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I. SPECIFICATIONS

WEIGHT
DIMENSIONS

POWER SUPPLY

RECORDING
SYSTEM

PLAYBACK
SYSTEM

PCWER
CONSUMPTION
TAPE SPEED

TAPE SFEED
DEVIATION
WOW AND
FLUTTER

FREQUENCY
RESPONSE

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

ERASE RATIO

INSULATION
RESISTANCE

INSULATION
DURABILITY

LINE QUTPUT

POWER QUTPUT

DIN QUTPUT

LINE INPUT

MIC. INPUT

DIN INPUT

F AST FORWARLD
AND REWIND

TIME

MONITOR
SYSTEM

29.5 fbs. (134 kg)
14.4° (H) x 14.2" (W) x 9.6” (D)
(H360 x W35 x D240 mm)
100 to 240 V AC, 50/60 Hz

In-line 4-track stereo, monaural recording

In-linc 4-track sterec, monaural play
back

S0VA
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.§, 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 10,000z + 4 dB at 3-3/4"
40to 4,000Hz +4 dB at 1-7/8"

More than 48 dB

Within 3% at 1,000 Hz 0 VU recording
Less ghan —55 dB {monaural}

Less than —43 dB (Stereo)

Less than =635 dB

More than S0 M chms.

1,000V AC for more than one minutc
duration

+4dB +24dB (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

Requited toad impedance more than

506 K chms.

Above 30 mV

Impedance ; 140 K ohms

Above 3.5 m¥

Impedance ; 30 K ohms

Above 10 m¥

Impedance ; 43 K ohms

150 seconds for 1,200 ft. tape at S0 Hz
120 seconds for 1,200 ft. tape at 60 Hz

Program «c¢an be monitored during
recording by using stereo headphenes.

MOTOR

HEADS
REC/PLAY
HEAD

ERASE HEAD

RECORD LEVFL

INDICATOR

TRANSISTORS

DIODES

REELS

Two-speed induction motor
Revolutions
2,900 to 1,450 1.p.m. at 50 Hz
3,480 10 1,740 r.p.m. at 60 Hz

[n-line 4-track stereo/maonauvral
Gap..... 471000 mm

[mpedance . .... 3,600 chmy at 1,000 Hz
In-line 4-track stereo

Gap.....0.1 mm

Impedance . ..., 3,600 ohms at 90 kHz

Vertical indicating madel “A” V1 meter
25CH930 (' x 4

25CB70(E or Dy x 2

25CTHI{E ot DY x 2

28C1013(C, Dy x 4

28C971¢2,3rx 2

10DC-1 (Red} x 2

10BC-1 (Blk) x 2

IN34A x 2

75" reels can be used.




I. 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 caiculate 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 measurernent 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

1720W/L
Line cutput

Sct the Equalizer Switch to the “7-1/2 ips” position and
playback a tape centaining 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 ascillator directly to
the distortion meter for measurement of the distortion
factor of the oscillater.

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

d(} = d—d1 —dz
where, do = Required
d = OQverall distortion factor
d, = Noise level
d = Distortion factor of th: «scillator

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

POWER OUTPUT

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

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




CROSS TALK (Cross talk between the tracks)

(TAPE)

@ [ &

Tape direction & i 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=201i0g E——Tj

C = Desired cross talk ratio {db}

Eq = 1,000 Hz signal output level .
E. = 1,000 Hz cross talk output level
Ty = Non-input signal record level [t

FREQUENCY RESPONSE

Audio 1720W/1
Frequency ATT [Line Line V.TV.M.
Qscillator [nput Qutput

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 YU
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 -

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

6) Connect 2 V.T.V.M. to the Line OQutput.

7) Playback the previcusly 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 Qutput Level
and plot the value on a graph.




11t. CONTROL LOCATIONS

Tape Speed Switch

Supply Reel Shaft
Reel Retainer
Capstan
Capstan Shaft
Cycle Conversion Switch (Al
Capstan Starage Post
Head Cover -
Tape Guide -
Vaolume Control (Tight:
Tona Contral (right?
Reget Button
ndex Counter
Track Selector
Microphone Jack fleft;lﬁjr
Microphone Jack (rightl—————— 1
Tone Control (left]
yolume Control {left;

Take-Up Reel Shaft
Res|l Retainer
Pinch Wheel
Automatic Shut-cff Lever
Record/Playbatk Lever
Fast Forward/Rewind Lever

Fausz Lever

Record Safety Button

Automatic Shut-off Switch
VI Meler [left:
YU Meter (right:
Steren Head Phone Jack

Power Switch

Fig. 1

Mute,/Narmal Conversion Switch—
Fuse Past
Cycle Conversion Switch (8]
Voltage Selector-
AC Cord
External Speaker Jack (right]

Ling Qutput Jae fright:
[fM Jack
Line Cutput Jak {left:

LUine tnput Jak Clefti

Line Input Jag  fright:
External Speaker Jak ‘left:

Fig. 2




1IV. 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.

CJ\\P PEMCH WHEEL

FINCH WHE E?

AN

; 'MECH. PAMEL

4 = X
5
i
ECHANISM LEVER ADSUSTMENTYM
6

MECH. BLOCK

SCREWS




10

IMECH. BLOCK

-

L

SCREWS

11 AMPSP BLOCK

CASE BLOCK




V. TRANSPORT MECHANISM

Fig. 1
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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 RP.M. at 7-1/2" (19 cm) per sec.
303 R.P.M. at 3-3/4" (9.5 cm) per scc.
151.5 R.P.M. at 1.7/8" (4.75 cm) per sec.
Motor Rotation
3,000 to 1,500 R.P.M. at 50Hz
3,6001t0 1,800 R.P.M. at 60 Hz

2. PINCH WHEEL DRIVE

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

3. RECORD AND PLAYBACK MECHANISM

Tuming 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 tor
rotation to (D) so that the tape is moved and wounc on
the take-up reel. The Take-up Reel Spindle BHase,
composed of two plastic wheels {discs) (1 and 2) wihi a
felt clutch between, is rotated from below by the ider.
Tape-winding friction is adjusted by the slipping of the
felt and maintains rated winding of the tape. The Sugpoly
Reel Spindle (H) has a Brake Roller (E) contacing
plastic wheel (disc) (4) from below which provicles
appropriate back tension by the slipping of the felt clut ch
to the rotation of the Pulley (3) above. To prevznt
accidental erasure, the Record Safety  Button ( F)
must be depressed before the RECORD/PLAYBACK
LEVER can be moved to the “REC" position. Saj= £y
device (G} is depressed to operate the recording medna-
nism.

(See figure 2)
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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 o 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 FWD-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 Metor 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
samc time, Brake Rellers {H) and (1) come of the reel
spindle to free takeup 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” positivn, 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 | Takew Supply
Miodes of Operation E.t;:gg [dlar Idier side ’ s&i ’
Wheei Whee! Rrake Brake
{a) 3STOP Pox X X ) 4
1
(M) FAST-FORWARD x o X x X
(o) REWIND x x = x ¥
RECORDING : .
Y B AvRACK v @ % . J !

NOTLS : X-marks indicates “open’ and
O -marks “cngaged™




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
fllustrated by the dotted line. ARM (b) then pulls ARMS
(d) 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
oceur, and recording cannot take place. The ARMS must
be adjusted properly by loosening SCREWS (f) and (g).

1¢



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% ips. Any
deviation will vesult 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 recl 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 shafl assy. (b) Take.up reel shaft assy.

1 shaft :
ree [ b H\ﬁ
ree| table ii__reel =topper
reel table
base pinte"

-

drive shall

rewind rubber
TIRE

rewcind pulley —cmm—s

conical spring metal washer ¥

Teit clulch e retainer —_

Lake-up

washer—=" 1 drive wheel
star-shaped

i fatua g
Spring i

\\'lsh!r—“—=’!‘7'meul wasgher i

ralainer

———— nylon washer "=

pilite metal et ailite metal
mtg. plate
star shaped

ez

. cbil spring
spring lor — pAper wesher

brake —t=— ralAINCT washer
oy i retainer

pulley nyiloe spring
washer

—aet siseve

Fig. 1

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.

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 o 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 4 60 mm diameter tape and gently pull
the end of the tape upward with a spring scalz. Adjust
the conical spring so that the amount of tensicn on this
part is between 330 to 450 grams. Another felt clutch is
attached to the take-up drive wheel to provite proper
slippage during record or play mode. The procedure for
checking friction of this part is same as the lozegoing,
and between 150 and 200 grams of friction provides the
best results. Adjust the star-shaped spring just ander the
take-up drive wheel. During rewind operajon, the
amount of friction of this part will decrease t¢ 1010 15
grams. Check to see whether this is satisfactory . If not,
readjust the star-shaped brake spring and the pessure of
the spring retainer washer accordingly.

6. SUPPLY REFL SHAFT ASSEMBLY
ADJUSTMENT

A felt clutch is used between the lower side «f the reel
table base plate and the rewind rubber ring o protect
the recording tape from excessive tension dusirg recor-
ding. To check the amount of friction on this part,
install a S5-inch reel with a 60 mm diameter Laape, and
gently pull the end of tape upward with a spimg scale.
Adjust the conical spring so the tension 18 between 350 a
450 grams. Another felt clutch is attached to e rewind
drive wheel to provide proper slipping operathx1 during
record or play mode. The procedure for checking
fricticn on this part is the same as the forepdng, and
between 110 and 130 grams of friction gives bef results.
In fast forward operation, the zmount of frition will
decrease to 10 to 15 grams.

Check 1o see whether this is correct. If not, redLjust coil
spring and spring retainer washer. (See figure 1 (a) at
left)




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

a.

Erase Head

Adiust 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)Y (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 tuming head height screws (a) {(a") and

{b) (b") until the tape comes in complete contact

with each head.
(C} 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.

0.125 ~ 0.I5mm

Q% 005mm

== == !
’ “ Tape
| b'_—n = = = |
EH. RH./PH.
Fig. 3

12



VvVil. 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 lnput Terminal E VTVM.
of the Oscilloscope to points (a) and {(b).

b. Feed in a sine wave signal from and Audio Fre- ° ¢
quency Oscitlator 1o the Horizontal Input of the (a) % S
QOscilloscope and tune the Dial of the Audio | 0 é ,
Frequency Oscillator until the Oscilloscope displays e Lrior REC/PB. HEAD.

a circular or linear pattern. 08 é :

¢. A reading of 63 KHz * 5KHz, indicates that the
Recording Bias Frequency is correct.

d. If incorrect, it ¢can he adjusted by inserting another
condenser (C216) value 3500PF.

ERASE HEAD

REC/P.B HEAD OSCILLATOR CIRCWHT

@ Fig. 2
O :‘ E‘:
[
OSCILLOSCOPE AUDIO FREQUENCY
OSCILLATOR

Fig. 1

2. RECORDING BIAS YOLTAGE (Fig. 2)

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

b. A reading of AC35¥ t 2V, indicates that the
Recording Bias Voltage is correct,

3. ERASING 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 AC 22 to 30V, indicates that the
Erasing Bias Voltage is correct.

13



Vvilil. MAINTENANCE PROCEDURES

FLYWHELLL @ | drop MOTOR

1. LUBRICATION INSTRUCTIONS

For maximum service life and optimum performance,
lubricate the following parts after each 3500 hours of
operation. Use only light machine o1l of good quality.
Motor
Flywheel Assembly
Rewind [dler Wheel and Wind Take-Up Idler 1 drop
Intermediate [dler 1 drop
Pinch Whezel 1 drop
Also apply a liberal film of light machine grease to
each roller surface of ail Jevers and cams,

CAUTION : DO NOT OVER-LUBRICATE. WIPE OFF
EXCESS OIL WITH A COTTON SWAB SOAKED
(N 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 doth
soaked in alcohol.

14



1X. COMPOSITE VIEWS OF COMPONENTS

PRE-AMPLIFIER P.C. BOARD {LS-30144)
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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

Na B{+), voltage supply
ang speaker

B(+), valtage supply

Sound, but volume B{+), voitage low

Silicon diede (D20%,2) or (R217) (C1)
and (C212) defective

—Check Speaker Switch {SWR)

|l—=Check loose conpection

Replace

Adjust

|—Check all transistors

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

Replace

=R 115, R208 defective

| Check, Record/Playback Changing
Switch (SW1DL)

Silicon dicde (D201,2) ar (C1)

insu fficient

Replace

Adjust

Replace

B(+}, voltage nurmalg——[Dirty head surface
Check all transistors and 1C

Hum noise is decreased if
playback head is grounded

Loud hum noise

Mo change even when
[ playback head is grounded

Playback head shielding or insulation
defective

— Ground wire has come loose

|_(C1,22004F) (C212, 1000uF)
(C103, 47uF} defective

l~1nductive pick up

Irregular seratching

Ground the recorder

L. Change the set position of the recorder

or crackling noise

Piayhack card and sockef loose connection

l-=Head defective

|__Transistors (TR1491, 2, 201, 2) 25C1013
defective

Dirty head surface

Clean

Replace

Adjust

Replace

-Ad fust

Replace

Replac:

Clean

Squeaking noise

When tape is ronning

Hissing noise o A
hlssmg noaLse INCreases

Nat caused by tape ——————————

Poot contact betwaen

Lack of treble =T head and tape

Replac:

—Tape itself noisy

—Head is magnetized

——[dirty head surface
Back tension wezk

b—Head angle incorrect —————————Rg-adjust head angle

— Tape itself noisy

Transistors (TR1€1,2,201, 2) 28C 1013
defective

Demagneztize head

Replact

Replace

Clean

—Head worn out

Replace

L Tape itself defective mmmmm—————————Replace

Adjust wznsion of
supply ppindle
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Sound distorted

2. Recording problems.

Dirty head surface Clean the head
Defective transistors ————Replace

Head worn out Replace

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

unsatisfactory.)

Does not record

Sowund distorted

Fauliy erasing

Erasing noise
{prapping noise}

—MNo VU Meter [ndication

p—Head defective

|— Defective Input jack

|__REC/PLAY slide switch does
not function property

L VU meter indicativn is norma]],—Resismr (R 2Z18) defective

Rec./P.B. Slide Bwitch does not
= function properly

Loase connection on the OS5C,
[~ circuit
—FErase Head defective

| _Cemponenis of oscillgior circuit or
oscillator coil defective

¥l-meter functions normally ;
—recording monitor through  ——Faulty recording bias circuit
external earphone also normal.

—~FRec./P. B. Head defective

}b— EFauity recording equalization circu it ——

—Dirty head surface

¥ U.-meter functions normally
h—hut recording monitor me—aOver recording input level
through headphones sbnormal

—"V1L-meter lost sensitivity

___Defective input equipment
(microphone, etc.)

Does not erase at all ~—Erase head defective

Disconnected wire of erage head.
—Excessive amount of dust adhering
to surface of erase head

Incompiete erasure Erasing bias voltage low

Diefective recording tape ———Replace

Head magnetized Demagnetize head

Bias voltage is not correct Re-adjust

— VU meter itseif or lead wire defective — Replace

Replace

Replace

Check record lever which
acivates slide switch

Replace
Adjust

Adjust

Replace

Check recording bias voltage and
components of oscillator circuit

Replace

Check {L201} and (R214} or
(C20%)(C210) pezking coil

Clean

Turn the volume down a little

Replace

Replace
Adjust or Clean

Transistors (TR205, &)

Oscillator coil defective

Erase head coil defective

18



Recording sensitivity low VU meter functions normally Dirty head surface Clean:

Bias voltage out of adjustrnent Re-adjust
Tape itself defective e R e place
.VU. meter does not Loose connection of the Input jack Adjust
indicate properly
V1] meter sensitivity low sm———Replace
REC/PLAY slide switch Adjust

does oot function properly

Sound fades or drops out Dirty head surface Clean
Tape itself defective—————Replace recording tape
Back tension too weak ————Adjust the tension of supply spindle
S oy 45— Readjs

Position of Yolume

Control difer resly —_Volume contol

Indication

19



SECTION “B” TROUBLES WITH TAPE TRANSPORT

MECHANISM

— Motor does not rotate

Capstan does not rotate

[— Motor teauble

| Trouble with power
transmission mechanism

Capstan rotates in Stop position,
bug tape does not advqnce when
switched to play position

Trouble with motor

Trouble with power
transmission mechanism

Capstan advances tape, but take-up __ Reel shaft dragging
teel does not take up tape due o lack of oil

not rotate properly

il on idler wheel
I~ and for roller on take-up
reel shaft assembly

| Take-up idler wheel
poor contact

=T Broken capstan drive balt

{F12, 112) poor connection — Repair

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

— Braoken field coil

| Defective motor starting
capacitor (C-2)

Replace

Civerhaul motor. Clean and
redubricate oilite metal

| Rotor shaft deagging
due tor lack of oil

| Some foreign matter exists Check and eliminate foreign
between rotor and stator matter for free rotation of rotor

Replace belt

| Capstan drive belt off of . »
driving position ~ Place belt in position
| Motor bushing slipping
on motor shaft

Tighten mounting screw

Wipe off oil with cotton

[ Qil on motor
swab soaked in aleohol

bushing andjor flywheel

Check motor torque

— Decreased motor torque and replace motor

- Difective (C-2} Replace

| Maotor bushing slipping
<n motor shaft

Tighten mounting screw

__Capstan drive belt
stretched

Repiace beit

Oil on mutor i f
- Wi
Bushing andfor flywheel tpe off oil
| Capstan bushing slipping
on flywheel shaft

Tighten capstan mouwnting sciew

| Excessive tension in Take-up _ o o "
fSupply reel table assembly Re-adjust tension
| Gil adhering to capstan

and for pinch wheel Wipe off ol

Check and re-adjust
pinch wheel pressure

| Insufficient pinch
wheel pressure

Check take-up reel?
shaft assembly

| Take-up idler wheel does Check idler wheel

Replace if necessary

Wipe off oil

Check idler tension spring
Replace spring if necessary

Check take-up idler wheel lever
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Take-up functions normally, but tape

speed lower than regular speed —Trouble with motor

Troubie with power
— teansmission mechanism

Wow-flutter

Trouble with motor-————
[tregular tape mavement

Trouble with power
teansmission mechanism

Overhaul motor
Clean and re-lubricate oilite metal

Rotor shaft dragging
due to lack of cil

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
porrect driving position

Place belt in positicn

|__0Qil adhering to motor
bushing andfor flywheel

Wipe off oil

r—Decreased moior torque Check motor torque
._Defec_tive motor starting Replace
capacitor (C-2)
Check reet shaft assemblies,
— Replace reel shaft assembly
if tension not adjustable

__Take-up, supply reel shaft
dragging or excessive tension

____Capstgn c]rive belt stretched Check beit
and slipping

_Unba}anced flywheel Check balance. Replace flywheel
rotation

|__Rubber on pinch wheel
deteriorated

Check rubber on pinchwheei
and replace pinch wheel

Check and replace defe: tive part.
Clean and re-nil if it agzin
provides smooth rotatiom

| Pinch wheel or tape guide
does not rotate smoothiy

}—Dust on heads Clean heads

_Insufficient pinch
wheel pressure

Re-adjust pinch wheel pressure

| _Capstan bushing slipping

on fiywheel shaft Tighten capstan mMowntng scraw

|__Worn-out idler
wheel or no oil

Replace worn-out idler. Lubricate
oilite metal in center of idler
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Take-up reel shaft does not  Trouble with power
—rotate even without placing =transmissicn -
recording tape on unit mechanism

il on take-up idler

Unit does not operate .
wheel or motor bushing

Wipe off oil
in Fast Forward mode |

l—Loose motor bushing Tighter_l motor bushing
mounting screw
| _Take-up reek shaft assembly Check, clean &nd re-oil
does not function properly reel shaft assembly

L~ Check take-up idler wheel lever

Take-up reel shaft does not
L—rotate when recording —Trouble with motor——=Decreased motor torque
tape is placed on unit .1

Check moior torque
Replace motor if required

|_Defective motor starting

copacitor (C-2) Check and replace

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

l—transmission ——rmnaterial {felt) in take-up Teel_shaft assemnbl
mechanism shaft assembly ¥
Tape guide roiler does not Check guide roller
rotate smoothly Re-oll ot replace

Take-vp reel warped and
touching deck top panel

b Diefective reel Check and ceplace rest

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

_Trouble with power —_Oilon rewind idler or
transmission mechanism motor bushing

Unit does noet
rewind tape

Wipe off oil

Intermediate idler {black bakelite

[~ wheel) not working correctly ==Check internal id.er

Tighten motor
bushing
mounting screw

—Loose motor bushing

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

Check supply res
shaft assembly
Clean and re-oil

|_Supply reel shaft assembiy
does not rotate smoothly

Supply (rewind} reel shaft Check motor torque
does not rotate when =——Trouble with motor —Decreased motor targue Replace motor
tape is placed on reet table if not repairable

Defective motor starting Repl
—capaciter (C-2) eplace
Excessive slippage of
~=clutch material {felt)
in supply reel shaft assembly

| _Trouble with power

Check supply ree shafi
transmission mechanism

assembly

Check guide roller

~Tape guide roller dees not rotate—=p. 0 o0 replace

L Defective reel

Supply (rewind} reel warped a“d-—-Check and replac: zeel
touching deck panel '

Loagse tape winding in Rewind Decreased back tension of take-up Dizsassemble reel shaft assembdies
of Fast-Forward mode and supply reel shaft assemblies and strengthen back tension

Re-adjust slippage of felt clutch material
Replace defective reel shaft assembly if
this re-adjustment is difficult

Tape spills when stopped from Excessive slippage of felt ctutch material in
Rewind or Fast-Forward mode take-up and rewind reel shaft assemblies

Reels of diffecent sizes are used. For example, 5

reel on take-up side snd 7" reel on supply side  —/AWways use reels of same size on both sids

22



Brake does net function propesly Warn-out brake shoes

Check and replace brake shoes

Wipe off oil with cotton swab

Oil an sucface of brake shoes

soaked in aleohol

Tighten brake shoé¢s mounting screw

Loose brake shoes

Brake lever does not function properly

Periodical clacking noise when
rewinding of fast forwarding tape

Worn-out and rugged idler wheel

Check and re-adjust brake lever

Check idler wheel

— Loose motor rnounting screw

Loud motor vibration

l— Defective motar starting capacitor {C-2}

|—Laose oil cover mounting serew

Tighten mounting screw

Replace

Tighten mounting screw

Clean heads

Squeaking noise when playing 1ape - Deposit of dust on heads

with static electricity

Excessive heat on head surface
[T after continued aperation

| Recording tape is being charged

l— Old and worn-out recording tape

Replace recording tape

Check heads

Inspect recording tape

b Inferior recording tape

Automatic stopping device
does not fuaction

q_Automatic stop lever moves
normally

Automatic stop lever does not move
or is sticky.

NG lubricant on cycle
conversion lever

Cycle change switch does
net move

—Bent cyele conversion lever

|__Capstan drive belt not
on driving rack of flywheel

— Logse motor bushing

—Loose motor mount screw

—Qil on motor bushing or on flywheeg] ==

|_Bent REC-PLAY switch

Use recording tape of good qualily

Broken plate-shaped spring

Check spring

Defective instant stop lever —ECheck instant stop mechanism
Check mounting screw

X Check lever
re-setting lever

Broken lever spring of lever

spring not in position —Chedk lever spring

Auvtomatic stop lever sticks

to rear deck panel ——=Check rear side of detk sub-plate

Mo lubricant on lever shaft,

or dust on shaft = Clean and re-lubricate lever shaft

Reiubricate [ever

Check cycle conversion lever

Check capstan drive bekt

Tighten screw
Tighten mounting screw

Wipe off oil with cotton
swab soaked in alechol
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IV. DISMANTLING OF TAPE TRANSPORT UNIT &
AMPLIFIERS

In caze of trouble, elc necesslating disassembly, please
dagssemble o the order shown o phaotograpls
Kensmmible in reverss order,







V. TRANSPORT MECHANISM

I. CAPSTAN DRIVE

Figure 1.
{Ad Mot
(B Diyive Beli (Hlat beli)
{Ch ['u:pﬁl.tli
([} Flywheel
High-specd rotatien of Motor {4 ) &5 transmitied by Erive
Belt (BY to Capstan {C) . which & connected tooa
NMywheed thot provides necessury iverdia, This Aywhesl
maintains the rated rotation and absoebs manor relaton
wariatioms ol the moigs.
Cupsian Rotatkon
olas BEPM. at T2 (19 e per sec
I3 BRI M. ol 33097 (9.5 e L o
[51.5 B.P.M, at -7/ {4.7T5 cm} per sec,
Motor Boftation
3000 e 1 500 BRFPM. at 50 Hz
A600 e | EOD R P M, s S0 He

2. FINCH WHEEL DRIVE

The presure of the pinch wheel as it pushes sgainsi
capsian, ironsporis fape between rodating capstan and
pineh wheel st the rated speed. The proper pmch wheel
pressure s betwees 1000 1o 150 grams at the Lape
speed af 71027 {19 cm) per secamd

3. RECORD AND PLAYBACK MECHANISM

'.Iuming the RECORD/PLAYBACK LEVEE (A} 1o
“PLAY" position causes the pinch whesd 1o press against
the copstan ad move the tape al the ated speed. AL the
mame time, fdler (B] moves hetween Mofor Badisig (U)
amd the Vake Lip Hee! Spinadle (D) t0 transmit tle maetor
rertition fe (10) %o that the tape s moved and wound on
the takeup reel, The Takeup Reel Spindle  Base,
compossd of two plastee wheels (dises) (1 and 2} with a
fedt clutch hetween, is rofated from below by the idler,
Tape-winding Tiection is admwsted by the sippane of the
fedt an<d mamiazing rated winding of the tape. ¥ ."iq_F:-F.-l':,-
Reel ﬂpl'nllﬂr (M} hos a Hrake Boller [E) cirniaciing
plaste wieeel (dise) (4) froan bedow which provides
uppropriste hack tension by the slipping of the felt chatch
to the romtion of the Pulley (37 sbove. To prevent
accidental erasurg, the Recomd  Salery Huttan [F)
masl be depressed before the RECORDPLAYBACK
LEVER can be maved fo the “REL™ pnﬁjtmn. ﬁ'u_f:-:_u
deice (G is depressed 1o operaie the recording miecha-
e

[See Figure 1)




—

o

4, FAST-FORWARD MECHANISM

Tamimg the FAST FWICREWIKD LEFER (A} o
“FAST FWID™ position, causes com (B under the knoh
to push up Lever (C). Fetler (DN moves into the space
bedween Plastic Roller (F) above the Take-Up Raesl
Spindle and the upper part of the rotating mator drive
buthing to fransmit the motbor rotateon to the take-up
pee] spimdle. AL the sanwe time, Broke &ollees (Hy and (1)
come ol the reel spindle o free .:':-IJPII_':,I Beed Spisidies
(65} and (F}, thereby allowing Fast winding of the tape
uiito tee take-up reel

{See figure 3)

5. REWIND MECHANISM

Turming the FAST FIFRREWTSD  buol (AD o
“REWIND™ position, causes cam (B under the kpoboso
r;||”1|| W Lk “:'I Tefler (10} mawes into Lhe e
beiween the upper purt of the rofating Mosor diis
baachdig (EF and the tntermeedicle Pulley (F ) 1o tranzmil
the high-speed  ratation of the motor though the
intermediate pulley to Sipply Reel Spindle (G) A the
samie time, Heabe Boles (TH) and (1) come off the reel
s.pl_rl,l:_lir j [4 Free mﬁ'{'-.l.lp el 5.r||'||r.I'J||"i 1]’ and 115 B ”I‘I.':r#h}
rewinding the tape onio the supply peel at o fast speed,
[Bee Figure 4)

6. STOP CONTROL

Turning the stop lever to “STOP position, causes Hrake
Eollers (A} zd (B) 1o depress the el spindles and stop
ratation.

Ag the brake rubbers depress the plastic rollers bedow the
reel spindles, ne Friction & applied Lo the tape.

{Sec figure 5)

T
| Tarauj | Modwind | Terup | Suppd
| i ] CHjTAIRIE I:.II.I:I by | I I i il i iy
| s Wherl | WA B r B
| | B |
Hal 5l X L] 1 n
1
ik ASTHUIHEAHIE ® = = £
' i
ol HE WX ks o L kS
+ +
RELCIRH TR
b A YR K B x W
- 1 _——— -k H

MOTES X mak s imbabes “open” amd
mmaky Engapad™




RECORD/PLAYBACK CHANGING
MECHANISM

When the RECORDPLAYBACK LEVER (M) 15 turned
i play posation, RECORDPLAYBACK CHANGING
EWITUH (W1 ) does not operate and remaing fixed in
play mode

H-g.-' lurming Lhe RECORDIPLAYRACKE LEVEE (N} o
the recording position, CAM {a) pushes ARM (h), as
llistrated by the dofted line. ARM (B then pulls ARMS
{d} amd de), which are joined to the RECCRDY
PLAYBACK CHANGING SWITCH (5W1), io the recor-
ding position

IF ARMS (bh, (d) and e} do mot work properly, (5% 1)
dises ol operate . properly, abrnormal owsllation may
ogeur, and recording cannot take plage, The ARMS musi
be adjusted propecly by loosening SCREWS (11 and (g).
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Vi. MECHANISM ADJUSTMENT

1. PINCH WHEEL ADJUSTMENT

I imwprtant that the pinch wheel shaft be kepl i
perfect alipnment with the capstan shafi. Prsper pinch
wheed pressurn is hetween |00 ond §.1540 grams whisi
the unil s cerstod of the tape speed of T4 ips Ay
deviation will resull in wow and Meer. Check pinc
whied prossune with o spring scale, and il mecesary,
adjust the pinch wheel losd g,

2. TAKE-UP IDLER WHEEL ADJUSTMENT

The takeup idler wihseel must be kepl e pesfect
alignment with the tikeap reel shalt In fasl Forwand
operatad, e wlier wheel contacts the upper knwrled
whieel of e fake-ep reel shalt ssembly, and convierscly
copstucds the boower krorled whesl during recowd play
vperataon. Addjest sdler whoel logd sprimg so that the
plier whesl pressure s hepl boiween 50 amd B0 grasm
Thee wlber wheel wears rapidiy i the pressure is excesive.
Slippage oveurs al Uee pressure 18 less than apecified,

i Hemisd peel sholl dasi: w0 Tehe op orl aball dsig

I whak .
s 1 E

o
ranl mhbe Pl il mlap
Pl Ll 'tu‘l '. 'f =
L gule 5 -
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Fig 1

3 REWIND IDLER WHELL ADIUSTMENT

The rewsnd idber  wheel st be o kept om0 pesfect
Wlignment watl the rewmed reel shall, The ammsund ol
peesaire on e Koorled moter boghing shold be abot
S0 grams bwrimg rewird operation. Adpuest bt the idber
lomd sprong anad rewimnd voller

4. INTERMEDIATE WHEEL ADJUSTMENT

The mternwdiate wheel 18 located between the rewind
iller wleeel amd the rubber rmng whicl s used on the
upper part of the supply reel shalt asseoibby . I rewind
pivade, it contacts these parts while  samulieneosisly
iramsmmilting modar torgue. An adeguate pressure 5 50
ETEIF 5, Sdjust the fnad qrring il thie intermediple wiiesl
il 1l pressuee 15 oot sulffent,

3. TAKE-UP REEL SHAFT ASSEMBLY
ADJUSTMENT

A feli cluteh is aitached to the botiom ude of the reel
fabde hase plate so that recording tape will not sineteh
due e excessve tension duriig fast forwand operatio.
To check the amount of friction on tus part, install o
Sainch reel witl a 60 mm diometer tape and gently pull
the end of the fape upward with & spring scale. Admest
the conical spring 5o that the amosnt of fension on this
part is between 50 to 4560 grams, Another felt cluich i
attachied to the fakewp drive wheel 1o provide proper
dippape during recoid o play neode, The proseding Tos
chiecking Triction of this part 18 sabwe as the Torepoimg,
i Between 150 and 200 grams of friction provides e
hest resilis, Adjust the star-shaped spring just umder the
jake-up  deive  wheel, During wwmd  operation, the
amnl of Trictsen ol this part will decrease o (9o |5
grams Check to see whether this s satisfactory. I not,
readjust the sear-shaped brake spring aiuf the pressure of
U sprimg retadnier washer accordingdy.

6. SUPFLY REEL SHAFT ASSEMELY
ADMUSTMENT

A feli cluteh s used between the lower side of the seel
lahle hase |:-|:|I{' anid the rewindd rsbber ring fo prslect
the reconling tape from execssve fenilin during megor-
dimg. To check the amount of driction on s part.
insfall o S-inely peed with 2 0 mm diameten fape. sl
wently pall the e ol Lape wpward wath a spreng scale.
Adjust e conical iprinﬂ_ e The fension is between 3500
450 grama, Anotler Telt chuteh s attached o the rewiml
drive wheel to prowdide proper dipping operation during
record o play mede. The progedure for checking
fractiom om this parl & the s gy U foeezioing, sl
between I and 1 30grams of frictwn pves bt resulis
I fast Porward operation, the amount of Toeten will
ibecrense fo D o |5 grams.

Check: toosee whether ihis s comect. I oot readinst coil
spriveg anid Apring relavied waslier (See Tighee | dal al
lefi ]




7. HEAD ADJUSTMENT

LA

(1)

(iC

-—

Adjustment of Head Hegght (52 Fig. 2 and 3)

a.  FErase Head
Adjust the Erase Head Height by turnmg head
helght serews (a) so that the upper edpoe ol
the Rupe as it passes the erase bead s U025 o
0.5 man below the top edge of the C18-] crase
head core

b, Playvback Head
Adjust the Playbock Head Height by tueming
head height sepews (h) (h7) i the same mannes
i that the upper edpe of the tape oz it sty
the playback head is exacily parallel wath the
top cdge of the playback heal core.

Acliustment of Vertical Azimuath of the Head

Adpust the vertical azimuth of each head {erase amd

plaxbackl by twarning head height serews {ap amd

(bl () wnnl the tope comes inocomplete contact

wiitl each hesd.

Adjustment ol Head Alignment

Mayhback Head

Flayback an Ampex Alignment tape (E.000 He) at

A3 ips and turn alipnment conteed serew {eb until

the utput level of both channels reaches maximem

0.125 ~ 0.|5mm

0% 005mm "
!
! -,

i

T

o =

= | o=T1a

Yo e

Tape

=2
EH.

RH/PH.
Fig.




VIl

AMPLIFIER ADJUSTMENT

1. RECORIMMG BIAS FREQUENCY
ADJUSTMENT (Fag. 1}

a.  Install a resistor of 10 o 30 Olums in serses with the
Bias Head and connect the Vertical Input Termuinal
of the Oscilloscope 1o points (a) and (b,

b Feed in a wdine wave signal From and Addio Fre-
quency Dscillator b the Horizomtal Tnput of the
Crcilloseope and  fune the Diad of fhe Audie
Frequency Oscitlator until the Oscilloscope displays
a circuler or linear patiern,

¢ A meading of 63 KHz + 5KHz, indicates that the
Recording Bias Freguency i correct

d, If iocorrect, if can be ﬂj.ju:lﬁ] by insertimg another
gondenser (T2 16) valee S5000F,

RECAP 8 HEAD CECILLATOR QICET

-
§:= 4 5 @
CROLLOSCOPE  BUMD FREQUENSY
= CHOLLATOR
Fip. 1

2, RECORIMMNG BIAS VOLTAGE (Fig, Xy

g Comect the VTV M. Lo points £A) and (B, then
read the value on the V.T.%.M

b, A readipg of AC3SY & 2V, indicates that the
Recording Bias Yaoltage is cormect.

3. ERASING BIAS VOLTAGE (Fig. 2}

w Copnect the VTV M. o points (A) and (B], then
rend the value on the ¥, T.W .M.

b A reading of AC 22 to IOV, indicates that the

Ermsing Bias Vallage is cormesn.

WTM,




Viil.

MAINTENANCE PROCEDURES

FLY W HEEL & | drogp MOTORR

LUBRICATION INSTRUCTIONS

Faor masinmim service Hie and optimorm perfommance,
lubricate the fodlowing purls afler eacl - 300 howrs ol
vpernnsa, Llse onrls I|L1||I machine ail -::-|'g|,nu_1 |,||,u||1'-,

5 [RE [RF

Flvwhee]l Assembly

Bewmd Tdler 'Wheed ame Wind T:.ke-l.‘p Ieler | drop
Iritermediare hiler | drap
Pinch Wheel I diop
Also apply a hiberal Glme of light machine grease to
gach roller surtoce o all levers and cams

CAUTION & DO MOT OVERLIUBRICATE, WIPE OFF

EXCESS OIL WITH A COTTON SWAR SOAKED
I ALCOHOL OTHERWISE EXCESS LUBRIL
CANT MAY HE SCATTERED DBLRING OPE-
EATION AND THE RUBBER COMPONENTS
WILL DETERIEATL

2. CLEANING TAPE HEADS ANMIDDOTHER
FARTS

Wipe surface of tape hewds, gusde vofler boaring, capatan
Bushing amd pinch wheed pernslically with a soit ¢logh
soake] in aloohnl




IX. COMPOSITE VIEWS OF COMPONENTS

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




{LS-5015)

MAIN AMPLIFIER P.C. BOARD

[



