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The guarantee provided for the MSR-16 has several
restrictions. The MSR-18 will perform properly only if
it is adjusted properly and we guarantee that such ad-
justment is possible. Setup is not covered by Warranty.
if your attempts at internal adjustments are unsuccessful,
we will charge you for readjustments,

Recording is an art as well as a science. As a result,
your finished product may be judged more by artistic
criteria than technical perfarmance. Art is the province
of the artist and TASCAM can make no guarantee that
the MSR-16, by itsel/f, will assure the guality of your
work.

Your skill as a technician and your abilities as an
artist will be significant factors in the results you achizsve.

"® Copyright 1988, TEAC Corporation’

Bescheinigung des Herstellers/Importeurs

Hiermit wird hrescheimgt. dafl der/die/das

MAGNETTONBANDGERAT TASCAM MSR-16

1Geral. Tyn Berechnungi

in Uperemstimmurng ot den Bestimmungen der

AMTSBLATT 16:3/1904, VFG 1045/1984, ¥F6 1046/1904
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funk-enisldrt ist

Der Deutschen Bundespost wurde das [averkehrbringen
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THE APPLIANCE CONFORMS WITH EEC DIREC-
TIVE 87/308/EEC REGARDING INTERFERENCE
SUPPRESSION

CONFORME AL D.M. 13 APRILE 1989
DIRETTIVA CEE/87/308

All rights reserved under international and Pan American copyright conventions,
This bock may not be reproduced Tn whole or in part, by mimeograph or any

other means, without permission.

CAUTION: TO REDUCE THE RiSK OF ELECTRIC SHOCK, DO NOT REMOVE COVER
(OR BACK). NO USER-SERVICEABLE PARTS INSIDE. REFER SERVICING 10
QUALIFIED SERVICE PERSONNEL.

The lightning flash with arrowhzad symbo!, within an equilateral triangle, is intended to alert the user
to the presence of uninsulated “dangerous voltage” within the product’s enclosure that may be of
sufficient magnitude to constitute a risk of electric shock to perscns.

appliance.

The exclamation point within an equilateral triangle is intended to alert the user to the presence of
impartant operating and maintenance (setvicing) instructions in the literature aceompanying the

This appliasce has a senat number located
on he rear panel. Please record the model
aumber and serial number and retain them for
your records,

Matel number
Serial number

WARNING: TO PREVENT FIRE OR SHOCK
HAZARD
APPLIANCE TO RAIN

NOT EXPOSE THIS
OR MOISTURE.




CAUTION:

e Read all of these instructions.

o Save these instructions for later use,

@ Follow all warnings and instructions marked on the
audio eguipment,

B3

1. Read Instructions — All the safety and operatinginstructions
should be read before the appliance is operated.

2, Retain Instructions — The safety and operating instructions
showld be retained for future reference.

3. Heed Warnings — All warnings on the appliance and in the
operating instructions should be adhered to.

4, Follow Instructions — All operating and Use instructions
should be followed.

5. Water and Moisture — The appliance should not be used
near water — for example, near a bathtub, washbowl, kitchen
sink, laundry tub, in a wet basement, or near a swimming
paal, ete, ) :

6. Carr and Stands — The appliance should be used only with
a cart or stand that is recommended by the manufacturer.

BA. An appliance and cart combination should be moved with
carg. Quick stops, excessive force, and uneven surfaces may
cause the appliance and cart combination to overturn,

7. Wall or Ceiling Mounting — The appliance should be mount-
ed to a wail ar ceiling enly as recommended by the manu-
facturer.

8, Ventifation — The appliance should be situated so that its
Igeation or position does not interfere with its proper venti-
lation, For example, the appliance shouid not be situated
an a bed, sofa, rug, or simiiar surface that may block the
ventilation openings; or, placed in a built-in installation,
such as a bookcase or cabinet that may impede the flow of
air through the ventilation openings.

9, Heat — The appliance should be situated away from heat
souwrces such as radiators, heat registers, stoves, or other
appliances {including amplifiers) that produce heat.

10. Power Sources — The appliance should be cannected to 2
power supply only of the type described in the operating in-
structions ar as marked con the appliance.

11. Grounding or Palarization — The precautions that should
be taken so that the grounding or polarization means of an
appliance is not defeated.

12, Power-Card Protection — Power-supply cords should be
routed so that they are not likely to be walked on or pinch-
ed by items placed upon or against them, paying particular
attention to cords at plugs, convenignce receptacles, and
the point where they exit frem the appliance.

13. Cleaning — The appliance should be cleanad only as recom-
mend:d by the manufacturer.

14. Powes Lines — An outdoor antenna should be located away
from power lines.

15. Outdoar Antenna Grounding — If an outside antenna is
connected to the receiver, be sure the antenna system is
grounded so as to provide some protection against voltage
surges and bhuilt up static charges, Section 810 of the
Mational Electrical Code, ANSHNFPA Mo, 70 - 1984, pra-
vides information with respect to proper grounding of the
mast ahd supporting structure, grounding of the lead-in
wire to an antenna discharge unit, size of grounding con-
ductors, location of antenna-discharge urit, connection to
grounding electrodes, and requirements for the grounding
electrode. See Figure below.
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EXAMPLE OF ANTENNA CROUNDING
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Nonuse Periods — The pawer cord of the appliance should
be unplugged from the cutlet when left unused for a long
periad of time.

17

Object and Liquid Entry — Care should be taken so that
cbjects da not fell and liquids ere nat spilled into the en-
closure through openings.

18. Damage Requiring Service — The appliance should be ser-

viced by qualified service personne! when:

A_The power-suppiy cord or the plug has been damaged; or

8. Objects have fallen, or liquid has been spilied into the
appliance; or

C. The appliance has been exposed to rain; ar

D. The appliance does not appear to operate normaly or
exhibits 8 marked change in performance; or

E. The appliance has been dropped, or the enclosure dam
sged.

19. Servicing — The user should not attempt 0 service th
appliance beyond that descrined in the operating instruc
tions. All other servicing should be referred to qualifie
service personnel,
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The MSR-16 is an exceptionally relia’ » and versatila
high-performance 16-track, 16<chane » -ape recorder/
reproducer that uses 1/2-inch wide tzpe on 10-1/2-inch
reels and cperates at tape speeds of 15 ips (38 em/s)
and 7-1/2 ins {19 cm/s).

The MSR-18 features 8-bit microcomputer control
for error-free 1@pe operation. Each channel has its own
4.bit microcomputer to control record nfour circuitry,
aliowing gapiess punch in and out. The transport is the
“fuli servo® typa: the capstan motor {brushless) is Phase
Lacked Leop servoed, and each DC reel motor is under
control of the 8-bit microcamputer. The iension arms
have non-contacting detectors that constantly send
the microcomputer information on tape tensian; the
microcomputer then adjusts the torgue of each reel
motor. The result is smooth operation, gentle tape
handling, and the capability in edit mode of moving
both reels manually with one hand. The capstan motor
is a Phase Locked Loop serve using a 9.6 kHz industry
standard reference for precise tape speed, and control
by all major brands of gsynchrenizers. Major rotating
components, including the tension arm guides and
the pinch roller, are supported by ball-bearings to
provide minimum friction while retaining close tole-
rance. In fact, the tension arm itself is ball-bearing
supported for more sensitive response and greater
motor and serva durability. Motion sensing logic &n-
sures fast and smooth transition from one transport
mode tc another,

The MSR-16 has three different external control
interfaces. It has a paralle! input port, for connecticon
10 SMPTE/EBU based synchronizers {such as the
TASCAM £S-B0/51); and RS-232C serial synchro-
nizers with serial control {such as the TASCAM
MIDiZER); and a remote control port for the RC-416
remote contrel unit, The MSR-16 zutomatically senses
when it is under external synchronizer control, switching
the servo system between the external source or its
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internal referance. Track 16 s fitted wi'h a Sync Lock
feature that assures high-quality time code or FSK
signals {such as those generated by the TASCAM MTS-
30 MIDI Tape Synchronizer} can be recorded and
played back without interruption and without dbx
processing,

The digital fluorescent tape counter is tach driven,
displaying in minutes and seconds the distance the
tape has moved from a zero reference paint, The courter
alternately displays speed variation in percentages of
narmal speed. A maximum of +/- 16% speed variatian
is provided by the pitch contro! both in Record and
Playback.

The Rehearsal and Aute In-Qut features allow
automated controf of punch-in and out times without
external computer control. When used as the first
stage of the Automated punch-infout operation, the Re-
hearsal feature programs the MSR-16 1o repeat 8 punch-
infout sequence as many times as you wish before
actually executing it on tape. The distance between
the arase and record heads is automatically compensated
for for gapless “‘inserts’’.

In additian to a conventional return-to-zero function,
the MSR-16 is equippad with a two-point auto locator,
which also provides a repeat ptayback over the desired
segment of the tape,

Other features include LOAD, which prevents tape
from running off sither end of the reel; a SPQOL mode
for uniform tape pack; various EDIT and spot grase fea-
tures; AUTO INPUT which facilitates communication
betwsen studio and control room through the tape re-
turns, and mare,

This manual has been designed to help you as you
learn how to use those features. Please read it thor-
oughly and keep it handy as vou learn the machine,
Taking the time to use this manual now will save you
time later on,

TABLE OF CONTENTS

Intreduction . ... o it i e 4
Control Signal Block Diagram .. _ .. .. .. ...... 5
Specifications . ... ... ..t 6
Audio Signal Blogk Diagrame .. . ... ... ... ... 8
Level Diagram . .. 0.0 o i vt v mn oo s i e B8
Installations . . ... .. .o i v v v v 2]
Operation
1. Setting the Record Level .. ... ... .. ... 16
2. Setting the Monitor Level . . ... ......... 1B
3. Recording the First Track . ... ... ...... 18
4. Qwerdubbing ... ... L oo 17
8. Punch-in or Insert Recording . .. ... ..... 18
B. Rehearsal Programming and Autcoinfout
Procedures . o vev v i 18

7. Bouncing Tracks (Ping-pong) . .......... 21
8. Mixdown{Remix} ........... ....... 23
9. Recording with TepeSync . ... .. .. ..... 23
Featuresand Controls . . .. ................ 25
How thedbx Works ... .................. 30
Care and Maintenance ... ................. 31
Optional Equipment , ... .., .............. 32

{As for the contents of the Maintanancge section, which
provides service instructions for use by qualified per-
sannel, see the first page of that section.)
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MECHANICAL

Tape:
Track Format:
Head Configuration:
Motor:

Capstan:

Raei:
Reel:
Tape Speed/Accuracy3h
Pitch Control Range:
Wows and Flutter

15 ips:

7.5 i0ps:
Start Time:

Fast Wind Time:
Spooling Time:
Cueing:

Motion Sensing:

ELECTRICAL

Line tnput {Unbalanced}
input Impedance:

Maximum Source impedanca:

Maminal Input Level:

Maximum Input Level:
Line Qutput [Unbalanced)

Output Impedance:

Minimuem Load lmpedance:
Nominal Load Impedance:

Nominal Output Level:

Maximum Qutput Level:

Bias/Erase Frequency:
Equalization:
15 ips:
75 ips:
Record Level:
Power Requirements
USA/CANADA:
U K./AUSTRALIA:
EUROPE:
GENERAL EXPORT:
Power Consumption:

PERFORMANCE
Frequency Response?!
15 ips:
7.5 ips:

Repro Frequency Response

15 ips:
7.5 ips:

Total Harmonic Distortion (THD)2! :

Signal-To-Noise Ratio {ref. to 3% THD)

15 ips:

7.5 ips:

Crosstalk (between Adjacent Channals):

Erasure:
Headroom {Record Amp):

T TmER, ~ B YT TS i,

1/2 inch {12.7 rnm), 50 mil, low noise/high output tape
16-track, 16-channel
1 erase, 1 recard/reproduce

Phase locked loop DC direct drive motor x1
DT motor x2

10.8-inch, NAB hub

15 ips (38 cm/s) and 7.6 ips {19 em/s), £0.2%
+15% (both in Record and Reproduce)

£0.06% peak {DIN waighted]

+0.08% peak {DIN weighted)

0.5 sec. or less (time in which tape motion stabilizes at
selected speeds)

120 sec. or less {10 5-inch reet, 2400-ft tape)

400 sec. or less {10.5-inch reel, 2400-ft rape}

Auto {Using the EDIT button)

0.5 sec. £0.15 sec. {delay time from stop to next motion)

50 kOhms

10 kOhms
-10dBV {0.316 V)
+18 dBV (8.0 V)

220 Ohms

10 kOhms

50 kChms

-t0 dBV (0.316V)
+18 dBV 8.0V}
145 kHz

o0 +356 usec, {\EC/CCIR}
oo +70) psec. {1EC/CCIR}
250 nWhim {0 VU)

120V AC, 60 Hz
240V AC, 50 Hz

220V AC, 50 Hz
100/120/220/240V AC, 50/60 Hz
160 W

40 Hz 10 20 kHz *3dB (at 0 VU)
30 Hz to 16 kHz £3d8 (a1 -10VvW)

40 Hz to 20 kHz +3dB
30 Hz to 16 kHz +3d8B

0.8% or less at 1,000Hz, 0 VU (2B0 nWb/m both at 15 and 7.5

ips) (by the reproduce method)

108 dB {(*A’ weighted, with DBX)"

65 dB {"A’ weighted, without DBX)

108 dB (*"A’ weighted, with DBX)

B0 dB (“A" weighted, without DBX)

80 dB or better {1,000 Hz, 0 VU, with DBX)
70 dB or better {1,000 Hz, +10 v}

28 dB or more {1,000 Hz, 0 VL)

T, e
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OTHERS

Connector/Jack
Line Input/Qutpui:
Remote Controk:
Accessory 1 (Paraifel):
Accessory 2 {Serial):
Punch-infout Remote Control:

Standard Equipment:

Option:

TED - TREFERR MR AL U TR

RCA jack

D-sub, 25-pin

D-sub, 37-pin

D-sub, 15-pin

1/4" phone jack {for RC-3DP)

Power Cord, Empty Reel {RE-1013),
Cperaticn/Maintenance Manual,
Warranty Card

RC 416 Remote Control Unit

RC-30P Punch-in Footswitch

RE-1013 Metal Reel {10.5-inch, half-inch)
CS-807B 19" Consele Rack

LA-4Q Low-Impedance Adaptor

Measurements were gnade using the following TEAC test tapes:
1) TEAC YTT-11442 {15 ips, 38 cm/s}/YTT-1143 (7.5 ips, 19 crm/s)

2) TEAC YTT-8163 Blank Tape

3} TEAC YT17-2104 {15 pis, 38 em/s}/YTT-2103 (7.5 ips, 19 cm/s)

in these specifications, 0 dBV is referenced to 1.0 Volt. Actual voltage levels are also given in parenthesis. To
calculate the 0 dB = 0.77% Volt reference level {i,e., 0 dBm in a 600-Chm circuit), add 2.2 dB to the listed dB

value; i.e. -10dBV re: 1V =-77rer 0.775 V.

Changes in specifications and features may be made without notice and obligation.

"dbx is a registered trademark of dbx incorporated.

E53mmi21-3/4")

483mm (18]

294mm {11-9/16*)

440mm (17-5/16"}

44 mm

11-374") 230rmm [9-1/167)

486mm {1B-3/8")
aaamm {(17-1f2"}

----- |GD[_|F'-‘”-L]-
" acagocZaodIeoncd oo -
|| O TEIOOT e 1 (i .
J T2z I
{13/16") 1
25mm _/ Bmen
(R ] | [RET- |

21mm
1137167)

Be careful not to
damage plugs
when installing
the machine on
its back ina
haorizontal
position,
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1. UNPACKING AND INSPECTION

During unpacking, be careful not to damage the
MSR-16. Save the carton and packing material as well;
you may need them 1o transport your MSR-16 sometime
in the future,

Bax with Empty Reel

Side Paciking Material

After unpacking, give the machine a complete visual
inspection. If there is any evidence of damage due to
rough handling during transport, it is your responsibility
to notify the carrier and submit a claim.

Power Cord

Manual

2. INSTALLATION SITE

The MSR-16 may be used in most aress, but to
maintain top perfermance and prolang operating life,
observe the foilowing environmental limitations:

1} Nominal temperature should bes 5 to 35 degrees

C (47 to 95 degrees F).
2) Relative humidity sbould be 30 to 90% (non-

condensing},

3) Strong magnetic fields should not exist nearby.

4) The fan motor grid on the machine’s rear should
be at least 4 inches [10 ¢m) apart from watls or any ob-
jects to ensure free cooling air flow.



3. RACK MOUNTING THE MSR-16

The MSR-16 may be mounted to a standard EiA 18"
rack, such as the TASCAM CS-607B, Before mounting,
make sure the rack you are mounting the MSR-i6 to is
not warped or bent. Screwing the MSR-16 to badly
war ped surface may cause misalignment of the transport.

4. INiTIAL CONNECTIONS

CAUTION: Before attempting any cable connection,
check to make sure that all the units invoived in your
system are turned off.

When connesting the M5R-16 to your system, use
shielded cables that are as short as your situation will
allow. We recommend low-capacitance cables with
quality connectors, such as the TASCAM Pro Series.
Cheaper cable has less shielding and may introduce radio
frequency interference, hum and noise into your system.

A. Input/Qutput Connections

The MSR-16's inputs and outputs are handled by
RCA jacks located on the rear connector panel of the
machine.

Make the appropriate cable connections to the
Program busses and Tape Returns of vour mixer,

IT your mixer has phone jack (RCA} cutputs confirm-
ing 10 the -10 dBV standard, the meter readings of your
mixer and the MSR-16 should match, i.e., 0 VU an the
mixer will read 0 dB on the MSR-16 track it’s connected
to. If the readings don't match, always go by the read-
ings on the recorder.

10

&5, AC Power Cord

Make sure of a stable, firm connection both on the
MSR-16 and mains sides. Route the cord where there is
na possibility of stepping on it, to prevent accidental dis-
connecton.

C. Remote Control Copnection and Computer/
Synchronizer Interface

On the MSR-16's rear panel are located a REMOTE
CONTROL connector and ACCESSQRY 1 and 2 con-
nectors. The REMOTE CONTROL connection makes
it possible te connect the optional RC-416 remate
controi unit to orovide remote controi of all transport
functions. The ACCESSORY 1 connection is a parallel
port, maaning transport controls are each brought to a
saparate pin of the connector for external connection to
the TASCAM ES-BQ or other SMPTE synchronizers. The
ACCESSORY 2 is a serial pert, in which few® wires
carry digital messages to and from the MSR-16"s
microcompuier for external connection to a controlling
compuier with R5-232C serial data buss, [t is possible to
nook tp a2 serial-capable synchronizer {such as the
TASCAM MIDIIZER) to this port for contral and other
advanced functions. For detailed information on the use
of the ACCESSORY connections, consult TASCAM or
the nearest TASCAM dealer. {Also see pp. 11-14.)

5. REEL INSTALLATION

Proceed as follows:
1. Turn the holddown kneb until its cuter and inner
three detents line up with each other.

2. Line up the three notches in the full supply reel
with the three detents in the holddown knob on the
supply reel table and push the reel against the reel table,

3. Turn the holddown knob fully clockwise unti! it is
firmiy seated in place.

4. Repeat the procedure for the empty takeup reel.

NOTE: Before running tape, make sure that the reel
helddown knob is tight on both the supply and takeup
reels.
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6. TAPE THREADING

1. Press the Head Shield t{head gate} downward
toward the plate. 1t will latch down, revealing the heads.

2. Thread the tape exactly as shown below,

3. Replace the head shield” by pressing it down
lightly (it will unlatch),

“ACC, SSORY 1"PARALLEL CONNECTOR

SMPTE/EBU Time Code

SMPTE is an acronym for the Society of Motien
Picture and Television Engineers. The SMPTE Time
Code (COB.12: time and control code for video snd
audio tape for 525/30 television system) was defined in
1970, and it is naw accepted as @ universal standard.

This reference is to an 80-bit digital code developed
by SMPTE and used to designate the exact location in
hours, minutes, seconds and frames (24 frames/ssc, for
film or 30 frames/sec, for video) on a film, video tape, or
audio tape. Suitable eguipment can synchrenize {"'lock
up”}) two or more machines by using the SMPTE time
code recorded on each.

SMPTE European Standard, that refers to 25 frames
per second, states the EBU {abbrev. for European Broad-
casting Unien) time code when it is especially necessary
to distinguish from the USA Standard with 30 frames
per seqond.

A time code generator is used to record SMPTE corde
onto one track of the tape. A time code controiler can
then read the code from two or more tape machines, and
by also servo-controlling the reel motors of those ma-
chines, bring them to specifiec cue points, A time cade
synchronizer further controls tha capstan motors to
kaep both of the tape machines running synchronously.
These technigues can be used to obtain maore tracks for
recording (two or more audio machines “locked up™ to-
gether), te mix audio signals in sync with video or film
images, 10 make complex edits by transferring material
from one cr more audio machines to another, and so
forth.

Connecting a Synchronizer to the TASCAM MS3R-16

Connection between the ES-50 synchronizer/ES-51
edit controller and the MSR-16 is a plug-and-go pro-
position. Pre-wired interface cabies needed are available
from TASCARM.

The TASCAM MSR-16 provides signals to the syn-
chronizer (via the ACCESSQORY "1 connector) which
indicate its speed, the direction of the tape travel, and a
refererce power supply. Alsg, tally signals indicating the
M3R-16's mode (PLAY, F. FWD, REW, STQP) are given
to the synchronizer so it knows the current transpart
status. Inputs on the same ACCESSQORY "1’ connector
are provided for status commands from the synchronizer
(PLAY, F.FWD, REW, STOP, REC, LIFTER CONTL
Also, there is ap input for a capstan drive reference fre-
quency signal from the synchronizer so that the actual
record/play speed can be varied to maintain synchroniz-
ation.

The MSR-16 will also operate satisfactorily with a
variety of ather manufacturers’ synchronizer/controllers.
The manual for these preducts should provide you with
encugh interface information for use with the TASCAM
tape machines. Or else, cansult the synchronizer manu-
facturer far further details on interfacing.

11
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Pin Assignment {ACCESSORY 1)

. INTput)=QUTiput _ 1M pun]- DT lput)
Pin = Sbl;l'\ih Functon Pin = signats Funchign
1 PLAY iN Inputs PLAY signal I3 PLAY COMMAND OUT Dutputs open.col.
_ at L leval. lec1or signal {Low

? FF IN Inputs FF nital at L levei when PLAY 15
level. pressed

3 RE 1] Inpuis REW signal ar 22 STOP COMMAND QUT Quiputs open-col-

L tevel. - lector signal |Low

4 open terminal level when STOP

- 15 pressed)

P STOP W Inputs STOP signal 23 | AEC COMMAND OUT | Outputs open-col
L fevel. .

- lector signal {Lowe

§ RELC 1N tnputs REL sgnal a1 level when REL is
L level pressed)

7 LIFTER CONT IN inputs LIFTER shify 24 AHEARSAL MODE IN | Accepts Rehearsal
rancellation signai at enabling signal com-
L Ilms‘,b ing from a properly

i open lermnal equipped exterral

RN ) control unit {low

q ufigowWn out Qutputs tape running level with Rehearsa! In}
conrrol signal at H or 75
L leved,

M CF ourt QJuiputs ppen-collec 28
tor signal {12 Hz

. 27
pulse a1 15 ips ) open tecominal

1" PLAY TALLY OUT Qutputs apen.collec 28
tor signial {Low level
during PLAY mode ) PL

12 FF TALLY  QUT Ouiputs apen-collec- 30 %
tor signal {Low level
dunngg EE I'I'\n“d‘B.l 3 EXT FREC IN Inputs speed contrn|

—_ HOT] signal al input signai

13 REW TALLY 0OUT (utputs open-collee ol 3.0V or more and
tar signal {Law tevel ol 48k ta 19,2 kHz
during AEW mode. | {HOT side) ’

1 STOF TALLY QU7 Qutputs open -callec 32 EXT FREQ N Inputs speed cantiol
tor signai (Low level ICOLO} | signal (COLD side)
duning STOP moda.} —

] INT/EXT IN Inputs internal/

15 AEC TALLY OUT BQutputs open-col external speed con-
lector signal (Low trof select signal
level during record Internal: HIGH tevel
mode) External: LOW level

16 SHUT.QFF TALLY QUT Outputs ppen-col- ke apen termingl
lector signal (Low 3| «15Vsupply  OUT Maximum: 50 mA
fevel during tape voltage
stop) .

i 3B Main urir GHD
17 open terminal
37 +5 V supply QuT Maximum: S0 mA

18 ogen 1erminal voitage

19 REW COMMAND OUT QOuiputs apen-col
lector signal {Low
tevel when REW 15
presed)

20 FF COMMAND QUT Quiputs open-col.
tector signal {Low
level when F. FWD s
pressed)

12
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(FF comMang ouT) : 20
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USE OF THE RS.232C SERIAL INTERFACE PORT
fACCESSORY 2]

The MSR-16 operates to its full potential when in-
terfaced with the MIDIIZER, an intelligent, highly ver-
satite serial synchronizer, which provides a link betwsaen
SMPTE/EBU based audiofvideo production and MIDI
music creation, It shifts between tima code and MIDI
data to constantly adapt the MSR-16 and.cther associat-
ed machinas/units to ever changing requirements of each
application.

Specifically, advanced functions the MIDITIZER pro-
vides access to include Record On/Off Programming {up
to 16 individual tracks), 20-point Autolocation, Syn-
chronization either referenced to time code addresses or
to MIDI coded bar numbers, Time code/MIDI| data trig-
gered events, MiD[ Program Change which can be con-
trolled with time code too, a "Total Time' function
which accommaodates your program material to the re-
quired length by automatically changing the tempo, and
more. |Complete, update information about the
MIDIZER will be made available no later than its up-
coming release.)

The method of communications perfarmed in com-
pliance with the RS-232C standard differ depending on
the mechanical/electrical characteristics and system pro-
grams of the associated machines/devices, and a small
error in communications thwarts the interfaced system
and even causes this to run “wild,”’ For detailed technical
infermation about the use of the MSR-16"s Serial Port,
consult TASCAM or your local TASCAM deaier,

I it ST LTI IR L SEE GERTEESEE SN AMSURRIG!

VOLTAGE CONVERSION

MOTE: Voltage conversion is not possible on modelr
sold in the U.S.A,, Canada, U.K., Australia or Europe.

For general export models, if the input voitage
specified on the MSR-18 or packing carton differs from
the line voltage at the installation site, pleass request
vour dealer to change the voltage setting of the machine.
The procedure entaiis the opening of the machine.

NOTE FOR U.K. CUSTOMERS

As the colours of the wires in the mains lead of This
apparates may not correspond with the coloured mark-
ings identifying the terminals in your plug proceed as
follows:

The wire which is coloured GREEN-and-YELLOW
must be conpected to the terminal in the plug which is
marked by the letter E or by the safety earth symbol =
or coloured GREEN ar GREEN-and-YEL LOW.

The wire which is coloured BLUE must be connected
to the terminal which is marked with the letter N or
coloured BLACK.

The wire which is coloured BROWN must be con-
nected to the terminat which is marked with the letter L
or coloured RED,

IMPORTANT

THE WIRES IN THE MAINS LEAD ARE
COLOURED IN ACCORDANCE WITH THE
FOLL.OWING CODE:

GREEN-AND-
YELLOW:EARTH
BLUE: NMEUTRAL

BROWN: LIVE

WARNING: THIS APPARATUS MUST BE
EARTHED.

14
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t. SETTING Tiic R-CORD LEVEL

The MSR-16 does not utilize its own controls for
setting the volume or “level” of the signal to be record-
ed, Therefore the recording level is adjusted on the
mixer. The basic procedure for setting the record level
is as follows:

1. Consult your mixer manual for information about
setting its Input Trims, Faders, EQ's and other controls
that hawe an effect on the output level of the mixer. Set
these controls to their nominal levels on the mixer.

2. Switch power on to the MS3SR-18. The digital
counter will indicate “-88.8.8" for a few seconds as the
machine’s logic circuits initialize, then the display will
change to “00.00.”

3. Press the Record Enable button for a track being

fed by the mixer output.
s

In the following illustrations, @} shows a blinking
LED, and -j@;;f— a steadily lit LED,

| 2 3
TAPE SPEED
FOWER EXT FIL VaRl LOW  baGIT
] :gﬁ ﬁ
jrm——)
RESET, [——
= =
LOAD% 1

6 TS o - -
PLAY RECORD —— — o
i p——
=8 i v R
> i E>
1a
{& =g
7 a8
0P
|
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4. Play an inst:ument {or speak inte a mic}. While
you are doing this, wateh the meter on the mixer and
the track’s LED meter on the MSR-16. At the loudest
point, both meters should peak at the reference leve! of
“0.” If not, adjust the level of the source.

2. SETTING THE MONITOR LEVEL

The manitoring of both the recorded material as well
as the source during the recording process is accomplish-
ed through the mixer’s monitor section. Refer to the
mixer's manual for the correct procedure in setting up
the monitoring system.

3. RECORDING THE FIRST TRACK

When all necessary level adjustments on you:mixer
are complete, you can 4o ahead with your recording. As
an example, we will assume that you wish to use Track
#1 as a rhythm track. ’

1. If the MSR-16 is not on, press the POWER switch.

2. Check to see that the Speed Mode selector switch
is set to its FIX position and its green LED is on solid. If
not, set it to FIX.

3. Set the TAPE SPEED selector switch to HIGH for
15 ips {38 cm/s} ar to LOW for 7.5 ips {19 ¢m/s), as
desired.

4. To prevent the tape from rewinding off the takeup
reel during later operation, play the tape 30 seconds or
so from the beginning of the tape. Press RESET and
while holding it press the LOAD button. The current
point on the tape is put into the MSR-16's memory
system. This point, regardiess of whether you later reset
the zero point elsewhere on the tape, is set as an auto-
matic STOP point so you can't accidentally rewind off
the reel, [Alternatively, you can use the LOAD feature
to set a STOP point near the end of the tape so the tape
does not unintentionally F.FWD off the supply reel )

5. Press the Record Enable button for track #1
{track we use cnly as an example), A red LED will begin
flashing an and off above the track’s Record Enable
button.

6. Press and hold down the Master RECQRD hutton.
While still holding RECORD down, press the PLAY
button. The tape will begin moving in its forward
direction and recording is now in progress on Track #1.
The RECORD LED should light solid and the LED
above the track’s Record Enable button that was
tlashing should also now be an solid,

7. When you have finished with recording, press
STOP to terminate the recording. The RECQORD LED
will turn off and the track’s LED will begin flashing as
before.

8. Press the "RTZ'" {Return to Zero] button. The
tape will rewind, sutomatically stopping at counter zero
point,

Pl
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First Playback

1. Release the Track 1 Record button by pressing it.
Its blinking LED will go out showing that Track =1 is
now in “safety’’ status. Check to make sure that all
other tracks are alse in “safety” status with their LEDs
off.

2. Prass PLAY. The track you just recordad can be
listened (monitored] through the mixer.

If you are not satisfied with your first take and want
to re-record it {therby erasing the first take), all you
have to do is:

al Make any changes that occured 1o you while you
listened to the first playback.

b} Press RTZ to rewind the tape to G0.00.

¢] Press the Track 1 Record Enablg button.

d) Press RECORD and PLAY together and try again.

Once you have a basic track you're satisfied with, you
are ready to move on to overdubbing.

4. OVERDUEBING

There are two tasks in overdubbing. First, the new
signals must be adjusted for proper level going to the
MSR-18, as in tracking. Second, you must make a proper
monitoring mix of the existing track{s). Here is 3 bhasic
overdubbing procedure:

2 +- et —— [ ———
- p———
- ETEETE —— T I
p——

li>| RTZ

FLAY RECORD STOP

I

-]

T B
)

i |

1. Select an open track for the overdub: Since we
assume, in our example, that you have recorded your
first take on track }, you can choose any other track for
the overdub. Factors affecting which track you choose
include how many total pars you will record, and
whether you plan to bounce {“ping-pong”) tracks later.
le this example, we'll assume that you choose track 2,

2. Place the track in record ready mode: Press the
Record Enable button for track 2. Its LED will start
blinking, Make sure that previously recorded tracks
{such as track 1 in our example} are in safe mode so you
don’t accidentally erase them.

3. Adjust the recording level of the new sources using
your mixer controls, watching the meter level on track
2.

4. Play the tape and adjust monitor levels for a
proper balance of the incoming new signal with the
signal being played back frem track 1 in your head-
phones or manitor.,

5. Rehearse your overdub until you feel confident
that your levels are correct, Rewind to 00.00 by pressing
RTZ.

6. Record the first overdub by pressing RECORD
and PLAY,

7. Stop the recording by pressing STOP {or PLAY).
8. To listen 10 playback of the overdub, press the
track 2‘s record enable button (to place the track in safe

mode}, then rewind to the beginning of the take and hit
PLAY,

17
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5. rUNCH-IN OR INSERT R: CORDING

The MSR-16 can manualy punch in with the master
RECORD button, the Track Recerd Enabie buttons, or
the optional RC-30P footswitch, You can also program
the punch-in and punch-out with the REHEARSAL and
AUTO IN/OUT functions so the MSR-16 automatically
punches in and out for you.

lanual Punch-In

METHOD A: Punching with
button or footswitch

the master RECORD

1. Make the following preliminary settings:

a) Press the Record Enable button of the track you
intend to INSERT on. lts LED will start blinking,

b} Press the INSERT switch. Its LED wili lightsolid.

c} Adjust the recording and monitoring levels for the
desired balance.

2. Press PLAY. You can use the INSERT switch to
toggle the MSR-18"s meter and output between source
and tape. While the tape is in PLAY and INSERT is on,
you’ll hear tape; whiie tape is stopped or INSERT is off,
you'll hear source.

3. When the tape reaches the desired punch-in point,
press RECORD or the footswitch 1o start recording, The
monitor switches from tape 10 input on that track. The
master RECORD LED and Track Record LED both stay
on.

4, Punch out by pressing STOP, PLAY or the foot-
switeh,

METHOD B: Punching with the Track Record button

This methed is sometimes called *rolling in record”
and requires that you have a free hand.

1. After the recording and monitoring levels are set,
make sure that all fracks are SAFE (no track LED blink-
ing).

2. Press RECORD and PLAY together to start
playing the tape, The RECORD LED wil! blink, showing
that the MSR-16 is in record-ready mode.

3. Press the punch-in track’s recard button when the
tape reaches the punch-in point. The master RECORD
and track record LEDs wili both light up steadily,
showing that recording is taking place.

4, To punch out, press the Track Record button
again (you'could also press STOP ar PLAY).



6. REHEARSAL PROGRAMMING AND AUTO IN/
OUT PROCEDURES

The Auto Locator has priority over the Rehearsal and
Auto InfOut modes, If LOC 1 LOC 2, REPEAT, or
RTZ is pressed, the function pressed is activated erasing
all the memories you have set for punch-in. The LED
RHSL or AUTO IN/OUT will then blink untit CLEAR
is pressed.

Programmed Rehearsal of Inserts (RHSL}

Before you actually record an insert, the MSR-16
aliows you to “preview’ the punch-in and out points
with 1ts special REHEARSE function. During a re-
hearsal, the tracks in record ready mode wiil switch
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meter and output from tape to source and back again,
but won't actually record, What vyou hear in vyour
menitar mix will be the same as during recording; so if
the first in-cut points aren’t correct, you'll hear it and
can CLEAR the old points and try again until you've got
exactly what you want,

CAUTION: Although the advanced circuitry of the
MSR-16 allows gapless punch-in on the tape, there is stiil
the distance between the erase and record heads to be
compensated for. Depending on tape speed, the time
from a punch point to the actual infout is 1/15th or
1/8th of a second. A few practice runs will get you
accustomed to the timing of punching in.

Entering the Automatic Preroll and Punch-In/Qut Points

NOTE: If you want to quit what you are doing at
any time during the foliowing procedures, pres;s CLEAR,

1. Press the Record Enable button of the track you
want to punch-in on. 115 LED will start blinking. Checl:
to make sure that all other tracks are in safe mode.

2. Press the RHSL switch. Its LED will begin blink-
ing. As long as this light blinks {or stays on salid as it
will do later, in step 8], you can’t actually record, even
though the master RECORD and track’s Record LEDs
may go an solid,

3. Press the INSERT switeh, Its LED will light.

4. Adjust the record and monitoring levels for tha
desired balance.

5. Press PLAY, That peint on the tape will be put
into memaory defined as the preroll start point.

6. At the punch-in point, press RECORD or the
footswitch. Your punch-in point will be put into
memaory, The track’s record LED will light steadily, but
the master RECORD LED will blink, showing that
recarding is not actually taking place.

7. Press PLAY or the footswitch when the tape
reaches the punch-out peint. That point will be put
into memory. The LED for the selected track wiil start
blinking and the RECORD LED will turn off,

8. After a 3-second postroll, the RHSL. LED will go
on solid, while the tape will automatically rewind,
stopping at the preset start point. The MSR-16 is now
in Rehearsal Ready mode,

Preroll lof Pastroll
the gesired [fixed to
duration} Punch-in Segment 3secd)
! B »—
T IN ouT

Auto Rewind
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Reh.s1sing the Punch-in {“D: - Run’'}

1. Make sure that the MSR-16 is in "“Rehearsal
Ready’’ mode with the punch-in and gut points mem-
orized and the RHSL LED on solid. Press PLAY or the
RC-30P footswitch. The MSR-18 will begin playing from
the preset start point.

2. When the tape reaches the preset punch-in point,
the track's output will switch from tape to source, The
LED for the punch-in track stops blinking and stays cn,
although recording is not yet taking place. Your live
instrument can be heard fram the output of the track.

3. When the tape reaches the punch-out point, the
track’s ocutput will switch back from source to tape. The
LED for the punch-in track will start blinking, indicating
that the “dry run’’ record is over. -

4, After a 3second postroil, the tape will automatic-
ally rewind to the preset start point, ready for as many
rehearsals as you wish.

Practice the performance until you are sure that you
wiil get it right when actually recording. Remember,
once you punch in over existing matearial, that original
signal is erased.

Actual, Auto Punch-In

Once you're sure your performance and the punch-
infout points selected are cofrect, you're ready 1o
actually record the insert. The INSERT and RHSL. LLEDs
should still stay on. All tracks should be in SAFE except
the ones you intend to record.

1. Press the AUTC IN/OUT switch, A red LED will
hegin blinking above the AUTO IN/OUT switch, while
the RHSL LED that was cn solid will turn off, indicating
that the MSR-16 is switched from REHEARSAL mode
ta actual, automated *punch-in resdy” mode.

2. Press PLAY ar the footswitch to begin the praroll
from the preset point,

3. When the tape reaches the preset punch-in paint,
the punch-in track will automatically enter actual regord
mode, and the RECORD and Track LEDs will turn on
solid. New material is being recorded, erasing the ofiginal
part.

4. When the tape reaches the memuorized punch-out
point, the MSR-16 punches cut of Record. The RE-
CORD LED will turn off and the track’s LED should
again be blinking.

5. After a 3-second postroll, the AUTQ IN/OUT LED
that was blinking will turn on solid and the tape will
automatically rewind to the memorized start point.

To review the result, press PLAY or the footswitch.

The tape will play the entire segment and rewind 1o the
start point.



To record again using the same memory paints, press
the AUTO IN/QUT switch again tits LED will again
blinking), then press PLAY.

To terminate the Auto In/Cut procedure, press the
CLEAR switch. The AUTO IN/OUT LED which was an
salid will turn off. By hitting CLEAR, you erase all of
the three memory points (Preroil Start, Punch-in and
Punch-0ut peoints),

About Punching In

Setting in and out points: For both musical and
technical reasons, when punching in or out of a track,
you must select points that are “in the clear”, ie, in the
pauses between phrases or notes. !t sounds unnatural
and makes the insert noticeable if you recard a new note
nefare the old one has ended, or are haolding a note as
you punch in or out. For this reason, some session
players leave a beat or two Bf silence between passages
they might want to edit fater. Making inserts well
recuires some practice. Many engineers count bars and
beats to keep track of the punch in and out points and
hit them on cue, Because of the spacing between the
erase and record heads, you may need to anticipate your

mfout points by a fraction of a second for extremely
tight cues though the gapless operation and high speed
of the MSR-16 makes it much easier,

External computer punching: If you need insert
points that are consistently repeatable within 1/30t1 of
a second, you may want to contral the M8R-16 by an
external computer device. With this method, track 16 is
recorded with SMPTE time code and punch-infout
points are entered into the MSR-18 via the serial con-
nector on the back panel. The procedure is similar 1o the
MSR-16’s built-in AUTO IN/OQUT function but more
accurate because the computer is reading a reference
actually recorded on tape instead of tach pulses gener-
ated by the movement of the tape reels.

Level matching: Mo matter how carefully you set
your punch peints, if the inserted material is louder,
softer, or a different tone from the originai track, it will
be noticeable, Set the EQ and velume sattings on your

" mixer the same as they were during the original record-

ing. If you make inserts immediately after recording,
don‘t change the instrument or mixer settings at all.
Keep in mind that at a certain point it's better 1o record
the whole track over than making multiple punch-ins.

7. BOUNCING TRACKS (PING-PONG}

The recording capability of the MSR-16 is not limited
1o the sixteen tracks. As you progress with recording,
you may reach a point where you need more than
sixteen tracks of material. This is where Bouncing — also
callad Collzapsing or Ping-ponging tracks — is invaluable.
Essentially, bouncing tracks consists of a “‘mini mix-
dawn’’; taking tracks that have aiready been recorded,

making a mix of these tracks and re-recording them
hack onto an empty track {or tracks) of the MSR-16.
With all multitrack recorders, it is possible to get
feedback when a track is recording signal heing bounced
from the track right next to it. To eliminate feedback, it
is advisable to bounce on a track away from the originals.

TRK 1 A £ E
2 B F F
3 c G G
4 D - H . H
5
i]
7 E+F+G+H
8 A+B+C+D A+B+C+D
Houncing tracks 1 — 4 Tracks 1 —4 available  Bouncing new tracks 1 — 4

onto track 8

for recording new parts  onto track 7

Other Tips About Bouncing

1. Before you record over the parts that have been
bounced together, make certain that you're happy with
the overall sound of the bounced parts, because you
won't be able to change their mix or punch-in to fix
arrors,

2. itis possible to bounce tracks more than ance, ie.,
to take a bounced track and combine it yet again with
other material onto another ernpty track. There are
limits, however, just as there are anytime you make a
copy of a copy. Eventually the sound will get "blurry”
— treble will be decreased and added dropouts will
become more noticeable. Whether the added versatility

of bouncing is worth the slight loss of sound is up to you
and the demands of your project.

3. it is also possible to add new, previsously un-
recorded parts to the bounced material, for example to
take Tracks 1-4 and mix them with additional "live”
sounds onto Track 5.

4, Certain material lends itself to bouncing — vocal
backgrounds, layered keyboards, etc. Main parts of the
program such as lead vocals and instrumental sotos are
best left on their own tracks o you can control them in
the final mix,
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Bouncing: Example
Let’s take the contents of tracks 1-4 and bounce
thern to track 8.

1. Set your mixer 50 that the main input ¢hanneals 1-4
are receiving the MSR-16's tape outputs.

2. Assign channels 1-4 to the group output an the
mixer connected to track 8 of the MSR-16.

3. Press the Track 8's Record Enable button {Recerd
Ready Mode). 1ts LED will start blinking.

4. Make sure that the monitor section of your mixer
is receiving the output from track B and nothing else. All
other signals feeding the maonitor should be turned off.
This gives you an accurate monitor of the mix you'ra
actually bouncing.

5. Start playing tha tape, Slowly raise up the channel
faders 1-4, and the master fader of the program group
the channels are assigned to. Get the balance you want
from the channei faders, then adjust the master fader for
overall level until you get proper meter readings on the
MSR-18.

6. Press the RTZ button to rewind the tape to
counter 00.00.

7. Press PLAY and RECORD to begin recording.
8. Stop recording by pressing STOP or PLAY.

9. Press the track 8 Record button to prevent ac-
cidental erasure of the track.

10. Press RTZ then AUTCO PLAY to hear the result.
Make sure you've got a mix that you want to keep. If so,
you're free to record over the old tracks; if not, make
whatever adjustments that are necessary on your mixer
and try it again.



8. MIXDOWN (REMIX)

Once all the tracking and overdubbing is complete,
it will be time to mixdown to stereo, At this point, the
MSR-16's tracks should all be in safe mode, and the
main input channels of the mixer should be switched
to receive signal from the MSR-16, The stereo outputs
of the mixer should bz connected to vour 2-track
recorcer, and your manitor “where from" switch should
he switched to receive signal either from the Z-track
outputs or the stereo output of the mixer,

NOTES:
1. If you recorded the 16-track tape with DBX noise
reduction, you shauld play it back with DBX on, DBX is

an encode/decode process. It is not passible to get a
“DBX mixdown” by defeating the ngoise reduction on
playback, mixing encoded tracks to stereo, and then
playing back the 2-track master through a DBX decoder.

2. Once outputs of the M5R-16 have been decoded
by the DBX unit within the MSR-16 they behave like
any other audio source, and can be mixed down to any
meadiurm: digital tape recorders, cassettes with Dolby B8,
C or DBX noise reduction, or the audio tracks of a VCR,

Fd
Headphones QUTPUT
1| 2 15[ 16
¥ oy Uy oy LINE IN
» STEREOQ OUT
Mastering 4 Mixer
2-track recorder <%
AUX or
w w TAPE MONITOR
Meonitor Amp
Monitor Speaker Monitor Speaker

9. RECORDING WITH TAPE SYNC

Your MSR-16 has special features designed to make
it an ideal recorder for use with electronic musical
instruments, Track 16 is specifically designed to be used
with the recordable synchronizing codes used by MIDI
{Musical Instrument Digital Interface] as well a the
SMPTE time code. Since MIDI itself is a computer type
digital language and cannot be recorded on analog tape,
it is necessary to convert MI 1 timing clocks to record-
able FSK {Frequency Shift Keying) signals using a MIDI/
FSK converter such as the TASCAM MTS.30. Sorme-
times this type of converter is built into seguencers,
drum machines and computer interfaces.

If you record the sync tone at the same time as in-
strument tracks, processing delays in some sequencers
may cause phasing or timing lags during Playback. It's
good practice ta record the sync tone before recarding
instruments to tape.

® Cannect the FSK output (labeled "Syne Cut’ or
"“Tape Qut™) of your sequencer, MIDY converter,
ar computer interface directly to the INPUT of track
16, Do not patwch through your mixer. A direct con-
nection between the sync tone generator and the

MSR-16 ensures that FSK won’t aceidentally leak
into the audic, and unwanted audio won't feak into
the FSK.

@ Press on the Record Enable button of Track 16 {red
LED blinking).

@ Turn on the SYNC LLOCK switch on the front of the
MER-16. This defeats the dbx encodefdecode for
track 18 only. The SYNC LOCK LED will blink.
CAUTION: Be sure to press the track 16% Record

Enable bution BEFORE the SYNC LOCK switch.

Otherwise recording is NOT possibie on that track.

- @ Consult the owner's manual of the device that s
generating the sync tome to find out how to start the
tone. Most units utilize a “pilot tong” that is output
before the unit is started te heip you set the level on
the tape deck,

@ Press RECORD and PLAY. After a few moments, hit
START on your sequencer unit. Let the sequence
play to its completion without stopping the MSR-16.

@ Once track 16 is compiete, release the Track Record
button by pressing it. Its LED will go out, and the
SYNC LOCK LED will go on solid showing that the
track is locked to play mode.
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Connect the Track 16 cutput directly to the Syne
in {“Tape in”}) of the sequencer or MIDI converter.
Agzin, do not patch through the mixer,

Consult the awner’s manual of your sequencer unit
for specifics of how to switch it to follow external
tape or MIDI clocks, depending on whether you're
using a MIDI/FSK adapter.

Rewind and play the tape. The sequencer or drum
machine will start at the correct place on the tape
every time and play at the same tempe that was
recorded. Or your converter will transiate the sync
code playing back from track' 16 into MIDI clock
information which, in turn, will drive the MIDI
program in the sequencer or drum machine. In
addition, the synthesizers and other sound sources
or processors connected to the sequencer will now
operate in syne with the tape. In this way you can
continue to record other “non-MID! sound sources”
— focals, acoustic instruments, gtc. — on the remain-
ing tracks while listening to the MIDI instruments
playing aiong with the sync track 18.

By following this procedure, the sequencer in effect
uses track 16 as a "guide” track to play as many
instrurnents as are being controlled via MIDI from the
sequencer, creating “virtual” tracks. You may decide
to actually record the zudio output of some of those
tracks so you can use the instrument in a different
way on another track, or you can leave the "virtual”
tracks unrecorded until mixdown time. Combining
virtual fracks with the normal tracking procedures
used in recording makes it possible to record a
tremendous number of different instrument scunds
on a small number of tape tracks. Your only real
limitation is the number of sound sources and the
capacity of your sequencer,

About Tape Sync

2

It is possible to record onto track 15 while locked
to time code or sync tone from track 16 without any
problem if you keep in mind that crosstalk is greatest
during the overdubblng of track 15, since the record
level in the head is 40 dB hotter than it is during
playback. The signal of track 15 inductively cross-
talks to the head windings of track 16, possibly caus-
ing @ sequencer to miscue or a synchronizer 1o drop
loek. f this happens, there are a few remedies:

a) Lower the record level of the signal onto Track 15.
b) Insert a 10 or 20 dB pad between Track 16 out
and the synchronizer. There is a point with many
units where the crosstalk is attenuated below the
“confusion threshold” of the cade reader, but there is
still enough level on the time code for it to be read.

¢) Consider recording track 15 while the virtual
tracks aren’t locked up. In playback, the crosstalk
returns ta a normal level, and you can lock up to
track 16 again. If you record code and sound simult-
angously, record tracks 15 and 16 at the same time ...
there is no sync crosstalk if 15 is never overdubbed
anto,

NOTE Certain types of instruments — percussion or

other instruments with extreme transients, synths with
pulse waves, etc. — are more likely to cause a reading
problem than other instruments.



~REAR PANEL—

1. REMGOTE PUNCH IN/OUT Jack

This is for connection of the optional RC-30F foot-
switch, Whether you're a busy enginger, producer, or a
musician with both hands on an instrument, there are
times when you can't drop what you are doing to press
RECORD button. The RC-30P is. the solution. It lets
vou punch-in and out of Racord with a tap of your foot,

2. ACCESSORY 1 Connector (37-pin, D-sub}

1t has the inputsfoutputs necessary for the direct
interface with the TASCAM ES-B0 Synchronizer or
other SMPTE/EBU Synchronizers/controllers. ACCES-
SORY 1" is a parallel port, as opposed to the ACCES-
SORY "2 connector. ’

3. ACCESSORY 2 (SERIAL I/F) Connector [15-pin,
D-sub])

This is a serial +/Q port confirming to the RS-232C
standard for linking the MBR-18 to an external com-
puter, ar synchronizer such as the TASCAM MIDIiZER.

The dip switch adjacent to the connector is used to
select the bit rate {date transmission speed) as per the
diagram beside the switch.

4, REMOTE CONTROL Connector (25-pin, D-sub}

This is for connection of the optional RC-418 remote
control unit. With the remote control unit, you can
control all tape motion from a distance of up to 15 ft
{5 m}.

5, INPUT Jacks 1-16

Each of these RCA jacks accepts a nominal input
level of =10 dBV {0.316 V). The input impedance is 50
kOhms (unbatanced),

6. OUTPUT Jacks 1-16

These outputs carry either the tape signal of the
correspending track, or the source (input} signals, de-
pending on the position of various front panel controls,
See the switching logic table on page 27,

The MSR-16 has no output level controls of its own
and the output level is the same as the input level; that
is, —10dBV {0.316 V). The output impedance is 100
Obms (unbalanced).

7. AC IN Connector
For cannection of the provided AC power cord.

—FRONT PANEL—

1. Reei Holddown Knobs

These are permanently mounted, and are used for
the instaliation of large hub 10.5-inch reels. Clockwise
rotation of the knobs tightens the reels in place.

2. Reel Tables

Support 10.5-inch reels/half-inch tapes. Use the same
size and type of reels for both the suppiy and takeup
sices,

3. Impedance Roller
Also referred to as “'fiutter filter,” which insures aven

tape travel across the heads and low wow and Hutter
performance,

4. Tension Arms

The capstan servo controls the tape tension and
motar torque through the use of a peosition sansor
attached to the right tension arm. The right tension arm
is also associated with a shut-off mechanism that stops
all tape motion if the 1ape stackens ar spitls off the reel.
The left tension arm compensates for slight irregularities
in the supply reel in addition to maintain even tape
tension.

5. Capstan Shaft and Motor

The DD {Direct Drive) capstan motor is controlled by
a PLL {Phase Lock Locop) servo to ensure gprecise tape
speed.

6. Counter Roller -

This measures [inear tape footage, which is converted
into elapsed time from whatever zgro point is entered.
The counter raller is associated with a tach generator to
provide information about tape motion to external
synchronizers during fast wind movements.

7. Pinch Roller

The MSR-16s pinch roller is a “self-centering” type
for maximum tape motion consistency. A rubber coating
on it is of urethane for maximum resistance both to
wearing and to cracking or hardening, Also, the pinch
roller is, as with all other major rotating components,
supported by ball-bearings to minimize friction and
retain ciose tolerance.

8, Head Shield (Head Gate)

Pushing this shield plate down inta the plate provides
a full access to the head biock for tape threading and
maintenance.

9, POWER Switch

Controls AC power to the MSR-16. Pressing POWER
a second time turns the machine off, and clears the
MEMO 1, MEMO 2, Punch-in Rehearsal {(RHSL), AUTO
IN/QUT, and LOAD memories,

10. LOAD Switch

This feature ensures that your tape will never run off
the reel at either end. When LOAD is pressed while
holding RESET pressed down, that point on the tape is
put into the MSR-16's memory system. Once the LOAD
point is established, the tape wili stop at that peint
whenever it runs in REW or F.FWD. The memory point
does not move even if the counter is subsequently reset
to zero elsewhere on the tape.

When you wish to remove tape from the deck, simply
press REW {or F.FWD) again to get past the LOAD

. point.

To change the LOAD point, move the iape to the
desired point and press again RESET and, helding it
pressed down, press LOAD,

When the MSR-16 is turned off, whatever LOAD
point has been memorized is cleared from memory.

NOTE: There is only one load point; you cannot set
LOAD points at the beginning and end of the tape
simultanecusly. Typically, set the load point 30 seconds
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{to allow for overshoot) from the beginning of the reel
when you're working at the start of the tape, and when
you're working towards the end of a reel set LOAD
about 30 seconds from the end.

11. Speed Mode Setector Switch

This switch selects either FIX or VARI mode. The
setting of the switch is defeated as soon as external
specific signals are fed into the MSR-16 via it's rear pansi
ACCESSCORY 1 or 2 cannector in which case the EXT
LED will automatically turn on. [

FEX: Locks tape speed to LOW (7.5 ips, 18 cm/s) or
HIGH {15 ips, 38 c¢m/s) speed, as selected by the TAPE
SPEED selector switch {#12). Setting to FiX is indicated
by a green LED. .

VARI: Switches tape speed control to the PITCH
CONTROL. “MNon standard’* tape speeds can then be
used. Setting to VARI is indicated by ared LED.

When the MSR-16 capstan motar is under external
control of a synchronizer/controller the EXT LED will
light stzadily in vellow. When either the €ontrol signal or
9,6 kHz reference to the MSR-16 is interrupt, the EXT
LED will flash and the FIX LED will turn on selid, in-
dicating that the FIX speed mode is active, as summed
up in the table below.

ACCESSORY 1 ACCESSQRY 2
FIX EXT {Paraliel} {Serial)

LED | LED Fey cont, [ 9.6 kHz | Ext. Cont, | 9.6 kHz

On Off None of the above four signals is coming

Salid

On Flash- | Only one of the four signals is coming

Solid | ing

Off On Either pair of the signals {centrol and
Salid frequency raferance) is coming

12. TAPE SPEED Selector Switch

When the switch is in its Up/HIGH position, the tape
will record or play at 15 ips {38 cm/s}; and when the
switch is in its Down/LOW position, the tape will record
or play at 7.5 ips {19 cm/s), unless the machine is in
VAR} or EXT speed mode.

13, PITCH CONTROL

When and only when the Speed Mode sefector switch
{#11) is in its VAR position and its red LED is on solid,
the PITCH CONTROL is active and provides a stepless
plus ar minus 15% variation to the capstan moter speed
both in Record and Play modes. Turn the knob to the
left to lower the motor speed, or to the right to increase
the motor speed, You may see a readout of the percen-
tage of speed change using the DISPLAY switch (#14).

You can use this speed control 1o accomodate minor
changes necessary in the length or refative pitch of your
program raterial. If you're making a 30 zecond radio
commercial and it runs a litte long, you can speed it up
encugh to drop out the extra seconds, aithough the
materfal on it will raise in pitch. This can sometimes be
used in a creative way to save parts that are a litte out-
of-tune, or to create sound effects such as flanging. If
you record with the PITCH CONTROL at its maximum
or minimum settings, you witl NOT have the ability to
make further adjustment in that direction upon play-
back.

Alsg, it is recommended that you run the M3SR-186
for severat seconds in the play rode for the speed to
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stabiiize, especiily when tho change in speed is large.
Befare beginning to recc-si again, check the pitch
carefully with a short playback, and you will have less
troubles wath drift,

CAUTIGN: The FITCH CONTROL affects the
recard speed also. Check to make sure that TAPE
SPEED select switch is set to FIX unless you are using
the PITCH CONTROL intentionally.

14. DISPLAY Switch

This switch “toggles” {switches forth and back} the
digital counter between “Tape Run Time” and "% of
Speed Change” displays.

When the MSR-16 is initially turned on, the counter
switches to Tape Run Time mode,

Tape Run Timse

% of Spead Changa_’

O

15. REW{ind) Button
Pressed, winds tape at high speed in reverse.

16. F.FWD Button
Pressed, winds tape at high speed in the forward
direction,

17. STOP Button

Stops 2ny tape motion, and cancels all transport
modes.

To cancel RHSL and AUTO IN/OUT modes, use
CLEAR. If STOP is used instead, the LED RHSL or
AUTO IN/OUT blinks, not turns off though those func-
tions are actually disabled, and to turn off the LED you
have to press CLEAR anyway.

18. PLAY Buiton

a} Pressing this button alone starts tape playback.

b} Pressing the button while recarding stops the
recording {“punch out”} without stopping the tape
motion.

19, RECORD Button

Pressing the RECORD button together with the
PLAY button will cause either af the following two
evernis:

1} If any Track Record buttons are engaged, the LED
above them as weli as the RECORD LED will stay on,
and recording will begin on the corresponding tracks,

2} if none of the Track Record buttons is engaged,
the master RECORD LED will blink to indicate a record
ready,

Pressing the RECORD button alone during the tape
is ralting in PLAY will enable a punch-in (“insert™).

The RECORD LED conveys the following messages:

Al LED off: sate mode — no recording is taking
place.
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Pressing any of these sixteen buttons puts the corre-
sponding track inta Record-Ready, or directly into
Record mode if RECORD and PLAY have already been
prassed,

Functions of the Track Record LED3

A} LED off: Safe — recording cannot occur on that
track.
B! LED blinking: Record Ready — recording on

that track will oceur when RECORD and PLAY are
pressed.

C} LED on solid — recording on that track is in
progress (RHSL or actual).

IMSERT Switch
INSERT determines what signal (source or tape)
appears at the ocutput of tracks placed into record ready
mode by the Track Record buttons. It allows automatic
monitor switching from tape to source during punch-in,
and back to tape at punch-out,
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A) When insert is ON, the cutput of any tracks
whase LEDs are blinking {in record ready mode] will
be Tape.

Bl  When insert is ON and RECORD maode is entered
{LEDs solid), the output of the tracks being recorded
will be source {Input}.

C) When insert is OFF, the output of any tracks
whose Record Enable buttons are on will be source
{Input) regardless of whether you're actually reeording
or nat.

The INSERT button only affects tracks whose LEDs
are on. When INSERT is off, you can use the Track
Record buttons to manually toggie between tape and
source, and rehearse a punch-in,

CAUTION: Whan performing Spot Erasuves also, the
{NSERT switch MUST BE ON, so you can hear the
output of the 1ape to find the erase point,

22, Peak Level Meters

These meters register the signal levels being fed to the
MSR-16's QUTPUT connectors, in the limits of -20dB
to +B dB.

23. AUTO iNPUT Bution

This feature automatically switches the output of
tracks in REC READY mode to input during REW,
F.FWD or STOP. This aliows the control foom to hear
the talent through the tape monitor for communication,
without having to change any settings on the mixer.

24. ALL INPUT Button

When ALL INPUT is pressed on, all the channels’
output will carry signals darived from the input elec-
tronics regardless of the transport mode,

25. SYNC LOCK Switch
SYNC LOCK is used to “lock™ track 16 to playback
mode s0 sequencers or synchronizers can constantly

. read sync signals (FSK or SMPTE time codes} played

back form that track. Another function the switch pro-
vides is to turn off the DBX on track 16 only, enabling
synt signals to be recorded and played back without
being affected by the dbx encode/decode

When recording sync signals an track 16 be sure 1o
press the SYNC LOCK switch AFTER the track’s re-
cord enable button. A red LED will then start blinking
above the SYNC LOCK switch to indicate that the
DBX on track 16 is disabled.

CAUTION: If the SYND LOCK switch is pressed
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when the track 16 button is in its OFF position, the
SYNC LOCK LED will turn on se!-d, instead of blinking,
to indicate that the track is “locked”’, and pressing the
track button has no affect and any recording can’t
start on that track,

Once track 16 is complete, release the track button
by pressing it again. This will cause the SYNC LOCK
LED that was blinking 1o turn on solid. As the LED s
an solid, the track will NOT switch to Input, regardless
of the settings of ALL INPUT or AUTO INPUT.

The track 18%s status is determined by the foilowing
logic.

Switch Setting Track 16 Status

Record SYNC LOCK| Recording OBX
Enable Switch System
Button

{track 16} #

ON {LED | ON [LED Fossible or | Ineffective”

flashing ar| flashing} Currently
on solid} in progress
OFF (LED | Possible Effective or
off) Imeffective™
OFF ON (LED on}| Impossible | Ineffective™
{LED off}

"] Regardless of the setting of the DBX switch
**} Depending on the setting of the DBX switch

26, DBX On/Off Switches, 1-8 and 9-16

When these switches are engaged, their LEDs will
light and the built-in dbx noise reduction system for
aach group of channels {1-8 and 8-16) is turned on. This
systemn provides a noise reduction of about 30 d8 and
increase of tape saturation level {headroom) of about 10
dB, resulting in a dynamic range of more than 100 dB,

When the SYNC LOCK switch is engaged, the dbx
systern for track 16 is disabled, as shown in the tabie
above.

27. RHSL (Rehearsal) Burton

RHSL is the first stage of an automatic punch-in
recording. During Rehearsal Set mode (RHSL LED
blinking), the MSR-16 memorizes the prercl!, punch-in,
and punch-out counter locations that are used for
rehearsals and for AUTC IN/QUT,

When the desired Rehearsal points are memorized and
the RHSL LED is on solid, the MSR-16 is in RHSL
Ready mode, and pressing PLAY or footswitch will start
a rebearsal loop. After a 3-second postrol!, the tape will
rewind, stopping at the preset prerofl start point. The
MSR-16 will again be in RHSL Ready mode. You can
repeat the rehearsal sequence as many timmes as you wish.

In the above Rehearsal mode, the AHSL function {in
combination with the INSERT feature} switches the
output of tracks in recerd ready mode from tape to
source and back again at the preset peints BUT NO
SIGNAL WILL BE RECORDED TO TAPE. This allows
you to hear what a punch-in will sound like before you
actually record it, without having to manually press any
keys or foetswitch.
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28. AUTO IN/OUT Button

After you have set the 1ape’s prersll start, punch-in,
and punch-out points in RHSL mode, entering the
MSH-18s AUTO IN/OUT mode puts it into a ready
status to commit the record Punch o tape. Prassing
PLAY or the RC-30P fcotswitch initiates the actual
recording by activating the automatic Punch-In/Punch-
Qut sequence (Preroll, Punch-In, Punch-Out and Post-
rell).

29. CLEAR Bautton

This is used to turn off the RHSL and AUTO IN/
OUT functions. ‘

Fressing CLEAR during any other modes than RHSL
and AUTO [N/OUT has no effect.

30. Auto Locator Section
Grouped to this section are the following:
1) MEMO 1 and 2
2] CHECK
3) LOC 1 and 2
4} REPEAT
B) RTZ
6} AUTO PLAY

1) MEMO 1 and MEMO 2 Buttons

These buttons are used to establish 2 autolecation
points in the MSR-18"s memary system. They can be
used while the tape is stopped or rolling, Pressing either
button at any point on the tape loads the current tape
lacation into that memory register. Each time the
button is pressed, a new MEMO point is established,
erasing the previous memory in that register, Neither
MEMO location can be used if the MSR-16 is in AHSL
or AUTO iN/OUT mode. Both MEMO points are erased
when power is turned off.

If the RESET button is pressed, and the counter is set
to 00:00,7 the two WMEMO points are automatically
recalculated, so they stay the same relative to their
original tape position.

2) CHECK Button

When te CHECK button is pressed, the digital
counter shows a broken line. Pressing then the MEMO
1 or 2 button causes the counter to show, for as tong as
the MEMO button is held pressed down, the content of
the corresponding register. As you release the MEMO
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butten, the counter again shows the b aken line, A se-
cond press of CHECK, switches the counter to the
original display {Tape Run Time or Speed Variation).

-
i CHEGK i ! MEMD i I MeMo E EHECK

Prossed l':‘msssd Released Prassed

3) LOC 1 and LOC 2 Buttons

Pressing zither of these buttons causes the tape to roll
{in either F.FWD or REW} to the corresponsing MEMO
point. The tape will stop when it reaches the MEMO
point. If the AUTO PLAY feature is used together,
the MSR-16 will enter automatically Play mode after
reaching the memaorized point.

The LOC 1 and 2 buttans can safely be pressed at
any time except during RHSL and AUTO IN/OUT
mades; if pressed during these modes, they erase the
punch-in memaory points,

4} REPEAT 1-2 Button

The REPEAT function provides a “Playback Loop™
or "“Block Repeat” between the two programmed
MEMOC points, Note that MEMO 2 dees NOT have to be
a number greater than MEMO 1. When REPEAT i3
enabled and the current tape location is between the two
MEMGC paoints, the tape will play to the higher MEMO
location, rewind to the lower MEMO location and start
over. This cycle will repeat until STOP, or any other
transport button is pressed,

If LOC or RTZ is pressed when REPEAT is an,
REPEAT is cancelled and LOC or RTZ is entered,
instead.

§) RTZ {(Return ta Zero} Button

Prassing the RTZ button wili cause the MSR-16 to
fast wind (FAST FORWARD or REWIND) the tape to
the counter 00.00 point on the tape {even if the display
isn’t showing the counter). If the AUTO PLAY feature
is active, the MSR-16 will automatically enter Play mode
after reaching the counter zero peint,

During RHSL and AUTO IN/OUT modes ako, the
RTZ function can be activated, but remerber, the
punch-in memory points are then erased,

6) AUTC PLAY Button

This feature is used together with the LOC 1 and 2
and RTZ functions. Pressing AUTO PLAY before {ar
after) RTZ, LOC 1 or LOC 2, will program the MSR-16
to start playback each time after it has located to the
counter zero or MEMO points.

31. EDIT Button

The EDRIT button provides the following five func-
tions (zil of which are disabled when STOP or any other
transport buttons are pressed):

1) Manual Edit

When the transport is in STOP and the right {takeup)
tersion arm s in its ‘an® position, pressing EDIT wili
turn its LED on and disengage the reel motar brakes,
and the same amount of torque will be exerted on both

reais. The reels may then be “"hand racked” to locate the
exact edit points,

Mova by hand backwards and forwsrds

Cusing out tha edit points

2) Stop Edit

When the transport is in STOP and the right tensicon
arm has dropped to its “off” position, pressing EDIT
will turn its LED on and disable the output mute, The
tape may then be pulled forward off the supply reel as
you listen to it play.

No torque exerted

PN

3) Dump Edit

If EIT and PLAY are simultaneously pressed when
the transport is in STOP, the EDIT LED will turn an and
tha tape will begin unthreading from the supply ree! as
you listen to it play. The right tension arm position is
disregarded by the shut-off sensing logic,

Turns as in nermal play mode

\

Boasn’t turn

V4

NOTE: Dump Edit can not be enabled uniess EDIT
and PLAY are pressed simuitaneously. Pressing EDIT
then PLAY only causes the taps to play normally, Pres-
sing EDIT after PLAY has no effect; the tape continues
to play.
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4} Spat Erasure

This function makes it easy to erase specitic portions
on a given track. First, designate the track to be erased
by pressing on its Recard Enable button. Press INSERT
50 you can hear tape, enter the Manual Edit mode as
explained above and “*hand rock”™ the reels until you cue
out the spot to be grased. Then back up the tape slightly
50 that the portion you were hearing is now at the erase
head (a china marker on the tape peint is helpful for
this}. Press and hold RECORD while slowly moving the
tape by hand. Erasure continues for as long as you
advance the tape with RECORD bald down.

5) Cueing

If EDIT is pressed and held down during the Fast
Winding modes {including SPOQOL, LOC, RTZ. and
REPEAT), the tape lifters will retract so that the tape
cantacts the heads, enabling high-speed tape monitoring.
As the cueing mode is activated, a high-cut filter is
automatically inserted to pravent the mgler circuits and
speaker components from being damaged by high energy
audio signals,

32. SPOOL Button

When the SPOOL button is pressed after {or before}
REW or F.FWD, the tape will begin roiling at a constant
speed of approximately 80 ips (203 cm/s) which is 1/2
times the normal fast wind speed, to obtain a tight,
uniform tape pack. Generally, spooling will be done
onto the takeup reel at the end of a recording or editing
session so the tape can be stored “tails out”, which
reduces audibile print-through effects {pre-echoes).

A second press of SPOCL after tape starts spooling,
switches the transport to the normal fast wind mode
{REW or F.FWD}.
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The DBX is a wide.and compression-expansion
systern which provides a net noise reduction (broad-
band, not just hiss) of a little more than 30dB. In
addition, the compression during recording permits a nat
gain in tape headroom of about 10 dB.

A compression factor of 2:1 is used before recording;
then, 1:2 expansion on reproduce. These compression
and expansion factors are linear in Jecibels and allow the
system to produce tape recordings with over & 100 d8
dynamic range — an important feature, sspecially when
yvou're making live recordings. The DBX employs RMS
level sensors to eliminate compressar-expander tracking
errors due to phase shifts in the tape recorder, and
provides excellent transient tracking capabilities.

To achieve z large reduction in audibie tape hiss,
without danger of overload or high-frequency self-
grasure on the tape, frequency pre-emphasis and de-
emphasis are added to the signal and BMS leve! seffsors,
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SUBSONICS AND INTERFERENCE

The DBX incorporates an effective bandpass filter.
This filter suppresses undersirable subsonic frequencies
to keep them from introducting errors into the encode
or decode process. However, if rumble from trains or
trucks is picked up by your microphane and fed to the
DBX, modulation of the program material during low
level passages may accur. This low-frequency component
will net itsalf be passed through the recorder and so, will
not be present at reproduce for proper decoding, If this
low-level decoding error is encountered, and subsonics
are suspecied, we suggest the addition of a suitable high-
pass filter in the Microphone Line.



We can’t stress the importance of cleaning and
demagnetizing too much. Oxide shed from the tape and
accurmulated on the heads and other components in the
tape path and dust or debris picked up from the air can
result in poor high frequency response, Also, the heads
rnay become magnetized, This residual magnetism can
increase noise and distortion, significantly degrading
recard/reproduce perfarmance. Clean up and demagnet-
ize at least every day before you start to wark with the
MSR-16.

CLEANING

1, Press down the head shield to get full access to the
haads.

2. Apply ciganer to a coton swab or lint-free gauze
and wipe the entire surface of the tape path.
Wipe off any excess cleaninq,ﬂuid with a dry swab,

CAUTICN: Be sure to use a good cleanar. We remom-
mend the following:

TEAC HC-1 [U.S, only) or TZ-261A (for heads, tape
guides, impedance raller, and capstan shaft); and

TEAC RC-1 (LS, only} or TZ-261B (for pinch rotler
and counter roller),

DEGAUSSING (DEMAGNETIZING)

A little stray magnetism can become guite a big
nuisance in tape recording. It only takes a smail amount
{,2 Gauss) to cause trouble on the record head. {Gauss is
the unit used to measure magnetism.) A little mare than
that {,7 Gauss} will start to erase high frequency signals
on previously recorded tapes. You can see that it's worth
taking the trouble to degauss regularly.

DEGAUSSING IS ALWAYS DONE WITH THE
RECORDER TURNED OFF. If you twy it with the
electronics on, the current pulses produced by the
degausser will look just like audio signals to the heads.
These pulses are around 10,000 Gauss, and will seriously
damage the electronics and/or meters, Turn off your
MSR-16, then turn on the degausser at least 1 m (3 feet)
away from the recorder.

Be certain that your degausser has either a plastic
cover or plastic tape covering the tip, Make sure that no
metal ever touches the tape heads as it will scar them
and ruin them.

Slowly move in to the tape path. Move the degousser
slowly back and farth, touching lightly all metal parts
in the tape path. Slowly move it away again 1o at jeast
1 m (3 feet) from the recorder before turning it aff.

Be sure to concentrate while you are degaussing.
Don't try to bold a conversation or think of anything
else but the job you are doing. If the degausser is turned
on or off by accident while it is near the heads, you may
put 2 permanent rnagnetic charge on them that no
amount of careful degaussing will remove. You will have
to get the heads replaced, Make sure you are wide awake
for this job.

A clean and properly demagnetized tape recorder wiil
maintain its performance without any other aitention
for quite a while. It won't ruin previously recorded
material, nor will getting it back to original specifica-
tions be difficuit.

a1



1C-416 Remote Control Unit

The RC-416 has duplicates of the rehearsal/auto
punch-in a2nd auta-focator cantrals in addition to the
basic transport controls, The cable length is 5 meters (15
.},

MTS-30 MID|-Tape Synchronizer

The MTS-30 allows the MSR-16 to sgnec-up with the
MIDl keyboards, drum machines, sequencers, Thanks
to its unique “Song Pointer Sync” capability, the
associated MIDI equipment will stay in sync and follow
the tape no matter where you move the tape within a
given song. The MTS-30 responds also to the PITCH
CONTROL of the MSR-16. The maximum stability or
resolution of the synchronization is ensured by the use
of a newly developed, special error correction cirouit,

RC-30P Punch-infout Footswitch

LA-40 Low-Impedance Adaptor

The LA-40 is a 4-channel low impedance adaptor
which makes it possible to connect B00-Ohm balanced
+4dBm/-20dBm XLR 1iype connectors or 3-
conductor 1/4* phone jacks 1o - 10 dBY RCA jacks, or
vice versa.

The LA-40 can be conveniently mounted on the
TASCAM C5.607B or equivalent EIA standard 139-inch
rack.

32

ES-50/E5-51 SMPTE Synchronizer/Controller

The TASCAM ES-50 can be used as either 3 stand
alone chase lock synchronizer or with the TASCAM
£5-51 edit controiler, which gives access to more com-
plex cantrol/editing functions.

TASCAM ES-B0 SYNCHRONIZER FEATURES

Battery backed up Auto-Calibration.

Newly deveioped high speed timecode reader LSI
reads timecode from 1/20 1o 100 times play speed.

* Compatible with all SMPTE/EBU timecode standards,
20.97 fps, 30 fps, 24 fps, and 25 fps,

Timecode generator integrated for Re-start/Jam.
External Reference input.

Code Oniy Master operation.

DC or FM servo control available.

RS-232C interface port allows remote computer/
editor control via serial data buss.

Digital servo control ensures lock stability of better
than +50 psec with most tape transparts.

Muiti-CPU distributed inteiligence for faster opera-
tion.

All eircuit functions are digitally controlled, eliminat-
ing the need for adjustments.

-
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TASCAM E5-51 CONTROLLER FEATURES

Cue points can be entered into memory from the
keypad or by capturing timecode numbers on tha fly.
Master/Slave Autolocator with 20 scratchpad mem-
ories,

Automated Punch-In Punch-Out facilities.

Pre-settable End Limit points to prevent accidental
tape wind off,

Pre-roll time is programmable from Q frame to 36
minutes.

Sub-frame accurate {1/100 frame) offset trimming.
Five programmeble timecode triggered events, includ-
ing Record In/Out. Events can be entered using the
keypad or on the fiy,
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{Dimensional
drawings shown
on the next page)

TASCAM

E-2A Bulk Eraser

E-3 Head Demagnetizer

TO-122A Test Tene Oscillator

Useful for systemn calibration or level checks. Praovides
six frequencies: 40 Hz, 400 Hz, 1 kHz, 4 kHe, 10 kHz,
and 15 kHz. Level is switchable batween - 10 dBV and
-40 dBV. Also available is the TO-8 with three fre-
guencies: 400 Hz, 6.3 kHz, and 12.5 kHz,

TRTEC P T crevn
¥ i E

HC Head Cleaner & RC Rubber Cleaner
{U.S. Only]

33
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TASCAM

TEAC Professional Division

MSR-16

TEAC CORPORATION MAIN OFFICE:  3-7, Nakacho 3-chome, Musashino, Tokyo, Japan Phone (04227 53-1111

SALES OFFICE: 15-30, Shimorenjaku 4-chome, Milaka, Tokyo, Japan Phone (0422) 45-7 741
TEAC CORPORATICGN OF AMERICA 7733 Telegraph Road, Montsbello, California 90640 Phone: (213) 726-0303

5 Marlin House, Marlins Meadow, The Croxley Centre, Watford. Herts.. WD1 8YA, LK.
TEAC UK LIMITED Phone: 0923-225235
TEAC CANADA LTD. 340 Brunel Road Mississauga, Ontario L4Z 2C2, Canada Phone: 416-890-8008
TEAC AUSTRALIA PTY,, LTD. 106 Bay Street, Port Melbourna Victoria 3207, Australia Phone: 646-1733

\ PRINTED IN JAPAN 1281005 M-0111E )




MAINTENANCE

*CAUTION — THESE SERVICE INSTRUCTIONS ARE FOR USE BY
QUALIFIED PERSONNEL ONLY. TO AVOID ELECTRIC SHCCK DO NOT
PERFORM ANY SERVICING OTHER THAN THAT CONTAINED IN THE
OPERATING INSTRUCTIONS UNLESS YOU ARE QUALIFIED TO DO SO.
REFER ALL SERVICING TO QUALIFIED SERVICE PERSONNEL.” _

INSTRUCTIONS FOR SERVICE PERSONNEL

BEFORE RETURMNING APPLICANCE TO THE
CUSTOMER, MAKE LEAKAGE-CURRENT OR
RESISTANCE MEASUREMENTS TO DETERMINE
THAT EXPQOSED PARTS ARE ACCEPTABLY
INSULATED FROM THE SUPPLY CIRCUIT,

NOTES

* Parts marked with # require longer delivery time.

% All resistors are 1/4 watt, 5 % unless marked other-
wise, Resistor values are in ohms {K=1,000 ohms,
M=1,000,000 ohms}.

* All capacitor vaiues are in microfarads (p=pico-
farads).

% /M Parts marked with this sign are safety critical com-
ponents. Thay must always be replaced with identiai
“components — refer to the TEAC Parts List and en-
sure exact replacement,

* 0 dB is referenced to 1V in this manual unless other-
wise specified.

* PC boards shown viewed from alectro-parts side,
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1-1. Controis

Refer te the Control Signal Black Diagram and Control
PCB Schematic {p. B5}.

The MSR-18 uses an 8-bit micro computer Ut,
HDE3701 YOP, to controd ali tape motions.

Keyed-in signals are sent in parallel to U1 through the
key matrix in U2. Keyed-in signals from the remote
controi unit are sent to pin 9 of U1 as a serial data.

in tha P.G. PCB are generated two signals which have a
phase difference of 90° each other. One of the two is
that which serves as the tape count pulse. Advance/delay
in phase occured in the two signals yields the tape
counter the UP/DOWN signal.

From the expander U4 are sent mode instructions and
timing signals to the ampliffer of each channel.

The ACCESSORY 1 conrector {37-pin, D-sub} is a
paralle) interface port for connection to SMPTE syn-
chronizers/controllers.

The ACCESSORY 2 connectar {15-pin, D-sub) is a serial
interface port complying with the R5-232C standard for
connection to MID| tape synchronizers or computers,

The capstan motor is controlled using the 9.6 kHz
reference which is obtained by dividing by 512 the
frequency signal from CRZ.

Switching between VARKFIX/EXT is controlled by the
SYNC I/F circuit which is made up of U37-40.

The GATE circuit to the reel motor generates reference
voltages following the switchings of the transport mode,
to accordingly control the reel servo. The SENSOR
circuits 'watch’’ the tape tension and control the reel
motor so the tape runs with the optimum tension in
whatever mode the transport may be.

1-2. Amplifiers
Refer to the R/P AMPL PCB Schematic (p. 66).

The MSR-16% electronics are controlled by the UG,
uPD7554C8-100, micro computer.

U6 decodes serial data from the control circuits and
transmits the following signals:

{Outputs from pins 12 through 16 are active at LOW.)

Pin5 AISO Switches the monitar output to INPUT
or SYNC. When the pin goes L, INPUT
is selected,

Pin& AHLD This is a tape speed signal and used to
select the record/reproduce equalizers
and cut-off frequencies of LPF {UB),
and optimize record bias. The pin gaes
{_when the tape speed Is set to 38 cm/s.

Pin7 ANFO Sends out a signal controlling the en/off
switehing of the dbx system. At L, the
dbx turns on.

Pin8 AMTQ Sends out the play mute on/off signal.
The mute is disabled a3 the pin goes L.

Pin 12 ARB  Controls the record bias start/stop.

Pin 13 ARRL Energizes the record relay {K1}) which is
used to switch the R/P head functions
and ralease the record mute.

Pin 14 AEC  Controls the erase current start/stop.

Pin 15 AERL Enpergizes the erase relay {K2).

Pin 16 SE Sends out the spot erase signal.

The gapless punch-in/out is controlled by the timing of
the ahove ARB, ARRL, AEC and AERL signals. The
circuit made up of U3 (2/2), R43-49, and £33-37, is a
sync crosstalk cancel circuit which is activated when
one channel is in record and any other channels are in
playback, ta deafeat record signals lesking onta the
piayback channels. The CANCEL 1 and 2 signals have
effect on directly surrounding piayback tracks {channels),
and the CANCEL 3 and 4 on the next far away sur-
rounding playback tracks {channels).

2. VOLTAGE CONVERSION

NOTE: This voltage conversion is only possible on
general export models and NOT on models sold in the
U.8.A., Canada, U.K., Australia, or Europe.

Proceed as follows:

1. Make sure that the power cord is unplugged.

2. Remove the top upper rear panel by removing four
serews on the rear upper.

3. Locate the voltage selector where indicated in the
illustration below and pull off the selector piug {the
center shaded square piece) to reinsert it so that the
arrow on it paints at the required voltage values.

4. Replace the top upper rear panel and fuily tighten the
four screws.

FIG. 2. VOLTAGE CONVERSION



3. CHECKS AND ADJUSTMENTS

3-1. Parts Locations

Reel Table Ass'y

Brake Solenoid

Head PCB Ass'y
Pinch Roller
Pinch Roller Solencid

Counter Raller Ass’y
Sensor PCB R ASS'y

Right Tension Arm
Ass’y

Roller Ass'y

Left Tension Arm
Ass'y

VR/OSC PCB Ass'y—= . - LR R/P Amp PCB Ass'y

—— CONTROL PCB Ass'y

- —DBX PCB Ass'y

MOTHER PCB Ass'y

FIG. 4. WITH THE REAR PANELS REMOVED




Reel Motor Ass'y Power Transformer

Voltage Selector

P/Supply PCB A
Ass'y

#/Supply PCB
B Ass'y

Fuse PCB Ass'y

3-2. Test Equipment

Wow & flutter meter

Audio oscillator
Digital frequency counter

Band-pass filter
AF level meter
Distortion meter
Oscilloscope
Attenuator
Tools

Cleaning fluid:

Head demagnetizer
Tast tapes

Control PCB Ass'y

FIG. 5. BENEATH THE TRANSPCRT

Meguro Denpa Sokki K.K., Model MK-8668C or MK-669 (JAPAN}, or
Mincom Division, 3M Co, Model 8155 (U.5.A.}
Hewlett Packard, Model 204C or equivalent
Range: 10 Hz ~ 1 MHz; sensitivity: 0.1 Vrms;
imp.; > 1 ME&, <26 pF
1 kHz narrow band pass type
Range: -80 dB ~+40 dB; imp.: > 1 M§2, < 25 pF (example—HP 400GL}
General purpose (400 Hz, 1 kHz}
General purpose
General purpose
Spring scale: 0~ 8 Ibs {0 ~ 4 kq)
0~2,21bs (0~ 1kg)

Hex head Allen wrenches,
Plastic alignment tool
TEAC TZ-261 or equivalent
TEAC Spindle Qil TZ-255 or equivalent
TEAC E-3 or equivalent
Reproduce Alignment Test Tape:

TEAC YTT-11442 (for 15 ips)

TEAC YTT-1143 (for 7.5 ips}

Equlization Standard.: 1EC, CCIR.
Time Constant; 15 ips == us +35 us.

Wow and Flutter Test Tape

TEAC YTT-2104 {for 15 ips}

TEAC YTT-2103 (for 7.5ips)
Blank Test Tapa {Recording)

TEAC YTT-8163,



3-3. Removal of Mains Parts
WARNING! TO AVOID ELECTRIC SHOCK, BE

SURE TO UNPLUG POWER CORD PRIOR TO RE-
MOVING OR REPLAC|NG ANY PARTS.

Screws @

Screws (©)

Amplifire Panal

FIG. 6. FRONT VIEW

3-3-1, Front trim panel

CAUTION: When removing hex head screws in the
following procedure, use care not to lose washers under
them,

1. Remove the head housing by removing the two hex
head screws marked (@) in Fig. 6.

2. Remove the pinch roller by removing the retaining
screw in the top center of the roller {counterclock
rotation}h.

3. Remove the four hex head screws marked {B)in
Fig. 6.

3-3-2. Amplifier panel

Remave the two hex head screws@in Fig. 6 and
the amplifier panel can be opened by pulling it toward
you,

The amplifier panel need be opened when performing tape
tension ang pitch control adjustments, in addition to
amplifier adjustments.

3-3-3. Top rear panel

Remove the four serews (@) shown in Fig. 7 {two of
them helding the feet), then pull the top rear panel
toward you off the chassis.

3-3-4. Connector panel
Remave the four screws @shown in Fig. 7 and the
panel can be opened by pulling that toward you.

3-3-5, Bottom lower rear panel

Remove the four screws@shown in Fig. 7 {two of
them holding the feet), and pull the panel toward you
off the chassis,



Top Rear Panel

Screws {d)

Serews (2)

Conneetor Panei

Battom Lower Rear Pansl

Screws @

FIG. 7. REAR VIEW

3-36. Head repiacement

Degradation of erasure or frequency response due to
excessive head wear necessitates replacing the erase or
rec/repo heads.

1. Remove the head housing, pinch roller cap, pinch
rolfer and front panel, in this order, as in paragraph
3-3-1.

2. Unplug the connectors, remave the three screws
marked (a)in Fig. 8, then remove the head assembly.

3. Remove the two azimuth adjustment screws (©) from
the rec/repro head and the four hex head screws
from under the head base, to remove the individual
heads.

MOTE: The erasa head is *‘fixed”, there is no adjustment,
and is held in place with twa mount screws (''b”} only,
while the rec/repro head is “semi-fixed”” and has two
azimuth adjustment screws {*'c”}; there is no necessity
of adjusting its zenith {tilt).

After replacing erase head, rec/repro head or head

assembly, the following must be performed:

1) Tape travel check {paragraph 3-4-7)

2) Head azimuth adjustment {rec/repro head onlyl
[paragraph 3-5-1)

3) Electrical adjustments (Section 3-5)

Erase Head X j

(|
@)

o,
-
i

‘ ‘ Screws @

FIG, 8. HEAD REMOVAL



3-3-7. Capstan motor replacement 3-38. Reel motor replacement

Reel Motor

Screws (@) ' } = '
C t
onnector FIG. 10. REEL MOTOR REMOVAL

1. Remove the head housing, pinch roller cap, pinch
L] & roller and front panel, in this order, as in paragraph
>3 - 3.3-1. ©
2. Remove the two screws, then remove the reel
Capstan Motor table from the motor shaft.
3. Remove the fuur@ screws, then remove the reel
motor,

FIG. 9. CAPSTAN REMOVAL

3-39. Fuse replacement

When fuses have blown, fix the problem before re-
placing them,
1. Remove the rear connector panel and unplug the

connector from the capstan motor. CAUTION: When replacing fuses, make sure that the
2. Remove the four {3)screws. power cord is unplugged. Be sure also to use fuses with
3. Remove the three (g)screws and remove the capsian the same specifications as the ariginals.

motor. To get to the fuses, pull the control PCB toward you by
After replacing capstan motor, check the following: referring to paragraph 3-3-10.

1) Capstan servo {paragraph 3-4-8)
2} Tape speed {paragraph 3-4-6}
3) Wow anf flutter {paragraph 3-4-8}

FIG. 11, FUSES

F5 {Regulated +5 V Cantrol, VU, Amplifire, +12 V Reel Motor}
F4 {Regulated +11V WU, Requlated +12 ¥V Relay, SOL, +24 V Reel Motor]
F3 {Regulated +24 V Cap, Sarvo, Regulated +15 V Control)
F1, F2 {Regulated +12V, -12 V Bias, Amplifier, dbx}

10



3-3-10. Conurol PCB

Remaove the two screws shown in Fig. 12, slide the con-
tral PCB assembly up, then puii the assembly toward
you as shown in Fig. 13.

Screws

Control PCB Ass'y

F1G, 12. CONTROL PCB INSIDE THE
TOP REAR PANEL

Control PCB Ass'y

FIG. 13. CONTROL PCB PULLED TOWARD YOU

3-3-11. DBX and capstan serva PCBs

1. Remove the connector panel (see 3-3-4) and top rear
panrel {33-3}, then slide the control PCB up {3-3-10).

2. Loosen the three serews shown in Fig. 14, and slide
the holder piate until the cutouts in the plate line up
with the PCB cards so these can be slid out.

C/Servo PCB Ass'y DBX PCB Ass'y

Holder Plate SCraws

Capstan Motor

FIG. 14. REMOVAL OF DBX & CAPSTAN SERVOQ
PCB CARDS

3-3-12. Amplifier PCBs

Remove the amplifier panel (sse 3-3-2), then use the
orovided “‘card puller” {a hook} to withdraw the ampli-
fier PCB cards.

11



34, Transport Alignment

Screw (A}

s
Left Reel Table crew (D)

Lever {C})
Lever {B}

E‘/J[’/t@_

Ha) 0.5~ 1 mm

&)
= N
—

Forward

Direction Brake Solencid

Lever {E}

Reverse
Direction

\ Solenoid Position
Adjustment Screws

it~ 15
Brake Plunger o 1.5 mm

FIG. 16. BRAKE MECHANISM & TORQUE ADJUSTMENTS

3-4-1. Brake mechanism

CAUTION: Make sure that no power is applied to the
deck before performing the following.

1. Refer to Fig. 15 and adjust scraw (A} so clearance (a}
is within 0.6 and 1 mm. If adjusting the (A} screw
daes net provide any clearance, it will be necessary to
move the hrake solenoid until gap (f} {plunger and
washer distance) is within 1 and 1.5 mm.

2. Adjust screw (A) of the right brake assembly {not
shown in the figure} 50 lever (B) is parallel to lever
{C).

T

===1,
i -

Spring Scale

I
| Force

34-2. Brake torque

CAUTION: Make sure that no power 1s applied to the
deck beforg performing the following.

1. Mount an empty 10-1/2” reei onto either reel table
and attach a spring scale to the reel with a string.
See Fig. 16.

2. Smoothly pull the scale away from the reel under
test and note the torgue value when the reading on
the scale is steady. Take the four measurements A
through D shown in Fig, 16. The proper torque values

are shown below the figure. FIG. 16. BRAKE TORQUE MEASUREMENT
3. If forward brake torgue is not within specifications,
adjust the spring hanger hooking position by loosen- g
ing screw {D) shown in Fig. 15. If this adjustment has Farward Torque; B & € 2100 - 2400 g-cm
no effect ar in Fig. 16 {29.2 - 33.4 oz-inch}
4, If reverse brake torque does not meet specifications, Reverse Torque; A& D 850 — 800 gcm
perform the following: {approx, reference values) {92.0 — 11.1 cz-inch}
a) After cleaning brake belt inner side with an al-
cohol cleaning soiution, replace brake felt pad Torgue calculating formulas:
with a new one, 1. Torgue {in g-cm or oz-inch)
b) Recheck brake mechanism, paragraph 3-4-1. = Force or Weight {in g or 02} x Radius
{incm ar inch)
If the above procedure has no effect, replace reel table{s). 2. Conversion of g-cm to oz-inch:

g-cm x 0.04139 = oz-inch

12
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3.4.3. Pinch roller pressure

NOTE: Pinch roller pressure is supplied by the pinch
roller spring arm, and it is most important that the
solenoid plunger be fully bottomed hefore taking any
pressure measurements.

1. Hold the right tension arm up with a rubber band,
string, etc.

2. Place the deck in reproduce mode, without threading
tape.

3. Attach a spring scale to the pinch roller as shown in
Fig.17. .

4, Pull the spring scale perpendicuiarly to the pinch
roller arm as shown in the figure helow, until the
pinch roller just stops turning. The scale should then
read 1.0 kg to 1.6 kg (2-3/16 |bs to 3-8/16 Ibs), and
there should be a clearance of approx. 0.5-1 mm at
]

5. If necessary, lopsen the adjustment screws shown in
Fig- 17 and move the solenoid mounting plate until
pressure and tolerance “A’" are both within specifica-
tions.

Spring Scale

Adjustment Screws

O

o)

i
Capstan Shaft

FIG. 17. PINCH RCOLLER PRESSURE ADJUSTMENT
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3-4-4, Tape tension servo

Tension Arm Positions and their Detection

The tape tension servo detects and controls the tape
tension through either {eft or right tension sensor
assemblies jocated under the front transport panel. The
ieft and right servos function exactly the same.

The assemhbly inciudes two coils with an aluminum plate
inserted beiween them. The aluminum plate moves as
tape tension varies and, accordingly, mutual inductance
berween the coils varies. This causes the sensor oscilla-
tion fregquency and output voltage to vary proportion:
ately. Variation of the output voltage is used 10 detect
the movement of the tension arm.

FIG, 20. USING A TENTELOMETER
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A. Tape Tension in Edit

1. Remove the front panel as described in 3-3-1.

2. Thread a blank tape cnto the machine and wind half
of the tape onto the take-up res} so that there is an
equal amount of tape on both reels. Press STOP
then EDIT 10 put the transpart intc Manual Edit
mode.

3. Using & tension analizer or tentelometer, measure
take-up tension at test point A and back tension
at test point B (Fig. 18).

Both readings should be 70 +5 g, If not, adjust R2
{for take-up tension) and/or R1 {for back tension).
Refer to Fig. 19 for locations of adjustment rasistors,

8. Tape Tension in Reproduce

1. Load a blank tape and wind half of it onto the take-
up reel so that there is an equal amount of tape pack
on bath reels. -

2. Press PLAY to roll the tape in reproduce made.

3. While the tape is rolling in reproduce mode, take a
reading from a tension analizer or tentelometer at
test points A (take-up tension) and 8 (back tensian).
Bath readings should be 70 %5 g, T either or both
readings are not within the limits, adjust R4 {for
take-up tension} and/or R3 {for back tension). Refer
to Fig. 18 for locations of adjustment resistors,

C. Fast Winding Back Tension

1. Load a blank tape and run it to about half way so
that there is an equat amount of tape pack on both
reels.

2. Run the tape in F.FWD and read the tension analizer
or tentelometer at the B point shown in Fig. 18.
Similarly, run the tape in REW and read the tension
analizer or tentetometer at the point A shown.
Specifications {bath in F.FWD and REW) are 60 +
5 g. If necessary, adjust the following resistor{(s):

Rb5 for F.FWD Back Tension
R6 for REW Baclk Tension

3-4-5. Reel table height

Reel heicht adjustment is required only when reel motor

has been reptaced or tape rubs excessively against the

reel flanges.

1. Remove the front trim panel as described in para-
graph 3-3-1.

2. Loosen the two set screws shown in Fig. 21,

3. Move the reel table in andg out to adjust height.

4. Tighten the set strews and run tape to check the ad-
justment,

Reei Drum Set Screws

FIG. 21. REEL HEIGHT ADJUSTMENT

ey



3.4-5. Tape speed

Tape speed is measured by using a Flutter Test Tape
containing a highly accurate, continuous 3 kHz tone.

A, “FIX" Tape Speed

1. Connect a digital frequency counter to any QUTPUT,
set the SPEED MODE switch on the deck to FIX.

2. Playing the beginning of the test tape, check far 3000
Hz 0.2 % on the frequency counter., Then fast for-
ward the tape, stop it when i15 end nears, and play it
back to check that the deck output is within the
limits as before. ’

3. If limits are exceeded, check pinch roller pressure and
takeup tension, and clean tape path,

B. "VARI” Tape Spead

CHECK

1. Make the following settings:
SPEED MODE switch to VARI;
PITCH CONTROL knob to center;
DISPLAY switch for “% of tape speed change”
display.

2. Run the appropriate test tape in PLAY and check for
00.0 {%) in the counter display window. Then turn
the PITCH CONTROL knob fully left to check that
the percentage reading drops to —15 {or lower), and
turn the knob fuily right to check that the reading
goes up to +15 {or higher). If readings don't meet
specifications, proceed as follows:

ADJUSTMENT

1. Check to make sure that the deck 15 set as in step 1
under the previous paragraph, CHECK.

2. Open the amp panel [refer to paragraph 3-3-2}.

3. Locate RB and RG on the DISPLAY PC Board {refer
to Fig. 22} and set them to mechanical center,

4. Run the tape in PLAY and, while it plays, adjust RS
for less than 1% display, then adjust R6 for 00.0%
display.

Amplifire Panel

FIG. 22. "VARI" SPEED ADJUSTMENTS

3-4.7, Tape travel

After replacement or adjustment of heads, tension arm,
pinch roller, capstan motor shaft or any other parts that
contact tape, it is essential to check for correct tape
travel.

To check tape travel, run tape in PLAY to see whether
or not the tape rubs on the lower flange of the left
and right tape guides. Repeat the check in F.FWD
and REW also. If adjustrments are necessary, proceed as
follows:

1. Using a good cleaner, thoroughly clean pinch rolier,
capstan shaft and all other parts in the tape path.

2. Remove the left tape guide cap using a 3-mm hex
wrench, Unscrew the left tension roller cap by turn-
ing it counterclockwise with your fingers.

3. Run the tape in PLAY and turn the adjustment screw
located in the top center of the left tension roller in

Left Tension Loller Left Tape Guide

L

I 1

o e e oo

and out so the tape’s lower edge nearly touches the
left tape guide lower flange {no tape curl must he
ohservable).

4. Replace the two caps.

5. Similarly, remove the cap from both the right tape
qguide and right tension roller, and run the tape in
Revarse Spool mode to adjust the right tension roller
height,

6. Replace the caps.

After performing the above steps, be sure to check for
correct height of both the left and right reel tables
{paragraph 3-4-5}.

NOTE: Upon completion of adjustments, he sure to
check head azimuth by referring to paragraph 3-5-1.

Right Tape Guide Right Tension Roller

- Bl

-1

e g =
L

Touching Here

|

Touching Here

FIG. 23. TAPE POSITIONING
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3-4-B. Wow and flutter {repraoduce method}

1. Connect a wow and flutter meter to any channel's
OUTPUT jack on the deck. Set the wow znd flutter
meter for ““weighted”” readings. Check to make sure
that the meter is properly calibrated.

2. Playback the appropriate wow and flutter test tape,
at normal "FIX" speed.

3. Read the wow and flutter meter. Values shoutd be as
follows:

DIN/IEC/ANSI {Peak Value, nghted)
HIGH Speed: 20.08% :
LOW Speed: 30.09%

Q5CILLATOR

/. FREQLERCT COWNTER
CJ oo
WOWsFLUITER
# rrs
under TEST |areyr ) X‘J .
a2

FIG. 24. WOW AND FLUTYER MEASUREMENT
SET-UP

NOTE: As the measured results may vary with respect
to the location on the tape at which the measurement s
taken, at least two locations — the beginning and end of
the tape — should be checked, There may also be a slight
difference in measured shsolute values, depending on the
brand of meter being used.

3-4-9. Capstan servo

1. Load a blank tape, and set the TAPE SPEED selector
switch to HIGH for 15 ips {38 cm/sec.) speed.

2. Loeate 52 switch on the contrel PCB and pull qut the
jumper plug to reinsert it into position 2, as shown in
Fig. 26.

FIG 26, SWITCH S2 LOCATION

3. Connect an oscillator te the 82's pin indicated below.

52
2 \ Vel
1] 0 -

FIG. 26. OSCILLATOR CONNECTING POINT

FIG. 27, CAPSTAN SERVO ADJUSTMENTS &
TEST POINTS

4. Locate test point TP1 on the capstan servo PCB and
connect an oscilloscope to TPIL.

5, Locate R30 {S5KB) on the capstan serva PCB and set
that provisionally to center.

6. Run the tape in PLAY and set the oscillator so it
provides a square wave signal of 1200 Hz {any voltage
within & to 10 V).

7. Watching the scope adjust R17 (20KB} {on the
capstan servo PCB} until the TP1 signal shows a duty
factor of 25 % {approximate).

] [
Hem e

25%

FIG. 28. R17 ADJUSTMENT

8. Change the signal frequency to 1560 Hz and adjust
R30 until the duty factor of TP1 signal is 10 %

9. Change the fraguency back to the reference 1200
Hz and adjust R17 for 50 % duty factor at TP1.

10. Change the frequency to 720 Hz then 1560 Hz, to
check to see that the servo is focked. If it becomes
unlocked at 720 Hgz, adjust R30 (5KB) for 90 %
duty factor, then recheck.

Be sure to replace the jumper plug to its ortginal posi-

tion upon completion of adjustments.

16



3-5. Audio Alignment

TPe OH] R301(REPRG LY MIGH)
™1 |0
[[hl R3I0Z (REFRC £Q LOW
TR R3I03 { REPRO LEVEL)
R308 (REC LEVFL 10W)
TR 7 o[DlJ R3A04 (METER CAL.}

R305 (REC LEVEL HIGH]
™2 OID]J R306 | REC EQ HIGH )
R307 (REC EQ LOW)

P2 |0 R308 (REC BI4S)

]:L3
{BIAS TRAPY

TRIG j @ '
AE L4
HE (REC Bias
TUNING }
TP4 JoO
TPS | @
L5
{ERASE BIAS TUNING }
TPE OO

FIG. 30. LOCATIONS OF ELECTRICAL ADJUSTMENTS & TEST POINTS

O o

tRMs sym) R14

i

{DEC LEVEL) R

=

i

tvca symy RI3

TENC LEVEL) R13Y

3
-
°g

trRms sYM) R24

=

{DEC LEVEL) RZ2

tven sym1 R23

t ENC _EVEL] R21

=

FIG. 31. DBX ADJUSTMENTS & TEST POINTS
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3-5.1. Preliminary procedure (Head azimuth adjustment)

Before proceeding to audio alignment, be sure to check
and adjust head azimuth as foltows {only the record/
repro head need be checked and adjusted; the erase head
is fixed and has no adjustment]:

A, CHECK

1. Make sure that tape runs at the proper height (see
paragraph 3-4-7). )

2. Conrect the output of channel 2 to the wvertical
{y-axis} input terminal of an oscilloscope and the
output of channel 1% to the horizontal {y-axis) input
terminal of the scope. Also connect an AC voltmeter
in paraliel to the scope, to monitor the channels’
output level.

UNIT
under TEST |outew

= !

i_:'“’"‘l 0o -

O5CILLOSCORE
=]
=]

I $
3

YER |‘ll)-! f
i AC VOLTMETER

FIG. 32. HEAD AZIMUTH TEST SET-UP

3. Load the appropriate test tape {refar to page 7} and re-
produce its 1 kHz and 10 kHz signals at HIGH speed,
to check for less than 45° phase descripancy between
the two channel outputs as seen on the scope. Then,
stowly press the running tape against the record/repro
head to make sure that there is no play between the
tape and head and therefore the voltmeter reading
does not tise any further. If adjustment is necessary,
proceed as follows:

m

. ADJUSTMENT

. Reproduce the 1 kHz and 10 kHz signals contained in
the test tape as before.

2. Adjust the azimuth adjustment screws shown in
Fig. 33 (by slightly loosening one while tightening
the other, alternately) for less than 45 phase

—_

Azimuth Adjustment Screws

180° Out

In Phase 45° Dut 80° Out
of Phase of Phase of Phase

FIG. 33. HEAD AZIMUTH ADJUSTMENTS
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descripancy between the channels as seen on the
scope and, at the same time, for maximum reading on
the voltmeter.

3. Upon completion of adjustments, retighten the two
adjustment screws, evenly. Watch the oscillascope to
be sure that the adjustment you've achieved is not
tndone by unevenly retightening the screws,

Once head azimuth is aligned, you are ready to mave
an to electronics adjustments. Observe the following:

— Perform each check {and adjustment when necessary)
for channel 1 first, then repeat procedure for all the
remaining channels,

— Before remaving and reinstalling any PCB cards
check to make sure that power is turned off.

In the following, 0 dBV is referenced to T V.

¥

3-5-2. Input level check -

1. Connect test equipment to the channel 1 input and
output jacks of the deck as shown in Fig. 34.

2. Set the osciilator 10 apply a 1 kHz, —10 dBV (318
mV], and engage ALL INPUT,

3. Check for -10dBY (318 mV) on the AC veltmeter.

4. Repeat procedure for the remaining channals.

OSCILLOSCOPE
OSCILLATOR "
= 2 AMP  SPHR
@ © 5
) sesl (L4
» @ e e
ge 3 o
L !
’7 AC VOLTMETER
i UNIT
L ATewvator | under TEST oureur @
SO ECE B oo

FIG. 34. SET-UP FOR LEVEL & FREQUENCY
RESPONSE CHECKS

3-5-3. Meter setting {input signal reading)

1. Apply the nominal -10 dBV level to input jacks and
check that the corresponding channels’ LED meters
read 0 dB. If not, proceed to the next step.

2. Locste R304 an the R/P AMPL PCB of channel being
checked and adiust R304 until the meter reads 0 dB.

3-5-4. Reproduce lavel

1. If the ALL INPUT is engaged {LED on), release it
(LED off}.

2. Load a reproduce alignment test tape for HIGH speed
use {refer to page 7) and reproduce the 1 kHz signal
contained in the tape, to check for —10 dBV {318
mV) on the AC voltmeter connected to the channel
1 output jack of the deck. Also check that the LED
meter on the deck reads Q0 dB. If necessary, adjust
R303 on the R/P AMPL PCB of the channel con-
cerned,

3. Repeat procedure for the remaining channels.



3.5-5. Reproduce frequency response

1. Load the appropriate test tape (refer to page 7} on
the deck.
2. Check 1o make sure that ALL INPUT is not engaged
{LED off}, then press PLAY.
3. Measure the output signal and check that the fre-
quency range 15 within the limits shown in Fig. 35.
If necessary, adjust the following pots an the R/P
AMPL PCBs:
R301 for response at HIGH;
R302 for respanse at LOW.

If adjustments of the pots have no eifect, perform the
following: .

a. If specific channel or channels don't meet specifi-
cations, replace the R/P AMPL PCB of the
corresponding channels,

b. If all the channels don't meet specifications, check
power supplies, head alignment, and clean and
demagnetize tape path. If, for all thai, every
channels remain out of specs, the record/repro
head must be replaced.

-
LOW Speed (7.5 ips)
g4
Z 4z y 4 3
u
4o E(
2
g - Py
X -4
n.sg 104 = 10K 20K
FRESUENCY 1N Hr 18K

HIGH Speed (15 ips)

AESPOMSE (M R
b s oA i

[ i
40 100 1K 1ok 20K
FAEQUENCY N Mz

FIG. 35. REPRODUCE FREQUENCY RESPONSE

3-5-6. Bias tuning and bias trap adjustments

Generally, erase bias tuning need be adjusted only when
erase head is replaced, and record bias trap only when
R/P AMPL PCBs or record/repro head are replaced.

Precauticns

Ohbserve the fallowing:

— Be sure to use a non-conductive screwdriver {i.e,,
wooden, plastic).

— For bias level measurements (paragraph 3-5-7}, use an
AC voltmeter whaose input has a floating capacitance
of less than 100 pF.

A. ERASE HEAD BIAS TUNING (L5)

CAUTION: Do not short-circuit between TP-6 and
GND during the following procedure.

1. Connect a DC voltmeter between TP-5 {Hot} and
TP-6 {Cold} on the CH 1 R/P AMPL. PCE,

2. Press the “Rec Function” switch of channel 1 then
the master RECORD and PLAY buttons 1o initiate
Recoerd mode,

3. Use an insulated screwdriver to adjust L5 an the sams
amplifier PC board until the DC meter shows
minimum reading.

4. Repeat the procedure for the remaining channels.

B. RECORD HEAD BIAS TUNING {L4)

CAUTION: Do not shert-circuit between TP-6 and GND
during the following procedure,

1. Connect a DC voltmeter between TP-4 {Hot} and
TP-6 {Cold) on the CH 1 R/P AMPL. PCB.

2. Press the "Rec Function’” switch of channel 1 then
the master RECORD and PLAY buttons to initiate
Recard mode.

3. Turn R308 on the R/P AMPL. PCB fully ctockwise.

4. Use an insulated screwdriver to adjst L4 on the same
amplifier FC board until the DC voltmeter shows
minimum reading.

5. Repeat the procedure for the remaining channels.

C. RECORD BIAS TRAP {L3)

1. Connect an AC voltrmeter between TP-3 and TP9
{GND) on the CH 1 R/P AMPL. PCB.

2. Press the channel 1 “Rec Function” switch then the
master RECORD and PLAY huttons to initiate
Record mode.

3. Adjust L3 on the CH 1 R/P AMPL. PCB for mini-
mum reading on the voltmeter.

4. Repeat the procedure far the remaining channels.

3-5-7. Record hias adjustment

1. Load z blank test tape YTT-8163 on the deck.

. Set the TAPE SPEED selector switch to LOW,

. Connect an AC voitmeter between TP-1 and TPO on
the R/P AMPL, PCB.

. Initiate Record mode,

. Adjust R308 on the R/P AMPL. PCB for a 23 mV
+2 mV reading on the voltmeter,

M N

3-5-8. Record lavel

The following procedure MUST be performed AFTER
completion of the hias adjustment.

. Set the TAPE SPEED selector switch to HIGH.

. Connect test equipment 1o the tape deck as in
paragraph 3-5-2,

. Apply a 1kHz, -10dBV (316 mV) signal to the
channel 1 INPUT jack.

. Load a blank test tape YTT-B163 on the deck.

. Record the 1 kHz, -10dBV signai. Then rewind the
tape and play the recording, to check for —10 dBV
{316 mV) 0.5 dB at the OUTPUT jack. If necessary,
adjust R305 on the R/P AMPL. PCB.

(S0 [

» B. Set the TAPE SPEED selector switch to LOW and

repeat procedure. If necessary adjust R309.
Check and adjust all the channels in the same way.

The level difference between channels should be less
than 0.5 dB.

NOTE: The ahove check should bz performed at HIGH
speed first, and if any channel output level is adjusted,
be sure, thereafter, to repeat the check {and the adjust-
ment if necessary} at LOW speed.
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3-5.9. DBX IN/OUT Jevel

When record level is adjusted (paragraph 3-5-B), per-
form the following:

1. Connect a 1 kHz, —10dBV (316 mV] signal to the
INFUT jack of channe! 1.

2. Record the input signal on a blank tape, first with the
DOBX switch (1-8) turned on, then with the DBX
switch turned off.

3. Rewind thg tape and play the recording, to check
that the GUTPUT level from the recording made with
DBX is -10dBY 0.5 dB, and the level from the
recording without DBX is exactly -10 dBY.

4. Similarly, check the remaining channels,

3-5-10. Overall frequency response
HiGH SPEED

1. With the same connections as in paragraph 3-58,
change the input signal to 20 kHz, —10 dBV (316
mV) and connect this signa! to channel 1 INPUT jack.

2. Making sure that the TAPE SPEED selector switch is
set to HIGH, record the input signal, then rewind the
tape and play the recording, to chebk for —10 dBV
{316 mV) at the channel 1 QUTPUT jack. If neces-
sary, adjust R306 on the R/P AMPL, PCB.

3. Initiate again record mode and sweep the signal
frequency over the range of 40 Hz to 20 kHz. Then
rewind the tape and play the recording. Measure tha
output level over the specified frequency range and
check that the lesvel falls within *3dB {without
DBX}. (With DBX, the tolerance is =6 dB.) There is
no adjustment.

LOW SPEED

4. Set the TAPE SPEED selector to LOW, change the
input signal to 16 kHz, —20 dBV {100 mV), Iinitiate
record made, rewind the tape, and play the recording,
to check for —20 dBV at the OUTPUT jack, If neces-
sary, adjust R307 on the R/P AMPL, PCB.

B. Initiate again record mode and sweep the signal
frequency over the range of 30 Hz to 16 kHz. Then

HIGH speed (15 ips), -10 VU

PO
5

RESPOINSE M dB
L]
o

a0 1060 1K 0K 20K
EABQUENCY IN H:

LOW speed (7.5 ips}, -20 VU

.
n

-
I

REZFONSE It d8
b R O
1

30 ) i 10K 70K
FREQUENCY (N Hr Rl

FIG. 36, OVERALL FREQUENCY RESPONSE
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rewind the tape and play the recording. Measure the
output level over the specified frequency range and
check that the fevel falls within *3dB (without
DBX). (With DBX, the tolerance is 6 dB.) There is
no adjustment.

6. Repeat the procedure for the remaining channels.

3-5-711. Overall signal-to-naise ratio

The following procedure necessitates connecting a
20 Hz-20 kHz band pass filter between the deck’s QUT-
PUT jacks and AC voltmeter.

1. Record on a blank test tape a 1 kHz, —10 dBV (316
mV} signal for a while, then disconnect the input
signal and initiate again record mode.

2. Stop the tape and rewind it to the beginning of the
400 Hz recarding.

3. Play the tape and compare the level on the voltmeter
from the 1 kHz recording with the level from the
“no-signal” recording. The level difference should be
45 dB or greater (HIGH speed)/43 dB or greater
{LOW speed). -

If difference is beiow specifications, perform the

following:

a. Demagnetize heads and other metzl parts in the
tape path.

b. Check Erasure {paragraph 3-5-13).

c. Check and adjust Record Bias (paragraph 3-5-7).

Then repeat the procedure above using another blank

test tape.

3-5-12. Overall distortion check

1. Connect test equipment as shown in Fig. 37.

2. Set the oscillator to provide a 1 kHz, —10 dBV (0.3
V}signal, and record this signal.

3. Play back the recording to read the distortion
analyzer,
Reading should be iess than 1%. If values are greater
than this specification, the following may fix the
problem:
— HRepeat the record bias adjustmeni procedure

{paragraph 3-5-7).

— Demagnetize the erase and record/repro heads.
— As a final measure, replace the record/repro head.

QSCILLOSCOPE
GSCILLATOR HETORTION o)
AMALYZIFR © g v SPKR
kel
@ = see
* @ os s * o9
- N=3 o N} o
1 = -
AC VILTMETER
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3-5-13. Erasure

. Connect test equipment as shown in Fig. 38.
. Set the oscillator to apply 8 1 kHz, 0dB (1 V) signal

to the deck, record this signal, rewing the tape to the
beginning of the recording, then play it back to
measure the cutput level.

. Rewind again the tape to the beginning of the record-

ing, disconnect the input signal, then put the deck
again into Record mode,

. Rewind the tape to the beginning of the "no-signal’’

recarding, and play it back to measure the output
level. Compare the level from the original 1kHz
recording with the levei from the ‘“‘no-signal’’ record-
ing. The {evel difference should be 70 dB or greater.
if not, perform the following:

a. Clean tape path.

b. Check transport performance {section 3-4).

O50ILLOSCOPE

DSCILLATOR

o)

ATTENUJATOR

IWPUT
"R @

FIG. 28. ERASURE TEST S5ET-UP

3-5-14. Channel crosstalk

1.
2.

ATTENUATOR

Connect test equipment as shown in Fig. 39.

Connect a 1 kHz, —10 ¢BV {316 mV} signal to the
input connector of channel 1 and record this signal
on track 1.

Rewind the tape to the beginning of the recording.

. Play back the recording and first measure the output

of channel 1 to get a level reference. Then measure
the output of channel 2. The difference should be
48 dB or greater.

Repeat procedure to check crosstalk from each
remaining channel onto its surrounding channels
{from channel 2 onto channels 1 and 3, fram channel
3 onto channels 2 and 4, from channet 4 onto
channels 3 and 5, and so forth),

OSCILLOSCOPE

OSCILLATOR 5
p © H AMP  SPKR

*) ;

e

» *ee

g0 [l L]

1 } .

aC VOLTMETER

cHY FILTER E
—— m
* a a Qo
=TT

UNIT
under TEST

£h?

FIG. 32. CROSSTALK TEST SET-UP

3.5-15. Sync crosstalk

Sync crosstatk refers to the crosstalk occured during
sync recordings {overdubs} because record bias signal
legks from a channel set for record onto its surrounding
channeis set for playback.

Test set-up is the same as in paragraph 3-5-14.

1.

2,

Apply a 1kHz, —10dBV (316 mV) signal to the
channel 1 INPUT jack and start recording.

While the recording is taking place, measure the
output of channel 1 to get a reference level. Then
measure the output of channel 2, The diffarence
between the channels should be 10 dB ar greater.

. Repeat procedure to check sync crosstalk from each

remaining channel onto its surrounding channels
(from ¢hannel 2 in record onto channels 1 and 3 in
play, fram channel 3 in record onto channels 2 and 4
in play, from channel 4 in recerd onto channels 3 and
6 in play, and so forth}.
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36. DBX PCB Adjustments

The DBX PCBs have been properly adjusted before
shipped and the following adjustments need be per-
formed only when components on the PCBs are replaced

because damaged.

Preliminary procedure

1. Apply +12 V to J1-3 and -12 V to J1-1 on the DBX
PCB (refer to Fig. 40},

2. Set all the adjustment resistors to center (Fig. 31,

CAUTION: Prior to removing or replacing DBX PCBs,
check to make sure that the deck is turned off,
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3-6-1. Adjustments location
Refer to Fig. 31, page 17.

3.6-2. Decoder

Apply High signal to J1-9 (17-4) to activate DBX Dacode
maode,

A.
1.

2.

[A NN

-y

—

= m

RMS Symmetry Adjustment {Connsctions: Fig. 40}
Apply a 100 Hz, 316 mV signal to J1-13 {J1-8)
terminal.

Adjust R14 (R24} 10 obtain a clean 200 Hz sinewave
on TPO1 (TPQO2) (see Fig. 31).

. VCA Symmetry Adjustment {Connections: Fig. 42)
. Apply a staircase wave signal to TPOt (TPO?), and a

triangle wave signal to the horizontal input terminal
on the oscilloscope.

. Shortcircuit between J1-13 (J1-8} and 41-12 (11-7).
. Adjust R13 {R23} for a relatively straight horizontal

line display on the oscilloscope. (Level deviation: b

mV or less) -

. Decoding Level [Connections: Fig. 40)
. Apply a 1kHz, 316 mV signal to J1-13 {J1-4) ter-

minal.

. Adjust R12 {R22) for a 316 mV reading at J1-11

(J1-6} terminal.

Frequency Response {Cannections: Fig. 40)

. Vary the signal frequency to 50 Hz {316 mV) and

then to 10 kHz (316 mV}.

. Read the output level at the J1-11 {J1-8) terminal for

gach frequency. The output level should be within
the following limits with reference to level at 1 kHz.

50 Hz: +5dB+1 dB (447 mV to 602 mV)
10 kHz: +9.4 dB+ 1 dB (793 mV to 997 mV)

. Release Rate Check {Connections: Fig. 41)
. Apply a 1 kHz tone burst wave signal with 8 cycles

on and 128 cycles off.

. Confirm that release rate is less than 750 mV £ 10%.

. Decode Effect Check {Connections: Fig. 40)
. Apply a 1 kHz, =20 dB signal to J1-13 {J1-8) ter-

minal.

. Confirm that the level at J1-11 (J1-8) terminal is

—30dB £ 0.5dB (i.e.,, —20 dB against —10 dB {316
mY/) reference level].

. Apply a 1 kHz, 0 dB signal to J1-13 (!1-8} terminal.
. Confirm that the level at J1-11 {J1-8) terminal is

+10 dB £ 0.5dB {i.e., +20 dB against —10dB (316
mYV) reference level).

36.3. Encoder

Apply Low signal 1o J1-9 (J1-4) 10 activate DBX Encode
made.

A. RMS Symmetry Adjustment {Connections: Fig. 40)

1.

2.

Apply a 100 Hz, 316 mV signal to J1-13 {J1-8}
terminal.
Check for clean 200 Hz sinewave at TPO1 (TP02) (see
Fig, 31).

- VCA Symmetry Adjustrment {Connections: Fig. 42)
. Apply a staircase wave signal toa TPD1 (TPO2), and a

triangie wave signal to the horizontal input terminai
on the oscilloscopa.

. Shortcircuit between J1-13 {J1-8) and J1-12 {11-7}.
. Confirm  that J1-11

(J1-6) supplies a relatively
straight horizontal line on the oscilloscope (leval
deviation: 10 mY or less},

. Encoding Level {Connections: Fig. 40}
. Appiy a 1 kHz, 316 mV signal to J1-13 {J1-8) termi-

nal.

. Adjust R11 {R21} for @ —10dB reading at Ji-11

{J1-8} tarminal,

. Frequency Response {Connections: Fig. 40)
. Vary the signai freguency to 50 Hz {318 mV]) and

then to 10 kHz {316 mV),

- Read the output level at the J1-11 {J1-8) terminal for

each frequency. The output level should be within
the following limits with reference to level at 1 kHz.

B0 Hz: —25dB+1dB (213 mV to 240 mV}
10kHz: —4.8dB = 1 dB (166 mV to 188 mV)

. Release Rate Check (Connections: Fig. 41)
. Apply a 1 kHz tone burst wave signal with B cycles

on and 128 cycles off.

. Confirm that release rate is less than 750 mV £ 10%.

. Encode Effect Check (Connections: Fig. 40)
. Apply a 1 kHz, —70 dB signal to J1-13 (J1-8} termi-

nal.

. Confirm that the level at J1-11 {J1-8) terminal is

—40dB £ 0.5dB (i.e., —30 dB against —10 dB {316
mY) reference level).

. Apply a 1 kHz, +10 dB signal to J1-13 {J1-8) term)-

nal.

. Confirm that the level at J1-11 {J1-6) terminal is

0dB 1+ 1dB {i.e.,, +10dB against —10 dB reference
level}.
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CHECKS AND ADJUSTMENTS CHART

’:DJUST WHAT IS 1T SIGNAL SOURCE WHAT TEST WHAT IS THE RE- POINT TO WHAT READING
STEP CALLED AND AMCUNT GEAR TO USE CORDER DOING ADJUST TO ADJUST FOR
1 Input Level 1 kHz signal at VTVM connected | Stop mode with Check oniy —10 dBV (316 mV})
—10dBV from ta QUTPUT jack ALL INPUT on VTV
ascillatar eon- engaged.
nected to INPUT
jack
2 Meter {Input} Same as above LED meter Same as abave R3D4 0 dB an LED
Meters,

3 Reproduce Head 16 kHz, nominal | VIYM and escil- | Reproduce at HIGH Repro head Maximurm output,

Alignment level signal con- loscope with verti- | speed with ALL azimuth adjusting | less than 45° out
tained in test tape | cal and horizontal | INPUT disengaged. | screw, of phase of Trk 2
for HIGH speed inputs connected & 15 outputs
use. See p. 7, to QUTPUT CH2 {at 10 kHzl.
"Test Equipment™.| and 15.

4 Reproduce Level | Nominal Ievgl VTVM connected | Reproduce at High | R303 —10dBY (316 mV}

signal contained o QUTPUT speed with ALL on VTVM.
in test tape {p. 7] | jack. INPUT disergaged. -

5 Repraduce EQ 20 kHz signa! VTVM connacted | Reproduce at High | R3D1 Same reading on
{High frequency} | comained in ta QUTPUT jack. | speed with ALL VTVM as for
at High speed. test tape (p, 7f INPUT disengaged. 1 kHz signai.

6 Reproduce EQ 16 kHz signai Same as ahave Reproduce at Low | R302 Same as above
(High frequency) | contained in with ALL INPUT
at Low speed. tast tape, disengaged.

7 Bias Trap Adjust- | No input signal VTVM connected | Recording with 13 Minimum output
ment 1o Bias Trap test no signai at Bias Trap test

paoints TP-3 and connecied. point.
TP-9.
: Bias Leve! Adjust- | Na input signal VTVM connected | Record at LOW R308 23mV :2my
ment petween TP-1 & anto the same typeg on VTVM
TP-9, of tape as used for
the actual record-
ing.

g Recording Leve! 1 kHz signal at VTVM connected | Recording at R305 —10 dBV {316 mV}

at High speed —10 dBY con- to QUTPUT jack. | HIGH then its at OUTPUT jack.
nected to INPUT playback.
Jack.

10 Recording ievel Same a8 above Same as above Recording at R308 Same as abave
at Low speed LOW then its

playback,

1 Qverall Frequency| 20 kHz signal Same as above Same as above R306 Within the limits
at High spead. connected 10 given in Fig. 36.
{(HIGH-FREQ) INPUT fack {at

—10 dBV).

12 CQverall Frequency | 18 kHz sighal Same as above Same as above R307 Sarne as above
at Low speed. connected to
{HIGH-FREQ) INPUT jack [at

—20 dBV}.

13 QOverzll Signal-te- | Nao input signal VTVM connected | Recording at HIGH Check for 45 dB or

MNaise Ratio o DUTPUT jacks.| then at LOW, with better {for HIGH
ALL INPUT speed}/ 43 dB or
disengaged. better {for LOW

speed!

14 Erasure 1 kHz signal, VTVMand 1 kHz | 1 kHz mcorciing 70 dB or greater

G dBV connected | band pass filter then no-signal {through 4 kHz
to INPUT jack. connected 10 recarding through filter),
Apply signal for QUTPUT. the 1 kHz recorded {Refer to para-
short time onty. section. Playback graph 3-5-13.}
1o measure the
lewel difference.

15 DBX Adjustment | Same as step 4 Same as step 4 dBx IN and OUT. R12 {R22) —10 dBV (316 mY¥}
DECODER on the DBX PCR | on VTVM

16 DBX Adjustment | Same as step 9 Same as step 9 Same as above R11 (R21} Same as above
ENCODER on the DEX PCB
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4. PARTS LISTS

4-1. Mechanics

Exploded View-1
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EXPLODED VIEW=-|

DESCREPT ION |

REF _NO. PARTS ND. REMARKS
-1 *5720201400 TASCAM BADGE i
-2 *580( 132100 HOUS!NG,HEAD

-3 *5801 144400 CAP,PINCH ROLLER

- 4 *3800291500 PINGH RQLLER, 1/2INCH ;
-5 *580( 144200 RING(A),COSMETIC

-5 *SB0| 132300 BASE,HOUSING

-7 *5801 175700 PANEL(R),SIDE

I- 8 *580 141200 PANEL,FRONT

I- 8 *580( 143800 PANEL(L),SI1DE

-0 *580| 168700 ANGLE(R) ASSY,REAR

I-11 *580| 168800 ANGLE(L) ASSY,REAR

=12 *580| 150600 BRACKET, INLET

-3 *5200259400  IN/OUT PGB ASSY

[-14 *5200258600 BAUD RATE PCB ASSY

1-15 *5334055800 SOCKET,CONN. 375 D-SUB

I-16 *#5332019%00 AC SOCKET,3P

=17 *5334056000 SOCKET,CONN. 155 D-SUB

I-i8 *5334055900 SOCKET,CONN. 255 D=SUB

I-19 *580| 140900 PANEL, CONNECTOR

1=20 *5534878000 RIVET,PUSH B

-21 *5801 141700 COVER, TOP

1-22 *5801 169600 SHEET, INLET BRACKET

|=23 *580( | 40400 COVER,BOTTOM

1-24 *580050(80C SCREW, SHOULDER H

1-25 *#5200263600 FILTER PCB ASSY

[-26 #5801 143300 HEATSINKIB)

[-27 *5|45087000 TR.,250-313E

I-23 *503329100C PLATE, INSULATOR

I-25 *5(45129000 TR.,2SB-507E

[=30 #503%295000 TUBE, INSULATOR

1-31 *5751773010 SCREW,HEXAGON M3X10

1-32 *5781783006 SCREW, PHA3X6FNB

[-33 ¥5785223000 WASHER,FIBER 3¥X6X0.5T (BLK)

(-34 *5780323000 SCREW,FLAT COUNTERSUNK M3X10 (BLK NI}
[-35 *5780324010 SCREW,FLAT COUTRERSUNK MAXIQ (BLK NI)
|=36 *Yacamt

=37 *57B5B4000 NUT M4

§-38 #5755]24000 WASHER,ROCK 4.0MM

(=38 ¥5783593006 SCREW,C-TITE M3X6

f=40 *5780023008 SCREW,BIND M3X8 (BLK NI)

=4 *5780024008 SCREW,BIND M4X8 [BLK NI)

1-42 #5730029600 WASHER(9MM FOR VR)

1-43 *#5730020700 NUT(9MM FOR YR)

I-44 #5780024006 SCREW,BIND M4X6 (BLK N!)

1-45 *5781002606 SCREW,PAN; TAP M2.6X6

[-46 *5730015500 POST, JACK D20418-J3F

|47 *5780(03006 SCREW,PAN M3X8

Parts marked with *require longer dellvery time.
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Exploded View-2
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EXPLODED ¥1EW-2

REF.NO.  PARTS NO.  DESCREPTION REMARKS
2- | 5313004000 SOLENDID,RINCH ROLLER

2= 2 *5801 137100 BRACKET, SOLENOID

2- 3 *5801 {36800 SHAFT(AY, JOINT

2- 4 *5801 136600 LINK(A)

2= 5 *5801 137000 CUSHION

2- 6 *5785606020 SPACER,6.2X7.8X20

-7 *5801 137200 SPRING,PLNCH ROLLER

2- 8 *5B01 136900 SHAFT(BY, JOINT

2- g *5801 136700 L INK{B)

2-10 5378308000 HEAD,R/P

2=1! 5378308100 HEAD, ERASE

2-12 5801134000 CAP,GUIDE

2=13 5801 134200 GUIDE, TAPE

2-t4 *5801 134 100 BASE,GUIDE

2-i% *5801 134300 POLE, DUMMY

2=16 *5801 133700 BASE ASSY,HEAD

2-17 5801 (38700 CAP,ROLLER

2-18 5801 130600 ROLLER ASSY

2-19 *5200258400 SENSOR PCB L ASSY Refer to pages 47 & 63
2-20 *58071 37500 BASE ASSY(L),TENSION

2-21 *5800496100 STOPER

2=22 *5301 146500 SPRING, SERYQ

2-23 5801138600 CAP, TENS[ON ROLLER

2=24 *5800298500 PLATE, DAMPER

2=25 5800298400 DAMPER

2-26 5801129201 ARM ASSY, TENSION

2=-27 *5524 106000 SPRING,FOOK PLATE

2=28 *5801 138300 PLATE, SERVO

2=29 *5801 138200 WEIGHT,COUNTER

2-30 *5534715000 MAGNATE, THRUST

2-31 Vacant

2=32 *SB0( 138400 MASK(A)

2-33 *5200258800 HEAD PCB ASSY Aefer to pages 47 & 82
2=-34 *SB01136100 ARM ASSY,PINCH ROLLER

2=-35 *520) 146600 SPRING,RETURN

2-356 *¥RQ01 135000 SUB CHASSIS ASSY

2=37 *580] 135700 BASE ASSY,LIFTER

2-38 *5801 146800 SPRING,RETURN

2-39 *580| |37300 PLATE,LIFTER ACTUATING

2-40 5313004100 SOLENOID,LIFTER

2-41 5801 |30100 ROLLER ASSY,COUNTER

2-42 ¥5801 |30B00 ENCODER

2=43 5801 138500 MASK(B)

244 *5B01 137600 BASE ASSY(R), TENSION

2~45 *5200259900 SENSOR PCB R ASSY Reter to pages 47 & 53
2-46 #5200258500 SHUT PCB ASSY Refer to pages 47 & 53
2=47 *5200258300 PG PCB ASSY Refer to pagas 47 & 53
2=48 CHASSIS ASSY,MAIN

2=-49 *580| |70400 PLATE,SHIELD

2-50 *5801 177300 LIMITER

2=51 *5786003000 E-RING,E-3

=52 *5780143008 SCREW,PAM SEMS~B M3X8

2=53 *57B0103006 SCREW,PAN M3Xé6

2=54 *57B 1773010 SCREW,HEXAGON M3XJ0

2=55 *5785003000 WASHER,FLAT 0,57

{Continued on page 34)

Parts marked with *require longer dellvery +ime.
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Exploded View-3

29



EXPLODED VIEW-3

REF.NO. PARTS NO.  DESCREPTION REMARKS
3- 1 5800324901 WASHER,A

3- 2 5740003400 CRAMPER,REEL;D 1/2INCH
3- 3 5800326600 SPACER,REEL

3- 4 5801 133400 TABLE ASSY,REEL

3-5 *5800295700 FELT,BRAKE

3= 6 *5801 146100 . SUPPCRT, PANEL

3= 7 *5801 144300 ; PLATE,SHIELD

-8 *5801 131800 SHIELD,HEAD

3-9 *5801 134400 SLIDER ASSY

3-10 *5B801144000 COVER,SHIELD

31 *5801 134700 BASE ASSY,SHIELD

3-12 *£E0M496100 STOPER

3-13 *5084643200 PLATE,LOCK

3-14 *5801146700 SPRING, LOCK PLATE

3-15 *5801 146800 SPRING, RETURN

3-16 *5801133300 HOOK(R), SPRING

3-17 *58003501700 PRING,BRAKE(S}

3-18 *5801133200 HOOK(L),SPRING

3-19 5801132900 BRAKE ASSY (R)

3-20 5801 132800 BRAKE ASSY (L)

3=21 5370008400 MOTOR,REEL DC

3=-22 *5800259001 LEVER,BRAKE ACTUATING
323 5313003900 SCLENOID,BRAKE

3-24 *5200258200 JOINT PCB ASSY Reter to pages 46 & 52
3-25 *5B01144500 SHEET(A}, INSULATOR

3-26 *580| 142430 BRACKET, MOTOR

3-27 5370008500 MOTOR, CAPSTAN OO

3-28 CHASSTS ASSY,MAIN

3-31 *5780005025 SCREW,BIND M5X25

3-32 5785225000 WASHER,FIBER(BLK) 5X!10X0.5T
3=33 *38006785%00 SCREW,BALL. POINT

3-34 *5781704008 SCREW, HEXAGON M4X8 (Ni}
3-35 *5780103006 SCREW,PAN M3X&

3-36 *5785304 100 WASHER,POLIS. 4X6.5X0.25T
3-37 *578601 1500  E-RING,E-3

3-38 *57850 12300 WASHER,FLAT M2.3(0.5T}
3-39 *5TB6102400 CS-RING 2.4T

3=-40 *5780143008 SCREW,PAN SEMS-B M3X8
=41 *5780144010 SCREW,PAN SEMS-B M4XI0
3-42 *57867 13000 CLIP,HARNESS 3X9. %50
3-43 *5780104008 SCREW,PAN M4XE

Parts marked with *require tomer delivery time
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Exploded View-4
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EXPLODED VIEW-4

REF.NO. PARTS NO.  DESCREPTION REMARKS
- | CHASS(S ASSY,MAIN
4- 2 & 5133014000 PLUG, VOLTAGE SELECT (GE]
4= 3 25133015001 SOCKET, VOLTAGE SELECTOR IGE]
4- 4 il 5320061101 TRANSFORMER,POWER [J]
2 5320051201 TRANSFORMER,POWER [US,C1
2 532006 1300 TRANSFORMER ,POWER (GE§
A 5320051400 TRANSFORMER,POWER [E,UK]
4- 5 *5200259100 P/SUPPLYPCB B ASSY Refer to pages 43 & 51
4- & *5801 142200 HOLDER,PCB
4= 7 *580( |44800 PLATE(L),RE INFORCEMENT
4- 8 *5801 160200 PLATE(A),REINFORCEMENT
4- 9 *580( 144900 PLATE(R) ,REINFORCEMENT
4-10 *¥5200259001 P/SUPPLY PCB A ASSY Refer to pages 43 & 50
4-1 ! *5801 142700 COVER,HEAD CORD
4-12 CHASS 15, POWER SUPPLY
4-13 *5801 143100 BRACKET,DIODE
4-14 /A 5228010000 STLICON STACK,D5SB20
4-15 *5210259700 DICDE PCB
a6 A 5228013900 SILICON STACK, 100D4B4)
4-17 *5801142500 BRACKET,FUSE PCB
4-18 *5801 1445600 MASK,FUSE
4-|9 *5200259300 FUSE PCB ASSY [J,U8,C,GE1 Refer to nages 45 & 52
*52002593|10 FUSE PCB ASSY [E,UK] Refer ta pages 45 & 52
4-20 ¥580) 143000 HOLDER,BRACKET
4=-2| *5801 142800 BRACKET(L)
4-22 *5B01 142600 BRACKET(R}
4-23 *558|055000 ROD,D
4-24 *5200257902 QONTROL PCB ASSY Refer to pages 37 & 48
4-25 *580| 143400 CHASSLIS(U)Y,DBX
4-26 *5ROI1 143600 STOPPER B
4=-27 *5801 142300 FRAME,DBX
4-28 *56801 143500 CHASSES(L),DBX )
4=29 *5200258101 C/SERVO PCB ASSY Refer to pages 44 & 51
4=30 *5801 144100 STOPPER A
4-3) *5200259500 DBX PCB ASSY Refer to pages 42 & S0
4-32 *580| 60300 PLATE(B),RE INFGRCEMENT
4-4| *5780| 04008 SCREW,PAN MAXB -~
4-42 *STBOI03008 SCREW,PAN M3X8 7.
4-43 *5780144010 SCREW,PAN SEMS-B M4X|0
4-44 *5780103006 SCREW,PAN M3X6 .
4-45 *5786713000 CLIP,HARNESS 3X9,(X50 |
4=46 *8785(24000 WASHER,ROCK 4. 0MM .
4=-47 *5780103012 SCREW,PAN M3X12
4-48 *5783003006 SCREW,FAN S5-TITE M3X6
4=49 *5780143006 SCREW,PAN SEMS-B M3X6
[Us):U,5,A. [E1:EUROPE [UKI:U.K. [C)1:CANADA LJ1:JAPAN

{GE1:GENERAL EXPORT

Parts marked wlith *require longer delivery fime.
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Exploded View-5
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EXPLODED VIEW-5

REF.NO. PARTS NO. DESCREPTION REMARKS
5= 1 *EE0I 140100 RIB(A),REINFORCEMENT

5- 2 *5801 141000 CHASSIS(UY , AMPLIFIER

5= 3 *5801 140800 FRAME(R),SIDE

-4 *5800606101 PROTECTOR, PCB

5- 5 *5600307 00 COLLAR,FQOT A

5- 6 *5801 140200 - PANEL, SUB

5- 7 *5200259200 - VR/OSC PCB ASSY Refer to pages 46 & 52
S5« 8 SE00173100° BUTTCN, PCWER

5= 9 *¥5200292|10 R/P AMPL PCB ASSY Refsr 10 pages 41 & 49
5=0 *5801 139800 PBRACKET,POWER S

S=11 & 5300040100  SW.,POWER TV=5

5-12 M 5267703800 SPARK KILLER 4700PF 400V M

5-13 *5730007500 COVER,CAPASITOR SB-1417

5=14 *65801140700 FRAME(L),SIDE

5=15 *590114)1 100 CHASSIS(L) ,AMPLIFIER

516 *5801 140300 B(A),REINFORCEMENT

5=17 *5200258700 THER PCB ASSY Refer to pages 39 & 49
5-18 *5801 159500 PLATE,CABLE PRESSURE

5-19 *5801¢59100 SPRING{A)Y,CODE

5-20 *5801159200 SPRING(B),CODE

G=21 *5TB0003006  SCREW,BIND M3X6

5=22 *5780103006 SCREW,PAN M3X56

5=23 *5781003006 SCREW,PAN; TAP M3X6

5-24 *5780202606 SCREW,FLAT M2.6X6

5-25% *5780024020 SCREW,BIND M4X20 (BLK NI}

5-26 *57867 13000 CLIP,HARNESS 3X9. 1X50

5=27 *5780003006 SCREW,BIND M3X6

5-28 *5730030700 CLIP,CODE A-IT

5=2% *5781783006 SCREW,PHASXSFNB

{Continued from page 28)

EXPLODED VIEW=2

REF NO PARTS NOL  DESCREPTION REMARKS
2=56 *5781773008 SCREW, HEXAGON M3X8

2=57 *5781773020 SCREW,HEX M3X20

2-58 *BT781773006 SCREW,HEXAGON M3X6

2-59 *5T730104008 SCREW,PAN M4XB

2-60 *5780102020 SCREW,PAN MZX20

2-61 Vacant

2-62 *5780103020 SCREW,PAN M3X20

2-63 *5780143006 SCREW,PAN SEMS-B M3X6

2-64 *5786007000 E-RING,E-7

2-65 *5780002005 SCUREW,BIND M2X5

2=66 *B801 170300  SPACER

Parts marked with *require longer delfvery time.
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Exploded View-B
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EXPLODED ¥IEW-6

REF.NO. PARTS NO,  DESCREPTION REMARKS
& | ¥5801 139200 HANDLE P-N|5-A
6- 2 *580| 126600 PANEL,OPERAT LON
6 3 *5801 128700 LENZ, COUNTER
6 & *58C1 151400 ESCUTCHEON, OPERAT ION BUTTON
6= 5 #5801 131600 ESCUTCHEON 8
6- 6  *5801131500 ESCUTCHEON A
6~ 7 5801139900  BUTTON ASSY,POWER
6- 8 ¥580( [28900 COVER,METER
6- 9 #5801 136400 ANGLE ASSY(R},SIDE
6-10 *580| 140500 SUB PANEL, AMP.
61 | *580] 139300 ANGLEE ASSY(L),SIDE
=12 5801 141400 BUTTON,FUNCTION; -8
6-13 5801 141500 BUTTON, FUNCT ION:9-16
6-14 5801132201 BUTTON,CONTROL
6-15 5801 131300 BLUTTON(REC)
6-16 5801131100 BUTTON(PLAY)
&-17 580 131200 BUTTON(STOF)
6-18 580 130900 BUTTON(FF)
6=13 5801 131000 BUTTON(REW}
€~20 580! 131900 KNOB,PITCH GONTROL
6-2! 5801 (28800 BUTTON
6-22 *5200258002 OFERAT (ON PCB ASSY Refer to pages 39 & 49
6-23 #580| | 40600 COVER,OPERAT ION PCB
631 *5780123006 SCREW,PAN M3%6 (BLK NI)
§-32 *5760(03006 SCREW,PAN M3X6
633 *5781002608 SCREW,PAN; TAP M2,6X8
6-34 *5783003006 SCREW,PAN S-TITE M3X6
[NCLUDED ACCESORIES
REF.NO, PARTS NO.  DESCRIPTION REMARKS
A 5350015100 AC CORD [J,GEl
A 5350008000 AC CORD I[US,C]
A 5350017200 AC CORD [E]
M 5128057000 AC CORD [UK]
*5200259800 EXTENT ION PCB ASSY
*580030710G  COLLAR,FOOT A
*5780024020 SCREM,BIND MAX20 (BLK NI}
*5514580000 BELT,MINI C LEXCEPT J1
*580(01 1300 PULLER,CARD
*5700107000 OWNER'S MANUAL [J]
*5700107100 OWNER'S MANUAL [EXCEPT U1
[U$1:U.5.A, [E1:EUROPE [UKI:U.K, [C1:CANADA T31:JAPAN

[GE1:GENERAL EXFORT

Farts marked with ™equire longer dellivery time.
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DBX PCB Ass'y
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Capstan Servo PCB Ass'y
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VR/OSC PCB Ass'y
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{n/Out PCB Ass'y
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CONTROL PCB ASSY

CONTROL PCB ASSY

REF.NC. PARTS NO. DESCRIPTION REF.NO. PARTS NO. DESCRIPTION
¥5200257902 CONTROL PCB ASSY uis 5232257600 TR.,ARRAY M5458|P
*5210257900 CONTROL PCB 13 5232257600 TR.,ARRAY M54581P
*53390]6900 IC.,50CKET 64P ui? 5232256900 TR.,ARRAY M54585P
#5220814100  |C. ,HD6370LYD E 5232256900 TR.,ARRAY M545B5P
*5334042400 SOCKET,CONN. 2P uls 5220062700 IC., TCT4HC2ASP
*S801 142800 BRACKETLL) 20 5220052300 (C.,TCTAHCI 39P
*5801 142900 BRACKET(R) U2t 5220061700 1C.,TCT4HCOZP
*5730103005 SCREW,PAN M3%X6 22 5220065700  [C., TC74HCIOP
*580] (43000 HOLDER, BRACKET 23 5220062600 IC.,TCT4HC244P
*3581 055000 ROD,D uz4 5220052900  IC, ,JC74HC350P

czl 5263167623 G.,METAL 0.056UF 50V J vT| |uz5 5220052900 1C.,TCT4HCIGOP

c24 5263168123 C.,METAL O.[SMF/50V | VT u26 5220040800 iC,,TCT4HCT4P

c27 5363168123 C.,METAL O.(5MF/50V | VT u27 5220061800 IC.,TCTAHCOAP

CRI 5347004700 OSC.,CRYSTAL 1.B8434MHZ u28 5220051900 €., TCT4HC| 4P

CR2 5347001600 0SC.,CRYSTAL 4.9152MHZ uzs 5220040800  IC., TCTAHCTAP

CR3 534701 1300 03C,,CERAMIC FOOKHZ 30 5220052900 1€, , TCT4HC390P
D1-20 5224015010 DICDE, 1SSI33HY U3 5220062200 IC. TCT4HCREP

D21 5274015010 DIODE, [SS133HY u32 5220040900  1G. , UPDT4HCUO4C
D22 D25 5224015010 DIGDE, (SS)33HY U3 5220063100  IC., TCT4HCA040P
D24-26 5224015010 DIODE, 1SS133HY u34 5220051600 €., TC74HCOCP
D27-33 5224015010 DICDE, 1S5133HY uzs 5220061600 |C.,TCT4HCOOP

Pl £336213900 SOCKET,CONN. 5332-50GS| U36 5220051600 1C, , TCTAHCOOP

P2 5336213600 SOCKET,CONN. $332-26GS| Uz7 5220065700 IC,,TCT4HCICP

P3 5336213500 SOCKET,CONN. 5332-2065| 38 5220051600 {C.,TC74HCOOP

P4 5335213800 SOCKET,CONN. 5332-4065| Uz 5220053100 1C., TCTAHCAQ4OP

P5 5336213400 SOCKET,CONN. 5332=16GS| 40 5220051800 1€, , TCT4HCO4P

P6 5335203000 PLUG,CONN, 5483<10A (WHTY | |U4I 522005 1800  1C.,TCT4H004P

P7 5336203000 PLUG,CONN. 5483-(0A (WHT) | |U42 5220051600 1€, , TCT4HCOOP

P8 5336204300 PLUG,CONN. 5483-03A (RED) | |U43 522006 1600 IC., TC7AHCOP

P9 5336206300 PLUG,CONN, 5483-03A (BLK) | |ud4 5220051800 1C. , TCT4HCO4P

PIO 5336202800 PLUG,CONN. 5483-08A (WHT) | |U45 5220061800  |C.,TC74HCO4P

Pl I 5336202400 PLUG,CONN. 5483-04A (WHT) [ |U46 5220051800 1€, , TC74HCO4P

P12 5336206400 PLUG,CONN, 5483-04A (BLK) | [U47 522005800 |C.,TC74HCOAP

P13 5336202700 PLUG,CONN. 5483-07A (WHT) | [u4s 6048661000  1C.,M545} 7P

PL4 5335202300 PLUG,CONN, 5483-03A (WHT) | [U49 6048661000  |C.,M545|7P

9l Q2 5145077000 TR.,250-600 Uso 6048661000  |C.,M545] 7P

§3=5 5231755400 TR., 2307940 Us| 604866000 IC. M54517P

R36 52421 |BE00 R.,ARRAY RMLS BJI03 us2 5293000900 TR.,ARRAY TD62504P
RI02 RIO3 5150281000 R.,TRIMMER tOCKB ¥,METAL us3 5263000900 TR.,ARRAY TD62304P
51 5302104800 DIP 3W,S55GM uUs4 6048661000 |C.,M545| 7P

52 5334042600 PLUG,CONN, DSPO2-008-431T | |USS 6048609000  IC, ,LM2902N

Ul 5220815101 MICROPROGESSOR U6 5220013400 |IC, , TCAQGERP

uz 5220805800 |C. ,M5LB279P-5 U57 5220051800 IC. , TCT4HCO4P

U3 5220810700  |C.,MSM82C54P-6 Us8 5293000900 TR.,ARRAY TD62504P
ua 5370810800 |G, ,M5MB2CHSAP-5 us| 5232255720 TR.,DIG!. DTCI24ES
us 5220810800 |C., MSMB2CS 5AP-5 U2 5232255720 TR.,DI6!. DTCI24ES
U6 53720810600  [C. , MSMB2CE | AP Us3 5232255720 TR..DIGI, DTCI24E8
u? 5220063700  [C. , SPGBS40CN Ue4 5232255720 TR.,DIGI. DTCI24ES
us 5220062400 IC.,M75|86P Uss 5232255720 TR..DIG}. DTCI24ES
ug 5220062700 |C.,M751894P U6 . 5232254820 TR.,DIG|. DTAIZ4ES
U1 5220430600 |C,,M519538L 67 5232254820 TR.,DIG|. DTAI24ES
Ui $220052000  |C. . TCT4HC32P I 5232254820 TR.,DIGI. DTAI24ES
ny: 5220052000 1C.,TCT4HCI2P u6s 5232254820 TR.,DIGI. DTAIZ24ES
ME 5220065900 |C,,TC74HCI38P u70 5232254820 TR.,DIGI. DTAI24ES
Ul 5220065900 IC., TCT4HCI38P

48

Parts marked with *require longer dellvery time.




OPERATION PCB ASSY

MOTHER PCB ASSY

REF.NO.  PARTS NO.  DESCRIPTION REF.NC.  PARTS NG. DESCRIPTION
*5200258002 OPERATION PCB ASSY P07 5336249400 PLUG,CONN. BO4B-PH-K=§ (WHT)
*5210258000 OPERATION PCB P08 5336249800 PLUG,CONN. BOBB-PH-K-$ (WHT)
*5801 143700 SPACER,BER METER P09 5336249200 PLUG,CONN. BOZB-PH-K-5 (WHT)
*5780102605 SCREW,PAN M2,6X5 P201-216 5336279900 PLUG,CONN. 9P |L-SDA-P
*5801 142100  SUPPORT, 5W P301-316 5336280200 PLUG,CONN, 12P |L-SDA-P
S801128100 SPACER,LED P40I-416 5336279800 PLUG,CONN. 8P IL-SDA-P
Ci-45 522405010 DIODE, ISSI33HY P501-516 5336279800 PLUG,CONN. BP [L-SDA-P
C46-57 5225022008 . LED,SLP-135 (RED)
D58 D3% 5225022100 LED,SLP-Z35 (GRN)
C60-75 5225022000 LED,SLP-13% {(RED)
076 5225022000 LED,SLP-}35 (RED)
D77 5225022100 LED,SLP-235 (GRN) R/P AMPL PCB ASSY
o8 5225022200 LED,SLP-435 (YEL)
J 53261 16400 SOCKET,CONN. 3024-14CHPB REF.NO. PARTS NO. DESCRIPTION
JIOI-i 16 5336115400 SOCKET,CONN. 3024-04CHPB -
*5200292110 R/P AMPL PCB ASSY
Pl 5334046900 SOCKET,CONN. 5342-50GS| *5210292101 R/P AMPL FCB
F2 5334046800 SCCKET,CONN. 5342-40GS| *5210292800 COIL B PCB
P3 5122366000 PLUG,CONN, 3022-14AD *5210325700 COI_ FCB
Q! 514551000 TR.,25C-1BI%CR *#5210272400 TRAP PCB
RS 5280192300 R.,TRIMMER ICOKB V.METAL
ol,2 5224015020 DIQDE,!8S133T-77
R6 5280191500 R.,TRIMMER 4,7<B V¥, METAL D3 5224543601 DIODE,ZENER RDISER|
R7 5282019400 R.,TRIMMER ISIUVR [1 200KB |D4,5 5224015020 DIODE, 158133T-77
51-4 530033900 SW.,PUSH 1-| D6 5224571801 J1CDE,ZENER RD3.0FL2
55 5300040700 SW.,PUSH KCC1 1921 07,8 5224015020 DICDE, 188133T-77
56-15 5300028100 SW.,PUSH SPHIZ22A 2-2
J10-15 5224015020 DIODE, 1551337-77
516 5300025700 SW.,PUSH SPHIZIA J1 5335281900 SOCKET,CONN, 9P {L-SDA-S
517-45 5302107700 SW.,TACT SKHHAPOOO! J2 5536282200 SOCKET,CONN. 12P IL-5DA-S|
Ul 5225021900 LED INDICATOR J3,4 5336281800 SOCKET,CONM. 8P IL-SDA-S
uz 5145195000 TR.,25A-995F Kl 529002700 RELAY, |2V GSA-237PL
Uz 6048947000 IC.,MC] 455
K2 5290013700 RELAY,SY-12W-K
UICI Ul l6 529220920¢ MODULE,LEVEL METER Ll 5285007600 CO!_,CHOKE 3,0MH
L3 5286037300 COIL,TRAP YARIABLE 145kHz
L4 5320051500 TRANS,,BiAS
LS 5320060600 TRANS.(B),ERASE
Q1,2 5232009500 FET.,2K|708BL
MOTHER PCB ASSY Q3 5232008420 FET.,25K381D
Q4 5232008020 FET.,25J-40(E)
REF.NO. PARTS NO.  DESCRIPTION 05 5230775020 TR, ,25C2878-8
06,7 5230779520 TR.,25CIBI5GR
*5200258700 MOTHER PCB ASSY
*5710258700 MOTHER PCB Q% 5232008020 FET,,25.-40(E)
*5263167923 C.,METAL O.|MF 50V J ¥T Q10 5232008420 FET.,2SK381D
P5 5336279900 PLUG,CONN. 9P IL=SDA-P QL 5232008020 FET.,25J-40(E)
F6 5336279800 PLUG,CONN. 8P IL=-SDA-P Q12 5232008420 FET.,25K3810
Q13 5230779520 TR.,25CIBI5GR
Pi|-I8 5336249600 PLUG,CONN, BO6B-PH-K-5 (WHT}
P21-36 5336253600 PLUG,CONN. BOSB-PH-K-Y (YEL) |Ql4 5232008420 FET.,?5K381D
P41-48 5336255600 PLUG,CONN. BO6B-PH-K-K {BLK) | Q15 5232008020 FET.,25)-40(F)
P51-58 5336251400 PLUG,CONN, BO4B-PH-X-R (RED} | Q16 5230779520 TR.,25CIBISGR
Fi0l 5336213600 SOCKET,CONM, 5332-2665| Q17 5232008020 FET.,25J-40(E}
Q18,19 5230782200 TR.,25C2002L
F102 53362|3500 SOCKET,CONN. 5332-20G51
P)03 5336251600 PLUG,CONN, BD6B-PH-K-R (RED) }Q20 5230012920 TR.,25A1015G6R
P04 53362%1400 PLUG,CONN. BO4B—PH-K-R (RED) { Q21-23 5230779520 TR.,25CIBISGR
P10 5336255600 PLUG,CONN. BOSB-PH-K-K (BLK} { Q24 5232008420 FET.,25K381D
P106 5336255400 PLUG,CONN. BO48-PH-K-K (BLK) |R26,27 5183578000 R., INCOMB, |/4W 00
[ ["20] 5242126500 R, ,ARRAY RML5S 104J

Parts marked with *requlire longer dellvery time.
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R/P AMPL PCB ASSY DBX PCB ASSY
REF,NO, PARTS NO, ODESCRIPTICON REF.NO. PARTS NQ, DESCRIPTICN
R202 5242126700 R.,ARRAY RMLS3 472) Qlod-111 5230775020 TR.,25C2878-8
R30I 5280035900 R.,TRIMMER 2.2KB QU1Z Q212 5230012920 TR.,25A10156R
R302 5280036100 R.,TRIMMER 4.7KB Q204=21 | 5230775020 TR, ,25C2878-8
R303 5280036300 R.,TRIMMER 10KB RIN R2] 5280036700 R.,TRIMMER 47KB
R204 5280035900 R.,TRIMMER 2.2KD RI2 R22 5280036700 R.,TRIMMER 47KB
R3C5 5280036300 R.,TRIMMER |OKB RI3 R23 5280021700 R.,TRIMMER 47%B
R306,307 5280036200 R,,TRIMMER 6.8KS Rl4 R24 5280021700 R.,TRIMMER,47KB
R3Q8 5280036900 R.,TRIMMER [OO0KB TPl TP2 5317002100 PIN,DH CHECK IPS—1136
R309 5280036200 R.,TRIMMER 6.8KB8 ULO1 U201 5220414501 IC.,UPCI252H-2
TP1=-9 5317002100 PIN,DH CHECK IPS-1136 U102 U202 5220414601 |C.,UPCI253H-2
Ul 5220439600 iC. ,UPC4507C uin3 5220418800 1C,M5218P
uz2-4 5220418800 IC,,M5218P Ui04 U204 5232254820 TR.,DIG). DTA|24ES
us 5220036200 1C.,LC4966 WIOI=131 5242117400 JUMPER, JPW-L5
ué 5220813800 1€, ,UPD7554CS W201-213 5181762000 JUMPER,P=7.5 -
u7 5220051600 tC.,TCT4HCOOP W215 $181762000 JUMPER,P=7.5
ug 5292809000 FILTER,L.P#S 20kHz/26kHz W301=-306 5181763000 JUMPER,P=10.0
ug 5232254820 TR.,DIG). DTA|24ES
uto 5232255720 TR, ,DIGI, DTCi24€S
Ulil-16 5232254820 TR, ,DIGI. DTA124£S
u1e,20 5232254820 TR.,D1Gl. DTAI124£S
uz21 5232255720 TR.,D1GI. DTCI24ES P/SUPPLY PCB A ASSY
u22,23 5232254820 TR, ,DIGI, DTA|24ES
U24=-26 5232255720 TR.,DIG1. OTC|24ES REF.NO. PARTS NO. DESCRIPTION
u32 5232254820 TR.,DIGI., DTA|24ES
*5200259001 P/SUPPLY PCB A ASSY
*5210259000 P/SUPPLY PCB A
*6045030000 HEAT SINK
*5033261000 PLATE, INSULATCR
*5033295000 TUBE, INSULATOR
*58C) 143200 HEAT SINK(A)
*5780103006 SCREW,PAN M3X6
*5780103010 SCREW,PAN M3XI10
Cl ¢z A BS262013400 C.,ELEC. 4700UF 35V(SMEY VR
cl12 M 9262013300 C.,ELEC. 2200UF SOV(SME) ¥R
Ci3 5263166723 C.,METAL Q.CIOUF 50V J ¥T
D1 5143243000 DIODE,ERBI12-02G|
Pl 5336249200 PLUG,CONN, BOZB=-PH-K-S (WHT)
P2 5336249400 PLUG,CCONN, BOAB=PH-K-S (WHT}
P3 5336251400 PLUG,CONN, BO4B-PH-K-R (RED}
DRY, PCB ASSY P4 5336249300 PLUG,CONN. BO3B~PH=K=5 (wﬁT)
P5 %$33625|300 PLUG,CONN., BO3E-PH-K-R {(RED)
REF.NO. PARTS NO, DESCRIPTICON P6 5336251300 PLUG,CONN, BO3B=-PH-K-R (RED)
P7 5336249300 PLUG,CONN, BO3B-PH-K-S (WHT)
*5200259500 DBX PCB ASSY P8 5336245200 PLUG,CONN. BOZB=FPH-K-S (WHT)
*5210259500 DBX FCB ]
C102 202 5263168023 (.,METAL O.I2MF/50Y J VT P9 3336251200 PLUG,CONN. BOZB-PH-K-R (RED)
Ci103 C203 5263169023 C.,METAL O.(2MF/75QY J ¥T P10 8336255500 PLUG,CONN, BOSB-PH-K-K (BLK)
Clo4 C204 5263169113 C.,METAL |.OUF 50V J VWF Pl 5336255300 PLUG,CONN. BO3B-PH-K-K (BLK}
PI2 5336255200 PLUG,CONN, BO2B-PH-K-K {BLK)
Cl06 C206 5263166723 G, ,METAL Q.010UF 30V ! NT Pl3 5336255300 PLUG,CONN. BO3B-PH-K-K {BLX)
C109 C209 5263166723 O, ,METAL O.QI0UF 50V J VT
ClLI C21Y 35263167723 C,,METAL 0.06BUF 50V | ¥T Q3 Q5 A -5145087000 TR.,25D~3)3E
Cl12 C212 S263167723 C.,METAL O.0BBUF 50V J ¥T Q4 M 5145129000 TR.,25B-507
ClI6 C216 52631680235 C.,METAL O.1Z2MF/50V J VT Q6 M 5122300000 PLUG,CON. 5045-03A (RED}
Qo M 5122184000 PLUG,CON. 5045-03A (BLK)
DI0I D201 5224015020 DIODE,1S5133T-77 Rl R2 A 5183578000 R., INCOMBUSTIBLE I/4w 100
Pl 5122196000 PLUG,CONN. 5046—13A (WHT)
QIO Q201 5230779520 TR, ,2SCI8I5GR
Q102 Q202 5230779520 TR.,25CI8156GR Parts marked with *require longer dellvery time.
5232008400 FET.,28K381D

L?i?B @203
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P/SUPPLY PCB A ASSY

C/SERYO PCB ASSY

REF.NO. PARTS NO. DESCRIPTION REF,NO, PARTS MO, DESCRIPTION
R3 R4 5240027620 R.,CARBON 560 OHM R-10 T *5200258101  C/SERVO PCB ASSY
RS 524146 120 R.,METAL FILM CRB20 (6K *5210258100 C/SERVO PCB
RE 5241456220 R.,METAL FILM CRB20D 2.7K *S|81761000 JUMPER,P=5,0
R7 5241459420 R.,METAL FiLM 3 3K *5|81762000 JUMPER,P=7,5
RB RS 5241461020 R.,METAL FILM |5K *5181763000 JUMPER,P=10.0
RS 5241461920. R,,METAL FILM CRB20 38K *6045030000 HEAT SINK
RiZ 524459820 R, ,METAL FILM CRB20 4.7K *5033291000 PLATE, INSULATOR
RI3 5241459420 . R. ,METAL FILM 3.3K *5033295000 TUBE, INSULATOR
R14 A 5241217110  R.,NONFLAMMABLE IW 47 OHM *5780103008 SCREW,PAN M3X8
ul 5220425800 IC. ,M3230LA cz2 5263167923 C,,METAL O.IMF 50V J VT
Uz A 5220434800 | IC. ,MBFTBIZL c4 5263167923 C.,METAL O, 1MF 50V J ¥T
us M 8220435700 1C,,M3F7912L Di-4 5224015010 DI0DE, I1SSI33HV
u4 5220418300 IC.,M5231L hL) 5143243000 DIODE,ERB|2-02GI
us A 5220434900 IC,,M5F78]5L LI 6046628000 COIL,CHOKE SN-B5-400
Wi=3 5181763000 JUMPER,P=10.0 Pl 5122156000 PLUG,CONNe S046=|3A (WHT)
Wil 5181768000 )UMPER,P=22.5 P2 5122455000 PLUG,CONN, 5046-04A (RED)
P3 5122147000 PLUG,CONN, 5046=04A {(WHT)
QI 5145102000 FET.,25K=-6BA-L
QZ 5145130000 TR.,25A-1015GR
Q3 5230773800 TR,,2502655-Y
P/SUPPLY PCB B ASSY Q4 5231755100 TR.,250880Y
Ws-7 5730014000 TR, ,25A1020-Y
REF.NO. PARTS NO. DESCRIPTION Q8-10 5230773800 TR, ,25C2655=Y
RI7 5280132702 R.,TRIMMER 20<KB V.METAL
*5200259100 P/SUPPLY PCB B ASSY R26 A 5184550000 R., INCOMBUSTIBLE 2W | OHM
*5210259|100 P/SUPPLY PCB B
*5801 143500 HEAT SIHK(B) R30 5280132002 R.,TRIMMER 5,0KB V.METAL
*5780103006 SCREW,PAN M3X6 R33 A 5180090000 R, ,CARBON 47 QHM
*578010301Q0 SCREW,PAN M3X10 TP1-3 5317002100 PIN,DH CHECK 1PS-1136
Ul 5220440000 |C.,UPCI 246G
Cl A 5262013500 C.,ELEC. 15000QUF 35V(SME) (VR U2 3220426600 IC.,UPC|043C
c2 5263166123 C.,METAL 0.0I1QUF S0V J VT
c5 A 5262013600 C.,ELEC. 22000UF [I6Y(SME) (VR [U3 5220426600 IC.,UPCI043C
6 263166723 C.,METAL Q,Q10UF 30V ) VT U4 5220407200 1C,,LM2904
DI=3 A 5224014700 DIODE,S3¥20H us 5220040800 1C.,TCT4HCT4P
U6 5220016700 IC,,HDI4046BP
Pl 5336249600 PLUG,CONN, BO6B=PH-K=5 (WHT} jU7 5220061900 IC.,TCT4HCI4P
P2 5336251600 PLUG,CONN, BO6B=-PH=K=R (RED)
P3 5336249400 PLUG,COMN, BO4B-PH=K=5 (WHT) |UB 5220065700 1C.,TC74HCIOP
P4 5336249200 PLUG,CONN, BOZ2B-FH-K-5 {(WHT) (U9 5220051600 1C.,TCT4HOOOP
PS5 5336255600 PLUG,CONN, BO&B-PH-K-K (BLK) [UIO 5220013400 1C,,TCADGERP
| HE 5232255720 TR.,DIGI. DTC|24ES
P& 5336249600 PLUG,CONN, BOSB-PH-K-5 (WHT) (UI2 5232255720 TR.,BIGI. DTC|24ES
P7 5336255800 PLUG,CONN. BO8B-PH-K-K (BLK)
P8 5336249200 PLUG, CONN. BO2B-FH-K-5 {(WHT) [UI3 5232255720 TR,,DIGI, DTCI24ES
] 5336255400 PLUG,CONN, BO4B-PH-K-& (BLIK) (UI14 5232255720 TR,,DIGl, DTCI24ES
PiO Pl 4 5336255800 PLUG,CONN, BOGB-PH-K-K (BLK) |UI5 5220434800 |C.,M5F7812L
uié 5220434400 |C,,MSF7805L
QI G3 5230771000 TR.,25C2274-KE uiz 5232255720 TR.,DIGI, DTC]24ES
02 Q4 A 5231758800 TR.,25DI047-E
Q5 5230771000 TR,,25C2274-KE
Q6 5145129000 TR.,288-507 Parts marked with *require longer dellvery time.
Q7 A 5145165000 TR.,25D-7i60
RZ 5241461120 R.,METAL FILM CRB2Z0 18K
R3 5241459220 R.,METAL FILM CRB2ZO 2.7K
R4 5241459420 R.,METAL FILM 3.3K
RE 5241460020 R.,METAL FILM CRB20 5,6K
R7 524i456820 R.,METAL FILM CRB20 270 OHM
RB 5241459420 R,,METAL FILM 3.3% |
RI M 5241224510 R, ,NONFLAMMAGLE 2w 470 OHM
ul vz 5220418300

1C.,M3231L |
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FUSE PCB ASSY

JOINT PCB ASSY

VR/OSC PCB ASSY

REF.NO.,  PARTS NO.  DESCRIPTION REF.NQ.  PARTS NO, DESCRIPTION
*5200259300 FUSE PCB ASSY (J,Us,C,EX] *5200258200 JOINT PCB ASSY
*5200259310 FUSE PCB ASSY (E,UK} *3210258200 JOINT PCB
*5210259300 FUSE PGB 1J,US,C,EX) *5801 142600 HEAT SINKIC)
*5210260000 FUSE PCB [E,UK] *5780103006 SCREW,PAN M3X6
*5041237000 HOLDER,FUSE [J,US,C,EX] ¥STB0I03008 SCREW,PAN M3X8
5332014200 HOLDER,FUSE (E,UK] DI D2 5143243000 DIODE, ERB|2-02GI
Ci=5 2 5263164900 C.,METAL O.|MF/250% (E,UK] Pl 5336203000 PLUG,CONN, 5483-10A (WHT)
Fl F2 M 5307004500 FUSE,SA 250% [J,US,C,EX] P2 3336202300 PLUG,CONN, 5483-03A (WHT)
Fl F2 M 5142192000 FUSE,MINIGT 4A-200v [E,UKI P3 5336202300 PLUG,CONN, 5483-03A (WHT)
F3 A 5307004300 FUSE, 3A-250Y 1J,US,C,EX] P4 5336202200 PLUG,CONN, 5483-02A (WHT)
F3 25142189000 FUSE,MINI;T 2A-230V (E,UK] P 3336202600 PLUG,CONN, 5483=-06A (WHT)
Fd A 5307004900 FUSE, 10A-250V [J,US,C,EX] P& P7 5336202200 FLUG,CONN, 5483-02A (WHT)
Fd A 5307042500 FUSE,MINI;T 8A 250V [E,UK! Ol Q2 5231758800 TR.,25D1047-€ -
F5 A 5307004700 FUSE, 7A-125Y [J,US,C,EX] Ri & 5185202000 R, ,METAL PLATE 0,47 5W
F5 M 5142194000 FUSE,MINI;T 6,3A-250V (E,UK] [R2 A 5185202000 R.,METAL PLATE 0.47 5W
’
R3 A 5241217110 R, NONFLAMABLE IW 47 OHM
Wl w2 5181763000 JUMPER,P=10.0
W3-5 518§765000 JUMPER,P=15.0
W6 5181767000 JUMMPER,P=20.0

FILTER PCB ASSY

REF ,NO,  PARTS NO., DESCRIPTION
*5200263600 FILTER PCB ASSY
*5210263600 FILTER PCB
Gl C2 5267704100 SPARK KILLER 0.0047UF250Y¥
C3-Co 5267703800 SPARK KILLER 4700PF 400V
L] 5292806300 FILTER,NOISE FKOBI6MHI3

INJOUT PCB ASSY

REF.NO. PARTS NO. DESCRIPTION
*5200259400 IN/OUT PCB ASSY
*¥5210259400 IN/QUT PCB
*¥5330509900 JACK,PIN 16P

Li-8 5286020400 COIL,CHOKE 33QUH K VR

HEAD PCB ASSY

REF.NO. ~ PARTS NO.  DESCRIPTION
*5200258800 HEAD PCS ASSY
*5210258800 HEAD PCB

Ji-4 5332015300 SOCKET, IC 6P

Parts marked wlth *require longer delivery time.

REF.NO, PARTS NO, DESCRIPTION
*¥5200259200 VR/0SC PCB ASSY
*5210259200 VR/0SC PCB
Dl D2 5224015010 DIODE, 1S5133HY
J5 5326281900 SOCKET,CONN, 9P |L-SDA-S
6 5336268!800 SOCKET,CONN. BP [L-SDA-S
Ql 5230779520 TR,,28CIBISGR
Q2 5250773800 TR, ,28C2655-Y
Q3 523001400 TR,.,25A1020-Y
Rl R2 5280191500 R.,TRIMMER 4.7KB Y.METAL
R3 R4 5280191500 R,,TRIMMER 4.7KB Y.METAL
RS R6 5280191500 R.,TRIMMER 4,7KB V ,METAL
Ui 5292209300 MODULE,OSC |45KHZ
[US1:U.S.A. [EI1:EURCPE [UK1:U.K, [CI:CANADA [J1:JAPAN

{GE1:GENERAL EXPORT
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SENSOR PCB L ASSY

REF.NO,  PARTS NO.  DESCRIPTION
*¥5200258400 SENSOR PCB L ASSY
*¥5210258400 SENSOR PCB L
*5B0Y 138800 SPACER,SENCER COIL
ol 522401%01C DIODE, [SSI33HY
LI L2 5160038000 COIL,DETECTOR
Pl 5336139300 PLUG,CONN, 8263~0311 (RED}
Ql 5145038000 TR., 25C-%45LK
SENSOR PCB R ASSY
REF,NO, PARTS NO., DESCRIPTION
*¥5200259900 SENSCR PCB R ASSY
¥5210259909 SENSOR PCB R
*580( 138800 SPCER, SENCER COIL
bl 52240|5010 DIODE, |S8133HY
LlLz 5160038000 COIL,DETECTOR
P! 5336141300 PLUG,CONN. 8263-0311 (BLK)
Ql 5145036000 TR.,25C-545LK

BAUD RATE PCB ASSY

REF.NO.  PARTS NO.

DESCRIPTICN

*5200258600
*521 0258600
J1 5330012600
Pl 5336202700
$! 5302107800

BAUD RATE PCB ASSY

BAUD RATE PCB

JACK, 3P FJ43320B-M
PLUG,CONN, 5483-07A (WHT)
SW.,DIF 4P

PG PCB ASSY

REF.NC.  PARTS NO.

DESCRIPTION

*520025830C
*5210258301
Pl 5336206400
PHI PH2 5228006500

PG PCB ASSY

PG PCB

PLUG,CONN. 5483=04A (BLK)
PHOTO INTERRUPTER,GP-3501

SHUT PCB ASSY

REF.NO.  PARTS NO.

DESCRIPTION

*5200258500
*5210258500
Pl 5336128300
PHIL 5228014000

SHUT PCB ASSY

SHUT PCB

PLUG,CONN, 8263-03(1 {WHT)
FHOTO INTERRUPTER,EE=SY3=B

Parts marked wlth *require longer delivery tima,




DBX PCB Ass'y
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Capstan Servo PCB Ass’y
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4.4, [C Internal Block Diagrams
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