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Take-up Idler

Rewind
Idler

Tention Gauge

Motor Pulley —X(©)

Fig. 16

Pressure of Tape Pads

Measurement

Set the unit in Playback Mode.

Press Tension Gauge on the center of tape pads.
Sparate lightly. Tape Pads from Head (Fig.18)

Read the gauge when Tape Pads are released.

Normal pressure at the point of pin at the center of
pads shall be 30~40g.

Record/Playback
Erase Head Head

4

Fig. 17

ADJUSTMENT OF HEAD

Erase Head Pt 5! Record/Playback Head
7 10.125~0.525 _,0~0.7mm
L) I . | LA H
""‘{ To 1mm 055407 Line
£

z gl

Adwsing  Soring\—Adiusting Screw (A) \Adwstmg Screw(8)
Adjust tengh of
Spring as 3 ~ 4mm,

Fig. 18

Erase Head

Set the tape in advancing condition and pull down Tape-
pads, and adjust the relative position of Head-core and
tape as shown above.

If the position of Head-core is too low, raise it by means
of spacers.

Record/Playback Head

Set the tape in advancing condition, and pull down Head+
pads.

Adjust the setting of Head on Head-base to level, so that
relative position of Head and tape is as shown above.
Use standard alignment tape (with recording of 7,000 c/s
at 75 ips.) and playback the signal on the tape. Find
out the maximum output point by adjusting screws (A) and
(B).

When standard alignment tape is not available, properly
record signal with reliable Tape-recorder and play it back
and adjust screw (A) and (B) for the maximum Playback
output by hearing.
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ADJUSTMENT OF AMPLIFIER

Stop Switch

Install the switch so that the secondary side of the output
trasformer is short-circuited, in order to prevent the gene-
ration of noise from amplifier through the speaker at the
time of stop, F.F. and Rewind.

Osclllation Frequency

Adjust the Dust-core adjusting screw of the oscillation coil
so that the oscillation frequency of the recording biasand
erasing high frequency oscillation circuit is kept at 35 KC+
5KC connect the resistor with 1002 or so in series to the
ground side of the erase head, and measure the frequency
of the voltage at both ends of the resistor and compare
it with the frequency of the standard oscillator (lissajous
wave-form to be projected on the oscilloscope of the TV
picture tube).

Blas Current

Proper bias should be given to optimum Recording. Adjust
the oscillation frequency and connect the resistor with
1000 or so in series to the ground side of the Record/
Playback head. Measure the voltage at both ends. Adjust
with the trimmer condencer.

Proper AC bias: 0.6mA (voltage at both ends in the case
of 1000 resistor: 0.6X10-3X100=0.06V)

Erasing Current

When erasing current is improper, imperfect erasure or
over-heating of Erase Head may occur.

Connect a D.C. cmmeter to the ground side (black) of
Erase Head in series and measure current. If it shows any
deviation from the proper erasing current of 8 to 12 mA,
adjust current by replacing Resistor R318200 which is con-
nected in series to Erase Head.

Recording Level

Unless recording level is adjusted properly, playback output
may be lowered or sound may be distorted.

Adjust the level as follows if it is improper :

First, short-circuit between the base of Oscillating Transistor
25B-173 and a ground, or between the secondary side of
Oscillating Transformer and a ground (thus oscillation being
stopped), and adjust semi-fixed volume control VR3 5KQ
so that the signal current to Record Head shows 0.07mA
when measured by o D.C. ammeter (refer to the
previous item), and that at the same time Level Meter
shows zero.
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MAINTENANCE

Lubrication & Cleaning

This tape recorder does not, as a rule, require oilling,
but it is preferable to oil once in a year or when parts
are repaired, as following;

Copstan bearing 1~2 drops
Pinch roller bearing 1~2 drops
Rewind Pulley bearing 1~2 drops
Motor bearing 1 drops
Reel spindles 1~2 drops

Record/Playback Head, & Erase Head

Heads are the essential parts of the recorder, and affect
its performance very much.

When Heads get dirty, it is important to wipe off dirt
using cloth soaked with alcohol or benzene.

Heads are constantly brushed by tape and gradually wear
out. After many hours of use, their characteristics may
somewhat deteriorate.

It is desirable to replace Heads after about 1,000 hours
of use.

Motor

Motor also has to be oiled...once every 500 hours or so.
Use spindle oil or machine oil.

Other Mechanical Parts

Idler

Clean with alcohol the surface of Idler with the belt.
Also, clean the surface of Idler with the Reel-holders. Oil
the central shaft of Idler 1 to 2 drops once evary 200
hours. Use spindle or sewing machine oil.

Pinch-roller

Clean with alcohol the surface of Roller with Capstan. Cil
the central shaft of Roller 1 to 2 drops once cvery 200
hours. Use spindle or sewing machine oil.

Capstan

Clean with alcohol the surface of Idler. Oil tho root of
capstan 1 to 2 drops once every 200 hours. Use spindle
or sewing machine oil. Any remaining oil or groasa on the
surface of Capstan with Pinch-roller might causs tapo
slipping and deterioration of Pinch-roller, so avoid excessive
oiling.

Frequency of Power Source

This tape recorder is designed to operate on 50 c/s or
60 c/s.

The recorder can be matched with either frequency by
changing the diameter of Motor-pulley.
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Mé1  Pinch Roller Lever Shaft R 34 Carbon Film Resistor ” 5609
M62 Screw for Chassis (A) R 35 Carbon Film Resistor ” 1.8KQ
Mé3  Motor Spring R 36 Carbon Film Resistor 2W 1502
Mé4  Brake Spring R 37 Carbon Film Resistor 1/4W  27KQ
Mé65 Lever for Record Safty Button R 38 Carbon Film Resistor 1/4W 479
:A"zg z""e L;":_' o Te 1 Transistor 25B173A
otor Setting Plate Tr 2 Transistor 2SB175A
Mé8 Fiber Washer for Brake Lever X
X Tr 3 Transistor ”
Mé9 Rubber Cusion for Motor Setting Plate )
M70 S for Rubber Cusi Tr 4 Transistor ”
crew for Kubber Lusion Tr 5§ Transistor 25B324
M71 Capstan Lest K
M72 H for Brake Sori Tr 6 Transistor ”
Mrs S°'_‘9e'w°'h'° fe :”"kg . Tr 7 Transistor 258 172A
pring YVasher for Brake lever VR 1 Variable Resistor 20K2
M74 Screw for Print Base Board Holder Plate . i
M75 S for Print B Boord Sefting Pi VR 2 Variable Resistor 2KQ
crew for Print Sase Board Sefting Plate VR 3 Variable Resistor 5K

M76 Screw for Stop Switch
M77 Hanger for Brake Spring
M78 Pilot Lamp Setting Plate
M79  Spring Washer for Above
M80 Screw for Above

M81 Nut for Reel Holder Spindle

IT-1002R  Input Transformer
OT-3003R Output Transformer
ICO 5 Oscillation Coil

MP-01 Cilicon Diode

MT-8T Thermistor

OA-70 Germanium Diode

M82 Steel Washer for Reel Holder Spindle

R 1 Carbon Film Resistor 1/4W 1.5MQ

R 2 Carbon Film Resistor ” 22KQ »

R 3 Carbon Film Resistor ” 18KQ S c

R 4 Carbon Film Resistor »  2.2K@ & =2

R 5 Carbon Film Resistor ” 1502 o

R 6 Carbon Film Resistor # 10K 3 :

R 7 Carbon Film Resistor 4 3.9KQ o 3

R 8 Carbon Film Resistor ” 3.9kQ ] 2

R 9 Carbon Film Resistor »  33Ke © =

R 10 Carbon Film Resistor ” 3.3K@Q < Z‘,

R 11 Carbon Film Resistor ” o 2.2KQ a q::

R 12 Carbon Film Resistor ” 4.7KQ ° 'Y o<

R13  Carbon Film Resistor #  10KQ B ! a

R 14 Carbon Film Resistor ” 68KQ2 T ll =

R15 Carbon Film Resistor ” ke « ‘ e %

R 16 Carbon Film Resistor ” 1502 S 3 d! %

R 17 Carbon Film Resistor ” 2.2KQ ® Cl T pive e x

R18  Carbon Film Resistor v 2.2(Q = el - TR S

R 19 Carbon Film Resistor ” 22K0 S :’ww:.. % ”:: : @

R 20 Carbon Film Resistor ” 3902 e ."a i § 76 MJ-S !
R 21 Carbon Film Resistor ” 4792 o é’ "
R 22 Carbon Ftlm Resx.stor ” 5602 (: \g kis ) ‘
R 23 Carbon Film Resistor ” 2200 o ° ! .
R24 Carbon Film Resistor #1002 ° © Aol /A 8P o
R25 Carbon Film Resistor » 3.3~47KQ T < mae s . Q v
R26 Carbon Film Resistor  1/2W  1.5Q © 4 Ma7 F
R27 Carbon Film Resistor  1/4W  100W E: € Mo . ‘
R 28 Carbon Film Resistor 1/2W  10Q & 3

R29 Carbon Film Resistor 1/4W  15K@ . e M35

R 30 Carbon Film Resistor 1/4W 100KQ o ~

R31 Carbon Film Resistor ” 8209 ©

R 32 Carbon Film Resistor ” 100KQ ©

R 33 Carbon Film Resistor ” 6.8KQ
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TROUBLE SHOOTING GUIDE 4

ERASURE UNPERFECT

DEFECTIVE ERASE HEAD

DEFECTIVE RESISTOR R51

Tr 1 BASE

THERE IS “CLICK” ON

DEFECTIVE SLIDE
SWITCH S1-1

DEFECTIVE MIC.RADIO
JACK

DEFECTIVE MICROPHONE ]

MONITORING CIRCUIT
@1 DO NOT OPERATE

THERE IS NO “CLICK”

o CHECKS VOLTAGE

VOLTAGE NORMAL

ABNORMAL RECORD [-®

L DOES NOT LEVEL

DEFECTIVE SLIDE
SEITCH S1-4

SWITCH §3.1

DEFECTIVE SPEAKER

L-I VOLTAGE ABNORMAL

DEFECTIVE SLIDE
SWITCH $1-3

RESISTOR VR2

DEFECTIVE VARIABLE

DEFECTIVE RECORD HEAD l

DEFECTIVE VARIABLE
RESISTOR R7 R29 R30 R28

DEFECTIVE POWER
TRANSFORMER

DEFECTIVE CAPACITOR
C5 Cé6 C18

ON Tr 1 BASE 1.3
DOES NOT RECORD| | |5 Re RE
?— AT ALL OR/AND [ OSCILLATION [ OSCILLATION
SOUND DISTORTED | [ NORMAL? NORMAL
RE
L4 OSCILLATION
ABNORMAL

DEFECTIVE CAPACITOR
C19 C20 C21 C22

DEFECTIVE OSCILLATION
colt

METER BUT
EACH PARTS
NORMAL

DEFECTIVE OA-70

DEFECTIVE RESISTOR
R32 R33 R34

DEFECTIVE VARIABLE
RESISTOR VR2

DEFECTIVE VARIABLE
RESISTOR VR2

DEFECTIVE SPEAKER SWITCH
$3-2

DEFECTIVE LEVEL METER

REPLACEMENT PARTS
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ci12
c13
Cl4
Ci15
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c18
C19
C20
C21
C22
c23
C24

(e}
N
33

D00 HOOOOO mMmmmmmmm
O NG BAEWN—= NOGOAWN —

000
SZ3% v

G13
G4
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Titanium Capacitor 500PF
Electrolytic Capacitor 10pF 6V
Titanium Capacitor 200PF
Electrolytic Capacitor 30uF 6V
Electrolytic Capacitor 3uF 15V
Myler Capacitor 0.0022pF
Myler Capacitor 0.047 1F
Paper Capacitor 0.005.F
Electrolytic Capacitor 30uF 6V
Electrolytic Capacitor 30uF 10V
Electrolytic Capacitor 30uF 6V
Electrolytic Capacitor 30uF 6V
Electrolytic Capacitor 30u¢F 10V )
Electrolytic Capacitor 100pF 15WV
Electrolytic Capacitor 30uF 6V
Paper Capacitor 0.014F

Paper Capacitor 0.01uF

Paper Capacitor 0.001uF
Titanium Capacitor 500PF
Titanium Capacitor 500PF
Electrolytic Capacitor 3upF 15V
Electrolytic Capacitor 104F 6V
Electrolytic Capacitor 2004F 15WV
Electrolytic Capacitor 5004F 15WV
Electrolytic Capacitor 500pF 15WV
Erase Head EH 21Z
Record/playback Head RPH 109Z
Motor

Spsaker VC 8% D-650S
Level Meter

Stop Switch

Pilot Lamp

Head Cover

Case Holding Screw

Top Cover Case

Set Screw for Cabinet Case
Volume Control Knob & Power Source Switch
Operating Lever

Bottom Cover Case

Rubber Foot

Screw for Rubber Foot

Jack Board

Shield

MIC Jack

Radio Jack

EXT. SP Jack

SP. Switch Knob

Jack Board Metal

Spring for Idler

Fiber Washer for Idler

Felt Washer for Idler
Take-up Idler

M42
M43
M44
M45
M46
Ma7
M48
M 49
M50
M51
M52
M53
M54
M55
M56
M57
M58
M60

Rewind Idler

Take-up Belt

Screw for Reel Holder

Take-up Reel Holder

Reel Holder Pulley

Supply Reel Holder

Reel Holder Shaft

Brake (Assembly)

Screw for Brake Guide

Steel Washer for Brake Guide

Fiber Washer

Reel Holder Shaft (Right)

Take-up Guide Arm

Spring Washer for Take-up Guide Arm

Fiber Washer for Take-up Guide Arm

Setting Plate for Rewind Idler

Rewind Idler Spring

Chassis (A)

Flywheel Bearing

Screw

Flywheel

F.F Lever

F.F Lever Spring

Cam Plate

F.F Lever Knob

Operating Arm

Operating Arm Spring

Operating Lever

Chassis (B)

Brake Guide Spring

Setting Plate for Print Base Board

Stop Switch Setting Plate

Print Base Board Holdes Plate

Front Angle Plate

Screw for Above

Screw for Record/Playback Head Adjust plate

Spring Washer for Record/Playback
Head Adjust Plate

Spring for Record/Playback Head Adjust Plate

Screw for Erase head Adjust Plate

Spring Washer for Erase Head Adjust Plate

Tape Guide (Left) (Assembly)

~Tape Pad (Assembly)

Tape Guide Spacer

Head Adjust Plate

Pinch Roller Spring

Fiber Washer for Pinch Roller
Felt Washer for Pinch Roller
Pinch Roller

Pinch Roller Lever

Spring Washer

Fiber Washer

Pinch Roller Spring

Capstan Screw

Capstan

Tape Guide (Right)
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DISASSEMBLING Holding Screw
of Shield Board TROUBLE SHOOTING GUIDE 1

Bottom Cover Case ]
o o -
l 3 |8 8 ||8 3 8 [|8
2 o
1) Turn over the body 8_ |ISa|l2 8 S |z s8||5 & |z N
5z =S| 2 2 K z 5<% = - Q < 2 =
2) Remove 4 metal screws. 5 <Y @ % 3 agl|le 2 Y a a Zz -
2o ||3sf|2 g 3ol 83l|se||28(] = g1 ||2 z
3) Pull out bottom cover. we w9 lw w2 [|wo||w w8 |wO| |2 |ud 2y = o
gz [|£3]|2 IR go|22| 28| |28 S NI
- == > o > = g
RIS geE=l190|(g gelR9) |2zl |62 IR
Tope Cover Case EPHIER 2285|582 IR IR IR IERIEE
over 22 = & O = cz||aC||aE]||aE o&||al||ax|]|8E
To check and clean mechanical parts and amplifier, remove
Top Cover Case as follows:
1) Pull out Head Cover upward.
w w ©
2) Pull out Power Switch/Volume Control Knob. . [ [ 8 RS
) / . 2SB-324 Cap Radiator ~ 2SB-324 X R < 4
3) Remove metal serew of Operating Knob. 3 K H '8 &
4) Remove 5 screws on the top and sides of Top Fig. 20 i > z >§
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Cover Case. 3. 3 3 3=
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5) Carefully take off Top Cover Case upwar-. § = 9 9 3:
Belt 2= 2 gx %
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Other PartS 1. Move Operating Lever to STOP position.
2. Remove Belt from Motor-pulley.
Motor 3. Remove Belt by turning Take-up idler. N
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1. Remove Belt from Motor-pulley. Brake g hi Z5 ||z = F4 £ Eg = 3
2. Unsolder lead wires from Terminal Board of Motor. . (187 % e - EIR IS o3| 82||2 2
: A 1. Remove Brake-spring. EllZa]]x v Lz ||1ZzE||3% 2| | b 3| |8
3. Remove Motor Spring. B O S|l £ <] F 0| |v a8 3|
: 2. Loosen screw of Supply-reel holder, and remove Reel- gl|lea||y wo w w ez wol|w w w w
4. Remove 2 screws on Motor-holding plate. holder clEEIIE MIES =3([E2||E8 zZE) (2 z2(1z¢el|z
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5. Move Operating Lever to PLAY position. glles|(edf(2sa||2g|2%||E2 2E| |8 gel|ez|e
. i 3. Loosen screw of Takeup-reel holder, and remove Reel- IR RN B B e Wy s 3% MEEE]
6. Remove Motor together with Motor-holding plate. holder = = cx| o e or| o=
7. Remove tor from Motor- ing plate. ) . .
Mo holding plate 4. Move Operating Lever to STOP position. 4
8
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1. Remove Transistor Radiator Cap. 298| |5% 3|23 3 ¥4 g é <12
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Fast Forward (F.F.)

With Operating Lever at STOP position, pull the front F.F.
Lever to the left. F.F. Lever pin moves in the direction of
"arrow" mark and F.F. spring is pushed up, Take-up Idler
is pressed against Reel-holder and tape is wound up spee-
dily by Reel-holder.

Rewinding

Motor shifter is pushed in the direction of "arrow" mark
and Motor-pulley comes off Flywheel. By the movement of
Operating-arm, Take-up Idler is pressed against Rewinding
Idler and rotation is transmitted to Supply-reel holder.
Pinch-roller arm is pressed by Cam-plate, and Pinch-roller
arm is pressed by Cam-plate, and Pinch-roller is freed from
Capstan. By the movement of Brake-lever and Brake-shifter,
Brake comes off Reel-holder.

All these movements occur simultaneously by turning Ope-
rating Lever.

Supply Reel  Rewnd Take up
Holder Idler idler

Cam Pin

Motor Pulley

Recording Safty
utton

STOP

When Operating Lever is turned to Stop, Brake is Pressed
against the both Reel Holder.

Pinch Roller comes off Capstan and Motor Pulley comes
off Flywheel.

Supply Recl Holder -

Brake Arm—e3 N
Brake Guide
Brake Lever
Operating;

F.F Spring
£ F Lever Pin

Cam Pin
Recording Safty ¢ X N SEly Wheel
Hutton

N
\. Puch Roller Motor Shifter

A \
F F Lever  Pinch Roller

Operating Lever

Cam Board

Fig. 10

NATIONAL MODEL RQ-500

ADJUSTING GUIDE

Adjustmont of Mechanical Parts

Instruments required : Spring Scale 50g, 150g, 300g, 500g,
and 3Kg.

Pinch-roller

Measurement

Set the wunit in Playback or Record mode.
Do not load Tape-reel.
Attach a spring to Pinch-roller.
Hook Spring Scale (3Kg) on Pinch-roller, and pull Pinch-roller
in the direction of a line to connect the centers of Capstan
and Pinch-roller (See Fig. 11).
Take the reading of Spring Scale at a point where Pinch-
roller ceases to rotate.
Pressure of Pinch-roller shall normally be :

320-420 g 33/4 ips (9.5 cm/sec) or

300-340 g 17/8 ips (4.75 cm/sec)

/Capstan

—~——Pinch Roller

——Spring Scale

Fig. 11

Adjustment

Adjust Pinch-roller Spring (See Fig. 12).

If pressure is too weak cut shors the spring for 1~2 turns.
If pressure is too strong, stretch the spring throughout the
length.

Pinch Roiler Arm

—=—Pinch
Roller

Pinch Roller Spring

Fig. 12

Pressure of Motor

Measurement

Set the unit in Playback mode with Power Switch turned
OFF.

Hang a spring around Motor-pulley in a loop.

Hook Spring Scale (500g) on the string and pull Motor away.
Take reading on the Scale at a point where Motor-pulley
comes off Flywheel.

Pressure of Motor shall normally be 600-700 g.

Adjustment

Adjust Motor-spring (See Fig. 13.)

If pressure is too weak cut short the spring for 1-2 turns.
If pressure in too strong, stretch the spring throughout the
length. .

~— Take—up Idler

Motor Pulley

Flywheel

Pinch Roller

Fig. 13

Take-up Idler

Measurement

Set the unit in Playback mode with Switch turned OFF.
Hang astring around Take-up Idler in a loop.

Hook spring Scale (500g) on the string, and pull it in the
direction of a line to connect the centers of Take-up Reel
Holder and Take-up Idler.

Take reading on the Scale a point where Take-up Idler
comes off Take-up Reel Holder.

Normal pressure of Take-up Idler shall be 150g.

Take-- up Idler

Take— up Reel Holder

Fig. 14

Rewind Idler

Set the unit in Stop mode with Power Switch turned OFF.
Measure in a manner similar to Take-up Idler.
Normal pressure of Rewind Idler shall be 180~ 120g.

Winding Torque for Playback

Measurement

Form a loop at the end of Nc. 5 Tape by sticking tape
end with abhesive tape and place the Reel on Take-up
Reel Holder as shown Fig. 15.

Hook Tension Gauge, 50g on the loop at the end of Tape.
Set the unit in Playback or Recerd mode.

Let Take-up Reel pull Tension Guage.

Read the gauge where it ceases to swing. (Repeat several
times)

Normal torque shall be 3~8 for No. 5 Tape, fully wound
up.

Adjustment

Adjust with Tension Spring as shown Fig. 16.

If tension is insufficient, cut short the Spring for one coil

or two, and if too strong, strentch the Spring in the whole
length.

-~ Take— up Reel

Take—up
Idler

Tention Gauge

Motor PulleY——-
Fig. 15

Winding Torque for Fast Forward

Measurement

Meassure in a manner to Playback (Measure the unit in
F.F. mode)

Normal Winding torque in Fast Forward mode shall be over
40g for No. 5 Tape, fully wound up.

Winding Torque for Rewind

Measurement

Measure in a manner similar to Playback, but the unit in
Rewind mode.

Normal torque shall be over 40g for No. 5 Tape, fully
wound up.
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