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I. SPECIFICATIONS

PLAYBACK SYSTEM

In-Linc 4-track stereo, monaural re­

cording by using Cross-rield Bias (-lead.

In-Line 4-1rack stereo, monaural play­

back.

TAPE SPEED 1-7/8,3-3/4, "nd 7-1/2 ips

TAPE SPEED DEVIATION

Within ± 0.8%

0.2 mm

... 500 .II. at 60 KHz

Hysteresis Synchronous 2-speed (2-4

pole) motor.

Condenser Capacity 2.8 IJ (50 Hz)

Condenser Capacity 2.0 Ii (60 Hz)

Revolutions 3,000-1,500 Lp.lll. (50 Hz)

Revolutions 3,600 1,800 r.p.lll. (60 Hz)

BIAS IIEAD Impedance

Gap

RECORDING LEVEL INDICATOR

VERT1CAL Indicator. "A" VU Meter x

MOTOR

HEADS

REC/PLA Y IIEAD

In-Line 4-lrack stereo and monaural

Impedance 1.200.11 at 1,000 Hz

Gar 2/1,000 mill

ERASE I-lEAD: Impedance .. 500 n at 60 Kllz

Gap 0.2 Imn

Portable

DIMENSIONS

32tbs. (14.6 kg) (X-SOaa L)

3 I tbs. (14.22 kg) (X-SOaO \\1

14" x In/8" x 9-7/16" (JS6 x 340 x

240 111m)

POWER SUPPLY AC 100 to 240 V; 50/60 Hz

POWER CONSUMPTION

60 VA

RECORDING SYSTEM

STYLI'

WFIGIIT

I.e. Used

DIQDES USED

SPEAKERS

WOW AND FLUTTER

tPlayback Only) Less than 0.15% ems at 7-1/2 ips

Less than 0.2% nns at 3-3/4 ips

Less than 0.3'/0 ems at 1-7/8 ip~

FREQUENCY RESPQNSE

40 to 20,000 Hz (±3 dH) al 7-1/2 ips

40 to 16,000 liz (±3 dB) at 3-3/4 ips

50 to 7,000 Hz (±3 dH) at 1-7/8 ips

SIGNAL TQ NQISE RATIO

Better than 45 dB (External Speaker

Output Jack).

DISTORTION Within 37r at Speaker Output 4 V RMS,

8 n.
CROSS TALK Less than 40 dB (Stereo)

Less then -45 dB (Monaural)

ERASE RATIO Less than ~65 dB

BIAS OSC FREQUENCY

100KHz

INSULATlQN RESISTANCE

More than 50 M ohms

INSULATION DURABILITY

500 V AC for more than one minute

duration.

2

TRANSISTQRS USED

2S('458 (B) x 2

2SC458 (0 or 2SC454 (C) x 2

2SC971 x 2

2SC931 (D),(El x 4

ANI368Q x2

10DC-1 x2

Two buill-in 5" x 7" 8 .11 4 W Speakers.

PQWER OUTPUT

LINE QUTPUE

More than 5 V RMS (3.2 W), Playback

250 liz recorded tape.

Required load impedance more than

50 K ohms 1.23 V (+4.5 dB) (Speaker

OfI).

DIN OUTPUT

MIC INPUT

LINE INPUT

DIN INPUT

Required load impedance more than

50 K ohms 0.6 V.

Above 0.5 IlIV ( 65 dbs)

Impedance 4.7 Kn

Above 2S mV ( 30 dbs)

I mpcdancc 100 K.I1

Above 7.5 mV (~40 dB)

10 H'I mpcd3nce

EAST FORWARD AND REWIND TIME

95 seconds for a fuU 1,200 ft. tape at

50 liz

75 seconds for a full 1,200 ft. tape at

60 Hz



CROSSTALK (Crosstalk between the tracks)

(TAPE)

~
""

Tape --- ' r-i~.;7·.·--- Tape
direction:. ':j::fot:' direction

As shown in the above figure, first record a ] ,000 Hz
sine wave on track No.3 at +3 VU level. Next. remove
the 1,000 IlL input signal and record under a nOll-input

condition.

Then, playback the tape on track 0.3 and No.1
(reverse condition of tape) through the 1.000 Hz B.P.F.
(Band Pass Filter, Sensitivity.. 1: I) and obtain a
ralio between the two frol11 the following formula:

Eo
C=2010g E E- (db)

2 - I

PLAYBACK:
5) Set the Record{playback Knob in to "Play"

position.
6) Set the Equalizer Switch to 7-1/2" or 3·3/4"

position (tone control max).
7) Connect a V.T.V.M. to the 8 n Speaker output

terminal.
8) Playback the tape previollsly recorded.
9) Adjust the output level to "0'· dBm at 1,000 Hz.

(indicated on range selector ofVTV.M.).
10) Playback the recorded spot frequencies under the

conditions in (9) : make a memo of outpul level and
plot the value on a graph.

Desired crosstalk ratiu (db)
1,000 Hz signal output level
1,000 Hz crosstalk output level
No-input signal record level

FREQUE CY RESPONSE

Audio X-SOOO
Frequency R AU. F= Mie Sp ::::j VTVM/
Oscillator In OUT

Connect the measuring instruments as in the above
diagram, and measure the frequency response in the
following sequence:
RECORD:

1) Introuuee a sine wave of 1,000 Hz (-60 dB) to the
Mic. Input of the recorder to be tested. through an

altenuator from an audio frequency generator.

2) Sct the Record/Playback Knob to "Rec" position
and adjust the \1ic input volume so that the VU
meter needle indicates ·'0" VU.

3) Under the condition described in (2). lower the
input level 16 dB by means of the altenuator.

4) Record the spot frequency in the range of 30 Hz to
25,000 HL frolll the audio frequcncy gencrator.
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CROSSTALK (Crosstalk between the tracks)

(TAPE)

Tape
direction

As shown in the above figure, first record a 1,000 Hz
sine wave un track No.3 at +3 VU level. Next, remove
tile 1,000 liz input signal and record under a non-input
condition.

Then, playback the tape 011 track No.3 and No. I
(reverse condition of t<lpe) through the 1,000 11/ B.P.F.
(Band Pass Filter. Sensitivity . .. 1 I) and obtain a
ratio between the two from the following formula:

Eo
C=2010g E, E, (db)

PLAYBACK:
5) Set the Record/Playback Knob in to "Play"

position.

6) Set the Equalizer Switch to 7·1/2" or 3·3/4"
position (tone controlm3x).

7) Connect a VTV.M, to the 8 S1 Speaker output
terminal.

8) Playback the tape previously recorded,
9) Adjust the output level to "0" dBm at 1,000 Hz,

(indicated 011 range seleCLOf of V.T.V.M.).
10) Playback the recorded spot frequencies under the

conditions ill (9) : make a memo of output level and
plot the value on a graph.

1

C
Eo
E,
E,

Desired crosstalk ratio (db)
1,000 Hz signal output level
1,000 Hz crosstalk output level
No-input signal record level

FREQUE CY RESPONSE

Audio X·5000
Frequency RA,TT'F Mic Sp RVTVMI
Oscillator In OUT

Connect the measuring instruments as in the above
diagram. and measure the frequency response in the
following sequence:
RECORD:

I) Introduce a sine wave of 1.000 Hz (-60 dB) to the
Mic. Input of the recorder to be tested, through an

attenuator from an audio frequency generator.
2) Set the Record/Playback Knob to "Rec" pOSition

and adjust the Mic input volume so that the VU
meter needle indicates "0" VU.

3) Under the condition described in (1), lower the
input level 16 dB by means of the atlcnuator.

4) Record the spot frequency in the range of 30 Hz to
15.000 IlL frol11 the audio frequency generator.

3



III. CONTROL LOCATIONS

~i' :::: Tp ~' p

---t:i=========~.;::=====;::===il------Take'l4l Reel Shaft
_--f'I,---------Reel Retainer

/""-------I+------IRecord Safety Button

/""------1-I-l------AutomatJc Shut-off Lever

Pause Lever
U---1-!------fast Forward Rewind Krob

H------Record Playbad Knob

..:--II--+I-----Aulomabc Stwt-oH SWitch

/""---------+l-------Rlght Tore Control

--Power Sw teh
--_I-T-------R'Ii1J1 VU Meter

f------Stereo~ Jack

Left Yolume Control-:::===:-:==jt;::::::::::~=:=,!~~~~ .•~o~o~;;;;;;;===-:.:::jt--=====::~lelt VU Meter
EQualizer SWitCh - Right Volume Control

Speed Chall:f SWitch

Capstan-­

Supply Reel Shalt-------u-j

Reel Retalfler--~-------tt--I
Capstan Shaft-----­
Cvcle eooverslOll $1\ tch A ----1~

Cipstan S~OIaee post--­

Tlack Selettl)!'­

"\;In Head Cover ----­

Tape GUlde----------+I--ril...
Irde~ Counter----­

Reset Bulton
Pmch ~eel-----------1+:..::=--
left T... COOtrol---- ---.H----_____
Moc~ Ja(;~ LPft -------::11-,,~

Mtr~ Jack RItll -----n:-I--..

Cycle Cof,ver~lon S""tcil B ------'--- LIM ChJtPul Jack lelt

V'ltage Select!lI----------- DIN Jack
Fuse POsl- -~ Lille Input Jack left

Speaker S"."tc~ ~_... Line InfW.jt Jack IRlg~t)

blernal Speaker Jack IRlght ------'-.. ~!IIIIIII!~~;~~~t1~f-----LlneOJtpul lack Rlg~1
['Iemal Speaker Jack left ------1I~trt~
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IV. DISMANTLING OF TAPE TRANSPORT UNIT
& AMPLIFIERS

In case of trouble, etc. necessitating disassembly, please
disassemble in the order shown in pholographs.
Reassemble in reverse order.

TRACK SELECTOR KNOB

:~[~•.~ 1.1 !.

•
-
, •

4

-
,.•

2 5

- -
• ,.• ••<

(tREe. P.B. LEVER

~ I FFIW LEVER

LI ~

LI• -..

". .•<

-

....

• . ~ .
~ ~o

.- ~_:_IN08~ -

6

-
3

5



7

•• -
• •

10
AMP./MECH BLOCK

c

8 MECHANISM COVER PANEL 11
SCREWS- a• L • e- d -e

•

• ~,) '/.
b 0 0

• --c-f ,..-.-
- - -- , --

9

6

HEAD. ADJUSTMEMT 12 CASE BLOCK



SIDE PLATE
SPEAKER

13 16

d

14

IS

AMP. BLOCK

17
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v. TRANSPORT MECHANISM

o

o

4

----
\ ~ ~

.~

\._-~ ..

G

•

0=:<2

o

o

Fig. I

o

o

Fig. 2

DRIVING OF CAPSTAN
Figure I.

® Motor
® Driving Belt (flat belt)
© Capstan
@ Flywheel

High-speed rotation of Motor ® is reduced by Drivirl~

Hell ® and trallslIlitted to Capstall ©, wl/iel, is

C01ll1eC(etltvith flytvlleel witll ali/pie illertia. Tllis clwlJ!es

rllc ratec! rotatioll to IJC atlaillca by ahsorlJillg l/li'lOr

rotatioll distortion of the //Iotor itself
(';Ipstan Rotation:

(,()(, R.P.M. at 7-ln" (19 cm) per scc.
303 RJ'.M. at 3-3/4" (9.5 cm) per sec.
151.5 R.P.M. at 1-7/8" (4.75 cm) per sec.

Motor Rotatiun :
3.000 to 1.500 RJ'.M. at 50 IlL
3.600 to I.ROO RJ'.~1. at 60 HI.

DRIVING OF PINCH WHEEL
Put tape between rotating capstan and pinch wheel, and
push the pinch wheel against the capstan. This will
transport the tape at r<Hed speed. The appropriate
pressure of pinch wheel is between 1,000 to 1.150 grams
at the tape speed of 7·1/2" (19 cm) per second.

RECORDING AND PLAYBACK
Turn the RECORD/PLA YBACK KNOB ® to "PLAY"
position, and pinch wheel presses against capstan to
move tape at lhe rated speed. At the same lime. Idler eli>
moves between /\lotor HUSJli'l.l: ©and the Take-Up Reel
Spil/{Ill' @ lo transmit till! motor rotatioH to @ so that
the tape is moved and wound on the lake·up reel.
The Take·up Reel Spindle Base is made lip of two plastic
rollers (1 and 2) with a clutch felt in between. The Idler
IS rotatmg llu' pldSlic r(,ller @ underneath. Therefore,
the lape·winding friction is adjusted by the slipping of
the felt to maiIHain the winding of Ihe tape.
On the other hand. the Supply Reel Spimllc ® has d

lim"e Roller ® hung on the Plastic Roller @ under·
neath. which provides appropriate back tension(by the
felt clutch slipping) to the rotation of the PLilley @
abuve.

To prevent accident;]1 erasure. tIll' Record {II/('rlock

Hllt/(lll ® IIlllSf he depress('d hcI0/,(' tl/('

U/:CORD/PL-\ }'H leI{ J(;\OH call be II/Oiled to t"e

"IU:C" po.~itiCJII. 'r"" Sdfcly dCl'ice © is depressed to
operate the recurding mechanism.
(Sec figure 2)

8



Free ROlalton
o

HIgh-Speed Rotation
~ 0

FAST-FORWARD MECHANISM
Turn ,h" FIST l'II'[),Rhl,'ISV k""i> @ to "FAST
FWD" position, and II/(' (,din @unda the knob pushes
up the I.el·(·' ~. The Ieller @ moves 11110 the space
between Ihe Plastic Ruller f d!J,"'(' the Tuke-l'p UC'c!
Spill dIe "'U[ tl/e IIp!'('r part 0I !II{' (orariu}? llIotor dnl'e

I lmsllillg to tnHls",;t til(' motor rotaliol/ to tli(' "lke-II/'
I reef spilldle, ,It tIl(' X,llIle tilllC, I3rak~ Rollers ® ,/lui cD
\ COIIl(' oi! rll(' red spinelle (II Fct' 111~ Supply Reel Spil1ll1~

©. thereby <dloll'iJl,~ r,,·, lI'i//(lillg of ,IU' (,11)(' {lIHil ti,e
I(/ke-up reel.
(Sec "guTe 3)

High-Speed RotatIOn
o -.I

~

"" h, \
t,

~
C

Free Rotation

~"\'V i)
-:'j,... ~,

o

REWIND MECHANISM
Turn 'he FAsr FI"IJ,REII'tNV h,o/, @ to "REWIND"
position, and ti,e CLI//I @ under the knob pushes fill'

Lever © up. The hiler rtf. moves into the space between
the upper part of the rOlallng ,\lolen (!ril'e Imshi'I.~ 'E'
and ti,e JntentwdiLl(t' l'lflfcy I:: 10 transmit the hlgh­
speed rotation of Ih~ lllOtor through the inlermedi~llr

pulley 10 rIll> SI/pply Red S/,jl/(II(' G'. At Ihe same tlln~.

13rdke RvlIen ~ alld fJ COlllt: off Ihl' reel splll<lle to fri.'~

the (ake-up reel spi/l(lIe J'. Ihl:reb} rewinding the tap~

Ol1to the supply reel al a rast spe~J.

(S~c figure 4)

GUide Roller

Head
Block Pinch

Wheel ~""'!

'<0 "",- I

Take-up Reel Spindle
o

STOP CONTROL
Push the SlOp ICVCI It I "510P" position. Hrake RvIIN'

"A and n uepn... ~~ 1~t:1 splndlcs tu SlOp rotalion or Ih~

reel splIlules.
1\s the brake ruhhl'l depresses tlie plastic rollers under

; the rccl sp11ldles. 110 lrl(tioll is brought to bear 011 Ille

tape tiscH.

o o o

.. ig. S
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Pinch Take-up Rewllld Take-up Supply
Modes of Operation Wht:'Cl Idler Idler sIde side

f------
Wheel Wheel Brake Brake

~

(a) STOP !.X X X ±fOI---
(b) lAST-fORWARD X 0 X X X

(e) RfWINI> X X 0 X X

(d) RECORDING 0 0 X X 0
PLAYBACK

NOTES: X·marks indicates "open" and Omarks "engaged"

RECORDINGjPLAYBACK CHANGING
MECHANISM (NEW TYPE)
-Illlllill~ the RI·CORD/PLAYBACK K;\OIl@lorecord­
ing position <;auscs CAM 0 10 push RI'CORDING
LEVERS ®, 0 and 0, as illustrated by the dotted
line; then the RECORD/PLAYBACK CHANGING
SWITCHES (SWIOl) and (SW201) turns to recording
position. If the LEVERS ® and 0 do nut push the
LEVLRS 0 properly, the (SW I01) and (SW201) do not
operate properly, and abnormal oscillation may occur.
Also recording cannot take place.

·-".PLAY

~.REC,

+-~~-@)

.~---
J

PLAY ..........- ....-REC.

SW-201

SW-IOI

SW-201

\

----

\
\

Fig. 6

10



VI. MECHANISM ADJUSTMENT

I. ,\DJUST\IENT OF PINCH WHEEL

It 1:S impurtant that the pinch wheel shaft be kepi in
complete alignmclH with the capstan shafl. Proper plllch
wheel pressure is between 1,000 and 1.150 gT<lI11S whl'1l
the LIlli! is operated at the tape speed of 7-1/? ips. Any
deviation from this specificatIOn will result III wow and
flutter. Check pinch wheel pressure b) means or a spring
~Lalc. and if necessary. adjust the pinch wheel IUiJd
s.PrJl1g.

2. ADJUSnlENT OF TAKE-UP IDLER
WHEEL

4. ADJUST\IENT OF INTER\'IEDIATE
WHEEL

The intermediate wheel is lot.:aleu bel ween the rewind
idler wheel and the rubber rlllg wlHcli IS used on Ihe
upper pan of the !lupply reel shaft asscmbl~. When the
unit is set in rewind Illode. il will t.:ontart with these
paris simultaneousl) transmitllng mOlor IOrque. An

adequate pressure is 50 grams. Adlust Ih\,.' load spring of
the intermediate wheel If the pressure is not sufficient.

5. r\DJUST\IENT OF TAKE-UP SHAFT
,\SSE\IBLY

rill' lake-up idler \\ heel llIu:s1 he h'pt 111 complete
allgnlllent with the take-up reel shaft. When IIIl' lIllIl i'i

:)cl to fa!)! furwJld mode. the itllcr wiled will l'Oll!,H,;1

wllh the Lipper knurled wheel of the take-up recl shaft
~sSCJ1lbly. and it will COBIa..:! with the lower knurled
wheel durlll,g. record or play operation. i\diu~t idler
wheel load spring so that the idler wheel pres~urc i<; \...ept
between 50 and 80 grams. The idler wheel rapiul) weafS
if the pressure is excessive. Slippag.: \lc~ur'i if the
pressure is smaller than the specification.

3. ADJUSTMENT OF REWIND IDLER
WHEEL

The rewind idler wheel must be kept in complete
all~l1lllCnl with thc rewinu r~cl shaft. The alJ10unt of
pressure on the knurled 1l10t~H bushing, should be
Jll:lIlltained at about 50 grams during rewind operation.
Adjust bnth the idler load sprin~ and rewind roller.

(a) Re....1nd recl shaft ass\.

reel shaft

reel table -¥reel :;t ....'ppcr
rel'l tabll' base plate ~

felt clutch
driw shaft

rewind pulley

conical spring~ ~ I h
-~ meta .....as er

felt clutch retam,:"r
~.

oilite metal mIg. plate::3 oilite metal

slar-~haped~

sprmJ for brake ..~ _paper .....asher
---=-:.retatner
~ pulle)" 8=

(b) Take-up r('pl ~haft as"y.

rewmJ ruhber
r~-J rm/.:

;;Eo

fr
rj
:€: coil sprinl(

}: .....asller
- retamer
~ rnylon

-..:; _ washer

;:; " set sleeve

Fig. I

I'ell dlltL'h llla!l.:n,lll~ :llt:ll'hnllo the holtolll siut' of the
reel lahk b:I'il' pl:Ut' \0 Ih:n rCL'oldl1lg lapl' "III I1tl! hI.'
slrett.:hed dUring. laSI I\H"ard l\p~ratIOl1 bCL':.JlISC or
excessive tcnsinll. " 0 check the allloullt of friction of
this part. place on tile lake-up 11..'1..'1 table a 5-il1('h recl
with a tJpC 60 11\ III ill diameter. :.Jnd ge11tly pull the end
of tape upw:trd lising :1 spring ~cale. Adjust the cOllical
spring so th<J1 the amount 01' tension al tllis part will be
kept between 400 alld 500 grams. Other fell clutch
material is alwcl1ecl to lhe take-up drive wheel. I t is 10
provide pfl)pcr ":llippJ11g operJtiotl during record or pIa)
operJtion. Th~ procedure for c1Jt.:cking friction of tillS
part is the SJIllC J~ Ihe foregoing, and bet wcen 150 and
200 gram~ of friclion will prnvide tIle be~t result. Adjusl
tlte s;ar-shaped springju~t under the t:I\"'\,.'-UP drive wheel.
When the unil is set for rewJ1ld oper;.Ilioll. Ihe alllount (If
friclion of this pan will he gre;1l1~ reduced and WIll

become 15 (() 20 gralll~. Check III \l'l' whcthl'r Ihls l~

S<llisfactury_ if nol. rL':.JJ.iu~t till' ~t,ll-shap('d ~pril1g for
Br3ke, and Ihe pre~\ure of lhl' "pnng relailler \\ ill I)\,.~

adjusted accordingl).

6. ADJUSnlENTOFS PPLYREELSIHFT
ASSE~IBLY

Fell clutl:h makrial I~ lIsl'd hl'lwCl'n thc 10"('1 side of

the reel table base plate and Ihe rl~\\illd rubber ring 10

protect recon.ling tape from CXl'l'SSI\C tl"lSltlll durillg th~

rewind operation. -, 0 check the allluunt of friction of
(his part. place on tilt' lake-up reel tahle a 5-indl 1'('\,.,1

with a tape 60 III III III dl'HllC(Cr. ~1IH.1 gellll~ pull the clld
of lapc upward uSing a spring "Gtll.'. AUllist till' ronical
sprillg so Ihat the amlHlll1 or tCllsilHl a\ thi~ pari will bl~

kept bct\\cen ..WO allli SOO gram\. Other felt dUlch
materiJI is attachetl 10 the take-up drtve \\l1l'l'l. It i\ 10
provide proper slipping Upl'r:lllo11 dllrlng lel:ord 01 pl:ty
operation. Thc procedure 101 checking Ir1l:tiull or !hi~

part is tile samc as the foregoing_ and betwccn 150 and
:?OO gral1Js of friction will provide the bc~t fl'sult. Adjust
the star-sh:.tped \pringill\1 limier the take-lip drive wheel.
When tile ullit is sct for rcwind opcr:ltioll. The amollnt
or frictiun of this part will be greatly fcdu('cd and will
become 15 tu ~O grams. Check to see whether this is
satisfactory. if not. readjust the star-slwped spring for
Brake, and the pre!lSUfC of lite ~pring retainer will be
adjusted accurdingly.

1 I



7. ADJUSTMENT OF HEADS

a) Azimuth alignment of the Rccording/Playhack
Heal! (Sec Fig. 2)

Playback an Alignment Tape 8,000 Hz al 7-1/2"

tape speed and turn the screw (B) until the Line

Out·Put Level reaches the Maximum.

r 125- t5mm,,

,
1_.

R.H

Fig. 4

12

"Tape

(8) •

Fig. 3

CJ
·H

~ f r
,-

9,-

f=g~O.2mm-O.3mm

Fig.S

b) Allgle or the Bias Ilead (Sec Fig. 2 ancl Fig. 4)
Unfasten two screws and move the 13ias Ilead by
hand until the center line (d) or the Bias Head
makes an angle of 90° with the direction of the

lape. Then fasten screws.

cJ Clearance of the Bias Ilead (See Fig. 5)
Unfasten the two screws and move the Bias
Head by hand until the clearance (f) and (g)
reaches 0.2 --- 0.3 mm. Then fasten screws.
Note: If the clearance (f) and (g) becomes less

than 0.2 ,-..... 0.3 mm, the Frequency Charac­
teristic will be too low, but Distortion will
decrease. If the clearance (f) and (g)
becomes more than 0.2 '"'-' 0.3 mOl, the
Frequency Characteristic will be too high,

and Distortion will increase.



VII. AMPLIFIER AD~USTMENT

1. ADJUSTMENT OF RECORDING BIAS
FREQUENCY (See Fig. II

J) PUI 011 the resistor 10 or SO Ohms in series with the
Bias Head and connect the Vertical Input Ternullal
01 the Oscilloscope to points (a) and (bl.

b) Feed in a slIle wave signal from an Audio
J7rcqucllcy Oscillator to the Ilorilontalinput of the
Oscilloscope and tUIlC the Dial of the Audio
Frequency Oscillator until the Oscilloscope dia­
plays a circular or linear paltcrn. Then read the
figure on the Dial of the Audio Frequency Oscil­
IaIOr.

e) If it re'Hh 100 KHI :': 15 KC the Recording Bias
l:requcllcy IS corre!.:!.

J) If It is nut l:illTccL It call he adjlJ~tl'd by in::;crllllg
:lllo1l1cr condenser (C-I ~X).

3. PLAYBACK MODE I PlA YBACK
REEL ADJUSTMENTSI

"IOn \10del X-SOOO (l) (W). when "slOg any output
testing equipment, an K n load re~l~tor must be
l'unllccted to the Speaker Output Terminals.

x 5000

I
AL'DIO I MIC. SI' ~gnl V.T.V.M. IOSc. ,'\ on

2. ADJUSnlE T OF RECORDI G
BIAS VOLTAGE

a) Reel (See Fig. 2)
Conncct a V.T.V.M. 10 point (a) and adjust the
recording bias voltage by turning L3 in the bias
oSl,;illatur circuit until it reads the same as the
voltage stamped on the back of the head assembly.
\iOIC: There is no way of adjusting the erasing bias

voltage. but the correct bIas voltage is about
100 V.

r~· -l~"" "EA. _ I 5O!l
'-..e!. ,:;:~

OSCILLATOIl CI~CU'T

::{?\ I
AUDIO fll[DU[ 'IlCY
OSCILl.ATOR

Fig. I

hI Playbal:k a 250 III "0" VU pre-recorded tapc. Turn
tip both Volumc Controls so that thc VU Meters
registcr "0" V The power output from both
spcaker terminals will be within 4 V (±O.S). At this
timc. the Left and Right Volume COlltrols should be
tllrned to abollt a 45° position.

c) Output voltage from the Line Ouput and DIN

Output is existent unly when the Speaker Switch is
at "Off" posltil)ll,
The Line OutpUl Voltage is abollt +4 dB al "0" Vl.
When the position of the Volume and Tone Controls
arc changed. this l:hanges the Output Voltage.

~
l&

Fig. 2
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Meiers inuicate "0" VU (VU METER SENSI·
TIVITY ADJUSTMEI"T SEE FIG. 2)

b) After rccordin~ a I kH7 "0" VU siglla1. play it back
and adjust Potentiometers VR [02 and VR202

(30 kIll so that the VU Meters indicate "0" VU
(RECORIlINC LEVEL ADJUSTMENT SUe
FIG. 2).

4. RECORDING MODE I RECORDING AND
VU .\1 ETER SENSITIVITY ADJUSTMENTS)

a) As ill (b) of Playback Reel Adjustments <lbovc.
playback a 15011/ Tape allLl with Volume COlltrols
at fixed position (Vll Meters at "0" Vll), supply a

60 dl3 signal (1 kH/) 10 the Microphone Jack. At
this time. adjust Potentiometers VI{ 103 (30 kB)

lleft), '"IU VR203 (JO kIl) Ilihgt). so Ihal the VU

~

v
o

v @

o

@

RIGHT

_=- :J

IC-201
ANI36B(Q)

67.8.9.10

~....~
, I_.
543.2 ,

~-"J
~.. ===-c....__ -= .----- ._- ---

MAIN AMP. ADJUSTMENT POTENTIOMETER

" ~ I
~

=~
(P rn>MAIN AMP. TEST POINT

OJ Jrn ,/
MAIN AMP. TEST POINT

@

le-IOI
ANI36B(Qj

6769.10
.~.

I J......
!I.4 3.2.1

LEFT
@

@

1\i:V

- =

~ =

I
0 0

I
- f!o, ""= '--'

@

Fig. 2
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5. MAl AMPLIFIER ADJUST\IENTS
a) The lest point of the Power Output Transistor

(:!SC931) Collector Circuit is located on the back of
the Printed Board. Remove the solder from around
the point and connect an Ammeter to the test point

(FIG. 2 and FIG. 3).
As shown in Fig. 2. connect two Voltmeters and
with no input power signal (Volume Controls at
"0"), adjust Potentiollmeters VR I05 (L), VR205
(R) (1 kB). With Collector Current at about 15 mA,
obtain equal indications on the two Voltmeters.

VR lOS

''''
Fig. 3

b) If an Oscilloscope is used for adjustments, supply
1 KC from Audio Oscillator. At maximum output
(without "overshoot dot" appearing on waveform),
and with Volume Controls turned up, adjust
Potentiometers VRI04. VR204 and VR105, VR205
so that the peaks of the upper and lower output
waveforms begin to be clipped simultaneously.

6. PLAYBACK GAIN ADJUSTMENTS
AND IC PRECAUTIONS

a) The Ie (AN 136BQ) Total Gain is between 85 dB
and 95 dB. In case the difference ill Left and Right
Amplifier Ie Gain is too great (one Volume Control
must be turned up much higher than the other), the
difference in Ie gain can be adjusted at the
5-500 Krl resistor located para lied to the 2.2 Krl
resistor which is connected between No.8 Ie
terminal and the ground terminal. The smaller the
resistor, the higher (he gain, but in order (Q avoid
distortion. a resistor of minimum 500 n should be

used (sec Fig. I).

15



VIII. MAINTENANCE PROCEDURES

1. LUBRICATION INSTRUCTIONS
For maximum service life and optilllulIl performance.

lubricate the pafts idcl1tin~d beluw after each 500 huurs
of opcrawm. Csc onl) light mi.lchmc oil uf goud qUJlit).

MOlOr Flywheel Assembly
Rewind Idler Wheel alld Wind Take·lIp Idler I drop
InICrl11cd;att~ Idler I drop
Pinch Wheel I drop
Also apply a liberal film of light machine grease to
each rolkr \urface of all levers and cams.

CAUTIO':: DO ':01 OVER·LUBRICATE. AND WIPE
OFF LXnSS OIL WITII A COTTON SWAB
SOAKbD I ALCOIIOL. OTIII RWISI. Till­
I:XCl:SS UIIJRICANI ~IAY Ill· SCA1'II'RED
DURI:-.IG OPI-RAlION. A\lD 1111 RUIJIJI·RCOM·
PONIHI PARTS WILL DETERIORATE.

2. CLEANING TAPE HEADS AND OTHER
PARTS

Wipe surface of l£lpe heads. guide roller bearing. capstan
bushing and pinch wheel periodically with a soft cloth
soaked in alcohol.

I'

{.../J

l~--~
I

III"'---,~""-

•

FLYWHEU. • I drop \10TOR
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IX. COMPOSITE VIEWS OF COMPONENTS

AMPLIFIER PRINTED CARD (SX-SOI) (PRE. MAIN)

{
~ -

TRANS BLACK

PURPLE<:::='·

~

o

o

o o

o
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IX. COMPOSITE VIEWS OF COMPONENTS

AMPLIFIER PRINTED CARD (SX-SOI) (PRE. MAIN)

{
~ -

TRANS alACK

PURPLE"':::".

~.

o

o

o o

LAMP
(VU METER)

t

z
6•

rzv_

o o
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x. TROUBLE SHOOTING CHART

SECTION "A" TROUBLES WITH AMPLIFIER

J. Playback problems. (Unit set to play position.)

No sound from
and speilker

Silicon diode (0 J 02, J)
l.ine-oue pckI No 13(+), voltage .~upply------Fuse (FIOI 0.5 A) or (C I 35)---------l{cplace

defective

13(+), voltage supply ------....,-Check Speaker Switch (SW-301 )

('heck I<If)st: connection -----------Acljusl

Check all Ir;\IlSlsl"rs and 1('

Open Circuit III Playhack head l:oil or -----j{cplacc
lead \drc 11;IS c"me loose

Suund. but volume
insufficient

~Il(t).voltage low Si1i<.:on L1iodc (1)101,.1) (el 352200 !.tl'L (m ",.1. 4) (11<203. 4) d<"f""" ---Replace

B(+), voltllge normal ------'[ )1,,,, ""d ""'m -------------Clean

Check ,lIl transIstors and Ie

Replace
_____ f>hlyback hC;ld <;!lidding or insulation

dcfcctl\c

No ch<'lngc e\en when
playback head IS grOUnded~Groulidwtre h<ls come loose ---------Adjtlst

L(e I JS 2200 I.d·) (C J 19 220 /11') J<cpbce
(C I 07 JJO 1..11') defective

I Dud hum noise --"Hum nuise is decreased if
playhack head is grounded

InduL'live pick up -------....,[~fOUndlhe fCCOfd.C~

(hangc lht.' set posltlon of lhe rccordef

I rregulal ~lf<L1 ch in g, ,
'If {r:l.:klng n,)i~l' [ Pld} h,H;k l.lrd dnl.! ~lH;kCI loo:>c (Ollnl'll10n __ \dJuSI

rf.l!I\l~lqJ~(IRIOI 2 '4)Of[( Rcpl.l\.:e
dcfcdive

[[)lrl!lIC:Jd ~lIrf:lll' -------------Clc:lll

1:11'<: Ihelf Iloi\\ --------------Hepla..:l.

-------------I)cmagllctife l,c;tl!111~"Ilg, IHll'l'L" h<'11 l:.Ir e 1~ funl1lng
h"~ln'o: 1l01~c Illlfl:.lSC\

Nol C.lU~<:l.! b} I !ll<' I fdmh!or~ (I H 10 1.2, J, 4) or 1(' _
defl'uiv<.: Replace

1;lck of trchk ,I'o llr l"ont:Jct bel\\een------,cdifly II cad. surfacl' --------------Ck;111
head and l:lpC

Back !c11\I(lIl \\ eak \dJtl:>1 lensi(Jn {If
supp!\ spindle

Iledd angle illcorred --------I<c-aJjusl head angle

1lt:.Id WOfn oul ----------J{cplal'e

1;([1<.: Ibelt" defective -------- k.eplace

I"



Sound dislort.:d tolrty head surface Clean the head

Defecllve transiSlors and IC --- Replace

Head worn out Replace

2. Recording problems.
(Unit plays back pre-recorded tapes salisfaclorily.
but recording nol satisfactory.)

-1<cpl;:Il'c

1
VlI mdt'r Itself (lr lead \\ Ire lkfcl:livc

Ilcfel:live Input Jack -------- Heplace

IU"C/PLA Y slide swildl dOt'l- Check record lever which
not funl:tioll propt'rl~ ---- a(tuate~ ~Iidc swilch

No VU Mel.:r IndlCaliunNo rCl:urc..hllg rossihle

VU nlt'lcr indication is norm31 Tral1SI~lor (TR I07) dl'ft'ctivt, ---- Hcpl:lcc

!lias he3d does not move ------ AdJusl

Loose connection on lhe OSC.
circuit ---- Adjust

Components of oscillator clfcuit or
osdlbtor coil defective

Sound distorled
VU·meler funclions normally

----,- recording monilor through
extern31 headphones also
normal. t

I aolty recording bl3s Clr(Ult Check rCl:ordlng bIas voltage and
componcnls of osullator CIrcuIt

Check transistor ( I HI 07. 107)
I aulty recording e4\1all/aIl011 elreu II - and (L t 0 I, 10 t ) peaklOg coli

DIrty head surface Cledn

VU-melcr functions normally
bUl recording monitor lover recording IIlput level ------Turn Ih.: volume down a liflle
lhrough earphone abnormal

VU·meter lost senSItIvity ------- Replace

Defective mput equipment
(mIcrophone, elc.)

~Er:lSehead dcfecrive --------I<... plact'

LDi<;connecled wire of ~r3se head,
I· xce!oSive amount of dUSl adhenng -- AdJu:.1
10 <;urfaee of erase head

""""""·'lO-..,."...."
Inl:omplcll:: erasure ------ Erasing hias Yohag... low

Tran~j:-,lur .. (25C-696)
~ «(2SC.971» d~fectivc

[( )"l'i11alur I:lul defeuive

Era~c 1t"Jd coil defcl'tive

Erasmg nOise ncr",,,lJve re"ordlllg lape Rcpld"e
(pop pm, no,,,) [

rr,lll:-'I~lOrs (II< 107 107) l{cpl.lll;
dt.'fcctl\'l·

Ilead 1ll,lgncllled Dem3gnctlle head

Illas vuhage out of adjustment - Re.•ldJust
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Recording sensitivity low

l
YU meter functIOns normally [Dirty head surface ----------Clean

Bias voltage out of adjustment ----, Re-adjust

Tape Itself defective --------- Replace

YU meter does not
indicate properly rLoose connectIOn Input Jack Adjust

VU meter sensitivity low ------ Replace

RECIPLA Y slide sWitch ------Adjust
does not function properly

Sound fades or drops out1Dirty head surface ------ Clean

Tape itself defective ------Replace recording tape

Uack tension 100 weak ---- Adjust the tension of supply spindle

Recording bias voltage _
out of adjustment Re·adjust

Position of Volume Volume Control
Controls differ greatl YL

curves differ -------- Replace
at equal YU meter
Indication Recording level

out of adjustment Adjust (VR-102. 202)
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SECTION "B" TROUBLES WITH TAPE TRANSPORT

MECHANISM

Cap~lan does nOI rotate -----~-Moillf does nul HlIale ---- (1'1. TSUI) poor connection - ~t,:pair

!\Iolor tr()uble------~-Broken field I:oil ______ Check field coil \\ illl l<tster. and
replace molor if cuil is broken.

Dc(cl.:ll\·e molor Slarting
.:apacltflf (c-I) --- Replace

H.()lflf .. h;,rt dragglllg <hcrhaul mOIOr. Clean and
du\.' 10 1:II,:k of oil fC-lllhrll:alc uilile metal

hlfcign lIlillter C\l,ts
hetween rotor and ,1,HoT

eli"lk and climinall'
for free n'!;l1 ion of Totor

Trouble \\ illl power
tratll'aui<>sion lllechanism Broken capstan dflH: hclt --- !{cplace bell

C<lps!an drive belt off of ." .
driving posilion ---Plan:. belt 1I1 poslIlon

Molor bushing slipping
()n mOlor shafl --- Tightcn moun ling screw

Oil un motOr
bushing and/ur f1ywhecl

___ Wipe off oil with cotton
swal) Stlakel1 in alcohol

Rcplace

Chcck motor lorquc
---and replace motor

Capstan rotates in Stop pl)sition,
bUI tape does not "dv<Jllce when
~wildlCd I() Play posilion

['rouble with mutor

t
ncCreasCd motor torque

I)l'fe('tive (C-l) ------­

MOlar bushing slipping
on motor shaft --- Tighlen mounling scn'w

rroublc \\'ilh powel
Iran~mis....ion mechanism

Capslan drhe belt
stretchcd ----- Rel'!ace bdt

Cap)tan advance.. tape. hUI lake~up

Tel:! do..~ nul take up (<lpe

Oil on motor Wipe off oil
hushing and/or n)whcel

Capstan bushing slipping righlcn capstan mounting sere .....
on f1y\\'hcd shaft

Fxccssivl' ten:.iOll in fake-up _ H . d" lension
/Suppl} red table assembly e-,I Just

Oil adhe~illg to ("apsI3n --- Wipe off oil
and/or plIldl \\ hed

Insuffident pinch Check and re-adjusl
wheel Ilressure pinch wheel pressure

Heel ..hafl dra~gillg Check take-up rccl
due 10 lack of oil shafl as:.cmbly

rake.up idler \\-heel docs
nOI rolale properly

Oil 011 idler \\ hed
:\llll/ur rlllkr 011 1,lke-lIp
recl "haft a:.~emhly

Check idler wheel
I{cpl:lce if !lect' ,.,ary

--- \Vipe off tlil

rake-up idler \'Vh",el dues Check idler tension :.pring
nOl keep good contact L R..:placc "pring. if nltCe,S:lry

Chltck t:1kl"up idler wheel Icvt:.r
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_____ Overhaul rTlutor
Ckan and r~-Iubrkate uilite metal

Take-up funl:tion~ normally, but l<lpe
speed lower Ih<lTl regular speed

Truubl~ with motor H,otur shafl dragging
~ dut' to lad. of oil

LIkfcClhe motor sL.Uling
C<tp~H;itor (C·I) ---

1,luc!IJalion in pow~r ~uJ1ply

Ch~l:k lint: ~·oltag... and l"y..:1t:
_ Use volt~lge regul;ttor line

voltage i~ lower lhan standard

Rt'pl~H:e belt

\\ 11\\ thll t c' r
Irrl.'gul;lr t:lpC m"\<'tlh'lll

l<lJ1~lan drtve b~11
I ruubh: \\ llh p')\ver strdllH;d Mid slipping
Ir,111snHS~lOn mCChJnlsml b Ion mu!or us lmg

C<lpst.ln drtve bdl /lot In ,
lorre<:t drtVlllg p()~l!lun --- P1:tLe 1l ... 11 01 positIOn

Oil .IdheTllq; 10 1110tOI Wipe off lIll
bu"hilll; :llld/or f1y\\hl'el

- [ lrlluhll \\llh motor~ Ilt.:l:r....l:-.o.:d motor torque --- CIll'l:k m,>tor lnrqlle

LIJt.:!ecllll· mOlor sl,trllng Replace
01' IUlor (C I)

Check red sh<lfl <Isscmolies.
Iroubll \\lth p,mer Tdke-ur supply ret'l shaft Rcplan~ reel sh<lt"t :Isscmbly
tr;ln\mi~si()n l11ech~tni\m dr:lgging or t:>...:cssive knsillll if tension J1l1t <Idjuslahle

Capst:ln drive belt strd..:hed _ Check belt
and slipping

Unb;d<lIlL~d f1y\\ h...el Check b:llance. l{epl:Ic~ flywheel
rOlbtioll

I{uhbl'r on pin<:h wheel Check ruhber llil pinch wheel
dctaioraled and replal'l~ pinl:h \",,'heel

, Ch~ck and replace dCfec(iv~ part.
Pinl"ll wheel vr t;.tpe gUIde Ckall and re.oil if It ag;.tin
d(le~ not rol~llc smoothly prl}\/idcs smoulh rotatioll

I)u~l Oil Ill;ads ------- Ck;.tn hC;ld~

In~1I1'fkicll1 pinch HC-:ldjust pinch whed pressure
\\ Ill,.. 1prC\~lHC

C;q)~I;.t1\ hushing slipping ---Tighl<'ll c·;.tp;;t~H1 mounting scrc\\
on f1~\\heel "hafl

22
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Unit docs nol operate
in Fast Forward Illode

Take-up ret'l shaft dot's not
rolate even without placing_
recording tape on unit

Trouhle with power
transmission
mechanism

Oil on take-up idler Wipe off oil
wheel or motor bushing

Loose motor bushing ____ Tighten molar bushing
mounting screw

Take-up reel shaft assembly
does not function properly

Check, lean and re-oil
reel shaft assembly

Check take-up idler wheel lever

Take-up reel shaft does not
rotale when recording
tape is placed all unit

Trouble with motorl Decreased molOr torque Check motor torque
Replace motor tf required

DefectIve motor starting Ch k d I
capacItor (C-l) --- ec an rep <Ice

Trouble with power Excessive slippage of clutch
tr;:lllsmi~sion 1ffi""I,' ('ett) In toke-up ,,,,- Check ',,~e-up ,,,'
mechanism shaft assembly shaft ,lsscmbly

Tape guide roller does not __ Check guide roller
rotate smoothly Re-oil or replace

Defective reel ____ T~ke.-up reel warped and __ Check and replace reel
sticking to deck top panel

Unit does not
rewind tape

Supply (rewind) reel shaft does
not rotate even before Tape
is placed on reel table

Trouble with power
transmission mechanism

Oil on rewind idler or
motor bushing Wipe off oil

Intermediate idler (black bakelite Check internal idler
wheel) not working correctly -

Tighten malOr
Loose motor bushing ------ bushing

mounting screw

Rewind idler does not rotate
or not in position

Check rewind idler
Clean and re-oil

Supply reel shaft assembly Ch''',Ck sUPPb", reel
---- sat assem y

does not rotate smoothly Clean and re-oil

Supply (rewind) reel shaft
does not rotate when
tape is placed on reel table

Trouble with motor
Check motor torque

L
Decreased motor torque ----- Replace motor

if not repairable

Uefective motor starting Replace
capacitor (C-I)

Check supply reel shaft
assembly

Excessive slippage of

1
clutch material (felt)
in supply reel shaft <lssembly

Check guide roller
Tape guide roller does not rotate - Re-oil or replace

Trouble with power
transmission mechanism

Defective reel
_______ Supply (rewind) reel warped and Check and

sticking to deck to panel - replace reel

Loose tape winding in I{ewind
or Fast-Forward mode

Decreased back tension of take-up
and supply reel shaft assemblies

________ Disassemble reel shaft assemblies
and strengthen back tension

l{e-adjust slippage of felt clutch material
Replace defective reel shaft assembly if
this re-adjustment is difficult

Tape spills when stopped from
Rewind or Fast-Forward mode

Excessive slippage of felt clutch material inI take-up and rewind reel shaft assemhlies

LReels of different size arc used. For example,S" _ Always use reels of same size on both sides
reel on take-up side and 7" reel all supply side
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llr~ke d<!t:~ not fUlll1lun properlv 1wvrn out brak<, shoes ------------- Check ,Jl1d repl;Jce hrake shues

Wipe off I)il with collon swab
Oilul1 '\urfall of hrdke ~hoo::> sO~lked in ;1 10.:0 hoi

L ouso: br,lko: shoes --------------- rl~lllo:n hr;t1,c shocs mounting scrcw

Brakt: levl'r ducs not function propcrly ------Chcck and readjusl hrako: kvcr

l'eriodio:;ll clacking noise \\hen Worn-out and rugged idler wheel
rcwinding uf fa~t fIH\\arding lapl'

-------- Chelk idkr wheel

Loud mOlar vibration

t
LODse nHltor muunting scrcw ---------- TiglHen mounting screw

DdO:l'liV.O: motor starti~g capacitor (C-I) Replace

LCl(l~e Ilil cnver mOllntlng screw -------- Tighten mounting screw

Squcakill~ noise when playing t:lpC lJepo~11 of dust Ill1 heads ----------- Ckan heads

Ro:o:ordill~ t:1PC i:> being dl~lrgeJ

\\illt St;t!il' o:kctrieity
-------- Replacc recording tape

rxccssive hO:~lt lJlI head ~urf;l<:c

"fler continued opcr(ltion --------- Check hcads

- Old and worn·out recording tape -------- Inspect recording lape

lnferi(lr recllrJing tape ------------- Use recording lape of good quality

Check instant slop mechanism

Check mounting screw

Check lever

---- Check nail on eccentric gC<lr

Ucnt IU.C-I'LA Y switch
rc-setting levcr

IkfeClivc install I Slop levcr 1

Holding plate for eccentric Check to s<'c if eccentric gcar is
gear defective 1sticking to holding plale

Check guide groove on deck
sub-pblC and mounling scrcws

Nail on eccentric gcar
broken off

Broken ccccntri..:: gear Check eccentric gear
(lliack bakelit..:: gear)

----, llruken piate-shap<,J spring -- Check springAulOnl;Jlic slop kvcr moves
normally

Au!omatio: stopping device
Joes nol function

Autorn~ltic stop lever sticks _ Check rear side of deck sub-plate
to rear deck panel

Automatic stop lever does Ilot
or is sticky.

Broken lever spring or levcr
spring 1101 in position

Nu lubriclllli un lever shaft.
or dust 011 shaft

Check lever spring

Clean and re-Iubricntc lever shaft

Cycle change switch does
not movc

No lubricant on o.:yc1e
conversion lever

1{e1uhricate lever

Bent cycle conversiun lever ------ Check cycle conversion lever

Capstan drive bdl 1101 OJl
driving lral..'k of flywheel Check capstan drive belt

LC)(lse 11101\\r huslJing -------- righten screw

I,OOSl' Illulllr 1ll1lUilt sercw ------ Tighten mounting screw

Wipe off oil with cotlon
Oil 011 motor bushing or (lll ny\vhcd - SW;Jb soaked in alcohol
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