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1 . SPECIFICATIONS

SEMICONDUCTORS FETs. 9
Transistors 40
Diodes 33

Cathode-ray tube 3-inch {75mm) Electrostatic _ def lection type

OSCILLOSCOPE SECTION

Vertical amplifier Deflection sensitivity: 20mV F-plcm
Frequency response: 5Hz - 25OkHz {within -3dB)
lnput impedance: 190kQ
lnput capacitance: BOpF

Horizontal amplifier Deflection sensitivity; 20mV p-p/cm
Frequency response: 5Hz - 25OkHz {within -3dB)
lnput impedance; 190kQ
lnput capacitance: BOpF

Sweep frequency range 4 ranges 10Hz - 100kHz
synchronous circuit synchronous level: More than 3/g" on scope

Synchronize system: I nternal
Additional circuir "Spot killer" circuit

AUDIO OSCILLATOR SECTION

Frequency range 2AHz-2AkHz Automatic sweep, manual sweep +1A% or less
Output level 2V or. more, variable continuously
Output srabitiry ZaHz-ZOkHz, +1dB or less
Output impedance 4.7k Q or less
Distortion j% or iess {at 20Hz- 20kHz)
Sweep time: 25 seconds {from 2AHz ta 20kHz)

LEVEL METERS SECTION

Reference level odB = 2V lFront), odB = 20V {Rear)
lnput sensitivity 0dB, -10dB, -2OdB
Response time 0.3 second for to OdB indicate (at l kHz)
Frequency response 2AHz - 2AkHz, + t dB

INPUT & OUTPUT TERMINALS

Front panel inputs lNpur 1 {VERT}, tNpur 2 {HoRtz)
Sensitivity: 20mV p-p/cm {190k Q)
MIC (mono): Sensitivity, 0.6mV rms/cm

!mpedance, SOk Q {1 kHz}
Rear panel inputs INPUT 1, 2, 3 and 4

Sensitivity: 200mV p-p/cm (i90k8)
FM MULTIPATH/VERT
FM MULTIPATH/HOR IZ
Sensitivity: 20mV p-p/cm

Front panel output AF OSC OUTPUT 2V or more

POWER SUPPLY SECTION

Power requirements and f requency
'1 10V, 120V, 130V, 22OV and ZAOV , S0 _ 60Hz

Power consumption 25W {MAX}
Dimensions 16-1D116(W) x S-11116{H} x 13-11116(D) in.

t430tW) x 145(H) x 348{Di mml
Weight 19tb 6oz (B.Skg)
Accessories Operating instructions......1

Cords with pin plug . . . 1

Polishingcloth .....1
NOTE: Specifications and the design subject to possible modification due to improvements.
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7 . DISASSEM BLY

7.1 WOODEN CASE

Remove the four screws from the sides of the
cabinet and pull the wooden case backward
and up (Photo 1).

Photo 1

7.2 BOTTOM PLATE

Remove the seven screws and pull the bottom
plate backward to remove it (Photo 2).

7.3 CRT

Hold the CRT neck firmly with one hand,
then carefully disconnect the large connector
from the CRT neck (Photo 3).
Remove the four screws from the sides of the
shield case (Photo 4\. Remove the shield case
and the CRT together (Photo 5).
Loosen the CRT fastening screw and pull the
CRT out of the shield case (Photos 6,7).
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Photo 7

Unsolder leads
& 2 terminals

7.4 RE.ASSEMBLY OF CRT

When re-installing the CRT in the shield case,
do not tighten the fastening screw too firmly.
Then re-connect the cluster connector to the
CRT neck, and f inally install the shield case
and tube in the chassis (Photo 8).
T\rrn the POWER SWITCH on. Turn the CRT
so that it aligns perfectly with the axis of the
scale screen (Photo 9).
Then tighten the fastening screw holding the
CRT in the shield case.

Photo 9

CAUTION: DON'T TOUCH THE CRT SOCKET PtN.
Be careful when turning the CRT; voltages as
high as 1,500 volts are present.

7.5 FRONT PAN E L

A soldering iron is required.
from OSC OUT, INPUT 1

(Photo 11).
Remove all knobs by pulling them off their
shafts.
Remove the nuts from the control knob shafts.
Remove the two screws in the front corners
(Photo t2\. The front panel can now be
taken off (Photo l4).
Photo 15 shows the inner side of the front panel.
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7 .6 LEVE L M ETE RS

Remove the front panel as explained above.
Remove two screws as shown in Photo 16.
Remove the two serews from the shield plate
as shown in Photo 17. The meters can now be
removed (Photo 18).

Photo 17

Photo 18

Photo 19

Photo 16
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8. ALIGNMENT PROCEDURE

8.1 ZERO AXIS POSITION

1. Set both VERT. and HORIZ. POSITION
controls to center position.

2. Adjust P"27 on V amp PCB to obtain 0V
between terminals 8 and 9 (Photo 20).

3. T\un R21 on H amplifier PCB to obtain
0V between terminals 5 and 6.

8.2 AMPLITUDE SENSITIVITY
ADJUSTMENT (Photo 20)

V.AMPLIFIER

1. Apply a 28mV rms lkHz sine wave signal
to INPUT 1 (marked VERTICAL) on
front panel.

2. Turn VERTICAL GAIN control to
maximum, HORIZONTAL GAIN control
to minimum.
Adjust R31 on V amp PCB to obtain
a straight line of 40mm length.
Adjust R21 (horizontal position) and
P"27 (vertical position) so that line is
centered as shown in fig. t4.
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H . AMPLIFIER

1. Apply same input signal as described in
"V. AMPLIFIER"Io INPUT 2 (marked
HORIZONTAL) on front panel.

2. Turn VERTICAL GAIN control to
minimum, HORIZONTAL GAIN control
to maximum.

3. Adjust P"22 to obtain a 40mm long line.
4. Adjust P"21- and P"27 so that line is

centered as shown in fig. 15.

FINAL CHECKS

1. Apply input signal as mentioned above to
INPUT 2. Turn both HORIZONTAL and
VERTICAL GAIN controls to maximum.

2. Line should be as shown in fig. 16.
3. If necessary, adjust R31 and P"22 to

obtain line as shown.
3.

4.
8.3

1.

2.

METER CALIBRATION (Photo 21)

Apply a tkHz 2V (rms) signal to INPUTS
1 and 2 (on front panel).
Set LEVEL METER switch at position
0dB.

3. Adjust R13 (vert.) and P"22 (horiz.)
so that both meters indicate 0dB.
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