 180 sec for 730 mtape
(2400 ft)

Start tine: 15 i ps approx 0.6 sec
30 ips approx 1.2 sec

Ti mer accuracy: +- 0.1 %

Si gnal inputs: Bal anced and fl oati ng

I nput i npedance 10 kGChns
-6 dBmto +24 dBminput |evel (adjustable)
to produce 510 nW/ mtape flux

Si gnal out puts: Bal anced and fl oating
Qut put i npedance 40 ohnms nax
510 nWo/ m tape flux causes output |evel
0 to +8 dBm (adj ust abl e)
Max uncl i pped out put |evel +24 dBminto 200 ohns

Sync out put: Level: +O, -3 dB. Non-floating. Mn |oad 10 kChmns
Equal i zati on: 15 ips NAB or CCIR, 30 ips 17.5 p sec (AES)
Bi as frequency: 100 kHz
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Signal to noise 15 i ps: Peak weighted RMS unwei ghted

ratio: 16 track, rec-repro 58 dB 62 dB
16 track, rec-sync 58 dB 60 dB
24 track, rec-repro 56 dB 61 dB
24 track, rec-sync 56 dB 58 dB
30 ips:
16 track, rec-repro 58 dB 62 dB
16 track, rec-sync 58 dB 60 dB
24 track, rec-repro 56 dB 61 dB
24 track, rec-sync 56 dB 58 dB

All values refer to 510 nWb/ mtape flux. Peak
wei ght ed val ues nmeasured with wei ghting curve
according to DIN 45.505. RMS unwei ghted val ues
measured with bandpass filter 30 Hz - 15 KHz.

Frequency response: 15 ips 30 ips
Rec-repro 60 - 16000 Hz +1 dB 60 - 18000 Hz +1 dB
30 — 20000 Hz +1/-3 dB 50 — 20000 Hz +1/-3 dB
Rec-sync 30 — 18000 Hz +1/-3 dB 50 - 18000 Hz +1/-3 dB

Crosst al k: 16 track - less than 50 dB/ 1 kHz
24 track - less than 46 dB/|l kHz

Erase efficiency: 75 dB mininumat 1 kHz

Power requirenments: Standard 210-240 V 10 % 50 Hz/ 600 VA max
Optional 110 V - 120 V - 240 V/50-60 Hz

Wor ki ng condi ti ons: Anbient tenperature range: +10 - +40°C
Hunmi dity range: 30 — 90 %

Di mensi ons: 73 cmw de x 56 cmdeep x 91 cm hi gh
Inc. Vu-neter console: 16 track - 127 cm hi gh
24 track - 137 cm high

Lyrec Manufacturing A/S reserves the right to introduce nodifications
and inprovenments fromtime to tine without prior notice. Snal
di fferences in conmponent values or circuitry may be found between

di agrans and actual electronics. |f these changes are of major
i nportance for performance, revised diagrans will be forwarded when
printed.

Only figures with tolerances or linmt can be considered guaranteed
data. Figures without tolerances are informative data, w thout
guarantee. (lIEC 278, section 5.4 note.)

No part of this manual rmay be reproduced without witten consent.
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2.2 DI MENSI ONS
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.3 LI ST OF ACCESSORI ES

Tool case, plastic

Set of Allen keys 1.5, 2, 2.5, 3 nmm
Allen key 3 mm x 90 nm

Allen key 2 mm x 90 nm

-

Screwdriver 80 mmx 2 nmm Bel zer

G lcan, mni Belzer, with Esso NUTO HP 32
Bottle of cleaning fluid

Bag of Qtips

Double air filter

Tel ephone [anp 36 V, 50 mA

COINRRRR

Mnilanmp 28 V, 40 mA

Fuse 2 A sl ow

Fuse 4 A sl ow

Mai ns cable, 3 m

Test cable 1.5 mcoax with jack and banana pl ug
Manual

PR NN AR

1 Dust cover
1 Renpte control unit extension card

For each 8-track unit;

4 12 pol e connector Sienmens C42334- A41- A3

4 Connector housing Sienmens C42334- A228- A842
2 9 pol e connector Cannon DE-9P

2 Connector housing Cannon DE51218-1
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2.3

969002
969011
969016
969017

969020
969036
501009
961701
922134

961711
961920
961941
961910
999999
501027
969044
969046

501028
953701
953702

999999
999999
999999
869583

LI ST OF ACCESSORI ES
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4
4
24
1

Tool case, plastic

Set of Allen keys 1.5, 2, 2.5, 3 mm
Allen key 3 mm x 90 nm

Allen key 2 mm x 90 nm

Screwdriver 80 mmx 2 nmm Bel zer
G lcan with Esso NUTO HP 32
Double air filter

Tel ephone [anp 36V, 50mM

Lanp EAO 11.903.0 for ATC

M nilanmp 28V, 40mMA

Fuse 2A sl ow

Fuse 4A sl ow

Fuse 1A sl ow

Mai ns cable 3 m

Test cable 1.5 coax with jack and banana pl ug
Manual

Manual for ATC

Ext ender print for AW7
25 pol e connector Cannon DB25P - mal e
Connect or housi ng Cannon DB115339-2

Allen screw M3 x 8 ULS
Allen screw M4 x 10 ULS
Screw M3 x 10

Br ake band

For each 8 track unit;

954409
954408
953743
953746

1984-06-12

4
4
1
1

12 pol e connector Sienens C42334- A41- A3
Connect or housing Si enens C42334- A228- A842
9 pol e connector Cannon DE-9P

Connect or housi ng Cannon DE51218-1
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GENERAL DESCRI PTI ON
3.1 SERVI CE MANUAL

This manual covers the description, installation, operation and
service instructions for the Lyrec TR532-series of 2" and 1"

prof essi onal tape recorders. The avail able configurations are the
foll ow ng

- TR532-8. 1" 8 track recorder
- TR532-16, 2" 16 track recorder
- TR532-24, 2" 24 track-recorder

It is possible to change these configurations in the field by nmeans of
i nt erchangeabl e head bl ocks and rollers.

3.2 TAPE DECK

The TAPE DECK has a very conpact and clean |ayout. The head screen is
easily renovabl e wi thout any tools. Tape path is sinple and tape is
easy to thread.

The noni nal tape speeds are controlled by a DC- notor which nmay be set
internally to two fixed nominal speeds or varied over a w de range.

It may also be controlled froman external source enabling two or nore
machi nes to be syncroni zed together via external equipnent (i.e.

MagLi nk, Mnimag or simlar).

Tape tension on either side of the capstan is maintained within
working limts by servo controlling the wind notors by way of their
respective tape tension sensing arm assenblies.

The tape transport function controls are situated along the front of
the TAPE DECK towards the left. Normal functions include START, STOP
and RECORD buttons, all illumnated, as also the WND button which
activates the WND SPEED CONTROL placed in the nmiddle of this group.
This control allows for infinitely variable speed increnents in the
wi nd node in either direction.

Near the pinch roller is the EDIT CONTROL. This prevents the pinch
roller to press the tape against the capstan but allows all other

functions. In this way spot erase of single channels may be effected
by hand.

At the extrene right of the front edge of the tape deck is the

illum nated MAINS on/off button, which also carries a safety feature.
It will not disconnect the machine until the STOP MODE has been
reached. In this way tape spills and accidental recording

i nterruptions are avoi ded.
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Close to the MAINS button are the two speed sel ection buttons, 15 and
30 i ps. When power has been switched off the tape recorder will always
come back to the previously sel ected speed.

The power supplies for the machine are housed bel ow t he tape deck,
together with the servo el ectronics.

3.3 RECORD/ PLAYBACK AMPLI FI ERS AM 77

The RECORD/ PLAYBACK AMPLI FI ERS are housed in 8-track units bel ow t he
mechani cal section of the machine. One conpl ete RECORD/ PLAYBACK

AMPLI FIER AM 77 is contained on a single printed board. All necessary
adjustnents are made fromthe front and each anplifier is an easily
repl aceabl e plug-in unit.

Equal i zation amplifiers, level control and bias |evel control are
contai ned on plug-in boards on the AM 77. This allows easy changi ng
from standard version to any other version by plugging in the correct
equal i zati on boards.

Furthernore there is a possibility of letting the tape speed
pushbuttons control the anplifiers only. In this way a 15 ips CCIR -
15 ips NAB recorder is obtained.

For purposes where it is necessary to change bias level on a few
tracks on a prerecorded tape, a switch is installed on each amplifier.
An arbitrary bias value nay then be set wi thout disturbing the two
normal bias settings.

3.4 VU- METER PANEL

The VU-METER PANEL is mounted at the rear top of the TAPE DECK. It may
be nobunted at any renote location if the user so desires. Each VU
METER nmay be calibrated over a wide range of levels to suit individua
studi o requirenents.

3.5 CONSOLE

The TAPE DECK, RECORD/ PLAYBACK AMPLI FI ERS and VU- METER PANEL are
nounted in a solid framework on | arge casters which aid noving the
machi ne around. The three sections are electrically interconnected
with cabl e harnesses which are | ong enough to all ow good service but
whi ch are placed at the rear of the machine where they are out of the
way in normal use.
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Al'l heat producing elenents are |located at the rear of the machine so
that the sides may be placed in direct contact with other equipnent,
t hereby taking up a mni num of control room space.

Low noi se fans further enhance the tenperature safety margin.
3.6 REMOTE CONTROL UNI'T

A normal feature of the nmachine is a very conplete REMOTE CONTROL
UNIT, facilities include the possibility of sw tching the out put
signal of each channel between the LINE input, the SYNC output and the
PLAYBACK output. It is possible to drop in or out of record on any

i ndi vi dual channel. A SOLO button is also provided for each channel.
The switching logic for these functions is so designed as to sinplify
the operators requirenents in so far as routing systens and wor ki ng
requi rements are concerned. This allows the use of sinpler desks or
less tiring work routines.

Further features of the REMOTE CONTROL UNI T i ncl ude VARI SPEED
continuously covering the range 7.5 to 60 ips. Actual tape speed can
be nonitored by the TAPE TI MER DI SPLAY enabl i ng any VARI SPEED setting
to be repeated accurately. A SEARCH FUNCTION i s provi ded whereby the
machi ne can rewind to any pre-selected position of the tape, with no
over shoot .

The normal tape transport functions START, STOP, RECORD and FAST W ND
nodes are al so present in the REMOTE CONTROL UNIT. There is a socket
on the rear of the box enabling a REMOTE Tl MER DI SPLAY to be installed
up to 10 nmeters away fromthe box, in any convenient control room

| ocati on.
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4. I NSTALLATI ON
4.1 UNPACKI NG

The machi ne has been packed in a container specially designed for air
freight. Inspect it visually and if any danage is observed notify your
carrying agent inmediately. If all is normal unpack the machine
carefully and retain the packing material for possible future use.

Renmove the front and side covers of TAPE DECK and inspect the SERVO
CONTRCL print boards; they should be firmly seated in their positions,
and all connectors should be |ikew se.

I nspect the TAPE DECK and check that none of the netal parts that cone
in contact with the tape are damaged i n any way.

Check the HEAD BLOCK and particularly the front of the head stacks.

Rubber rollers should be smoboth and all netal rollers should nove
freely; tension arnms should feel slightly hard because of the dampi ng
cylinders but nmovenent should be snmooth, with no indication of
friction or roughness.

Check the seating of the individual RECORD/ PLAYBACK AMPLI FI ERS
nodul es.

Refer to the CONNECTOR TABLE bel ow and check that all factory wired
pl ugs and connectors are properly in place.

Proceed i kewise with the REMOTE CONTROL UNI T and t he VU- METER PANEL.

Pl ace the VU-METER PANEL in position and secure it with the four
screws provided.

4.2 | NTERCONNECT! ON

After checking the above refer to the CONNECTOR TABLE again and the
CONNECTOR DI AGRAMS and wire up the nmins connectors. BE SURE YOUR
LOCAL MAI NS VOLTAGE |'S COVPATI BLE W TH THE MACHI NE. BE SURE THAT YQU
COVPLY W TH YOUR LOCAL REGULATI ONS AND PAY PARTI CULAR ATTENTI ON TO THE
EARTHI NG CONNECTI ONS.  Then wire up all the LINE IN and LI NE OQUT
connectors the RECORD | NDI CATI ON connectors, where applicable, and the
SYNC OUTPUT connectors.

Connect the REMOTE CONTROL UNIT unbilical to the connector on the rear
of the tape deck.

CAUTION: THI'S CONNECTI ON SHOULD NOT BE MADE OR BROKEN W TH EI THER
MACHI NE OR THE REMOTE CONTROL UNI T OR BOTH SW TCHED ON
DAMAGE TO THE DI G TAL Cl RCU TRY W LL ENSUE.

This conpletes the installation procedure.
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CONNECTOR TABLE
NO |Desi gnati on Connect or Mati ng connector [Mating
type fromto connect or
wired by
1/LINE IN 1-4 A From ext er nal User m
(5-8)(9-12) (13- si gnal source .
16) (17-20)(21- 24
24) 3
2|LINE QUT 1-4 A To external USER =3
(5-8)(9-12) (13- equi prrent o
16) (17-20)(21- @
24)
3 |Record B To noi se USER
I ndi cati on reduction
equi prrent
4 | SYNC OUT B To external USER
equi prrent
5| PO/AER C Power supply in |FACTORY
t ape deck
6 | VU- METERS D To VU neter FACTORY
panel
7 | REMOTE CONTROL D To renote FACTORY
A control unit
8 | REMOTE CONTROL C To renote FACTORY
B control unit
9 | ERASE HEAD E To erase head FACTORY
10 | RECORD HEAD E To record head FACTORY
11| PLAYBACK HEAD E To pl ayback head |FACTORY
12220 V 50 Hz G From nai ns FACTORY -
suppl y 8
13| Ext. notor H From ext er nal USER @
control speed contr ol &
equi pnent Q
14 |Renot e control | From renote FACTORY
Tape deck control unit
151220 V 50 Hz G From mai ns FACTORY oD
suppl y S %
16 | Sl ave di spl ay J To sl ave display |USER/ FACTORY Zc
[elN¢]
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CONNECTOR TYPES

Type |Chassis Connector Mat i ng Connect or
A Si enmens C42334- A41-A4 with |Siemens C42334- A41- A3
tray C42334- A228- C92 with shell C42334-A228- A842
B Cannon DE-9S Cannon DE- 9P
with Shell Cannon DE51218-1
C Cannon DB- 25P Cannon DB25S with shell
DB115339- 2
D Cannon DB25S Cannon DB25P with shell
DBl 15339- 2
E Si enmens A42334- Ad4- A4 Si enmens A42334- Ad4- A3
with tray A42334- A228-C95 |with shell A42334- A228- A845
F Si enmens A42334- Ad4- A3 Si enmens A42334- Ad4- A4
with tray A42334- A228-C95 |with shell A42334- A228- A845
G Oto Heil 6061-1 Oto Heil 4010
H Amphenol - Tuchel T3262 Amphenol - Tuchel T3261/1
I Amphenol - Tuchel 2071-030 Amphenol - Tuchel 2070-030
with tray 1136-002 with shell 1124-001
J Amphenol - Tuchel 2009-012 Amphenol - Tuchel 2008-012
with tray 1148-002 with shell 1122-001

1977-05-01
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Rear view, connector nunbers shown w thout cabl es
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CONNECTOR DRAW NGS

No. I LINEIN 1-4

(5-8, 9-12, 13-16, 17-20,
21-24)

(all grounds internally
connect ed)

No. 2 LINE QUT 1-4

(5-8, 9-12, 13-16, 17-20,
21-24)

(pins 2a, 2b, 5a, 5b not
connect ed)

No. 3 RECORD | NDI CATION 1-8
(9-16) (17-24)

When a channel is in RECORD
output will be +24 V, other

wi se a high inpedance to ground.

Ext. load m n 3 Kohns.

No. 4 SYNC QUT 1-8
(9-16, 17-24)
Ext. load mn 10 kOhns

No. 13 Ext. Motor Control
Note: Do not use this circuit

si mul taneously with Vari speed
from Renote Control Unit.

No. 12, 15

CH2A CHA1
GHD HI LD B H LD

i
Ghis it
3

HI LD GND HI LO GO

CH & CH2
CH3J CH1
Hi LD HI LD
|1 ||
b a «! @ L
:1 5§ L& f‘ﬁ F 1
vl o 7
Il 1
Hl LD HI Lo
CH& CH2

CHE
CHL
CHZ

[ CH &
CH3
CHZ
CH1

[ GROUND 120V AC

Al l connectors are cabl epart seen from sol dersi de.
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4.5 TRANSPORTATI ON

The Lyrec TR532 can be transported in a car or van. During transport
it can either stand up or be laid down on it's front. For this purpose
the factory has devel oped a special transport frame that fits the
front of the recorder (see section 6.7).

Move the recorder close to the back of the vehicle and pl ace the
transport frame on the front of the machine. Tilt the recorder into
pl ace and slide it in. This operation can easily be nmade by two
peopl e.

1977-05-01 TR532 4.5



5. OPERATI ON
5.1 SW TCHI NG ON

Connect both line cords to the appropriate voltage and press the MAINS
button on the tape deck. Select the desired tape speed. The MAINS, the
STOP and one of the speed buttons on the TAPE DECK and the STOP button
on the REMOTE CONTROL UNIT should Iight up. The ventilation fans
should start running and the VU neters should light up (if of
illumnated type).

Switch on the REMOTE CONTROL UNIT; the power switch is on the rear
panel . Al channels should illumnate their SAFE and SYNC LED S. The
TAPE TI MER shoul d i ndicate 00.00 and the speed should be set at

nom nal speed, whichever has been sel ected.

TAPE DECK
5.2 LOADI NG

Place an enpty reel and a full reel on the appropriate hubs. The
knurl ed knob on the top of the hub should be turned cl ockwi se to | ock
the reels in place. Refer to drawing No. 5.02 and thread the tape

t hrough the tape path. Check the height of the tape, and if necessary
adjust it. See section 7.1 for this adjustnent.

5.3 PLAY MODE

Press START button on the TAPE DECK or on the REMOTE CONTROL UNI T.
Bot h buttons should illum nate; the PI NCH ROLLER and GUI DE RCLLER

should pull in, placing the tape in contact with the heads and the
capstan, which will cause the tape to nove forward at its nom na
speed.

On the REMOTE CONTROL UNIT the tiner will begin to show seconds and
then mnutes of elapsed tine. Select REPRO on the REMOTE CONTROL UNI T
on those channels fromwhich the tape playback signal is to be
noni t or ed.

5.4 RECORD MODE

Sel ect the channels to be recorded on the REMOTE CONTROL UNI T by
pressing the READY buttons on the appropriate channels; the red LED s
will imediately begin flashing to indicate that these channels are
ready to record. On the sane channels the green SAFE LED will go off.
Press RECORD and START buttons sinultaneously either on the TAPE DECK
or on the REMOTE CONTROL UNIT; the same nmechanical functions as in the
play node will occur. On the REMOTE CONTRCL UNIT the red flashing

LED s will illum nate steadily indicating RECORD MODE on those
channel s.
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Drawi ng No. 5.02, Tape path
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5.5 FAST W ND MODE
A. From the TAPE DECK

Press the WND button and sel ect the direction and speed of w nd by
setting the WND SPEED CONTROL.

B. From REMOTE CONTROL UNIT

Press the appropriate button to select wind direction and alternate
with the other to control speed.

5.6 EDI T MODE

Turn the EDIT CONTROL in anti-clockw se direction, thereby causing the
tape to conme into contact with the PLAYBACK head but not with the
capstan. The SERVO TENSI ON ARMS are | ocked and the tape path is now
rigid. For convenience the head shields my be renpved by sinply
pul I i ng up, when commenci ng the operation.

Any of the previous nodes nmay be used simultaneously with the EDIT
MODE al | owi ng editing in the PLAY MODE, searching in the WND MODE or
hand controll ed spot-erasing in the RECORD MODE. It is al so possible
to enter the EDIT MODE from any of the previous nodes.

5.7 STOP MODE

Pressing the STOP button imediately interrupts the PLAY or RECORD
nodes. In both cases the tape notion is inmediately halted and the
tape is lifted fromthe heads. Coming fromthe RECORD MODE the

el ectronics are also switched to a stand-by condition, see bel ow
When coning fromthe FAST W ND node dynami ¢ brakes are first applied
to slow the reels and when the tape notion sensor indicates that the
tape is halted then mechani cal brakes are applied, sinply to hold the
reels in place.

5.8 TAPE DECK LOG C

The TAPE DECK SERVOSYSTEM and LOG C is so designed as to avoid
throwi ng tape | oops or causing spills, jerks or other situations
dangerous to the tape. It is possible to go from any mechani cal node

to any other with no problenms. For description of the circuits, see
section 8.

REMOTE CONTROL UNI'T

Channel function selectors.

5.9 READY

As previously indicated these buttons select a given channel and pl ace

it in READY MODE so that when the START and RECORD buttons are pressed
the channel goes into RECORD MODE. In the READY MODE

1977-05-01 TR532 5.9



the red LED fl ashes continuously; when the nachine is placed in the
RECORD MCDE t he fl ashing stops and the LED glows steadily. If a READY
button is pressed when the machine is already in the RECORD MODE this
channel will not drop into RECORD MODE al t hough the LED will start
flashing. It will stay in the READY MODE until the START and RECORD
buttons are again pressed sinmultaneously. Doing this has no effect on
the tape notion; it sinply drops the new READY channels into the
RECORD MODE. (As a special option it is possible to add a switch to
the REMOTE CONTROL UNIT which will allow the READY button to drop a
channel directly into RECORD MODE when either RECORD button has been
sel ected and the machine is already in notion.)

5.10 DROP | N QUT CAPABI LI TY

If it is necessary to pre-select a certain track or group of tracks,
to drop in and out of them continuously, the follow ng procedure is
used:

Sel ect the tracks by neans of the READY buttons. Then press the START
button; to drop in press both START and RECORD buttons. To drop out
keep START pressed and nonmentarily press the STOP button; the tracks

will stop recording but tape notion will not be interrupted and the
READY pre-selection will be maintained.

5. 11 SAFE

When pressed the individual channel SAFE buttons illum nate a steady

green LED. In this condition a channel cannot go into the RECORD MODE
even though the RECORD MODE may be sel ected by pressing the START and
RECORD buttons. As a further feature there is a master SAFE button
which throws all the channels of the machine i nto SAFE MODE. The SAFE
MODE nmay be used also as a "drop-out"” fromthe RECORD MODE and nay be
activated during RECORD MODE wi thout interrupting the tape notion.

To review these functions:

A channel will only go to RECORD at the nonment where RECORD and START
are pressed simultaneously, and only if it before that nonent was in
READY.

To get channels out of RECORD several ways exist:

1. STOP. The tape will stop. Channels in RECORD will go to READY.
Channels in READY will stay in READY.

2. Master SAFE. The tape will continue. Channels in RECORD and READY
will go to SAFE.

3. Individual SAFE. The tape will continue. That particul ar channel
will go to SAFE. No other channels will change state.

4. START and nonentarily STOP. The tape will continue. Al channels in
RECORD wi | | go to READY. No other channels will change state.
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5.12 L1 NE/ SYNC/ REPRO

The LINE QUT signal from each PLAYBACK AMPLI FI ER may be sel ected by
one of the three follow ng controls: LINE, SYNC and REPRO. This does
not affect the recording on this track.

Pressing the LINE button selects the LINE I NPUT signal of that channel
and routes it to the output.

Pressing the SYNC button selects the signal fromthe record head of
t hat channel, used as a pl ayback head.

Pressing the REPRO button for that channel selects the signal fromthe
nor mal pl ayback head.

There are al so three nmaster buttons for LINE, SYNC and REPRO whi ch
will throw all the channels to that particular function.

The only exception to these sel ections occurs when a given channel is
selected to SYNC and it is also placed in the RECORD MODE. In this
situation the channel is automatically switched to LINE, returning to
SYNC when the RECORD MODE i s cancell ed.

5.13 SCLO DEFEAT

When the SOLO button of a channel is pressed it causes all the other

channels to switch to LINE. (This can be changed on special order so

that the other channels nute instead of switching to LINE.) Any anount
of channels may be sol oed sinultaneously. In order to return themto

their nornmal situation the DEFEAT button is pressed.

5.14 TAPE TI MER

The TAPE TI MER receives information fromthe tape notion sensor on the
tape deck, and shows el apsed tine in mnutes and seconds relative to
15 ips. By neans of the RESET button on the left, it may be reset to
00.00 at any point desired by the operator. In order to avoid

acci dental resets this button has a protective cover.

5.15 SEARCH FUNCTI ON

The SEARCH FUNCTI ON conprises two controls, an illum nated SEARCH
button and a PRESET DI AL. When the SEARCH button is pressed the TAPE
DECK goes into the WND MODE and automatically wi nds the tape in such
a way as to nmake the tiner display equal to the display on the PRESET
DIAL. A built-in feature of this function ensures that the tape wll
not overshoot since the wind speed is progressively | owered as soon as
the difference between the two di splays drops bel ow a preset anmpunt.
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5.16 NOM NAL/ VARI SPEED

When the NOM NAL button is pressed the LED Iights up and the nmachi ne
will transport the tape at fixed nomi nal speed of 15 or 30 ips,

whi chever has been sel ected. When the VARI SPEED button is pressed the
LED fl ashes continuously to warn of a non-normal condition; the speed
of the tape now depends on the setting of the two potentioneters bel ow
t he VARI SPEED button. As indicated they all ow COURSE and FI NE

adj ustnents of the tape speed fromslightly below 7 1/2 ips to
slightly above 60 ips. A further feature of both buttons, in
conmbination with the TAPE Tl MER di splay allows for checking the actua
tape speed. This is operated as follows: Select either the NOV NAL
speed or VARI SPEED. Do not release the selector button but hold it
down. In this position the TAPE TI MER display will change over to 4
digits which express the actual tape speed according to the follow ng
formul a:

1000
speed ips = 15 x OOO0DOOOOOCOOOOOCOO0
2.000 - DI SPLAY

Table 1 and 2 shows the full range of the displays with their
equi val ents in speed deviation in ips, in percentage or in musica
values. This speed checking function nmay be used to reset any
VARI SPEED setting at any tine within close tol erances.

An inportant feature of this function is that it does not disturb the
TAPE TI MER counting. When the button is released the tiner will go
back to its normal timng function w thout having |ost count in the

i nterval

Note: No reading will result if the tape is not in notion,
since the information is taken fromthe TAPE MOTI ON SENSOR
therefore reflecting the actual tape notion, not the capstan
not or speed.
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TABLE 1; noni na

Di spl ay

0000
0100
0200
0300
0400
0500
0550
0600
0650
0700
0750
0800
0850
0865
0900
0902
0920
0937
0940
0953
0960
0969
0980
0985
1000
1015
1020
1029
1040
1043
1056
1060
1080
1082
1100
1106
1150
1200
1250
1300
1350
1400
1450
1500

1977-05-01

speed 15 ips.

Speed (i ps)

7.50
7.89
8.33
8.82
9.38
10. 00
10. 34
10. 71
11.11
11. 54
12. 00
12. 50
13. 04
13. 22
13. 64
13. 66
13. 89
14. 11
14. 15
14. 33
14. 42
14.55
14. 71
14.78
15. 00
15. 23
15.31
15. 45
15. 63
15. 67
15. 89
15. 96
16. 30
16. 34
16. 67
16. 78
17. 65
18. 75
20. 00
21. 43
23.08
25.00
27. 27
30. 00

TR532

Applicable for standard REMOTE

Devi ati on

- 50.
- 47,
- 44,
- 41,
- 37.
- 33.
- 31.
- 28.
- 25.
- 23.
- 20.
- 16.
- 13.
- 11.

CONTRCL UNI'T, RCU

00
37
44
18
50
33
03
57
93
08
00
67
04
89
.09
.93
41
.93
66
49
85
01
. 96
.48

.52
.04
.99
17
49
93
38
.70
.93
11
. 86
. 65
. 00
.33
. 86
.85
. 67
.82
. 00

%

1 tone

3/ 4 tone

1/ 2 tone

1/ 4 tone

1/ 4 tone

1/ 2 tone

3/ 4 tone

1 tone
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TABLE 2; noninal speed 30 ips. Applicable for standard REMOTE
REMOTE CONTROL UNI'T, RCU

Di spl ay Speed (i ps) Devi ati on %
1000 15. 00 - 50.00

1050 15. 79 - 47.37

1100 16. 67 - 44,44

1150 17. 65 - 41.18

1200 18. 75 - 37.50

1250 20. 00 - 33.33

1275 20. 69 - 31.03

1300 21. 43 - 28.57

1325 22.22 - 25.93

1350 23.08 - 23.08

1375 24. 00 - 20.00

1400 25.00 - 16. 67

1425 26. 09 - 13.04

1432 26. 43 - 11.89 - 1 tone
1450 27.27 - 9.09

1451 27.32 - 8.93 - %tone
1460 27.78 - 7.4

1468 28. 22 - 5.93 - Y“tone
1470 28. 30 - b5.66

1476 28. 65 - 4.49

1480 28. 85 - 3.85

1484 29.10 - 3.01 - Ytone
1490 29. 41 - 1.96

1492 29.56 - 1.48

1500 30. 00 0

1507 30. 46 1.52

1510 30.61 2.04

1514 30. 90 2.99 + Y tone
1520 31. 25 4,17

1521 31.35 4.49

1528 31.78 5.93 + % tone
1530 31.91 6. 38

1540 32.61 8.70

1541 32.68 8.93 + 3% tone
1550 33. 33 11.11

1553 33.56 11.86 + 1 tone
1575 35. 29 17. 65

1600 37.50 25.00

1625 40. 00 33. 33

1650 42. 86 42. 86

1675 46. 15 53. 85

1700 50. 00 66. 67

1725 54,55 81. 82

1750 60. 00 100. 00
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RECORD/ PLAYBACK AMPLI FI ERS
5.17 SYNC QUTPUT

Apart fromthe normal sync signal which is routed to the LINE OUTPUT
each AM 77 RECORD/ PLAYBACK AMPLI FI ER i ncorporates a separate sync
anplifier. The signal fromthis extra sync output is available

i ndependently for each channel at a separate plug. This output is
unbal anced and shoul d not be ternminated with less than 10 kChns.

The SYNC QUTPUT does not in any way affect or interfere with the

ordi nary sync signals available at the line output, nor can it be
controll ed by the SYNC button on the REMOTE CONTROL UNIT.
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5.18 SPECI AL FEATURES

The machi ne has been designed for maxi num ease of operation. In this
context several facilities have been included which are not normally
found as standard itens.

HEADBL OCK

To ease mmi ntenance and format changes the HEADBLOCK uses a plug and
socket interconnection with a precision nmechanical seating arrangenent
that allows fast changeover operations.

EDI TI NG FACI LI TI ES

As described (5.6) the EDIT CONTROL not only pernits splice editing
but al so provides for very precise spot erasing with the RECORD MODE
activated and the tape noved by hand. Hol ding the EDIT CONTROL hal f
way in during FAST WND permts listening to the tape w thout close
contact to the playback head.

SW TCH- OFF SAFE- GUARD

As mentioned (3.2) the MAINS SWTCH will not switch off the machine
unless it is in STOP MODE. This avoids accidental tape spills or
i nterruptions.

SPEED MEMORY

When mains is switched on and off the taperecorder always cones back
to the sane speed. Change between the two nom nal speeds can only be
done in STOP MODE

TRANSI ENT PROTECTI ON

To avoid strong switch-on and switch-off transients in the outputs,
whi ch mi ght danmage nonitor speakers, a relay has been included which
short-circuits the output of the playback anplifiers for a few seconds
after power is applied, until DC conditions are stabilized, and al so
imedi ately after it has been renoved, before DC working conditions
can change.

RECORD | NDI CATI ON QUTPUT

A socket is provided on the back of each eight-channel unit, which
delivers +24 V from each individual channel when it goes into the
RECORD MODE, enabling external equipnent-functions to be controlled
(i.e. noise reduction). In other nodes the RECORD | NDI CATI ON OUTPUT
has a hi gh i npedance to ground external |oad: mn 3000 ohmns.

SEARCH FUNCTI ON
As described (5.15) the SEARCH FUNCTION is a useful aid in speeding up
working routines; it is built into the machine and requires no extra

har dware or poweri ng.
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SOLO buttons

This facility (5.13) is nost useful when mxing but it does not affect
any other function of the machine and can be used at any tine to check
the contents of any individual track.

SPEED CHECK

Using an internal crystal reference the machi ne provides an easy check
on its performance and the calibration of the VAR SPEED settings
Wit hout recourse to outside instrunentation. (See 5.16)

VARI SPEED

Again no outside hardware is necessary to provide a facility (5.16)
whi ch, in conbination with a speed check, becones a highly usefu
t ool .

EXTERNAL SPEED CONTROL

An extension of the previous circuit allows the machine to be
controlled froman external source or synchronized wi th other machines
or equi pnent.

SYNC OUTPUT

This facility (5.17) is nost useful for effects purposes, for exanple
phasi ng, single shot repeats, phrasing corrections, double tracking,
noi se gate key control, conpressors in parallel, etc. where it is
necessary to have avail able both the SYNC and the PLAYBACK signal s
fromthe sane channel. Some exanples are presented in section 10,
Application notes.

MUTI NG

To protect your speakers there is a nuting device on the LINE OUTPUT.

In STOP and W NDI NG MODES al |l outputs are nmuted. This nmuting can be
cancelled in two ways:

a) By turning the EDIT CONTRCL on the tape deck.

b) By pressing the DEFEAT button on the REMOTE CONTROL UNIT.
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5.19 TAPE POSI TI ON CONTROLLER, TPC ( OPTI ONAL)

TAPE POSITION A B KEYBOARD

LOAD FROM LOAD FROM LoAT FROM LOAD FROM

KEYBOARD TAFE POS. KEYE TAFE POS KEYH. TAFE POB.
STORE 7 L] 3 | I
WEXT L 15 |6

SEARCH IF TAPE POS=A THEM IF TAPE PDS =B THEM

RECALL ® i ¥ j " - - - + L] 1 F] 1

& ® KEYE EZTOP START CONT INUE. STOP SEARCH COMTINUE o

A

The unit is built up around a four-digit display, TAPE PCSI TI ON, which
works as an ordinary tape tinmer. It counts in mnutes and seconds at
the tape speed 15 ips (7 1/2 ips available as option).

Besi des the TAPE POSI TI ON-di spl ay, there are an A-display, a B-display
and a KEYBOARD-di spl ay. The content of the KEYBOARD display is
controlled fromthe keys 0-9 in the KEYBOARD. When a key is pressed,
the digits in the KEYBOARD-display will roll one position to the left.
The left-nost digit will disappear, and the pressed digit will show up
in the right-nost position.

Anot her way of controlling the KEYBOARD-di splay is through the LOAD
FROM TAPE PCSI TI ON-key. When this is activated, the nunber in TAPE
POSI TION wi Il be copied into KEYBOARD. The A and B di splays can be

| oaded from TAPE POSI TION as wel|l as from KEYBOARD, while TAPE

POSI TION only can be | oaded from KEYBOARD.

If TAPE POSITION is different fromA (or B or KEYBOARD), it is
possible to search A (B, KEYBOARD) by activating SEARCH A (B,
KEYBOARD). The unit will cancel the selected machi ne-function (STOP,
START, RECORD) and t hrough W ND MODE make TAPE PCSI TI ON equal to A (B,
KEYBOARD) and end up in STOP (unless sonething else is selected). This
SEARCH- f unction can only be cancelled by a STOP-comuand. During SEARCH
it is not possible to change the contents of the TAPE PCSI TI ON-di spl ay
and the display which is being searched.

If one of the two keys | F TAPE POSI TION = A THEN STOP/ START has been

activated, the machine will, when TAPE PCSI TI ON di spl ays the sane
nunmber as A, carry out the selected function, no natter how the two
nunbers have becone equal. This will happen every tine the two nunbers

are equal until the CONTI NUE-key is pressed.
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TAPE POSITION A B KEYBOARD

LOAD FROM LOAD FROM LoAT FROM LOAD FROM

KEYBOARD TAFE POS. KEYE TAFE POS KEYH. TAFE POB.
STORE 7 L] 3 l I
WEXT L 15 |6

SEARCH IF TAFE POS:=A THEN IF TAPE FOSs B THEW

RECALL ® ¥ ] " - - - + L] 1 F] 1

& ® KEYE EZTOP START CONT INUE. STOP SEARCH COMTINUE o

A

| F TAPE POSI TION = B THEN STOP/ SEARCH A works in a simlar
manner .

If a LOAD FROM TAPE PCSI TI ON-key is activated, the corresponding IF
TAPE POSITION = .... will be cancelled (like pressing CONTI NUE)

When turning on power, all displays will show 00:00, unless the option
MEMORY AT PONER ON is included. 1In this case the unit will remenber,
for at |east 24 hours, the contents of the displays, when power was
turned off, and show the sane at power on.

The SPEED DI SPLAY wor ks as described in section 5.16. Pressing the
NOM NAL or VARI SPEED buttons will cause the KEYBOARD- di splay to show
the tape speed in relation to 15 ips. Wth deviations less than 5%in
tape speed, the error will be less than 0.2% Wth greater deviations,
table 3 will be able to show which nunber shoul d be displayed when the
tape speed is +1/2 tone, -1/2 tone, etc.

Note that it is actual tape speed, not capstan speed that is neasured.

In the SPEED DI SPLAY-node, the colon in the display will be turned
of f.

When returning to normal KEYBOARD-node, the display will contain the
same nunber as before entering SPEED DI SPLAY- node.

MEMORY

The menory is primarily used in cases where it is desired to store and
recall the starting-points of different takes on tape.

It includes three keys: STORE, NEXT and RECALL
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TAPE POSITION A ] KEYBO&ARD

LOAD FROM LOAD FROM Leal FROM LOAD FROM

KEYBDARD TAFE FPOS KEYE TAFE POS. KEYH. TAPE POE.
STORE 7 ] 3 l I
WEXT 5|6

SEARCH IF TAFE POS:=A THEN |F TAFE POSsB THEM

RECALL ® ¥ ] " - - - + L] 1 F] 1

4 8 KEYE STOP START CONTINUE STOP SEARCH CONTINUE o

A
STORE: Pressing this key will store the nunber in the A-display in

NEXT:

RECALL:

one of sixteen cells of an internal storage. It will be stored
in the cell-nunber designated by the nunber in the second-
digits of the KEYBOARD-display. If this nunber is zero or
greater than 16, no storing will take place.

Pressing this key will make the second-digits of the KEYBOARD-
di splay contain a nunber 1 greater than last tine this key was
pressed. First time after power-on it will be O01.

W Il bring the nunber stored in the cell designated by the
second-digits of the KEYBOARD-di spl ay back to the A-display.

If any SEARCH is sel ected, pressing any of these keys will be ignored.
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TABLE 3. Applicable for optiona

Di spl ay

0000
0100
0200
0300
0400
0500
0550
0600
0650
0700
0750
0800
0850
0865
0900
0902
0920
Q37
0940
0953
0960
0969
0980
0985
1000
1015
1020
1029
1040
1043
1056
1060
1080
1082
1100
1106
1150
1200
1250
1300
1350
1400
1450
1500

1977-C6-01

TAPE POSI TI ON CONTROLLER, TPC.

Sel ected NOM NAL speed Deviation %

15 ips 30 ips
7.50 15. 00
7.89 15. 79
8.33 16. 67
8. 82 17. 65
9.38 18. 75
10. 00 20. 00
10. 34 20. 69
10. 71 21.43
11.11 22.22
11.54 23.08
12. 00 24.00
12.50 25.00
13.04 26. 09
13. 22 26. 43
13. 64 27. 27
13. 66 27. 32
13. 89 27.78
14. 11 28. 22
14. 15 28. 30
14. 33 28. 65
14. 42 28. 85
14. 55 29.10
14. 71 29.41
14.78 29. 56
15. 00 30. 00
15. 23 30. 46
15. 31 30. 61
15. 45 30. 90
15. 63 31.25
15. 67 31.35
15. 89 31.78
15. 96 31.91
16. 30 32.61
16. 34 32.68
16. 67 33.33
16.78 33.56
17. 65 35. 29
18. 75 37.50
20. 00 40. 00
21.43 42. 86
23.08 46. 15
25.00 50. 00
27.27 54.55
30. 00 60. 00
TR532

50.
47.
44,
41.
37.
33.
31.
28.
25.
23-
20.
16.
13.
11.

OO IEANNRPFPORPPFPWWMOOIOINOO

00
37
44
18
50
33
03
57
93
08
00
67
04
89

.09
.93
.41
.93
. 66
.49
.85
.01
. 96
.48

.52
.04
.99
.17
.49
.93
. 38
.70
.93
11
. 86
. 65
. 00
.33
. 86
.85
. 67

82
00

+

1 tone

3/ 4 tone

112 tone

1/ 4 tone

1/ 4 tone

1/ 2 tone

3/4 tone

1 tone
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6A TAPE POSI TI ON CONTROLLER, TPC

6A. 1 The Tape Position Controller, TPC, is a nicroconputer
controlled unit consisting of 7 printed circuit boards;

Central Processor
- Display

- LED nmodul e

- Keyboard

- Interface

- Speed Counter

- Mot herboard

It is build into the rembte control and connected to this via 3 dual -
in-1ine plugs;

DIP-plug # 1 supplies power to the TPC

# 2 receives information fromthe tape deck and transmts
commands to the tape deck

# 3 transmts TAPE POSI TI ON nunber and tape deck status for
use in a slave display and in sync systens.

In short the function is that the central processor senses the state
of various input (i.e. keys in the keyboard, nachine status) and
transmts various commands. The follow ng pages will give a nore
detail ed description of the function of each pch.
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6A. 2 DI SPLAY AND LED- MODULE

Consists of 16 circuits for storing and displaying Binary Coded
Decimal (BCD) digits and address decoding circuits.

'ﬂ

SEWITCH m=— READ

FROM FROM
| SPEED COUNTER
i i o BT LATCH PEED
a —" DATABUS
n‘.,-
e — KA
L BIT
LATCH  [=— WRITE SWITCH |+ K8
L—d-l—
X 0.3 S
\j r
EXTRA CIRCUIT
CECODER FOR KEYBOARD
JRIYER HREANH nIGlTS
T SEGHM.
DISPLAY

In steady state, the BCD-digit in the latch is decoded and di spl ayed.

A pulse on the READ-line will bring the content of the latch out on
the bidirectional data bus, where it will be read by the central
processor.

A pulse on the WRITE-line will store the content of the data bus, sent

by the central processor, in the |atch.

In the four KEYBOARD-digits, the input to the decoder can be swtched
between the latch output and the output fromthe speed counter by
nmeans of control-lines KA and KB.

KA = 1 and KB = 0 => Speed Di spl ay
KA = 0 and KB = 1 => Keyboard Di spl ay
The address decoding circuit decodes four control-1lines,

CO- C3, to route the QUTCMRAMO to one of the sixteen WRITE |ines and
the | NCMRAMO to one of the sixteen READ-Ii nes.
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The two nost significant bits, C3 and C2, address one of the four
di spl ay groups;

C3 c2 Di spl ay addressed
0 0 TAPE PGSI TI ON

0 1 A

1 0 B

1 1 KEYBOARD

while the two [east significant, ClL and CO, address a digit in the
group;

C1 Q0 Digit addressed
0 0 Sec x 1

0 1 Sec x 10

1 0 Mn x 1

1 1 Mn x 10

6A. 3 KEYBOARD

The purpose of the KEYBOARD PCB is to convert the various conmands
into data on the data bus.

The nuneric keyboard is organized in a matrix;

7 8 9 o CONTACT
POINT
A 4, ’
4 s 6
SWITCH
! o Jr—rrerrereel ¥
1) 2 3

r '
2 1 0
KEYEB.
SENSE LATCH — KEYB. MUK
CATABUS @
DATABUS

Transmitting 0001 on the data bus and pul sing the Keyboard Milti pl ex
will set the O-line high. Pulsing the Keyboard Sens will bring a 4-
bit word on the data bus, dependent of how many of the contacts 0, 3,
6, and 9 are pressed. In this way the conplete keyboard will be
scanned by transnmitting first 0001, next 0010 and | ast 0100.

1978-07-01 TR532 6A. 3



The remai ning contacts are connected in groups of 3 or 4 to a switch,
that is connected to the data bus. Wen the switch is enabled by a
READ- conmmand, the content of the data bus will indicate which contact
is pressed.

The light-enitting diodes in the contacts are turned on and off by
transmitting the proper bit conbination on the data bus and pul si ng
the proper latch with a wite-comrmand.

The address decoding circuit decodes address-lines CO- C3 as in the
di spl ay nodul e but here to route | NCMRAML as read pul se and OUTCVRAML
as wite-pulse.

Three write- and one read-conmands are address-decoded-on this pcb and
then taken to the edge connector;

DI STANCE- HI GH writ e-conmand
DI STANCE- LOW writ e-conmand
COVIVAND writ e-conmand
STOP SENSE r ead- command

They are used on the | NTERFACE pcb, which contains no address-
decodi ng.

The addressing is as foll ows;

c2 C1 Q0 Read Wite

0 0 0 Keyboard Sense Keyboard mux
0 0 1 Load from Keyboard Dist. High

0 1 0 Load from Tape Pos. Dist. Low

0 1 1 Sear ch Sense Search LED s
1 0 0 I f TP=A Sense If TP=A LED s
1 0 1 I f TP=B Sense If TP=B LED s
1 1 0 St op Sense

1 1 1 Menory Sense Command
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6A. 4 SPEED COUNTER MODULE

Consists of a crystal oscillator, a counter chain, |atches and preset
and | oad oneshots.

CRYSTAL FRE- 4L DECADE
0sC. SCALER COUNT DOWN
0s 2
S5PEED
16 BIT [ BULSE
cs 1

16 BIT LATCH

~U/ TO DISPLAY 4 x4 BIT BCD

The crystal oscillator runs at 2048 kHz and is prescaled down to 2
kHz, which is fed to the 4 decade down-counter

When a speed pul se arrives (from | NTERFACE) the nunber in the counter
is stored in the latch. Next, the prescaler is reset and the counter
is preset to 2000.

Since the speed pul se arrives every % second at nom nal tape speed,
the counter will count down to 1000. At higher tape speeds, the nunber
will be higher, at |ower tape speed the nunber will be | ower.

The output of the latch is fed to the DI SPLAY-nodule, 16 bit in
parallel.

6A. 5 | NTERFACE MODULE

The interface has several functions;

1) Transnitting commands to the tape deck
2) Receiving tape deck status infornation

3) Transnitting interrupt to the central processor to count 1 up or
down in Tape Position

4) Transnmitting speed pul se to speed counter

5) Controlling wind direction in search-node
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WIND DIRECTION
FROM REM. CONTR.  TO TAFE DECK

TAPE DECK COMMANDS
Ta N
£ OMMAND STOP START WIND

COMMAND LEVEL
LATCH COMVERTER

L

=1
\_:

Bare
|
|

g
I
|

;

__H DIST HISH
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1) Pulsing the COWAND-line will store the content of the data bus
in the command-| atch. The output of the latch is then
| evel converted from+15 V (CMOS) to +24 V, the tape deck control

vol t age.

The four outputs correspond to foll ow ng conmands;

1 => STOP- command

Dat abus

2 => START- command

4 => W ND- conmand

8 => Activating the rel ay
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The relay is activated while searching, thereby letting the TPC
control the wind-direction. In normal node, w nd-direction is
controll ed by the push-buttons.

2)

Tape deck status information is received by pul sing the STOP SENSE
The information consists of one bit indicating whether the tape speed
is higher or lower than a fixed threshold. The latter is created by
letting as well up as down tachoneter pulses trigger a retriggerable
oneshot. |f tape speed is high, the oneshot will be retriggered to
gi ve a constant high output, whereas a | ow tape speed will give a | ow
out put between pul ses.

Bot h speed and stop-information are used during search node.

3-4)
The UP and DOWN TACHOVETER PULSES coming fromthe tape deck are used
for several purposes;

a) counting up or down in tape position

b) giving speed information to status switch

c) giving speed pul ses to speed counter

d) giving speed information to the velocity controll ed search
function

First, the tachometer pul ses are shaped in Schnitt-trigger NAND gates.
The shaped pul ses are AND-ed to give a pul se out independent of
direction. This pulse is used to trigger the retriggerabl e oneshot
connected to the status sw tch.

The shaped pulses are also fed to a NAND-gate flip-flop which then
i ndi cates the tape direction. One output of this flip-flop is
connected to the TEST input on the CENTRAL PROCESSOR, indicating
whet her a count should be up or down.

The count pulse is also extracted fromthe shaped tachoneter pul ses
via a presettable up-down counter. At 30 ips the counter is used at
its full length, dividing by 16. The carry and borrow outputs fromthe
counter are AND-ed and setting a flip-flop, whose output is connected
to the I NTERRUPT input of the CENTRAL PROCESSOR. The flipflop is reset
by the | NTERRUPT ACKNOW.EDGE out put when the CENTRAL PROCESSCOR has
entered the interrupt program

At 15 ips the counter only divides by 8. This is established by
letting the interrupt signal also preset the counter but the preset is
di sabl ed at hi gh speed. When counting up, the counter is preset to 8,
whereas it is preset to 7 when counting down.
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The | NTERRUPT signal will occur two tines per second at nom nal speed,
15 ips as well as 30 ips, since the tachoneter roller rotates 4/15
revol uti on per inch of tape, and the roller has 4 wi ndows. Therefore,
t he | NTERRUPT signal is also used as SPEED- PULSE for the SPEED-
COUNTER.

Last, the shaped tachoneter pulses are fed to two oneshots. The true
out put of one oneshot and the inverted output of the other are fed via
resistors to a capacitor. \Wen neither oneshot is triggered, the
capacitor voltage will be half the power supply voltage, indicating
zero speed. When the tape starts noving, the voltage will change, in
positive direction at reverse novenent, and in negative direction at
forward nmovenent. Therefore, the voltage across the capacitor can be
taken as a neasure of tape speed with sign.

5)

When SEARCH-nbde is entered, the CENTRAL PROCESSOR will transmit the
difference in seconds with sign between the TAPE POSI TI ON and t he
position being searched. This 8-bit difference is latched in the

di stance latch. At zero difference, the latch will hold 10000000,
therefore the nmaxi mum di stance to be transmitted is +/- 127 seconds.
At greater distances, the central process-or automatically transmts
ei t her 00000000 or 11111111.

The 8-bit distance is fed to a digital to anal og converter, AD7520,
with a buffer anplifier, 1/4 LM324. The anal og di stance voltage is
of fset adjusted in another 1/4 LM324.

The output of this is fed to one input of a third 1/4 LM324, while the
anal og tape speed voltage is fed to the other input. The | ack of
feedback on this anmplifier makes it work as conparator. The output is
via a resistor used as a wind direction control to the tape deck.

Also it is inverted in a fourth 1/4 LM324, whose output is used as the
other wind direction control.

The polarity of the voltages is such that if distance is greater than

speed, the wind direction will be towards the searched point, if speed
is greater than distance the wind direction will be away fromthe
point. In this way a velocity-controlled wind will take place,

reduci ng-the speed as the point is approached.

If, for instance, distance is great, the direction will be towards the
poi nt even though a tape speed is maxi rum As the distance is reduced,
it will suddenly be smaller than speed, and wind direction is changed,

t hereby reduci ng tape speed but as tape speed is reduced, distance
agai n becomes greater than speed and so on. Due to the inertia of the
reels, the result will be that as the point is approached, the speed
will be reduced correspondi ngly.

1978-07-01 TR532 6A.5 cont.



The of fset adjustnment of the distance voltage is adjusted so that at
zero tape speed and zero di stance, the distance voltage is equal to
the speed voltage, indicated by that the conparator cannot find a
stabl e state but picks up hum and swi tches continuously on the output.

The wei ght between speed and di stance is al so adjustable (at both 15
and 30 ips). It should be adjusted so that even in worst case (one
full and one enpty reel) the reversing will take place early enough to
brake the heavy reel but it should not take place so early that the
time to conplete a search i s unnecessary increased.

6A. 6 CENTRAL PROCESSOR MODULE

The CENTRAL PROCESSOR nodule is the heart of the TPC. It consists of a
4-bit mcroprocessor, Intel 4040, a clock generator, 4201, a standard
menory interface, 4289 and 4-chi ps of program nenory, 4702, plus sone
address decoding circuits.

The connections to the rest of the systens are;

INNOUT 0 - 3 serves as data bus

CO - C3 serves as address bus

| NCNRAMD- 1 are read- pul ses

OUTCVRAMD- 1 are write-pul ses

INT is the interrupt-1line

I NTA is the interrupt acknow edge-Iline

TEST is an input, which can be tested by the processor

On the follow ng page a short flow diagramw |l show how the processor
reads input and wites output.
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6A. 7 MOTHERBOARD

The not herboard cont ai ns edge-connectors for the other pcb's, and
provi des the necessary interconnections. Also it contains the chip
containing the nmenory, and also it contains two 16 poled dual inline

pl ugs.

One plug supplies power to the conplete TPC, the other contains the
necessary signals for witing the tape position nunber in a slave
di spl ay.

6A. 8 ADJUSTMENT PROCEDURE FOR TPC

The TPC contains in all 5 adjustnments. They are all |ocated on the

| NTERFACE nodul e, and they are accessible when the TPCis |ifted out
of the housing.

Mnmgq/ /}\

BOARD

\-rn DISPLAY
CENTRAL / % ACCESS
FROGCESSOR T0 POTS
—£— KEYBOARD
MOUNTING
PLATE

INTERFACE

The | ocation of the potentiometers is shown on the di agram
of the I NTERFACE as top view and here as end view,

o TEST POINT 301PS SPEED INFLUENCE
j RELAY / 'JMDHE
o} P
a) P4
e} P1 ka“x
/ o) P3 15 125 SPEED INFLUENCE
INTERFACE ) LESS
FCB
HMORE

Pl and P2 are factory adjusted and shoul d not be touched.
P3 is adjusted as follows (allow 10 min warmup tine);

1) Connect oscilloscope to testpoint. Select 30 ips if possible.
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2) Press Load Keyboard from Tape Position

3) Press nmonentarily SEARCH KEYBOARD. This will |oad the distance
latch with zero distance. Since the two nunbers are equal, and
the tape is not noving, the search will be term nated

i medi ately.

4) P3 should now be adjusted so that the picture on the oscilloscope
tends to oscillate between ground and a positive voltage. If it
will not show this oscillation, it should be adjusted to show a
positive voltage but as close as possible to the point where it
switches to ground.

P4 and P5 are the speed influence adjustnments, P4 operating at 15 ips
and P5 at 30 ips. P4 should always be adjusted before P5, otherw se
the procedure is the sane. They are adjusted as a conprom se between
overshoot when searching and the tine to conplete a search. Normally
they are set to zero overshoot.

The procedure for adjusting is;

Wth the supply reel alnost full, search 2 nin forward (1 nin at 30
ips). If an overshoot occurs, speed influence should be turned to
nore, and a new search (fromthe sanme begi nning) should be tried, If
no overshoot occurs, speed influence should be turned to less, to
obtain a faster search, and a new search tried (fromthe sane

begi nning). Continue this procedure till the best conpronise is
reached.
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6. OPTI ONS
6.1 REMOTE Tl MER DI SPLAY

A REMOTE TI MER DI SPLAY can be located, for exanple, in a mXxing
console. For this purpose the REMOTE CONTROL UNI T has a connector

| abel ed TO SLAVE DI SPLAY on the back. This connector supplies the
timer signal in nultiplexed BCD-code and +5 V (max 1 A) for powering
of the renote display; (max cable length: 10 n) An external display
can be built by the user according to drawi ng or ordered ready made
fromthe factory. Consult your deal er.

6.2 XLR- pane

A panel with XLR-connectors for LINE-IN and LI NE-QOUT signals can be
mount ed on the back of the nmachine. The panel is nobunted on a hinged
door and allows free access to all other connectors.

The pin-connections to the XLR-connectors are as follows. Pin one is
earth. Pins two and three are the bal anced floating wi nding of the
I NPUT or OUTPUT transforner. Pin three is the high connection.

6.3 VU- et er pane

The VU-neter panel is nmade as a separate independent unit nounted on
two colums at the rear of the machine. If desired the VU neter pane
can be renoved and pl aced anywhere conveni ent (nmax cable length: 10

m
6.4 MOUNTI NG FACI LI TI ES FOR EXTERNAL EQUI PMENT

The two colums at the rear of the TAPE DECK whi ch normally support
the VU- METER PANEL can al so be used for nounting external rack nounted
equi prent such as Dol by, dbx, etc. Wen this is done the VU METER
PANEL nust be renoved, see 6.3, and a special rack-nount install ed.
Consult your dealer for further details.

6.5 EXTERNAL MOTOR CONTROL

Apart from the VARI SPEED function built into the REMOTE CONTROL UNI T
the noni nal tape speed can be offset by connecting an externa

potenti oneter to socket EXTERNAL MOTOR CONTROL at the rear of tape
deck. Diagram 16 in the connector table shows the exact wiring for
this. Wth sinple nodification the speed can al so be changed with an
external DC-voltage. This is necessary for sone syncronizing equi pnment
such as MagLi nk and M ni mag.

WARNI NG When the speed is controlled through this socket VARI SPEED

shoul d not be selected, since it would be in parallel with
t he external control equipnent.
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6.6 FREE SPACE ON 8 AND 16 TRACK MODELS

On nodel s having only 8 or 16 tracks, free space is available at the
bottom of the machine. This space can be used at the users discretion
for nounting external equipnment, provided excessive heat is not
produced an no | arge nagnetic fields are present. The avail abl e space
is 19" wide and 265 nm high (8 track), or 130 mm (16 track), nax
depth 460 mm

Si de brackets for rack-nounting are avail able. Consult your dealer.
6.7 TRANSPORT FRAME

For transportation in car or van the factory has devel oped a speci al
transport frame (see section 4.5).

Consult your dealer for further information of this accessory.

6.8 TAPE POSI TI ON CONTROLLER, TPC

The TPC is a nore sophisticated search unit than the standard search
function. Wth TPC three preset tape positions can be searched and

al so automatic recycling can be done between two tape positions.

The TPC al so features a nenory where 16 different tape positions can
be stored, recalled and searched at the operators convenience.

The TPC is built into the REMOTE CONTROL UNIT. A nore detail ed
description of the TPCis found in section 5.19.

6.9 TAPE SPEED 7 1/2 - 15 I PS

To special order the TR532 series tape recorders can be delivered
with the tape speeds 7 1/2 and 15 ips. The VARI SPEED range will then
be 3 3/4 to 30 ips.

6.10

The nodul ar design of the AM 77 anplifier with its plug-in equalizer
prints makes sone nodifications possible.

NAB - CCI R SW TCHABLE
For customer using only one tape speed the AM 77 anplifier can be

equi pped with both NAB and CClI R equalizers. Switching between the two
is done with the pushbuttons nornally used to select tape speed.
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7. ADJUSTMENTS
TAPE DECK MECHANI CAL ADJUSTMENTS
7.1 REEL PLATFORM HEI GHT, drawi ng No. 7.01

Insert a long 3 mMmAllen key in the hole at the top of the hub and
turn clockwise to I ower the platform and anti-clockwise to raise it.
For lubrication, see section 8.12.

7.2 SUPPLY TENSI ON ARM PRESSURE, drawi ng No. 7.02A

Di sconnect the danping cylinder fromthe tension arm by pressing down
slightly on the end of the danping cylinder piston armso that it
comes free fromthe pin which drives it.

Adj ust the set screw at the end of the long spring, so that the tape
tensi on nmeasured in front of the playback head, when running in the
normal PLAY MODE, is 225 p +/- 10 % Check the servo armtension as
foll ows: Renpve the screw and the cover of the tension armroller,
replace the screw and tie a spring balance to it with a short |ength
of string. Wth the danpi ng system di sconnected neasure the tension in
the direction indicated in the drawing and check that it falls between
275 and 325 p.

7.3 TAKE- UP TENSI ON ARM PRESSURE, drawi ng No. 7.02B

Di sconnect the danping system Adjust the set screw at the end of the
long spring with the tape noving in PLAY MODE so that the tape tension
measured after the CAPSTAN PINCH ROLLER is 225 p +/- 10 % Check the
tension arm pressure as follows: Renove the screw and cover of the
tension armroller. Replace the screw and tie a spring balance to it
with a short length of string. Wth the danping system di sconnect ed,
check that the tension in the direction indicated in the drawing lies
bet ween 275 and 325 p.

7.4 CAPSTAN PI NCH ROLLER PRESSURE ADJUSTMENT, drawi ngs No. 7.03A
and 7.03C

Renmove the screw and the cover of the CAPSTAN PI NCH ROLLER. Repl ace
the screw and tie a spring balance to the screww th a | ength of
string. Wth no tape | oaded, press the start button. Pull back on the
spring balance in the direction indicated in the drawing till the
CAPSTAN PI NCH ROLLER begins to | ose contact with the capstan. At this
poi nt read the tension on the spring bal ance scale. See draw ng No.
7.03C. Loosen | ock-nut (A) and screw the shaft (B) in the direction

i ndi cated by the arrow to decrease the CAPSTAN PI NCH ROLLER pressure
or in the opposite direction in order to increase it. Wen a pressure
of 2 kp +/- 20 % is obtained tighten | ock-nut (A) Be careful not to
nm salign the |ink-systemat(D) which shoul d-be horizontal and parall el
to the TAPE DECK.
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REEL PLATFORM HEI GHT ADJUSTMENT

REEL PLATFORM
HEIGHT ADJUSTMENT

REEL FASTENING DEVICE

EXPANDER LOCKING RING

DRAW NG 7. 01
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7.5 GUI DE ROLLER PRESSURE

Use the sane procedure to adjust the guide roller pressure to
1.2 kp +/- 20 % Drawi ngs 7.03B and 7.03C.

7.6 ROLLER PERPENDI CULARI TY, drawi ng No. 7.04

The two large rollers related to each tension arm the GU DE ROLLER
and the CAPSTAN PI NCH ROLLER, are adjusted to be perpendicular to the
TAPE DECK by neans of three set screws in their bases. To reach them
their covers are renoved and a 2 nm Allen key inserted in the hole
seen within the top of the roller. Rotating the roller it is possible
to find the head of the screwwith the Allen key. At each of the three
positions place the ALI GNVENT TEMPLATE agai nst the side of the roller
and check for perpendicularity and hei ght. Adjusting each screw in
turn will tilt the roller accordingly. It will also affect the height
so that the three screws nust be properly related to each other in
order to obtain both perpendicularity and correct height with regard
to the TAPE DECK. In sonme cases it mmy be necessary to | oosen or
tighten the center screw which holds the roller assenbly in place. The
final adjustments of the TAPE PINCH ROLLER nust be made after the HEAD
BLOCK adjustnents are nade (section 7.7), with the tape running.

CAUTI ON: When naking these adjustnents be very careful to renove the
adjustnment key fromthe roller before pressing the START
button, otherwi se the pinch roller will be janmed agai nst the
capst an.

7.7 UPPER CAPSTAN BEARI NG PO NT

Pl ace a 20.000 ohns/V DC voltneter across the test point in code 3
card and chassis ground. Loosen the upper capstan bearing point and
set the tape in notion. Watch the voltneter readi ng, which should
stabilise around 2.7 V, and gently press the upper capstan bearing
agai nst the capstan. If the pressure is too high the current through
the motor will increase, showi ng a higher reading on the voltneter.
Adj ust the position of the bearing point so that it is in contact with
the capstan but the voltmeter reading does not increase. At this point
tighten the | ocking screw.

CAUTI ON:  Make sure the bearing is properly lubricated.
See section 8.12.

7.8 MECHANLCAL BRAKES, drawi ng no. 7.05B

Mechani cal brake tension should be set to a mninum This is obtained
when brake tension is just sufficient to keep the servo-arnms from
reaching their rest position, with full reel at either take-up or
supply reel. If necessary, |oosen |Iocknut B and adjust screw Ato
obtain a correct tension. Then tighten | ocknut B.
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ADJUSTMENT TAPE TENSI ON AND PI NCH ROLLER

SERVOARM LEFT:

Servo spring tension neasured as
shown on drawi ng (danping system
di sconnect ed) .

_____ 275 - 325 p

Tape tension (neasured in front
of playback head) 225 £+ 10 %

DRAWING 7024

SERVOARM RI GHT:
275 - 325 p

Tape tension (neasured after
capstan pressure roller) 225 = 10 %

o Capstan pinch roller 2 kp £ 20 %
(nmeasured as shown on draw ng).
Spring bal ance fastened to center
Screw.

DRAWING 7.02B

DRAWING 7.034 b
Press in roller on left side
1.2 kp £ 20%
Fs
DRAWING 7.038
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7.8.1 TAPE PATH ALI GNVENT

Tool s needed: 2" Alignnment tenplate
Al'len keys 3, 2 and 4 nm

The followi ng adjustnments are critical and require sone experience.
It is inportant that the adjustnents are done in the order described.

A ALL MODE ADJUSTMENT

Bef ore any adjustnments are made, it is VERY | MPORTANT that the ree

pl atform height is correct at both supply and take-up side. As there
exist reels with flanges of various thickness, this adjustnent nust be
done whenever changing to a new type of reel.

The adjustnment procedure is sinple.
Insert along 3 mMm Allen key as described in section 7. 1.

Pl ace the alignnment tenplate, using the tape deck as reference
surface, as shown in figure 2, 2a and 2b. Adjust the platform height
for minimum space between the tenplate and the bottom flange without
the tenpl ate touching the flange, see figure 2. If this cannot be
done, the reel is not flat and cannot be used.

, = 4
l_I' L ! \
D T T T T

By L

Fig. 2

Min, space
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Fig. 2a

Fig. 2b
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B. GU DE ROLLER HEI GHT and perpendicul arity

Al'l guide rollers nust have correct perpendicularity, see section 7.6
The height of the rollers shall be adjusted so the alignnment tenplate
is as close as possible to the lower edge of the roller, se fig. 3 and
3a.

height O K,

Fig.3

_ &

__—_._
e

Mg

L

LI Fig. 3a
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C. GUI DE ROLLER | NFLUENCE

The perpendicularity and hei ght
i nfl uence on the tape travel

of the guide rollers have different
in different nodes.
different rollers in
to fig .

The tabl e bel ow shows the significance of
di fferent nodes. The roller nunbers refer

L

‘ L
i W
f,;\ (E;\
J L

&

%r\\@
LT \4,_} Pig 1

Mbde Most significant |[Less significant [Not significant
Rewi nd 1 2 3
Fast forward 8 7 6
Pl ay 4-5-6 2-3-7 1-8

D. PINCH ROLLER

The pinch rol
shal |
pi nch roller
t he pinch rol
while there i
mm and adj ust
the pinch rol

| er shall not

| er shal
s still
ment
| er

a smal

barely seen at the bottom

When the pinc
[ight will di

1980-01-10

h roller
sappear.

TR532

be fully perpendicul ar.
| ean SLI GHTLY towards the top of the capstan shaft.

is manual |y pressed agai nst the capstan shaft,
first cone into contact with the capstan shaft,
gap at the bottom This gap is about 0.05
is made by using a |lanp on the opposite side.
i s maki ng contact

is activated with full

at the top,

[ight shall

sol enoi d pressure,

7.8.1 cont.
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E. TEST OF ADJUSTMENT

Wth tape running at 15 ips, sinulate mnininmumsupply tape tension.
This is obtained by manually forcing the left servoarm (fig. 1, item
2) toits utnost left position, see fig. 4.

Fig. 4

In this condition, with nmininmmback tension, observe the tape travel
and make sure the tape is within the three guides in the headbl ock.

If not;

1) If the tape tries to travel upwards, adjust roller no. 6. The top
of this roller shall be adjusted TOMRDS the capstan shaft as
illustrated in fig. 5.

2) If the tape tries to travel downwards, adjust roller no. 6. The top

of this roller shall be adjusted AWAY from the capstan shaft as
illustrated in fig. 5.
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Fig. 5
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7.9 TAPE END M CROSW TCH, drawi ng No. 7.06

This mcroswitch is mounted on the | eft TENSI ON ARM ASSEMBLY. Draw ng
No. 7.06. Locate arm B on the shaft | of the tension armso that the
mcroswitch His just activated when the tension armreaches its rest
position. Lock the armB in position by neans of the set screws

provi ded.

7.10 TENSI ON ARM POTENTI OVETER ADJUSTMENT, draw ng No. 7.06

The tension arm potentioneter end-of-travel position should coincide
with the rest position of the servo tension arm However the
nmechanical limt should be deternined by the tension arm and not by
the potentioneter. In other words the potentioneter is adjusted
relative to the tension armso that the tension armreaches its end
position a fraction of an arc before the potentioneter. To obtain this
relationship refer to drawing No. 7.06. Loosen the setscrews in armC
agai nst shaft G then hold the tension armoutwards to its extrene
position. Tentatively tighten setscrews in C and allow the tension arm
to swing back to its rest position. If it reaches the rest position
this neans that the potentionmeter still has a possibility of traveling
further. Loosen the setscrews and again swing the tension arm
outwards. Tighten the setscrews and let the tension arm swi ng i nwards
until it reaches the rest position or stops along the way. If it stops
al ong the way then gently | oosen the setscrews and let the arm sw ng
into its rest position. Press against it thereby conpressing the end-
of travel rubber stops slightly. Tighten the setscrews in arm C and
check that the tension armswi ngs freely across its entire range. This
adj ust nent procedure applies to both tension arns, which are nirror

i mges of each other, except for the tape end nmicroswitch on the left
of SUPPLY tension arm assenbly. Therefore the reference point for

adj usting arm B against shaft | in the TAKE-UP armis the angle

subt ended by arm B and danpi ng cylinder piston armO in the rest
position of the tension arm In this position both TENSI ON ARM
assenbl es shoul d subtend the sane angl e.

7.11 EDI T MECHANI SM M CROSW TCH, draw ng No. 7.07

Loosen screw F which will sinmultaneously |oosen the ex-centric disc A
and the nicroswitch mounting platen D. Adjust the nounting plate and
excentric disc relative position so that when bar E nounted on plate B
reaches the microswitch it is just switched on at the extrene end of
novenent of plate B.

7.12 PI NCH ROLLER SCLENO D M CROSW TCH, draw ng No. 7.08

The drawi ng indicates the stand-by position. Wen activated, the

pl unger of the solenoid will nove in the direction indicated by the
arrow. Adjust the relative position of the plunger and the microsw tch
for switch activity exact when the pressure roller reaches the

capst an.
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7.13 TENSI ON ARM GUI DE RCLLER AND PI NCH RCLLER Al R CYLI NDER
ADJUSTMENT

The dampi ng cylinders in these nechanismall have an adjustnent screw
with a lock-nut at the rear end to adjust the air flowin and out of
the cylinder. Wth a stop watch neasure the tinme between pressing the
START button and contact between the PINCH ROLLER and t he CAPSTAN.
This shoul d be approx between 0.3 and 0.5 sec. Each TENSI ON ARM shoul d
then be held outward to its extrene position and rel eased. The tinme it
takes to reach the inside rest position should be approx 0.3 to 0.5
sec.

7.14 POVNER SUPPLY ADJUSTMENTS, code 4 di agram 8497

Code 4 PONER STABI LI ZER houses three +24 V power stabilizers feeding
respectively capstan notor, tape deck logic, record relays and VU
nmeter | anps.

+/-12 V feeding capstan servo systemand +5 V feeding digital systens.

Measure the voltage to ground from pins 25, 16, 15, 10, 6 and 7 and
adj ust their respectively potentionmeters to give the correct voltages
as indicated on the diagram

CAPSTAN MOTOR SERVO CONTROL
7.15 LAMP AND PHOTOTRANSI STOR PCSI TI ONI NG, drawi ng No. 7.09

The | anp shoul d be placed 2 nm above the tacho disc and the

phot ot ransi stor tube about half a nmm bel ow. Connect an oscill oscope
across the output fromthe preanplifier (live: orange, ground: brown),
and check the shape of the resulting square wave. The phototransi stor
tube should be turned to obtain at |east 4 V peak-to-peak, with the
best possi bl e wave shape.

To check the correct positioning of the [ anp observe the wave shape
and see that it is possible to obtain both traces in drawing No. 7.09
SOLELY by adjusting the potentionmeter. Then adjust to give a 1:1
mar k/ space rati o.

7.16 CAPSTAN SPEED ADJUSTMENT code 2 card, diagram 8605/ 3

Select 15 ips and hold the NOM speed button on the REMOTE CONTROL UNI T
down and adjust the CAPSTAN LOW SPEED potentioneter to obtain 10.00 on
the REMOTE CONTROL UNIT display. Alternatively connect a frequency
counter across the output of the TACHO PREAMVPLI FI ER (orange: |ive,
brown: 0 V), and adjust CAPSTAN LOW SPEED potentioneter to obtain 13.5
kHz.

Select 30 ips and hold the NOM speed button on the REMOTE CONTROL UNIT
down and adj ust the CAPSTAN HI GH SPEED potentioneter to obtain 15.00
on the REMOTE CONTROL UNIT display. Alternatively connect a frequency
counter across the output of the TACHO PREAMVPLI FI ER (orange: |live,
brown: 0 V) and adj ust CAPSTAN H GH SPEED potentionmeter to obtain 27
kHz.
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7.17 MAXI MUM CAPSTAN SPEED ADJUSTMENT
Potenti ometer Pl on code 3 card.
The maxi mum capstan speed is factory adjusted to approx 70 ips.

If capstan speed increases above 70 ips (i.e. by tacho lanp failure)
the built in electronic overspeed fuse will automatically give the
tape deck a STOP command (See section 8.4.).

7.18 MAXI MUM VARI SPEED ADJUSTMENT code 2 di agram 8605/ 3

Sel ect VARI SPEED in the REMOTE CONTROL UNIT and with potentioneters
COARSE and FI NE max cl ockwi se. Adjust the MAXI MUM VARI SPEED
potentioneter P2 in code 2 card so that the reading on the display is
slightly above 17.50. Alternatively a frequency counter can be used
(as in 7.16) giving a reading slightly above 54 KHz.

7.19 HALL GENERATOR BALANCE POTENTI OMETER, P2

This potentionmeter is factory adjusted for min. wow and flutter.
7.20 TENSI ON ARM SERVO SYSTEM ADJUSTMENT

W ND POVNER adj ust nent code 1 di agram 9870

W nd power potentioneter, P7, on code 1 SERVO SYSTEM card (bel ow t he
tape deck) controls the maxi num power to the reel notors and the
crossover point for the WND SPEED CONTROL on the tape deck.

Put the machine in WND with the WND SPEED CONTROL in its extremne
rewi nd position. Using the sane setup as for measuring the nechani cal
brakes, see drawing 7.05, read the notor torque. Turn the WND PONER
potentioneter fully clockwi se. Turn the potentioneter slowy anti-

cl ockwi se. The torque will rise to a maxi num beyond which the
potentioneter has no effect. Turning the WND PONER pot enti oneter
beyond this maximumwi Il only cause increased power to both reel
notors in the crossover point of the WND SPEED CONTRCL (i.e. too high
tape tension at stand still and very | ow w ndi ng speeds).

Finally check that enough wi nd power is aligned. Wth equal anount of
tape on both reels, select WND and turn WND SPEED CONTRCOL so the

tape cones to stand still. Check that tape tension is normal and that
the servo arns have no tendency to swi nhg outwards. Also check that the
left servo armdoes not swing in sinmulating "tape end" which will give

a STOP command.
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7.21 W ND SPEED LIM T adj ust ment

Load a full reel and wind it approx to the niddle so that the sane
anount of tape is on each reel. Press the WND button and set the tape
wi nding at full speed one way or the other. Hold down the NOM speed
button on the REMOTE CONTROL UNIT to obtain a speed reading on the

TI MER di spl ay and adj ust the WND SPEED LIMT potentionmeter on CODE 7
TACHO LOG C card so as to obtain a reading of 19.20 on the display.
This corresponds to a tape speed of approx 190"/ sec.

7.22 START POVER adj ust nent potentioneter

The potentioneter, placed on the CODE 1, SERVO SYSTEM card, normally
require no adjustnent. It is set for nax power on the TAKE- UP notor.
Max power is fully clockwi se and min power fully anti-clockw se, as

seen fromthe front of the card.

7.23 START POVER TI ME potenti oneter

This potentioneter, P8, also on CODE 1 SERVO SYSTEM card, is adjusted
to add extra start power to the take up reel notor during the

accel eration period of the capstan notor. Adjust P8 so that no | oops

occur when starting the tape with enpty supply reel and full take up

reel .

7. 24 TAPE MOTI ON SENSOR potentionmeter code 7 card Tacho Logic

This potentiometer, Pl, adjusts the speed of the tape bel ow which the
TACHO LOG C circuit determ nes that the tape has stopped, when the
nmachi ne goes fromthe WND function into START or RECORD. This is done
in order to protect the tape, so that it nmay not be set in notion in
START or RECORD npde wit hout having passed through the STOP node
first.

Load a reel of tape and wind it so that nost of the tape is on the
TAKE-UP reel and very little is left on the SUPPLY reel. Wth the TAPE
MOTI ON SENSCR potentioneter turned fully anticl ockwi se press the WND
button and set the tape winding full speed forward. \Wen top speed has
been reached press the START button. The tape will slow down due to
the action of the dynam c brakes, and eventually stop and go into the
START function with nornal tape transport speed. However, you will
notice that at the last nonment, before relay 5 is activated, the tape
will tend to nove backwards for a noment. This occurs because the STOP
function is released too late at the end of the dynam c braking
process. Turn the TAPE MOTI ON SENSOR pot entionmeter clockw se and
repeat the nmechani cal sequence. A point should be reached where rel ay
5 is activated just before the end of the dynami c braking process,
canceling the slight backward pull

CAUTION: Do not go beyond this point or the START function will be

initiated before the tape conmes to rest and danage to the
t ape may ensue.
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7.25 RELAY 5 adj ustnent potentioneter

In case of tacho lanp failure relay 5 is controlled by a tine del ay
circuit adjusted by the potentioneter al ongside the relay. Renpve the
small 5 pin connector at the top of the TACHO LOG C, code 7 card, and
pl ace the nmachine in WND. Using a stop watch neasure the interva

bet ween the nmonment the STOP button is pressed and the nonment relay 5
is activated. Adjust the potentionmeter to a nininmmof 5 sec.

REMOTE CONTROL UNI'T
7.26 SEARCH LOGd C ADJUSTMENT di agram 8926

Switch on the machine and the REMOTE CONTROL UNIT and al l ow at |east 5
m nutes warmup tine. Load a reel of tape and wind it forward approx 1
nmnute (display reading). Then reset the TIMER to 00.00. Continue
winding a mnute or so; stop the machine at an odd nunber and set the
presel ected thunb-switch to the same figure as that which appears on

t he TI MER di spl ay.

a) Connect an oscilloscope to pin 7 on IC 30 and adj ust the DC OFFSET
potentioneter so that the trace on the oscill oscope screen tends to
oscillate, at a rate of approx 100 Hz, between 0 V and +24 V. Set
the thunb-switch to one nore digit than the tape tinmer display and
check that the voltage is fixed at +24 V; Set the thunmb-switch to
two digits less than the tape tinmer display and check that the
voltage is fixed at 0 V.

b) Connect an oscilloscope to pin 8 on IC 33. Set the presel ected
t hunb-switch to 2 m nutes nore than the TAPE TI MER di spl ay and
press the START BUTTON. Adjust Pl so that the pulse width shown on
the oscill oscope screen is 3 nms, as illustrated bel ow.

ims

-

c) Connect the oscilloscope to pin 8 on IC 32. Set the presel ected
thumb-switch to 2 nminutes | ess than TAPE Tl MER di spl ay and press
the WND button, setting a slow rewi nd speed. Adjust P2 so that the
pul se wi dth shown on the oscilloscope is 3 ns, as illustrated
above.
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d) Connect the oscilloscope to pin 8 on IC 34. Set the presel ected
thumb-switch to 2 nminutes nore than the TAPE TI MER di splay. Press
the START button (15 ips). Adjust H GH SPEED potentioneter so that
the duration of the pulses shown on the oscilloscope is 30 ns (a
mar k/ space rati o approx equal to 1/1).

NOTE: The pul ses nentioned in b), ¢) and d) are only present when the
TAPE TIMER is within 2 ninutes of the preselected thunb-switch
figures.

e) SPEED | NFLUENCE i s adjusted as a conproni se between overshoot when
searching, and the tinme to conplete a search. Nornally it is set to
zero overshoot. Set preselected thunbswitch to 02.01 and start a
search fromtape tinmer 00.00 (beginning of tape). If an overshoot
occurs SPEED | NFLUENCE shoul d be returned to nore and a new search
from 00.00 should be tried. If no overshoot occurs SPEED | NFLUENCE
should be turned to less to obtain a faster search and a new search
from 00.00 should be tried. Continue this procedure till the best
conproni se adjustnment is reached.

7.27 COARSE HEAD adj ust nent

NOTE: This adjustnment is only necessary when a head stack has been
repl aced.

HEAD BLOCK adj ustment draw ng No. 7.010

Each head is mounted on its individual nounting plate with 3 setscrew
calibration points, 1, 3 and 5 and two | ocking screws 2 and 4.

To begin a coarse head adjustnment, |oosen screw No. 4 half a turn and
use the adjustnment tenplate to correct the head for tilt with screw 3
and azinmuth with screw 5. Screws 1, 3 and 5 together will adjust the
hei ght of the head. Check the height adjustnment using the position of
the tape agai nst each individual head as a gui de.

On the PLAYBACK and RECORD heads the tape should be exactly centered
bet ween the outside shields of the edge tracks. The erase head hei ght
adj ustnent uses as a reference the outer edges of the edge tracks,

whi ch shoul d be very slightly wider than the tape width. Keep a
constant check on tilt and azinuth by placing the adjustnment tenplate
head-on to the head (BUT WTHOUT TOUCHING IT) for tilt or flat against
it for a rough check of azinuth.
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Ti ghten screw 4 and | oosen screw 2. Using a grease pencil snear across
the front of each head, check the tape wap, which should be centered
on the tape gap of the PLAYBACK and RECORD heads. In the case of the
ERASE head the tape nmust cover a w der area due to the staggered
arrangenent used. In this case it may be necessary to adjust the
plastic cap which serves as a stop for the GU DE ROLLER This may be

| oosened from bel ow the TAPE DECK and adjusted in position so that the
GUI DE ROLLER keeps the tape properly wapped around the ERASE head.

After the best visual adjustment of tilt, height and azi nuth has been
obtai ned at the head stacks, check the flutter roller. This can be
adjusted for tilt by neans of two snmall screws.

7.28 FI NE AZI MJUTH adj ust nent

Demagneti ze the heads, rollers and tools (section 8.10). Wth |arge
di stances between the tracks the azinuth adjustnent become highly
critical. We recommend the follow ng procedure:

Place a test tape with a 1 kHz signhal on the recorder and place it in
PLAY node. Connect the output of track 1 to the horizontal input of an
oscill oscope and the output of track 2 to the vertical input and

adj ust the input levels to give the same length of trace for each

i nput, when the test tape is played back. Wen both inputs are
connected the trace should be a single line at 45° inclination with
respect to the baseline. Any deviation fromthe correct azinuth
alignnent will cause the trace on the oscilloscope to open out into an
el li pse. Adjust the azinuth of the head accordingly, using screw 5.

Then di sconnect the output of track 2 and substitute with track

3. Again adjust azimuth to obtain the correct inage. Continue
conparing track 1 against the follow ng tracks until the opposite
edge-track is reached. Wen the adjustnent is correct for the two
edge-tracks, then play back the different frequency sections of the
test tape, going up the frequency scale till the highest frequency on
the test tape is reached. At the higher frequencies be very carefu
not to overdo the adjustment of the screw since it is easy to screw
ri ght through a conplete cycle on the tape and have the adjustnent
apparently correct but displaced one or nore cycles at high
frequencies. (See drawing No. 7.011.) Line A represents the correct
azi nmuth adjustnment position for an 8-track head stack. As can be seen
t he phase shift between track 1 and track 8 is zero at both
frequenci es represented. However if the head is nisaligned as in |ine
B, phase shift varies according to the frequency and the distance

bet ween the tracks.

Between track 1 and track 8 there is a phase shift of approx 45° for
FI and 90° for F2. If F2 were increased the case m ght easily be
reached where the phase shift will pass through the 360° point severa
ti mes, representing several cycles of tinme difference between one
track and the other. As can easily be deduced fromthe draw ng, the
hi gher the frequency and the greater the distance between tracks, the
nore critical the adjustnent becones.
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To adj ust the RECORD head azimuth place the recorder in SYNC node and
use the TEST TAPE in the sane nanner as for the PLAYBACK head.

After the FINE ADJUSTMENT procedure has been conpl eted, check that the
RECORD and PLAYBACK heads do not meke contact with the fixed nunetal
shield around them as this would disturb the groundi ng arrangenents.
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DRAWING 7.0M
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7.29 AM 77 ADJUSTMENT PROCEDURE

The adjustnment procedure to be described allows the user to adjust the
AM 77 RECORD/ PLAYBACK AMPLI FI ERS so that the frequency versus
anplitude record/ pl ayback response of the nmachine is within

speci fication. Because the machine is adaptable to any reasonable
standard no specific TEST TAPE LEVEL (TTL) or STUDI O LINE LEVEL (SLL)
will be defined. In each particular case the user may substitute these
terms for his owmn working | evels, and the actual levels in each
machine are stated in the test report. The adjustnment will only be
descri bed for one speed (15 ips) since the procedure is identical for
the two speeds. It is assuned that the heads have been demagneti zed
and adj usted according to section 7.28.

7.30 PLAYBACK ( REPRO LEVEL ADJUSTMENT

1. Load test tape. Make sure that all channels are in SAFE node.
Connect voltnmeter to LINE OUT of channel to be adjusted, and switch
it to REPRO

Go to START at the | evel adjust section of the test tape.

Adj ust PI, LEVEL, of the proper REPRO pl ayback equalizer to SLL +/-
the correction found in table 1.

wn

Test tape Magneti zation (nW/m
185 |200 |250 |320

Desired 185|0 +0.7|+1.4|+4.8|Table 1

Magneti zation [200[-0.7|0 +1.9|+4.1|Correction in dB

At SLL (nWb/m [250(-1.41-1.9]0 +2.1|From Studi o Line
320(-4.8[-4.1[-2.1]0 Level to Test Tape
510|-8.8(-8.1(-6.2|-4 |Level.
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PLAYBACK ( REPRO FREQUENCY RESPONSE ADJUSTMENT

4. Go to the frequency response section of the test tape. Select
START.

5. Note the level of the 1 kHz tone. Normally 10 or 20 dB bel ow TTL.

6. Adjust P2, usec, so that the 6 kHz tone is equal in level to the 1
kHz tone. (At 30 ips: 10 kHz, at 7 1/2 ips: 6 kHz)

7. Adjust P4, MED.-H GH FREQ , so that the 12 kHz tone is equal in
level to the 1 kHz tone. (At 30 ips: 16 kHz, at 7 1/2 ips: 12 kHz)

8. Adjust P5, HHGH FREQ, so that the 18 kHz tone is equal in level to
the 1 kHz tone. (At 30 ips: 18 kHz, at 7 1/2 ips: 16 kHz)

Due to nutual dependence to these adjustnents, points 5-8 should be
repeated as many times as necessary to obtain a flat frequency
response. At |ast check points 2 and 3 and, if necessary, readjust.

SYNC ADJUSTMENTS

are sinmlar to REPRO adjustnents, except the SYNC should be sel ected
as LI NE QUT.

Note: Do not try to adjust LOWFREQ (P3) with test tape. Since the
tape (nornmally) is full-track recorded, it will cause too high
| evel s at | ow frequencies due to the fringing effect.

7.31 Bl AS ADJUSTMENT

1. Place a blank reel of tape (of the type that will be used nornally)
on the machi ne. Sel ect the channel under adjustnent to READY and
sel ect RECORD, wi thout LINE IN signal.

2. Connect voltmeter (response above 100 kHz) to BI AS + REC CURRENT

TEST PO NT.
Adj ust Bl AS RESONANCE for max. reading.
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3. Turn the proper BIAS CURRENT potentioneter fully anticlockw se.
4. Connect the voltneter to LINE OQUT and sel ect REPRO.

Feed a 10 kHz signal approx 20 dB below SLL to LINE IN, if tape
speed is 15 ips. (At 30 ips: 20 kHz, and at 7 % ips: 5 kHz)

5. Slowy turn the BI AS CURRENT potentioneter clockw se and watch the
LINE OQUT level rise to a max. value, after which it will drop with
i ncreasing bias current. Continue until this drop (due to self
erasing) is approx 3 dBin relation to the max. val ue.

Normal Iy bias current is 4-6 mA, corresponding to 40-60 nV across the
internal 10 Ohmresistor at test jack.

Note: This “3 dB overbias” may vary according to the type of tape
used, for optimumresults. If in doubt, refer to the tape
manuf act urers specificati ons.

7.32 RECORD LEVEL ADJUSTMENT

1. Still with the blank tape and recording on the channel under
adjustnent, feed 1 kHz at SLL to LINE IN.

2. Wth voltneter at LINE OUT, and REPRO sel ected, adjust P2,
RECORD LEVEL, on RECORD EQ to read SLL on the voltneter.

RECORD - PLAYBACK FREQUENCY RESPONSE

3. Feed 1 kHz, SLL - 20 dB (approx), to LINE IN. Note the LINE OUT
| evel .

4. Feed 12 kHz, sane level, to LINE IN.  Adjust P3, MED. - H GH FREQ ,
on RECORD EQ to obtain the sane level at LINE OQUT as at 1 kHz.

5. Feed 18 kHz, sane level, to LINE IN  Adjust P4, HHGH FREQ, to
obtain the same level - 1 dB at LINE OUT as at 1 kHz.

Repeat 4 and 5 due to nutual dependence until a flat frequency
response i s obtained.
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LYREC MANUFACTURI NG 1984-01-19
APPLI CATI ON NOTE

When updating the TR532 or the TR55 with phase-linear record
equal i zation, this page should be included as section 7.32.8 in the
TR532 manual or as point 8 under RECORD PLAYBACK FRED. RESPONSE in the
TR55 manual .

PHASE SHI FT ADJUSTMENT.

Apply a 3 kHz square wave at approx. half SSL to LINE IN, nonitoring
LINE OQUT with an oscilloscope. Adjust P5, PHASE SHI FT, to obtain the
best square wave response, see fig.

under conpensat ed correct over conpensat ed

Note, that if the azinuth of the record head is adjusted by recording
and pl ayi ng back instead of playing back a testtape in SYNC node, the
PHASE SHI FT shoul d be turned fully cl ockwi se on the tracks used for
this purpose, in order to get the correct azinuth.
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6. At the same level, vary the signal frequency between 30 and 200 Hz
while nmonitoring LINE OUT. Adjust P3, LOWFREQ , on PLAYBACK EQ ,
REPRO, to obtain the npst satisfying result.

7. Rewi nd the piece of tape recorded at point 6, select START and
sel ect SYNC and adjust P3 in the SYNC PLAYBACK EQ in the sane
manner .

7.33 ERASE ADJUSTMENT

1. Wth the blank tape, select READY on the channel under adjustnent
and sel ect RECORD

2. Connect voltnmeter to ERASE CURR TEST PO NT and adj ust ERASE
RESONANCE t o max. readi ng.

BA If a selective voltneter is not available, then set ERASE CURR to
the value stated in the test report (nmeasuring 1 nV per mA across
the internal 1 ohmresistor at test jack).

3B If a selective voltneter is available, then record a piece of tape
with 1 kHz, SLL + 6 dB. Rewind, go to RECORD again and neasure with
the selective voltneter set to 1 kHz at LINE OUT (in REPRO node).
Adj ust ERASE CURR until specification is net.

7.34 VU- METER PANEL

The VU-METER | evel adjustmnent depends on the netering systemused in
the studio. If the studio uses VU-neters to set |levels, then the VU
neters on the machine should be set to read the sane | evel as the
studio VU-neters. |If the studio uses peak reading neters then the 0 on
the VU-neter scale should correspond to a | evel approx 6 dB bel ow t he
peak I evel indicated by the studio neters. To nmake these adjustnents
remove the 4 screws holding the rear panel of the VU METER nounting
panel and adjust the individual trimrers of the VU METERS using the
test tape as reference.

It is also possible to use a tone sent fromthe studio equipnment, if
the LINE button is selected on the REMOTE CONTROL' UNI T.
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7.35 BI AS FI LTER AND DC- CURRENT ADJUSTMENTS

These adjustnments are not accessible fromfront and the AM 77

t herefore nust be connected via the extension cable when adjustnent is
carried out. On the other hand, they are not part of any routine
check, and readjustnment is only necessary when components cl ose
related to the adjustable conponents have been substituted.

1. QUTPUT AMPLI FI ER DC- CURRENT

a) Select STOP, LINE IN, no LINE IN-signal.

b) Connect voltneter across resistor 15e in series with the output
transi stors.

c) Adjust Ppc to read 250 mV, corresponding to 17 mA idle current.
2. OUTPUT AMPLI FI ER BI AS TRAP

a) Select REC on channel under adjustnment, LINE IN, no LINE-signal.
b) Connect oscilloscope to output of output anplifier (pin Al4).

c) Adjust L7 for min. bias |eakage.

3. REPRO PREAMP BI AS FILTER

a) Sel ect RECORD on channel under adjustnment, REPRO no
LI NE | N-si gnal

b) Connect oscilloscope to pin 4 on one of the REPRO EQ anplifier
connect ors.

c) Adjust L6 for min. bias |eakage.
4. SYNC PREAMP BI AS FI LTER

a) Sel ect RECORD on nei ghbouring channel, and SYNC on channel under
adj ust nent .

b) Connect oscilloscope to pin 4 on one of the SYNC EQ anplifier
connect ors.

c) Adjust L5 for min. bias |eakage.
5. RECORD AMP BI AS FI LTER
a) Sel ect RECORD on channel under adjustnent, no LINE IN signal.

b) Connect oscilloscope to one end of one of the two 220 pF capacitors
in the RECORD AMP.

c) Adjust L2 for min. bias |eakage.
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7.1.1. Audio anmplifier block diagram
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AMPLIFIER AND MASTER COMMANDER
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8. SERVI CE
THEORY OF OPERATI ON
8.1 CAPSTAN MOTCR SYSTEM

The capstan notor is a brushless DC-notor with 4 wi ndings displaced
900 with respect to each other, placed in the air gap between the two
pol e pernmanent nmgnet rotor and the groove free stator. Two Hall
generators neasure the rotor position. The speed of the nmpotor is
controlled by a highly stable one-shot conpared with the signals from
the 1.000 division stroboscopic system A5 V lanmp is placed above the
tachonmeter disc and is fed fromthe capstan speed preanplifier
(connection L-L). The distance between the lanp and the tachoneter

di sc should be approx 2 mm under the disc is the phototransistor
detector. This should be placed at a distance of approx 0.5 mm It is
connected to the capstan speed preanplifier by connection CE

8.2 CAPSTAN SPEED PREAMPLI FI ER di agram 9119

The CAPSTAN SPEED PREAMPLI FI ER is placed on the notor nounting and
serves to anplify the signals fromthe phototransistor. The output
fromthe capstan speed preanplifier (orange wire) should [ ook |ike the
curve in drawing 7.09. Wen no light passes the output is |ow

The tinmes T1 for no light and T2 for |ight should be equal and can be
adjusted with a potentioneter in the CAPSTAN PREMAPLI FI ER. The
preanplifier is connected to code 2 card with a 4-pin connector for
bot h signal and power.

8.3 FREQUENCY DETECTOR (code 2 card) di agram 8605/ 3

The capstan notor control FREQUENCY DETECTOR consi sts of two one-shots
(74121) with variable output width, one for pre-set speed and one for
vari abl e speed, a low pass filter and an anplifier. The output from

t he capstan speed preanplifier fires the one-shot. In order to produce
a reference voltage for the control systemthe output fromthe one-
shot is high when no pul se occurs. The pulse fromthe one-shot is fed
to a pul se shaper circuit (2xBCl84 and 2xBC214) in order to get a
square wave with constant anplitude of approx 12 volts peak-to-peak as
seen on an oscilloscope connected to the test point (TP). 15 ips is
equal to 13.5 revolutions/sec of the capstan, and with 1.000 lines on
the tachoneter disc this gives a frequency of 13.500 Hz at the test
poi nt .

The square wave is fed to a |low pass filter (2xLM30O1l) with a corner-
frequency of 1.5 kHz and above this frequency an attenuation of 24
dB/ octave. After the |ow pass filter the signal is fed to an anplifier
section (2xLM301) with a gain of 100. The output fromthe frequency
detector card is connected to point 16 and under normal conditions the
voltage at this point should be above 1 V.
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8.3.1 CAPSTAN BRAKI NG

To prevent tape loops at early play start after play stop, the capstan
notor is braked by 5V fromcode 3 capstan nmotor control (drw. 8436/5).
Transi stors T3 and T2 control the braking power through point 23
connected from point 23 code 2 (drw. 8605/3), print board 73-093.

One shot, 74121, 1 and 2 supplies pulses through diodes to be charged
in 2u2 capacitor as a 5V DC at running notor, the follow ng BC184 as
emitter follower puts the control voltage to point 23 or to zero by a
transi stor connected to base from point 31.

Point 31 gets information +24V at start frommcro switch on pinch
roller solenoid to enable the control output for braking in start node
and only to take place at stop and fade out after final braking.

8.4.1 ACCELERATI ON CONTROL | N CAPSTAN MOTOR

Code 3, print board 72-143, capstan nmotor control (drw. 8436/5),
consists of two adjust potentioneters to control the acceleration tine
as well as the run quality in noninal speed.

TS 14-15-16-17 work as switch for the two potentioneters P3 and
P4. P3 is connected in acceleration period and P4 after.

The control input for this switching, cones from point 37 code 1 and
goes to point 1 code 3.

Adjust P3 for nmin. noving of take-up servo armin acceleration peri od.

Adjust P4 for nmin. wow and flutter. Wthout flutter nmeter, an

oscill oscope connected to the test point notor current can be used to
do a fairly good adjustnent. Turn P4 clockw se until the picture tend
to oscillate and then back a little to safe distance fromoscillation
risk.
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8.4 MOTOR CONTRCOL COMMUTATOR (code 3 card) di agram 8436/5

The four notor wi ndings are current fed fromthe capstan notor contro
comrut ator according to the signals fromthe two Hall generators in
the nmotor. The signal fromthe frequency detector (point 16) is
connected to the control commutator (point 16) and determnines, via
transistors T4 and T5 the input fromthe Hall generators to the four
driver transistors. These transistors (4xMJE2955) are connected to the
four wi ndings, and each one feeds current to one winding for half a
rotati on. The bal ance between the Hall generators can be set with P2
(100 ohms) in order to make the current in the four w ndings equal.

The total notor current can be seen on an oscill oscope connected to
test point (TP) and there the normal conditions should be approx
constant at a value close to 2.7 V across the test point resistor,
whi ch represents 1 A total current in the wi ndings. The total current
islimted to approx 2.5 A

To save the capstan notor and tachonmeter from damage by failures in
the notor control circuits an overspeed trigger circuit has been built
in, made up of transistors T1, T2 and T3. They derive their

i nformation fromthe i nduced voltage in the w ndings. Wen the induced
vol tage exceeds the adnissible value, point 7 goes high; the exact
l[imt is determined by the potentiometer P1. Point 7 is connected to
print 69-025 in the tape deck at point 51, where it causes transistor
No. 11 to short-circuit the input to transistor 12 which in turn wll
activate relay 5 and interrupt the tape deck node.

P1 is factory adjusted to allow tape speed up to about 70 ips.

The anplification of the capstan servo systemis controlled

by P3 on code 3 card. P3 is factory adjusted for the best startup
characteristics and m ni rum wow and flutter and does normally not
requi re adjustnment.

8.5 REEL MOTOR SERVO SYSTEM (code 1 card) di agram 9870

The servo systemfor controlling the SUPPLY and TAKE- UP notors

consi sts of a series connected transformer for each notor, in order to
obtain a | ow secondary control voltage, for safe servo-controlling

t hrough power transistors 2N3055 at about 30 V. These transistors are
nounted on the rear of the tape deck, and i nmredi ately above them on
the inside, is a small printed circuit with the BC310 darli ngton
driver transistors. These in turn are driven fromfour darlington
gates for each notor, which get their logic information in the form of
+24 V fromthe relay to a) connect servo potentiometer in START or
RECORD nodes, b) winding potentionmeter and servo potentionmeter in
LOCAL W ND MODE or c) wind tension and servo potentionmeter in REMOTE
W ND MODE
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When the START button is pressed +24 V will appear at point 10 and
will activate the STARTI NG POAER circuit which may be adjusted by
nmeans of the START POMER Tl ME potentionmeter and the START PONER
potentioneter. The nornal factory adjustnments for these points are nax
START POVNER on the TAKE-UP notor. START POAER is adjusted to give max
take-up notor power during the acceleration period of the capstan

not or .

The START POWER function is nonmentary addition to the norma
functioning of the servo potentioneters on the tension arns. The start
up sensing is obtained fromcode 2 capstan notor anplifier through pin
1 being +12 V until correct speed is obtained.

When the WND button is pressed on the tape deck +24 V appears at
point 23 and will open the darlington gate to connect the | ocal w nd
potentioneter in circuit. This potentioneter is supplied from an
emitter follower (adjusted by a potentioneter |abeled WND PONER) via
a 2200 ohmresistor.

At the factory the WND POXER is adjusted to give the best crossover
power for both reel notors, with the WND SPEED CONTRCL in center
posi tion.

When the STOP button is pressed and after the nechanical brakes have
taken over the servo tension fades out according to the zener diode
ZF4.3 and the 220 pF condenser in parallel with it.

8.6 WND SPEED LIMT CIRCU T

An addition to the tachoneter logic card, code 7, drawi ng No. 8520/ 4,
is the wind speed linmit circuit. The SN74121 No. 9 will give square
wave pul ses to charge condenser Cl10. By way of two steps of
anplification the DC-signal is fed through two emtter followers to
point 10 for control of the supply notor and point 8 for control of
the take-up nmotor (point 31 and 33 respectively on the servo card,
code 1). At a winding speed of between 170 and 190"/sec the W ND SPEED
LIMT potentioneter P2 should be adjusted to give a control voltage

t hrough point 8 and 10 so that the supply notor increases the tape
tensi on and does not allow the w nding speed to rise any further (read
1925 on speed displ ay).

8.7 DYNAM C BRAKE SYSTEM di agram 9119

The mechani cal brakes on the reel notors are in action only in the
stand-by position. During all other brake processes for any tape speed
above approx 20 ips braking is effected by introducing an opposite
direction wind function, which ends when the tape cones to rest and

t he nechani cal brakes take over. The logic information for the dynanic
braki ng process cones fromthe tachometer |ogic card, code 7, diagram
8520/ 4
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When the STOP button is pressed, relay 7 will send +24 V to point 14
and then through point 44-A to transistor latch 1 and 2. This will
activate transistor 3 which gives collector voltage to transistors 4
and 5 and drive to transistors 6 and 7 which are outputs for the zero
switch drivers on zeros witch print (placed behind the electrolytic
capacitors). The zero switch for the supply notor is energized by
transistor 7 and the take-up notor by transistor 6. Both situations
keep the mechani cal notor brakes free while dynam c braking is going
on (+24 V at point 18).

As long as the tape noves forward point Dw Il be at 0.2 V instead of
approx 12 V. When the STOP button is pressed transistors 4 and 5 get
coll ector voltage but point Dwll keep transistor 5 cut off.

Therefore only transistor 7 functions and connects the mains to the
SUPPLY not or .

As long as the tape noves backwards point Cwll be 0.2 V instead of
approx 12 V. When the STOP button is pressed transistors 4 and 5 get
coll ector voltage but point Cwll keep transistor 4 cut off. Only
transistor 6 will switch on and connect the mains to the TAKE- UP

not or .

When the tape stops, or is noving very slowy, point Vwll drop to
0.2 V fromapprox 12 V so that relay 5 will be activated. Relay 5
driver transistor will at the sanme tine switch transistor latch 1 and

2 and through this the drive for transistors 3, 4, 5 6 and 7 is cut
of f. The DYNAM C BRAKE process then cones to an end.

8.8 CAPSTAN AND GUI DE ROLLER SOLENO DS

When either the START, or START and RECORD buttons are pressed relay 6
is energized. This will connect +24 V through point 11 and point 3B to
t he sol enoids. The solenoids return circuit passes through point 4B to
G which connects to 0 V through the di ode 1N5404. The pull vol tage and
the hol d-on voltage for these sol enoids are respectively 36 V and 24
V. For approx 1 sec after the START or RECORD buttons have been
pressed -12 V is added at the 0-end of the solenoids by transistors 9
and 10. During the stop node the 22 uF el ectrolytic condenser charges
up to 24 V and when start is pressed it will keep transistors 9 and 10
tenporarily open and connect -12 V frompoint E to point G
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8.9 REMOTE CONTROL UNI'T MJTI NG SYSTEM di agr am 8905

When the STOP button is pressed 24 V goes to point 18 on the MASTER
COWAND print. Through transistors 5, 6 and 7, transistor 8

di sconnects the -15 V supply frompoint 16 in all anplifier COVWAND
PRI NTS, thereby muting all tracks in SYNC or REPRO MODE. \Wen the
START button is pressed, either alone or with the RECORD button, 29 V
is sent fromthe capstan solenoid via the renpte plug point 7B to the
MASTER COMVAND PRI NT point 17 but short-circuited by a transistor (in
the zeroswitchprint placed behind the electrolytic capacitors) unti
correct capstan speed is obtained. Transistors 5 and 6 are reversed
and transistor 8 connects -15 V to point 16 on all the AMPLIFIER
COMVAND PRI NTS and no nmuting occurs. A simlar situation occurs when
the EDIT CONTROL on the TAPE DECK is activated, -12 V fromthe

sol enoi d power supply.

When the MAINS button is pressed the nmuting systemis preselected to
stay in nute.
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PREVENTI VE MAI NTENANCE
8. 10 DEMAGNETI ZATI ON

Tape heads and other netal parts in the tape path can becone
permanently magnetized if mains drops during record node. This causes
noi se and distortion and can in bad cases partially erase high
frequenci es on prerecorded tapes. In order to avoid this, daily
demagneti zing is recomended. To denmgnetize proceed as foll ows.

Slowy nove the switched on denmgnetizer towards the heads and parts
to be demagneti zed. Move the tip of the demagnetizer slowy and with
an even notion up and down the magnetic head without switching off the
demagnetizer. Slowy w thdraw the demagnetizer until 1 maway fromthe
recorder and switch off the denmagnetizer. Be sure not to scratch the
heads with the tip of the demagneti zer.

CLEANI NG

8.11 VENTI LATI ON

The two ventilation fans are equipped with airfilters which are

| ocat ed under the TAPE DECK and can be slid out fromthe rear. The

filters are a double type, of which only one half is used at a tine.

After both ends have been used, dirty filters are either exchanged or
vacuum cl eaned.

The filters should be checked at | east once every two nonths, or nore
frequently if air pollution is high.

Dependi ng on tape type it night be necessary fromtinme to time to
clean the surface of the two phototransistors |ocated inside the
counter roller.

Daily cleaning of all parts in the tape path is recomended. For

cl eaning netal parts, head stacks and the rubber pinch roller the
supplied cleaning fluid is recomended.

8.12 LUBRI CATI ON

A few parts in the Lyrec TR532 require periodic l[ubrication.

The capstan top bearing should be lubricated with two drops of oi
every nonth. Use Esso Nuto HP 32 oil as supplied with the recorder.
Apply a drop of oil on the tip of a piece of wire and lubricate as
indicated in drawing 8.0.1, points 7 and 8.

If the glass air cylinders connected to the servo arms show any
tendency to grip, lubricate themw th Rocol nolybdenum oil

Once a year put a drop of light oil on the sol enoid plungers.
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NAB reel hub

Fromtine to tinme it might be necessary to lubricate the rubber
expander locking ring if the reels are difficult to put on to the hub.

Use a few drops of Esso NUTO HP32 (as supplied with the nmachine) and
spread it with your finger around the ring. Operate the LOCK/ UNLOCK
nmechanisma few tines so that the oil will spread evenly around the
rubber ring.

No other parts require periodic |ubrication.
8.13 REMOVI NG HEAD BLOCK, see drawing No. 8.0.2

Renove the top cover of the HEAD BLOCK by renobving the two screws,
then rel ease the rear cover by renoving screw 10. Unscrew the | ocking
screw of each head connector and pull back the connector for each head
stack. Renove the single |ocking screw 9 which holds the head block to
the tape deck; gently pull up and the conplete HEAD BLOCK will cone
away from the TAPE DECK.

DI SMANTLI NG PARTS
8.14 TENSI ON ARM POTENTI OVETER REPLACEMENT draw ng No. 7.06

Unl ock arm C and renove nounting screw M Unsol der the two leads to
the potentioneter and pull down gently on the pot, its nounting plate
K and the clutch assenbly. This allows access to the three nounting
screws L which hold the clutch assenbly to the potentionmeter nounting
pl ate. Unscrew them then unlock the upper clutch section E, first
noting its relative position to the lower clutch section F and renove
the potentioneter. It may now be replaced, after which the process is
reversed to reassenble. Keep in nind the separati on between the two
clutch sections.

8.15 PERFORVANCE CHECK

A nonthly performance check is recommended. This includes visual

i nspection of tape chassis. Tape transport is visually checked by
runni ng through all nobdes observing that nothing unusual occurs, e.g.
tape loops or sinmilar, start and braking performance. Play test tape
and check azinuth adjustnent, playback and sync anplifiers, if
necessary adjust as described in section 7.
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REC- START- W ND- STOP Rel ay System
D agram 9119

Print 69-025
RELAY # 112 |3 |4|5 |6 |7 |8 (11|12
St and by O|0O|0O|O|X|O|O |®|0O |O
Br aki ng O|o0|O0O|0|O|0|O|X|O |O
Start XI|O|O|0O|#¥ XX X|O |O
Record O XO|O0O|#¥ | XXX O O
W nd OO Ol |0 O |0
Renote w nd O|O|X|O|¥#¥ |0 |X|X|O X
Remote rewind|O |O |[X1|O |88 |O |XI|X|X|O
= Active
O = Neutral
0 = Activated short tine
¥ = Active until 1-2 sec after start and then neutral
€ = Mains switch: with light relay active
without light relay active
Relay 1 start Relay 2 record
Relay 3 wnd Relay 4 stop
Relay 5 Relay 6 solenoid + servo
Relay 7 brake del ay Relay 8 mains
Relay 11 renote rewind Relay 12 renote w nd

Rel ay 10 pol arised two stages relay, high and | ow speed nenory.
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9. SPARE PARTS
9.1 SPECI AL TOOLS

G oup Drawi ng No. Speci al

Tool s

Tool case, plastic
Set of Allen keys 1.5, 2, 2.5, 3, 4 mm
Al'len key 2 x 90 mm
Allen key 3 x 90 nm

Screwdriver 80 x 2 mm
mni Belzer, with Esso NUTO HP 32
mni Bel zer, with ROCOL nol ybden oi
Bottle of cleaning fluid

QG | can,
QG | can,

Bag of Qtips

Bel zer

Renmpte control unit extension card
Testcable, 1.5 m coax,

with jack and banana pl ug

454A 6691D Tenplate for aligning the heads and rollers
13A 7896 Tape tension measuring device 160-240 p
Measuring arm 10 cmradius, NAB, center

Spring bal ance 2 kp,

Spring bal ance 600 p,

Manual

1977-05-01 TR532
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9.2 SPARE PARTS
G oup Drawi ng Spare parts
Tape deck:

62H 8171 Pressure roller conplete
56B 9022 Tape roller conplete, @ 30
56B 8562 Tape roller conplete, @ 20
56B 9021 Measuring roller conplete
Lanp for neasuring roller, Rafi 2824 28 V 0. 04A

56B 8306 Hol der conplete with 2 pcs TIL 66

64L 6967 Return pull spring for magnet
M croswi tch, Kissling MFX 1331-202

64L 7674 Pul | spring-for press-in roller

64L 9006 Pull spring for pressure roller

64L 7368 Spring for servo-arm

56B 8938 Servopotneter, take up, Ruwi do 0601-010-IM1lin

56B 8939 Servopotneter, supply, Ruwido 0601-101-2MIlin
M croswi tch, Kissling MFX 1051-201

64L 7151 Pull spring for magnet near edit system

64K 3734 Pull spring for curve disc in edit system
M croswitch, Kissling MFX 1011-202
64L 6966 Pull spring for shield for magentic heads
O-ring for adaptor, Gaco R 4225-P5
O-ring for stop for press-in roller, Gaco R 3106

W ndi ng notor, Papst Ro 52.80-6-Bl 97
55D 6958/ 3 Brake band with spring
64L 3509/ 2 Pull spring for brake band

Capstan notor, Sienens 1 AD 5000- OB
50F 8268 Strobo-disc with hub

50F 8185 Bushi ng for di aphragm nounted in pipe

50F 8186 Bushi ng conplete with 1 pc TIL 66

50F 8225 Hol der conplete with [anmp No. 1600

51F 6951 W ndi ng potentioneter 2 x 50 kohmlin
Push button EAO 01-121

Push button EAO 01-223
Tel ephone lanmp Rafi 36 V 0. 05A
Sinter bearing type 5.0.10-452 for flutter danping
roller and for capstan support
41D 7963 Doubl e airfilter conplete

Control section in tape deck:

Servotransfornmer conplete in box
Rel ay Sienens C 0722-B604

Rel ay Sienmens D 0422-BI 10

Rel ay Sienens E 0020-FI 10

Rel ay Sienmens D 0722-Fl 04

Rel ay B 0037-FI 04

El ectrolytic capacitor 10.000 pF/ 40 V
Fuse 2A sl ow



Fuse 4A sl ow

Power t ransi stor M} 2955

Power t ransi st or 2N 3055

Power bri dge 26B 10A-7C

Transi stor BC 310

Zener di ode ZF 15

Transi stor BC 140

Transi stor BC 160

Transi stor MIE 2955

Transi stor MIE 3055

Transi stor RCA 40410

I ntegrated voltage regulator LM 320K-15
I ntegrated voltage regulator LM 340K-15
I ntegrated voltage regulator LM 723
Integrated anmplifier LM 301

I nt egrat ed One-shot SM 74121

9A 9147 Printed circuit conplete, 100 kHz osc.

4F 8497 Printed circuit conpl ete, Regul at or 3x+24, +12,-12, +5
4F 9870 Printed circuit conplete, Servosystem

4F 8520/ 4 Printed circuit conplete, Tacho Logic

7C 8439 Printed circuit conplete, Tape Tinmer Logic

4F 860513 Printed circuit conplete, Capstan Mtor Control

7C 8436/5 Printed circuit conplete, Conmutator

Pin for circuit board plug 163691-1

Amplifier cabinet:
Amplifier AM 77 conplete
Relay I TT 2625

Renmote Control :
4F 8905B Printed circuit conplete, anplifier comander
Tunmbl er switch conplete with wires and plug
LED red for Digitast
LED green for Digitast
LED yel I ow for Digitast
Di gitast for LED
Di gitast w thout LED
I ntegrated voltage regulator LM 309

VU- net er box:

VU net er

1977-05-01 TR532 9.2 cont.



10. APPLI CATI ON NOTES
10.1 EFFECTS

As shown in the block diagramit is possible to obtain phasing or
flanging effects on specific channels using the SYNC OQUTPUTS and only
one extra tape recorder. The record/ playback tine delay of this
recorder should be adjusted to be as close as possible to the TR532's
and a vari abl e-speed machine is the ideal, of course, but judicious
use of handbraki ng and splicing tape can do wonders! \Wen the delay is
exactly equal there is no difference between the signals reaching the
nm xi ng desk. Consequently no effect is noted. At this point slight

di fferences are introduced and the sum of the signals takes on a conb-
filter shape with the cancellation frequencies varying according to
the speed differences introduced. These in turn are varied by changi ng
the hand pressure on the feed spool flange of the delay machine.

Hence the word fl angi ng.

The sanme setup can be used for doubl etracki ng by increasing or
decreasing the difference between head delays to around 15 to 25 ns.

For single shot repeats a second machine is not necessary. Instead the
normal mix is taken fromthe SYNC head except for the channels to be
repeat ed which are taken fromthe SYNC QUTPUT, and the repeat cones
fromthe nornmal REPRO output. This technique can al so be used when the
echo 'send froma specific channel nust have a | onger delay than the
ot hers.

O her uses for the SYNC OQUTPUT will suggest thensel ves to the user
dependi ng on the other equipnent in the studio and the type of work
whi ch is undertaken. For exanple: a noise gate with external contro

i nput (key) can be fed fromthe sane signal going through it but 140
nms i n advance. A slow conpressor can be treated |likewi se (to obtain
the control signal hook up two conpressors in standard stereo fashion
with control voltages in parallel and feed one fromthe SYNC OUTPUT
and the other fromthe REPRO signal), and a ducking arrangenent can be
made to duck the background before the recorded announcer opens his
nout h.

1977-05-01 TR532
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10. 2 APPLI CATI ON NOTE
Subject: Availability of playback signal during w nding.
Purpose: Possibility to read playback signal during w nding.

Norrmally all outputs are muted during winding. This muting can only be
cancel l ed by pressing the defeat button or turning the edit handl e.

For custoners who record time code on one track for synchronizing this
may be i nconvenient.

For permanent cancellation of the nuting function on a specific
channel , proceed as foll ows.

Remove the front panel of the Renpte Control Unit. Unscrew the two
| ocking screws on the Commander Print (75-231, diagram 8905) to be
nodi fied. Pull out the print.

Break the printed wire frompin 16 and connect the open end (not pin
16) to pin 15.

Reassenbl e in reversed order

PiN 36 -+ (™ connECT

MERNNANRERNE B!

2
2
¥

1977-07-01 TR53/ TR532 10. 2



APPLI CATI ON NOTE
10. 3 SOLO function

Normal |y when using the SOLO function all other channels switch to
LINE I'N.

This can be changed so that all other channels are nmuted. The

nodi fication is sinple and requires one 10 kOhm resi stor for each
channel .

Renmove the front panel of the REMOTE CONTROL UNI T. Unscrew the two
| ocking screws on the Commander Print (75-231, diagram 8905) to be
nodi fied. Pull out the print.

Unsol der or cut out diode D4 and | eave the circuit open at D4.

Install a 10 kOhm resi stor between the coll ector of transistor TS20
and t he base of transistor TS10.

Proceed |i kewise for all tracks to be nodified.

Reassenbl e in reversed order

After this modification the SOLO button will nute all other tracks
al though the LINE IN LED indicator will |ight up.
1977-07-08 TR53/ TR532 10.
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10. 4 APPLI CATI ON NOTE
START after SEARCH in RCU s

Normal ly a search is terninated with a STOP conmand. Wth this
nodi fication, it is possible to select with a switch, whether the
machine will go to STOP or START after SEARCH.

In the renmpte control unit, insert a diode in the wire from STOP- LAMP
(pin 5a) to pin 16 on the SEARCH LOG C. Connect the START-LAMP (pin
1c) via a diode also to pin 16 on SEARCH LOG C.

Term nate the two diodes to ground through a 2K2 resi stor.

Install a switch and connect the armto pin 13 on SEARCH LOd C

(di sconnect the wire already on pin 13). Connect one side of the
switch to STOP COMW (pin 7a) and the other side to START COW (pin
2c).

The position of the switch will now deci de whether the machine will go
to STOP or START after SEARCH.

1978-09-01 TR532 10. 4



APPLI CATI ON NOTE 10.5

Applicable for renmote control units type RCU and TPC

GROUP BUI LDI NG W TH THE REMOTE CONTROL

By progranm ng the audi o commanders in a special sequence, the tracks
can be split up into three groups for renix. Each group can be
recalled with one button. The three groups can only be recalled in
sequence and the process is not reversible.

Pr ogr ami ng;

Goup 1. Select tracks for group 1 to SOLO and REPRO

Group 2. Select tracks for group 2 to SOLO and LI NE.

G oup 3. Renmining tracks now automatically belong to group 3.
RECALLI NG GROUPS

After progranmng, only group 1 is active. Provided no signhals are
routed to the recorder, group 2 and 3 will be silent as they are
swi tched to LI NE.

To recall group 2, sinply press the MASTER REPRO button. This will
switch group 2 fromSOLO - LINE into SOLO - REPRO, and these tracks
are added to group 1.

To recall group 3, sinply press the DEFEAT button, which will cancel
the SOLO function and thus all tracks will be active.

TR53/ TR532 RCU/ TPC



APPLI CATI ON NOTE 10. 6

Applicable for renote control type ATC

GROUP BUI LDI NG W TH THE REMOTE CONTROL

By progranm ng the audi o commanders in a special sequence, the tracks
can be split up in 3 or 4 groups for renm x. Each group can be recalled
with one button. The groups can only be recalled in sequence and the
process is not reversible.

Programmi ng 3 groups;

Bef ore sel ecting tracks, press MASTER REPRO

Goup 1. Select tracks for group 1 to SOLO

Group 2. Select tracks for group 2 to SOLO and LI NE

Goup 3. Renmining tracks now automatically belong to group 3.
RECALLI NG GROUPS

After progranming only group 1 is active. Provided no signals are
routed to the recorder, group 2 will be silent as it is switched to
LINE. Goup 3 is electronically nuted.

To recall group 2, sinply press the MASTER REPRO button. This will
switch group 2 from SOLO - LINE into SOLO - REPRO and these tracks are
added to group 1.

To recall group 3, sinply press the DEFEAT button, which will cance
the SOLO function and thus all tracks will be active.

Programmi ng 4 groups;

Bef ore sel ecting tracks press MASTER REPRO.
To obtaina 4th group, this has to be selected first.

Goup 4. Select tracks for group 4 to LINE
Goup 1. Select tracks fro group 1 to SCOLO
Group 2. Select tracks for group 2 to SOLO and LI NE

Goup 3. Renmmining tracks automatically belong to group 3.

TR532 ATC



RECALLI NG GROUPS

After progranmng only group 1 is active. Provided no signals are
routed to the recorder, group 2 will be silent as it is switched to
LINE. Goup 3 and 4 are electronically nuted.

To recall group 2, sinply press the MASTER REPRO button This will
switch group 2 from SOLO - LINE into SOLO - REPRO and these tracks are
added to group 1.

To recall group 3, press the DEFEAT button, which will cancel the SOLO
function and group 3 will be added. Simultaneously the remnaining group
4 will switch to LINE.

To recall group 4, again press the MASTER REPRO button, which will add
group 4 and thus all tracks are active.

TR532 ATC cont.



11 SERVI CE BULLETI NS
11.1 EQUALI SATI ON

For custoners having NAB test tape and aligning for CCIR or vice
versa, the table bel ow m ght

Response from anplifier adjusted for
CCI R test tape,

Er eq. Rel ative output in dB
1 kHz 0. 20
2 kHz 0.68
4 kHz 1.63
6.3 kHz 2.26
8 kHz 2.52

10 kHz 2.70

12.5 kHz 2.83

14 kHz 2.88

16 kHz 2.93

18 kHz 2.96

When using a 15 ips NAB test tape with a 15 ips CCIR anplifier,

relative output should be the sane nunber

1977-09-01

TR53/ 532

be useful.

negative.

15 i ps NAB when using a 15 ips
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11.2
Subj ect : To reduce hum
Procedur e: 1. Take out the tape deck control box by:

Unscrewi ng four screws at the rear of the box.
Open the tape deck to tilted position.

Renove: 2 connectors on the left side.

Renove: 3 connectors to the control printed circuit
boar d.

Renove: 1 connector at the bottomto the left.

Pull out the control box fromthe rear.

2. On the power stabilizer assenbly (located on the reat
pl ate behind the nu netal box with the power
transformers) change the resistor indicated on the
di agram from 0. 68 ohnms to 1.5 ohns.

Be sure to change the resistor connected to the
LM340K15, not the one connected to LM320K15.

3. Assenble in reverse order.
Be sure to connect all plugs correctly.

s oy n— <azy | white .
' —-—¢) &% sy Dieg @

MI 2955 % ' A0 |

: . —@—1 = AL ohm 'C'!)TEIH. g blq:_:_‘l_-:‘_k
] 12 jed | 1 G ].Ielln':vwb il @

LM 360115 4L

] NSLOT _
FREETS | {e€g }—* 1
10uT 3 e I%

b —[aEE )
2 13
LM 30K ~-154—{752 }

13 |

-OR-QO-DO-OY |

Extract of Diagram 9119/2

20e-@Poh

o
= a0
L0V 3

&
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11.3

Purpose: To reduce click-noise when switching anplifier state (I.e.
LI NE SYNC REPRO) .

Renedy: Install a 2.2 pF capacitor across each base emitter of the
LINE, SYNC- and REPRO |ine drivers in the anmplifier
commander print located in the Renpte Control Unit.

Pr ocedur e:

1. Take the RCU (or TPC) out of the cabinet by unscrewi ng four Allen
screws in the rear.

2. Renpve the front plate by disnmounting the two vari speed knobs (take
off the lid first) and unscrewing the six (eight in the TPC) screws
hol ding the front.

3. Take out the anplifier conmander printed circuit board by
unscrewi ng two screws, the two outernost.

4. Install the three capacitors and put it back in place.

5. Continue likewise with the rest of the anplifier conmanders.

6. Assenble in reverse order.

I
L
=
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11.4 SERVI CE BULLETI N 1978-05-01

Pur pose: I nprovenent of START POWNER Circuit.

This inprovenent is factory installed as from Novenber |st, 1977.
Start power (on take up reel) is adjusted to be injected during the
period from START until correct tape speed is obtained. If the start
power drops before correct tape speed is obtained, tape |oop wll

appear at the right hand servo arm

To inprove the start-up characteristic, the follow ng nodification has
been nade.

E CODE 1 T0 REEL
L e
- :E::EDH MOTORS

Fravious circuit

CODE 2
CAPSTAN 11(1
MOTOR CONTROL
LERD TO
—5 A3 SWITCH A
4 (MUTING] AMPLIFIER
Wew circuit T0 REEL MOTORS
T
CODE 2 CODE 1 ZERO T0
CAPSTAN 1 —¢— % SERVO 27 A3 SWITCH ————>
MOTOR CONTROL SVSTEM {MUTING ) AMELITIER
3
-y —

The code 1 servo systemprint can either be nodified according to
service bulletin 11.5 or be exchanged fromthe factory.

To use the nodified Code 1 servo systemprint three nodifications have
to be done in the tape deck. See bl ock diagram

1. Cut out the wire going from Code 2 (Capstan notor control) pin 1
to Zeroswitch pin A3.



2. Install a wire from Code 4 (power stabilizer) pin 6 to Code 1
pin 6 (-12 V).
(If awire is already soldered to Code 1 pin 6, renove this and
re-solder to a not used nei ghbor pin.)

3. Install a wire fromCode 1 pin 37 to Zeroswitch pin A3.

After this nodification it is possible to adjust the start power to be
i njected through the whol e accel erati on peri od.

The muting function is not affected and will work as before. Miting
will now be controlled by the start power switch in Code 1 servo
system and routed through pin 37 to input A3 on Zeroswi tch print.

The potentioneter an zeroswitch print will add a fixed tinme to the
acceleration time in which muting will continue until correct tape
speed is obtained and the anplifiers will open.

Adj ust nent s:
Install the nodified Code 1 print with the follow ng rough settings:

A) Turn potentioneter Pl. start power, to its maxi mum cl ockw se
position. No further adjustnent is necessary for PI.

B) Turn potentiometer P7, wind power, to its mddle position.

C) Turn potentioneter P8, start power tinme, clockw se to about %
of maxi mum

D) Thread tape in the normal tape path with the exception that the
t ape should be thread outside the pinchroller.

E) Wth your hands hold both reels firmy so they can't nove.
Press the START button.

Adj ust P8, start power time, anticlockw se until the take up reel
pulls with force. Then slowy clockwi se until the extra power

rel eases.
F) Still hold both reels firmly and with your hand brake the capstan
notor. The logic will sense this as start up node and will add

extra power to the tape up reel. Repeat this several tinmes until
you are sure the start power is correct. If not, repeat
adj ust nent of P8.

G Thread the tape in the normal tape path. Select 30 ips and press
START. |f adjustnents are correct the right servo armw Il go
once to its maxi mum outward position, then once to its nmaxi mum
i nward position and then settle down in normal m ddle position.

If the right servo armheavily hits its end position several
ti mes, adjust P8 slightly clockw se.

1978-05-01 TR532 11. 4



W ND PONER ADJUSTMENT

Wth equal anmount of tape on both reels, select WND on the tape deck.
Set the WND control to its exact middle position. Hold the left ree
with your hand and adjust P7, wi nd power, so both servo arns rest in
their mddle positions.

Check the adjustnent by running the tape back and forth. The sensor
arms should tend to stay in their mddle positions. Be especially
observant on the point where the tape changes direction. A bad

adj ustnent ni ght cause the tape end stop to be activated.

1978-05-01 TR532 11. 4



11.5 SERVI CE BULLETI N

Modi fication of: Code 1 servo system print

Pur pose: | nprovenent of start up characteristic

Parts needed: 1 Transistor BC214

1 Resistor 10 kGOhm

Modi fi cati on:

1. The input pin 14 should be connected directly to resistor
R34. Move the existing wire fromone |leg of P8 to resistor
R34. Use existing hole close to R34.

2. Change value of resistor R34 to 10 kOhm

3. Drill 2 holes and install a wire between collector of transistor
T18 and pin 37.

4. The grounded end of the three resistors R28 (47 Chn), R30
(22 kOhm and R32 (100 kOhm) shoul d be di sconnected fromO V and
sol dered together and with a wire be connected to the enitter of
the new transistor (BC214).

5. To install the new transistor drill a hole for the enitter. Base
and coll ector can be nounted in existing holes.

6. Collector of BC214 should be connected to pin 6. Drill a hole
close to the collector and install a wire. The other end of the
wire is mounted in existing hole.

7. Cut the printed circuit at 7.

8. The base of BC214 will now be connected to the noving arm of P8.

9. Cut the printed circuit at 9.

10. One and of P8 is connected to O V as before. No change
required.

11. The other end of P8 should be connected to pin 6. Use the
exi sting hole now nade free (see paragraph 1) and connect the
other end of the wire to existing hole.

To install nodified print, see Service Bulletin 11.4.

1978-05-01 TR532 11.5
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11.6 SERVI CE BULLETI N

Sl ow response in changi hg speed, varispeed - nonspeed, cones from
filter capacitor C2 22 pF in code 2 capstan notor control.

Switching fromvarispeed to nonspeed a discharging of C2 will start
but through point 9 and master comrander point 22 and P1 "fine", P2
"coarse", R38 750e to point 19 and back to code 2 point 11, TS2 will
be kept in varispeed condition for sone tine.

To solve the problemcut the connection fromR38 to point 19 and
connect this free end of R38 to point 20.

TFeoty DIAGRARN
89 oS

DISPL AY
CAPSTAM SPEED
CARSTAN SPEED
+12v

1978-06- 01 TR532 11.6



11.7 SERVI CE BULLETI N
Subject: Reliability of crinp-connectors

The rectifiers nmounted on the backplate of the recorder are al
connected with AMP crinp-connectors.

We have recently experienced sone cases of internmittent bad
connections between the wire and the AMP connector. As it concerns the
mai n power supply a nunber of synptoms can occur and usually when the
recorder has been switched off for a |onger tine.

Renedy: To increase reliability, solder the wire to the connector;

solder here

1978-08-01 TR532 11.7



11.8 SERVI CE BULLETI N

Lifetinme of tape tinmer |anp

- This inprovenent is factory installed as from Decenber 1977.

- To increase the lifetime of the lanp driving the tape tinmer |ogic,
the circuit controlling the |Ianp needs the foll ow ng change on
code 7 tachoneter logic print;

1) Renpve resistor R3 (33 Ohm

2) Renopve junper connecting |anp connector pin 3 with TS4.

3) Install two new resistors R3, 220 Chm 1/3 W and R34,
22 kOhm as shown in the encl osed di agram

1978-01-01 TR532 11.8



11.9 SERVI CE BULLETI N
Reduci ng SYNC t o REPRO crosstal k

The crosstalk is induced to the repro preanp fromthe SYNC OUT out put
wire on the anplifier PCB.

To reduce it, cut the PCB-wire connected to pin B13 as close to the
connector finger as possible and in the other end as close to the 33e
resistor as possible, and substitute the PCB-wire with a short piece
of shielded cable. The shield should only be connected to ground in
the resistor end. Connect the shield to the netal screen between the
repro preanp and the output anp.

1978-09-01 TR532 11.9



11. 10

Subj ect :

Renedy:

SERVI CE BULLETI N

Eli m nati on of unwanted node switching, caused by mains
transi ents.

Mai ns transi ent can under sone conditions cause the renpte
control commander prints to switch from RECORD or READY to
SAFE or VARI SPEED switch to NOM speed.

To further inprove transient suppression, install two
filter capacitors (1 pF 35V and 10 pF 16V tantal capacitor)
on the integrated +5V regul ator (LM309/LM40-5). Renpte
control type TPC has one regul ator. Renpte control type RCU
has three regul ators.

The regulators are found on the rear panel of the renote
control unit. Munt the capacitors directly on the
regul ator as shown bel ow.

T0 FILTER CAP,~, TO LOAD LM 309
1 2 *5¥
c
10 104
By ;
GROUND 0
BOTTOM VIEW BOTH TAMTALUM TYPES

Not e: The described filter capacitors are normally factory nounted

but

have been omitted on two production series.
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11. 11 SERVI CE BULLETI N

NEW | MPROVED BRAKE BAND, FELT- COATED, has been introduced. The new
type gives a snoother operation and increased |ifetinmne.

When switching to the new type both brake bands nust be changed as
wel | as the servo spring.

- Before nmounting the new brake band, carefully clean the brakedrum
fromany grease. Munt the brake band and do NOT apply any
| ubrication or grease.

- When brake band is nounted it needs a short "running in"
to achi eve the proper brake effect. Use the foll ow ng procedure;

a) Put on a reel of tape and wind until approx equal ampunt of tape
on both reels.

b) Di sconnect the cable going fromthe sensor/counter roller to
code 7 print (this will sinmulate lanp failure and activate the
mechani cal brakes).

c) Press forward wi nd. Wen tape reaches full w nd speed, press
stop. Repeat this in rewind. Alternatively wind and rew nd about
5 to 10 times in each direction.

d) The felt brake bands are now run-in and will have the proper
braki ng effect.

e) Adjust brakes as nornal (Manual section 7.8).

f) Connect cable to code 7 print.

As the parking brakes have to be in balance with the servo arm
tension, the servo springs shall be changed when installing the new

br ake bands.

- Change the servo spring in supply and take-up side to new short
type, 64K-3511.

- Check the tension with a spring bal ance.

Pos. 1; 50 - 75 g just to lift the servo armfrombottom W©Mke sure
the tension is enough to activate tape end stop m croswi tch.

Pos. 2; 220 - 250 g just go to bal ance the servo arm around parall el
to the side of the tape deck.

Pos. 3; 400 - 450 g just to reach the end of travel.

1979-08-01 TR532 11.11



- Note that changi ng servo springs demands a careful check or
adj ust nent of the danpi ng system connected to each servo arm

- Watch left hand servo arm when left hand reel is full of tape and
ri ght hand servo armwhen right hand reel is full of tape.

- If any tape | oop appears during the servo armtraveling in
accel eration period, danping is too high.

- If any tape | oop appears after the servo armtraveling to
rest position, the danping is too | ow.

Renove t he danpi ng system
Duri ng neasuring.

Pos. 1
The sanme procedure for
Take up side but reflected
to the right.

Pos. 2

Pos. 3

1979-08-01 TR532 11.11



1979-05-31 HB

TI' M NG CONSI DERATI ONS

IN THE LYREC AM/7 RECORD/ PLAYBACK AMPLI FI ER

Al'l

1

la.

conponents referring to drawi ng 9171
Record Tim ng (see fig. 1)
Drop in

When recording starts, pin Bll on the anplifier imediately rises
to +24V, "a" on fig. 1.

Due to the delay conponents C50-R95-R96, the collector of TS26
("b") rises to +15V after a delay of 20-25 nsec. This del ay
ensures that if the track was in SYNC-node, there is tinme enough
for the automatic switching to LINE-node to softly turn off the
SYNC- si gnal before the sync-pre-anp input is short-circuited by
the relay. If this delay is too snmall, the SYNC-signal will be
turned off abruptly by the relay instead of softly by the FET-
swi t ch.

As the collector of TS26 goes high, the relay will be activated
("c" infig. 1) with a delay of 5-10 nsec, mainly due to the
operate tine of the relay.

When the relay is activated, the junction of the N O contact,
R122 and R144 goes high ("d"). Imrediately the bases of TS35
("e") and TS46 start going | ow as C64 and C82 are charged through
R114 and R142. As TS35 and TS46 are coupl ed as constant-current
generators, the bias and erase -current ("f") will be
proportional to the voltage between the positive supply rail and
the base. That neans that the bias rise time is controlled by C64
and R114 and the erase rise tinme is controlled by C82 and R142.

FIG 1 RECORD TIMING



1b.

Drop out

When recording stops, pin Bll imediately turns to high inpedance
("a"). Again the collector of TS26 ("b") is del ayed 40-50 nsec
and then goes | ow. However, due to C49 and D25 the relay is held
active until the bias is conpletely turned off. If this was not
the case, the record head woul d be disconnected fromthe bias
signal abruptly, resulting in a crack-noise on the tape.

But the junction of R122 and R144 ("d") will fall with the

coll ector of TS26, thereby initiating the decay of bias and erase
current: bias current controlled by C64 and R121, erase current
controll ed by C82 and R145.

FET-switch tim ng

The FET-switch is designed to give |low distortion, high signal
capability, low crosstal k and noi se-free switching. The

equi valent of the switch is shown in fig. 2. Wen the switch is
sel ected, the upper FET has a | ow resistance to feed the signal
t hrough, while the | ower has a high resistance not to |oad the
signal . When desel ected, the upper FET has high resistance to
prevent the signal from passing through, and the | ower has | ow
resistance to short circuit the signal to inprove crosstalKk.

When sel ecting a new node (see fig. 3), the first thing that
happens is that the lower FET in the switch to turn ON is opened.
Next, the upper FET in the sane switch is slowmy turned ON, while
the upper FET in the other switch is slowly turned OFF. Finally,
after the upper FET's have stabilized in the new node, the |ower
FET of the switch to turn OFF, is turned ON. In this way,

swi tching fromone node to another, one signal will be faded out
while the other is faded in w thout abrupt changes in output

| evel .

Referring to the REPRO-switch (TS24 and TS25), the components
determining the switching tines are;

SW ON > OFF: C47/R79
SW OFF - ON. C47/ R87
SW OFF - ON. C48/ R71
SW2 ON -> OFF: C48/R80
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RECORD DELAY

Since the bias and erase current rise sinultaneously when
dropping into record, the piece of tape between the erase head
and the record head will not be erased but recorded. |If the drop
inis done on a silent piece of tape, nothing will happen,
otherwise there will be an overlap with a level rise as result.
Simlarly, when dropping out the piece of tape between the heads
will have been erased but it will not be recorded, producing a
hole in the signal on tape.

To overcone these problens, an add-on circuit has been devel oped.
This circuit will delay the control voltage to R122-TS37 and hold
the voltage a little |l onger after the control voltage drops. The
drop in delay and drop out delay are individually adjustable and
automatically switched to half the time at 30 ips than at 15 ips.
The delays are factory adjusted but may be individually optinized
by the custoner.

However, if it is not desirable to delay the drop in, the drop in
delay nay be deleted by sinply cutting one conponent.



I NSTALLATI ON PROCEDURE FOR

RECORD DROP-I N / DROP-OQUT DELAY - DI AGRAM 9582

Application:
The delay circuit is designed for 15 and 30 i ps tape speeds. O her
t ape speeds made to order.

The delay circuit can be applied to all Lyrec recorders of series
TR532. It nust however be enphasized that this timng circuit do not
conpensate for the noise reduction switching. It is therefore NOT
recomended to use switched noise reduction (i.e. Dolby) in

conmbi nation with this delay circuit.

The tim ng of the noise reduction switching can only be matched to the
delay circuit if the new conmputer controlled renpte control unit type
ATC i s used.

1. Mark the position of the nmounting hole on the AM/7 anplifier board
by using the supplied drilling tenplate (9583). Drill a hole of

3,2 mnm

; /
s TOF GIEW
]
; /
RELAY )

2. Insert the nylon screw, fromthe bottom of the AW/7, and use
enough washers to |ift the delay print free fromthe AM/7 board.

EDGE CONNECTOR

3. Renmpve the 10K resistor (R122) and connect the 5 wires according
to the drawi ngs encl osed.

4. Adjust the delay tinmes to optinum perfornance at the tape speed
mai nly used.

5. If drop-in delay is not desired, renove transistor BCl84 on the
delay circuit board.
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1980-12-17 HB

SERVI CE BULLETI N
AM/7-anplifier inprovenents
1. Erase current symetry

It has proved necessary to block the possibility of dc-current flowin
t he erase-head. Especially on recorders with a no |longer quite new
record-head, this will elimnate excessive | owfrequency noi se being
recorded on tape (sonetinmes referred to as "Rocks").

At point Ain the figure, break the pcb-wire running on the component
side and install a filmcapacitor of 470 nF.

2.

An increase of C59 from470 nF to 2.2 pF (point B) will extend the
| owfrequency range of the anplifier. However, do not nake it even
greater for two reasons: It will not inprove bass-response any
further, and | owfrequency switching noise will be nore audible

on the out put.

If a polarized capacitor is used, connect the positive side as shown.

3.

The output-anplifier nay in some cases pick up radio-transmtter.

To prevent this, install a 220 pF capacitor between base and enitter
of TS 39, at point C
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JVS

Drop in/Drop out timng considerations

Due to tol erances in

can in sone cases be

This can be inproved
shows present val ues

zener

di fferent val ue.

D44
Co4
R114
D52
C82
R142

di odes D44 and
If so, they should al so be changed.

conmponent val ues, the noise at drop in/drop out
an i nconveni ence.

by changi ng sonme conponents. The tabl e bel ow
as well as values for inproved perfornmance. The
D52 are listed as they in sonme series have a

Present val ue New val ue

5V6
100 pF/ 16V
2.4 K

4V3

100 pF/ 16V
3 K

5V6

A7 pF/ 16V
4.7 K

4v3

A7 pF/ 16V
4.7 K



1984-08- 20

Subj ect: RECORD RELAY, AM/7 RECORD — PLAYBACK AMPLI FI ER

The record relay, |ITT PZ4 A2625/ PZ4 A2629, 36 V used on the record-
pl ayback anplifier AM/7 is no | onger avail able.

It may be substituted by type PZ4 A2615 or A2626, which is a 24 V
version of the sane relay, if a 6.2 V zener diode is installed in
series with the relay coil.

Drill two holes and install the zener diode with the catode mark
facing the relay as shown. Do not forget to break the PCB copper track
between the pins of the new zener diode.

- - = e ¢

Part of AWM/7 | ayout seen from sol dering side.



BULLETI N 01/ 87
MODEL TR532

TYPI CAL BASI C SETTI NGS FOR TAPE TRANSPORT

CODE 1, SERVO SYSTEM

Pl , START POVER
P2, WND PONER
P3, START POAER TIME Adjust to 3/4 of maxi num

Adj ust to MAX power.

CODE 2, CAPSTAN MOTOR CONTROL

Pl , H GH SPEED ADJUSTMENT

Sel ect high speed (30 ips).
Renote control type RCU Press NOM speed.

Adj ust for display readi

Renote control type TPC. Press NOM speed.

Adj ust for display readi

Renote control type ATC. Press NOM speed.

Adj ust for display readi

P2, MAXI MUM VARI SPEED ADJUSTMENT
Sel ect maxi mum vari speed.
Renote control type RCU. Press VAR speed.

Adj ust for display readi

Renote control type TPC. Press VARl speed.

Adj ust for display readi
Adj ust for display readi

Renote control type ATC. Press VARl speed.

Adj ust for display readi

P3, LOW SPEED ADJUSTMENT
Sel ect | ow speed (15 ips).
Renote control type RCU Press NOM speed.

Adj ust for display readi

Renote control type TPC. Press NOM speed.

Adj ust for display readi

Renote control type ATC. Press NOM speed.

Adj ust for display readi

Adj ust to m ddle position.

ng

ng

ng

ng

ng
ng

ng

ng

ng

ng

of

of

of

of

of
of

of

of

of

of

DI AGRAM 9870

DI AGRAM 8605/ 3

1500.

1000.

3000.

1750.

1750
1500

6000

1000.

1000.

1500

(15 ips).
(30 ips).



CODE 3, COVMUTATOR DI AGRAM 8436/ 5

Pl , OVER SPEED FUSE Adj ust to conmand STOP for capstan speeds
hi gher than 60 i ps.

P2, BALANCE Adj ust for mini mum peaks as seen at CODE 3
test point, or to nmininmmlinear wow &
flutter.

P3, ACCELLERATI ON Adj ust for best start-up perfornmance on take
up side at 15/30 ips.

P4, NOM AMP. Anmplification in capstan servo system

Adj ust for mini mum wei ghted wow & flutter
or, just before oscillating as seen at the
CODE 3 test point.

CODE 4, POVZER +5, +12, -12, 3 x 24 VO.T DI AGRAM 8497
Adj ust each voltage with voltneter connected to REAR side of big
resistors and ground.

CODE 7, TACHO LOG C DI AGRAM 8520/ 4

P1, TAPE MOTI ON SENSOR  Adjust to mddle position.
P2, WND SPEED LIMT Preset to m ddle position.

Adj ust wi nd speed to approx 240 ips.

Renpote control type RCU Press WND and NOM speed.
Adj ust for display reading of 1930.
Renote control type TPC. Press WND and NOM speed.
Adj ust for display reading of 1930 (15 ips).
Adj ust for display reading of 1860 (30 ips).
Renote control type ATC. Select varispeed. Press WND and START.
Adj ust for display reading of 270.



Bulletin 01/88 (Page 1/ 3)

Valid for nodels TR532 and TR533

REMOVI NG AND REFI TTI NG OF CAPSTAN SHAFT

Renoval of capstan shaft.

1.

2.

Di sconnect mmi ns power
Renmove the machi ne front cover
Renmove t he headbl ock top cover

Sl acken the screw for the capstan top bearing (located under the
headbl ock top plate). Renpbve the capstan top bearing.

Renove the two | ock screws for the tape deck and |let the tape
deck swing up (meke suitable space behind the tape recorder
before tilting the tape deck/ VU neter panel).

Turn the capstan tacho lanp to a position where it will not hit
the gl ass disc.

Sl acken the two Allen screws at the |ower part of the flex
coupl i ng between notor and tacho disc.

Remove the 4 big Allen screws holding the square plate with the
notor, tacho preanplifier and photo transi stor. Renove the whol e
assenbl y.

NOTE: The plate is guided by two guide pins to secure the sane
position after reassenbly.

Renove the tacho disc by unscrewing the Allen center screw in the
center/bottomof the flange. Pull the disc with flange down and
awnay.

10. Renpve the 3 screws holding the capstan shaft to the tape deck

and renove the capstan shaft.



I NSTALLATI ON OF NEW CAPSTAN SHAFT

Re-assenble in reverse order but note the follow ng points;

NOTE: Model TR532 only. Capstan shafts supplied as from 85-01-01 has

11.

12.

a new type of bearings and a dianmeter 10 mm The new type has
part no 440027 and is supplied together with a new capstan top
bearing (part no 501008). Previous type with part no 311303
had a dianmeter of 9 mm

The phototransi stor tube nust be rel eased and withdrawn to a
| ower position before re-assenbly to secure the glass disc
during nounting.

The capstan shaft has a small axial play and nust always rest in
it's |lower position. Wen | ocking the 2 screws between notor and
fl ex coupling, make sure to press down the flex coupling 0.5 — 1
mm before tightening the two Allen screws. This will secure the
correct rest position.

| MPORTANT!

L TR A
PRESS DOMN 0.5 - 1.0 MM
BEFORE TI GHTENI NG
THE TWO ALLEN SCREWS



13. LAVP AND PHOTOTRANSI STOR POSI TI ONI NG

The | anp shoul d be placed 5-8 mm above the tacho disc and the
phot ot ransi st or tube as cl ose as possi ble without touching the
gl ass disc. Connect an oscilloscope across the output of the
preanplifier and check the shape of the resulting square wave.
The phototransistor tube should be turned to obtain at least 4 V
peak-t o- peak, with best possible wave shape.

P1; Adjust Pl for a 1:1 nark/space ratio. (The distance between
 anp and gl ass disc also affects the mark/space ratio).
P2; Set to mddel position.

I'l LAHMPHOLDER
||FH

Fr.l PHITOT RANS BTOR

CAPETEMN TALHT PREAHP
o .|

X
-l_u LAMP A0 Faioa -

TEAmEISTOR
LT IRG BRACHET
i

13

I I | i I L¥a
- Y
TACHD PULSE AT
01 BUTPLT

14. ADJUSTMENT OF CAPSTAN TOP BEARI NG

CAUTI ON. Make sure the capstan top bearing is properly lubricated
bef ore nounti ng.

Connect a DC voltmeter or oscilloscope between ground and notor
current test point.

Model TR532; PCB Code 3, test point close to notor plug.
Model TR533; PCB Capstan Driver, test point 2.

Sel ect PLAY with tape | oaded.
Press the capstan top bearing gently against the capstan shaft while
nonitoring the notor current. Tighten the screw when the top bearing

is in a position giving mnininmmnotor current.

Typi cal nmotor current for nachi nes equi pped with disc notor is 1 A
corresponding to a reading of 0.5 V at test point 2 (R22 0.47e).

15. Check and eventual ly readjust noninal tape speeds.



Doc.

2738 Drw. 2738, page 1/2
Rev. 0, Nov. 1991

SERVI CE BULLETI N 827380

VALI D FOR: LYREC npdel TR533 and TR532 nultitrack recorders.

SUBJECT: The original capstan notor type AD5000 is no | onger

manuf act ured. When necessary this notor can be repl aced
with a nodern di sk type notor

REMOVAL OF THE OLD CAPSTAN MOTOR

wWN P

Di sconnect mmi ns power.

Renove tape deck front cover.

Renove the two | ock screws hol ding the tape deck and let the tape
deck swi ng up.

Turn the capstan tacho lanp to a position where it will not hit
the glass tacho di sk.

Sl acken the two Allen screws at the |ower part of the flex
coupl i ng between notor and tacho disk.

Remove the 4 big Allen screws holding the square plate with the
notor, tacho pre anplifier, lanp and photo transistor tube.
Renove t he whol e assenbly.

MOUNTI NG OF NEW DI SK TYPE CAPSTAN MOTOR

7.

8.
9

10.
11.

Mount the tacho pre anmplifier and the support for the |anp and
photo transistor on the new notor plate supplied with the notor.
Mount the new square plate with notor in the machine.

The capstan shaft has a small axial play and nust always rest in
it's |lower position. Wen | ocking the two screws between the
notor and the flex coupling, make sure to press down the flex
coupling 0.5 - 1.0 mm before tightening the two All en screws.
This will secure the correct rest position.

| MPORTANT

PRESS DOWN 0.5 - 1.0 mm
BEFORE TI GHTENI NG
THE TWO ALLEN SCREWS

Install the new circuit board "Code 3" Capstan nmotor control.
Connect the cabl e between capstan notor and Code 3 circuit
board. Switch mains on.



Doc. 2738 Drw. 2738, page 2/2
Rev. 0, Nov. 1991

LAMP AND PHOTO TRANSI STCR PGSI TI ONI NG

12. The |l anp shoul d be placed 5-8 mm above the glass disk. The photo
transi stor tube should be placed as close as possible to the
gl ass di sk WTHOUT touching it.
Connect an oscilloscope across the output of the pre anplifier
and check the shape of the wave form
Adj ust by turning the photo transistor tube to obtain the best
square wave and at |least 4 volt peak to peak | evel

- Adjust PI for a 1:1 mark/space ratio (The distance between
| amp and gl ass di sk).
- Set P2 to middle position.

ﬂ' LAMPHOLDER
up._ FHRTOT RAHSISTOR

CAPSTAN TACHO FREAMP

O
i
_—
“ | LAMP AW0 PUTTO -
TRANSISIOR
MOUKTING BRACKET
LI T T R Y =il ettt
Lo L © I TR
al O o
l@’ + e
5
- '
| | I | ] | Lup
TACHD FULSE AT
I00E SUTPRT

ALI GNMVENT OF CAPSTAN MOTOR AND CAPSTAN SHAFT

13. Slacken the 4 M4 screws hol ding the capstan notor to the square
pl at e.

14. Let the machine run with tape.

15. Tighten the screws where the capstan notor runs with mninmum
vi brati ons.



SUBSTI TUTI ON OF TRANSI STOR

The transistor MJIE 2955, Lyrec part no. 912230, is no |onger
available. It is being substituted by MIE 2955T, which has the sane
speci fications except for power dissipation.

In all Lyrec applications, the MIE 2955T may be used directly w thout
exceedi ng the maxi numratings, but it should be noted that:

- pins are reversed.

- tab is connected to collector, it my have to be isol ated.
- tab nust have good thermal contact with cooling fin.

1993-06-07 HB



12. DI AGRAMS TR532

HEAD CONNECTI ONS TR532

TAPE DECK TR532

RELAY BOARD FOR TR532 TAPE DECK
AMPLI FI ER POWNER SUPPLY FOR TR532

AMPLI FI ER PONER SUPPLY -

CAPSTAN

SPEED PRE- AMP

SERVO DRI VER BOARD FOR TR532

CODE 1, TRANSFORMER SERVO SYSTEM
CODE 1, TRANSFORMER SERVO SYSTEM
CODE 1,

CODE 2,

CODE 3, CAPSTAN MOTOR CONTROL
CODE 3,

CODE 3, CAPSTAN MOTOR CONTROL MKI
CODE 4,

CODE 6, TAPE TIMER LOG C

CODE 7, TACHOVETER LOG C

ZERO SW TCH

TRANSFORMER SERVO SYSTEM COVPONENT LOCATI ON
CAPSTAN MOTOR CONTROL - FREQUENCY DETECTOR

PONER BLOCK

CAPSTAN MOTOR CONTROL (for Yaskawa notor)

( YASKAWA MOTOR)

POANER STABI LI ZER 3 x 24V, +12V, -12V, +5V

CODE 9, ZERO SW TCH, EDI T DRI VER, SILENCER

CRYSTAL

GENERATOR | 00 kHz

CABLE SCHEME FOR 8 CHANNEL ELECTRONI CS TYPE AMZ7

RECORD -
RECORD -
RECORD -

COVPONENT LOCATI ON FOR RECORD -

PLAYBACK AMPLI FI ER AM77
PLAYBACK AMPLI FI ER AM77
PLAYBACK AMPLI FI ER AM77

RECORD EQUALI ZATI ON
RECORD EQUALI ZATI ON
RECORD EQUALI ZATI ON
REPRO AND SYNC EQUALI ZATI ON ( TBA231)

REPRO AND SYNC EQUALI ZATI ON (TLO72)

PLAYBACK AMPLI FI ER AMZ7

CABLE SCHEME FOR CANNON CONNECTORS TR532- 24
CABLE SCHEME 8 CHANNEL VU MODULE
CABLE SCHEME VU 24 PANEL

RECORD DROP | N DROP OUT DELAY
TAPE DECK LAYOUT

DI MENSI ONS

MJUTE/ UNMUTE SI GNAL FLOW

MJUTE/ UNMUTE SI GNAL LEVELS
AWMPL| FI ER COMVANDER & MASTER COVIVANDER

RCU REMOTE CONTROL W TH ELECTRONI C TI MER & SEARCH LCGQ C

RCU SEARCH LOG C ||
RCU TAPE TI MER DI SPLAY
TPC BLOCKDI AGRAM

TPC LED-

MODULE

TPC SPEED COUNTER MODULE
TPC SLAVE DI SPLAY

TPC CENTRAL PROCESSOR MODULE
TPC MOTHERBOARD

TPC DI SPLAY MODULE

TPC KEYBOARD MODULE

TPC | NTERFACE MODULE

TPC REMOTE CONTROL W TH TPC
AUTOTRANSFORMER 110/ 117/127 TO 220 V
AUTOTRANSFORMER 240 TO 220 V

NA = NOT AVAI LABLE IN DI G TI ZED FORVAT DUE TO SI ZE

1072
9119
9872
9874
9876
9873
9875
8643/ 3
9870
9871
8605/ 3
8436/ 5
1202
2739
8497
8439
8520/ 4
9120
9524
9147
9185
9171
9554
1039
1040
1037
1070V0
1070V1
9235
1038
9075
9115
9523
9582
9720
9721
1996
1997
8905
9132
8926
8595
9461
9459
9460
9525
9457
9458
9455
9456
9454
9453
9475
9476
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Ad
Ad
A3
Ad
A3
A3
Ad
A3

Ad
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A3

A3
A3
Ad

Al

Al

Ad
A3
Ad
Ad
Ad
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A3
A3
Ad
Ad
Ad
A3
Ad

Al
Al
A3
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Ad
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Ad
Ad
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