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1. SPECIFICATIONS

stvie Portale
WEIGHT N4 Tk
DINENSIONS X1 X 8T8

(358 3 358 3 227 )
POWERSUPPLY © AC 10010 240 V, 50/60 iz

RDING SYSTEM
Iniine 45k stereo, monau
ing by using Cros ek Bias Head.

PLAYBACK SYSTEM

.

record:

e rack seseo, monaural play-

back
TAPE SPEED 17/8,3:3/4 and 7172 ips.
TAPE SPEED DEVIATION

Within +08%

WOW AND FLUTTER.
Py back ony) © Les than 0.1% £ 3t 7412 s
Less than 0.2% s 3¢ 334 ps.
Less than 0.3% s at 178 s

FREQUENCY RESPONSE
3010 25,000 1z 2 ab a 7172 ips.

MONITOR SYSTEM : The program being recorded can be
monitored by using
Stereo Headphone (8 Ohms)
Sicteo Headphone Jack
Crystal Receiver . Line Output Jack.
MoTORS
CAPSTAN MOTOR
Hysteress Synchronous 3apeed (248
pole) motor
Condenser Capacity 3 (S0 1z)

Revolution 3000~ 1500 750 e (50 He)
5600 1300 900 cpm. (60Hz)
REELMOTOR
12 outrotor motors
Revolutons 930 rpm. 501z 100V

L120cpm at60 e 110V

HEADS
REC/PLAY HEAD,
Indin &track serco nd monaural

3010 18000 Hz +db at 3374 ips. Impedance 1,200 Ohms t 1000z

00 9,000 He +4 dbat 178 ips. r—— 271,000 mm
SIGNAL TO NOISE RATIO ERASEHEAD ©  Indine 4rack stereo

Bettr than 48 db (Forward Operaton) Impodance ... 500 Ohms st 60 Kitz

Better than45 db (Reverse Operatir 02 mn
DISTORTION Within 3% at Line Output, 1000 Hz O BIASHEAD © Indine $4rack stereo

vu k. Impedance ... S00 Ohms a¢ 60 Ktz
CROSS TALK Lessthan 65 b (Monaural) » 02mm
ERASERATIO  : Les tan -70b VERTICAL Indication VU Me
INSULATION RESISTANCE. TRANSISTOR & € USED

More than S0 M Ohms
INSULATION DURABILITY
00 V. AC for more than one minute

auration.
LINEOUTPUT - Output Impedsnce 100 Ohs
Reaquied load impedance more than 2
KOmms.
123V o4 dby
8 Watts (cns) per channe, total 16,
(Extemnat at
SpeskerJack)  Inpedance Bohms
DINoUTRPUT 0av
Output Imped 10K Ohs.
Required load impedance more than 50
KOhms.
LNE INPUT Above S0 mV (25 abs)
Impedance ... 175 % Ohs
DININPUT High ‘Abore S0 mV (-2 dbn)
Inpudeen 150 mY (45 by
Avove S mV (45 dbs)
Fusbioi 27K Ohms.
wic. e foom 0387 48 a

Impodance 47 KOs
FAST FORWARD AND REWIND TIME.
85 seconds for  full 1200 foot tape 3t
st
65 seconds for a full 1200 foot tape at
Ofs

AR 425092

icam  70m
43sconFy 4250971
1250223
DIODE USED 158301 SNMA
D4 15w
4 vosc 1RD2A 00
REELSUSED 7,87 %

rels
101/2" Reet Adaptor avale (optional



1l. MEASURING METHOD

TAPE SPEED DEVIATION
od involving use of pre-recorded tape.
deviation, play back the

ismling deviton of the mestred evency.
pe. (designed for

s mthod e  tmin ape marked at nterals of
712" The running time of over 60 marked sections of
tape s measured in order 1o calculate oy vompe.
the tape speed. In applying this method, however, it

contract. measurement error s inevitable.
sy 1o messue e ol legth of e e in
advance.

WOW AND FLUTTER
Playbck the 3,000 iz presecorded tape
g l)un

‘wice the value given in the specifi
cations on the first page.

FRQUENCY RESPONSE

RECORD

1) Give a sine wave of 1,000 Hz to the Line Input of
the recorder 1o be tested through an atienuator
o s Bt

& Knob to “Rec”

2) Set the Record/Playba
and st he Tne mput volume 50 that he VU
Meter needle indicates “0” VU.

3 5 e Bl el . A S

4 Onder e contiton described in (2, lower the
input level 16 db by means of the attenuator.

) Record the spot frequency in the range of 30 Hz to.

25,000 Hz from the audio frequency generator.

PLAYBACK

6) Set the Record/Playback Knob to “Play” position.

7) Connect a Vacuum Tube Volt Meter o the Line
Output Jack. (VTVM with millivol scale.)

8) Py e roriedipn.

9) Playback the recorded ncies and make a
Tone o ctpert A0 ot o o0 s

TOTAL HARMONIC DISTORTION FACTOR

Connect the measuring instrument as shown above, and
record the 1,000 Hz sine wave 30" VU, Playback the
resultng signal and measure the overall distortion factor

L
Distortion
Oscilator meter

the distortion meter for measurement of the distortion
ko o he oxcltor.

il dhiotonfcos ey b cboed fom the
i -tk sho ey by the following
formula

dufd-dl @
where, do
o v istorion et
s = Noise e
s Wt
(Note : New tape of particularly good quality should be
used for measurement of the distortion factor.)

SIGNAL TO NOISE RATIO

Set the Equalizer Switch 1o “7-1/2ips” position and
playback a tape containing a 25 Hz sine wave recorded
0" VU

decibels each of the measured values.



CROSSTALK (Crosstalk between the tracks)

(TAPE)
i 1
2 3
3 2
0 D"

Tape direction Tape direction

As shown in the figure, first record a 1,000 Hz sine wave
on track No.3 at +3 VU level. Next, remove the
1,000 Hz input signal and record under a non-input
condition. Then, Playback the tape on track No.3 and
No. 1 (reversed condition of tape) through the 1,000 Hz
B.P.F. (Band Pass Filter, Sensitivity.... 1:1) and
obtain a ratio between the two from the following
formula.

C=20 log —— (db)
C = Desired crosstalk ratio (db)
EEEEE Eo = 1,000 Hz signal output level
(777///) E2 = 1,000 Hz crosstalk output level

] E1 = Non-input signal record level



Ill. CONTROL LOCATIONS




1IV. DISMANTLING OF TAPE TRANSPORT UNIT
& AMPLIFIERS

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

DISASSEMBLY OF TAPE TRANSPORT

1 4

K08, TAPE wr sTo
2 s
3 6




MECHANISM.
oA FaeL




DISASSEMBLY OF AMPLIFIER




V. TRANSPORT MECANISM

Fig. 5.1

o i e Flg 52

1. SUPPLY VOLTAGE OF BOTH TOR( 2. PINCH ROLLER PRESSURE 1.5 Kgr
MOTORS DURING RECORDING PLAYBACK 10 1 K,

TAKEUP. So Recorting Py Kot (A) to Playback Position.
The Pinch Roller presses against Capstan to move the
tape at the rated speed. The Brake Levers free the Brake
and the Lever Spring (G) turns “ON” Microswitch
(SW006) (F) so that both torque motors become
operative (at shown in diagra illustratior

47V a00s

Va0




3. REVERSE (BLOCK DIAGRAM
ILLUSTRATION)
AU Playback position, when Reverse button (B) is

depressed or the sensing tape passes the sensing pole
(S1), the base of TRO202 s grounded. The operation of
TRO202 is stopped and the voltage sent 10 the base of
TRO203 and operates it. Reverse Relay RLO20I is
actuated and Reverse is effected

At the same time, the discharge current of Condenser
0205 (100M/16V) actuates TRO401 and TRI04 which
assume operating position within a period of from 4 to §

d

seconds.
Tension Relay (RLO01) i actuated and a higher voltage
than during reverse playback time (47 V) is supplied to
the Take-Up torque motor. At the sametime Mute Relay
(CRLI0L7) mutes the playback output signal.

Plunger (SRO301) operates and lowers the playback
head.



4. FAST FORWARD
When Fast_Forward/Rewind Knob is set to Forward
position, SW003 (block diagram) enters forward po-
sition. Brake Levers (E) (E) frec brake. Lever Spring (G)
tums “ON" Microswitch (F) and the TAKE-UP Torque
Motor roates.

5. REWIND
When Fast Forvard/Rewind Knob is set to Rewind
position, SW002 (block diagram enters rewind position.
Brake Levers (E) (E) fiee Brake. Lever Spring (G) tums
“ON" Microswitch (F) and the SUPPLY Torque Motor
rotates.

FAST- FORWARD, REWIND Fig. 54



AUTOMATIC STOP MECHANISM
When the tape s threaded on pin (B), if the tape is
accidentally broken or comes to the end, Automatic
Stop Lever (A) drops Lo itsoriginal positon.
When the tape is broken or comes 1o the end, Plate
Spring (C), located below the Automatic Stop Lever,
o« priectal it on Bt Gess ()
Eccnric Ger (D) s o Fiyive (B
rotation of the Eccent
. L), which s
@ pushes up Instant Stop Lever (G).
When It St Lover (©) i, SO Lovs ()
contacts Micro Switch (K) and the curent supply is cut
off. Thus, automatic stop control s provided in

In Fast Forward and Rewind modes, the same operation
takes place except that Lever (H) works to push back
the FF, Rewind Shaft t0 *Stop” position

(See Figs. 55 10 5:8)




VI. MECHANISM ADJUSTMENT




2

Fig. 62

- ADJUSTMENT OF HEAD HEIGHT

(SEE FIGURES 6-2 AND 3).

o adjust, wen screws (3) (5) (0 (Fie. 6:2)
Durig“Nomnal Py posion 0 st U sper
clo o e s cor o e P s
the same nwnm upper edg of

Adjust by iy sorew (@) (Fig. &Z\ during.
“Revetse Play” position 10 that the lower edge of
the lower core of the Playback/Rec Head is the same
height s the lower edge of the tap

Erasing Head
A o 0 m o o ol of e

part of the Head firmly contacts the tape.

Fig. 63

2. ADJUSTMENT OF AZIMUTH ALIGNMENT
1) Playback/Rec Head
Use a pre-recorded tape (16 KHz, 7-1/2ips), and
connect a high sensitivity V.ILVM. (0 the line
utput jck. Adjust s (2 (6 s tat e
it voltage i
2 Fraing Head
Visually check to assure that the center line of the
Erasing Head is at right angls (o the Head Chasss



ILLUSTRATION OF REEL TABLE AND REEL MOTOR BLOCK

Fig. 64



BRAKE ADJUSTMENT
Using a Tension Gauge, and a 60 mm tape wound on &
5" Reel, measuring can be done asper drawing. Measure
the brake tension as shown in the draving. 300ge i
standard.

To regulate tension, change the position of the sus-
pended springs (St and Sz in Fig. 6:5) or loosen screws
(A) (B) and regulate position of the spring suspension
metal fitting (D).



REEL HEIGHT ADJUSTMENT (SEE DIAGRAM ILLUSTRATION)

Loosen Reel Table Screws and regulate height

BRAKE TENSION
ADJUSTING SCREW

o

REEL TABLE

Fig. 66



ILLUSTRATION OF MAIN MOTOR BOLCK

Fig. 67









VII. AMPLIFIER ADJUSTMENT

-

s
i j| ‘ o
L]
2 3 wmoehe  velozom
Vol MR Barcc o o e
g Bt st Lo e
Fig. .1

. PLAYBACK OUTPUT LEVEL
(PRE-AMPLIFIER) ADJUSTMENT
) Connect a high sensitivity V.TLVM. o the Line
Output Jack.

Set the Tape Speed Selector Switch o the “7-1/2"

position.

) Playbaca 350 s procecortd e

o il i
Line Output

Valtge inictes 1328 ¥ (- 4 ).

2. ADJUSTMENT OF RECORDING LEVEL
Recording Amplifier Adjustment should be made only
after Head Adjustment (vertical izonatal
azimuth) and Playback Amplifier Adjustments have been
1) As shown i Fig. 2, connect an Audio Oxeiltor
and Atenuator input.
Highsensitivity V.T.VM. to the Line Out
2) Set Equalizer Switch and Tape Speed Selector to
ey
3) Load a blank test tape (Scotch No. 150) on the tape
recorder and set the Rec/Playback Knob to “Rec”

position

4). Supply a 1000 Hz signal from the audio oscilltor to
the Line tnput, and adjust the volume control o
that the VU Meter indicates “0” VU (intermediate
between red and black).

9 Recod the iape an check lyback t e whther
the VU Meter indicates “0"

6 I e poltr of the VU e s t0 regist
VU, epeat recording and playback by adusting the
semicfixed resistor VR 102 (2 KB) on the recording

preamplifier until the “0 VU reading is obtained

both on recording and playback.

Line
Output

Fig. 7.2



ADJUSTMENT OF RECORDING BIAS
FREQUENCY AND VOLTAGE

Bl

=

Fig 73

Proper bias Frequency of the M-10 is 95 KC (5 KO).

The ey can b it by commring s s
ser (C.104 1000p) and LOIOI (VAC).

Pmpet i Volisge i 105 V (43 V). The volae can be

ted by tuning the V.AC. (LOI01) in the bias

oscillto ciruit.

Erasng Voltage is 90 V (45 db).

ADJUSTMENT OF D.C. BIAS CURRENT
ou’ TRANSISTORS
WiTH' NO INPUT SIGNAL (SEF FIG. 71

Fig 74
15 Dot et whe:of Tandir: TR sl
R

it Meter (maximum_scale
Forpee o gl ey

and(d)
3) Connect the 8 resstor o the External speaker
Jack

4) Tum the Volume control back to the minimum
position

9, Adpt e peentiomib VRSIL uid VRIO2
(1903 uath th Collstor Curnt sechs 35 ~
40m,

P R —

djusted o that both meters indicate equal

levels.

5. ADJUSTMENT OF THE LEVEL CONTROL
VR601

1) Conncet Audio Oscilator o the Line input and

supply 4 1000 Hz sne wave

Set. Record Level control so that the VU meter

indicate “0" VU

Conncet 8 ohms (10W) resistor to the External

i

4) Comec M. actoss 8 ohms resst

$) Torm the Votame Control up. 1o he ki
sition

Adjust Level Control potentiometer so ths

oltage reaches 8 volts.

Output



MAINTENANCE PROCEDURES

1. LUBRICATION INSTRUCTION

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

Motor
Flywheel Assemble
Pinch Wheel op
Al ok & kit s o i i 504

oller surface of al levers and cams

CAUTION: DO NOT OVER LUBRICATE. WIF OFF

S OIL WITH A COTTON SWAB SOAKED
N ALCOHOL,  OTHERWISE, ‘THE EXCESS
LUBRICANT MAY BE SCATTERED DURING
OPERATION, AND THE RUBBER COMPONENT
PARTS WILL DETERIORATE

FLYweEL

2. CLEANING TAPE HEADS AND
OTHER PARTS
Wipe surface of tape heads, gude rolle bearing, capstan

bushing and pinch wheel periodically with  soft cloth
soaked in alcohol or carbon-tet,

woton



IX. COMPOSITE VIEWS OF COMPONENTS

PRE AMP. PRINTED CARD (MRA-501)

e

.

-
Tvsesvense




SYSTEM CONTIROL PRINTED CARD (MR-504)

2 xl.m.we;.mm =
2 ) =%
E o] 5
2 Bt c
-
2 B -
J
s | o LY
5
m K o
£ =
H
£ d
W e =
g ot =
g .
e g
% e
: 2
: >
H =
o —
=
d

0.5.C. PRINTED CARD (MR-505)



MAIN AMPLIFIER PRINTED CARD (MRA-508)




TONE CONTROL PRINTED CARD (MRA-509)

POWER SOURCE PRINTED CARD (MRA-510)

{ogroay
)

.
.
.

TENSION RELAY PRINTED CARD (MR-552, 558)




X. TROUBLE SHOOTING CHART

SECTION “A” TROUBLES WITH TAPE TRANSPORT
MECHANISM

Fower Switch “ON"~Capstan i e ,__[Am  Shut O Switch _ 1urnshut ot Switch “OF”
Frywhee i sepaeated fom
VU beter Lamp Lit —EM Ctan e Bt
Main motordective Replace Motor
Fower Condense deective — Replae Powee Condenser
expon o Ot s Check opeaton of
eion Brake Coer

Comct ot v et

Replce Reverse Relay
oin defctie

TR.203 of Revers
wiching Circut

Tension Arm dropped

ek e dos st ko st __ ocmt ot

Revere pociton Nocmat Volage LW 66, cverse Solenid defctive — Replace Solencid
o Vg ot o ermisl__ Conmector P one (10 1)
o Revere Sovencht *[.m Todor contact Tty
Reverse ey (RL0201)
detectve

Docs ot Revind R Clangs Selih (o0 Replce ActusterSpring

Suppty Reet Motor dfective ———————— Replace Supply Keel Motor

Brake Band s touching Brake Drom e Lever aperstion fslty

rops and Tape R — Reacespig o e s s
ewind Operation ension Arm Spring easin Aom St

Fast Forward Switch Actuster Spring defective —— Replace Actuter Spring
Ehu-uy Rl Mot defective ———————— Replace Tape Up Reel Motor

Brake Band Touching Brske Drum ———————— Chek opeation of Brke Lever

Tension

Tape tack when stopped from . o

S S e
[

Pinch Rollr Shaft and Fiywheel Shaft needs ol — Lubricae

Oxide s collcd an th Tape Guide Mtat

e e i aadnel At o g™ CVMS Trg Sl



SECTION “B"” TROUBLES WITH AMPLIFIER

1. Playback Mode

Nosound from Interon o so0nd e connecid. Sk etcive—— RetceSpsher
sound whencomnected_ L T T Repacs tansstor
o Caterml Spese e pace e

Distorted sound from, Normal sound when comncted.

Sound dtorted when Trumsitor TR 501 o

Shesber 508 et N p—
_mprres st —

;;;:1,1:;;;,;-;:: o ImproperadustmentofMain Aokt

. e e a0 2022

1) Vottase Supply

o _[:u“,m...‘ Daoror
p——
Open et Faphack Hesd Col———— RIS
ot st —— et —m
Oxide s acumulted
mewua
Check s 1 (4) Volape i __Inca 1) altae s low, check D01

Tl
e () Volioge

104, 0108 or 0107




Lackof Trebie

Discrepancy n layback Hess
i et

Readjost Asimuth aignment

Replace Head

TR108 o Mate Relay

2. Recording Mode

VU Meter operates properly ——

VU et cperigsropery
 and Recoraing Mo

Sound Distortea

L

ot workin property — Side Switeh
it adjusins

Foteiomeer 102 Readjust V102

- ramsistor TR103 defective Replace Transistor TR103

Check position of iss Head
ShiLver

L bia ez does ot move

Oxide Cotlected on surface of —
- Redording tead =
Check Bis Voltaps and
biasOrcillator Corcut

Operation of Bis Oselstor

Qxide vt sce o

Recording Clean Hesd

Tramsistor TR103 defective Replace ramsistor

Lower eve of Recording
!

t

Fautty Eeasre

Recordinginput signal ditorted

Check srsse voltage

L tncomptee ersure _[ Sk

Frase Head defective Replce Frve Head

Check Biss Ocilato Ciruit

Oxide aaherng o soface of o
— Clean Erss

epancyin Holght adbsstment g e Bons Hid gt
of Frse Hoad 2 Hesd heih

Lo

Replace with new tape of
eood quiity

Recording Level Low. Rec

ook
bl Voltage

Fauty aa
of Rekord Ampier

ment of Potentiometer VR 102

ording Head

of Bss Head and Recording Head

iz

Readost Potentiomer




Check spcing of s Head and Recording Head
1 check Bias Voltsgs

sckof Trevle ;[. =
Recording Head worn out

Replace Recording Hesd

Clen Recordin Hesd

Lo

Replace with
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