(General Export Model)

=D

Set using I1SO screws

(USA and CANADA Model)

SPECIFICATIONS

Power Requirements: AC 3w 100V, 110V ~ 120V,
220V ~ 240V 50/60Hz
with voltage selector
(for General Export)

AC 3W 117V, 60Hz (for USA

and CANADA)

DC 1.8W 8V Four flashlight batteries
size 'C"" 1.5V or
equivalents

SONY Rechargeable Battery
Pack BP-9.

Car Battery DC 12V by
using SONY Car Battery
Cord DCC-126.

Track System: Two-track mono
Reel: SONY tape cassette or equivalent
Tape Speed: 17 ips (4.8cm/s)

Recording Time: 2.0 hrs
(with C-120
tape cassette)

Frequency Response: 50 ~ 10,000 Hz
Signal-to-Noise Ratio: 46 dB or more

Flutter and Wow: 0.28% (WRMS) or more

Power Qutput: 1.5W maximum

Recording Bias Frequency: Approx. 8bkHz

Inputs: MIC input
Impedance: Low impedance
Maximum sensitivity: 0.2mV (-72dB)
AUX input
Impedance: 100k
Maximum sensitivity: 60m\V (-22dB)
Output: MONMNITOR output
Impedance: 85! load or more
Output level: 0.775V (0dB) in Record Mode
1.1V (3dB) in PB Mode

Speaker: 3154 x 234" (100 x 70mm) dynamic speaker
Voice coil impedance: 88

Semiconductors: 1 IC, 3 transistors and 6 diodes

Dimensions: 5% (W) x 214 (H) x 914" (D)
(146 x 64 x 241 mm)

Weight:  3Ib 130z (1.75kg)

ONY:
SERVIGE MANUAL
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SECTION
GENERAL DESCRIPTION

1-1. BLOCK DIAGRAM

1

BUILT-IN @——
51-2

M1 PREAMP
c@—t— o e

AUX IN @—W\—

RPH - s B.'Aés‘g asc
S7-1
o=
e
51: PB mode
1-2. INTRODUCTION
The SONY Model TC-110A is a compact

cassette-type recorder which operates on either
household AC or on four “C” size flashlight
batteries or the optional accessory rechargeable
battery pack, BP-9. Record volume is adjusted to
the optimum level by the built-in automatic gain
control (AGC) circuit to assure proper recording
level without touching the controls. All functions
are operated with finger-tip ease by the piano-key
mode switches. Portable convenience is provided
with the built-in speaker and built-in electret
condenser microphone. The TC-110A also features
the End-of-Tape Alarm which provides audible
warning when the end of the cassette tape isreached
to prevent the possibility of inadvertently missing
important material while recording. It operates in
any carrying position, providing two-track mono-
phonic high fidelity cassette performance.

1-3. TECHNICAL FEATURES

1-3-1. End-of-Tape Alarm
‘The TC-110A is provided with a special sensing

+8

POWER AMP
T @ MONITOR
AGC
D1
: 514
EQ o

REC/BATT

=

i

| T

| o1—s BATTERY
RECTIFIER -
D3, D4, D5, D6

@ —@ REMOTE

MOTOR

circuit which produces an audible alarm through the
speaker when the end of the cassette tape is reached
during recording. The alarm sounds when the sensing
poles are short-circuited by foil strips at the end of
the tape producing positive feedback. (The sensing
pole is grounded during playback and there is no
alarm.)

Note: The End-of-Tape Alarm operates only
when foil equipped cassettes are used,
such as the SONY AUTO-SENSOR tape

cassette.
7 ar
2 MONITOR
az ” SPEAKER
L t (
PFB
R S—
POLE PFB: Positive feedback

Fig. 1-1.  Schematic in principle (end-of-tape alarm)




1-3-2. Electret Condenser Microphone

The condenser microphone has long been known
for its several desirable characteristics: flat frequency
response, high sensitivity, wide dynamic range, and
good transient response along with physical durability
and ruggedness. The need for an external power
supply has been one drawback to the condenser
microphone. The SONY Electret Condenser Micro-
phone retains the desirable qualities of regular con-
denser types while eliminating the external power
requirement, representing a significant advancement
in the production of a simple, low-cost, high per-
formance microphone. The SONY “electret-treated”
high-polymer film diaphragm reduces physical size
requirements, needs no additional power supply and
provides outstanding performance.

electret-polarized diaphragm

back plate

sound [
|
|
|

L

~Apel [Pz
ey

output impedance: 3.9k 1

Fig. 1-2.  Schematic in principle
(electret condenser microphone)

Note: The “electret-treatment™ is based on the
fact that certain materials, when placed
in a high potential electric field, retain
an electric polarization when removed
from the field. Extensive research by
SONY engineers has developed the elec-

_tret principle to an advanced state of
stability unattainable until now.

Another milestone is the built-in impedance-
translator amplifier which uses a Field Effect
Transistor (FET). The combination of the electret-
condenser with the FET amplifier results in a
microphone product representing the most advanced
state-of-the-art development. Following is a summary
of engineering features made possible by these
advances in microphone manufacture:

1. High sensitivity for small size (minimum dia-
meter available is as small as 7 mm).

2. The light weight of the diaphragm assures
higher fidelity.

3. Noise from any possible vibration is minimized.

4. TUse of the FET further minimizes noise (3
microvolts at 20~ 20,000Hz) and insures
greater reliability.

5. The dynamic range is very wide (92dB or
more).

classifying mark FRE

Fig. 1-3.  Construction



1-4. MAJOR PARTS LOCATIONS
Cabinet — Top View — (General Export Model)

3-499-032
lid, cassette

X-34990-04
?:rt;roar;dA ass’y; R Y-20410-47
counter, tape index
X-34880-05
button B ass'y, 1-514-334 (S4)
stop switch, slide,; voltage
1-524-066 ‘ selector
ReClBATT 2 509.324 (W)
; : =
8-814-180 cannectaor, - power

X-34980-04
button A ass'y,
fast forward

X-34990-06
button C ass’y,
REC

microphone, electret
condenser (C-1002A)

X-34980-10
fever ass’y, EJECT

3-434- a;_ 16
N
nob, TONE 1-507-251 (J2)

fack, miniature; MIC

X-34990-04

button A ass'y,

REVIEW 1-507-195 (J3)
3-434-116 jack, REMOTE
knob, VOL

1-507-251 (J4) 2 3

jack, miniature; ,;EE? 285 fJ ”_

MONITOR jack, miniature; AUX

Cabinet — Top View — (USA and CANADA Model)

X-34990-04
button A ass’y,
forward 3-499-032
Iid, cassett
X-34990-05 e

button B ass’y, stop

X-34990-04
button A ass’y, X-34990-04
REVIEW button A ass’y, fast
forward
-509-324 (CNJ)
1-524-066 connector, 4P; POWER

meter, level: REC/BATT
Y-204710-41

8.-814-190 counter, tape index
microphone, electret
condenser (C-10024)

X-34990-10
lever ass’y, EJECT

X-34990-06
button C ass’y, REC

1-507-251 (J42)

3-434-116 jack, miniature;

knob, TONE / re; MIC
3-434-116 1-507-195 (J3)
jack, REMOTE

knob, VOL

1-507-251 (J4) 1-507-285 (J71)
jack, miniature; jack, miniature; AUX
MONITOR



Chassis — Top View — (General Export Model)

X-34340-27.
contactor ass’y,
battery

X-34990-07
arm ass'’y, review,
fast forward

X-34340-15
shaft ass’y, reel;
supply :
1-514-54 :
pole, end sensing

8-825-506-00 1 e
head, erase (EF135-36)

_8-834-111-01
motor (D-011G)

3-434-113-05

brake block

X-34610-06
shaft ass’y, reel;
take-up

3-499-042
belt, counter

X-34990-12
pinch roller ass’y

8-829-336-01

Chassis — Top View — (USA and CANADA Model)

X-34340-27
contactor ass’y.

battery
X-34990-07
arm ass’y, review;
fast forward
X-34340-15
shaft ass'y, reel,
supply
1-514-544
pole, end sensing

8-825-506-00
head, erase
(EF135-36)

head, rec/pb (PP134-36A)

8-834-1171-01
maotor (D-011G)

3-434-113-05
brake block

X-34610-06
shaft ass'y, reel;

take-up

3-499-042
belt, counter

X-34990-12
pinch roller ass’y

8-829-336-01
head, rec/pb
(PP134-36A)



Chassis — Bottom View — (General Export Model)

(1-532-129
fuse, 0.2A
| 1-533-007
lholder, fuse

1-502-291

1-441-365 (T4)
speaker

transformer, power

3-434-106 ) X-34990-53

pulley, motor, 4.1 mmd | mounted cijrfcu:'r board,

3-434-107 l power supply

pulley, motor,; 4.2mmdo X—34992-52 e
. 434-108 mounted circuit board,

gaﬁfey, motor; 4.3mmao J bias OSC

3-434-110
belt, tension drum

1-514-053 (S2)

switch, leaf; power 3-467-027

plate, shield

X-34570-06
arm ass’y, tension
1-222-128 (R39)
resistor, variable
X-34340-22 10&02(C); VOL

flywheel ass’y

1-222-260 (R40)
resistor, variahle

X-34990-51
mounted circuit board, 20k(C); TONE
audio amp
Chassis — Bottom View — (USA and CANADA Model)
1-502-291
speaker

3-434-088
lid, bottom

1-441-285 (T4)
transformer, power

3-434-106

X-34990-53
mounted circuit board,

pulley, motor; 4.1mmao b power supply

A 1O X-34990-52

pulley, motor; 4.2mmp mounted circuit board,
3-434-108 bias osc

pulley, motar; 4.3 mmad
__1-514-053 {52)
3-434-110 switch, leaf: power

belt, tension drum ~

__3-467-027

X-34570-06 plate, shield

arm ass’y, tension

X-34340-22

flywheel ass’y 1-222-128 (R39)

resistor, variable
10k (C); VOL
X-34990-51

mounted circuit board,

audio amp 1-222-260 (R40)

= resistor, variable
' 20k0 (C); TONE




SECTION 2
DISASSEMBLY

2-1. LOWER CABINET REMOVAL 2-3. CIRCUIT BOARD REMOVAL (2)
(Power Supply)

seff-tapping

serew
L) BP26x8 @P2.6x6

s

i h

©P2.6x8 (|

BR26x16,
self tapping

2-4. UPPER CABINET REMOVAL

Note: For USA and Canada model, the unit
has no screw (® K 2x3) marked with 4

2.2. CIRCUIT BOARD REMOVAL (1) as the voltage selector switch is not

rovided in.
(Audio Amp and Bias Osc) .
gu BP 26x4 BRK 2.6x4
@-Ww2.60 §-OPaxs ®FP 26x8
circuit board : : switch, voltage
selector

Fig. 2-2.

Fig. 2-4.



SECTION 3
ADJUSTMENT AND MEASUREMENTS

In case the parts described in the table below are reassembled or replaced, the following adjustments and checks
are necessary.

Parts Part No. Adjusting or Checking Item
Head Deck X-34990-11 Head Deck Position Adjustment (See page 14.)
Pinch Roller X-34990-12 Pinch Roller Pressure Measurement (See page 14.)
Tension Arm X-34570-06
X-34340-15 Reel Table Torque Measurement  (See page 15.)
Reel Table
X-34610-06

Pulley Clearance Adjustment

Review Arm X-34990-07 Pullejz Heights Adiatment (See page 13.)
Flywheel X-34340-22 Flywheel Thrust Adjustment (See page 15.)
Button X-34990-03 Button Height Adjustment (See page 14.)
Power Switch (S2) 1-514-053 Leaf Switch Position Adjustment (2) (See page 15.)
Muting Switch (S3) 1-514-583 Leaf Switch Position Adjustment (3) (See page 15.)
Head Azimuth Adjustment (See page 17, 18.)
Rec/pb Head 8-829-336-01 Recording Bias Adjustment (See page 17, 18.)
Overall Qutput Measurement (See page 17, 18.)
Erase Head 8-825-506-00 Erase Ratio Measurement (See page 17, 18.)

REC/BATT Level

1-524-066 Level Meter Calibration (See page 17, 18.)
Meter

In using electret condenser microphone marked in
Electret Condenser g P .

Microphone 8-814-190 red paint on side of case, connect resistor R2 in
HEOR parallel with R1. (See page 21.)
Maise 8.834-111-01 Flutter and Wow Measurement (See page 15.)

Tape Speed Adjustment (See page 17, 18.)

Note: After the adjustments, clean the following parts with
a soft cloth dampened with denatured alcohol.
reel table, FF/REW pulley, tension arm, rubber belt,
motor pulley, brake, flywheel, capstan, pinch roller,
heads



TROUBLESHOOTING CHART

Tape is not taken up

No “REWIND” or “FF”

Incorrect Tape Speed

Flutter and Wow

£ W

b. Motor does not run.

o]

pulleys, pinch roller, reel shaft tire, etc.

2. Insufficient pinch roller pressure against

capstan

. Defective tape cassette
Drive belt is slipped off

5. Drive belt stretched

1. Defective motor
2. Improper leaf switch (S82) position

adjustment

1. Defective review arm

Defective take-up reel shaft

1. Slippage due to oil on reel shaft tire,

review arm pulley, flywheel

2, Defective review arm
3. Insufficient clearance or height between

pulleys

1. Poor tape speed adjustment

2. Capstan badly worn
3. Drive belt stretched
4. Slippage due to oil or grease on belt,

reel shaft tire or other drive parts.

5. Drive belt twisted.

1. Eccentric pinch roller, flywheel
2. Slippage due to oil or dirt on pinch

roller, flywheel

3. Drive belt, reel shaft tire or pinch roller

worn

4. Defective motor
5. Loose motor pulley set-screw

SYMPTOM PROBABLE CAUSE REMEDY
Mechanical Section
Tape does not move
a. Motor runs. 1. Slippage due to oil or dirt on belt, Clean

Replace loose
tension_spring
(See page 14).
Replace
Re-attach.
Replace.

Replace.

Make leaf switch
(S2) position
adjustment

(See page 15).

Replace.
Replace.

Clean.

Replace.

Adjust clearance
or height between
pulleys

(See page 13).

Make tape speed
adjustment

(See page 17).
Replace.
Replace.

Clean.

Remove twists.

Replace.
Clean.

Replace.

Replace.
Tighten.




-
SYMPTOM PROBABLE CAUSE REMEDY
Electrical Section
AC power is not supplied 1. Power cord open Replace.
to the unit 2. Defective power connector Repair or replace.
3. Defective power transformer Replace.
Defective Playback Function
No sound 1. Speaker coil open Replace.
2. Defective volume control Replace.
3. Poor contact of MONITOR jack Repair or replace.
4. Defective transistor Replace.
5. Driver or output transformer winding Replace.

Low volume

a. Tape is normally
recorded.

b. Insufficient volume
when recording

Defective Record Function

a. Level meter does not
operate.

b. No record bias

c. No. oscillation

Wa e TS = R O S

open

. Low ac power supply voltage
. Low B+ voltage

. Dirty or worn head
. Defective resistors, capacitors, transistors,

or speaker

. Record/playback head not adjusted

properly-azimuth.

. Defective driver or output transformer.

Defective head pad

. Defective microphone
. Impedance mismatch between micro-

phone and MIC input circuit

. Dirty head

. Defective record/playback switch

. Defective diode D2

. Defective resistor R29

. Fault in equalizer circuit

. Defective microphone

. Defective microphone or AUX jack
. Fault in amplifier circuit

. Defective level meter

. Defective semi-fixed resistor R41

. Poor soldering of oscillator transformer

lead wire

. Defective resistor R31

. Defective oscillator transistor Q3
. Oscillator transformer T3 winding open

Check amplifier
circuit.

Clean or replace.
Replace.

Make head azimuth
adjustment

(See page 17).
Replace.

Replace.

Replace.
Replace
microphone.
Clean.

Replace.

Replace.

Replace.

Check circuit.
Replace.

Repair or replace.
Check circuit.
Replace.

Replace.

Re-solder.
Replace.

Replace.
Replace.




SYMPTOM

PROBABLE CAUSE

REMEDY

d. Distortion

e. Poor frequency
response
(No high)

Defective Erasing Function

Noise

a. Oscillation
b. Noise when turning
volume control knob

¢. Intermittent Noise

d. Noise while playing

e. Hum

f. Motorboating

g. Static pbp

. Low bias voltage

2. Defective microphone

d

o P

[PV

. Defective tape cassette
. Impedance mismatch between micro-

phone and MIC input circuit

. Record/playback head not adjusted

properly-azimuth.

. Head pad worn

. Dirty or worn head

. Magnetized head

_ Bias current too high or too low

. Record/playback head not adjusted

properly-azimuth.

. Dirty, worn or open erase head
. Fault in erase circuit
. Improper recording bias adjustment

_ Defective record/playback switch
_ Defective resistor in oscillator circuit

. Defective volume control
 Defective coupling capacitor C12

. Damaged electrical components
_ Noise from ac power line

. Magnetized head (hissing)

. Poor Contact of record/playback switch
. Defective transistor

. Poor recording

. Worn head

. Defective motor

_ Defective de-coupling capacitors CT,.ClT

_ Drive belt with static built-up

Check oscillator
circuit.

Replace.

Replace.

Replace
microphone

Make head azimuth
adjustment

(See page 17).

Replace.

Clean or replace.
Demagnetize.
Make recording
bias adjustment
(See page 17).
Make head azimuth
adjustment

(See page 17).

Clean or replace.
Check circuit.
Make recording
bias adjustment
(See page 17).

Replace.
Replace.

Replace.
Replace.

Replace.
Demagnetize.

Repair or replace.
Replace.

Replace.
Replace.
Replace.

Apply antistatic
agents on belt.




3-1. MECHANICAL ADJUSTMENTS

head deck position adjustment

pulley clearance adjustment
pulley height adjustment

pinch roller pressure measurement

button height adjustment

Fig. 3-1-1. Adjusting parts location

3-1-1. Pulley Clearance Adjustment (Fig. 3-1-2.) 3-1-2. Pulley Height Adjustment (Fig. 3-1-3.)
— in STOP mode — — in STOP mode —
Adjust the clearances by bending the spring. Adjust the height by bending the lever.

Clearance **b” must be greater than *‘a”.

pultey, ff

reel shaft, supply reef shaft, take-up

i \@
I

I}
g

pulley, rew pulley, ff

reel shaft, supply

reel shaft, take-up

pulley, rew

lever, rew/fff

Fig. 3-1-2. Fig. 3-1-3



3-1-3. Button Height Adjustment (Fig. 3-1-4.)
— in STOP mode —

Adjust the height by bending the adjusting plate
with a screw driver.

button, stop

button, review

screw driver————"

button, record

button, fwd m

Fig. 3-1-4.

3-1-4. Head Deck Position Adjustment (Fig. 3-1-6.)
— in FWD mode —

1. Cut away the portions of one side of the
cassette case indicated with oblique line in
Fig. 3-1-5 with a pair of cutting pliers and
put it into the unit.

2. Loosen the two screws marked with a in
Fig. 3-1-6.

3. Adjust the position of the head deck in FWD
mode as shown in Fig. 3-1-6.

4. Tighten the two screws.

5. Apply lock paint to the screw.

A
(V" ~5%sa”) head deck |—/ (Y16"~%6a”)

1.5 ~2.0mm 1.5~2.0mm

tape

Fig. 3-1-6.

3-1-5. Pinch Roller Pressure Measurement
(Fig. 3-1-7.)

— in FWD mode —

In the forward mode, hook a spring scale to
the pinch roller and detach the pinch roller from
the capstan by pulling the spring scale. Then allow
the pinch roller to come near the capstan and read
the spring scale just when the pinch roller touches
the capstan.

Specification: 280¢g to 360¢g
(10 0z to 12.7 0z)

FWD mode

capston

spring scale
280 ~ 360g)

Fig. 3-1-7.

14 —



3-1-8. Flywheel Thrust Adjustment

leaf switch 43 X3 < !segf switch — in STOP mode —

82 positio g | osition : ;i

adj,ﬂﬁmém adjfstmem Adjust the gap by turning the screw.
adjusting screw holder, flywheel

flywheel
thrust g
adjustment B8

. . = - Fasesy:
Fig. 3-1-8.  Adjusting parts location (2) G ) flywhee!
Fig. 3-1-11.
3-1-6. Leaf Switch Position Adjustment S2
(Fig. 3-1-9.)
3-1-9. Reel Table Torque Measurement
— in STOP mode —
3 = FWD torque; 40to 60 g-cm
Loosen the screws and adjust the position of the (0.55 to 0.85 oz-inch)
switch.

FF torque; 60 to 150 g-ecm

/ i (0.85 to 2.1 oz-inch)
— REW torque; 60 to 150 g-cm

Y - (0.85 to 2.1 oz-inch)

S6a”
(2mm)
3-1-10. Flutter and Wow Measurement
i lever Play the SONY alignment tape WS-48 and make
Adjustingrecrew sure that a wow meter reads less than 0.35% at every
Fig. 3-1-9. point of tape.

3-1-7. Leaf Switch Position Adjustment S3
(Fig. 3-1-10.)

‘— in STOP mode —

Loosen the screws and adjust the position of the
switch.

record lever
adjusting screw

_Q%\ Sea”
2 mm)

feaf switch

Fig. 3-1-10.




3.2. ELECTRICAL ADJUSTMENTS

Fig. 3-2-1.  Adjusting parts location Fig. 3-2-2.  Adjusting parts location
Notes:
1. The following test equipment is to be provided for e
these adjustments. OSFC REC AMP RH

SONY alignment tape cassettes P-4-A81 and SPC-4
Blank tape cassette

80 and 6000 resistor

VTVM

Audio oscillator

Frequency counter

2. After performing the adjustment, apply lock paint
to the azimuth adjusting screw.

3.  Bias voltages across heads shall be read with the
following values on VIVM.

record/playback head: approx. 4.4V
erase head: approx. 18.3V

Shape

Quter Diameter 4.1 mm 4.2 mm 4.3 mm
Part Number 3-434-106 3-434-107 3-434-108
Fig. 3-2-3. Motor pulley dimensions

_@

MIC jack

e VT VM

[\ ]

s
L

AF
osc

MONITOR jack
Fig. 3-2-4.

REC AMP RH

MIC jack

"B AMP

TkHz 822 ’D
o

NEZiss
MONITOR jack
Fig. 3-2-5.



Item

Signal Source

Output Connection

Mode

1. Head Azimuth

6.3kHz, SONY alignment

VTVM and 8 resistor in

Adjustment tape P-4-A81 parallel with MONITOR jack. Flaybagk
2. Tape Speed 1kHz, SONY alignment Frequency counter to Playback
Adjustment tape SPC4 MONITOR jack.

3. R i 1kHz, 150Hz and 6kHz, VTVM and 8¢ resistor in R A and
-~ QOICIE ol -80dB (0.078 mV) to parallel with MONITOR jack . S
Adjustment - Playback

MIC jack. (See Fig. 3-24))

4, Level Meter Regulated Power Source Plavback
Calibration 4.4V to DC INPUT Y

5. Overall Qutput 333 Hz, -60dB (0.775 mV) Same as Item 3. Record and
Measurement to MIC jack. (See Fig. 3-2-4.) Playback

VTVM and 8 resistor in

6. Erase Ratio 1kHz, -20dB (77.5 mV}) f}?ralle;wih N;ONIT?EeJaCk Record and

Measurement to MIC jack. SELAR L L Playback

(1kHz).
(See Fig. 3-2-5.)




justing Position

Remarks

imuth adjusting screw
e Fig. 3-2-1.)

1.
2.

Turn the VOL control and TONE control rightwards to the full.

Adjust to obtain maximum reading on the VITVM, -

tor pulley
e Fig. 3-2-2 and 3-2-3.)

Reading on frequency counter shall be between 985 & 1,015Hz. If the
frequency is lower than 985 Hz, replace the motor pulley with the new one
which has the outer diameter of 4.3 mm.

If higher than 1,015 Hz, replace the motor pulley with the new one which
has the outer diameter of 4.1 mm.

Deliver 1kHz, 150Hz and 6kHz signals of -80dB (0.078 mV) to the
MIC jack in order.

2. Record the signals on a blank tape cassette.
3. Play back the 1kHz signal.
1s oscillator 4. Adjust the VOL control to obtain -10dB (0.245V) on the VTVM.
msf:rmer T3) 5. Play back the 150 Hz and 6kHz signals and memorize the VTVM reading.
e Fig. 3-2-2. . O,
6. Be sure that the difference between the Step 4 and Step 5 is within 6 dB
on the VIVM.
7. If not, adjust by changing the tap of bias oscillator transformer T3.
1. Place the unit in the playback mode.
1 100ka (B) . ol : L r g
e Fig. 3-2-2) 2. Adjust the Resistor R41 so that the pointer of the level meter is just
e o at the boundary between the red and the black portions.
1. Deliver a 333 Hz signal of -60dB (0.775mV) to MIC jack.
2. Record the signal on a blank tape cassette.
3. Turn the VOL control and TONE control rightwards to the full.
4. Place the unit in playback mode.
5. Be sure that the VIVM reading is more than +10.5dB (2.61V) with
battery use.
1. Deliver a 1kHz signal of -20dB (77.5 mV) to the MIC jack.
2. Record the signal on a blank tape cassette.
3. Rewind a half of the recorded tape.
4. Disconnect the input signal source and terminate the MIC jack with
a 600Q resistor.
5. FErase the signal by placing the unit in the record mode with no input
signal. _
6. Rewind the tape cassette to the beginning and play back the tape
cassette.
7. Measure the level difference between the signal recorded portion and

erased portion at the MONITOR jack through a 1kHz band-pass filter.
Specification: greater than 60dB

— 18—
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MOUNTING DIAGRAM

4-2.

— Conductor Side —

Audio Amp Circuit Board
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— Component Side —

Audio Amp Circuit Board
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4-3. MOUNTING DIAGRAM
Power Supply Circuit Board (General Export Model)

— Conductor Side —

Battery Contact Plate

CNJ
Pawer Connector

I

D@

T4 :
Power Transfarmer

To audic emp Ta audie amp

circuit board, (3) cireuir board, (&)

~ T

27

2000u12V
* 54 Power Volloge
Selector Switch
_/ BLK
& 3
cza
2000u12v
|j-| - Li
¢z I 2d 6514
2y

To audio amp
cireuit board , (5)

Te audie amp
cireuit board, @

Power Supply Circuit Board (USA and CANADA Model)

— Conductor Side —
Batrery Contact Plgte CHNJ
Power Comnector

(.0,

T4
Power Transfarmer

To gudio amp To pudio amp
cireuit board, (3} circuit board, (B)

|

J BLU
cg7
2000u12v
n_—[l—o -
p
-
V &
c28 ;
20004 12v
c29 |l| ¥ ad
o
12V 6

To audic omp
1 cirewit boord , (5}

To audio amp
circult board, @



Power Supply Circuit Board

— Component Side —

C29 000w12

R38 38
“frfor USA ond Canada))
B8
{for Generoll
p3 100-2
vo-2
J >y
10D2

— ) -

Y. L



44, LEVEL DIAGRAM

Playback
o =1kHz
0d8 =0.775 V
20
NF16dB [TTTTTTF
(@8], z
+1d8 P
a5V | - ©)
o ] @) 0d8 10kSY load
{ l 0.775 v)
—710 +
—22d8 (3) / \
-20 162 mVJ Q) —26 d8 }
al (38.75mV) I :
1ONET 4 ! ®
_30 VOL margin i —
(34.7 mV) . LEas -31d8 8% load
(4\ (2 —35dB f21.8 mv}
—40 2/ {13.75 mV)
—471d8
_54d8 (6.8 mv) —43dB
-50 (1.55mV) (5.49 mV)
0
_60 J L2)
® /
—70
—71dB
10.22 mvi} @ @
MONITOR
& or 10k8Y load
Record
f =71kHz
0dB =0.775 V
20
NF 1408 pe————
rd
10 +4dB 7~
1.23v) |~ 9)
GElecHc- - - KL Wil &R G o ol aR z i 10482 load

2 (8) +3dB
T8 ;
—10d8 | 1.1 V)
(0.25 V) i

—10 .
O) _23d8 /
—20 {55.5mV) t
& | (9)
2 ® ,L/ ! i~ 89 load
=23 T . —28 48
—2848
‘ ® I wamv\_ ) | (30.8 mV)
=40 = = 3748
fs‘?g f,;gw (10.95 mV|)
-50 —
N
@ |- @ ®
0 —60 dB —58 d8 ~59 d8
0775my) (0:95mY/ (0.85 mV)

G a
. MONITOR

851 or 10k load

—= ARH
EQ

H{7AY)

{Connect anly when
measuring the level.)




SECTION b5
ELECTRICAL PARTS LIST
Ref. No. Part No. Description Ref. No. Part No. Description
MOUNTED CIRCUIT BOARDS C36 1-107-123 47 pF 50V silvered mica
X-34990-51  audio amp
X-34990-52 bias osc
X-34990-53 power supply RESISTORS
PRINTED CIRCUIT BOARDS All resistors are %W, carbon type,
1-539-678-12  audio amp unless otherwise specified.
1-539-679-11  bias osc
1-539-680-12  power supply R1 1-242:679 L8 ket
R2 1242679  18ka
R3 1-244-697 10k
Audio Arpy Clrcult R4 1-244-721 100 ke
RS 1244669 6809
SEMICONDUCTORS Ré6 1-242-709-09  33k&: low noise
Qt transistor 25B495 R7 1-242-675 e
Q2 transistor 25B495 R8 L2 2
o - Soh s R9 124469709  10k® low noise
5 o st R10 1242689  47kQ
Thl thermistor SDT-09 St 124359 2601
Ic integrated circuit CX-016B B2 AL
R13 1242693  6.8ke
SR R14 1-242:673 1k
T1 1-423-049  driver RIS 1242573 L]
T2 1-427-256  output Rt .
R17 1-242-687 3.9k
i Rt R18 1242635 10
c1 1-121-391 1 uF 50V electrolytic R e
c2 1105-671-12  0.0068uF SOV mylar R20 2400 2@
c3 1121395 474F 25V electrolytic R21 a2ass o
ca 1-121-409 47 pF 16V electrolytic R22 1242679, LELD
cs 1101902 0.001uF 50V ceramic R23 LIgE0: A
C6 1121-409 47 uF 16V electrolytic Rat SR,
c1 1121-409  47uF 16V electrolytic RA ddalol] _LIkD
8 1-121-483 33 uF 10V electrolytic R26 1242800 9
9 1-121-469 10 uF 10V electrolytic R2% $242.601 o
o e R28 1-242-651 1200
i 1121-413 1004F 6.3V electrolytic R23 1242673 kD
cle 1-121-395 4.7 uF 25V electrolytic 30 1242000 12k
c13 1-105-823-12  0.0015uF 50V mylar Sy SRgye 20
Cc14 1-121-413 100F 63V electrolytic e 2AZ6o5E — Jitg
c15 1-121-483  33uF 10V electrolytic Lk 242630y 3104
- il ol R39 1-222-128 10kQ (C)  variable VOL
C17 1-121-425 470 uF 10V electrolytic R40 1-222-260 20k (C)  variable TONE
. AT, R R41 1221-664  100kS (B) semi-fixed METER LEVEL
19 1-105-831-12  0.0068xF SOV mylar R42 1-242-721-09 100k low noise
C20 1-105-831-12  0.0068uF 50V mylar Rad 1-242-709-0933.k2 o
21 1-105-670-12  0.0056 4F 50V mylar
C25 1-105-675-12  0.015 uF 50V mylar
c31 1-107-141 270 pF 50V silvered mica AL
32 1107123 47pF 50V silvered mica i 1-507-285  miniature:  AUX
C33 1-107-123 47 pF 50V silvered mica 12 1-507-251 miniature: MIC
C34 1-107-123  47pF 50V silvered mica 13 1507195  REMOTE
C35 1-107-123 47 pF 50V silvered mica 14 1-507-251 minjature:  MONITOR




Ref. No.

51

Bias OSC Circuit

Q3

T3

C22
C23
24
C26

R31
R32

Power Supply Circuit

D3,4,5,6

L1

Part NO. Description Ref. No.
SWITCH
1-514-254 slide, rec/pb 27
C28
C29
C30
SEMICONDUCTOR
transistor 2SC633A
R35
TRANSFORMER R36
1-433-132 bias osc R38
CAPACITORS
1-105-675-12  0.015pF 50V  mylar
1-105-680-12 - 0.039 uF 50V mylar
1-121-338 47 ul 16V electrolytic EH
1-129-709 0.0039 uF 630V polyethylene RPH
M
RESISTORS MIC
1-244-625 1082 JaW  carbon T4
1-242-697 10ks2 Y4W  carbon
SpP
CNJ
S2
S3
SEMICONDUCTOR S4
diode 10D-2 POLE
ME
COIL F
1-420-801 1.65 uH, choke

-

Part No.
CAPACITORS
1-121-529 2,000 pF
1-121-529 2,000 uF
1-121-530 1,000 uF
1-106-163-12 0.1 uF
RESISTORS
1-242-609 2.29
1-242-609 2,28
1-242-721-09 3.9%
1-242-709-09  6.82
MISCELLANEOUS

8-825-506-00
8-829-336-01
8-834-111-01
8-814-190
1-441-285
1-441-365
1-502-291 speaker
1-509-324
1-514-053
1-514-583
1-514-334
1-514-544
1-524-066
1-532-129
1-533-007

When arahrmg replacemenl‘ parts you should use PA RT . NUMBER

listed on the Parts List or shown in the Exploded View.

The reference number should not be used for arderm purposes.

12V
12V
12V
S0V

LW
YW
%W
%W

switch, leaf; power
switch, leaf; muting

pole, end sensing
meter, level; REC/BATT
fuse, 0.2 A (for General)

holder, fuse (for General)

Description

electrolytic
electrolytic
electrolytic
mylar

carbon
carbon
carbon (for General)

carbon (for USA and
CANADA)

head, erase (EF135-36)
head, rec/pb (PP134-36A)
motor (D-011G)
electret condenser microphone (C-1002A)
transformer, power (for USA and CANADA)

transformer, power (for General)

connector, 4P; power

switch, slide; voltage selector (for General)



SECTION 6 =
EXPLODED VIEW

6-1. CABINET — Tow View — (General Export Model) X 3999002

cabiner o5y, upper T574-334 (54)

/Awrrch, slide; voirage
#3499.032 - sefector
lid, casserte

« 3434807

Tobat, AG 34344071

/ spacer, siidhe switch

Hp26x8

o-524-068
meter, level; REC/BATT

ol4l AK 26x72

I RK 26«6

1502291
speaker

e
P

X-34340-27
contactor ass'y, battery

aF-434-210
hanger, shoulder strag

® 3-434-196
absarber (H), vitiration

» 3483033

*3-434-216 17 sa
bushing, rubber @
e 3-434-087
3-457-020 "('? clav, speaker halding

ceihian, micraghone

8.814.190
Blectrer condenser
microphone
1417 26 x 16, tapoing §
2.434.089 o
cushion, electralytic - B
frian tid, bortam
mounted circuit board,
DOWEr SLpy
3-434-196
2.434.233 absorber H, vibration
cesstiian, lower catnnet
3-434.232

cloth, cabinet hale

H-34900- 15
catunet ass'y, fower

Hpzex8

A 34340-30-7
case ass'y, battery

3-434-188
s felt 8

Vi 3-d34-098
bid, battery case
/ fincluded in X-34340-30-7),
'

3-498-307
fabel, i

Parts marked with® are included in complete upper
cabinet ass'y (X-34990-81-1).



CABINET — Top View — (USA and CANADA Model) By
3 fabed, AB
e

+1P26x8

» 1-524-066
meter, fevel: REC/BATT

X-34990-02
cahinet ass’y, upper
\ T

3830457
label, LIL
A
#3-434-196
absorber (H], vibiration  —=—— .3.4'?9-4'01‘
® |4} RK 2.6x72

® 3-434.210 HI{
hanger, shoulder strap

®3434.216
bushing, rubber —

FAEF020
cushion, microphone —

(‘i_;‘_) Wie

| 2434082
2 swao

8-814-190 /

claw, speaker hoiding
3-434.089 i g
efectrer condensar cushion, electrolytic et 3434088 M PIE
micraphont capacitor — - tidd, bottom
X-34340.27 =
covtactor ass'y, battery
3-434-195
cushion, battery
(*\R Z.6x16, 1apping
3-434-196
absorber (H), vibration
A
3-434-233 i pa i,

rd .
cushion, lower cabinet /

X-34990-53
maunied circust hosgrd,
/ pawer supply
3434732 \ ~ Ve EF G :
cloth, cabinet hoie

%

|
3-499-302
fabel, AC

X34000.05 —
cabimer ass’y, lower

HP2ExE

X-34340.20-7
- case ass'y, bartery
3434-188
3-489.402 e folt 8
label, specifications

3-434-006

e, bartery case
" lincluded in cose ass'y,
battery X-34340.30-7)

Parts marked with @ are included in complete upper
cabinet ass’y (X34990-81-1).
i ey




6-2. CHASSIS — Top View —

X-34340-15 3.434-134
shaft ass'y, reel: supply " cap, resl shaft
3455069 \ 3-434-021
+HP2x8 spring, reel shaft \ ET—— ——washer, nylon
\ \
\ X-34610-06
2.453.132 (F1P2x10  X-34990-12 % shaft ass'y, reel: take-up
E-2 cover, head _ pinch rolfer ass'y
® o e \
. 1.514-544 ||
3-445.036 ) 3-434-220 pole, end sensing | \_\ :
lever, cassette retainer washer, nylorn 8-829—33?—0? |I \
1 8-825.506-00 head, rec/pb Al
R head, erase (PP134-36A) ey
(EF135.36) f w ,
lo 2 Ol
| 3430159 f T :
protector, | Es
fiber: | 73-434-021
head (H P26 x 10 | / washer, nylon
3430137~ 3434118 3 satiin | 2.455-068 )
spring, tension lever, EJECT collar, erase < spring, torsion
Pl ) 5 : 3434-105 _
@y sw26¢| 3434-151 Jever, record preventing
3-405-458 L] @ wa2g e Soring tension /
washer, 3¢ 2 I i | 3-434-126
& % —3434-141 . } shaft, record preventing lever
2.434-198 spring, compression ;
3-434-150 ™ clamp, wire & HI{

spring, tension -

P

3-434-117 " P26x 10
claw, lock ~ @ 3405458
\ _—washer, 3 ¢
\ E P ————3-434-112
\ Y wa26e : woliar B, head deck @ 3467026
3-434-138 T A - b spacer
spring, tension 3{”_03? . / S
sliding plate, head \\/ -7 spring, torsion
Pl / X-34990-11
.3'-?’3‘4-;” / deck ass’y, head
coflar A, head deck
S 7-871-112-01 -
® X-34990-03 steef ball 24
button ass’y, complete

\ 2 3-434-113-05

llll 3434-136 3-434-162 brake block

| spring, lock nail lug, spring

| _________—-\_
e ®3434-164 X-34990-01
® 3.499-006 spring, farsion chassis ass'y
holder, button —_ &
J’J’J’
s
® X-34990-04
button A ass'y, REVIEW

® X-34990-05

button B ass’y, srdp 4

® X-34990-04
button A ass’y, forward
+IP26x4
* ° 8X-34990-04 /&Q\T 2.499.043
ﬁ button A ass’y, fast I\H / ornamental plate, counter
forward = . g
~ /
& A 3434175 B
SW26¢ shaft, button holding =
A -
™~ ® x.34990-06
© 3.499.007 button € lass v. REC | 2.499.042
plate A, stopper, button —@ ©3.499.008 ‘ 1 P2x 5 beir, counter
R /

[ plate B, stopper; button L

| Y-20410-47

counter, tape index \

A
SW26p & -

«3-499.005
plate button holding

3-467-025
spring, tension

Parts marked with ® are included in button
ass’y, complete (X-34990-03).



6-3. CHASSIS — Bottom View —

X34E70-06
arm ast'y, rEnsion

3-434-103

belt, rubber; fast forward.:
review

3434-110

bell, tension drum

@E-J’.S
| ;

3434047
washer, pulley

X-34340-06
puligy as'y

HPIxE
X-34670-07 EOlr
P26 x5 lever ass'y, switch washer, pulley
Xiygm? f
arm ass'y, review.
3423058 W3y ot for et

X-34340-22
flywheel asi'y !
SwWaeg $
E |
W26e
]\ BE2xs 3434.145
#P2xd ,r spring, tengion
/ I 41425 X-34950-13
- washer. 2.2 o fever ass'y. playback T)/ ~
\ 5
5 3-434-027
K Hp2Exé washer, fzst forward,
Q review
434104
retainer, sleave \ o
3405458 m ;u'y.
3-434-148 washer, idier fe
X041 i 3.434.121
sleeve ast'y, fywheel ——— spring, tarsion
S ' ST
> /3 7434147
3 spring, idler fever
3-405- 458,1
He3cs i ! J!;::“JW.MW
i (+)K3x30 ' I
sWae | | [fp26x4
COLEE 2 |
: X-34950-09 j !
lever sstly, | ]
astiepnnc | 1 w264
+ — 3434-185
A spacer. fast forward, g
review
\ 1-514-053 (52)
1-514.584 f;ju switch, feal; power

switch, leaf; n-.-urmg

X-34340 21
holder ass'y, flywhes! ——

callar

M-34890-01
chassis ass’y ——__

3-499-047

3434204
heat sink C

cushion A, chassis

2434139
Soring. tension

3-434-218
cushion B, chassis =

s ] | : - ~
F434-035 ’
sping, record Mvc!‘ - 5 ) \@\sw iy
[} P2x3

\ X-34990- 10
\ 7.499-034 iever ass'y, EJECT
\ bracket, switch

3434.219
S was e cushion €. chassis

3-459-020
lever, record

/ 3499.021
434140 plate, switch
spring, ténsion



attacher to jack

6-4. CIRCUIT BOARD & MOTOR — Top View —

—hri17xd -

3434158
insulator, fiber

3-434-116
knob, VOL and TONE

T-427-142 (T2}

transformer, outpur l_

1.423-049 (T7) [

transformer, driver _ | 7-514.254 (51)

e ___swatch, slide; recih
s
ol
X-34990.51

1.222.260 R40 rnounted cirouit Board,
vorigtiit resistor, TONE ALl

1.222.128 B39
variaghle resistor, VOL 1-507-251 (44}

" jack. MONITOR

1-507-285 (/1)
o jack, AUX
3467011

arnamental plate, jack 1-507.257 (J2]
- fack, MIC

| oe—k

3425138
arnamental plate, MIC jack
W26y

(tpagxq

1-507-185 (43)
Jjack, REMQTE

3467027 ——
plare, shield e
holder, fuse
3-434-193 7
abzorber, vibration rfm General)
— Hp3cs
1-509.324 3.434-409
condectiry Sigeower, indicator, fuse
{far Gererall
\ o v
883411101 N i

L O R - 1-532-129
- fuse (for General)

Xe34340-33
RN 55y, wire

holder ass’y, mator
and transfarmer

IJﬁ.Jﬁbl‘ar General)
-285 (For USA and CANADA)

3-467.022 rransformer, power (T4}

J-434-162
Jug, terminal

Fp3xs

1 556
| eughion B, mator

_ 3-434-106
[ pulley, motar; 4.7 maw:

F-434-107

-] §C1.7x4 N | pulley, motor; 4.2 mmy

L 2434-708
pulley, motar; 4.3 mmg

- 3455059
cughion A, mator

3462136
collar, maror

F623-107

Hip2ex8—

— 32 —

. 3434-401 )
spacer, shide switch (far General]

3462137
[ plate C, shiald

—_| 3462138
1 plawe B, shield

L 3462139
* plate A, shisfd

1-433-096 (T3]
transformer, biss osc

X-34990-52
mourited circuit board,
1585 O5¢

\ 1-514-334 (541

swrich, slide; voliage
sefector (for General]



6-56. PACKING (General Export Model)

3-434-166
strap, shoulder

1-534-033-13
cord, connection,; RK-69

1-534-518
cord, power _

1-504-034-12
earpfone, ME-20

\

"
¥-20664-01 \ 5

remate-control,
AM-15

D —— 2434769
strap, hand

?v528-026: EEE X-37010-18-2
banery,.’saze C — cleaner ass'y, head

o
T 1.506.309 T~ 5467024

s

o “x“‘ plug, short; SP-100 case, accessory, black
o .
3-434-180 T~ 8:819-833
box, battery bag, polyethylene; short plug
3-467-806

8893311

box, accessory—__
tape, demonstration: CD-157

F-467-802
_— cushion, upper

3-790-376-12
manual, instruction

3-701-020 e
bag, check sheet
3-793-010
booklet, tape tafkl £
3-701-245 3.793-183 |
bag, polyethylene card, inspection.—
3-793-084
card, power voltage indicating
3-499-044
case, carrying
3-499-303-07

carton, individual____

‘ |~ 3-467-803
l — cushion, lower




PACKING ({USA and CANADA Model)
7-534-033-13
cord, connection, AK-69

8811-257
microphone, F-255

Y
Y

R \

\ \

¥-20664-07 b
N,

remote-control, AM-15
o §§

1-504-034-12

s
™,
o
~
earphone, ME-20

-

3-467-024

case, accesso{y : black

3-701-035 —
card, warranty (for USA) |
3-701-03171

envelope, |BM card (for (/SA)
3-701-034

card, quality control

(for USA) |

3-783-044 |
caution fabel, carton l\

(for USA) &

3-783-105
card, warranty |
station list (for CANADA)
3-783-106

card, guaranty (for CANADA)

3-701-020 s
bag, check sheet |
3-790-376-21

manual, instruction

{for USA)

3-790-376-41

manual, instruction

{for CANADA)

3-792-304 |

tag, price (for CANADA) ¥ -
3-793-183

card, inspection
3-793-010
bhooklet, tape talk
{for CANADA)

3-499-303-11
carton, individual ———

1-506-309
plug, shart: 5P-100
8-819-833 1-528-026 .
hag, polyethylene, / battery, size “C
short plug /
/ [/ 3434-180
/ 3-434-166 / box, battery
strap, shoulder / z/
/ | / /
I V| 3.434-169 1-534-519 ,-"f /

fooA
.': \

cord, power /

|_ strap, hand

/ 8-854-311
tape, cassette,; C-6055
(for USA)
8-893-311
[ tape, demonstration, CO-157
{for CANADA/

3-499-044
case, carrying .

X—.S’?G‘ll 0-18-2

cleaner ass’y, head :

! stand, microphone
(for CANADA) lincluded in microphone, F-255)
3-434-808

cushion, upper

\
3-499-303-11
carton, individual

3-701-245
bag, polyethylene

3-434-807
cushion, lower



SECTION 7
HARDWARES
Part No. Description Part No. Description
SCREWS 7-682-223-00 o K 2x3 (for General and
7-621-103-38 e R 1.7x4 CANADA)
7-621-155-32 ® R 2x5 7-682-255-00 e K 3x30
7-621-155-52, ® R 2x8
7-621-159-52 ® R 2.6x8 WASHERS
7-621-255-15 oRE 2 7-623-107-15 2.60
7-621-255-25 o P 2x4 7-623-108-15 3¢
7-621-255-63 e P 2x10 32¢
7-621-259-23 & P 2.6x4 3.2¢
?-621-259-43 @ P 2.6x6 7-623-205-22 2(5’ spring
7-621-259-53 o P 26x8 7-623-207-22 2.6, spring
7-621-305-52 o:B 2x8 7-623-208-22 3¢, spring
7-621-455-32 & T 2.6x5
7-621-659-42 ® RK2.6x6
7-621-659-82 @ RK 2.6 x 14 7.624-102 OIRETAI:';\'? gNas
7-621-714-28 & SC 1.7x4, set 7'624:104:0] 5
7-621-721-71 ® R 2.6x6, tapping 7'624 OEbi E3
7-621-770-67 ® RK2.6x6 7“624'108'01 e
7-628-151-15 @ R 3x5,  w/spring washer fisia.
& R 3x35, w/spring washer
7-628-151-25 & R 3x6, w/spring washer L STEELBALL
& R 3x6, w/spring washer 7-671-112-01 2¢
—— Hardware Nomenclature ——
P — PanHeadScrew.............. @ 8:’ QL — Sl SCIeW...c riier o s wmimminie (=] a]
PS - Pan Head Screw E - Retaining Ring (E Washer) ... ﬂ
with Spring Washer . ....... @ ﬂﬂ:l W — Washer
SW — Spring Washer
K - Flat Countersunk Head Screw . .. @ b LW - Lock Washer
N - Nut
B - Binding Head Screw .......... O (=
RK- OvalC nk Head $ sl
al Countersu ead Screw .. @ @:] I—"-Type of Slot
T - TrussHead Screw ............ @ G:] @ P 3x10 T -
‘ l—-bengthin mmi{L) ﬁ ' ﬁ
R - Roynd Head Screw ........... @ (]: |—Diameter mmm U U
F - Flat Fillister Head Screw ...... @ 8:\ Type of Head ~D- D
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