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I. SPECIFICATIONS

WEIGHT
DIMENSIONS

POWER SUPPLY

RECORDING
SYSTEM

PLAYBACK
SYSTEM

POWER
CONSUMPTION
TAPE SPEED

TAPE SPEED
DEVIATION
WOW AND
FLUTTER

FREQUENCY
RESPONSE

SIGNAL TO
NOISE RATIO
DISTORTION
(Total Harmonics)
CROSS-TALK

ERASE RATIO

INSULATION
RESISTANCE

INSULATION
DURABILITY

LINE OUTPUT

POWER OUTPUT

DIN OUTPUT

LINE INPUT

MIC. INPUT

DIN INPUT

FAST FORWARD
AND REWIND

TIME

MONITOR
SYSTEM

29.5 Ibs. (13.4 kg)

14.4" (H) x 14.2" (W) x 9.6” (D)
(H360 x W355 x D240 mm)

100 to 240 V AC, 50/60 Hz

In-line 4-track stereo, monaural recording

In-line 4-track stereo, monaural play
back

50 VA
1-7/8, 3-3/4, 7-1/2 ips.
(15 ips with 15" adaptor kit)

Within +3% at all speeds.

Less than 0.18% R.M.S. at 7-1/2""
Less than 0.25% R.M.S. at 3-3/4"
Less than 0.35% R.M.S. at 1-7/8"

40 to 15,000 Hz +4 dB at 7-1/2"
40 to 10,000 Hz + 4 dB at 3-3/4"
40to 4,000 Hz +4 dB at 1-7/8"

More than 48 dB

Within 3% at 1,000 Hz 0 VU recording
Less than —55 dB (monaural)

Less than —43 dB (Stereo)

Less than —65 dB

More than 50 M ohms.

1,000 V AC for more than one minute
duration

+4 dB #2 dB (1.228 V), at 0 VU indi-
cation, 250 Hz 0 VU recorded tape.
Required load impedance more than

50 K ohms.

More than 2 W

Impedance ; 8 ohms

2.5 V at maximum volume

Required load impedance more than

50 K ohms.

Above 30 mV

Impedance ; 140 K ohms

Above 3.5 mV

Impedance ; 30 K ohms

Above 10 mV

Impedance ; 43 K ohms

150 seconds for 1,200 ft. tape at 50 Hz

120 seconds for 1,200 ft. tape at 60 Hz

Program can be monitored during
recording by using stereo headphones.

MOTOR

HEADS
REC/PLAY
HEAD

ERASE HEAD

RECORD LEVEL

INDICATOR

TRANSISTORS

DIODES

REELS

Two-speed induction motor
Revolutions
2,900 to 1,450 r.p.m. at 50 Hz
3,480 to 1,740 r.p.m. at 60 Hz

In-line 4-track stereo/monaural
Gap..... 4/1000 mm

Impedance . . ... 3,600 ohms at 1,000 Hz
In-line 4-track stereo

Vertical indicating model “A” VU meter
2SC693U (F) x 4

2SC870 (E or D) x 2

2SC711 (Eor D) x 2

2SC1013 (C, D) x 4

2S8C971 (2,3)x 2

10DC-1 (Red) x 2

10DC-1 (BIk) x 2

IN34A x 2

7",5" reels can be used.




1. MEASURING METHODS

TAPE SPEED DEVIATION

1. Pre-recorded tape measuring method
Playback on the tape recorder being tested, a tape
pre-recorded at 1,000 Hz +0.1%.
Connect the appropriate output to a frequency count
meter in order to measure any deviation from the
pre-recorded tape.
2. Timing tape measuring method

(designed for tape speed measurement)
This method utilizes a timing tape marked at intervals of
7.1/2". Playing time over 60 marked sections is
measured in order to calculate tape speed deviation. In
using this method, however, it should be kept in mind
that timing tape stretch or contract error is inevitable,
so that it is necessary to measure the total length of the
tape in advance.

WOW AND FLUTTER

Playback a 3,000 Hz pre-recorded tape, of which the
wow and flutter level is guaranteed to be smaller than
0.07%, and measure with a wow meter. It is also possible
for a 3,000 Hz sine wave to be recorded and played back
for measurement with a wow meter. In this case,
however, the wow meter will indicate a value as much as
twice that given in the specifications.

SIGNAL TO NOISE RATIO
W ¢ VTV
Line output

Set the Equalizer Switch to the “7-1/2 ips” position and
playback a tape containing a 250 Hz sine wave recorded
at “0” VU level on any standard recorder. Connect a
V.T.V.M. to the line output jack of the recorder and
measure its output. Next, remove the tape and measure
the noise level under the same conditions. Convert each
of the measured values into decibels.

TOTAL HARMONIC DISTORTION FACTOR

1 KHz
Audio Distortion
Oscillator 1720W/L meter

Connect the measuring instruments as shown above, and
record a 1,000 Hz sine wave at “0” VU. Playback the
resultant signal and measure the overall distortion factor.
Measure the noise level of the tape recorder with the
tape removed ; connect the audio oscillator directly to
the distortion meter for measurement of the distortion
factor of the oscillator.

The resultant distortion factor can be obtained from the
results of the above measurement by using the following
formula.

do = d‘—dl -—dz
where, do = Required
d = Overall distortion factor
d; = Noise level
d, = Distortion factor of the oscillator

(Note : New tape of particularly good quality should be
used for measurment of the distortion factor).

POWER OUTPUT

Playback a tape containing a sine wave of 250 Hz
recorded at “0”” VU on any standard recorder.

Connect a V.T.V.M. to the line output ack of the
recorder and measure the voltage at the ouput of the
recorder being tested.




CROSS TALK (Cross talk between the tracks)

(TAPE)
{ [ @

)

( ’
G % W ; @ o
Tape direction —G 5~ 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 tracks 3 and 1 (reversed
condition of tape) through the 1,000 Hz B.P.F. (Band
Pass Filter, Sensitivity ... 1:1) and obtain the ratio
between the two by using the following formula.

Eo (db)

C=2010g—E—:2.TE'1—

C = Desired cross talk ratio (db)

Eo = 1,000 Hz signal output level [
E, = 1,000 Hz cross talk output level V2277772
E, = Non-input signal record level KRR

FREQUENCY RESPONSE

Audio 1720W/L
Frequency A.T.T. /—Line Line V.T.V.M.
Oscillator Input Output

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

RECORD :

1) Introduce a sine wave of 1,000 Hz to the Line Input
of the recorder being tested through an attenuator
from an audio frequency generator.

2) Set the Record/Playback Lever to “Rec” position
and adjust the line input volume so that the VU
meter needle indicates “0” VU.

3) Under the conditions described in (2), lower the
input level 16 dB with the attenuator.

4) Record the spot frequency from the audio fre-
quency generator in the range of 40 to 15,000 Hz.

PLAYBACK :

5) Set the Record/Playback Lever to ‘“Play” position.

6) Connect a V.T.V.M. to the Line Output.

7) Playback the previously recorded tape.

8) Adjust the output level to “0” dBm at 1,000 Hz
(indicated on range selector of V.T.V.M.).

9) Playback the recorded spot frequencies under the
conditions in (8) ; make a memo of Output Level
and plot the value on a graph.




I1l. CONTROL LOCATIONS

Tape Speed Switch

Supply Reel Shaft

Reel Retainer

Take-Up Reel Shaft

Capstan

Reel Retainer

Capstan Shaft

Pinch Wheel

Automatic Shut-off Lever

Cycle Conversion Switch (A)

Record/Playback Lever

Capstan Storage Post

Head Cover
Tape Guide

Fast Forward/Rewind Lever

Volume Control (right)

Pause Lever

Tone Control (right)

Record Safety Button

Reset Button

Automatic Shut-off Switch

Index Counter

VU Meter (left)

Track Selector
Microphone Jack (left)

VU Meter (right)

Microphone Jack (right)

Stereo Head Phone Jack

Tone Control (left)

Volume Control (left)

Mute/Normal Conversion Switch

Fuse Post
Cycle Conversion Switch (B)

Power Switch

Fig. 1

Line Output Jax (right)
)N Jack

Voltage Selector

AC Cord
External Speaker Jack (right)

Line Output Jzk (left)
Line Input Jak (left)
Line Input Jac (right)
External Speaker Jak (left)

Fig. 2




IV. DISMANTLING OF TAPE TRANSPORT UNIT &
AMPLIFIERS

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

. JMECH. PANEL

1 r . m . 4 J ™
@ O 1
@

CAP, PINCH WHEEL
&l 3, PINCH WHEE

MECHANISM LEVER ADJUSTMENT

m . MECH. BLOCK

SCREWS
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V. TRANSPORT MECHANISM

Fig. 1
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Fig. 2

1. CAPSTAN DRIVE

Figure 1.
(A) Motor
(B) Drive Belt (flat belt)
(C) Capstan
(D) Flywheel
High-speed rotation of Motor (A) is transmitted by Drive
Belt (B) to Capstan (C); which is connected to a
flywheel that provides necessary inertia. This flywheel
maintains the rated rotation and absorbs minor rotation
variations of the motor.
Capstan Rotation :
606 R.P.M. at 7-1/2" (19 cm) per sec.
303 R.P.M. at 3-3/4" (9.5 cm) per sec.
151.5 RP.M. at 1-7/8" (4.75 cm) per sec.
Motor Rotation :
3,000 to 1,500 R.P.M. at SO Hz
3,600 to 1,800 R.P.M. at 60 Hz

2. PINCH WHEEL DRIVE

The pressure of the pinch wheel as it pushes against
capstan, transports tape between rotating capstan and
pinch wheel at the rated speed. The proper pinch wheel
pressure is between 1,000 to 1,150 grams at the tape
speed of 7-1/2"' (19 cm) per second.

3. RECORD AND PLAYBACK MECHANISM

Turning the RECORD/PLAYBACK LEVER (A) to
“PLAY” position causes the pinch wheel to press against
the capstan and move the tape at the rated speed. At the
same time, Idler (B) moves between Motor Bushing (C)
and the Take-Up Reel Spindle (D) to transmit the mo zor
rotation to (D) so that the tape is moved and wound on
the take-up reel. The Take-up Reel Spindle Base,
composed of two plastic wheels (discs) (1 and 2) wih a
felt clutch between, is rotated from below by the id er.
Tape-winding friction is adjusted by the slipping of the
felt and maintains rated winding of the tape. The Sugply
Reel Spindle (H) has a Brake Roller (E) contaciing
plastic wheel (disc) (4) from below which provides
appropriate back tension by the slipping of the felt clut ch
to the rotation of the Pulley (3) above. To prevent
accidental erasure, the Record Safety  Button (F)
must be depressed before the RECORD/PLAYBACK
LEVER can be moved to the “REC” position. Saje ty
device (G) is depressed to operate the recording meidna-
nism.

(See figure 2)




4. FAST-FORWARD MECHANISM

Turning the FAST FWD-REWIND LEVER (A) to
“FAST FWD” position, causes can (B) under the knob
to push up Lever (C). Idler (D) moves into the space
between Plastic Roller (F) above the Take-Up Reel
Spindle and the upper part of the rotating motor drive
bushing to transmit the motor rotation to the take-up
reel spindle. At the same time, Brake Rollers (H) and (I)
come off the reel spindle to free Supply Reel Spindles
(G) and (F), thereby allowing fast winding of the tape
onto the take-up reel.

(See figure 3)

5. REWIND MECHANISM

Turning the FAST FEWD-REWIND knob (A) to
“REWIND” position, causes cam (B) under the knob to
push up Lever (C). Idler (D) moves into the space
between the upper part of the rotating Motor drive
bushing (E) and the Intermediate Pulley (F) to transmit
the high-speed rotation of the motor through the
intermediate pulley to Supply Reel Spindle (G). At the
same time, Brake Rollers (H) and (I) come off the reel
spindle to free take-up reel spindles (J) and (G), thereby
rewinding the tape onto the supply reel at a fist speed.
(See figure 4)

6. STOP CONTROL

Turning the stop lever to “STOP” position, causes Brake
Rollers (A) and (B) to depress the reel spindles and stop
rotation.

As the brake rubbers depress the plastic rollers telow the
reel spindles, no friction is applied to the tape.

(See figure 5)

. Take-up | Rewind | Take-up | Supply
Modes of Operation &1:23 Idler Idler side side
Wheel Wheel Brake Brake
(a) STOP X X X ¢} o)
(b) FAST-FORWARD X o X X X
(c) REWIND X X o X X
RECORDING
@ pLAYBACK °© °© X X | ©
L |

NOTES : X-marks indicates “open’’ and
O -marks ‘“‘engaged”




RECORD/PLAYBACK CHANGING
MECHANISM

When the RECORD/PLAYBACK LEVER (N) is turned
to play position, RECORD/PLAYBACK CHANGING
SWITCH (SW1) does not operate and remains fixed in
play mode.

By turning the RECORD/PLAYBACK LEVER (N) to
the recording position, CAM (a) pushes ARM (b), as
illustrated by the dotted line. ARM (b) then pulls ARMS
(@) and (e), which are joined to the RECORD/
PLAYBACK CHANGING SWITCH (SW1), to the recor-
ding position.

If ARMS (b), (d) and (e) do not work properly, (SW1)
does not operate properly, abnormal oscillation may
occur, and recording cannot take place. The ARMS must
be adjusted properly by loosening SCREWS (f) and (g).

10



Vi. MECHANISM ADJUSTMENT

1. PINCH WHEEL ADJUSTMENT

It is important that the pinch wheel shaft be kept in
perfect alignment with the capstan shaft. Proper pinch
wheel pressure is between 1,000 and 1,150 grams when
the unit is operated at the tape speed of 7/2 ips. Any
deviation will result in wow and flutter. Check pinch
wheel pressure with a spring scale, and if necessary,
adjust the pinch wheel load spring.

2. TAKE-UP IDLER WHEEL ADJUSTMENT

The take-up idler wheel must be kept in perfect
alignment with the take-up reel shaft. In fast forward
operation, the idler wheel contacts the upper knurled
wheel of the take-up reel shaft assembly, and conversely
contacts the lower knurled wheel during record or play
operation. Adjust idler wheel load spring so that the
idler wheel pressure is kept between 50 and 80 grams.
The idler wheel wears rapidly if the pressure is excessive.
Slippage occurs if the pressure is less than specified.

(a) Rewind reel shaft assy. (b) Take-up reel shaft assy.
!

reel shaft

reel table

reel table
base plate

reel stopper

drive shaft

rewind rubber
(it ring

rewind pulley

conical spring metal washer

felt clutch e Tretainer _;
N i SO mnmmgm
washer AN drive wheel
star-shaped ;

~o0— apring
wusbu—-—%‘meul washer
retainer —e_g== nylon washer ==

|

e
oilite metal 1} oilite metal th
mtg. plate
star-shaped coil spring

spring for i Paper washer
brake =t=— retainer

pulley
)

washer

retainer
nylon spring
washer
set sleeve
o

3. REWIND IDLER WHEEL ADJUSTMENT

The rewind idler wheel must be kept in perfect
alignment with the rewind reel shaft. The amount of
pressure on the knurled motor bushing should be about
50 grams during rewind operation. Adjust both the idler
load spring and rewind roller.

Fig. 1

4. INTERMEDIATE WHEEL ADJUSTMENT

The intermediate wheel is located between the rewind
idler wheel and the rubber ring which is used on the
upper part of the supply reel shaft assembly. In rewind
mode, it contacts these parts while simultaneously
transmitting motor torque. An adequate pressure is 50
grams. Adjust the load spring of the intermediate wheel
if the pressure is not sufficient.

5. TAKE-UP REEL SHAFT ASSEMBLY
ADJUSTMENT

A felt clutch is attached to the bottom side of the reel
table base plate so that recording tape will not stretch
due to excessive tension during fast forward operation.
To check the amount of friction on this part, install a
5.inch reel with a 60 mm diameter tape and gently pull
the end of the tape upward with a spring scale. Adjust
the conical spring so that the amount of tension on this
part is between 350 to 450 grams. Another felt clutch is
attached to the take-up drive wheel to provide proper
slippage during record or play mode. The proce dure for
checking friction of this part is same as the foregoing,
and between 150 and 200 grams of friction provides the
best results. Adjust the star-shaped spring just under the
take-up drive wheel. During rewind operation, the
amount of friction of this part will decrease to 10to 15
grams. Check to see whether this is satisfactory . If not,
readjust the star-shaped brake spring and the pressure of
the spring retainer washer accordingly.

6. SUPPLY REEL SHAFT ASSEMBLY
ADJUSTMENT

A felt clutch is used between the lower side of the reel
table base plate and the rewind rubber ring io protect
the recording tape from excessive tension durrag recor-
ding. To check the amount of friction on this part,
install a S-inch reel with a 60 mm diameter tape, and
gently pull the end of tape upward with a spimg scale.
Adjust the conical spring so the tension is between 350 a
450 grams. Another felt clutch is attached to tie rewind
drive wheel to provide proper slipping operatbx1 during
record or play mode. The procedure for checking
friction on this part is the same as the foreg ding, and
between 110 and 130 grams of friction gives be results.
In fast forward operation, the amount of fritzion will
decrease to 10 to 15 grams.

Check to see whether this is correct. If not, re:djust coil
spring and spring retainer washer. (See figure 1 (a) at
left)

11



7. HEAD ADJUSTMENT
(A) Adjustment of Head Height (See Fig. 2 and 3)

a.

Erase Head

Adjust the Erase Head Height by turning head
height screws (a) (a’) so that the upper edge of
the tape as it passes the erase head is 0.125 to
0.15 mm below the top edge of the CH-1 erase
head core.

Playback Head

Adjust the Playback Head Height by turning
head height screws (b) (b") in the same manner
so that the upper edge of the tape as it passes
the playback head is exactly parallel with the
top edge of the playback head core.

(B) Adjustment of Vertical Azimuth of the Head
Adjust the vertical azimuth of each head (erase and
playback) by turning head height screws (a) (a") and
(b) (b") until the tape comes in complete contact
with each head.

Adjustment of Head Alignment

Playback Head

Playback an Ampex Alignment tape (8,000 Hz) at
3-3/4 ips and turn alignment control screw (c) until
the output level of both channels reaches maximum.

©

Fig. 2
0.125 ~ 0.15Smm
0+ 005mm
-
—
J [ !
O V== TT==1 B
|I Tape
— \——n B = .
EH. RH./P.H.
Fig. 3

12



Vil. AMPLIFIER ADJUSTMENT

1. RECORDING BIAS FREQUENCY
ADJUSTMENT (Fig. 1)

a. Install a resistor of 10 or 50 Ohms in series with the

Bias Head and connect the Vertical Input Terminal 5—(—\\ VIVM.
of the Oscilloscope to points (a) and (b).
b. Feed in a sine wave signal from and Audio Fre- © ©°
quency Oscillator to the Horizontal Input of the (I S—
Oscilloscope and tune the Dial of the Audio i @
Frequency Oscillator until the Oscilloscope displays v(B) i REC/PB. HEAD.
a circular or linear pattern. ;
c. A reading of 63 KHz *+ SKHz, indicates that the L2 301
Recording Bias Frequency is correct.
d. If incorrect, it can be adjusted by inserting another 1—'?\
condenser (C216) value 5500PF. ;% ~
3§ ERASE HEAD
REC/P.B HEAD OSCILLATOR CIRCUT ~ ’L
o
O O] VTVM.

@ ' Fig. 2
—F

OSCILLOSCOPE ~ AUDIO FREQUENCY
OSCILLATOR

Fig. 1

2. RECORDING BIAS VOLTAGE (Fig. 2)

a. Connect the V.T.V.M. to points (A) and (B), then
read the value on the V.T.V.M.

b. A reading of AC35V % 2V, indicates that the
Recording Bias Voltage is correct.

w

ERASING BIAS VOLTAGE (Fig. 2)

Connect the V.T.V.M. to points (A) and (B), then
read the value on the V.T.V.M.
b. A reading of AC 22 to 30V, indicates that the
Erasing Bias Voltage is correct.

®
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VIil.

MAINTENANCE PROCEDURES

FLYWHEEL @ 1 drop MOTOR

1. LUBRICATION INSTRUCTIONS

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

Motor

Flywheel Assembly

Rewind Idler Wheel and Wind Take-Up Idler 1 drop
Intermediate Idler 1 drop
Pinch Wheel 1 drop

Also apply a liberal film of light machine grease to
each roller surface of all levers and cams.

CAUTION : DO NOT OVER-LUBRICATE. WIPE OFF

EXCESS OIL WITH A COTTON SWAB SOAKED
IN ALCOHOL. OTHERWISE EXCESS LUBRI-
CANT MAY BE SCATTERED DURING OPE-
RATION AND THE RUBBER COMPONENTS
WILL DETERIORATE.

2. CLEANING TAPE HEADS AND OTHER
PARTS

Wipe surface of tape heads, guide roller bearing, capstan
bushing and pinch wheel periodically with a soft {oth
soaked in alcohol.

14



IX. COMPOSITE VIEWS OF COMPONENTS

PRE-AMPLIFIER P.C. BOARD (LS-5014)

15
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X. TROUBLE SHOOTING CHART

SECTION “A"” TROUBLES WITH AMPLIFIER

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

No sound from Line-out jack
and speaker

B(+), voltage supply

Sound, but volume

B(+), voltage low
insufficient ®) &

No B(+), voltage supply

Silicon diode (D201,2) or (R217) (C1)
and (C212) defective

—Check Speaker Switch (SW8)

—Check loose connection

Replace

Adjust

l— Check all transistors

|_Open Circuit in Playback head coil or,
lead wire has come loose

Replace

—R115, R208 defective

|_Check, Record/Playback Changing
Switch (SW101)

Silicon diode (D201,2) or (C1)

Replace

Adjust

Replace

B(+), voltage normal————[Dirty head surface
Check all transistors and IC

__Hum noise is decreased if
playback head is grounded

Loud hum noise

No chinge even when
[ playback head is grounded

Playback head shielding or insulation
defective

Clean

Replace

— Ground wire has come loose

| _(C1, 2200uF) (C212, 1000uF)
(C103, 47uF) defective

L—Inductive pick up

Irregular scratching

Ground the recorder

L-Change the set position of the recorder

or crackling noise

l—Head defective

Playback card and socket loose connection

|_Transistors (TR101, 2, 201, 2) 2SC1013
defective

Adjust

Replace

Adjust

Replace

— Replace

Clean

Dirty head surface

Squeaking noise

Hissing noise

Not caused by tape e———————ee

Lack of treble ™ head gnd tape

When tape is running

. T Head is magnetized
hissing noise increases I
Tape itself noisy

Poor contact between

l—~Head angle incorrect

L—Tape itself noisy

Replace

Transistors (TR101,2,201, 2) 2SC1013
defective

Demagnetize head

Replace

Replace

Clean

___[dirty head surface
Back tension weak

Re-adjust head angle

—Head worn out

L-Tape itself defective

Replace

Replace

Adjust tension of
supply spindle

17



Sound distorted Dirty head surface
Defective transistors

Head worn out

2. Recording problems.

Clean the head
Replace

Replace

(Unit plays back pre-recorded tape satisfactorily, but recording

unsatisfactory.)

—No VU Meter Indication

Does not record

L— VU meter indication is normal

VU-meter functions normally ;
—recording monitor through
external earphone also normal.

-

Sound distorted

VU-meter functions normally
L_but recording monitor
through headphones abnormal

Faulty erasing Does not erase at all

— VU meter itself or lead wire defective — Replace

—Head defective Replace

— Defective Input jack Replace

Check record lever which

|__REC/PLAY slide switch does
actuates slide switch

not function properly

Resistor (R2138) defective Replace
Rec./P.B. Slide Switch does not
— function properly Adjust
Loose connection on the OSC. i
circuit Adjust
—Erase Head defective Replace

|__Components of oscillator circuit or
oscillator coil defective

Check recording bias voltage and
components of oscillator circuit

— Faulty recording bias circuit

—Rec./P.B. Head defective Replace

Check (L201) and (R214) or

— Faulty recording equalization circuit _(C209) (C210) peaking coil

Clean

—Dirty head surface

Turn the volume down a little

—Over recording input level

—VU-meter lost sensitivity Replace
__Defective input equipment

(microphone, etc.)
r—Erase head defective Replace

Disconnected wire of erase head.

Incomplete erasure

Erasing noise

: ¢ Defective recording tape
(popping noise)

Head magnetized

Bias voltage is not correct

—Excessive amount of dust adhering Adjust or Clean

to surface of erase head
Erasing bias voltage low Transistors (TR205, 6)
Oscillator coil defective

Erase head coil defective
Replace

Demagnetize head

Re-adjust

18



Recording sensitivity low VU meter functions normally -

VU meter does not
indicate properly

—Dirty head surface

— Bias voltage out of adjustment
L Tape itself defective
— Loose connection of the Input jack

b—VU meter sensitivity low

Sound fades or drops out Dirty head surface
Tape itself defective
Back tension too weak

Recording bias voltage
out of adjustment

Position of Volume

Controls differ greally Volume Control
at equal VU meter curves differ
Indication

|__REC/PLAY slide switch
does not function properly

Clean
Replace recording tape

Adjust the tension of supply spindle

Re-adjust

Replace Variable Resistor

Clean:
Re-adjust
Replace
Adjust

Replace

Adjust

19



SECTION “B"” TROUBLES WITH TAPE TRANSPORT

MECHANISM

Capstan does not rotate ——————— Motor does not rotate

— Motor trouble ————————— Broken field coil

| Defective motor starting
capacitor (C-2)

| Rotor shaft dragging
due to lack of oil

between rotor and stator

Trouble with power .
" transmission mechanism ] Broken capstan drive belt
| Capstan drive belt off of
driving position

| _Motor bushing slipping
on motor shaft

| Oil on motor
bushing and/or flywheel

Capstan rotates in Stop position,
but tape does not advance when Trouble with motor —————~ Decreased motor torque

switched to play position
— Difective (C-2)

|_Motor bushing slipping
on motor shaft

Trouble with power __Capstan drive belt

transmission mechanism stretched

|__Oil on motor
bushing and/or flywheel

| Capstan bushing slipping
on flywheel shaft
/Supply reel table assembly

L Oil adhering to capstan
and/or pinch wheel

| Insufficient pinch
wheel pressure

Capstan advances tape, but take-up ___ Reel shaft dragging Check take-up reel
reel does not take up tape F due to lack of oil shaft assembly

| Take-up idler wheel does Check idler wheel
not rotate properly Replace if necessary

QOil on idler wheel

— and /or roller on take-up Wipe off oil
reel shaft assembly

| Take-up idler wheel Check idler tension spring
poor contact Replace spring if necessary

Check take-up idler wheel lever

L Some foreign matter exists

| Excessive tension in Take-up __

(P12, J12) poor connection — Repair

Check field coil with tester, and
replace motor if coil is broken.

Replace

Overhaul motor. Clean and
re-lubricate oilite metal

Check and eliminate foreign
matter for free rotation of rotor

Replace belt

Place belt in position

Tighten mounting screw

Wipe off oil with cotton
swab soaked in alcohol

Check motor torque
and replace motor

Replace

Tighten mounting screw

Replace belt

——— Wipe off oil

Tighten capstan mounting screw

Re-adjust tension

Wipe off oil

Check and re-adjust
pinch wheel pressure
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Take-up functions normally, but tape
speed lower than regular speed

Wow-flutter
Irregular tape movement

— Trouble with motor

Trouble with power

Trouble with motor

Trouble with power

transmission mechanism

transmission mechanism

Rotor shaft dragging Overhaul motor
due to lack of oil Clean and re-lubricate oilite metal

Defective motor starting

capacitor (C-2) Replace

Check line voltage and cycle

L _Fluctuation in power supply ~—Use voltage regulator if line

voltage is lower than standard

Capstan drive belt
~ stretched and slipping —
on motor bushing

Replace belt

|__Capstan drive belt not in

o ips ——Place belt in position
correct driving position

|__Oil adhering to motor Wi i
bushing and/or flywheel ipe off oil

—Decreased motor torque ———Check motgr torque

|__Defective motor starting
capacitor (C-2)

Replace

Check reel shaft assemblies.
——Replace reel shaft assembly
if tension not adjustable

__Take-up, supply reel shaft
dragging or excessive tension

Capstan drive belt stretched
and slipping ——Check belt

__Unba}anced flywheel Check balance. Replace flywheel
rotation

| _Rubber on pinch wheel Check rubber on pinchwheel
deteriorated and replace pinch wheel

Check and replace defec tive part.
Clean and re-oil if it agiin
provides smooth rotation

| _Pinch wheel or tape guide
does not rotate smoothly

l—Dust on heads Clean heads

Insufficient pinch

wheel pressure Re-adjust pinch wheel pressure

| _Capstan bushing slipping

on flywheel shaft Tighten capstan mounting screw

Worn-out idler Replace worn-out idler. Lubricate

L
wheel or no oil oilite metal in center of idler
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Take-up reel shaft does not Trouble with power
——rotate even without placing —transmission
recording tape on unit mechanism T

__Oil on take-up idler

Unit does not operate
wheel or motor bushing

Wipe off oil
in Fast Forward mode

__1.00se motor bushing Tighter} motor bushing
mounting screw
_Take-up reel shaft assembly Check, clean and re-oil
does not function properly reel shaft assembly

L-Check take-up idler wheel lever

Take-up reel shaft does not
lL-rotate when recording ——Trouble with motor Decreased motor torque

tape is placed on unit

Check motor torque
Replace motor if required

Defective motor starting

capacitor (C-2) —— Check and replace

Trouble with power Excessive slippage of clutch Check take-up reel

|—transmission material (felt) in take-up reel—shaft assembl
mechanism shaft assembly Y
Tape guide roller does not Check guide roller
rotate smoothly Re-o0il or replace

Take-up reel warped and

touching deck top panel Check and replace reel

L-Defective reel smm————

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

__Trouble with power Oil on rewind idler or

Unit does not -
transmission mechanism | motor bushing

rewind tape w Wipe off oil
Intermediate idler (black bakelite

[ wheel) not working correctly — Check internal idler

Tighten motor
bushing
mounting screw

—Loose motor bushing

Rewind idler does not rotate Check rewind idler
or not in position Clean and re-oil

Check supply reel
shaft assembly
Clean and re-oil

| _Supply reel shaft assembly
does not rotate smoothly

Supply (rewind) reel shaft Check motor torque
lL_does not rotate when «———=Trouble with motor —Decreased motor torque Replace motor
tape is placed on reel table if not repairable

Defective motor starting R
capacitor (C-2) —— Replace

Excessive slippage of
—clutch material (felt)
in supply reel shaft assembly

| _Trouble with power
transmission mechanism

Check supply reel shaft
assembly

Check guide roller

.- Tape guide roller does not mtate—Re-oil or replace

LDefec:tive reel Suppl.y (rewind) reel warped and—Check and replac: xeel
touching deck panel
Loose tape winding in Rewind Decreased back tension of take-up Disassemble reel shaft assemblies
of Fast-Forward mode and supply reel shaft assemblies and strengthen back tension
. . . Re-adjust slippage of felt clutch material
Tape spills when stopped from Excessive slippage of felt clutch material in Replai:e defel:::l:ivge reel shaft assembly if
Rewind or Fast-Forward mode take-up and rewind reel shaft assemblies this re-adjustment is difficult

Reels of different sizes are used. For example, 5

reel on take-up side and 7" reel on supply side —Always use reels of same size on both sidis
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Brake does not function properly Worn-out brake shoes Check and replace brake shoes

Wipe off oil with cotton swab
soaked in alcohol

Qil on surface of brake shoes

Loose brake shoes Tighten brake shoes mounting screw

Brake lever does not function properly Check and re-adjust brake lever

Periodical clacking noise when
rewinding of fast forwarding tape

Check idler wheel

Worn-out and rugged idler wheel

— Loose motor mounting screw Tighten mounting screw

Loud motor vibration

— Defective motor starting capacitor (C-2) Replace

l— Loose oil cover mounting screw Tighten mounting screw

Squeaking noise when playing tape -1 Deposit of dust on heads Clean heads

Recording tape is being charged
with static electricity

Replace recording tape

Excessive heat on head surface

[~ after continued operation Check heads

}— Old and worn-out recording tape Inspect recording tape

L Inferior recording tape Use recording tape of good quality

Automatic stopping device_ Automatic stop lever moves

Check spring

does not function [ normally — Broken plate-shaped spring
— Defective instant stop lever —[Check instant stop mechanism
Check mounting screw
L Bent REC-PLAY switch Check lever
re-setting lever
Automatic stop lever does not move __Broken lever spring or lever Check 1 .
or is sticky. T spring not in position eck lever spring
Automatic stop lever sticks .
b P -
to rear deck panel Check rear side of detk sub-plate
|_No lubricant on lever Shaﬂ’——Clean and re-lubricate lever shaft

or dust on shaft

Cycle change switch does_____No lubricant on cycle
not move conversion lever

Relubricate lever

— Bent cycle conversion lever Check cycle conversion lever

|__Capstan drive belt not

Check capstan drive belt
on driving track of flywheel P

|— Loose motor bushing Tighten screw

—Loose motor mount screw Tighten mounting screw

Wipe off oil with cotton

L_0i i —
Qil on motor bushing or on flywheel swab soaked in alcohol
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lll. CONTROL LOCATIONS
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IV. DISMANTLING OF TAPE TRANSPORT UNIT &
AMPLIFIERS

In case of trouble, elc. necessitating disassembly, please
dsassemble  n the order shown o photographs
Reasamble imoreverse order.







V. TRANSPORT MECHANISM

Fig. |

1. CAPSTAN DRIVE

Figure 1.
(AY Motor
(B Dirive Beli (lai belt)
(Ch l:'u'p&hu
(1} Flywheel
High-speed rotation of Motor { A) & transmitfed by Dirive
Belt (By to Capstan {C) . which & connected o a
Mywheed that provides necessary inerdia. This Nywheel
maintaing the rated rotation and absorbs manor rotation
wariatiom: ol the moiar.
Capstan Rotation
a6 B PM. at 7102 (19 em) per we.
A3 BIM. o 33047 (9.5 em) PEr SR
[51.5 R.P.M. at 1-7/E" {4.T5 com) per sec,
Motor Rotation ;
3,000 e 1,500 RFPM. at 50 Hz
3600 00 | B0 B PA, at &0 He

2. INCH WHEEL DRIVE

The presure of the pinch wheel as it pushes against
capsian, transports fape beiween rodating capstan and
pinch wheel at the rated speed. The proper pmeh wheel
pressure s between 1000 16 1,150 grams at the Lape
speed of 712" {19 cm) per second

1. RECORD AND PLAYBACK MECHANISM

Turning the RECORD/PLAYBACK LEVEE {(A) 1o
“PLAY"™ position causes the pinch wheed o press against
the capstan ad move the tape at the rated speed. At the
samie time, (dler | B) moves hatwean blorfor fjushr'n;g [N
and the Vaeke-Lip Bee! Spinadle (D to transmit ke metor
rertation fe (D) 2o that the tape is moved and wound on
the takewp reel, The Takewp Regl Spindle Base,
composed of two plastic wheels (dises) (1 and 2) with a
fedt clutch between, is rotated from below by the idler,
Tape-winding Trection is adusted by the slippang of 1he
felt and maintains rated winding of the tape. T Supply
Rewl !r'pl'ulﬂr [(H} has a frake Holler (E) contaciing
plastne wieeel (dise) (4) from below which provides
uppropriate heck tension by the slipping of the felt clutch
ta the rotation of the Pulley (3) abowve. To prevent
accidental erasure, the Record  Saerty  Hutten (F)
oaisl be depressed before the RECORDPLAYBACK
LEVERE can be moved fo the “"REC™ pmit:i{m. 3‘u_f|,-r_:.-
demice (G) is depressed to opersie the recording mecha-
nism.

[See ﬁgur: 2}
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4. FAST-FORWARD MECHANISM

Tuming #ee FAST FWO-REWIND LEVER (A} 1o
“FAST FWD" position, caises cam (B) under the knob
io push up Lever (C). Fdler (DN moves into the space
between Plastic Roller (F) abowve the Take-Up Reel
Spincle and the upper part of the rotating motor drive
buching to fransmit the motor rotateon to the take-up
ree] e.-pjndln- Al the darme time, Brake Bodlers (H)Y and (1)
come off the reel spindle to free Supply Beel Spindles
{G) and (F}, thereby allowing Fast winding of the tape
oiito the take-up reel.

{See figure 3)

5. REWIND MECHANISM

Turming cthe FAST FWRREWIND kueb (A) 1o
“REWIND™ position, cavses cam (B) under the knob so
prsh wp Lever (O Jdler (D) moves into the space
beiween the upper part of the rotating Moler iy
Baashing (E} and the tntermediore Pulley (F) o transmil
the high-speed rotation of the motor through  the
intermediate pulley 1o Supply Reel Spiadle (G)L A1 the
sarme time. Heabe Rolless (H) and (1) come off the reel
spindle 1o free rake-up reel spisdles (1) and (G), therehy
rewinding the tape onto the supply neel at o fast speed.
[Bee Figure 4]

6. STOP CONTROL

Turning the stop lever to “STOP” position, causes Hrake
Rollers (A) aiwd (B) to dopress the reel spindles and stap
ratation,

A the brake rubbers depress the plastic rollers below the
reel a.'pinllln:x, nar Friction & :rppliud to the tape.

{Sec figure 5)
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RECORDPLAYBACK CHANGIMG
MECHANISM

When the RECORDNPLAYBACK LEVER (M) is turned
1o play position, RECORD/PLAYBACK CHANGING
SWITCH (5W 1) does not operate and remaing fixed in
play mode.

By lurning the RECORDPLAYBACK LEVER (N} o
the recording position, CAM (ad pushes ARM (h). as
illustrated by the dotted line. ARM (B then pulls ARMS
{d}y amd fe), which are joined o the BRECORDY
PLAYBACK CHANGING SWITCH (5W1), to the recor-
ding position.

If ARMS (b, (d) and (e} do ot work properly, (5% 1)
dies mol operate properly, abnormal owillation may
ogeur, and recording cannod take place, The ARMS must
be adjusted properly by loosening SCREWS (1 and (g)
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Vi. MECHANISM ADJUSTMENT

1. PINCHWHEEL ADJUSTMENT

I imwportant that the pinch wheel shafi be kepl in
perfect alignment with the capstan shafi, Proper pinch
wheal pressire is hetween |,000 and 1,150 grams whisn
the unil s operated al the fape speed of T4 ips. Any
devigiion will resull in wow and Mutter. Check |1||IL"31
whed pressure with o spring scale, and if mecesary,
adjust the pinch wheel losd spring.

2. TAKE-UP IDLER WHEEL ADJUSTMENT

The takeaup idler wiheel must be kept in pesfect
alignment with the tukeaup reel shalt. In Fast fowward
operatan, the wier wheel contacts the wpper knwrled
wheel of tee take-up reel shalt sssembly, and converscly
comtacds the lower kourled wheel during record aor pl:t'_l.'
operation. Adysst sller wheel load spring so that the
wlher wheel pressure is kepl belween 50 and B0 prans.
Thee iler wheee! wears rapidly il the pressure is excessive.
Slippape oceurs il e pressure s less than specified,

5 Hewimd reel shall dsgy. 050 Tahroawp reel aball dauy.
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Fig. 1

3. REWIND IDLERE WHELL ADMUSTMENT

Mhe vewsnad  idber wheel must be Keplt m perfect
alignment wiath the rewimd reel shafl, The amount ol
pressire on the Knurled moter bushmg showld be abouwt
S0 grams during rewind operation. Sdjust basth the idber
load spring and rewind roller

4. INTERMEDIATE WHEEL ADJUSTMENT

The mtermediate wheel is located between the rewind
iller wiheel and the rubber ring whicl is used on the
upper part of the supply reel shall assembly. In rewind
mwiade, it contacts these parts while  simultanecusly
ransmitling modor forgque. An adeguate pressure & 50
ETams, -!|.|J.j|,|51 thie i a;pring_ o thie intermedinte wheel
il the pressure is not sufficient,

5. TAKE-UP REEL SHAFT ASSEMBELY
ADJUSTMENT

A felt cluteh is sitached to the botiom side of the reel
table buase plate so that recording tape will ol sinetch
due fe excessive tension durng fast forward operation.
To cheek the amount of (riction on s part, install o
Sdinch reel witls a 60 mm diameter tape and gently pull
ihe end of the tape upward with a spring scale. Adjust
the conical spring so that the amount of tension on this
part is between 350 o 350 grams, Another felt clutch is
attached to the fakewp drve wheel 1o provide proper
dippage during record or play made, The procedure for
checking friction of this part i same as the feregoing,
and Between 150 and 200 grams of friction provides the
hest resulis. Adjust the stas-shaped spring just under the
fake-up drive wheel, During rewind operation. the
ameunl of Triction of this part will decrease w D00 |5
grams. Check to see whether this is satisfactory. I not,
readjust the star-shaped brake spring and the pressure of
the spring retainer washer accordingly.

6. SUPPFLY REEL SHAFT ASSEMELY
ADIUSTMENT

A felt duteh is used between the lowser side of the reel
Lahle hase |:-I:|I¢ anid the rewind rubber ring fo protect
e recording tape from exeessive tension during recor-
dimg. To check the amount of friction on this part.
imsiall a S-inch resl with a &0 mm diameter tape, and
genlly pull the end ol Lape upward with a spring ssale.
Adjust the conical spring so the dension is hetween 350 0
450 grams. Another felt cluteh is attached to the rewind
drive wheel to provide proper dipping operation during
record or play mesle, The procedure for checking
fraction on this parl s the simw as e foregoing, aiml
beztwezn |1 and 1300 grams of Friction gives best resulis.
I Tast Forward operation, the anwunt of freten will
ilecrense to 1O o 15 grams.

Check bo see whether ihis is comrect, If not, readiust coil
springg and 4pring retaingr wasler. {See figure | dal al
lief1 1




7. HEAD AIMUSTMENT
(A} Adjustment of Head Heaght (See Fig. 2 and 3)

d.

Erase Head
Adjust the Erase Head Feight by tuming head

helght screws (&) s0 that the upper edge of

Ll Rape as it passes the erase head is U125 o
015 mm below the top edge of the CH-1 erase
head core

Playback Head

Adjust the Playback Head Height by tuming
hiead hl.‘i[.']'lt serews (B (BT i the 3ame manner
o3 that the upper @dpe of the tape oz it passes
the playback head is exacily parallel wath the
top edge of the playback head core.

{B) Adjusiment of Yertical Azimuth of the Head

Adipust the vertical azimuth of each head {erase and
plaxback}l by turning head height serews (ad amd
(hl (b0 wnril the tape comes in complete contac
with each head.

() |'|.djl.|5[l|ll.'ll| ol Heacl Alignmemt

Flayback Head

Flayback an Ampex Alignment tape (E.000 Hz) at
334 ips and turn alignment contrel screw {¢) until
the oustpat level of both clhannels reaches maximem.

! { o - | e - s i
_nfﬁﬂ' E
[ — ]
"RH. FPH.
Fig. ¥




Vil. AMPLIFIER ADJUSTMENT

1. RECORDING BIAS FREQUENCY
ADJUSTMENT (Fig. 1)

a. Install a resistor of 10 or 30 Ohans in secies with the
Bias Head amnd conmect the Yertical Input Terminal
of the Oscilloscope 1o points (a) and (b

b, Feed in a ane wave signal Trom and Audio Fre-
quency Dscillator 1o the Horizoniul Inpur nf the
Cacillossope and  tune  the Dial of fhe Audee
Frequency Oscillator until the Oscilloscope displays
a circulbar or linear pattern,

c. A mading of 63 KHe + 5KHz, indscates that the
Recording Bias Freguency is correci.

d, [If incorrect, it can be adjusted by inserting another
condenser (T2 16) value S500PF,

REC/P 8 HEAD DECILLATOR GINCET
~ S S

8 A
AL LOSCORE EIEG FREGUENTY
- CEALLATOR

Fig. 1

[ ]

RECORDING BIAS VOLTAGE (Fig. 2)

g, Commect the VTV M. 1o points {A) and (B, then
read the value on the W T.% .M.

b, A reading of AC35Y £ 2V indicates thai the
Recording Bias Yoltape is cormect.

3. ERASING BIAS VOLTAGE (Fig. 2)

a. Connect the V.TAVM. to points (A} and (B], then
read the valwe an the ¥, TV ML

b. A readmg of AC 22 to 30V, indicates that the
Er:.':iﬂg Bius Vaollage is cormedl.

h
& &

[

VTVM

WM.

Fig
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Viil.

MAINTENANCE PROCEDURES

FLYWHEEL

. LUBRICATION INSTRUCTIONS

Faor maxinmm service life and oplimum performance,

lubricate the following parls after cach 500 hours ol

operatin, Llse only lght machine oi of good quality
Marlog
Flywhee]l Asembly
Bewind [dler Wheeld amd Wind Ti|l:-::--l.'|'| Idler 1 drap
Intermediate liler I drap
Pinch Wheel | drop
Al apply a liberal filo of light machine grease to
gich roller surtace of all levers and cams,

CAUTION = DO NOT OVER-LUBRICATE, WIPE OFF
EXCESS OIL WITH A COTTOMN SWAR SOAKED
M ALCOHOL. OTHERWISE EXCESS LUBRI
CANT MAY BE SCATTERED DLURING QPE-
BEATION AND THE RUBBER COMPOMNENTS
WILL DETERIORATE.

| drop

MOTOR

2. CLEANING TAPE HEADS ANIYOTHER
PARTS

Wipe surface of tape heads, gusde roller boarang, sapatan
bushing and pinch whesd pernslically with a soft Joth
soaked in aleohnl




IX. COMPOSITE VIEWS OF COMPONENTS

PRE-AMPLIFIER P.C. BOARD (L5-5014)




005

MAIN AMPLIFIER P.C, BOARD (LS-
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