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NOTE
These servicing instructions are [for use by
qualificd personnel only. To avold electrical
shock, do not perform any scrvicing olher than
that contalned in the service manual unless

you are qualified to do so.
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Test Equipment Reguired

The following test equipment is required for calibratien

and

spec.fications are the minimum necessary

ration

TEST EQUIPMENT

o Multimeter

o Oscilloscope

Generator

Wave

Dt
o Ine

Yelliveltmeter

o AC

o Fregquency Counter

o Distcrtion Meter

o RF Millivoltmeter

o FM Linear Detector

servicing of the Model LSG-231.

of this instrument.

YINIMUM SPEC.

Avcuracy < t1%

SmV

20MHz

sensitivity

band width

50Hz-60kHz

3mV-1V

100MHz band width

3% full

10mV sensitivity

100MHz band width

TODOMHz

T5kHz

1 4 -
deviation

scale =i

The suggested

for proper calib-

TkHz



2. Calibraticon Procedure

* Calibration should be performed after a 30 minute warm-up
peried. It shculd also be confirmed that tre unit is

cennected to the rated power line voltage,

* All adjustment should be complebted in the given order,

because some adjustments interact with others.

During the adjustment preocedure, remove the case only
when necessary and replace immediately after making an
adjustment. Thils will malnbtain all circuit at constant

operating temperature.

1) I2itial Centrol Settings

The initial control settings to be used for each check and
aljustment are listed belcw. Any variations from these settings

are stated in the applicable procedure.

FUNCTION EXT., MOD.
EXT. MOD. OFF
PILOT HODULATION OFF
COMPOSITE LEVEL MAX.

RF Push ON
R¥ FREQUENCY SET Center
R¥ LEVEL HIGH

2) Power Supply

2) Connect the NC voltmeter between test pein’ a2nd chassis.

b) Adjust as rcquired, using the adjustment shown in Table-1.

Voltage | Tesl point | Adjustment | Ripple
18V TP1 VROO1 {10mV>-p
5V TP2 VR201 {10mVp-p
Table-1
-3-
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3)

4)

TkHz Oscillator Adjustment

a) Conneect the oscilloscope to TP4.

b) Connect the AC millivoltmeter and the freguency counter
to 1kHz CGUTPUT jack on the rear panel!l.

c) Adjast GAIN ADJ {VR301) for a reading of 150mVp-p on the

os:illoscope.

d) Adjaust 1kHz QUTPUT LEVEL (VE302) for =a reading f 1Vrms

on Lhe AC millivoltmeteor.
e) Reprat ¢ and d) if necessary.

f) Check the frequency reading shonld be 1kHz within i?%
(990{1z-1010112) .

g) Connect the distortion meter to the 1kHz OUTPUT jack.

h) Check the distortion should be 0.5% or less.
228kHz X'TAL Oscillator Adjustment
a) Conrect the frequency counter to TP3.

b) Contirm that frequency is 228kHs within 120Hz (227.080kHz-
228,020kHz ),

L.P.F.-1 Adjustment

a) Conrect the oscilloscope to 19kilz OUTPUT jack,
b) Disconnect pin connector of L.P.F.-1 input.

¢) Connect the sine wave gencrator, freguency of wnich is

moritored by frequency counter, to the L.P.F.-1 input.

4=
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6)

I'ben set the frequency to 19kHz and sutput leve! for »

reading of 3Vp-p on the oscilloscope.
T rLv. - input
Figure-1
d) Change the frequency to 57kHz.
e) Adjust 3rd HARMONIG TRAP(L201) for = minimum cutput Ltevel.
f) hange the frequency Lo 38kHn.,
g) fLdjust 2nd HARMONIC TRAP(L202) for » minimum output level.
h) Pemove the sine wave generator and insert the pin connector,
1) Check the 19kllz pilot signal has no significant distortion.
Balrnced Modulator Adjustment (Carricer Suppression Adjustment)
a) Het PILOT MODULATION switeh to OFF,

b) (onnect the oscilloscope to COMPOSITE OUTPUT jack.

c) fdjust CARRIER SUPPRESSION (VR4A01, 402) alternateiy to
obtain a maximum carrier suppression. (38kiz leakage
should ke less than 10mVp-p.)

Seperation Adjustment

The channe! sceparation is determined by the amplitude ratio

of composite signal (A4) and base line (R) as shown in Figure-2.

Figure-2
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The sepnration is given by following cquatien or graph.
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al set TUNCTION switeh to EXT. MOD,..

b} Connzct the osrilloscope to COMPOSITE OUTPUT jack.

{(O0s>illoscope must be completely phase compensated.)

c) Conn=2ct the sine wave generator to EXT. MOD. L INPUT jack

and set frequency to lkHz, output level to 3Vp-op.

d) Adjust SEPARATION ADJ (L4071, 402 and VR404) so that the

bas= line becomes as (lat as possible,
e) Set the freguency Lo 15kHz.

f) Adjust VR404 so that the base line becomes as flat as

passible.

g) Repeat d) and {) to obtain the best channel separation.

h} Check the scparation by Table-2



Preg, ronge f Separation | A/

TkHz 50dB 300
100Hz-3kHz 45d3B 180
50Hz-15kH7 35dB 56

Table-2

composite Signai Gabkput Level Adjustment

) Sel, FUNCTION switleh to L+R.
b)) Connecel Lhe AC pillivoltmeter to COMPOSITE OUTPUT jack.

o) Adjust COMPOSITE OUTPUT (VR407)for a reading of TV¥rms,

© ) Check the output Tewei 1s U.9Yems when COMPOSITE LEVEL

i

control s al "3 ol'elock” position.

Tilot Signal Adjustment

a) Set: PILOT MODULAT!ON ON
COMPOSITE LEVEL MIN

L.} Connect the AL millivoltmeter to COMPOSITE OUTPUT jack.

¢) Adjust PILOT MOD. LEVEL (VR202), on Lhe rear panel, for =z

reading of 100mvVrms.

i) Set the escilloscope [or X-Y mode Lo display a lissajous
pattern. Then connect Y-TNPUT Lo COMPOSITE CIUTPUT and
X-INPUT Lo 19kHz OQUTPUT jack.

e) Adjust PILOT SCOPE PHASE (VR204) ©on bhe rear panel Lo obtain

Ehe single slanted line.

Figure-73
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10) Pilot Signal and Subearrier Phase Adjustment

a) Set: FUNCTION L-R
PILOT MODULATION OFF
COMPOSITE LEVEL MAX

b} Set thoe oscillescope to X-V mode, Then connect. Y-INPUT
to COMPOSTTE QUTPUT and X-TNPUT tc¢ 19kllz OUTPUT jack.

¢) Adjust PILOT MOD. PHASE (VR203) on Lke rear panel to obtain

the lissajous pattern as shown in Figure-4.

Figure-4

11) Pilot Signal Phase Checking

a) Set: FUNCTION [
FILOT MODULATION ON

b) Conrect tie oscilloscope to GOMPOSITE OQUTPUT jack.

c¢) Confirm the waveform shown in Figure-5 (L).

d) Set FUNCTION switeh to W,

e) Confirm Lhe waveform shown in Figure-5 (R).

} -
} }
(L) (1)

Figure-5
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12) SCA Adjustmenlt

a) Set: FUNCTION 67kHz
PILOT MODULATION OFF

h! Connect the frequency counter and AG millivoltmeter to

COMFOSTITE OUTPUT jack.

¢) Adjust 67kHz FREQ. (L101} for s reading of 67kHz within
1500Hz.

d) Adjust A7klz OUTPUT LEVEL (VR101) for a reading of 200mVrms.

13) Adjustment of RF Section

a) Fregquency Adjustment

o Set: FUNCTIOWN EXT. MOD.
RF Push OGN
COMPOSITE LEVEL MIN

o Connect Lhe frequency counter to REF OUTPUT conncctor.
o Adjust RF FREQ. ADJ (L702) for a reading of 100MHz.

b} Output Level Adjustment

o Connect the HF millivoltmeter to RF OUTPUT connector via

75 ohm htermination.

o Adjust R¥ OUTPUT LEVEL {(VR701) for a reading of approxi-

mately 10mY,

c) FM Deviation Adjustmenl

Q

Set: FUNCTION IR
COMPOSITE LEVEL MAX

o Connect the FM linear detector Lo REF OUTPUT connector wvia

75 chm termination and amplifier if necessary.

o Adjust FM DEVIATION (VR406) for a frequency deviation
of TokHz



3.

Troubleshooting

.

4 )

A
——

Proecedur s

Checek all contrel because

make a good unit appear defretive,

trouble can Le solved with prop

~
COMmae

Check the DU voltage nnd waveform as

diagram to locate the defective cir

Start with the pcwer supply.

Check 3ll circuit for visual defects

A incorroct sebiing can

cer adjustment.

shown on the schematic

cuit.

cuch ag broken components,

loose connections and poor soldering which could be a causne

of trouble,

Troublzshootling Chart

Check voltage of TP1
®18V

No compoalite
Bignal cutput

no

18Y POWER SUPPLY

ycs

Check voltage of TFPZ
s5y

SV POWER SUPPLY

Check waveform of
G303, 304 collector
#3Yp-p 1kHz sine wave

TkHz OSCILLATOR

yeag

Check waveform of TP3
*5Yp-p 228kHz
BQUATE Wave

| 228kHz

K'"TAL QSCILLATOR

¥CS

r

Gheck waveform of
Q401, 402 collector
¥16Vp-p 38kHz
square wave

no

DIVIDER
DRIVER

yes

Cneck wavefers of

Q405 base
A& (1)

no

EALANCED MODULATOR

v

Yoo

Check waveforr of

1C401 pin3

no

e F. =2

A' (L)

yes

AMPLIFIER




67kHz

FREQ.
L101
OUTPUT
LEVEL
VR101

SLPARATION]

FH !
DEVIATION
VR406 |
COMPOSITE
LEVEL
VR407

RF

FREQ.
L702

QUTPUT
LEVEL

VR701

Localion of Adjustment

-

L

PILOT (REAR PANEL) L.P.F.-1
3GOPE | MOD. | MOD. 2nd. | 3rd.
PHASE | PHASE | LEVEL 38kHaz) | (57kHz)
VR204 | VR203 | VR202 1202 | 1201
i
. : 3
b 4
. :‘ .
L] i - -
| & 7
- ' S
e Qece | == e
6 — 4
N . 8.2
. X
¢ biit
® o
150mVp-p | GAIN €g3EET
TP4 VR301 | yoioo

Tkiz OSCILLATOR
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Frinted Circuit Board
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