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. SPECIFICATION

Seyle
Weight

Dimensions

Power Supply

Recording Systern:

Tape Speed

Tape Speed
Deviation

Wow and Flutter:

Fast Forward and
Rewind Time :

Frequency
Response :

Signal to Noise
Ratio:

Distortion
{total harmonics) :

OUTPUT
Pre-amplifier
Output :

Main Output
{speaker output):

INPUT
Line Input
Microphone
Input :
Cross-talk

Erase Ratio
Insulation
Resistance

Insulation
Durability

Monitor System
fin recording)

: 100, 110, 117, 120, 125, 130, 140

: Portable
: 62.7 lbs. (285kg)
r 17-3457(H) % 167(W) x 12-147(D) (440{H) x

407 (W) %310 (D} m/m overall, case
closed.

200, 210, 217, 220, 225, 230, 2401 V-G
{Interchangcable)

In-line 4 track stereo, monaural re-
cording by using Cross-field bias head.

: 2 speeds: 7-14 ips {19cm/s), 3-34 ips.

{9.5cm/st by using adaplor 15 ips
{38cin/s) available,

. Within +0.5% at 7-14 ips.

Within +1.09 at 3-3; ips.
Less than 0.082% R.M.S.
{at normal play)
Less than 0.12¢5 R.M.S.
{at reverse play)
Less than 0.14% R.M.S.
fat normal play)
Less than 0.152; R.M.S.
{at reverse play)

at 7-1% 1ips.
at 7-1% ips.
at 3-3; ips.
at 3-3; ips.
45 seconds for either operation using a

1,200 feet recording tape at 50 cycles.
36 seconds at 60 cycles,

30 to 24,000 cps + 3db at 7-15 ips.
30 to 18,000 cps + 3db at 3-34 ips.

Better than 45db at
{7-1% ips, 3-34 1psh.
Better than 43db at
(-1 ips. 3-% ips)

normal play

reverse play

Within 325 at 1,000c¢/s G VU
fline output]

Within 395 at 1000c¢/s 0VU
{speaker output at 10 watts (8}

1,228 V {0 VU) at using 1,000¢/s0VU
recorded tape. Impedance 1.5kQ,

20 watts at undistorted power out-
put on each channel. Impedance 8 Q.

: More than 50 mV. Impedance 100 k€.

More than 0.5mV. Impedance 4 kQ.

: Less than —80 db (Monaural)

Less than —45 db (Stereo

: Less than —70 db for all tracks.
: More than 10 M@

: 1,000 V.AC. for more than one minute

duration.

: With record output button at “IN™:

“Can be monitored the program being
recorded by using

Main Motor

Torque Motor

Heads
Recording Head:

Playback IHead

Erase Head

Cross-Field Bias
Head:

Record Level
Indicator

Internal Speakers:

Transistor Used

Selenium Used

Silicone Biode
Used :

Recls Used

: Condenser

built-in speaker
sterec headphone
external speakers
crystal receiver
With playback output button at “IN™
Can be monitored the recorded signals
from the playback head by using
built-in speaker
J sterco headphone
lcxtemal speakers
crystal receiver

starting, hysteresis syn-
chronous 2speeds (4-8 pole) motor.
Condenser capacity 3 #F (50 ¢/s)

2.5 ulF (60 c/s)
More than /100 HP
Power factor 709
Revolution 1,500-750 R.P.M. (30 ¢/fs)
1,800-900 R.P.M. (60 c/s)

: Condenser starting induction motor.

Condenser capacity 3 xF

More than 17100 HP

Power factor 709

Revolution 1,450 R.P.M. (50 ¢/s)
1,740 R.P.M. (60 c/s)

Inline 4 track sterec and monaural.
Impedance: 1359 at 1,000¢/s
Gap: 4 microns

: Inline 4 track stereo and monaural.

Impedance: L000Q at 1,000 ¢/s
Gap: 2microns

: Inline 4 track stereo.

Impedance: 750Q at 9Cke.
Gap: 0.2mm

Inline 4 track stereo.
Impedance: 750Q at 90ke.
Gap: 0.2mm

» Vertical indication model “A” VU

meter.

6-1%7 round widc
speaker.
Impedance: 8Q
Nominal power input: 4W
Maximum power input: 6W
Frequency response: 50-10,000 + 10db.

range dynamic

25B75® x Z¢Pre-amplifier
25B75E x 10

: 25B443@ % 4}

25B75®% %2

25B370A® X 2} Main amplifier
9SB338® x4

2SB370A@ > 2 Oscillator

: 8PN-0! x2 Bridged selenium rectifier

12C-2x1 Center top selenium recti-
fier

SE-05a % 1
SL-150x1
SW05-a x 1

: With adaptor, reels up to 10-14* can

be used.



Il. MEASURING METHOD

TAPE SPEED DEVIATION

1. Method involving use of pre-recorded tape.
Playback on the tape recorder to be tested tape pre-recorded at 1,000 cps £0.1%% for measuring tape speed deviation.
Connect the appropriate output to a frequency counter meter in order to measure the tape speed deviation from

the resulting deviation of the measured frequency.

2. Method involving use of timing tape {designed for tape speed measurement).

This method utilizes a timing tape marked at intervals of 7-14*. The running time of the tape over 60 marked
section 1y measured in order to caleulate the deviation of the tape speed. In application of this method, however, it
should be borne in mind that should the timing tape stretch or contract, measurement crror is inevitable, so that it

is necessary to measure the total length of the tapc in advance.

WOW AND FLUTTER

Piavback the 3,000 cps pre-recorded tape whose wow and flutter level is guaranteed to be smaller than 0.0724 for
measurement by means of a wow meter. It is also possible for a 3,000 cps sine wave to be recorded and played for
measurement by means of the wow meter. In this case, however, the wow meter indicates 2 value as much as twice

the valuc given in the specifications on the first page.

FREQUENCY RESPONSE
RECORD :

1y Give a sine wave of 1,000 ¢/s to the Line Input of the recorder to be tested through an attenuater from an audio
frequency generator,

2] Push the “Record Qutput Button™ and adjust the line input volume so that the VU meter needle indicates
“0” VU. . '

3] Under the condition described in (2}, lower the input lcvel 16 db by means of the attenuator.

4] Connect a microphone to the Microphone Input,

5) Start recording. Control the microphone input level and the spot frequency in the range of 30cps to 25,000 cps
from the audio frequency generator and record by talking.

* Remarks: After announcing the frequency of each point, the microphone volume should immediately be

rotated back to minimum.

PLAYBACK:
6) Place the “Record Output Button” in the OUT position and push the “Playback Button”
7] Set the Egualizer Switch on 7-14” or 3-3;% position,
8) Sct the Tone Switch on “Flat” position,
9 Ferminate “External Speaker Output” of the rccorder with 8 Q resistor and connect a Vacuum Tube Volt Meter
{(V.T.V.M with milli volts scalc}.
10) Playback the tape previously recorded.
11} Adjust the output level to “0” dbm at “1,000 ¢/s" as indicated on the V.T.¥.M. by adusting the loudness volume,
12) Playback the recorded spot frequencies with the

conditions in {l11); make & memo of cutput level

and plot the value on a graph. At 1000 cps, set
the low and high
band peak to 0"

dbm.
Adio ]| K3
Frequency | | A.T.T. || LINE {NPUT
Oscillatar Mic. INPUT
T
MICROPHONE




TOTAL HARMONIC DISTORTION FACTOR

1K%s

Audio Taperecorder Distortion
Oscillator ¥ —3585 meter

Connect the measuring instrument as shown above, and record the 1,000 cps 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 required distortion factor may be obtained from the results of the above measurement by the following
formula;

dy=d—d,—d,
where, dy=Required
d =Qverall distortion factor
d, =Noise level
dy=Distortion factor of the oscillator
{(Note: New tape of particularly good quality should be used for measurement of the distortion factor].

SIGNAL TO NOISE RATIO

Set the Tone Switch on *Flat” position and playback a tape containing a 1,000 cps sine wave recorded at “0" VU
level on a standard recorder. Connect an 8 Q resistor te the output terminals of the recorder and measure its output.
Then remove the tape and measure the noise level under the same conditions. Convert into decibels each of the

measured values.

PFOWER OUTPUT
Playback a tape containing a sine wave of 1,000 ¢ps recorded at 0 VU on a standard recorder. Measure the
voitage at the output of the recorder to be tested when terminated with 8 Q.
Then use the following formula;
P = Desired output (W)
P= E = Measured voltage (R.M.S)

R =8Q

CROSS TALK (Cross talk between the tracks)
(TAPE)

(Ol

Tape direction RO Tape direction

As shown in the figure, first record a 1,000 cps sine wave on track Ne. 3 at +3VU level. Next, remove the 1,000
eps input signal and record under a non-input condition.

Then, playback the tape on track No. 3 and No. | {reversed condition of tape} through the 1,000 cps B.P.F. (Band
Pass Filter, Sensitivity,...1: 1) and obtain a ratic between the two from the foliowing formula.

C = Desired cross talk ratio (db)
E,

CozotogBo = bO0ews signal owouc level R
- * Ey—F, E;= 1,000 cps cross talk output level B2 77

E;= No-input signal recerd level

-3 -



CONTROL LOCATION

Supply Reel Shaft
Guare Circle
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Tape Guide
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V.

PROCEDURE FOR REMOVAL

i1

Loascr the RETAINING SCREW ol
TRACK SELECTOR KNOB hy axing
a Phillips-headed  serew driver (4ndlli-
s Temove  the

meters in alameter;

TRACK SELECTOR KNOR Gy hand

4 Loosen the RIETAINING SCEEWS
‘marked o, and b Lof the HEAL COV-
LR B and remove the HEAL COVER
Boirr the ssmwe monner.

2y Loosen the RETAINING SCREWS
Dmarked faband by of the HEAD COVER
AN b using the same serew driver and

remove the FIEALY COVER A by hand.

Loosen the RETAINING
the TAPE GUIDE by using a
4 niliimeters In diameter, DPhillips-head-
ed screw dziver and remove the TAPE
GUIDE by hand.

larger

SCREW o

SCREWS
of the 'RONT PAN-

o Loosen  1he
Tmarked faoand

Luosen tae RETAINING SCREW of
the PINCIT WHEEL by using the swae

; R | v e
serew  driver renve the PIWNCH L=l Ty USIAE iz I eI
N “ romave the FROINT PAN

WIIELEL by hand . cal ot
k ,osel the

< o e Jet

thi Fiim

Loy T
v

i
ZATLTHE By using e samw
the

E3) 0 TOILGVL

s




i1¥. Remove the TAPE TRANSPORT MECHANIEM ASSEM- 11 Loosen the RETAINING SCREWS marked a0 ¢ of the
BIY M. by sglowly lifting it from the case as shown i AMPLIFIER SHEATHING by using the sumue serew driver.

2 Psconcect the SPEAKER TIPS 'marked & o b oCand remove the AMPLITTER
ASSEMBLY A from the case hy hand.

PoRCIEAE Philipedeaded sere drivar

ARG o NN ANDPL




V. TRANSPORT MECHANISM

Fig. 1 illustrates the basic circuit arrangement of the transport mechanism which is a modification of the schematic
diagram attached to the Operator’s Manual and which gives better understanding of the functions and operation of

the tape transport.

FIG. 1
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1. STOP

Put the power switch [SWB801) 10 the ON position. Current

Load a tape and set the recorder to play condition.
In this state of

flows as indicated by red line in Fig. 2 and the main motor starts and the VU meter lamp lights.

tape transport, no relay or no solenoid coil is operated,

2. PLAY

As the play button is depressed under the STOP condition, the relay control current flows through the play button
micro switch (SW804} as indicated by red dotted line in Fig. 3 and the relay G is energized and locked by contact 6-2,
The relay G thus locked continues to be cnergized even with the finger released from the play button.  The current
flow is shown in red line. The current flows through contacts 7-10 and 5-3 of the relay G and into two torque motors.
The center taps of these motors are connected through the contacts of the relays A, B, C and E to the 40V terminal
of the power transformer {T702).. The tape is thus given proper tension.

At the same time, the current flows into the brake solenoid and pinch wheel solenoid so that the brake band is
let free and the pinch wheel is pressed against the capstan thereby causing the tape to travel at constant rate of speed.

While in tape travel, the stop button may be depressed and the stop micro switch {SW807) put in OFF position, so
that the relay contrel current is discontinued and the relay G unlocked, bringing the transport mechanism o a stop,

As the tape is fully wound onto the take~up reel and the tension arm dropped, the tension switch (SW803) turns

into OFF position, thereby the transport mechanism is reverted to a stop.

-7 -



3. FAST FORWARD

Depressing now the fast forward butten under the STOP condition causes the relay control current to flow through
the micro switch [SW805) as shown by red dotted line in Fig. 4 thereby switching the relay A into ON position.  As
the relay A is thus locked, the relay control current flows along the red line in Fig. 4 until the relay G and brake
solenoid become energized to release the brakes. 120 volts are applied across 8 & 3W resistor to the fast forward
motor as shown in Fig. 3, whereupon the fast forward motion of the tape is effected. This resistor is intended to
prevent transient pulse generated when switching the relay contacts.

FI1G. 2

e
=

FlGx. 3




FIG. 4

FIG. 5

RELAY®

150V

T702

F : Fast forward motor T -
R : Rewind motor S LT

4. REWIND

Depressing the rewind button under the STOP condition causes the current to flow through the micro switch
[SW806) as indicated by red dotted line in Fig. 6 so that the relay B is energized and locked by contact 7-10.  The
relay control current now flows as indicated by red line in Fig. 6 so that the relay G is energized and the brakes

released, whereupon the rewind motor is supplied with 120 volts through 8 Q 5W resistor as shown in Fig. 7. The
rewind mode of operation thus takes place.

FIG. 6

________

FIG. 7

805\ S !
' . - —
e o . £ i i 2
o E - g 13
v [ o eed”
RELAY(E o :

00000000 )

i

T?

=1

2
I : Fast forward motor

R : Rewind motor




REPEAT

a) REPEAT PLAY

To establish the repeat play mode of operation of the tape recorder, the repcat bution on the front panel should be
first depressed thereby to put the repeat switch [SWB808) in red-line position as shown in Fig. 8.

At a starting end of the tape, the automatic tape counter meter dial B should be calibrated by bringing its
zero point in regisiry with the arrow point of the dial-off button dial C, then set the set dial to its arrow pointing
any desired area of the tape-..--near the terminating end or any portion of the tapc desired for repeated play, as
illustrated in Fig. 3. Exact tape length in this case varies with the type of tape used; therefore, it is advisable to
check how far the zero point of the dial B has advanced when the tape is fully taken up by fast forward and set the
arrow of the dial A at that point,

Now, press the play butten so that the relay contrel current flows as indicated by red line in Fig. 8, thus establishing
the play mode of operation alreadly deseribed in Paragraph 2.

The dizl B turns in the direction of the dotted line in Fig. 9 arrow as the tape advances.

FIG. 8

STOP REWIND v

n

b} REPEAT REWIND

The dial B, in repeat play, continues to turn counter clockwise until its “0” point comes in registry with the
arrow of the dial A as shown in Fig. 1l. Then, the automatic dial switch (SW816} in Fig. 10 is put in ON position
and the relay control current flows in the manner shown by red line in Fig. 10 so that the relay C and relay G are
energized thereby to effect the automatic rewind operation.  Subsequently, the “0” point of the dial B rotates in the
direction of the dotted line arrow as shown in Fig. 11 and the automatic dial switch (SW816) is put in OFF position.
However, inasmuch as the relays C and G are respectively locked by contacts 7-10 and 6-2, the rewind mode of tape
motion continues while the capacitor G812 (2500 #F) is charged with 35 volts through the contact 6-2 of relay C.

When the manual reverse button (shown at D in Fig. 9) is depressed any time during the repeat mode of operation,
the automatic mode of rewind operation takes place just in the same manner as it would be with the switch (SW816)
put in ON position.

With a tape more than 2400 feet long, the dial-off button may be set in DIAL-OFF position and the dial B stopped,
whereupon the tape may be attached at the terminating end with a foil tape for contact with the sensing pin. That
foil tape causes the transport mechanism to switch on automatic rewind.

- 10 —



FIG. 10

7N

¢/ REPEAT CYCLE STOP

While the machine is in the repeat rewind mode operation with the dial B kept in the dotted line direction as
shown at Fig. 11, the “0” point of the dial B is at the same position with the arrow point of the dial C so that the
switch (SWBI4} is put in ON position by convexity of the dial B. Consequently, the 35 volt potential established in the
capacitor during repeat rewind is discharged through the relay D coil and the contacts of the switches (SW808, 810
and 814). This discharge current causes the relay D to be energized so that the current Aow through the brake solenoid
and pinch wheel solenoid 1s discontinued the and then the tape stops.

It takes 3 to 4 seconds to discharge the capacitor C812, while the tape is held w0 a stop. As the capacitor €812
is completely discharged, the relay D automatically becomes de-cnergized and the transport resumes the repeat play
mode of operation to begin reproduction of the tape. The operation of the machine just described repeats itself as long
as the hand 1s off the stop button,

FIG. 12 I
/PLAY\ L
STOP REWIND N o \




6. REVERSE

a) REVERSE CYCLE “NORMAL PLAY”

To establish a reverse play mode of operation, the reverse bution on the [ront panel is depressed so that the reverse
switch (SWE809) is put in the red line position as shown in Fig. [3. In just the same manner as with the repeat play mode
of operation, the “0” point of the dial B in Fig. 9 is brought in registry with the arrow marking on the dial C at
an initial turn of tape roll, while the arrow of the dial A is set to a terminating end of tape or to any desired point
on tape for reverse play. With the play butiun depressed in this manner, the relay control current flows in a manner
indicated by red line in Fig. 13. However, at the instant of depressing the play button there flows a charge current
through the coil of relay D into the capacitor C812 (2500 ;F) as shown by black line in Fig. 13, so that the relay D is
energized for about 2 or 3 seconds blocking the flow of current through the brake solenoid and the pinch wheel solenoid.

So, with the play button depressed, a few seconds must be anticipated until the charge current to the capacitor diminishes,
before the relay D is de-energized to begin normal play of the tape.

FIG .13

b) REVERSE CYCLE “NORMAL PLAY—-—8TOP”

The “0” point of the dial B rotates in the direction of the dotted line arrow in Fig. 9 accerding to the iape
advance, and comes in registry with the arrow on the dial A, whereupon the automatic dial switch (SW816) is put in
ON position and the refay I energized thereby discharging the capacitor G812 through the contact of relay I The
discharge current from the capacitor flows through the coil of relay . The relay D thereby energized for a few
seconds blocks the flow of current through the brake solenoid and the pinch wheel solenoid so that the machine is
held to a stop.

The tape may be stopped for 3 or 4 seconds any time during normal play accerding to Paragraph. 5 by either
when the manual reverse button is pressed or when the foil tape on the record tape contacts the sensing pin, just in the
same manner as the switch (SW8I16) put in ON posidon. At which time, the current fows through the contact of relay
I and the coil of relay E. As the relay E is thereby energized and the contacts 7-10 and 6-2 are closed in, the main
motor starts to reverse.

—-12 =



FIG. 14

— RORMAL PLAY _ o5 1 3
/ \\ L‘ ‘c—.:zl)l_ _-lj‘_J
\REVERSE PLAY S L '

I
Lal

FIG. 15

/, NORMAL PLAY \

8TOP STOP

\]REVERSE PLAY|

¢; REVERSE CYCLE “REVERSE PLAY”
With the machine held to a stop in the manner described, as the charge current diminishes with charging of the

capacitor C812, the relay D becomes de-energized so that the current flows through the brake solenoid and the pinch
wheel solenoid. Consequently, the tape begins reverse motion as the main motor has already reversed, thus establishing
a reverse play mode of operation. The current simultaneously flows into the reverse head relay coil connected parallel
with the coil of relay E, so that the playback hcad is lowered to reproduce the 2 and 4 tracks of the tape. The left and
right pre-amplifiers may be switched over by the relay I so that the recorded signal on the left channel is reproduced
without fail from the line output designated at this channel. For reverse play, tension in the tape may be adjusted by

changing the voltage impressed on the torque motor in the manner illustrated in Figs. 16 and 17.

-~ 13—



FIG. 16 FIG. 17

120V

F : Fast Forward Motor

R : Rewind Motor
trk'

T702
Normal Play Reverse Play

d} REPEAT CYCLE “REVERSE PLAY——STOP”

With the tape advancement on reverse playback, the automatic tape counter meter dial B rotates in the direction
of the dotted line arrow as shuwn in Fig. 11, As the “0” point on the dial B comes at the arrow point on the dial
C, the contact of dial switch (SW814) is raised by the convexity of the dial B as illustrated in Fig. 18, and the contacts
Y-Z are de-energized, hence, the relay I is de-energized as the charge current for the capacitor G812 flows through the
coil of relay D as shown by red line in Fig, 18. The relay D energized prevents the current from flowing through
the brake solenoid and the pinch whecl solenoid thereby holding the machine to a stop. De-energization of the relay
I stops the flow of current through the relay E and coil of the reverse head relay, so that the main motor is switched
back to forward rotation and the voltage applied to the torque motor switched to normal play. The preamplifiers
resume a normal play mode of performance. In this manner, the relay D continues to be encrgized (for about 3 to
4/seconds) until the charge current of the capacitor C812 is finally diminished. As the relay D is again de-energized,
the tape begins to travel in the normal play fashion.

Thus, the tape transport in the reverse cycle mode of operation repeats the sequence of Normal Play—-——Reverse
Play——-—»Stop.

FIG. 18

NORMAL PLAY

- \
STOP
N

REVERSE PLAY

~14 —



VI. MECHANISM ADJUSTMENT

1. ADJUSTMENT OF PINCH WHEEL

The proper pressure is applied to the pinch wheel
by plunger action and spring tension.

The proper pressurc 1o be applied io the capstan is
between 1400-1500 grams and pressure above or below
that range may cause wow and flutter. The pressure ad-
Justment is made by turning an adjusting screw as shown
by Fig. 19, where the direction of the arrow indicates
increasing pressure and the other direction indicates de-
creasing pressure.

FIG. 19
g oo
=]
O 8 ~
| s

ADJUSTMENT OF TAKE-UP MOTOR

The take-up motor is a condenser (3zF) start 4-polc
induction motor having optimum torque between 130 and
145 grams ranging when loaded with standard 7% reel in
“normal play”, f{as dclermined with tape wound cn 57
reel to a roll diameter of 60 mm using a bar gauge), The
motor is run in this manner to insure that the tape is
wound ata constant speed. The veoliage supplied 1o the
takc-up motor during this operation may range from 75
to 80 V. A. C.

The optimum to torque {viz. optimum back tension)
in the “reverse play” mode of operation ranges from 40
to X) grams with a feed voltage of about 40 to 45 V., A, C,,
approximately. The optimum torque when loaded with
107 reel in “normal play™ is set at 210-220 grams, with a
feed voltage ranging from 85 te 95 V. A. C., while in
“reverse play” the torque is set at 70-80 grams with a
feed voltage ranging from 55 to 65 V. A.C.

The torque can be adjusted by controlling the resistor
R8I4 (30Q) as shown in Fig. 20. Since this resistor is
adapted for varying the voltage fed midway between the
take-up motor and the supply motor, increasing the value
of the resistor increases the torque of the supply meotor
and conversely reduces the torque of the take-up motor.
With this in mind, adjustment of the torque should be
made with use of a wow meter 50 as to set the torque
to a level where wow and flutter are held to a minimum.

FIG. 20

R814(508)

For adjustment, loosen Lhe

screw and move the

strap as required

3. ADJUSTMENT OF SUPPLY MOTOR

The supply motor is, like the take-up motor, a
condenser {3 ¢F ) start 4-pole induction motor.

a) Its optimum torque when loaded with the 77 reel
i “normal play” is set between 40 and 50 grams
fas measured by a bar gauge with tape wound on
5" reel to a roll diameter of 60 mm). The voltage
fed to the supply motor is in the range between
40 and 45 V. A C.
The torque in “reverse play” is optimum in the range
of 130 to 143 grams with the feed voltage between 75
and 80 V. A. C.

b) The torque optimum for the loading of 107 reel
in “normal play” is in the range from 70 to 80
grams [with the feed voltage ranging from 55 to 65 V.A.C.),
while in the “reverse play” the optimum torque is in the
range between 230 and 235 grams (with the feed voliage
ranging frem 83 to 95 V. A C).
The optimum torque is adjusted in the same manner
as in the case of the take-up motor.

4. ADJUSTMENT OF HEADS

Adjustment of heads requires high-precision work-
manship and for this reason re-adjustment of the heads,
after delivery of tape-recorders, should be avoided without
attention of the skilled engineer. In casc, however, the
head requires replacement, this should be done in accor-
dance with the following procedures.

(A} Mounting and positioning of heads (See Fig. 21}

il Fix the head while loosening the control nuls @, @),
@ and @, and set the tape in motion for “normal
play™.

i} Adjust the position of the tape, using the inclination
control nuts @ through @ so0 that the tape passes the
centers of the tape guides @,(0,@® and ®), respectively.

iii} Now, set the machine in the “reverse play” mode of
.operation. Use the inclination control nuts @ through
@ and also the level regulating screw () and adjust
the position of the tape contacting the periphery of
the impedance roller (D so that the tape will assume
the same position as in “normal play”.

iv) 'Tobe sure that the adjustments have been properly
accomplished, check the heads once again with
respect to 11} and 1),

(Note that incomplete adjustment may lead to sluggish
displacement of the cross-field bias head.)
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B Adiustment of head levet
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FIG. 21

B) Adjustment of head level

* In “normal play” mode
a)  Adjust the erase head so as to be positioned
about 0.15mm above the upper edge of the tape by

turning the level control screw ®.

b) Adjust the position of the record head by
turning the level control screw (D so that the
upper cdge of the tape is aligned with the top
edge of the CH-1 core.

¢) Adjust the paosition of the playback head with
the level control screw @ so that the upper edge
of the tape is brought into register with the top
edge of the CH-1 core, in just the samc mannecr

as in the adjustment of the record head.,

* [n “reverse play” mode

aj  Adjust the playback head by turning the level
control screw (@ so that the lower edge of the 1ape
is located at the same level with the botton edge
of the CH-2 core.

* Note: Check the tape to head contact alignment both in
horizointal and vertical directions.

{C] Adjustment of playback head alignment

Playback an Ampex Alignment tape {8000 c/s) at
the tape speed of 3.3/4” in “normal play” mode
Set the head at a point at which maximum output is
obtained by turning the alignment control screw (@©.

Apply this test in “reverse play” also and see if the
differences of output levels between the two modes of
tape operation arc in excess of 1dB. If so, this should
be reduced to less than | dB by turning the alignment

control screw (@,

(D}  Adjustment of recording bias voltage
Set the machine in “record” mode of operation. Set

VTVM between the lead wire ired in colour) of the

bias voltage control coil ® and ground. Adjust the

terminal vollages to read 40 V.A.C. by vertically
moving the control screw in the coil @.

(Preferably, a driver of nen-conductive nature, for
example, a driver mode of a plastic material, should
be used for this purpese. An ordinary metal driver,
upon insertion into the coil @, alters the value of g,

resulting in correct bias voltage readings.)

(E) Adjustment of record head alignment
Sct a blank tape in motion at the tape speed of
7.172%. Record 10,000 c/s sine waves at about -10 VU.
Adjust the record angle control screw @ to obtain
maximum reproduce output.
* After the foregoing adjustments, the amplifiers should
also be adjusted in accordance with the section of

“Amplifire Adjustment” {except for the main amplifierl.

5. ADJUSTMENT OF BRAKE

In order to protect the tape from being damaged
when the machine comes to a “STOP”, the voltages fed
to both the supply motor and the take-up motor are
cut off from the relays, and each brake felt is simul~
taneously pressed against each motor pulley to stop the
rotation of the motors.  Adjust the brake, by turning the
brake regulating screws @ and @ while the machine is in
its “STOP™ mode as shown in Fig. 22, so that slippiag
tension between the lcft and the right motor pulleys and
the brake felt is maintained between 200 and 250 grams.
{Read the valuc with a bar gauge, using a tape wound

on 5% reels to a roll diamecter of 60 mm.}

N e A
MR
i i
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6. ADJUSTMENT OF P'INCH WHEEL MUTE
SWITCH
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FlG. 24

8. ADJUSTMENT OF REEL BASE [IEIGAT

When the
azains the reel cousing pe wear on ooe edue Gr even

rovl base |1:‘i-;_§l:t i imyproper. the wpe rilas

|}!'{‘]\-¢"|| T.‘l!]l'.
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of the maoior pulley and adin the recl conter wirth he

Sape cener byomoving the moter potiey B omnoads.

Plolnen the adjustent sorews. See Fre, 250
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6. ADJUSTMENT OF PINCH WHEEL MUTE
SWITCH

The switch is gang-operated with the pinch wheel for
constructing a voice circuit only under PLAY conditions.
Accordingly, improper adjustment of the switch contacts
may result in reproduction failure or troublesome noise
during fast rewind.

Adjust the switch contact position so that the contact
is OFI" when the pinch wheel is in contact with the
capstan. and ON when the pinch wheel is not operated.

g FIG. 23

Adjust  this  phosphor

bronze spring so  that

the pinch wheel mute

switch 1s OFF when the
i pinch wheel is operated
and is ON when the
pinch  wheel 15 not
operated.

7. ADJUSTMENT OF TENSION SWITCH

P

This tension switch is operative interlockingly with
the tension arrn in such fashion that only when the arm
is located between & and @ as shown in Fig, 24, the
switches 8W-802 and S5W-803 are tripped inte “ON?
position thereby actuating the relays. Therefore, loosen
the fastening screws @ and @ of the switches {(SW-802 and
5W-803) and displace them with fingers to adjust them
so that only when the tension arm is located between
and @, the lever (ft will press the button SW-802 and
conversely, the button SW-903 will emerge.

1

FIG. 24

8, ADJUSTMENT OF REEL BASE HEIGHT

When the reel base height is improper, the tape rubs
against the reel causing tape wear on one cdge or even
broken tape.

Loosen the height adjustment screws (a)---[two used)
of the motor pulley and align the rcel center with the
tape center by moving the motor pulley (b] manually,
Tighten the adjustment screws. [See Fig. 25

FIG. 25




ViL.

AMPLIFIER ADJUSTMENT

1)

b}

<]

ADJUSTMENT OF PLAYBACK OUTPUT LEVEL
(PRE-AMPLIFIER)

Connect VITVM {use one with Milli-Volt scale) to
line output as shown in Fig. 26.

Playback an Ampex 250 ¢/s test tape [7.57/s).  Adjust
VR20! fsemi-fixed resistor, 20 k) so that the Line
Output Level of Chanuel 2 indicates 1, 228 V. Ag this
point, the VU meter should indicate 0 VU £ 0.5 VU,
Then, adjust the Line Qutput Level of Channel 1in
the same manner as followed in the adjustment of
the level of CH-2. This adjustment should be done,
however, while pushing the playback head downwards
by about &.5 mm with fingers after setting the Head
Selector either to the 3-2 monaural position or to the
sterec position. Compare both Line Output Levels
after adjustment. By reading the 355 VU meter, the
level of CH-1 will be about 0.5 to 1 dB lower than
that of CH-2.

FIG. 26

TR203 TR204
® 28B75 ®

2SB75

LINE OUTPUT
iy o EbeT

ADJUSTMENT OF RECORDING EQUALIZATION
CHARACTERISTICS

Set a testing blank tape (SCOTCH-111) on the machine.
Set Fgualizer Switch in the 7.1/2% positon.

Supply 1,000 ¢/s sinc wave of the Audio Frequency
Oscillator 1o the Line Input of the X-333 through
the Attenuator [ATT).

Set the X-335 in “record” mode. Sci the tape inio
motion at the tape speed of 7-1/27, and set the Play-
back Qutput Button In “IN” position (thereby plac-
ing the machine in the playback monitoring for re-
cording).

FiG. 27

{RECORD AMP 3 A—501CARD)

0.5.C

LINE POT Clo8
AT.T | N S—

JRI01{10KB)

e]

£]

Operate the Line Volume and the ATT to adjust
the input level so that the level of the Line Output
reads about 200 mV {—~16 dB}.

After this adjustment, shift the signal frequency of
Audio Frequency Oscillator to 10,000 ¢fs. Operate
the resistor VR-102 {300 @ {B} semi-fixed resistor) (o
adjust the Line Ouiput Level of X-353 so as to as
sume the same value as that in },000¢/s (approxi-
mately 200 mV),

“Check”:

in the {f] state, shift the signal frequency of Audio
Frequency Oscillator to 18,000 ¢/s, and it will be noted
that the Line Quiput Level of the X-355 1s set at
—6dB or lower, as compared with the level at [,000¢/s.
Furthermore, when Equalizer Switch has been shifted
to 3.3/4” with the tape running at the speed of 3-3/4*,
the Line QOutput Levels for 1,000 c/s and 10,000 ¢/s
will be equal.

In the event that the equalization characteristics should
deviate from the above siandards after proper adjust-
ments, such deviation may be due to mal-adjusted
heads, and hence the heads should be readjusted accor-
ding to the instructions on the Adjustment of Heads,

ADJUSTMENT OF RECORDING INPUT LEVEL

Connect VTVM to Line Qutput,

Supply 1,000 ¢/s sine wave of Audio Frequency Osci-
lator to the Line Input of the X-355.

Sect a testing blank tape (SCOTCH-111] ¢n the ma-
chine, Set the X335 in “record” mode, and set the
tape in motion at the specd of 7.1/2%.

Set the Playback Output Button in “IN™ position.
Manipulate the Line Volume {10 k Q A} to adjust the
Recording Input Level so that the indicator vollage
of VTVM connected to Line Qutput reads 1. 228V,
In the state of [e], re-set the Plavback Output Bution.
‘Then, set the Record Output Button in “IN™ position
and operate VR-101 (10 k2 B) so that the indicator of
the VU meter of the X-355 will point at the volume
unit of “07.

If this later adjustment has been correctly accomp-
lished, the VU meter should indicate the same value
also when the operation of the output button is shifted
from the Record Output Button to the Playback
Output Button.

{(PLAYBACK AMP 3AS02CARD)

TR—104

LINE OUT

V.TV.M




4; ADJUSTMENT OF D. C. BIAS FOR POWER
TRANSISTORS (25B338 (A))
Sct the ammeter as shown in Fig. 28, Operate VR-
401 and VR-402 o that the amperage at absence of
signal will be 530 mA.
FIG. 28

25RB338NIK 2 LT é)

{Adjustment will be facilitated by the insertion of a short-

circuited plug into the External Speaker Jack)

51 ADJUSTMENT OF RECORDING BIAS VOLTAGE
This has been already described under the paragraph
entitled, “Adjustment of Heads”. Note that VTVM
is set as shown in Fig. 29, and XL (reactance] of the
Recording Bias Control Coil 3A-VAG is adjusted to
accomplish this purpesc.

FIG. 29
“”iﬁ
25B370A T
AL LvrvM
—§
PARE =

™ <

S

mr

8) S/N ADJUSTMENT

Playback a standard 230 cps fer 1,000 cps) sine wave
tape recorded on a standard tape recorder {the tone
switch should be set in the Flat Position). Connect
VTVM (mV scale type] with 8Q resistor to the

- 19 -

Speaker Output Jack and adjust the loudness volume
until the VTVM indicates “0" dB. Then, remove
the standard tape.  Measure noise level under the
same conditions and adjust by bending the shield
metal located opposite to the playback head to read

a lower noise point on the meter,

FIG. 30

51, OUT
o 80
355 A i V.T.V.M




Viil. MAINTENANCE

All moving parts have been tubricated before packing.

IMPEDANCE
ROLLER

After every 1300~2000 hours operation.  lubricanon s
requived for the following items. The grade af il chosen
should be pood qualivy sewing nuchine il

The auiodial gear porions should Le Jubriciied wish
aosmaldl amowen of hivh gualiny gicase.

The surlaces of the ernse. recoerd, bias o plaviak

JE IS §
= viller

SRS LN

thie CUTERLAL It e 1s ]"3].'2 i FL‘Y“IT{EEL

whieel oflen berume contaminaicd,

[
DR, e i

Plhese surlaces should be cleaned {rom dime o time with

aosolt cioth iauze. ereld dipped in aleshal or chloroihene-

nil.
Exireme care shouid be taken inoovder not 1o aHow the
adherence of oib or grease an che drive bels as this moy

cavse shipping Should oil or grease siek o the drive bels

i
clean with w soft ¢loth soaked it a cleaning solvent sach
s alcohel. In othis case. other Jteros i contact with the
belt roust also be cleaned.

I'or fubricarion. refer wo Fig, 31

LUBRICATION POINTS ]

Lbisate

AALIN 11Dy e replace two bearings ;

Lelt anm ring
Capstan shaf 2 drops "
Impedance rollor shafi o 2 drops '
Pinch wheel shaftoor 2 drops E
ot e e e et e L drap
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Vill. MAINTENANCE

All moving parts have been lubricated before packing.
After every 1500~2000 hours operation, lubrication 18
required for the following items. The grade of oil chosen
should be good quality sewing machine oil.

The autodial gear portions should be lubricated with
a small amount of high quality grease.

The surfaces of the erase, record, bias and playback
heads, the tape guide roller, the capstan and the pinch
wheel often become contaminated.

These surfaces should be cleaned from time to time with
a soft cloth {gauze, eic} dipped in alcohol or chlorothene-
nil.

Extreme care should be taken in order not to allow the
adherence of oil or grease on the drive belt, as this may
cause slipping. Should oil or grease stick to the drive belr,
clean with a soft cloth soaked in a cleaning solvent such
as alcohol. In this case, other items in contact with the
belt must also be cleaned.

For lubrication, refer to Fig. 31.

LUBRICATION POINTS

Main motor ««e-eeeeereesssesnessnnne s replace two bearings
Left and right motors :reereeemereee replace a bearing
Capstan shaft-esrommmmen 2 drops
Impedance roller shaft <o 2 drops
Pinch wheel shafiee e, 2 drops
GElE OO -+ -eeerrsrermireetsstssanissnrrmyrssessanansssneenassensnns 1 drop

FlG. 31

IMPEDANCE
ROLLER

FLYWHEEL

. INDEX COUNTER
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TORQUE MOTOR

VPRV

1~2 DROPS
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REPLACEMENT PARTS TABLE

Parts No. Nomenciature
MAIN MOTOR BLOCK
01-001 Main Motar Camnp.
002 Motor Chassis, Main Motar
003a  Motor Pulley
003b  Screw, without Head
0042 Motor Fan
004b  Ring, Motor Fan
O04c  Screw
005 External Shield Plale, Motor
006a  Flywheel Comp.
006b 4 mm Ball Bearing
006c  Thrust Metal
007 Main Metal Case
(os Plate, Main Shaft
009 Prop A, Flywheel
010z  Plate, Flywheel
0l10b  Belt Change Lever
0l0c  Screw
010d  Prop, Belt Change Lever
(10e  Screw
afl Drive Belt
012a  Speed Change Lever Comp.
012b  Spring F, Lever
012¢  Screw
H] 18P Slide Switch (FS5-60[N)
Ol4a 6P Slide Switch, Cycle Change
[FS-201NB) .
(}l4t:  Name Plate, Cyele Change
0l4e  Screw
Ol1d Washer
0t5 MP Condenser
0i6 Resistor 1 /4P 10K ohms
017 2P Plug
018 4P Plug (T Type!

WIND MOTOR BLOCK

02-001 Wind Motor Comp.
002 Rewind Motor Comp.
003 2P Plug
004 MP Condenser 4y 300 VAC
005 Supply Pulley
006 Take-up Pulley
HEAD BLOCK
03-001 Head Assembly Comp.

Parts MNo.

03-002
002a
002b
002¢
002d
002e

003

003a
003h
003c

003d

0d3e
O0af

004

004a
004b
004c
004d
e
004§

0051
005m
Q050

0052
6l

0072
0071
007¢
007d

008

009
0094
00%h
009
009d
009
0097
009g
000h
0091

010

0lta
0ilb

0i2

013

Nomenclature

Erase Head Comp.
Shift Table, Erase Head
Metal, Up-Down Table
¢ Spring

Plate, Erase Head

Pin, Cam

Recording Head Comp.

LP Angle Table

LP Table

Height Adjusting Plare A,
Recording Head

Height Adjusting Plate B,
Reccording Head

Angle Screw, Recording Head
Serew, Up-Down Recording Head

Bias Head Comp.
Shift Table, Bias Head
Metal, Field Table
Side Plate, Bias Head
Lever, Bias Head
Connecting Plate

{~} Screw 2.3x 4.5

Playback Head

Shift Table, Playback Head
Shaft, Up-Down Playback Head
Reverse Spring

3 mm closed Nut

Angle Table, Playback Head
Shift Metal, Playback Head
Angle Screw, Playback Head
Height Adjusting Plate, Playback
Head

Angle Adjusting Spring
Up-Down Lever, Playback Head
Spring, Head Plunger

3 mm Nut

Prop, Playback Head Shiit
Spring, Playback Head Shift

Table, Head
Stopper

4T Tape Guide. B
Tape Guide, A
Micron Guide, A
Micron Guide, B

Hum Bucking Coil

Tape Guide Comp.
Screw

Z Guide, A

Washer A, Tape Guide
Washer B, Tape Guide
Braring

Z Guide, B

Z Arm

Spring, &

Z Lever, A

Z Metal

Slider Lever, E

Slider Lever, D
Stop Spring, B

Screw, Amplifier Lever

Slider Lever

Parts No.

03-014a
0l4b

G5
016
017
ole
019
020
02i
022
023
024
(24a
024b
{25
025z
025b
026a
0260
026¢
0264
027
028

024

Nomenclature

Shifter Lever, C
Shifter Pin

Shield Plate, Head

Switch Table

4T Cam

Shaft, Head Whecl

Head Gear, C

Head Gear, A

Shield Plate, H Switch
Rotary Switch

Shield Plate

Plunger A (SDC-M10A) Comp.
Plunger A

Shift Joint, Playback Head
Plunger B (5DCG-M10B) Comp.
Plunger B

P Joint, Bias Head

Pull Shaft, Bias Head
Pull Metal, B

Puli Lever

Spring, DA

2P Plug

4P Plug

4P Plug (T Type)

HEAD €OVER BLOCK

04-001

0n2

003a
005b

Head Wheel
3A Cover, A

3A Cover, B
Screw 4 12

PUSH BUTTON BLOCK

05-001
002
003
004

005a
005b

(062
006h
Q0bc
006d
006e
anef

007

008

Main Tush Button

Spring, Mechanisin Push Button
Guide, Pushh Button

Prop, Push Button

Chassis, Switch
Rubber Bush

Micro Switch

Plate 4, Micro Switch
Plate B, Micro Switch
Collar, Micro Switch
Shaft, Micre Switch
Washer Pin

Push Button, Power Switch

Power Switch
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Parts No.
05-009

o010

Gda
010b
0l0c
010d
0ide
010f

ol1

012

Nomenclature
Push Button, Automatic Switch

3AF Block Comp.
3AF Print plate
Auto,  Chassis

2P Socket {B Type)
Tip Jack

Tip Pilug

8P Plug

8P Johnson Socket, for Remote
Control Comp.

Silcon Diode SW.(52

RELAY BLOCK

06-001
002
002a
002b
002c
002d
003a
003b
003c
003d
003e
0031
003g
005h
0031
004
005
G0G
006a
00Gb
(06c
007

008a
008hb

009
010
011

012

013

014

Relay Printed Plate Block Comp.

Relay Printed Platc
22 Muiti Jack

11P Sacket (O Type;}
2P Socket (B Type)

4P Socket (B Type)

MP Condenser 0.5g¢ 350 VDC
(220 VAC)

MP Condenser Qg 350 VDG
(220 VAC)

MP Condenser 0.5 150 VDG
MP Condenser 0,1y 150 VDC
Oil Condenser 0.02p 400 VDG
Electrolytic Condenser 50z 30V
Wired Resistor 5L 8 ohms J
Resistor 1P 100 chms J
Resistor 1/4P 50 chms K

Lug Type Condenser 2500y 40V
9P Plug

P Printed Plate Chassis Comp.
Table, P Socket

Choke Transformer, Reverse
Plunger (0.3H 0.1A}

Base, P Chassis

Resistor 50 ohims [0H

55 Prop.
45 Prop. (Ilexagonal}

69 Prop.

Side Plate, P Chassis
Relay Switch DG 24V
Relay Support Plate, B
Print Plug

6P Plug

BRAKE BLOCK

07-001
002
003a

0030
03¢

Brake Relay Table Gomp.
Brake Connect Plate Comp.
Brake Band

Switch Angle, A
Switch Angle, B

Partz No.

070042
004
(04c

H15a
(05b

O06a
006

007a
007b
007c
0074
007e

008

009

Naomenclature

Spring, Brake
Spring Tolder, A
Spring Holder, B

Brake Adjusting Screw
Brake Adjusting Spring

Brake Lever Comyp.
Shaft, Brake Lever

Brake Plunger
Relay York
Cannecting Screw
Table, Micro Switch
Micro Switch

4P Plug (T Type)

Tip Coonector Jack

REPEATER BLOCK

08-00]a
00lb
Ddle
ocld
00le
eI
0clg
001h
00li

002a
002b
002¢
0024
002e

003

004a
004b
004c

005a
Q0ab

0062
0061
006

0o7a
0G7b
007c
007d

008a
008b
008c
G084

Dial Buiton

Spring, Repeater Knob
Repeater Knob, B
Repeater Dial

Spring, Clamp

Spur Gear

Dhal Stop Plate
Repcater Switch
Switch Angle, A

Repeater Change Knob
Escutcheon, Repeater Change Knob
Change Lever

Angle, Change Lever

Shaft

Timer Chassis Comp,

Lnsulator Spacer
Insulater Table, Switch
Switch Plate, B

Repeater Gear
Washer

Pressure Spring
Clank Gear

Screw, without Head

Metal Fitting, Shaft
Repeater Gear
Spur Gear

Repeater Worm with Shaft
Washer

Timer Pulley

Timer Belt

Angle, UZ Socket
UZ Socket
Condenser Q-AK]
Tip Connector Jack

TENSION ARM BLOCK

09-00]
00la
001lb
Mlc
001

(i a

Tension Arm Comp.
Guide Pin, Tension Arm
Metal, Tension Lever
Nut, Tension Lever
Cushion, Tension Arm

Lever, Micro Switch

Parts Mo,

090041

005

LU

Nomenclature
Spring, Micro Switch
Micro Switch

Table, Cut-off Micro Switch

IMPEDANCE BLOCK

10-00i

002

003

004

a3

006

007

Z Ruoller

Screw, Z Bearing
Bearing 608VUC2E
Z Case

Bearing Collar

Pin

Impedance Wheel

PINGH WHEEL BLOCK

11-00%a
00ib
001c
001d

052
003

004a
004 b

005

0054
005D
005¢

006a
M6b
006
06g
(ilibe

0672
07b
07

{4} Screw Flat Mould 4x 12
Cap, Pinch Wheel

Pinch Wheel

Shaft, Pinch Wheel

Base B, Pinch Wheel

Shaft, Pinch Wheel Arm

Arm, Pinch Wheel
Spring, Pinch Wheel

Relay Comp.
Relay York
Plunger

Tip Connector Plug

Pinch Wheel Pull Bar Cornp.
Washer

Pressure Spring, Pinch Wheel
MNute

Stop Pin B, Pinch Wheel

Short Switch B
Prop B, Short Switch
4P Plug

COUNTER BLOCK

12-001

002

003a
03k

004

Counter Four Digit Comp.
Plate, Counter

Pulley, Gounter
Screw

Belt, Gounter

POWER BLOCK

13-001

a0z

003

o

Power Chassis
Power Transformer
Auto. Transformer, Motor

Bectifier SPIN-0O1
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Parts No.

13-005
006
007
008a
(08h
009
010

Olia
Oilb

012a
0iZb
0iZc
olad
013
014
G5
06
017

018

019
020
G21

022a
022b

023

024

025a
025b

026
027

028

Nemenclature
Rectifier 12G-2
US Socket, TV-318
9P Mould Socket, Black
6P Slide Switch E85-22C-NB,
Cycle Change
Name Plare, Cycle Change
3P Lug Plate
2P Lug Plate

Lug Type Condenser 500y 50V
Tubular Type Condenser 5004 50V

Wired Resistor L5L 0.2 chms K
Wired Resistor 2L 120 chms K
Wired Resistor 2L 100 ohms K
Wired Resistor 5L 105 chms K
12 mm Rubber Bush

Power Connector Plate

Power Selector Knob

Power Change Socket

Hexangular Prop, Selector

6P Slide Switch ES8-22C-NC,
Power Change

Prop, Switch
Hexangular Prop, Selector
Arm, Power Selector

Plate, Power Selector
3 mm Closed Nur

£P Slide Switch ES5.22C.NB,
Reel Size

3A Fiber

Fuse Post
Fuse, 3A

Cord Support
AC Cord

Rubber Bush, AC Cord

PANEL BLOCK

14-001
00la
00b
00lc

002
002z

003a
003b
003c
003d
003e

Mechanism Panel

{+) Screw Truss 44
Washer

Prop, Mechanism Panel

Mechanism Frame
{+) Screw Truss 4% 25

Reel Holder

Screw Flat 3% 8
Rubber, Reel Table
Plate, Reel Table
Spring, Reel Table

Parts No. Nomenciature
14-003f  Screw
003z Reel Table Ring
604 Speed Change Knob, B
005  Screw, without Head
0056 R Guide
005¢  Prop, R Guide
005d  Cover, R Pin
003 R Fin
005 Insulator Ring
006 Pust Cover, Capstan Shalt
GASE BLOCK
15-001 Case Comp,
00la Case
002a  3A Ventilator
0026 (4) Screw Truss 3x6
003 Cord Holder
004 Sound Mirror
0052  Amplifier Base Panel, Case
0056 Catch, Amplifier Base Panel
00ba  Rubber Foot
006b (4} Screw Truss 4x 20
007z  Escutcheon
007b (4} Screw Truss 3«8
008 Speaker Russ Plate
009  Speaker 6D}
W3] Russ Plate, A
011 Patent Name Plate
012 Suppart Angle, Case
013 Catch
ol¢ Hinge
AMPLIFIER CHASSIS BLOCK
16-001 Amplifier Chassis, &
002 Amplifiler Chassis, B
003 27 Prop
004a  Holder A, Muliti Jack
004b  1OP Multi Jack
0% Hoder B, Mult Jack
005 18P Multi Jack
006a  Supporter, Printed Flate
00tb  Holder, Printed Plate Supporter
007a 4P Jack
0076 Table, 4P Jack
00Ba 4P Socket
008b  Holder, 4P Socket

Parts No.

16-00%
009k

015
Ol
Q12
G13
014

15a
015b

(16a
¢l6b
Ol6e
Gled
Gl6e

017

G18a

018b

018¢c

019a
215b
a19¢
019
9
0194
019¢

Nomenclature

2-pole E Jack
Name Plate, Jack

4P Connector Socket
US Plug

Tip, Speaker

Small Rubber

Speed Nut

2P Fuse Holder
Fuse, 1A

3P Lug Plate, Small
3P Lug Plate, 3| Li
4P Lug Plate, ¢1 L2
4P Lug Plate, 42 L1
5P Lug Plate, Small

Transistor 25B 338(A) or 258 471

Tubular Type Electrolytic
Condenser 500 F 25V

Tubular Type Electrolytic
Condenser 200y T 25V
Tubular Type Electrolytic
Condenser 1000y T 25V

Resistor 1/4P 47 ohims K
Resistor [/4F 220 ohms J
Resistor 1/4P 820 chms
Resister 1/4P 6.8K ohms K
Resistor |/4P 10K ohms K
Resistor |/4P 100K ohms
Wired Resistor 3WL 8 chms K

AMPLIFIER FRAME BLOCK

17-001
002

003a
003b

(042
00dh

005

006

007a
007k

008a
008h

09z
009b

010a
010b

Olla

0ilb

Amplifier Frame
Support Angle, Amplifier Frame

Prop A, Amplifier Panel
Prop B, Amplificr Panel

Prop A, Switch
Prop B, Switch

VU Meter (VH-30]

Spring, VU Meter

Pilot Lamp, Swan Type
Lamp Socket

Recording Button
Lever, Recording Lock

2.pole E Jack (MIC
Heolder, Jack

Input)
3-pole E Jack [Headphone Input)
Holder, Jack

Seasaw Switch {Function Switch,
Tone Switch, Speaker ON/OFF
Switch)

Seasaw Switch (Equalizer Switch)
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Parts No,

17-012

OI3a
013b

0lda
al4b

013a
015b

ale

Nomenclature

Push Button Switch (Equalizer
Switch)

3P Lug Plate, Small

5P Lug Plate, Small

Variable Resistor, Duplex
Variable Resistor

Resistor 1/4P 10K ohms
Resistor 1/4P 39K ohuus

Tubular Type Oil Condenser
0,02 (M) 400WV

AMPLIFIER CARD BLOCK
RECORD CARD

18-001
002
GG3
004z
004b
005a

{G5b
005¢
0)5d
003e
00sf

005z
0050
005i

006z
006b
006c
006d
{i06e
006t
006e
006k
Q06i
006;
006k
Q061
006m

007a
6o7h

008
009
010

Record Card Comp.
Printed Plate, Record Card
Hclder, Record Card

Transistor 25B 443 (A}
Transistor 25B 75 (B)

Tubular Type Electroiytic
Condenser 30y F 3V

Tubular Type Electrolytic
Condenser [00g F 3V

Tubular Type Electrolytic
Condenser 100z F 6V

Tubular Type Electrolytic
Condenser 10p F [0V

Tubular Type Electrolytic
Condenser 100p F 10V

Tukular Type Electrolytic
Condenser i0g F 25V

Mylar Condenser 0.033, F 50V K
Mylar Condenser 0.047p F 50V K
Mylar Condenser 0lg F 50V K

1/4P 100 ohms K
1/4P 220 ohms J
1/4P 300 ohms }
1,/4P 560 ohms J
1/4F 12K ohms ]
/4P 1.5K ohms j
1/4P 3K ohms K
1/4P 33K ohms K
1/4P 10K ohms K
1/4P 10K ohms J
1/4F 15K ohms ]
Resistor /4" 22K ohms ]
Resistor 1/4P 100K ohms ]

Half Fixed Resistor 500 ohms (B)
Half Fixed Resistor 10K ohms (B)

Peaking Coil 300, H
Serew, (47 2.3x53
2.5 mm Nut

Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Hesistor
Resstor

PLAYBACK CARD

19001

. L
005
004

004b
004¢

005a
005h

005¢

Playback Card Gomp.
Printed Plate, Playback Card
Holder, Playback Card

Transistor 25B 443 (A)
Transistor 25B 75 (B
Transistor 25B 75 (F)
Tubular Type Electrolytic
Condenser 30y F 3V
Tubular Type Electrolytic
Condenser 100y F 3V

Tubular Type Electrolytic
Condenser 100y F 6V

Parts No,

MNomenclature

19-005d Tubular Type Electrolytic

Condenser 10 F 10V

005:  Tubular Type Electrolytic
Condenser 100p F 10V

005f  Tubular Type Electrolytic
Condenser 10g F 25V

005g  Tubular Type Electrolytic
Condenser 50y F 25V

On Mylar Condenser 0.01p F 30V ]

0051  Mylar Condenser 0.22; F 35V K

0062 Resistor 1/4P 100 ohms K

006k Reststor 1/4P 220 ohms J

006c  Resistor 1/4P 270 ohms J

006d  Resistor 1/4P 300 ohms J

006z Resistor 1/4P 560 ohms

006f  Resistor [/4P L.5K ohms J

006g  Resistor 1/4P 1.8K ohms K

006h  Resistor 1 /4P 2.2K ohms K

0061 Resistor 1/4F 3K ohms K

006  Resistor 1/4P 3.3K ohms K

006k Resistor 1 /4P 47K ohms |

006l  Resistor /4P 68K ohms K

00bm  Resistor 1/4P 10K ohms K

006n  Resistor 1/4P 10K ohms J

006c  Resistor 1/4P 15K ohms J

006 Resistor 1/4P 100K ohms J

007 Half Fixed Resistor 20K ohms (B)

008 Headphone Transformer 7K ohms:
8 ohms

09 Screw, (4 23x5

oL 2.3 mm Nut

RELAY GARD
20-001 Relay Card Comp.

002 Printed Plate A, Relay Card

063 Printed Plate B, Relay Card

004 Silicon Diode SE-05a

005 Tubular Type Electrolytic
Condenser 2002 F 25V

006a  Resistor 1 /4P 220 ohms J

006b  Resistor 1/4P 1K ohms K

ony Compound Body 120 chms+0.1p F
250V

008a Relay FBV153b

008b  Socket

008c  Metal Holder

Qo9 AP Sacket, Printed Plate

010 Angle, Relay

il Holder, Reloy Card

012 Screw, (4] 2.3x5

a13 2.3 mm Nut

MAIN AMPLIFIER CARD

21-001
002
003
004
005
006a

Main amplifier Card comp.

Printed Plate, Main Amplifier Card
Radiative Plate

Radiative Plate, Transistor

Holder, Printed Plate

Tubular Type Electreiytic
Condenser 500 F 3V

Parts No.

21-006b
006c
006d

006e
OGof
006z

007a
007b
007¢
007d
007e
007f
7g
007h
0671

007j

007k
0071

008
009
010

Olia
0llb

012
013
014

Nomenclature

Tubular Type Electralytic
Condenser 10 F 6V

Tubular Type Electrolytic
Condenser 500 F 6V

Tubular Type Electrolytic
Condenser 504 F 10V

Mylar Condenser 0015 F 50V K
Mylar Condenser (L0224 F 50V K
Mylar Condenser 3301 33WV K
1/4P 12 ohms K

1/4P 150 ohms K

1/4P 150 ohms J

L/4P 470 ohms J
Resistor 1/4P 1K chms J
Resistor 1/4P 1.2K ohms |
Resistor 1/4P 33K ohms K
Resistor 1/4P 5.6K ohms J
Resistor 1/4F 30K, cbms J
Resistor 1/4F 15K ohms J
Resistor 1/4P 100K ohms K
Resistor 1/2P 680 ohms K

Wired Resistor 3/4WL 0.5 chms K
Half Fixed Resistor 300 ohms (B}
Driver Transformer N-35.2052

Transistor 28B 75 (A)
Transistor 25B 370A (A)

Thermister }3D27
Screw, (4+) 23x5
2.3mm Nut

Resistar
Resistor
Resistor
Resistor

OSCILLATOR CARD

22-001
002
003
004
(5
GG
Q37

0076

008a
008b
8c

00g
o010
a1l
012
013
014
015

Oscillator Card Comp.
Printed Plate, Oscillator Card
Chassis, Oscillator

Prop A, Switch

Radiative Plate

Transistor 25B 370A {B;

Tubular Type Electrolytic
Condenser 1004 F 6V
0il Condenser 0.01y F 400WV

Resistor 1W 36 chms J
Resistor 1/4P 20K ohms ]
Resistor 1/4P 3K ohms J

Oscillator Coil

Plastic condenser 0.06x F 400WV
Screw, (+1 3x 12

M3 Nut

Screw, (4} 3x8

Screw, (+) 3x5

M3 Nut

AMPLIFIER PANEL BLOCK

23-001
002
003
004
005a
005b

Amplifier Panel

Escutcheon, VU Meter
Escutcheon B, Recording Lamp
Lscutcheon, Recording Button

Knob A, Amplifier
Knob B, Amplifier

Push Button (P.B/REC. QUTPUT}
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TROUBLE WITH

X1. TROUBLE SHOOTING CHART

PLAYBACK SYSTEM (AMPLIFIER)

[No sound from loud speaker

? X et . d
Sound from line-out HM&IR amplifier defective %i‘?}is‘;{::ﬂege connected to

fack defective

Loud speaker or EXT. speaker

EXT. speaker

No sound when be connecled to} Cheek main transistors '25B 7508,
I_ 25B 370A (A, 25B 3381

{No sound from line- out i———{B(*}voltage not supply}———-{ PG1, JC701, poor contact

1201 (2W ) defective

Silicon diode (12C.2% or resisler

__‘ y | 4P Plug, 4P Jack (JC4){for head
B —}voltage supply [ copnectipn) poor contact

——-I Playback amp. card and socket poor centact

—4 Relay {for tone change] contacts defective

EE—

] Check transistors (TR201, 202, 203, 204 |

i

Replace.

[Replace. |

|

Adjust.

6

Adjust.

rReplace.

———|Poor contact of ontput monitor switch

i

Regplace,

i

—lzlayback head coil opens or lead wire takes off I——{Rep]ace.

L

Plays but volume insufficient —}—

— B(—} voltage low |———Silicon diode(12C2}, R704(120Q 2W ), C701, C702 defective

Bl—) ] ]' Transisters {TR201, 202, 203, 204 } or min Transister
L — 1 veltage normali—— 25B 75(%), 25B 370A (£, 25B 333 (&) defective

Replace.

—-—| Dust adhering to head Ii‘—

}t

Hum is decreased if playback

[ Much hum !f

t head is grounded.

Playback head shield plate angle incorrect

Playback head shield or insulation defective

rlrregu]ar seratching or era

Inductive pick-up }-—-———-

Replace.

Adjust.

Replace.

!

—-—{ Ground the recorder _J

—{ Change- the location of recorder

'—LNO change even when grounding playback head }-—-‘————[ C701, 703 defective

!
!

Replace.

—{ Ground wire take off

Readjust.

I

ckling sounds } {P]ayhack amp. Transistor 25B 75 defective

rNoise bursts continue }

Lack of treble l—-w

———-{ Relay (for changing tone) contacts defective
fNoise bursts when playing the tape }——{ Tape itself noisy Replace.

—{Head 15 magnetized }-—I Demagnetize head ]

—'Not caused by tape g':;\er::s:iiiiors (TR-201, 202, 203, 204

——{ Poor contact between head and tape ’——f Dust adhering to the head surface

I——-——l Clean

———I Baeck tension weak |—| Torque adjust of left and right torque motors

———‘i Head angle incorrect |——| Readjust head angle |

" Head worn_} {Replace ]
—1 Tape itself defective |}

—-{Tape lifter does not return perfectly }———[ﬂleck and adjust ] .

| Lack of bass |——‘ Tone SW contacts defective Adjust.

]7Sound distorted _}———-—

——lProtector fuse (1A} (for main Amp.} epens Repiace.

——| Dust adhering to head surface —I— Clean

—'{ Head weorn JL Replace,

-———LSpeaker defective |l Replace.
'———{_Check tfansist_ors and cundensers

ik




RECORDING SYSTEM TROUBLES (AMPLIFIER)

No recording possible ’——[ Recording lamp does not light. Relay (RLH) defetive }_—@

Concsel o Someey DUELGH dees v
-—{ Recording lamp lights '—"—-—| VU meter does not indicate. }—— };E‘Lemggch?\{:c““ or lead }-——‘{Replace and adjust|
E:f;ilngja;kopcen:ﬁfts ot
v

—1 Transistors {TR101, 102,103} defective H Replace

—1 VU meter indication is norma].}——'—| Transistor TR1041 or Cl12 defective H Replace _]
—{ Recording head defective J—-{_Replace. J
Components of oscillator circuit ’
os:;ll-]i:tor zoil defective. Fires e @ace' I
Sound is distorted. }_ gu“gn[‘i_luaniistorted at RECORD MONITOR —|] Record bias voltapge incerrect }—‘R_&adju_st.J
T (e |
—4ﬁ01 (peaking coil) defective }-——@
—{Recarding head defective I-—(M

Sound distorted at RECORD MONITOR —JTR]()I, 102, 103 defective )—! Replace. l
SW "IN 'C :
dens f TR101, 102, 103
ci?cueir;qz:?eglive H Replace. _5
—1Excessive input due to decreased semsitivity of the VU meter }—LReplace ]

Faulty erasing l ]l Does not erase at all. }————-ﬁ Erase head defective —’———i Check and replace i

——] Excessive amount of dust adhering to surface of erase head J—m
—{ Incomplete erasure _; IErasing bias voltage law—}——————! Transisior 28B 370A (B) defeci.in::; Replace. ;
——{Oscillalor coil (3A-08L) defectivcl—ﬁ Replace. ‘
————{ Erase head coil defective. I——i Replaee. I

!Sti}l noisy i———‘ Transistor 28B 75 () of recording amp. defective E EReplace. it

[ Bias oscillator wave-form distorted j ll Oscillatior circuit balance faulty |— [ransistor i2SB 370A E1 or °5€i!iat°’[H Replace.

coil defective

|
W
v

{Head magnetized | {_Demagnetize head i

1' Tape itself defective

ll Bias voltage out of adjustment [—{ Readjust. |
{'Bi_c_ording sensitivity ]OW_P_ Sound normal at RECORD MONITOR iDust adhering to head surface '—i Clean. ‘

SW "IN
-—‘ Bias voltage out of adjustment'——' Readjust.[
—{TR104 (25B 75®) defective — Replace. |
—{Tape itself defective ’—@
fss?ﬁm‘]‘n]\lo"w at RECORD MONITOR TR101, 102, 163 defective
:J-:za;:rjﬁfk contacts not making [ __Adjust

TR101, 102,103 circuit CR defective HRepIaceA l

VU meter sensitivity low }_@‘
—

i_SDund fades or drops out. }——{ Dust adhering to the head surface H Clean.

—| Tape itself dirt f @[
-—-—-i Back tension loo weak
—1 Recording bias voltage too low I———‘ Adjust. J
—1 Impedance roller eccentric

—'| Unusual wear of head Replace.
Large difference between left and ]——{ Large deviation from line V.R.[VR4}curveH Replace.

right levels when recovding.

é

—{Recording level out of adjstment Readjust.

ﬁ

TROUBLE IN BOTH RECORDING AND PLAYBACK (AMPLIFIER)

[Excessive crosstalk i ll Head not properly positioned Adjust

ﬁ

—| Head shield defective Replace.

-—-‘Head lead cable cable shield defectiEH Adjust _I

No sound on sound recording }——‘ REC/PLAYBACK OUTPUT SW contact out of adjustmer}——m
-—! LINE input jack contacts not properiy I——@

i




TROUBLES WITH TAPE TRANSPORT MECHANISM.
-

Capstan does not rotate. ]

m movement im‘P[,AY"'——( Function lamp does not light. :

——i Pilot lamp lights. ;

—{"PLAY " does nat operate pl‘operly.?

IPiIot lamp (VU meter tamp) does not iight"——{@’L = Reillaéej
—{ Power switch dcfective}———-@]
—{_P:\;‘ transformer defective, ’—{ Replace. ]
—{]’nwcr supply socket defective.‘—-*-—-l Replace. |
——11-’0\\;81" cord defective [———@

{Shul off 5. W. contacts defectiﬂ—l Replace. |

—*Efective transport

Driving helt not in proper positien HReposition beltl

Motorpulley slipping

Tighten set-serew

Oil on motor-puliey or flywheel }——‘Wipe off oil j

Field eoil open

——JMain motor block defective }—

——I Starting condenser defective HRep]ace.

|

—‘VMetai selzure

Hj{eplace.

|

f'l'ension switch contacts defective HREPIM‘G- ’

-—liL.’\‘t"' switch! SWicontarts out of adjustment H Readjust. ]
——'{Relay G defective

‘—-{Function lamp Iights."i l —gBrakn selenoid defective%

Pinch wheel solencid defective _}—ﬁ?ep]azxx ]
I'Motor-pulley slipping |-——{Tighten screw clamp. j’
——[Oi] on driving belt
———{Motor torgue weak }—@

ITension arm fallsin'PLAY" pusitionHFast FWD motor defectiv:!

Replace.

IBI‘ake arm balance out of adjustment

EFast FWID motor socket not making good contact}———] Adjust. i
[

|Doe3 not "Rewind,";

LDoes not “Fast FWD” I-—

iFunCliOil famp does not light. | —E Tension S5.W. contacts oot of adjustment H_Adjust‘ l

Rewind 3.1, "SWEG lcontacts out of adjustment H Adjust. |

Relay B, relay (G defective
——{Function famp lights. { | {Rewind motor defeclive Replace.

Rewind motor socket not making good contact HAdjust.I
I'Fension SWnot making good cnntactH Adjust, |
Fast FWE switchi SWE05 not making good contact HAdjust.]l

Relay A, relay G defective'—@

%

——fFun(-tion lamp not light. |l

ﬁoes not "REVERSE PLAY " t!Tl‘Ouhle in AUTO DIAL operation only;—‘t Auto dial contacts out of adiustmentH Readjust.

[Will not “STOP }

—-4Fun('.ti(m lamp lights. I IFast FWD motor defective

IF'ast FWLD motor socket not makiog good contact }—‘deust.

2

! Bues not operate even when MANUAL REVERSE
BUTTON is pushed

[Reverse SW contacts out of adjustment

H Readjust.

Relay E, relay T defeciive —P——-I Repiace.

5. W. 809 not making good contafﬂ———{ Adjust.

= ]
C812 faulty

Replace.

:

Il\lo--REPEA’[‘ = operatinn]_ﬂ Trouble in AUTO DIAL operation only'——IAuta dial econtacts out of adjustmentH Readjust.

r Wow, flutter excessive J——

—4 Excessive back iension ]|

| |Brake solenaid disconnecied or lead cable off positioned. }— Check and change r

Brake adjustmeni screw out of adjustment Readjust.

Replace.

j

No mavement even when prshing the MANUAL REVERSE BUTTON }—qilay C defective |—

Hepeat SW{5WBE08 ! not making good contactHAdjust.
[Impedance roifer eccentric or needs oiling }————[Rep]ace or lubricate I

—il“lywhee] eccentric or nceds oiling |-—-———|Replace or lubricate. ]

—iSupply and takeup motor terminal veltage ajustment I

Tape speed Loo slow '——!Main motor block defective I—

E Repiace.

Metal seizure

| Metal seizare |
L —— " |
Starting condenser faulty Rep[ace,

i_l\']otor-pul]ey slipping }-—_@S:ew

|Driving belt tension or oil adherenc;HReplace.

: . |
—‘l\l]all'l motor torque we'cﬁ

Replace.

)

—-{Dufective transport mechanism 1|—

i

—lF|uctu:l'l,iun of power Sllpp]y voltage or frequency I—-—I Fower supply voltage or frequency too low, HCheck voltage, frequency I

Will not NORMAL PLAY when
REVERSE BUTTON is pushed

—Ilnstrument is set for 6055 when it is used on 505¢ HSet drive belt in 50% position ‘

_L—{ SWRI4 lead cable or REVERSE SW809 grounded Readjust.

Auto SHUT-OFF does not work.

No take vp of tape during
HREVERSE PLAY

1
’_L-—I']'ension switeh (SWB802 ) remains on.II Adjust.
—{ Relay E defective _}— Replace.

REVERSE FPLAY provides sound
improperiy

Head solenvid disconnected ,—! Replace.. I

tape.

Squeaky noise heard when transporting

Upper and lower head selector }ever catches i——‘Adjustment |
Dust adherig to head surface ;

| Clean '

Tape is slatically charged. lI @
! Tape is very old. g— %Rep]ace tape.
Excessive back tension -ll_ Adjust,

Tape coating defective

[Trpe s worn from rubbing on the reel

}—-—{ Left or right moter pulley hejght out of adjustment HAdjust. ]
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