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. SPECIFICATIONS

Portable
30.8 1bs 140 ke

13:1/2* Hix13-1'2* W 9. D
MO <340 W <230 D mm

100, 110, 190, 200, 220, 240 VA,

Inline 4-track stereo, monaural play-
back,

1 ospeeds_ L -7 & 33 4 and -1 24w
I5 tps optional

[ess than  L3% an all tape speeds,

Lass than 0,157, RALS. an 7-1 2aps.
Less than 025, RONVS. an 323 4 aps
Less than 00337, RALS, av 157 B aps.

30 w0 23000 cps e ar 7= 2aps.
30 w 18000 cps Hzan 3-3 1ips.
3 10 HJ.HH_I*!']I:-'--III at 1-7 “i[‘.:m

Bewter than 50 db.
Within 225 at 1LODO eps (Hz' recorunp,

TOTAL IHHARMONICS,

CROSS-TALK

INSULATION
RESISTANCE:

INSULATION
DURABILITY :

ERASE RATIO
POWER CON-
SUMPTION
EQUALIZA-
THON :

FAST FORWARD

AND REWIXND
TIME :

ouUTeel

LEVEL:

oureel
IMPEDANCE ;

OUTPUT LEVEL

OF STERLEO
HEADPHONL:
OUTPUT

IMPLEDANCE OF

STERFEO
HEADPHONE. :

INPUT LEVEL
LINE INPUT

l.ess than —65 db « Monaural
Less than —43 db 1 Stereo

VMore than 20 N Ohms.
1.000 V_AC. Tor more than one minuie

duration.
Lass than - 70db For all tracks.

M VA

Correct equalization Tor playback of
tapes recorded 1o the NAB curve,

90 seconds using 200 feet wape a0 )
cps (Hz: 73 seconds at b eps 1z,

L2228V 0 VU at using 1000 cps - Hz
0 VU recorded 1ape.

1.3 K.Ohms

0 ~40 mV

HOhms

MmV~25V

MIC. INPUT
DIN. INPUT
MONITOR
SYSTEM :

MOYTOR

HELADS
RECORDING
PLAYBACK

HHEAD:

BIAS HEAD

ERASE HEAD ;

RECORD LEVEL

INDICATOR ;

TRANSISTOR
USED;

SILICON
DIODE USED :
REELS USED

0535 mV~20mV
WmV~25mV

Can be monitored the program being

recorded by using.

Stereo headphone 8 Ohms
headphone jack

Crysial receiver ... Line output jack.

e Stereo

I lysteresis synchronous 2-speed motor,
Haorse power @ |- 1K) HPe
Power ratio B,
Revolution SO0 e 1500 R_OPAILL
at dheps iz
3600 o 0D RPN\
att0eps e
Condenser capacity © 28 #F at 30 cps
Hz
2001 ot 0l cps
Az

Inline 4-track stereo. monaural
Gap...... 0.2 microns

Impedance .., 1000 Ohms at 000 cps
He:

[nline 4=track sterco
Gap......02mm
Impedance .. 500 Ohuns at 60 Ke

Inline 4-track stereo.
Gap ... .02 mm
lipedance .., 300 Ohms at 60 Ke

Vertical indication Model A" VU
meter - 2

250030 A - 1
250C281 /B - 4
2SCH8 B - 2
2500 |

SW-03-0] <5

7i°.5%. 3" reels
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Il. MEASURING METHOD

TAPE SPEED DEVIATION

I, Method invalving use of pre-recorded 1ape.
Plavback on the tape recorder 1o be tested 1ape pre-recorded at L0 eps  £0.1%: for measuring tape speed deviation,

Connect the appropriate output to a frequency counter meter in order 1o measure the 1ape speed deviation from the resuli-
mg deviation of the measured frequency.

2. Method imwvolving use of timing wape designed for tape speed measurement .

This method utithzes a unung tape marked at imervals of 7-1 2°. The running tme of the tape over 60 marked secuon
s measured in order 1o caleulate the deviation of the vape speed.  In application of this method. however, it shoubd be bhorne
m mund that should the uming tape siretch or contract, measurement error is inevitable, so that 10 s necessary 1o measare
the total length of the ape i advance,

WOW AND FLUTTER

Plavback the 3.000 cps pre-recorded tape whose wow and fluner level is guaranteed (o be sialler than 0,077, for mcas-
urement by means of a wow meter. 1 is also possible for a 3000 cps sine wave 1o be recorded and plaved for measurememt
by means of the wow meter. In this case, however, the wow meter indicates a value as much as twice the value given in

the specificanion on the first page.

SIGNAL TO NOISE RATIO

X-150D
Line output

Set the Equalizer Switch on *7-1.2ips™ position and playback a rape containing a 1,000 cps sine wave recorded ar #0"
VU level on a standard recorder. Connect a V.T. V.M. 1o the line output jack of the recorder and measure its output,

Then remove the tape and measure the noise level under the saime condition. Convert into decibels each of the meas-
ured values.

TOTAL HARMONIC DISTORTION FACTOR

1K 5

Audio !__l Dit tor tio
5 X- 150D L

cowktst I mefer

Connect the measuring instrument as shown above, and record the 1000 cps sine wave at 07 VUL Playback the resuli-
ant signal and measure the overall distortion factor. Measure the noise lesel of the 1ape recorder with the 1ape removed @
connect 1he audio oscillator directly 1o the distortion meter for measurement of the distortion factor of the oscillator,

The required distortion factor may be obtained from the results of the above measurement by the following formula.

diy=d—d,~d.
where,  do= Required
d = Overall distortion factor
1 = Noise level
4, = Distoruon facior of the oscillator
Note: New tape of particularly good quality should be used for measurement of the distortion factor:,

POWER OUTPUT

Playback a tape containing a sine wave of 1,000 cps recorded at 0 VU on a standard recorder.
Connect a V.T.V.M. 10 the line output jack of the recorder and measure the voltage at the ourput of the recorder to

be tested.
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CROSS TALK (Cross talk between the tracks)

Tape direction -

- Tape direction

-------- -
LN ™
gL LN

4
I

L
R

As shown in the figure, first record a 100 cps sine wave on track No. 3 a1 -3 VU level. Next. remove the 1,000 cps in-

4

put signal and record under a non-input condition.

Then, playback the tape on track No. 3 and No. | reversed condition of tape: through the 1000 cps B.P.F. Band Pass
Filter. Sensinivity.... ] : [ and obtain a ratio between the two from the following formula.
(¢ =Desired cross 1alk ratio db

£y = 1,000 cps signal output level -

iy
{l. 2”!' 3 & 1 ll -
*E—E | E. = 1,000 cps cross talk output level v,
| £, = No-input signal record level B

FREQUENCY RESPONSE

Audi0 X-150D |
Frequency ATT Line Line [ ! V.TV.M |
Oscillator I Input Qutput

Conneet the measurimg mstrument as in the above diagram, and measure the frequency response in the following se-

{Il.lt‘.'lll'{“." -

RECORD :
e Gave a sine wave of L0 cps to the Line lnput of the recorder to be tested through an attenuator from an audio fre-
quency generator.

3

Set the Record Plavback Knob in 1o = Ree™ position and adjust the line mput volume so that the VU meter needle in-
dirates “07 VU,
3. Under the condition described in <21, lower the input level 10 db by means of the auenuator.
4. Record the spor frequency in the range of 30 eps 1o 25,000 cps from the audio frequency generator.
PLAYBACK :
5  Ser the Recard Plavback Knob in 1o " Play ™ position.
b Set the Equahzer Switch on 7-1727 or 3-3°4° position,
71 Gonneet a VTN to the Line outpar,
8 PMlavback the tape previowsly recorded.
9 Adjust the omp level o =07 dbim ae LOOO ¢ps as indicated on the VIV M, by the range selecrer of a VT V.M,
10 Plavback the recorded spot frequencies with the conditions in 9 make a memo of output level and plot the value

on a graph.
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lll. LOCATION OF CONTROLS

ta'l

1 Supply Reel Shadl Power Switch
Civele Conversion Swaiti i oo\ = Stereo Headphone Jack
, g Capstan Storage Post s Recording Salviy Bution
4 Hlead Cover 1A J AS Sawvateh
5 Head Cover [B 2 AS | aver
i Track Selecvor Knob # Record Plavbhapek Knolb
ri T.'qlr Counnele M Fast-Forward Rewind Knob
% Tagpe Cleaner 2 Instant Stop Lever
# Index Counter # Pinch Whevl
g - e Reset Button m Capstan Shal
r 4 i ' .
L AR R e o L3 it Erase Head xm Capntan
b tl:'liih;'-l' . § Jl"
12 Recordineg Plavback Head @ lake-Up Reel Shalt
17 Bias Headl 3 Spest) Change Swalch
i Microphone Jack (Left av DIN Jack
15 Microphone Jack [Righa % Line loput Jack (Lefi
1€ Recording Level Control Knol & Line Input Jack (Right)
Left @ Line Outpant Juck «Lefu)
17 “t'ulrdmu_' [_f"-r'l Lontrol hlll why g Lne -['_}“uml ‘I.n k R.I!_I:Ill-
Raght) 3 _ S
ar Voltage Conversion Switch
i Equalizer Knob
i Fuse Posat
d VU Meter [ Left) : 3 L
12 Cwele Conversion Switch (B
@ VU Meter (Right) =
g AC Cord
i Recording Lamp
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IV. DISASSEMBLY OF TAPE TRANSPORT UNIT & AMPLIFIERS

(1 Loosen the RETAINING SCREW @ of PINCIHI I 41 Loosen the RETAINING SCREWS ot il DECK
WIHEEL 3y using a phillips-headed screw deiver and CONTROL KNOBS @ and 4y by wsing o phillips-
rermone the PINCH W HELRL by hand, | headed serew denver and remove the KNCIBS by handd

(2 Luosen the RETAINING SCREW @ ol the TRACK
SELECTOR KNOB G0 using o phillips=headed scres
derver and remone the TRACK SELECTTOR KNOB

by hanel.

31 Lowsen the SCREWS marked from 1o o by using

M | '!lli“lllh'h'.'.l'llr'{l wl 0% -iii'u'l .ch!l RSN TIAY N :|1| ]H‘.{:H

PANEL by hand

(% Loosen the RETAINING SCREWS of the KNOBS

G Iy and o by wsinee o tmnmsus=headed serew drived
and remuove the KNOBS by o,




SCREWS oo ked froms

o |..'| g is=00ie 1-1::” =0 14N l'['i."nl'!

 F1Y LISETaEr

(7 Loosen the SCREWS imarked from @ o ol by using
a plullips-headed serew driver,

Remove the TAPE TRANSPORT MECHANISM
ASSEMBLY and ANMPLIFIER ASSEMBLY &0 In

ow |y :!1':.1|_1 1 tronn the CASE T as TSI ilil LRy,
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o iscomimect th PLUGS e ked LR clully by

100 Loosen the SCREWS marked from @ 1o dr of the
DECK FRAME by using a phidlips-headed serew drives

.
I ] ."';|‘|n_;.'u.:=' the TAPI
ASSEMNIBLY o

civrelully Iy handd,

TRANSPORT MECHANISM
A MPLIFIER ASSEMBLY (A
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V. TRANSPORT MECHANISM

Driving of Capstan

Figure L.
v Muotor
% Driving Belr (flat bele
1) Capstan

T Flywheel

. High-speed rotation of Mater (3 is reduced by
Drriving Belt 1% and wansmitted 1o Capsian @,
8 svhich is connected of flywheel with ample inertia
and enables rated rotation by absorbing minor
A rotation distortion of motor selll
Clapstan Rowation :
G R.PML at 7-1°2° (19 cm per sec,
HES R.P M. o 3-3.4% 195 emy per sec,
LS RPN e 17 8% L 75 e per sec,
Motor Rotanon :
3000 to 1500 RPN e 0 epes.
Fig. | 30600 1o 1,800 R.PM. at 6 eps,

Driving of Pinch Wheel

Put tape between rotating capstan and pinch
wheel and push pinch wheel against capstan. this
will transport the tape at rated speed, The appro-
priate pressure of pinch wheel is between 1000 (o
1E50 grams at the ape speed of 7-1 2% (1% cmn per
second.

Recording and Playback
Turn the RECORD PLAYBACK KNOE 0 w0

“PLAY ™ position, and pinch wheel presses against
capstan to move tape at the rated speed. At the
same time, fdler 1) moves between Maotor Bushing
) and the Take-Up Reel Spindle 03 to transmit the
motar rotation lo 4% so that the tape is moved and
wound on the take-up reel

The Take-up Reel Spindle Base is made up of
two plastic vollers (] and 20 with a clutch felt in
between, The Idler is rotating the plasic rodler 2
under. Therefore, the tape-winding friction s
ad justed by the slipping of the felt wo enable rated
winding of the tpe.

O the other hand, the Supply Reel Spande 30 has
a Brake Roller 8 hune on the Plastue Roller 4
under which provides appropriate back 1ention by
the clutch felr shipping 1o the rotation of 1he Pal-
fey 3 above,

To prevent accidental erasure, the Record Inter-
fock Button ¥ must be depressed before the RE-
CORD PLAYBACK KNOB can be moved 1o
the "REC™ position. The Safety devier @ s de-
pressed to enter the record mode,

See figure 2

T T T i e i R S ——r—
[
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: — :
w4 Hgh Speed Rotaton

LT e il ot i e’ olallalioh lablebialeni it

 Supply Ree! Sp

l-.

irackle 3
Rewnd = |/

. I.__.__?k!:g;*nuli: i

AP W Vg

L
Lat #

\ 5

e, 4

FAST-FORWARD MECHANISM

Turn the FAST FWOD-REWIND Lrok 0 10
“FAST Fwh” lumilinu, and the cam 8 under the
kuob pushes up the Lever €0 The Ldler 0% moves
into the space between the Plastic Ralfer ¥ above
the Take-Up Reel Spindle and the upper part of
the rotating motor drive bushing 1o ransmn the
et rotation to the take-up reel spindle. At the
sairee titne, Brake Rellers 1 and (0 come ofl the reel
spnddle o free the Supply Reel Spinddle G, thevelw
allowing Fast winding of the tape onto the ke
tp reel,

See fieure 3

REWIND MECHANISM

Turn the FAST FWD-REWIND fuwol X 10
“"REWIND" position, and the cam J8 under the
knob pushes the Lerer Coup. The fdler 40 moves
into the space between the upper part of the rotat-
wae Motor deive busking  and the Intermediote Pulley
0 to transmit the high-speed rotation of the motor
through the intermediate pulley to the Supply Reel
SMpindle 43, At the same wune, Brake Rallers 30 and
I vome off the reel spmdle w free the take-up red
spindle (. thereby rewinding the 1ape o the
supply reel at a fast speed,

See figure 4

STOP CONTROL

Push the stop lever 1o "STOPT position, Hrake
Rallers (A and Q% depress reel spindles 1o stop rota-
tion of the reel spindles,

As the brake rubber depresses the plastic rollers
under the reel spindles, no friction works on the
tape uself.
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_ - Take-up  Rewind | Take-up
Modes of Operation | 40P Ldler Idler side
Wheel | Wheel Brake

(a) STOP e % pr

(b) FAST.-FORWARD . ¢

(c) REWIND

’ RECORDING
{9 PLAYBACK

NOTES : -marks indicates “open ™ and
¢ «marks “engaged "

RECORD/PLAYBACK CHANGING MECHANISM

By wurning the RECORD/PLAYBACK KNOB ® to the rccording position. the LEVER @ pushes the RECORDING
LEVER ® and @, as illustrated in dotted line, then the RECORD/PLAYBACK CHANGING SWITCH (SWI turns to
recording position.

If the LEVER @ does not push the LEVER @ properly. the SW1 does not operate properly so may occur the abnormal
oscillation and also can’t record.

Then must adjust the LEVER @ 1o proper position by loosing the SCREW .

~—SW. ).

Fig. 6



Vi.

1. ADJUSTMENT OF PINCH WHEEL

s important that the pinch wheel shaft is kept in come-
plete alignment with the capstan shaft. A proper pinch
wheel pressure is betswween LODD and 1LI5 grams when the
unit is operated at the wape speed of 7-1 2ips.  Any devia-
tion from this specification will result in wow and fuatrer.
Check pinch wheel pressure by a spring scale. and if neces-
sary. adjust the pinch wheel load spring.

2. ADJUSTMENT OF TAKE-UP IDLER WHEEL

The 1ake-up idler wheel must be kept in complete align-
ment with the take-up reel shaft,. When the unit is set in
fast Torward condition, the idler wheel will contact 1o the
upper knurled wheel of the take-up reel shaft assembly, and
it will contact to the lower knurled wheel during record or
play mode, Adjust idler wheel load spring so that the idler
wherel pressure is kept between 53 and 8) grams, The idler
wheel rapicdly wears if the pressure s excessive.  The slip-
page occurs if the pressure is smaller than the specification.

(&} Rewind reel shaft assy, (b) Take=up reel shaft assy,

reel shafi

reel 1abbe reel stopper
reel able base plate =

fely clatch -

| drive shaft

J

AT DT

conical spring ¥wld washer

felt clytch = Fetainer

0700 wake-wp
wonsher R o drive wheel

e Staresloped spring
=7 cmowal washer

nylon washer

ailite menal mag. plate :”* oilite metsl

star- dhaped
spring for brake = Paper washer

washer
relgimner

=TT L retainer
beeivs pulley B == retainer
e — nylen spring
pulley € Z2EET 1.4
+ & o -whiher
"l set sleeve
Fig. 1

3. ADJUSTMENT OF REWIND IDLER WHEEL

The rewind idler wheel must be kept in complete align-
ment with the rewind reel shaft. The amount of pressure
to the knurled motor bushing should be maintained about
50 grams during rewind operation. Adjust both the idler
load spring and rewind roller.
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MECHANISM ADJUSTMENT

i. ADJUSTMENT OF INTERMEDIATE WHEEL

The imermediate wheel s located beiween the rewind
idler wheel and the rubber ring which is used on the upper
part of the supply reel shaft assembly. When the unit is set
in rewind mode, 1 will contact 1o these parts simultaneously
delivering wrgque of motor.  An adequate pressure is 5
grams. Adjust the load spring of the imermediate wheel if
the pressure is not sutlicient.

5. ADJUSTMENT OF TAKE-UP REEL SHAFT
ASSEMBLY

A fele clutch material 15 attached 1o the bottom side ol
the reel table base plate so that recording tape will no be
stretched during Bast forwarding operation due o excessive
tension, "F'o check the amount of friction of this part, place
a 3-inch reel with recording tape wound by 600 m. m in dia-
meter, and gently pull the end of tape upward using a spring
scale.  Adjust the conical spring so that the amount of ten-
sion at this part will be kept between 400 1o X0 grams. An-
other felt clutch marerial is attached o the 1ake-up drive
wheel. Tt is 10 provide proper slipping operation during
record or play mode,  The procedure for checking friction
of this part is same as the loregoing. and between 150 and
200 grams of friction will provide the best result.  Adjust
the star-shaped spring just under the take-up drive wheel,
When the unit is set in rewind mode, the amount of friction
of this part will greatly be reduced and will become 15 10
2 grams. Cheek o see whether this is satsfactory if not,
reac just the star-shaped spring for Brake, and spring re-
tainer washed accordingly, See figure | @ at left

6. ADJUSTMENT OF SUPPLY REEL SHAFT
ASSEMBLY

A felt clutch marerial is used between the lower side of
the reel table base plate and the rewind rubber ring (o pro-
tect recording tape from an excessive tension while rewind-
ing operation. To check the amount of friction of this part,
place onto the supply reel table a 5-inch reel with recording
tape wound by 60m;m in diameter and gently pull the end
ol tape upward by a spring scale. Adjust the conical spring
so that the amount of 1ension is kept between 400 and 500
grams. Another felt clutch s attached 1o the rewind drive
wheel to provide proper slipping operation during record or
play mode. ‘The procedure for checking friction of this part
is same as the foregoing, and between 80 and 120 grams of
friction will give the best result,. When the unit is set in fast
forward mode, the amount of friction will greatly be re-
duced and will become 15 1o 20 grams,

Check 10 see whether this is proper, il not, readjust coil
spring and spring retainer washer, See figure | @ at left)
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7. ADJUSTMENT OF HEAD

ar  Playback 8,000 cps recorded tape and set the azimuth
alignment of the Recording /Playback Head by wrning
the serew & until the voliage of the Line Ouput or the

@ VU meter reads a1 a maximum,.

b, Adjustment of Head Level,

Recording Tape

0l25mm
LE I
T 0.025mm

‘ ;
T V@i 1 | e T 7
I _|||I i ':;
- Bi: 1 { sssa ]
| ] [
| a8 ¢ | 1

Erase Head Rec / Play Head
¥

Fig. 3

i Position the Erase Head about 0.125 mm above the
upper edge of the tape by adjusting the height of the
cam provided in the lower part of the head assembly,

2 Adjust the position of the Recording 'Playback Head
in a manner illustrated in figure 3 by adjusting the
level control nut A at the lower part of the head as-
sembly,
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Vil. AMPLIFIER ADJUSTMENT

1. ADJUSTMENT OF RECORDING BIAS FREQUENCY

- Oscillator Circuit
Bias Head @ ’"l“ 2

(
R S DAY S O A
O4——0

_ﬂ, h—

Fig. | OSCILLOSCOPE  AUDIO FREQUENCY
| OSCILLATOR

Connect the resistor (10 € or 30 0 in series with the bias head. and connect the signal
from the resistor to the vertical input of the oscilloscope,

The output of the audio frequency oscillator should be connected 1o the horizontal input
of the oscilloscope,

Proper Bias frequency of the recorder X-150D s obtained when the oscilloscope displays
a circular or linear waveform with the frequency of the audio frequency oscillator in the
neighbourhood of 60 ke /s,

The frequency of the bias oscillator circuit can be adjusted by converting the value of the
condenser (C 18, 10,000 PF ..

2. ADJUSTMENT OF RECORDING BIAS VOLTAGE

il

VTIVM

w QL OF

e i

Fig. 2

Connect the VIV M, to the bias head and fix the recording bias voltage by ad justing the
V.A.C in the bias oscillator circuit Hocated near the head assembly) until its readings be-
comes cqual o the bias voltage stamped backside the head assembly.

Normal bias voltage is between 60V and 70V, while accepiable terminal voltage of the
erase head is between 12V and 18V,

— 12
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3. ADJUSTMENT OF PLAYBACK GAIN

a ¢

Playback 0 VU 1ape recorded with 1,000¢ s signal information and adjust the semi-fixed re-
sister VR201 (20 KQB' of the preamplifier card so that the pointer of the VU meter registers
on 0 VU peint ' intermediate between red and black ..

When performing the above adjustments. make sure that the equalization switch has been
sel in coincidence with the speed of the wape.

4. ADJUSTMENT OF RECORDING LEVEL

ar The recording level should be adjusted alter the playback gain has been adjusted in the man-

b

d

“

ner desceribed.

Set a standard tape SCOTCH- 111 on the recorder X-150D) and put it in a recording mode
ol operation.

Connect the signal of LW0¢/s from the audio escillator 1o the line input of the recorder
N-1530D, and adjust the volume control so that the pointer of the VU meter registers on 0
VU tintermediate between red and black.

Now record the tape and check on playback whether the pointer of the VU meter comes on
the 0 VU point.

Ifthe pointer of the VU mieter fails to register with 0 VU, repeat the recording and playback
by adjusting the semi-fixed register VR 161 (2KQB) of the recording preamplifier until the
0 VU reading is obtained both on recording and playback.

- 3 -
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VIil. MAINTENANCE PROCEDURES

1. LUBRICATION INSTRUCTION

For maximum service life and optimum performance, lubricate the parts identified below after each 500 hours of operation.
Use only light machine oil of good qualiy.

Muotor

Flywheel Assembly

Rewind Idler Wheel and Wind Take-Up Idler I drop
Intermediate ldler I drop
Pinch Wheel | drop

Also apply a liberal ilm of light machine grease w cach roller surface of all levers and cams,

CAUTION : DO NOT OVER-LUBRICATE. AND WIPE OFF EXCESS OIL BY A COTTON SWAB
SOARKED IN ALCOHOIL. OTHERWISE. THE OVER-FLOWED LUBRICANT MAY BE
SCATTERED DURING OPERATION, THE RUBBER COMPONENT PARTS WILL BE
DETERIORATED.

W
Fig. |

FLYWHEEL @® | drop MOTOR

2. CLEANING TAPE HEADS AND OTHER PARTS

Wipe surface of tape heads, guide roller bearing, capstan bushing and pinch wheel periodically with a soft cloth soaked in
aleohol or carbon-tet.



Parts No,

Ct-0m

2

02a  Screw, Retaining Track Selecior
Coatrol Knob
03  * Head Cover (Main)
004 * Head Cover (Suby)
005 Base, Head Cover
(0 Capstan Rest
006h  Capstan Holder
7a  Top Plate, Tape Guide
7h  Table, Tape Guide
Wic  Bearing, Tape Guide
07d  Bottom Plate, Tape Guide
(s Tape Cleaner, Compiete
008a  Felt, Tape Cleaner
L] Prop A, Head Cover
0o Prop C, Head Cover
0l Escutcheon, Recordineg Lamp
DECK FRAME
G2 001 * Deck Frame
(g Head Assemibily, Complete
s Frase Head
02h  Record/Plavback Head
(02 Bias Heud
(02 e Spring, D
1K12e Tape Guule ( Na. 17
0021 Tape Guade (N3
00lg  Tape Gude (N-2)
00Zh  Table, Head
00zi 4T Cam
02i  CGear B, Head
002k Spring. Field Table
021 Holder, Spring
(02 Nut, Head Lever
002n  UpeDoswn Table, Field
2o Talde, bkl
02p  Spring, Field Table
02g  Micro Angle Tuble
2y 471 Shah
| (s Upper Plae, Hewd
Mk Sorew, Angle Adjustmient
(Kr2e Plate, retainmg Erase Tlead
i 2y Plate, retaining Record/
| Plavback Hewd
UM Sude Plate, Bias Hlead
2x  Rotary Switeh
M2y Gear A, Head
2z 47 Switch Table
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IX. REPLACEMENT PARTS TABLE

Nomenclature

* Deck Panel

* Knob, Track Selector Control

Paris N,

22N
(ia
(rsh

i

(Ka
LRV
e
IXHd
(e
4
i
XM h
M
(04
OOk
(4
(Mm
(KMn
(KMo
(KM p
004
(XMr
{0
N
(M
INMy
INH W
IH

(RIS

(X5
(s
8 ] £*5
(0w
4 15"
05
(N
(N5h
(TN

LLE I
LT
LY

L P
TN
L UrrS
I
e e

(.
(N
(e

(]

1
INF¥
INEN

Noanene Lature

Tagpe Counter, Complete
Pullevy, Counter
Bel, Counter

* Supply Reel Assembly,
Complete
Retainer, Revl

* Reel Plate, Assembly
Rubilsr Ring
Rewind Pulley
Spring G (Left)
Wsher
Thrust Washer Pin, Recl
Take-up Roller, C
Holder, Reel (Star Type Spring)
Nylon Wiasher
Washer
Washer
Thrust Washer Pin. Reel
Washer
Wanher

* Metal Fiuing, Reel
Hoklder, Reel (Star Twpe Spring!
Washer
Washer Pin
Pulley B2, Recl
Ssorew, without Head § =« 7
Pullew C, Rewl
Serew Flat =6
TEW

* Take-up Reel Assembly,
Caonneplee
Take-up Robler, A
Spring G Right)
Take-up Roller. 1)
Spring F 3
Washer

 Washer
Set Slevae
Serew, without Head 3 - 5.2
Nvlon Tule

AS Lever, Complete
Spring. AS Lever
PLhite, AN Lever iwaith Progp)

Instant Stop Lever, A

Springg, leestant Stop Lever
Stogper, lnstant Stop Lever
Hokive B, [nstand Stoge Lever
Serew, Revumng Instane Stop

I AT

Recording Saety Bution
Cam Stapypeer

Fibwr, Gam Stoppor
Insulator Phate, Cam Stopper

Pinch Wheel
Metal Cap. Pinch Wheel
mirew, Pinch Wheel

Paris No

2 (sl
(R
O09F
(¥
TN

0a
(MOl
O]

01kl

0l la
ol
0l
thid

Wi2a
M2h

0l
0131
Ol %

(LR
015

LT
{0ty
it

ia
N7
e

ivd

] E
1HaL

Dk
<l
Ol

D

2

AP
XMk
Al

210
il

75

23

24

025

(2

Nomendlature

I ever, Pinch Wheel
Shait C. Pinch Wheél
spring, Pinch Wheel
shatt A, Cam Roller
Cam Roller. B

lever, Take-up Beake Roller
Rubler {Small), Brake
Scrow, Brake Roller

Shafl, Brake Lever

Lever, Supply Brake Roller
Rubber { Large), Brake
Screw, Brake Roller

shalt, Brake Lever

b P Shde Switch ESS-220-NB
CAutematie Switch)
Plate, Auromatic Switch

Speed Change Swatch
Table, Speed Change Switch
Spring. Lever FB

ldler Wheel, A

Internal Wheel

Lever, A {with Lever B
Shafr, Lever A
Spring, D

Lever, B (with Lever 1))
Cam Roller, A

Cam Roller, B

Sprng. B

Lever, 4
Spriag, 1

Lever, G (with Lever H-1h
Metal, Lever G

Shaft B, kdler
Spring, Lever H.D

Lever, K
Sireew

Tarsion Spring, 1)

HBush

fbover, FA
Cam Roller, A

baver, Vo i Moo
Lawver, A2

Fieledd Lever, A
Vicled [aver, B

Fieled [oever, 12
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Parts No. Nomenclature
C2-007 Field Lever, E
028 * Prop, Panel
29 Holder B, Spring
50 Pin B, Spring
(i sopper O, Lover G
n2 Hus Bucking Cml
i3 Chaile Change Switch
i1 MuroSawuitch VO IA
(35 P Lug Plate
3 4P Jack
038s  Lever, Bele Change
(1381  Swopper, Belt Change Lever
038 Spring. Bell Change Lever
38 Spring B, Belt Change Lever
040 * Table, Oullatar Card Block
41 * Vaoluage Adjustmens Col
M2 = Tubulse Type Electrolyte
Condenser
MOTOR BLOCK
L0l Motor, Complete
001 @ c Serew Seme-Clubine 3215
Ll Stepped Pulles
0l Motor Pulley
ld Holder B, Motor
i Mowor Fan
Mlg  Serew, without Head
Mith  Prop A, Motor
L Prop B, Molwor
iy * MP Condenser 2 08 5
2ROV AC
01k Hobider, MP Conclenser
(i —Serew Flar Moulkd 4 = 30
(M m External Sheeld Plate, Motor
2a * MP Condenser | » 20 VAC
zb 5P Lue Plate
(N Drive Bel
FLYWHEEL
4 Ol Flywheel, Complet-
a2 Capstan
00l Main Metal Cap, B
ic  Washer Pin
Mid  Main Metal Case, B
Mle  Spring, Man Mewal

Parts No,

Ci-

5

T
g
LT
(¥}
Nk
(x|
(XM
(X n
L LIET
(K] £
LLLITY
(D r
W]«

Nomend lature

MSylon Washer
Man Shale C
dmm Ball Bearing
Nylon Plate

Plate B, Flva el
Washer

Spring Wisher
Wisher

T Wing Nur
Sorew, Flvwheel Al justment
Srnven Nt

Prop B, Flywheel
Prop A, Flyweel

SWITCH BLOCK

L]

Switc h Block, Complere

Mz = Konob, Record Play & Rewind

L]

05
D05h

Ly

Forwaril Fasi

kb = Screw
Mle Cam, A 2
mld  Cam, B
Dte Cam Roller, A
MLE Switch Table, A
Mlg  Spring. K
mth  Lever, |
LT Serew
LY 1 oo Mut
D0k Rotary Switeh S-1353-8B
il Fast/Forwand Rewind Shalc
Mt Plate, Cam
Mn  Spring. K
o Cam. C
(MM = Sorew Flat Moukd 4 <6
(Mg Sheekd, Mechanism Switch
00l Switch Table, B
(N Washet
ole Cam
00lu Washer
vy Washer Pan
0024 Wired Resistor 5W 1700
b 5P Lug Plaie
CASE BLOCK
w08 * Chase
M2a  Table, Rubber Foo
2l Rubber Foot
(eF2e + SenusCubic 3« h
03 * Ventlator, A

* Ventilator, G

* Speaker Chassis, Left
* Speaker Chassis, Right

Speed Nut

Parts Nao. Nomene lature
AMPLIFIER
1 | Amp. Chassis
mla Taug Phae, 21.2
mih  Lug Plawe, 111
I c Lue Plaw, 1L
2 * Power Transformer (-1
i Holder, Jack
O Name Plate, Jack
Ma DIN Jack 5
Ml 2 Pole E1 Jack { } 3]
e 2 Pole E Jack ( J2)
Md 2 Pole El Jack { J 1) (Mic))
Me 3 Pole E Jack ( J4) (Headphone)
(NS Togele Swich ST-110A
{Povwer Switeh) (SW.])
Oba  Plare D, Jack
006 Plate C, Jack
067 Variable Resistor MK ()
ALIVR I
M Rotary Switch F-245 (SW.9,
s Shield Holder
R Amgphifier Lever, A
Kk Amphber Lever, B
e Spring B
0lka Lamp Socket (Swan Type)
010 Pior Lamp
Ol = VU7 Meter
0lZa  Holder 1), Multy Jack
e12b 10P Mult Jack
M2¢  Prop. Mula Jack
% Resstiwr 1HPOROK 0 (R
013 Resstor 14P 20K 0 (R2)
0 5 Resistor 114PBEK 0 (R3)
M3d  Wired Resistor 2W 820
(R5)
M3 Resistor | WL 9100 (R4)
I3 Resistor [J4P 47 K1) (RB)
M3 Resistor (4P ISKQ (RY)
fi4a  Tubular Type Electrolytic
Condenser 500 oF 50WV (Cl)
Ol4b  Tubular Type Electrolytic
Condenser 1000 oF 25WV (C2)
015 Holder, Card
016 Shield
07 Silicon Diode SW.05.01
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I ——— e

Parts No, Nomendlature
CI-018  Angle, Voltage Change
M9 6P Slide Switch ESS-22 A-NR
(SWi
(20 Name Plate, Cyvele Change
021 Socket, Voliage Change
2 Hexangular Prop, Selecior
023  Plug S. Voluage Change
024 Name Phae, AC Change
2% Closed Mot
b 2P Jack { Jb)
27a  Fuse Post
027t Fuse
028  Cord Support
(29 Rubbser Bush, AL Cord
o AC Cord (10 Feet)
3l Chip Jack (J7)
032 4P Connector Socket | ]9
033 YERKnob A (Red. Level)
34 Knob B (Equalizer)
035 4 P Connector Socket
CARD BLOCK
CB 001 * Switch Block Card, Complete
CD 5L
002 * Printed Circunt Plate, Switch
Block
3 * Shicle Sawatch SE-102LF
Ma * Inductance 3mH ()
Hb * Inductanee 37mH [ )
05 * Diode INFEA D 101
(06 * Transistor 250 458 (B (Tr 5)
07 *4P Plug
008a * Reustor 14P 120K K (R 109
008h * Resistor L3PABK O K (R 10D
008c * Resistor 13 P 22K 0 K {5 %)
d * Resstor 14 P 13K 0 K (R 107)
008e * Resstor P I1I2K O K (R ILD

Parts No,

CB 008
008g
O08h
O

(N

(160
(M
010
(k|
(M the
(Hoy
g
O1{M
LIS

014
LY
D1

PRE-AMPLIFIER

5

(LA

s
(13

(Ma
(M

(Rbie

(MR
(e

L]

LR T
(MR
(M
U4
ik
0041
(ki
(HHn

L LH
(Ei5h
()
5
Wi
1157)
(N
05h
0054

N

LN

Neomendlature

: / « FIR My,
*Resistor L3P IOK ) K (e )

* Resistor LjP56K g K (R 104
* Resistor 13 P 27K 0 K (R 112)
*Rewstor 1; P IK 0 K (R 08

* Variable Resistor V-IOK 5

2R B
*Condenser 3 0 25V (C 108)
* Condemser 100 10V (O 1)
* Condenser 300 3V (C 111
* Condenser 350PF 35V K (C 102
*Condenser (L0 » OV K (C 105
" Condenser 0012 0 50V ] (C 103)
* Condenser 0015 o 50V K (€ 1)
* Condenser D022 2 0V K (C 109
* Condenser D56 0 WV K (C 107)
*Condenser L1535V K (C 101
* Condenser 120PF () (C 14
¥ Comddenser 220PF 125V (K

* Record Playback Pre-amplifier
Candd, Cennplete (T 512

* Printed Creune Plate,

Res ol Py bk Preamiplilion
1
* Pransistor 2 SC 650 (A T 1, 2)
Y Teanmsaaor 2 SC 28 B T 3, 4 |

* Resistor L P 2200 K (R 205;
PSR G KR 2
WPAIKG K I3
L P2K 0 KR 206
L PEHK G | (R 217
P IR g ) (50" )
* Resistor 13 P 120K 2 J (R 209
*Reswstor L P ISOK O K (R 205
* Resistor 1P 1008 K (R 214)

* Resstor 1P 3300 K (R 2b)

* Resislor
* R st

* [ sinlor
* Reseston

* Ressior

* Resistor 13 P 4700 K (R 213)

*Resistor L, P LOAK G K (R 215)
* Reswstor 1P IOK ) K (R 210
*Resistor L PISKO KR 212

* Condenser 100 o 3V (€ 208, N9,
* Condemser 10 o OV { ;I'i“_*;.;:"”-il i
* Condenser 100 25V (C 212)

* Condenser 50 s 25V (0 209

* Condenser 330F 30WV (G 201
* Condenser 2201 35V (C 213,

* Condenser 001 0 50V (O 205)

* Condenser 022 » S0V (€ 210)

* Condenser | o 10V (C 2075

* Variable Resistor 208 (VR 201

* Headphone Transformer 7 K
Ko (T 201

17

Parts No,

Clo-o0l

Clo-00m2

(M)
415

(Niha
(N6
w7
g

LLLS

Nomenc lature

* Oncillator Block Card,
Complete .

* Printed Circunt Plate,
Oscillator

* Owillator Coil

* Transistor 2 SC 60 (e b, 70

* Condenser W00 PF 500V (C 405
* Condenser 100 5 3V (C 402)

* Conudenser 10« 5OV (401

* Condenser 001 » 50V (€ WM
* Condenser M7 0 50V (C #W03)
* Condenser 24P (C 406, )7
*Reswsor LW IKD K
*Resswor 100 1000 K

* Resitor LW 100G K

* Diode SW-0541

* Frame, Oscillator

* Nyvlon Ralier
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X. EXPLODED VIEW OF COMPONENT PARTS

CASE C6-001 C6-004

C6-003
FRONT PANEL
C2-0044 C2-013a
L C2-033
C1-003, ™~ rah
N C1-006
J-ﬂ"f
C1-002, y _C4-001a
b | _£2-009
N /
Cl-007-— “‘--£. - C5-001a
. B o
AN _~C2-008a

C2~ 003

T e __-C2-012a

ey § )] 2

m-.-:..u_—":‘_'-;——-’_:’_’_. --"‘“C :'r EI':}'J-E
— =g

" .

Cl-004—

C/-008d=_"

i, I =000

Castom T rud . -
' Sl il STAFE | SR L i _ﬂh"{: I 'D I J
C7-034 T=C1-001

18
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AMPLIFIER - 1

C/7-008a Li!z'-l'_IU.r' C7-011

C7-0104;

- C/-001

C/-014

.- C7-0207 ST
Ce6-0064 = s i \
-". s LI..-I Jilllirf;..- v ] !
', ‘_..-'__ o .
\ C7-02 b-f--*/ '- N\
C7 0)8~ -' /} vy
5 wa
t L'UEJ.'-I v
C7-030 7 024 C7-023 L7-00/
AMPLIFIER - 2
.*-l | :
i
¥ | Ci i
.
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Card Block-1
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Card Block -2

C8-010b— | CB8-CGDde
LB8-008¢c— — K- Ha
La-Ulsg CR-0081

~B-008¢

CB-008¢— - —
C8-007 C8-010d — - -
e g0t
s 8-0101
L8-003 C8-010j —
: CE-008¢
L8002 C8-008t

-
-

'8
Ll
1|'..t ]

-.'_‘:i T . v.:' (0 O TG

_":H 'T:I'li
—le 3=

=L Ll

= |

VCE-0]100
Ve

" =»CR-0104

. --C8 D10«
T o -~ C8 004b

WI L ...- -
i c . —-L8 Ul U
S -—-CH-0] 0g

— {.: :‘:l L] ;hti

CB-010
CE-0081
CE 0101

LE-DUE:

| C&-003b | CR_01 ¢

e

-_—
— A . »

mn 9 ]

W R e eE :
REC <= PLAY :P
R L : i
PSR SR e g ieseny e as
: o

- - O e e e — e e R .-.-‘ ’
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Card Block -3

Tr-r6. 7. 25C696(ITNINF)
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SECTION “A" TROUBLES WITH AMPLIFIER

1. Playback problems. (Unit set in play pesition.)

- No sound f_,ru; LLHE--.‘.H.I.T._ jack B: 1. ?ﬂ}_}.&gﬂ act aupi:i:.r , —}—lsmcun diode Sﬁvﬂﬁ-ﬁlfurﬂi-ﬁm‘i_ﬁﬂ 1% defective {..—-* Repiace

;

s

‘ayback AE¥p cATd and socket léng_ _qup?:t{j—-—-. Adjust

P-10B, J-8 10088 CORNECT | A 151
(Check transistors TR-1TR-2.TR-3.andTR-4 |

:i'iafh&;]_i 'Eud coil cpens or lmad wire lakes off |

B+, voltage suppiv

et S0 diode  SWCE-DL. R4 100 C1 S00MF defective = Heplace

Souad conses out byt voloae B voltage low | _
insatficient
[P ¢ voltage nommal | Dot AdReriNg L0 NEad jr———— LG4
{Check trsaststors TR-12 3 and TR-4
Leud h;_i—  Hur 2 decressed 1f piavback head 15 grounded  Hae bucsing mEfil a._‘.f:.} ot a:!:*.zshgnt | :Eéad;-uﬁt_ _1

| s m—

Playback head shield ar insulation defective i Replace,

Na EE;EEE even when grounding poarback nead * Ground wire take off @———-||l.¢1;'lﬂt llllll |

Inductive DICk ap Ground the rscopder \

' Dhange the set pos:tion ©f the Tecorder |

trrig‘a]'ur sCcralching or cracxling nclse Playback cATd and SOCKET 10056 conuEciion _j Adiust

- o ——

Trazgistor TRl , TR-2 defective e Regface

e

Squeak noise

[Hissing noise

'_Hgﬂ.d I5 magnetiaed ;—r nEﬂ.ﬂEﬂEf}EE head

Duel adherizg to head surface  p———————fClgay |

vaak e — 4105 1e18106 Of SUPPIV apm_:‘f:J
 Head angle ;nr:url;fl_}—-———'f Re-ad[uBl head angle |

' Head worn oul ]————'_Rﬁg-jfﬂ'—‘

: Tape 1isel! Jeciive ’——E'_FE‘L

Tack o Tobts. ]

Foor cﬁntaﬂ aelweal _ﬁﬂﬂ and tape

Hack tepsion

Sound distorted - Dust adhening to head gurface ] Cledn the head |

Dafective transistors |n--———_r Replace
'Hﬂad ®CTh n;JLr h— Hﬂﬁlaﬁﬂ
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SECTION “B” TROUBLES WITH TAPE TRANSPORT MECHANISM.

]C&;HHH doe3 not rotats. Tro:bles with motor Broexen fleid c:-;:zj—-—— r| Chack freld cail with lester atd replace sctet 1f caii I b: acen ]
Defective motor starting capscitor Ce. ]—[I-luplnca Ch. ]
rﬁmnr shaf draggng dae to &ck of oil I——[ﬂverhaul metor. Clean and re-lubricate mute mr.-tal l

m ——
Scme {oreign aatier exisis between ":Itcr anG stator ]-—-[ﬂhel:h and elimnate foreign salter fof free ru'-ﬂmn of rator 1

—— "

Troubles w:th power fransmission
meckanisSm.

! o ]
Aroken capstan drve hEiL}——@E
Capstan drive belt off of driving position. ]——[ Place belt Iz pesition |

 Motor bushing slipping on motor uhafll——-——-[ Tighten mounting scres |

— e
t:un al.ta:.,ed tc motor h= Ehmg and or {iywheel H'ﬂme cff ou with cotlen swab soaged 1o alcohol

ﬂEﬂI‘Eﬂ.HEd motor torgue. i

jDaieq: tive CEB.

———[{:henk motar iorgue and replace mtuﬂ

Replace CB

Capsta= rotates in Stop position, tut S ———
‘ape doeg not advance when switched Trouhles with motor
0 PLAY position.

 Motor bashing sk H:EEﬁ‘ﬂ*n:'ﬁaﬁ_]—fmmen mounting screw |
.| Tro.nles with power Lransmigsio e = e s S L T e e
. . Capstan drive beil stretched up ] Replace belt
j, mezhdnisT -

o 1 | e i s e

—[:m gttached te motor hushing asd or fiywhesl — Wipe ofI il

...4 Capstn.n h.;s...;:g silping on flywhee! shaft, Taﬁ;"tan C&p 1 mOURTINE Sifew. \
[— Rxcess;ve tensica 1n Takety m:p;ngr res, 12008 assemdiy —— Roadjust tlehSion |
h—m mcin g

2w e — ———mm e =

t— Cil attached 12 :ap-s!.aa and or pinch vheel

— e r—

W'.pﬂ -r.-ff !

bedosst,

| Tnet 1’1’* en: ]:s.;rn wheel presgurs 1—-—-—|:..E..}L and Iﬂ-il: a8t p.nsh whee, pressure. '

Sacstan advances tape, but take-up Tee Reel shafl dragging d4ue o Jack of ol r—--—-lﬂhﬁ*tﬂ *akafp reel shafl assenbly |
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