KENWOOD

HI/FI STEREO COMPONENTS

An item of adjustment is written in three languages — English, French and German.

Un article sur réglages est écrit en trois langues, Anglais, Francais et Allemand.

Ein Artikel der Abgleich wird auf drei Sprachen, Englische, Franzésisch und Deutsch
geschrieben
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Note 1

Component and circuitry are subject to modification to insure best
operation under differing local conditions. This manual is based on, the
U.S. (K) standard, and provides information on regional circuit modification
through use of alternate schematic diagrams, and information on regional
component variations through use of parts list.

Region Code

USSR K
Canada....

Atstraliasieiab e e R
Europe and Scandinavia........
England ... e
South Africa
Other Areas
Audio Club (KT-9177)

Note 2
Two types of T meter are used in current tuners.
‘Parts No. of T meter Serial No. of tuner
B31:0291.08 . oo Less than 930001
B31-0291-18 . e From 930001

These two types of T meter cannot be interchanged, because their meter
circuits are different. Use the correct type of T meter when replacing.



EXTERNAL VIEW

LED ass'y METER Front glass

Handle ass'y S meter T meter LED ass'y
(B31-0291-15) (B38-0006-05) (B38-0007-05)  (B31-0289-05) (B10-0240-14)

(K01-0067-02) (B31-0290-05)
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Dial pointer ass'y Dial calibrations
(B21-0024-04) (B20-0424-03)

Panel ass'y* Knob Knob Knob Knob Knob

(A20) (K27-0079-04) (K21-0362-04) (K21-0360-04) (K27-0078-04) (K21-0361-04)
Cushion Coaxial connector socket Screw-type Cushion
(G13-0121-03) (E04-0001-05) terminal board (G13-0121-03)

(E20-0436-05)
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AC outlet Powir cord*

Foot Phono jack 4P Phono jack 2P Slide switch
(J02-0098-04) (E13-0420-05) (E13-0212-05) (831-2007-05) (E03-0008-05) (E30]

(J02-0099-04)

* Refer toPzrts List.



INTERNAL VIEW

Pulse count detector PC board ass'y Switch PC board ass'y
(X02-1160-00) (X13-2620-00)

IF PC board ass'y*
(X02)

RF PC board ass'y
— e \
MPX PC board ass'y* : (X01-1290-11)

(X04)

Switch PCboard ass’y
(X13-2600-00)

Power sucply PC board ass'y
(X00)

RF PC board ass'y
(X01-1290-11)

; " Power transhrrmer*
‘ ; (LO1)

DDL PC board ass'y*
(X13)

Switch PCboard ass'y
(X13-2600-00)

%:

*Refer to Pits List.



DIAL CORD STRINGING/DISASSEMBLY

DIAL CORD STRINGING 5. Fix the dial cord to the boss B.

6. Fully close the variable capacitor, then mount the dial

1. Fully open the variable capacitor. . )
¥ op P pointer as illustrated.

2. Set the dial pulley as, illustrated.

3. Tie the dial cord to the boss A, then dress the dial cord in
the direction of “1" through “6”

4. Wind the dial cord 2 turns around the dial pulley starting
from its lower side.

FM
oerecror Rijjiiiiliilinili

Dial pointer

Pulley

DISASSEMBLY Shield case

SWITCH PC BOARD ASS'Y (X13-2620-00)
1. Remove the shield case.
2. Remove the screws fixing the rear panel to the chassis
and fixing the cushions to the rear panel. Shied case
3. Decline the rear panel as illustrated.
Unsolder the circled sections.
5. Switch PC board ass’y can be replaced.

»

Rear panel

Switch PC board ass'y (X13-2620-00)
M3 X 8 (Bi-Tap)

= M3x8
i (Bi-Tap)
i M4 %10
™ (Br-Tap)

Chassis
Soldering iron X SN . Rear panel

Chassis



EXPLODED VIEW

Max10 (Br - Tep)

Max10(8r-Top)

(BI-Tap)
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% : New Parts

EXPLODED VIEW PARTS LIST

% : Refer to Parts List

Fig. No. Parts No. Description mRaerI;s Fig. No. Parts No. Description mF::ks
1 A01-0347-02 Case * 1A 58 B20-0424-03 Dial calibrations % 3A
2 - - 59 - Dial calibrations holder(R) 3A
3 — — 60 B21-0024-04 Dial pointer ass’y % 3A
4 * Power transformer * 1A
5 - Frame (A) 1A 61 * Panel ass'y % 3A
6 - Frame (B) 1A 62 K21-0362-04 Knob % 3A
7 X13-2620-00 Switch PC board ass’y % 1B 63 K21-0360-04 Knob #* 3A
8 * Power cord 1B 64 K21-0361-04 Knob % 3A
9 G13-0121-03 Cushion 1B 65 * Lever switch ¥ 3B
10 E04-0001-05 Coaxial connector socket 1B 66 D20-0143-03 Dial shaft ass'y % 3A
67 - -
1 - Model name plate 1B 68 — Wrapping terminal 3B
12 E03-0008-05 AC outlet 1B 69 - Sub panel 3B
13 * Power cord bushing 1B 70 K27-0079-04 Knob % 3B
14 — Rear panel 1B
15 - Shield case 1B 71 - Hexogonal boss 3B
16 E13-0420-05 Phono jack 4P % 1B 72 N10-2030-46 Hexagonal nut 38
17 E13-0212-05 Phono jack 2P % 1B 73 K27-0078-04 | Knob % 3B
18 E20-0436-05 Screw-type terminal board % 1B 74 - Boss 3B
19 * IF PC board ass'y * 1B 75 - -
20 * MPX PC board ass'y % 1B 76 X13-2600-00 Switch PC board ass’y % 3B
77 D32-0075-04 Switch stopper 1B
21a - PC board holder (A) 2B 78 S§31-2007-05 Slide switch 18
21b — PC board holder (B) 1A 79 §31-2050-05 Slide switch 1B
22 X02-1160-00 Pulse count detector PC board ass’y | ¥ 2A 80 K01-0067-02 Handle ass'y 1A
23 - Meter holder (L) 2A
24 B30-0161-05 Lamp (200 mm) X 4 % 3A
25 D15-0170-14 Pulley 2A
26 NO09-0293-05 Screw for pulley 2A
27 - Chassis 2A
28 * DDL PC board ass’y % 2A
29 J61-0023-05 Wire clamp 2A .
30 - PC board ass'y supporter 2A Fig. No. Parts No.
M3 X 8 (Br-Tap) N87-3008-41
31 E29-0103-04 Lead plate % 2A M4 X 10 (Br-Tap) N87-4010-45
32 * Power supply PC board ass'y % 2A M3 X8 (Bi-Tap) N89-3008-45
33 * Fuse (X00-2020) 2A M3 X 10(Bi-Tap) N89-3010-45
34 * Bottom plate 2A M3 x 6(Bi) N35.3006-45
35 - Meter holder (R) 2B M3 x 8 (Bi) N35-3008-45
gs * Power supply PC board ass’y % 2B M4 x 12 (Bi-Tap) N89-4012-45
38 - Shield cover 2B
39 - Shield case 2B
40 X01-1290-11 RF PC board ass'y ¥ 2B
41 D15-01565-13 Dial pulley (A) 2B
42 D15-0156-13 Dial pulley (B) 2B
43 - Sub chassis 2B
44 B30-0162-05 Lamp (300 mm) % 3A
45 — Meter holder 3A
46 J02-0098-04 Foot % 3A
3B
47 J02-0099-04 Foot ¥ 3A
3B
48 B31-0290-05 S meter % 3A
49 B31-0291-15 T meter % 3A
50 B19-0202-03 Lighting plate % 3A
51 B38-0006-05 LED ass'y % 3A
52 B38-0007-05 LED ass'y % 3A
53 B19-0195-04 Lighting plate % 3A
54 - Meter holder 3B
55 B31-0289-05 Meter % 3B
56 - Dial back board ass’y 3A
57 - Dial calibrations holder(L) 3A




CIRCUIT DESCRIPTION

FRONT END
a) RF amplifier

Double tuning

CC35880E 25KI125

Double tuning Single tuning and double tuning

RET i

AAAAAAAAAAAAAAAAAAAAAAAAAAAA

Ql

Fig. 1

The RF amplifier section has a wide-gap, 9-gang variable
capacitor for the double-double-triple tuning system (one
tuning stage for ANT, and two tuning stages for RF). The
CC3588DE used as Q1 is a DD-MOS FET (selected SD-306)
which features low noise and superior square response over
a broad input level/frequency range. It also features a high
power gain. VR1 adjusts Q1's input response to its
maximum linearity. For servicing, adjust VR1 so that the
maximum deflection of the S-meter can be obtained.

In the second stage, another double-tuning circuit is
coupled to a common-gate amplifier, which features a lower
input impedance and stable amplification with no influence
from feedback admittance (yr).

Junction FET 2SK125 (Q2) has superior square response
and minimum distortion characteristic.

b) Mixer and other related circuit

RF OSC (LO)

ci9

Fig. 2

Diodes D1 through D4 constitutes a double-balanced
mixer. The local oscillator and the diode bridge act as a
switch which alternately reverses the connection of the RF
input signal to the output circuit on each half cycle of the LO.
The resulting output spectrum will have suppressed even
harmonics of the RF and LO.

The RF signal is converted in this mixer into the IF signal
of 10.7 MHz. Transistors Q3 through Qb5, a differential
amplifier with a current source, constitutes an IF amplifier.

c) Local oscillator

Fig. 3

As conventionally, ‘the local oscillator uses a variable
capacitor of which rotation angle is precisely corresponded
with the dial calibrations. The block-construction,
three-dimensional wiring in the local oscillator drastically
suppresses frequency drift due to temperature or humidity
variations.

The buffer amplifier and tuned buffer amplifier provided for
the local oscillator supply local-oscillation signal stably and
efficiently to the mixer and suppress harmonic generation.

d) Power supply

A powerful power supply comprised of IC1 and Q7 is
provided exclusively for the front-end section since it has a
variable capacitance diode D1 for DDL purpose.



CIRCUIT DESCRIPTION

IF SECTION
(1) 1st IF Amplifier (10.7 MHz)

CF | Ql Lz ¢! SAF | IC2 SAF2 1C3  SAF3  IC4

10.7MHz
o

L3
SAF4 ICS8(1/72)

\; ss Switch PC board ass'y (X13-2600-00)

+8

For the best possible FM-reception performance under
every possible reception circumstance, the IF passband
width is selectable from narrow, normal, and wide. The
circuits from the input through SAF1 and from IC5 through
output are common to each three passband-width. The
passband-width switching circuit consists of transistors and
diodes.

Passband-width selection:

For passband-width selection, switch S5 in the switch PC
board ass'y (X13-2600-00) selects the base to which a +B
voltage is applied among Q3, Q5 and Q7 according to the
passband-width to be selected. In the "wide” mode, for
instance, the + B voltage is applied to Q3's base. This causes
Q3 to turn ON, bringing the potential at the connection of D1
and D2 into almost ground level, and turning these diodes
ON. As a result, the IF signal is coupled to IC5 via emitter
follower Q2. The same token can be applied to the cases of
“narrow” and “normal”.

(2) Frequency Converter IC7 and Q11
a) Local oscillator Q11

Local oscillator Q11 is, like that in the front-end section,
comprised of a Colpitts circuit which has a higher frequency
stability compared with the collector-tuning type. The
oscillation frequency is about 8.74 MHz.

b) Balanced mixer IC7

The 1st IF signal is coupled to pins 7 and 8 of IC7, and the
local oscillator output is coupled to pin 4 of IC7. The sum
and difference of the 1st IF signal and local oscillator output
is available on pin 6 of IC7 which is a multiplier. Only the
difference signal of 1.96 MHz goes through band-pass filters
FL1 and FL2 before coupled to the IF sections output.

Fig. 4
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CIRCUIT DESCRIPTION

(3) S-meter Circuit

Input CF | L QI

VRI
10.7MHz S-meter input level adjustment

Qi2 QI3 CF2 3

S-meter level

Logarithmic amplifier

Qlse

Emitter follower Saturates at Passband-width

90 dBf 180 kHz

The IF signal to deflect the S-meter is obtained from Q1
output via VR1. Q19 constitutes a S-meter shorting circuit
which shorts out the S-meter signal immediately after the
power is turned ON, bringing Q9 into OFF and Q19 into ON.
When the steady state is established after the power is
turned ON, Q9 turns ON, causing Q19 to turn OFF, allowing
the S-meter signal to be supplied to the S-meter.

(4) Multipath Meter Circuit

ais ate Q17 Qs
gﬁ—‘% Switch PC board ass’y (X13-2600-00)

P - -

s3

>—H>NH>
38 kHz 38 kHz Rectifier | I 5

H |
! 1

a2 L28 Q23 Lz9 TCiz D22 | Qn 1 D/M meter
! |
'

tuning  tuning iL D-meter circuit !

Fig. 6

The multipath-meter signal is obtained on the emitters of
togarith mic amplifier Q15 through Q18. The AM component
contained in the sub-carrier is detected to deflect the
multipath meter after the sub-carrier (38 kHz) is tuned in with
L28 and L29. Q11 shorts out the multipath-meter signal
immediately after the power is turned ON, and then Q11
turns OFF to supply the multipath-meter signal to the D/M
meter after the circuit is stabilized.

Fig. 5
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CIRCUIT DESCRIPTION

(5) Broadcast Muting

Pin 10 of IC1 in the switch

PC board ass’y (X13-2600-00)

820K

Reception possible: H level

clo Reception impossible: L level

33K

+
)
~

VR4

b20

>
Pin 9 of the MPX
PC board ass'y

Switch PC board ass'’y
(X13-2600-00)

IC8
HA1137W

Fig. 8

The broadcast muting circuit performs broadcast-signal
level and tuning detections, and if the signal level of a
specific broadcast is above the muting threshold level, pin 10
of IC11 is set to "H".

IC10 constitutes a Schmitt trigger circuit of which
threshold level is adjustable with VR4. When the voltage on
pin 5 of this IC is higher than that on pin 6, pin 7 is set to
“H”, and in the reverse case, pin 7 is set to "L".

The voltage on pin 6 of IC10 is 2.8V (reference value)
when S4 is set to O or 20 dBf position, and is 5.1V (reference
value) when S4 is set to the 40 dBf position.

The rectified output for the S-meter is amplified by IC9
and coupled to pin 5 of IC10. If the signal level is more than
40 dBf, for instance, the output on pin 7 is set to "H”
(reference value: 13V) since the input on pin 5 is setto 5.1V.
When S4 is set to the 40 dBf position and the input level is
less than 40 dBf, then the output on pin 7 is set to “L”
(reference value: 0.6V).

Pin 12 of IC HA1137W generates a positive voltage when
off tuned. (Refer to Fig. 9)

DC voltage

SN S

Off-tuning frequency

-T75KHz + 75KHz

10.7MHz

Fig. 9

This causes the output of inverter Q8 to go “L”. The
output of IC11, being a NAND gate, goes “"L” only when the
both inputs are set to "H", thus bringing pin 10 of IC11 into
“H

Diode D20 couples a forced mono signal to the MPX
section. In other words, when a stereo broadcast is too weak
and noisy, pin 4 of IC11 goes “H", causing D20 to turn ON.
Q13 in the MPX section accepts an “H" level via D20 and
turns ON for forced mono operation.

(6) DDL Muting

Switch PC board ass'y

(X13-2600-00)

(R

'
'
|
'
1
(
'
‘

Fig. 10

The circuit operation of the DDL muting is identical to that
of the broadcast muting circuit, except that the input signal
level on pin 3 of IC10 at which pin 1 of IC10 goes "“H" is set
to more than 35 dBf. In this case, the DC voltage is around
3.2V (reference value). In other words, when the inputsignal
level is more than 35 dBf in the tuned state, then the output
of IC11 goes “H". Q3 controls DDL operation by contolling
IC3 in the switch PC board ass’y (X13-2600-00).

(7) CDS Output Circuit (Quieting Control)

RI54 100K

Ics

DC amplifier

—_ Vi

;- 4.4V
7

- CDS output,
(Reference value) :

Switch PC board ass'y
(X13-2600-00)

Fig. 11

To the MPX section

11



CIRCUIT DESCRIPTION

SN ratio

50dB

Stereo

ANT input
o

Mono

20d8f 50d81

Fig. 12

As known from Fig. 12, the SN ratio of a stereo broadcast
is degraded as the antenna input level is reduced. In the
case of mono broadcasts, the degradation of SN ratio is not
so remarkable as that of stereo broadcasts. The quieting
control circuit adopted in the KT-917 blends the L-channel
signal with the R-channel signal when the antenna input is
less than 50 dBf. The blending ratio is controlled by the CDS
in the MPX section according to the input levels.

As a result, an SN ratio profile as shown by the broken line
in Fig. 12is obtained. When the antenna input is less than
20 dBf, the stereo broadcast is blended completely into a
mono signal. A better SN ratio is thus obtained with a lower
input level by sacrificing to some extent separation. The CDS
is controlled by the rectifier output for S-meter coming from
IC9. The voltage difference of pin 3 and pin 2 of IC9, an
inverting amplifier, is inverted and obtained on its output.

As known from Fig. 13, when antenna input level is more
than 50 dBf, the output of IC9 is near zero volt; and when the
input level is between 50 dBf and 20 dBf, the output changes
on the curve shown in the same figure; and when the input
level is less than 20 dBf, the output saturates. This output of
IC9 controls the CDS (with variable resistance) in the MPX
section via emitter follower Q20.

S6 shorts out the base of Q20 to the ground except for the
AUTO mode to make the quieting control circuit operation
ineffective. The output from IC11 goes “H" so as to short
out the base of Q20 to the ground when the broadcast is too
weak and noisy, though it does not affect, as mentioned
previously, the circuit when the broadcast signal is strong
enough.

1C9-1 Output voltage

S

5048t
Fig. 13

20dBf

DDL (DISTORTION DETECTED LOOP)

The frequency locking and holding mechanism provided in
the FM tuners on the market is roughly divided into two
different types. One is to obtain a specified intermediate
frequency by, like synthesizer, fixing the local oscillation
frequency in the front end to 100 kHz, 50 kHz, or 25 kHz:
interval and mixing it with the input signal frequencies. The
other is to control the local oscillation frequency so that the
intermediate frequency agrees with the zero point on
detector’'s S-curve. The former uses a crystal oscillator for
local oscillation, and provides an extremely stable and
accurate IF signal compared with the IC oscillator, but the
intermediate frequency does not necessarily agree with that
providing minimum distortion. In the latter, the intermediate
frequency held at the zero point on the S-curve does not
necessarily agree with the frequency that gives the minimum
distortion. This is because the object of detection is not
distortion itself but frequency in the both cases. The DDL
system adopted for the first time in the KT-917 detects
distortion itself, and controls intermediate frequency so that
the distortion level detected is minimized.

Distortion generated in an FM tuner consists of wwo
different types - one caused by the non-linearity existing in
the AF circuits after detection, the other caused by a
disturbance generated when the FM signal passes through a
certain system. The latter, unique to the tuner and not
existing in amplifiers, is caused chiefly from IF filters in the IF
stage. and becomes larger as IF sensitivity increases. It is
not too much saying that distortion characteristic of an FM
tuner depends in most part on the distortion generated from
the IF filters. The distortion generated in IF filters has a
phase difference of 90 degrees depending on filter's
amplitude and phase responses. Also there are factors
which cause the 2nd, 3rd, and higher harmonic distortio ns
independently from the amplitude and phase responses. At
no intermediate frequency all these distortion become zero at
the same time, but it is possible to reduce the most principal
factor among them to nearly zero.

When looking at a tuner’s detuning response, it is knowvn
that distortion variation vs. detuning frequency is most
remarkable when only the L or only the R channe is
modulated. Therefore, the minimum distortion is obtained if
an intermediate frequency is selected at which the IF filter’s
distortion factor depending on the detuning response int he
only the L or only the R modulation mode is made zeo.

The distortion depending on the detuning response int he
only the L or only the R modulation mode results fromthe
amplitude characteristics of the IF filter and mostly consists
of the 2nd harmonic. Therefore, the distortion factor resut ed
from the amplitude characteristics can be detected by usi ng
a SAF filter, which has a linear phase response, i.e., aflat
GDT responce, or an equivalent ceramic filter, because such
a filter cause little phase distortion resulted from the ptaase
characteristics.



CIRCUIT DESCRIPTION

In the KT-917, the intermediate frequency providing the
minimum distortion is obtained as follows. When the
received signal is converted into the IF signal, the received
signal is modulated by a higher frequency signal. The 2nd
harmonic distortion generated when the modulated signal
passes through the IF filter is detected after FM detection.
The detected distortion signal is converted into a DC voltage,
which is applied to the local oscillator and .controls the local
oscillation frequency, finally controls the intermediate
frequency so that the detected DC voltage keeps O volt.
Thus. the intermediate frequency providing the minimum
distortion is obtained.

S/H MPX (SAMPLE AND HOLD MPX)

(1) Theory

To demodulate stereo broadcast signals having a pilot
tone into L and R channel signals, a demodulation system is
used in which the composite signal is regarded as a
time-division signal so as to create a signal with the same
frequency as and synchronized with the subcarrier of 38 kHz,
and the composite signal is switched with the created signal.

A 38 kHz signal generated by the PLL circuit and
synchronized with the input pilot signal is used in most cases
for the switching signal, and is mostly a square wave with its
duty cycle of 50.

The separation obtained with this square-wave signal is,
however, at best about 13 dB if a circuit which cancels out
the crosstalk component is not used. To improve this
separation by using a simple switching circuit, the ON time of
the switching circuit is to be reduced.

However, this method too, in which the mean value by the
subcarrier is used as the switching output, has an inherent
limit with respect to separation. In this respect, therefore, a
switching circuit using the sample and hold system, in which
the subcarrier’s peak point is sampled and held, is so far the
best advantageous approach.

When looking at the composite signal waveform, it is
known that the information included in the peak point of the
subcarrier contains that of either the left or right channel
only. In other words, the separation at the peak point is
infinite.

(2) Actual Circuit Configuration

To capture the subcarrier’s peak point without fail, relative
timing between the switching signal and subcarrier is the
most important factor. For this purpose, a 38 kHz switching
signal completely in-phase with the composite signal is
created by PLL ICs. The signal is a square wave with its duty
of 50. Therefore, it is shaped into a pulse signal with a
smaller duty ratio and steeper leading and trailing edges.
The trailing edge of the signal is timed with the subcarrier
peak. To do this, the phase of the 19 kHz pilot signal to be
coupled to the PLL circuit must be shifted in advance. The
subcarrier peak can thus be detected by the above
procedure.

The peak voltage is then held by a capacitor until another
different peak voltage is applied across the capacitor.

To hold the peak voltage ‘across the capacitor without any
error, the circuit must have a capability of following up short
sampling intervals. For this purpose, a push-pull emitter
follower is adopted for lower-impedance signal source, and
complementary FETs are used for the switching device fora
lower ON resistance.

In order to prevent the charged voltage from discharging
in the OFF state of the switch, the switch has a high OFF
resistance, and in addition, the Bi FET operational amplifier is
used in the next stage for a very high load impedance viewed
from the switch.

The S/H MPX is advantageous not only for better
separation but for better tonal quality since a sirmpler
low-pass filter can be adopted for subcarrier elimination
because of much lower subcarrier leak generated during
modulation compared with conventional switching crcuits.
In the current measuring method, the subcarrier leak is
measured during modulation. However, this subcarrier leak
in conventional switching circuits is much more inreased
during modulation. In contrast, the S/H MPX circuit has less
amplitude variation of the 38 kHz componen after
demodulation, and hence has a higher dynamic
subcarrier-suppression ratio.

13



ADJUSTMENT

Set the MUTING switch to OFF, MODE switch STEREO and IF BAND switch NORMAL, unless otherwise specified.

TEST EQUIPMENTS TUNER OUTPUT | ADJUSTMENT
NO. | ALIGNMENT SETTING | INDICATOR POINTS REMARKS
CONNECTION SETTING
1 | TMETER (1) ®*1 1 ks e Dev 95 MHz - *2
95 MHz .
95 MHz T meter pointer
2 | TMETER(2) ditto 1 kHz, 75 kHz Dev tIr?;ChI:::b T meter x02-11 50 | iobe on the
60 dB*3 by Igand center line
Distortion .
3 | DISTORTION ditto ditto 95 MHz meter to pin X°1L‘2131 50 | Minimum
6 of IC8
Repeat alignment “2. T METER (2)".
90 MHz X01-1290 Maximum
4 TRACKING (1) @ 1 kHz, 75 kHz Dev 90 MHz S meter L7.6.5.4,3 deflection
Minimum
5 | TRACKING (2) ditto ditto ditto xoL12-1 390 f;z::n“gr';a“d
output
. 106 MHz X01-1290 Maximum
6 | TRACKING (3) ditto 1 kHz, 75 kHz Dev 106 MHz S meter 7C7.6.5.4,3 | deflection
Minimum
7 | TRACKING (4) ditto ditto ditto XOT‘C‘; 2190 f‘:z;"i:"gga”d
output
95 MHz .
8 |RF ditto 1 kHz, 75 kHz Dev 95 MHz S meter ’;%11‘ 1?&? '(‘j"?"ggluf
40 dB*3 ‘ etlectio
Frequency
95 MHz
9 |bbL(1) ditto 1 kHz, 75 kHz Dev ditto SRy aooss X1%‘§§‘° 96 kHz
60dB*3 SSVM*4
10 |DpDL(2) ditto ditto ditto *5 X1 :\’/'sz"’ *6
DDL (3) . . . X13-2610
1 (OFFSET) ditto ditto ditto *7 VR3 ov
12 | MPx-vCO ditto ditto ditto *8 XO‘\*/';; 10 76 kHz
95 MHz .
13 | S METER (1) ditto 1 kHz, 75 kHz Dev ditto S meter xozL-2171 50 o
40 dB* efiect
95 MHz .
14 | SMETER (2) ditto 0 Dev ditto ditto XO%/'QZ‘ 50 S TZ‘;E‘E“B';
68.8 dB* cate :
95 MHz .-
. . . X02-1150 S meter indi -
15 S METER (3) ditto 0 dev ditto ditto
8.8 dB*3 VR1 cates 20 B f.
Repeat alignments “14. S METER (2) and 16. S METER (3)" several times.
95 MHz
DDL 0 Dev LED for X02-1150
16 | muTING ® 35 dBf (S meter's 95 MHz DDL VR3 *10
indication)
95 MHz
17 |MuTING ditto 1kHz, 75 kHz Dev ditto X02:1150 *12
*11

14




ADJUSTMENT

N1-317

TEST EQUIPMENTS

qonen | ourut | ADWSTUENT | pcuans
CONNECTION SETTING
95 MHz Maximum output
1 kHz, 68.25 kHz
' . . X04-1110 Beforehand, set
18 SUB Dev*13 ditto ditto N
© 60 dB*3 VR1,5.6 the t\/FH to its
SELECTOR:L-R center.
95 MHz SSVM to -
PILOT . : h . . X04-1110 Minimum
19 ditto Pilot signal ditto emitter of Q15
CANCELLER 60 dB*3 (X04-1110) VR3, L5 output
95 MHz
DISTORTION . DKHEGEES Kiiz 95 MHz X01-1290 | Minimum
20 | (STEREO) ditto Dev+13 WIDE L8 distortion
60 dB*3
SELECTOR: LorR
95 MHz x04-1110 | Minimum
21 SEPARATION ditto ditto NARROW ditto VR9 crosstalk from
(1) the other channel
. . 95 MHz . X04-1110 .
22 (SZE)PARATION ditto ditto WIDE ditto VRS ditto
95 MHz
10 kHz, 68.25 kHz .
23 | SEPARATION ditto Dev*13 ditto ditto Xoa 1110 )
(3) 60 dB*3
SELECTOR: Lor R
Repeat alignments “20~ 23" several times.
95 MHz .
1 kHz, 68.25 kHz 95 MHz X13.2600 | crosstalk
24 aﬁPARAT'ON © gg‘é’;’,% NORMAL ® VR1 from the other
SELECTOR: Lor R channel
95 MHz
DC voltmeter .
25 SCA (1) ® 67 kHz, 6.75 kHz Dev ditto to anode of X04-1110 Maximum
60 dB* D4 (X04-1110) L6 DC voltage
SELECTOR: L+R
DC voltmeter
26 | SCA(2) ditto ditto ditto wopin7ofica| X0%1110 *15
(X04-1110)
95 MHz
95 MHz D meter
27 | DMETER ditto 1 kHz, 75 kHz Dev NORMAL D meter X04-1110 | i gicates
60 dB*3 METER VR7 100%
DEVIATION
AG to the con-
necting point 95 MHz
28 MULTIPATH of R123 and 38 kHz NORMAL Multipath X02-1150 Maximum
METER C83 (X02-1150) METER: Meter L28, 29 deflection
Short the both MULTIPATH

ends of R33.

15



ADJUSTMENT

TEST INSTRUMENTS

OSCIOSCOPE ..o 0SscC
FM signal generator.........cccooiiiiiiiiiiiii FM-SG
Audio generator ..................... PRI AG
Solid state VOItMEeter ........cooooiiiieii SSVM
FM multiplex generator ...............ccooiiiiiiiiii. FM-MPX

Frequency counter
DC voltmeter

*1  To perform precise adjustment, a SG (with 75Q output
impedance) must be directly connected to the tuner.
Use a connecting cable with a BNC connector at the
SG end and an F connector at the tuner end. When an
open-scaled SG (which indicates the output level when
no load is connected) is used, subtract 6 dB from the
SG reading to obtain ANT input level.
If the output impedance of the SG is 509, use a new
IHF standard 509Q: 756€@ dummy antenna.

50Q % Dummy antenna
SG output 60Q output

500 75Q dummy antenna

If an open-scaled SG is used, subtract 12 dB from the
SG reading to obtain ANT input level. If a load-scaled
SG (which indicates the output level when a 509 load
is connected) is used,.subtract 6 dB from the SG
reading.

*2  Adjust the tuning knob so that the same amount of
noise is observed at the top and bottom of the output
waveform with a weak signal.

Noise

*3  Tuner input level
*4

Frequency counter

Since the output level is low, it must be amplified by a SSVM.

16

*5

*6

*7

*8

*9

*10

*11

*12

*13

*14

*15)

Connect the hot end of R101 to the Vertical input of
the oscilloscope, and Pin 4 of IC13 to the Horizontal in-
put of the oscilloscope, so that a Lissajous’ figure is ob-
tained.

Make sure to ground the connection between C17

and R111.

Lissajous’ figure

Connect a DC voltmeter to Pin 1 of IC6 (X13-2610),
shorting Pin 7 of IC1 and Pin 3 of IC1.

Clip the positive clip of the SSVM input cable to the
body of C16 (X04-1110), and supply the SSVM output
to the frequency counter.

If an open-scaled SG is directly connected to the tuner
via an F connector, adjust the SG output to 74.8 dB. If
impossible, adjust it to 74.5 dB.

Turn VR3 until the LED goes off, then turn it slightly in
the opposite way until the LED lights up again.
Output causing the S meter to indicate 20 dBf.
Turn VR4 until the output waveform disappears, then
turn it slightly in the opposite way until the output
waveform appears again.

Set deviation to 68.25 kHz with selector in L+ Rposi-
tion.

Set deviation of pilot signal to 6.76 kHz (9%).

If sufficient separation cannot be obtained, turn VR5
and VR6 within £5°. (If they are turned too much,
separation at 1 kHz will deteriorate.)

Set VR4 to the position where the voltmeter reading
changes from positive to negative.



Placer le MUTING dans la position OFF, MODE sur STEREO et IF BAND sur NORMAL,

REGLAGES

sauf indiqué specialement.

i APPAREILLAGE
| Inesiaceou| moicareun | FONTSOE | memanaues
RACCORDEMENT REGLAGE
INDICATEUR 95 MHz
1 | AZERO ® *1 1 kHz (Mod.) 95 MHz - *2
CENTRAL(1) 75 kHz (Dev.)
95 MHz 95 MHz Aiguille de
INDICATEUR 1 kHz (Mod.) Toucher le INDICATEUR 122 I'indicateur a
2 A ZERO idem 75 kHz (Dev.) bouton A ZERO (X02-1150) zéro central
CENTRAL (2) 60 dB (ENTREE d’accord avec CENTRAL en position
ANT) *3 la main centrale
Relierle distor- . .
3 | DISTORSION idem idem 95 MHz siométre au X0 L2131 o Distorsion
plot 6 de IC8 1-1150) minimale
Répéter le point 2 “'Indicateur d'accord (2)"
4 | ALIGNEMENT ® L 90 MHz INDICATEUR L7.6.5.4.3 | Déviation
(1) 75 kHz (Dev.) DE CHAMP (X01-1290) maximale
Distorsion mini-
5 :‘zk'GNEMENT idem idem idem (xo%zigsm male et dévi-
) ation maximale
106 MHz L.
ALIGNEMENT . INDICATEUR TC7.6.5.4.3 Déviation
¢ 1@ idem 715"::;'("[')‘;‘3,’) 106 MHz DE CHAMP {X01-1290) | maximale
Distorsion mini-
7 (‘;';'G”EMENT idem idem idem (xc-)r1cz1'2190) male et dévi-
. ation maximale
95 MHz
1 kHz (Mod) L.
. INDICATEUR VR1,TC8 Déviation
8 |FR idem 4(7)5;;*:;,‘“%"& bl DE CHAMP (X01-1290) | maximale
ANT) *3
95 MHz Relier le compteur
1 kHz (Mod) de fréquence a VR2
9 | DDL(1) idem 75 kHz (Dev) idem © Irequence 96 kHz
la resistance (X13-2610)
60 dB (ENTREE R101 par SSVM
ANT) *3 P
. . . VR1
*
10 | DDL(2) idem idem idem 5 (X13-2610) *6
DDL(3) . . . VR3
1 (OFFSET) idem idem idem *7 (X13-2610) ov
. . . VR2
12 | MPX.VCO idem idem idem *8 (X04-1110) 76 kHz \
95 MHz
INDICATEUR 1 kHz (Mod) L
13 | DE CHAMP idem 75 kHz (Dev) idem n;lglgalﬁﬂupn (xozL2171 50 Déviation
(1) 40 dB (ENTREE -1150) | maximale
ANT) *3
95 MHz
INDICATEUR 1 kHz (Mod) VR2
14 | DE CHAMP idem 0 (Dev) idem idem X 80 dBf
2 68.8 dB (ENTREE (X02-1150)
ANT)
INDICATEUR %5(3/‘”)2 VR
15 | DE CHAMP id ev i i B
) idem 8.8dB (ENTREE idem idem (X02-1150) 20 dBf
ANT) *3

D DL-Boucle détection de distorsion.

17
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REGLAGES

APPAREILLAGE

circuitant deux ex-
trémités de R33

vo. | aucnement néSLASEDU | NOICATEUR | FONTSDE | memanaues
RACCORDEMENT REGLAGE
Répéter les points 14 et 15 plusieurs fois
95 MHz
DDL O (Dev) LED de VR3
16 | muTiNG ® 35 dBf (Indicateur | 00 MHZ DDL (x02-1150) | 10
de champ)
95 MHz
. 1kHz (Mod) . VR4
17 | MUTING idem 75 kHz (Dev) idem (x02-1150) | *12
*11
1 95 M'\l,-‘iz Sortie maximale
68 25ksz((023;~13 VR1.5.6 | (Régler préalable
1 . A i i Y le VR1d
8 | suB © 60 dB (ENTREE idem idem (X04-1110) F;T;:si:or\ ans
ANT)*3 centrale)
SELECTION (L—R)
Circuit 95 MHz Relier le SSVM
suppresstion . signal pilote . a I'émetteur VR3, L6 Sortie
19 | ge signal idem 60 dB (ENTREE idem de Q15 (X04-1110) | minimale
pilote ANT) *3 (X04-1110)
95 MHz
1 kHz (Mod)
DISTORSION . 68.25 kHz (Dev)*13 95 MHz L8 Distorsion
20 | (sTEREO) idem 60 dB (ENTREE (WIDE) (X01-1290) | minimale
ANT)*3
SELECTION (L ou R)
SEPARA . . 95MHz . VR9 Diaphonie
21 | nion(1) idem idem (NARROW) idem (X04-1110) | minimale
SEPARA . . 95 MHz VRS v
22 TION (2) idem idem (WIDE) idem (X04-1110) idem
95 MHz
SEPARA 10 kHz (Mod) EL2
; 68.25 kHz (Dev)*13 ; : L idem
23 | TioN (3) idem 60 dB (ENTREE idem 'dem (X04-1110) | *14
ANT)*3
SELECTION (Lou R
Répéter les points 20 ~ 23 plusieurs fois
95 MHz
. 10 kHz (Mod) . .
SEPARA 95 MHz VR1 Diaphonie
24 © 68,25 kHz (Dev)*13 'ap
TION (4) 60 dB (ENTREE NORMAL (X13-2600) | minimale
ANT)*3
SELECTION (L ou R)
95 MHz Relier le
67 kHz (Mod) voltmétre CC L6 Lecture
25 | SCA(1) ® 6.75 kHz (Dev) idem a I'anode de (X04-1110) maximale
60 dB (ENTREE D4 du voltmeétre CC
ANT)*3 (X04-1110)
SELECTION (L+R)
Relier le
. . . voltmetre CC VR4 :
26 | SCA(2) idem idem idem au plot 7 de (X04-1110) *15
IC2 (X04-1110)
95 MHz
INDICATEUR 1 kHz (Mod) 95 MHz
27 |DE idem 75 kHz (Dev) NORMAL | JNDICAES xoa1110) | 100%
DEVIATION 60 dB (ENTREE METRE: :
ANT) *3 DEVIATION
Relier le générateur
de fréquence audio
:)NEDICATEUR aux point deconnect- NQSR%ITL INDICATEUR L28. 29 Déviation
28 ionde R123 et C83 38 kHz AL, DE : viatio
RECEPTIONS (X02-11850), court- METRE: MULTIPATH (X02-1150) maximale
MULTIPLES ’ MULTIPATH

DDL- Boucle détection de distorsion



REGLAGES

APPAREILLAGE

OSCIIOSCOPE ..o 0SsC
Générateur MA L. AM-SG
Générateur MF . ... MF-SG
Générateur audio fréQUENCES .........ooevviiiiiiiiieeiieeen, AG
VOoItmetre & tranSiStor.........coovvvvieieieeecieee e, SSVM
Générateur multiplex Stéréo ............cocoveiiiiinniin. FM-MPX

Voltmetre CC
Compteur de fréquence

*1 Pour réaliser un ajustement précis, SG (avec 75Q
d'impédance de sortie) doit &étre connecté directement
au tuner. Utiliser un cable de connexion avec un con-
necteur BNC & I'extrémité de SG et un connecteur F &
I'extrémité du tuner. Quand un SG & échelle ouverte
(ce qui indique que le niveau de sortie au moment ou il
n'y a aucune charge de connectée) est utilisé,
soustraire 6 dB de la lecture SG pour obtenir le niveau
d’'entrée ANT.

Si I''mpédance de sortie de SG est de 50Q, utiliser un
antenne artificielle de 50Q: 75Q de la nouvelle norme

IHF. 109 16Q

Sortie SG 50 609 Sortie condensateur

o O

Condensateur 50:75

Si un SG & échelle ouverte est utilisé, soustraire 12 dB
de la lecture SG pour obtenir le niveau d'entrée ANT.
Si un SG a échelle chargée (ce qui indique que le
niveau de sortie au moment ol la charge de 50Q est
connectée) est utilisé, soustraire 6 dB de la lecture SG.

*2  Ajuster le bouton d'accord de fagon que la méme
quantité du bruit puisse étre observé au sommet et en
bas de la forme d'onde de sortie sous des conditions
d'alimentation de signal faible.

Bruit

*3  Niveau d'entrée du tuner
*4

SSVM

Compteur de fréquence

R101

Etant donné que le niveau de sortie de |'oscillateur est
bas. le signal de sortie doit étre amplifié par SSVM.

*5

*6

*7

*8

*9

*10

*11
*12

*13

*14

*15

Connecter I'extrémité excitée de R101 a l'entrée ver-
ticale de l'oscilloscope. et le plot 4 de IC13 & I'entrée
horizontale de I'oscilloscope, de fagon a obtenir la
figure de Lissajous.

S’'assurer de bien mettre a la masse la connexion entre
C17 et R111.

Figure de Lissajou

D

Connecter un voltmétre & CC au plot 1 de IC6
(X13-2610), en court-circuitant le plot 7 de IC1 avec le
plot 3 de IC1.

Pincer I'armature de C16 (X04-1110) avec la pince
positive du cable d'entrée SSVM, et appliquer la sortie
SSVM au compteur de fréquence.

Si un SG a échelle ouverte est connecté directement
au tuner par I'intermédiaire du connecteur F,ajuster la

sortie SG & 74,8 dB. Sicela s'avére impossible, ajuster
la valeur a 74,5 dB.

Tourner VR3 jusqu’a ce que la diode lumineuse

s'éteigne, ensuite le tourner légérement dans le sens’
opposé jusqu'a ce que la diode lumineuse sallume a

nouveau.

Sortie provoquant I'indication 20 dBf a l'indicateur S.

Tourner VR4 jusqu'a ce que la forme d'ondede sortie
disparaisse, le tourner ensuite légérement dans le sens
opposé jusqu'a ce que la forme d'onde de sortie ap-
paraisse a nouveau.

Régler la déviation a 68,25 kHz avec le séletteur a la

position L+R (G+D).

Régler la déviation du signal pilote & 6.75 kHz (6%).

Si I'on ne peut obtenir une séparation suffisante,

tourner VR5 et VR6 dans les limites de +5°.

Si I'on tourne de trop, la séparation a 1 kHz sera
dépassée).

Régler VR4 & la position a laquelle la lecture du

voltmetre passe de positive a négative.



ABGLEICH

AuBer wenn anders angegeben, MUTING-Schalter auf OFF, MODE-Schalter auf Stereo und IF-BAND-Schalter auf NORMAL einstellen.

PRUFEINRICHTUNG TUNER  |AUSGANGS- | EINSTELL-

NR. ABGLEICH BEMERKUNGEN
ANSCHLUSSE EINSTELLUNG EINSTELLUNG | ANZEIGE PUNKT
KANALMITTEN- 95 MHz
1 | ANZEIGER (1) ®*1 1 kHz, 75 kHz Hub 95 MHz - *2
95 MHz 95 MHz Nadel des Kanal-
2 KANALMITTEN- dito 1 kHz, 75 kHz Hub Einstellknopf Kanalmitten- | X02-1150 | mitten-Anzeigers
ANZEIGER (2) ! 6'0 dB*3 mit der Hand Anzeiger L22 muR auf Mittellinie
berlihren stehen

Klirrfactormes-
3 KLIRRFAKTOR dito dito 95 MHz ser zu Kle-
mme 6 von IC8

X02-1150 Minimaler
L23 Klirr

Abstimmung ,,2 KANALMITTEN-ANZEIGER (2)" neu einstellen.

4 EMPFANGS- ® 90 MHz 90 MHz Feldstarkein- X01-1290 Maximaler
BEREICH (1) 1 kHz, 75 kHz Hub strument L7.6,56.4.3 | Ausschlag
Minimaler Klirr
EMPFANGS- . . . X01-1290 -
5 | BEREICH (2) dito dito dito 2.1 und maximaler
Ausgang
6 EMPFANGS- dito 106 MHz 106 MHz Feldstérkein- X01-1290 Maximaler
BEREICH (3) 1 kHz, 75 kHz Hub strument TC7.6,5.4,3 | Ausschlag
Minimaler Klirr
EMPFANGS- . . . X01-1290 -
7 BEREICH (4) dito dito dito TC2. 1 ;J\nd maximaler
usgang
s |re dito KHe oz 95 MHz Feldstérkein- | X01-1290 | Maximaler
4'_0 dB*3 strument VR1,TC8 Ausschlag
95 MHz Frequenzzdhler X13-2610
9 |DDL(1) dito 1 kHz, 75 kHz Hub dito tiber R101 via VR2 96 kHz
60 dB*3 SSVM
10 |DDL(2) dito dito dito *5 X13-2610 | ug
DDL(3) . . . X13-2610
1 (OFFSET) dito dito dito X *7 VR3 ov
12 |MPX-VCO dito dito dito *8 X310 | 76 kHz
" 95 MHz L Frequenzzahler
13 | FELDSTARKEIN- dito 1 kHz, 75 kHz Hub dito Feldstéirkein- iiber R101 vis
STRUMENT (1) 40 dB*3 strument L27 SSVM
95 MHz Feldstarkein-
14 | FELDSTARKEIN- dito 0 Hub dito dito X0Z 1180 | strument gibt
STRUMENT (2) 68.8 dB*9 dBfan
95 MHz Feldstarke-
15 | FELDSTARKEIN- dito 0 Hub dito dito X0Z 1180 | instrument git
STRUMENT (3) 8,8 dB*3 20 dBf an

Abstimmungen 14 Feldstdrkeinstrument (2) und 15 Feldstarkeinstrument (3) mehrere Male wiederholen.

95 MHz
16 |poL ® 35 dBf {Anssige von 95 MHz Lep furpoL | X022150 | w10
MUTING Feldstarkeinstrument)
95 MHz
17 | MUTING dito 1 kHz, 75 kHz Hub dito X021180 | 412
*11

20



ABGLEICH

PRUFEINRICHTUNG TUNER  |AUSGANGS- | EINSTELL-
NR. | ABGLEICH - : EINSTELLUNG | ANZEIGE | PUNkT |BEMERKUNGEN
ANSCHLUSSE EINSTELLUNG
95 MHz .
Maximaler Aus-
1 kHz, 68,25 kHz
18 | suB © Hub *13 dito dito Xo4 1110 gang, VA1 mus
60 dB*3 lung sein
SELECTOR: L-R
SSVM zu
19 | PILOT- dito oo MHz dito Emittervon | X04-1110 | Minimaler
LOSCHER 60 dlBg*S Q15 VR3,L5 | Ausgang
(X04-1110)
95 MHz
0 | KLIRRFAKTOR sito 1 kHz 88,25 kHz 95 MHz X01-1290 | Minimale
(STEREO) 60 dB*3 WIDE L8 Klirr
SELECTOR: LorR
STEREO -
. . 95 MHz . X04-1110 Minimales
21 KANAL dito dito dito v
TRENNUNG (1) NARROW VR9 Ubersprechen
STEREO 95 MHz X04-1110
22 | KANAL dito dito dito dito
TRENNUNG (2) WIDE VRS
95 MHz
STEREO 10 kHz, 68.25 kHz .
23 | KANAL dito Hub*13 dito dito Xo4 1110 ) gt
TRENNUNG (3) 60 dB*3
SELECTOR: LorR
Abstimmungen ,,20 bis 30" mehrere Male wiederholen.
95 MHz
STEREO © 1 kHz, 68,25 kHz 95 MHz X13-2600 | Minimales
24 | KANAL Hub *13 NORMAL VR1 Ubersprechen
TRENNUNG (4) - 60 dB*3 \
SELECTOR: L or R
95 MHz Gleichstrom- .
Maximale
25 | SCA(1) ® 67 kHz, 6,75 kHz Hub dito Voltmesser an X04-1110 | cieichstrom-
60 dB* die Anode von L6 Spannun
SELECTOR: L+R D4 (X04-1110) P g
Gleichspan-
nungsmesser
26 | SCA(2) dito dito dito 2u Klemme 7 | X041110 | 415
VR4
von IC2
(X04-1110)
95 MHz 96 MHz .
27 | D METER dito 1 kHz, 75 kHz Hub Pty Dmeter | X04-1110 | D-meter gibt
60 dB*3 : VR7 b an.
DEVIATION
AG zum An-
VIELWEG- vs:: '573"3“3'32 NggR“l/\I/ITL Vielw X02-1150 | Maximiler
28 €83 (X02-1150) 38 kHz _ leiweg- - é
METER : METER: Meter L28,29 Ausschiag
Beide Enden MULTIPATH
von R33 kurz-
schliessen

21
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ABGLEICH

PRUFINSTRUMENTE

OSZIlIOSKOD ... 0scC
UKW-Signalgenerator................ccooviiiiiiiii i FM-SG
NF-Signalgenerator.............ccooooiiiiiiiiii AG
Transistor-Voltmeter.........c.cooooviiieiiiii SSVM
UKW-Multiplexgenerator ............ccccoooeiiiiiiinan, FM-MPX

Frequenzzéhler
Gleichspannungsmesser

*1  Fur prazise Einstellung muR das SG (759 Ausgangs-
Impedanz) direkt an den Tuner angeschlossen wer-
den. Dazu ein Kabel mit einem BNC-Stecker am einen
Ende und einem F-Stecker am anderen Ende verwen-
den. Wird ein offenes SG (zur Angabe des Ausgang-
spegels wenn keine zuséatzliche Belastung angeschlos-
sen ist) verwendet, 6 dB von der SG-Angabe subtrahie-
ren um den ANT-Eingangspegel zu erhalten.

Ist die Ausgangs-Impedanz von SG 50%, das 50Q :
75Q Kunstantenna der neuen IHF-Norm verwenden.

10Q 156Q

<
50Q SG Ausgang, :: 60Q Kunstantenna-Ausgang

o ”.9

500 : 75Q Kunstantenna

Bei Verwendung eines offenen SG, 12 dB von der SG-
Angabe subtrahieren, um den ANT-Eingangspegel zu
erhalten. Wird ein belastetes SG (Angabe des Aus-
gangspegels bei Anschluss von 50%) verwendet, 6 dB
von der SG Angabe subtrahieren.

*2  Den Abstimmknopf so einstellen, daR an der oberen
und unteren Grenze der Ausgangswellenform bei sch-
wachem Signal dasselbe Gerdusch auftritt.

Gerdusch

*3  Tuner-Eingangspegel
*4

Frequenzzihler

Ausgang

R101

Da der Ausgangspegel niedrig ist, muRR das
Ausgangssignal durch SSVM verstarket werden.

*5

*6

*7

*8

*9

*10

*11

*12

*13

*14

*15

Das heiRe Ende des R101 an den senkrechten Ein-
gang und Stift 4 des IC13 an den waagrechten Ein-
gang des Ozsilloskop anschlieRen, so daR die Lissa-
jou’sche Zahl erreicht wird. Die Verbindung zwischen
C17 und R111 erden.

Lissajous’sche Figur

>

Gleichspannungsmesser an Stift 1 des IC6 (X13-2610)
anschlieRen und Stift 7 des IC1 mit Stift 3 des IC1
kurzschlieRen. .
Den korper von C16 (X04-1110) mit der heiBen
Klemme des SSVM Eingangskabels einklemmen und
den SSVM-Ausgang zum Frequenzzéhler leiten.

Wird ein offenes SG vis einen F-Stecker direkt an den
Tuner angeschlossen, den SG-Ausgang auf 74,8 dB
einstellen. Falls dies nicht maoglich ist, auf 74,5 dB
einstellen.

VR3 drehen, bis LED ausgeht; dann etwas in entge-
gengesetzter Richtung drehen, bis LED wieder auf-
leuchtet. )

Ausgang. der den Feldstarkeinstrument 20 dBf
anzeigen lafit.

VR4 drehen, bis die Ausgangs-Wellenform verschwin-
det; dann leicht in der entgegengesetzten Richting
drehen, bis die Ausgangswellenform wieder erschent.
Hub mit dem Wahlschalter auf L+R auf 68,25 kHz
einstellen. Hub des Kontrollsignals auf 6,75 kHz (926)
einstellen.

Ist die Trennung ungenlgend, VR5 und VR6 innerha b
von +£3° drehen (wird tber +5° gedreht, so wird dig 1
kHz-Trennung negativ beeintrachtigt).

VR4 so einstellen, daR die Voltmeter-Angabe von pisi-
tiv auf negativ umschlagt.



ADJUSTMENT

n ez - - s
® : z ] ]
F connector

3c-2v
(’c)r AG HWDXEH FM-SG [
N BNC

F connector

®
=
connector SS\/M
' o
19 23 25 2 I
[Pilot canceller | [SEPARATION (3)] [SCA(1)] [T meter (2) O]
T 14
/S FL2 L22
VA3 FL2 28 %9 (8 meter (2 oo
] jsm) = °
| VR4 VRT | 3 J Distortion
‘ - | Distortion | | meter
| i L23 ’ w@gg
l O 0 O

18 8 [RF
SUB| TC8
R
12 [MPX.VCO s
VR?2
b 8 @]
VR5,6 VR1
18 [Bilot canceller ) 4,5 Trackingl
L5 L1~7
21 [Separation (1)] 6 7
VRS9 TC1~
22 [Separation (2}]
VRS
13ls meter (1) |
/
L27 | VR4 VR1
| [S meter 3)]
24 |Separation (4) py | 15 VR3
VRI1 L28,2

DDL Multing

28 [Multipath
L

10 [DDL(2)

VR1

2 [DDL(1)

VR2

i PRI

VR3
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WAVEFORMS AT CHECK POINTS

85 MHz 60 dB (ANT Input) 1 kHz (Mod) 68.25 kHz (Dev)
L+R

®~® Input: 85 MHz 60 dB (ANT Input) 1 kHz (Mod) 75 kHz (Dev)

4, 1C2-7,3-7,4-7,5-7
1uS/cm .1V/cm .1uS/em 50mV/cm

IC7-4 .14S/cm

AV/em

IC7,8-7 V/em

A
.1uS/em .2V/cm IF-25 .1uS/cm

s s e s
IC9-7 .1uS/cm 5\/{DC)/cm

——
D16-Cathode .1uS/cm

1V (DC)/cm

i ¥ L L
Q18-C .1uS/em 1V/cm

@

——
IC10-1,10-3 5mS/cm .5V/cm

i L
1€12-3 5mS/cm .5V/cm
5 - .

IC1-1 10uS/cm 20mV/cm IC6-5 10uS/cm 1V/cm

Upper Q9-C 104S/cm  .5V/cm  Q2-E .2mS/cm .2V/em

Lower: IC8-8 10uS/cm 5V/cm

Upper: Q9-C 10uS/cm .5V/cm
Lower ICB-10  10uS/cm 2V/c

IC13-14 14S/cm .5V/cm
(Center line DC3.3V)

{
Upper: IC4-10 WmS/cm 2V/cm
1C4-11 1mS/ecm 5V/cm

Upper: IC13-10 5uS/cm
.5V/cm (Center line DC1.5V)
Lower: IC13-14 5uS/cm
2\//crn Center DC3.3V)

Upper: 013 E 2uS/cm
20 mV/cm (Center line DC-0.6V)
Lower: IC12-2 2uS/cm
10 mV/cm (Center line DC5.0V)

)

—
1C9-6 14S/cm 20mV/cm
(Center line DC7.5V)

IC8-7 1uS/cm .2V/em
(Center line DC6.1V)

Upper: IC10-6 2uS/cm 5V/cm
Center line DC6.2V)

Lower: IC10-8 2uS/cm
5V/cm (center line DC5.2V)

IC3-5 2uS/cm .2V/ecm
{Center line DC5.5V)

IC10-4 2uS/cm 1V/cm
(Center line DC5.1V)

1C10-3 2uS/cm 1V/cm
(Center line DC5.9V)

(EL\’ m

1C2-1 548/cm 1V/cm
(Center line DC-0.1V)

ODL-8 5uS/cm
.1V (DC)/em

@~ & Input:

SELECTOR :

" —
IC5-4 .1uS/cm .1V/cm IC6-7.6-4

D)

Q16-C J1V/em

s
AuS/em 1V,

Q15-C 1uS/cm

<)

®

MPX-1
5uS/cm .5V/cm

MPX-16 5mS/cm 1V/cm

Upper: Q9-C 10xS/cm .5V/cm
Lower: IC7-12 10uS/cm 2V/cm
@

Q13-E 2uS/cm TOmV/cm
(Center line DC-0.6V)

DOL IC14-1 245/cm 1V/cm
(96kHz) (Center line DCOV)

i

Upper: IC13-10 2uS/cm
.5V/cm (Center line DC1.5V)
Lower: IC13-5 2uS/cm
5V/cm (Center line DC10.8V)

-
Q7-E 5uS/cm 20mV/cm
(Center line DC-0.6V)

(Center DC-0.6V)
Lower: IC11-7 2uS/cm 50mV/cm
(Center line DC5V)

m |

Q5-B 2uS/cm 1V/cm TP4 .5mS/cm 5mV/cm
(Center line DC5.5V)

IC3-7 5uS/cm 1V/cm
(Center line DC4.9V)

(Center line DC5.1V)

1uS/cm 2V/cm

Upper: Q8-C 10uS/cm .5V/cm
Lower: IC7-1010uS/cm 2V/cm

Upper: Q13-E 24S/cm 20mV/cm 1C10-1 Zus/cm SOmV/cm

--—_-—
AuS/em .1V/em

Q17-C .1uS/cm .1V/cm

IC6-16 5uS/cm .5V/cm

Upper: Q9-C 10uS/cm .5V,
Lower: IC7-6

IC4-10 1mS/cm, 1V/cm
(Center line DCO.1V)

(})

IC9-4 5u8/cm 20mV/cm
(Center line DCOV)

IC10-2 2uS/cm .2V/cm
(Center DC4.9V)

IC2-3 .10uS/cm
(Center line DCOV)

V/em
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PARTS LIST

PARTS LIST

i< New parts o Re- o Re- e Re-
RD: Carbon film resistor Ref. No. Parts No. Description marks Ref. No. Parts No. Description marks Ref. No. Parts No. Description marks
RC: Carbon composition resistor
RW: Wire wound power resistor 77 D32-0075-04 Switch stopper 78 S§31-2007-05 Slide switch (DE-EMPHASIS) R5.6 R48-2256-15 Flame-proof RN 5602 +5% 1/4W
RN:  Metal film resistor 79 $31-2050-05 Slide switch (POWER VOLTAGE R7.8 RA48-2212-25 Flame-proof RN 1.2kQ +5% 1/4W
RS:  Metal oxide film resistor 12 E03-0008-05 AC outlet K.P,U,M,H.X SELECTOR) U.MH.X.E R9,10 | R48-2222-15 Flame-proof RN 2202 +5% 1/4W
10 E04-0001-05 Coaxial connector socket X 2 65 §33-1012-05 Lever switch (POWER) UMHX | * R11,12 | R48-2227-35 Flame-proof RN 27kQ +5% 1/4W
Note: Carbon film resistors are not detailed in PARTS LIST. With regard to the - E05-0125-05 Coaxial connector plug for 3C-2V 65 S$33-1013-05 Lever switch (POWER) K.P A R13,14 | R48-2215-35 Flame-proof RN 15kQ +5% 1/4W
value, refer to the Schematic diagram or the PC board drawings. - E05-0126-05 Coaxial connector plug for 5C-2V 65 S§33-2044-05 Lever switch (POWER) T,E e R15.16 | R43-1210-15 Flame-proof RD 100Q +5% 1/4W
17 E13-0212-05 Phono jack (2P) R17 R43-1256-05 Flame-proof RD 5692 +5% 1/4W
16 E13-0420-05 Phono jack (4P) w - T90-0202-05 FM indoor antenna R18 R43-1215-15 Flame-proof RD 1502 +5% 1/4W
UNIT (YO7-1 280-00) - E14-0004-05 Phono plug X 4 4 R19,20 | R43-1210-15 Flame-proof RD 10092 +5% 1/4W
¥ : New Parts 18 E20-0436-05 Screw-type terminal board = - WO01-0077-15 Hexagonal wrench R21,22 | R43-1227-15 Flame-proof RD 2702 +5% 1/4W
31 E29-0103-04 Lead plate k4 R23 R48-2239-25 Flame-proof RN 3.9kQ +5% 1/4W
Ref. No. Parts No. Description mr‘;?l'(s 8 E30-0181-05 Power cord K.P 32,36 X00-2020-00 Power supply PC board ass'y R24 R48-2256-15 Flame-proof RN 560Q +5% 1/4W
8 E30-0185-05 Power cord X U.M,H.X A4 R25 R43-1256-05 Flame-proof RD 569 +5% 1/4W
1 A01-0347-02 Case % 8 E30-0459-05 Power cord H,E 32,36 X00-2020-11 Power supply PC board ass’y K,P * R26 R48-2256-15 Flame-proof RN 5602 +5% 1/4W
61 A20-1330-03 Panel ass’y K.P.UM.T.X.E % 8 E30-0545-05 Power cord um 32,36 X00-2022-71 Power supply PC board ass’y T.E pxd R27 R48-2212-25 Flame-proof RN 1.2kQ +5% 1/4W
61 A20-1331-03 Panel ass’y H % 8 E30-0602-05 Power cord T 40 X01-1290-11 RF PC board ass'y * R28 R48-2222-15 Flame-proof RN 220Q +5% 1/4W
19 X02-1150-00 IF PC board ass’y K.P.UM,HX hd R29 R48-2233-35 Flame-proof RN 33kQ +5% 1/4W
_ B01-0125-04 Panel escutcheon K.P.UM.T.XE % - G01-0314-04 Dial spring 19 X02-1150-51 IF PC board ass'y T.E Ad R30 R48-2212-35 Flame-proof RN 12kQ +5% 1/4W
9 G13-0121-03 Cushion x 2 22 X02-1160-00 Pulse count detector PC board ass’y Ad
- B01-0126-04 Panel excutcheon H hd , SEMICONDUCTOR
- B07-0249-04 Escutcheon x 3 (Panel) * 20 X04-1110-11 MPX PC board ass'y KP o o 704033020 — P ———
_ B10-0240-14 Front glass % — HO1-1846-04 Carton box K.U.M.X.E w 20 X04-1110-51 MPX PC board ass'y T.X.E * © V02-0514-20 TranS!StO' 55851 4(E'F)
53 B19-0195-04 Lighting plate - HO1-1847-04 Carton box P| % 20 X04-1112-81 MP?( PC board ass'y UMH e o - - ransttor F)
50 B19-0202-03 Lighting plate % — HO1-1848-04 Carton box H| % 76 X13-2600-00 Switch PC board ass'’y # 3 V04-0330-20 TraHsttor 2SD330(E.F)
58 B20-0424-03 Dial calibrations % - HO1-1849-04 Carton box T w 28 X13-2610-11 DDL PCboardass'y K,P,U,M,H.X * Q4 V02-0514-20 Trans!stor 2SB514(E,F)
60 821-0024-04 Dial pointer ass'y # — H10-1526-12 Polystyrene foamed fixture ¥ 28 X13-2610-51 DDF PC board ass’y T.E ¥ gz xg?-g‘SiOS 1ransfstor §§i18735
24 B30-0161-05 Lamp (200 mm) X 4 % - H20-0447-04 Polyethylene cover K,P,U,H,T.X.E 7 X13-2620-00 Switch PC board ass’y * o V03-0270-g: TransTstor o ;50
a4 B30-0162-05 Lamp (300 mm) % — H20-0448-04 Polyethylene cover M . ot v03-0452—05 Transttor ng? :E;(R,Q)
55 B31-0289-05 Meter % - H25-0029-04 Polyethylene bag (60 X 110) - 351-0008-04 Dial cord o o ‘0270'05 Trans!stor scgz 5R o
48 B31-0290-05 S meter % for hexagonal wrench o1 v3g-021 708 | éa"s'smr 2 g S 'D)
49 B31.0291-16 T meter " - H25-0078-04 Polyethylene bag (235 X 315) X 2 o, V30-0264_1 o p mA':A:SSB
51 B38-0006-05 LED assy N - H25-0096-04 Polyethylene bag (80 x 120) D12 v 1‘41 02‘90 . diode  ich 1827
52 B38-0007-05 LED ass’y % for coaxial connector plug POWER SUPPLY (X00-2020-00, 0-11, 2-71 ) 03'4 Vi1 _4103_60 ener d!ode XZ-O ;
_ B46-0055-20 Warranty card P - H25-0148-04 Polyethylene bag (110 X 230) for feet . - - Zener iode -05
_ H39-0015-05 Carl stopper (W-100) x 2 o Re- D5.6 V11-4102-90 Zener diode XZ-180
- B46-0060-00 Warranty card T _ H40-0004-04 Anti-rust M Ref. No. Parts No. Description . D7.8  |V11-4103-80 Zenerdiode  XZ-157
paper marks
— B46-0061-20 Warranty card K D9 V11-4101-20 Zener diode  XZ-060
T | ae00es00 | wamamyemd " 4 |J02009804 | Foot x4 x CAPACITOR o12~14|Vi1 029505 |oiede  woss
— B46-0064-00 Warranty card X 47 J02-0099-04 Foot X 4 w c1 €90-0388-05 Electrolytic 2200uF 25WV % bis V11.0076.08 Df° de 151555
- B50-1780-00 Instruction manual KUX| % - 419-0306-05 Lead holder x 2 c2 €24-6510-81 Electrolytic 1000uF 35WV V11-0271.05 fode 152076
- B50-1781-00 Instruction manual PM| % - J19-0506-05 PC board ass’y holder X 3 Cc3.4 C24-1433-71 Electrolytic 330uF  25WV . - or 07
- B50-1782-00 Instruction manual T| % 13 J41-0024-15 Power cord bushing T.X 5.6 C24-1410-71 Electrolytic 100uF  25WV MISCELLANEOUS
- B50-1803-00 Instruction manual H| 13 J41-0033-05 Power cord bushing HE C7.8  |C24-1022-71 Electrolytic 220uF  10WV F1~3 |F05.2021.05 Fuse  2A 250V o1
- B50-1807-00 Instruction manual E| % 13 441-0034-05 Power cord bushing KP.UM €9.10 | C24-1410-61 Electrolytic 10uF  25WV F05-2023.05 Fuse 24 260V 000
- B59-0018-00 Kenwood service stations’ list u 21 461-0023-06 W!re clamp C11.12 | C90-0389-05 Electrolytic 3300uF 16WV ¥ F05-2029-05 Fuse 2A 250V 271
- J61-0024-05 Wire clamp E C13,14 |C24-1433-71 Electrolytic 330uF  25WV
c1 €90-0145-05 or Metalized polyester capacitor - 461-0045-15 Combex x 4 K.P.UMH.T.X C15,16 | C24-1410-71 Electrolytic 100uF  25WV — J13-0058-05 Fuse holder for one fuse
€91-0001-05 0.01uF AC125V K , C17.18 |C24-1410-81 Electrolytic 1000uF 25WV — J13-0059- Fuse holder for tw
c1 €91-0023-05 Ceramic capacitorﬂ 80 k01-0067-02 Handle ass’y x 2 €19,20 |C24-1410-71 Electrolytic 100uF  25WV 059-08 se holder fortwo fuses
0.01uF  AC250V 63 K21-0360-04 Knob (TUNING) * C21.22 |C24-1210-71 Electrolytic 100uF  16WV
U.MH.X 64 K21-0361-04 Knob (MODE) * €23.24 |C24-1410-81 Electrolytic 1000uF 25WV
c1 €91-0025-05 Metalized polyester capacitor 62 K21-0362-04 Knob {LEVEL) x 3 x c25 C24-6547-71 Electrolytic 470uF  35WV RF (X01-1290-11)
0.01uF AC125V P 73 K27-0078-04 Knob (PUSH) x 3 * c26 €24-1847-71 Electiolytic 470uF  63WV
c1.2 54-3310-39 Ceramic capacitor 70 K27-0079-04 Knob (LEVER) ® c27 C24-1710-61 Electrolytic 10uF  50WV
0.01 uF  +100%—0% c28 C24-1022-71 Electrolytic 220uF  10WV Ref. No. Parts No. Description Re-
TE 4 L01-1621-05 Power transformer KP | * c29 €24-1410-61 Electrolytic 10uF  25WV marks
c3.4 C52-1756-16 Ceramic capacitor 4 L01-1622-05 Power transformer T * c30 C24-1410-81 Electrolytic 1000uF 25WV CAPACITOR
560pF  +10% 4 L01-1625-05 el UMHX | * c31 C91-0056-05 Polystyrene 33pF
c1o C55-1747-38 Ceramic capacitor 4 L01-1626-05 Power transformer Bl ® C32~35 | C49-2010-35 Mylar  0.014F c1 C63-1718-05 Ceramic ~ 18pF  +5%
0.047 uF +80%—20% - L19-0009-05 Balun transformer C36.37 |C25-1410-67 Electrolytic 10uF  25WV c2 €91-0037-05 Ceramic  0.47pF
L L40-2292-1 Ferri-inductor 2.2 uH c38 C48-1710-25 Elactrolytic 1000pF +5% c3 C63-1710-05 Ceramic  10pF 5%
i . ca C71-1722-05 Ceramic 22pF +5%
:; 312.3122.12 EZZ:[’ZE::Z ::; 2 N08-0125-05 Dress screw X 8 RESISTOR C56 | C55-1710-38 Ceramic  0.01uF  +80%—20%
25 D15-0170-14 Pulley X 4 26 N09-0293-05 Screw for pulley X 4 R1.2 R43-1210-15 Flame-proof RD 1002 +5% 1/4W c7 C71-1733-06 Ceramic  33pF +10%
66 D20-0143-03 Dial shaft ass'y ¥ . R3 R43-1256-05 Flame-proof RD 56Q +5% 1/4W c8 C24-1233-71 Ceramic 330uF 16WV
R1 R92-0173-05 Carbon resistor 2.2 MQ1/2W K.P R4 R43-1212-15 Flame-proof RD 120Q +5% 1/4W C9 C55-1710-38 Ceramic 0.01uF +80%—20%
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Ref. No.
c10 C63
c11 C63
Cc12 C63
C13 C71
Cc14 C55
C15 C71
Cc16 C63
C17.18 | C63
Cc19 C71
c20 Cé63
c21 C58
c22 C24
Cc23 C46
C24 C24
C25~27| C55
c28 Cc24
Cc29 C55
C30 C71
C31 C55
32 c24
C33 Cco1
C34 C24
R7 R43
R8 R4323
R20 R4z
R26 R4z
Q1 \elc}
2 VoS
3.4 VO3
5 VO3
6.7 VO3
c1 Vv3C
01 ~4 Vil
15 Vi1
Vi1
06 Vi1
YR 1 R12
- co1
1T 1~7 | COE
Ts COE
CcC
11 L31
2.3 L31
4 L31
5.6 L31
7 L31
B8 L3C
B ~15 | L3¢
16 L4C
n7 L4C
na L4C
1 9.2 L1¢
s eed—



Re-
marks,

1/4W
1/4W
1/4W
1/4W
1/4W
1/4W
1/4W
1/4wW
1/4W
1/4W
1/4W
1/4W
174W
1/4W
1/4W
1/4W
1/4W
1/4W

PARTS LIST

011
000
271

, marks

—20%

—20%

. Re-
Ref. No. Parts No. Description marks
c10 C63-1722-05 Ceramic  22pF +5%
c1 C63-1712-05 Ceramic 12pF +5%
c12 C63-1715-05 Ceramic 15pF +5%
Cc13 C71-1712-16 Ceramic 120pF  +10%
c14 C55-1710-38 Ceramic 0.01uF  +80%—20%
C15 C71-1712-16 Ceramic 120pF  +10%
c16 C63-1710-05 Ceramic 10pF +5%
C17.18 | C63-1718-05 Ceramic 18pF +5%
Cc19 C71-1722-16 Ceramic 220pF  *10%
Cc20 C63-1722-05 Ceramic 22pF +5%
c21 C55-1710-38 Ceramic 0.01uF +80%—20%
c22 C24-1210-71 Electrolytic 100uF  16WV
Cc23 C46-1710-36 Mylar 0.01uF +10%
C24 C24-1233-71 Electrolytic 330uF  16WV
C25~27| C55-1710-38 Ceramic 0.01uF +80%—20%
c28 C24-1233-71 Electrolytic 330uF  16WV
Cc29 C55-1710-38 Ceramic 0.01uF +80%—20%
C30 C71-1733-06 Ceramic 33pF +10%
C31 C55-1710-38 Ceramic 0.01uF +80%—20%
C32 C24-1222-71 Electrolytic 220uF  16WV
C33 C91-0037-05 Ceramic 0.47pF
C34 C24-1010-71 Electrolytic 100uF  10WV
RESISTOR
R7 R43-1268-05 Flame-proof RD
689 +5% 1/4W
R8 R43-1210-15 Flame-proof RD
1002 5% 1/4W
R20 R43-1247-15 Flame-proof RD
470Q 5% 1/4W
R26 R43-1268-05 Flame-proof RD
680 +5% 1/4W
SEMICONDUCTOR
Q1 V09-0146-10 FET CC3588DE
Q2 V09-0136-10 FET 2SK125 14
Q3.4 V03-2408-00 Transistor 2SC2408 b
Q5 V03-1735-10 Transistor 2SC1735(E)
Q6,7 V03-0373-05 Transistor 2SC1384(Q.R)
IC1 V30-0264-10 IC HA1457
D1~4 |V11-1200-70 Diode 18897 %
D5 V11-0076-05 Diode 1515556
V11-0271-05 or 1S2076
D6 V11-4101-20 Zener diode  XZ-060
POTENTIOMETER
VR1 R12-5026-05 PC trimming220k2  Bias set
VC/TRIMMER
- C01-0212-05 Variable capacitor
TC1~7 | C05-0010-15 Ceramic trimmer 10pF
TC8 C05-0013-15 Ceramic trimmer 20pF
COIL/CHOKE COIL/INDUCTOR/TRANSFORMER
L1 L31-0377-05 FM RF coil
L2.3 L31-0379-05- FM RF coil
L4 L31-0381-05 FM RF coil
L5.6 L31-0379-05 FM RF coil
L7 L31-0380-05 FM RF coil
L8 L30-0296-05 FM IFT
L9~ 15 | L33-0025-05 Choke coil 1uH
L16 L40-2292-41 Ferri-inductor 2.2uH
L17 L40-1092:41 Ferri-inductor 1uH
L18 L40-5695-25 Ferri-inductor 5.6uH
L19,20 | L19-0022-05 Balun transformer *

- IF (X02-1150-00, 51)

KT-817  K1-817

PARTS LIST

PULSE COUNT DETECTOR (X02-1160-00)

Ref. No. Parts No. Description mF;?l_(s
CAPACITOR
Ci~6 C55-1710-38 Ceramic 0.01uF  +80%—20%
c7 C46-1710-35 Mylar 0.01uF 5%
C8~38 | C55-1710-38 Ceramic 0.01uF  +80%—20%
Cc39 C67-1782-05 Ceramic 82pF +5%
C40 C47-1782-15 Polystyrene 820pF 5%
C41 C71-1710-16 Ceramic 100pF +10%
C42~46| C55-1710-38 Ceramic 0.01uF  +80%—20%
ca7 C71-1710-16 Ceramic 100pF  +10%
Cc48 C24-1710-51 Electrolytic 1uF 50WV
Cc49 C55-1710-38 Ceramic 0.01uF  +80%—20%
C50.51 | C55-1747-38 Ceramic  0.047uF +80%—20%
Cc52 C24-1722-51 Electrolytic 2.2uF 50WV
C53 C24-1710-51 Electrolytic 1uF 50WV
Cc54 C26-1010-77 Electrolytic(NP)
100uF 10WV
C55 C55-1710-38 Ceramic 0.01uF  +80%—20%
C56 C46-1722-35 Mylar 0.022uF 5%
C57~62| C55-1710-38 Ceramic 0.01uF  +80%—20%
C63 C46-1710-25 Mylar 1000pF *5%
C64~66| C55-1710-38 Ceramic 0.01uF  +80%—20%
ce7 C46-1710-25 Mylar 1000pF 5%
C68~70| C55-1710-38 Ceramic 0.01uF  +80%—20%
Cc71 C46-1710-25 Mylar 1000pF +5%
c72 C55-1710-38 Ceramic 0.01uF +80%—20%
Cc73 C46-1710-35 Mylar 0.01uF 5%
Cc74 C46-1710-25 Mylar 1000pF +5%
C75 C55-1710-38 Ceramic 0.01uF  +80%—20%
C76 C24-1722-51 Electrolytic 2.2uF 50WV
c77 C24-1410-61 Electrolytic 10uF 25WV
C78,79 | C24-1733-51 Electrolytic 3.3uF 50wV
C80~83| C55-1710-38 Ceramic 0.01uF  +80%—20%
c8a C46-1756-25 Mylar 5600pF *5%
c85 C24-1710-51 Electrolytic 1uF 50WV
C86.87 | C47-1747-25 Polystyrene 4700pF +5%
C88.89 | C24-1710-51 Electrolytic 1uF 50WV
C90 C71-1722-06 Ceramic 22pF +10%
Cc91 C24-1710-51 Electrolytic 1uF 50WV
Cc92 C24-1022-71 Electrolytic 220uF 10WV
C93,94 | C24-1410-61 Electrolytic 10uF 25WV
C95,98 | C55-1710-38 Ceramic 0.01uF +80%—20%
Cc99 C24-1710-51 Electrolytic 1uF 50WV
€100 C55-1710-38 Ceramic  0.01uF +80%—20%
RESISTOR
R1 R43-1275-05 Flame-proof RD
759 +5% 1/4W —51
R5.18 R43-1210-15 Flame-proof RD
31,40 1002  +5% 1/4W —51
49,54
59,63
68
R70 R43-1222-15 Flame-proof RD
220Q@ +5% 1/4W —51
R83 R40-8310-68 Flame-proof RC
10MQ  +£20% 1/2W
R84 R43-1215-15 Flame-proof RD
150 +5% 1/4W —51
R102 R43-1210-15 Flame-proof RD
100Q@ +5% 1/4W —51
R129,13 | R43-1222-15 Flame-proof RD
220Q +5% 1/4W —51

Ref. No. Parts No. Description mF;erl-(s
R161 R43-1210-15 Flame-proof RD
100Q +5% 1/4W —51
SEMICONDUCTOR
Qi1 V09-0136-10 FET 2S5K125
Q2 V03-0098-05 Transistor 2SC535(B)
Q3 V03-0270-05 Transistor 2SC945(R.Q)
Q4 V03-0098-05 Transistor 25C535(B)
Q5 V03-0270-05 Transistor 2SC945(R,Q)
Q6 V03-0098-05 Transistor 2SC535(B)
Q7~9 V03-0270-05 Transistor 2SC945(R.Q)
Q10 V09-0122-20 FET 2SK68(M)
Q11,12 | V03-0098-05 Transistor 25C535(B)
Q13 V03-2408-00 Transistor 2SC2408
Q14~ 18| VO03-0098-05 Transistor 2SC535(B)
Q19~23| V03-0270-05 Transistor 25C945(R.Q)
IC1~6 |V30-0215-05 IC LA1222
IC7 V30-0268-10 IC MC1496K
IC8 V30-0133-05 IC HA1137W
1C9.,10 V30-0217-05 IC NJM4558D
IC11 V30-0301-70 IC TC4011BP
IC12 V30-0264-10 IC HA1457
D1~9 V11-0076-05 Diode 181555
D10~15 b1 1-0319-05 Diode M8513A-0
D16 V11-0051-05 Diode 1N60
D18~21|V11-0076-05 Diode 151555
D22 V11-0051-05 Diode 1N60
POTENTIOMETER
VR1 R12-1038-05 PC trimming 1k S meter input level
VR2 R12-5031-05 PC trimming 220kQ S meter level
VR3.4 R12-3046-05 PC trimming 47kQ Threshold level
COIL/FILTER
L1 L30-0319-05 FM-IFT *
L2 L30-0318-05 FM-IFT *
L3 L40-2201-03 Ferri-inductor 22uH
L4 L40-1005-25 Ferri-inductor 10uH
L5~7 L40-2292-41 Ferri-inductor 2.2uH
L8 L40-1005-25 Ferri-inductor 10uH
L9 L40-2292-41 Ferri-inductor 2.2uH
L10.11 L40-1005-25 Ferri-inductor 10uH
L12 L40-2201-03 Ferri-inductor 22uH
L13.14 | L30-0318-05 FM-IFT W
L15 L40-2292-41 Ferri-inductor 2.2uH
L16,17 | L30-0318-05 FM-IFT
L18 L40-2292-41 Ferri-inductor 2.2uH
L19 L32-0218-05 FM-0SC
L20 L40-2201-03 Ferri-inductor 22uH
L21 L40-1805-25 Ferri-inductor 18uH
L22 L30-0309-05 FM-IFT -
L23 L30-0310-05 FM-IFT
L24.25 L40-2292-41 Ferri-inductor 2.2uH
L25 L40-1015-25 Ferri-inductor 100uH
L27 L30-0318-05 FM-IFT
L28.29 | L31-0285-05 Coil
L30 L40-2292-41 Ferri-inductor 2.2uH
FL1 L79-0058-05 LC filter
FL2 'L79-0093-05 LC filter *
- L79-0075-05 Filter ass'y (SF1,SF2~4,CF1,CF2,3) | %

Ref. No. Parts No. Description mF;?l-(s
CAPACITOR
Ci~4 C24-1710-51 Electrolytic 1uF 50wWv
C5.6 C55-1747-38 Ceramic 0.047uF +80%—20%
cs C71-1710-02 Ceramic 10pF +0.5pF
Cc9 C24-1010-71 Electrolytic 100uF 10WV
Cc10 C58-1710-15 Ceramic 100pF  +5%
C11 C24-1022-71 Electrolytic 220uF 10wV
C12 C24-1247-61 Electrolytic 47uF 16WV
C13 C24-1022-71 Electrolytic 220uF 10WvV
C14 C24-1210-71 Electrolytic 100uF 16WV
C15 C24-6547-61 Electrolytic 47uF 35wWv
c17 C91-0050-05 Polystyrene 10pF +10% 44
c18 C24-1210-71 Electrolytic 100uF 16WV
Cc19 C24-1010-71 Electrolytic 100uF 10WV
C20 C24-1047-61 Electrolytic 47uF 10Wv
C21 C24-1247-61 Electrolytic 47uF 16WV
C22,23 C24-1210-71 Electrolytic 100uF 16WV
RESISTOR
R1.2 R48-2268-15 Metal film 6802  +5% 1/4W
R3 R48-2222-25 Metal film 2.2k +5% 1/4W
R4 R48-2222-15 Metal film 2209 +5% 1/4W
R5 R48-2239-15 Metal film 390Q +5% 1/4W
R6.7 R48-2210-25 Metal film 1kQ +5% 1/4W
R8 R48-2222-25 Metal film 2.2kQ 5% 1/4W
R9 R48-2210-35 Metal film 10kQ +5% 1/4W
R10 R48-2212-25 Metal film 1.2kQ +5% 1/4W
R11 R48-2282-15 Metal film 8200 +5% 1/4W
R12 R48-2282-25 Metal film 8.2k +5% 1/4W
R13 R48-2210-25 Metal film 1kQ +5% 1/4W
R14 R48-2222-25 Metal film 2.2kQ@ +5% 1/4W
R15 R48-2233-25 Metal film 3.3k +5% 1/4W
R16 R48-2222-25 Metal film 2.2kQ +5% 1/4W
R17 R48-2233-25 Metal film 3.3k +5% 1/4W
R18 R48-2216-35 Metal film 16kQ +5% 1/4W
R19 R48-2275-15 Metal film 7509 +5% 1/4W
R20 R48-2210-25 Metal film 1k +5% 1/4W
R21 R48-2212-25 Metal film 1.2k +5% 1/4W
R22 R48-2256-05 Metal film 56Q +5% 1/4W
R23 R48-2291-25 Metal film 9.1kQ +5% 1/4W
R24 R48-2210-15 Metal film 1009 +5% 1/4W
R25 R48-2212-25 Metal film 1.2k +5% 1/4W
R26 R48-2218-15 Metal film 1809 +5% 1/4W
R27 R48-2247-25 Metal film 4.7kQ +5% 1/4W
R28 R48-2268-25 Metal film 6.8k +5% 1/4W
R29 R48-2218-15 Metal film 180Q +5% 1/4W
R30 R48-2210-15 Metal film 1002 +5% 1/4W
R31 R48-2227-25 Metal film 2.7k +5% 1/4W
R32 R48-2210-25 Metal film 1kQ +5% 1/4W
R33 R48-2222-25 Metal film 2.2k +5% 1/4W
R34 R48-2210-35 Metal film 10kQ +5% 1/4W
R35 R48-2222-15 Metal film 2209 +5% 1/4W
R36 R48-2268-25 Metal film 6.8k +5% 1/4W
R37 R48-2222-15 Metal film 2209 +5% 1/4W
R38 R48-2215-25 Metal film 1.5k +5% 1/4W
R39 R48-2222-25 Metal film 2.2k +5% 1/4W
R40~42 |R48-2210-25 Metal film 1kQ +5% 1/4W
R43 R48-2212-35 Metal film 12k  +5% 1/4W
R44 R48-2215-35 Metal film 15k +5% 1/4W
R45 R48-2210-35 Metal film 10kQ +5% 1/4W
R46 R48-2243-25 Metal film 4.3k +5% 1/4W




PARTS LIST

Ref. No. Parts No. Description mZ?I-(s Ref. No. Parts No. Description mF;er; s
SEMICONDUCTOR ca7 €24-1210-71 Electrolytic 100xF  16WV
Q1~8 |V03-0420-05 Transistor _ 2SC535(C) gzg g:g::;fg:gi m:z: ?é’:::: f;:_ -
Q9 V01-0836-10 Transistor  2SAB36(E) % Cab1v3e 28 Molor 3I00F  £2% 1151
Q10 V03-0420-05 Transistor 25C535(C) . - '
' €50 €90-0382-05 Electrolytic 470uF  20WV %
Q11~14| V01-0836-10 Transistor  2SA836(E) % o 26.1439.67 Electrannic (NP)
Q1s V03-0373-05 Transistor  25C1384{Q.R) 3E 250V
Q16 V01-0733-30 Transistor 2SA733A(R.Q) cs52 £90-0382-05 Electrolytic 470uF 10WV %
1 V30.0087-05 " TA7080P 53 C26-1433-67 Electrolytic (r;;)‘ -
Ic2 V30-0287-20 IC SN74LS38N * c54 C46-1718-25 Mylar 1800pF +5%
Ic3 V30-0264-10 ic HA1457 )
ica V30-0248-10 ic NJM4558D(A) C55,66 |[C24-1210-61 Electrolytic 10uF 16WV
cs7 C46-1710-35 Mylar 0.014F +5%
. €58~60 | C24-1210-71 Electrolytic 100uF  16WV
b1 V11-0076-08 Diode 151585 C61.62 |C46-1733-24 Polystyrene 3300pF £2% —11
V11-0271-05 or 152076
i C46-1718-24 Polystyrene 1800pF +2% 51
b2 (J11-4101-60 Zenerdiode  XZ-053 C46-1716-24 Polystyrene 1600pF +2% 2-81
b3 V11-4101-20 Zenerdiode  X2-060 c63 €90-0382-05 Electrolytic 470uF  10WV *
INDUCTOR/FILTER c64 C48-1743-24 Polystyrene 4300pF +2%
1.2 L40-2292-11 Ferri-inductor 2.2uH C65,66 |[C24-1710-51 Polyester 0.022uF 15%
L3~6 | L40-1001-25 Ferri-inductor 10uH €67.68 |C91-0050-05 Polystyrene 10pF
L6 L79-0078-05 LC filter % ce9 C91-0055-05 Polystyrene 27pF
c70 C26-1747-47 Electrolytic (NP)
0.47uF  BOWV
RESISTOR
MPX (X04-1110-11, -51, 2-81) R1 R48-2230-25 Metal film 3kQ +5%  1/4W
R34 RA48-2256-25 Metal film 5.6kQ +5%  1/aw
— o RS RA48-2230-25 Metal film 3kQ@  +5%  1/4aw
Ref. No. Parts No. Description marks]  1R6 R48-2210-45 Metal film 100kQ +5%  1/4W
R7 R48-2215.45 Metal fiim 150kQ +5%  1/4w
CAPACITOR R8 RA48-2222-45 Metal film 220kQ +5%  1/4w
23 1171716 Coamic  120pF  T10% R RA48-2210-45 Metal film 100k2 5%  1/4wW
cas 671.1715.16 Coramic  160pF  £10% R10 RA48-2220-25 Metal film 2k +5%  1/a4w
o ©24.1047.61 Elactrolytic 475F  10WV R11 R48-2210-25 Metal film 1k@  +5%  1/4w
o ©24.1710-51 Electrolytic 1nF SoWV R12 R48-2233-35 Metal film 33k2  +5%  1/4W
c8 C46-1747-25 Mylar  4700pF 5% R13 | R48-2210-45 1002 +5%  1/4W
oo C46.1710.25 Mylar 1000pF  £5% R14 R48-2212-35 Metal film 12kQ  +5%  1/4W
10 25.1733.47 Electrolytic 0.33,F GOWV R15 R48-2227-26 Metal film 2.7kQ 5%  1/4W
11 046.1739.25 Mylsr 3900pF  +5% R16 RA4B-2256-15 Metal film 5602 5%  1/4W
c12 25.1433.57 Electrolytic 3.34F  25WV R17 R48-2222-45 Metal film 220kQ  +5%  1/4W
13 025.1210.67 Hlectrolytic 10xF  16WV R18 R48-2239-25 Metal film 3.9k2 +5%  1/4W
c14 | 25143367 Electrolytic 33uF  25WV R19 | R48-2215-15 1502 45%  1/4w
15 46.1722.25 Mylar 2200pF 5% R20 R48-2215.35 Metal film 15k  +5%  1/4W
c16 48.1710.25 Polystyrene 1000pF  £5% R21 R48.2233-35 Metal film 33k  +5%  1/4W
c17 024.1210.71 Electrolytic 1004F  16WV R22 R48-2222.25 Metal film 2.2k2 5%  1/4W
c18 46.1710.25 Neylar 0O1WF  +5% R23 R48-2282-45 Metal film 820kQ +5%  1/4W
c19 46.1739.25 Mylar 3900pF £5% R24 R48-2227-45 Metal film 270kQ +5%  1/4W
c20 024121061 Eloctrolytic 10sF  16WV R25 R48-2236.45 Metal film 360kQ +5%  1/4w
c21 46171025 Mylar 1000pF 5% R26 R48-2227-45 Metal film 270k2 +5%  1/4w
c22 C46.1747-35 Mytar 0.047uF 5% R27 R48-2222-15 Metal film 2202  +5%  1/4w
23 71-1747.16 Coramic  470pF  +10% R28 R48-2233-35 Metal film 33kQ  +5%  1/4w
C24 | c24-1210-61 Electrolytic 10uF  16WV R29 | R48-2268-25 Metal flm 6812  +6%  1/4¥
C25~28| c24-1010-71 Electrolytic 1004F  +10% R30 | R43-1227-05 Flame-proof RD
€29 |c24-121061 Electrolytic 10uF  16WV ‘ 279 45% 14w
c30 €24-1010-71 Electrolytic 100sF  10WV R31 R43-1247-05 Flame-proof RD
€31.32 | c46-1710-35 Mytar 0.01uF  +5% : 472 5%  1/4v
c33 C46.1710-45 Mylar OAuF  15% R32,33 | R48-2282-25 Metal film 8.2k0 5%  1/4v
Cc3a 25-1747-47 Eloctrolytic 0.47uF  SOWV R34 R48-2268-25 Metal film 6.8k0 5%  1/4v
c35 47.1727-25 Polystyrene 2700pF  +5% R35 R48-2222.25 Metal film 2.2k 5%  1/4v
c38 C47.1727.25 Polystyrene 2700pF  £5% R36 R48-2210-25 Metal film 1kQ@  +5%  1/4v
C41~44] 24-1210-71 Electrolytic 100uF  16WV R37 RA48-2210-45 Metal film 100kR 5%  1/4y
c45 P Mylar 0.0224F +2% R38 R48-2247-15 Metal film 4702 5%  1/4v
ca6 c46.1716.24 Mylar 1600pF £2% —11,—51 R39 R48-2233-25 Metal film 3.3k2  +5%  1/4y
C46-1733-24 Mylar 3300pF +2% 2-81

33
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PARTS LIST

Ref. No. Parts No. Description mF:l.(s Ref. No. Parts No. Description mf:er;(s
R40 R43-1239-15 Flame-proof RD R96 R48-2432-03 Metal film 432Q +1%  1/4W
3900 +5%  1/4W R97 R48-2150-23 Metal film 15k@ 1%  1/4W
R41,42 |[R43-1210-25 Flame-proof RD R98,99 |R48-2210-45 Metal film 100kQ +5% 1/4W
1k 6%  1/4W R100 R43-1218-05 Metal film 18Q 5%  1/4W
R43 R48-2210-45 Metal fiim 100k +5%  1/4W R102 R43-1218-05 Metal film 182  +5%  1/4W
R44 R48-2215-35 Metal film 16kQ 5%  1/4W R104 R48-2432-03 Metal film 4320 +1%  1/4W
R45 R48-2210-45 Metal film 100k@ £5%  1/4W R105 R48-2357-03 Metal film 357Q +1%  1/4W
R46 R48-2233-35 Metal film 33kQ  +5%  1/4W -1
R47 R48-2230-35 Metal film 30kQ +5% 1/4W R48-2562-03 Metal film 5620 +1% 1/4W
R48 R48-2268-25 Metal fiim 6.8k2 +6%  1/4W _§1,2.81
R49 R48-2210-45 Metal film 100kQ *+5% 1/4W R106 R48-2150-23 Metal film 15k +5% 1/4W
R51 R48-2215-35 Metal film 15kQ  +5%  1/4W R107108| R48-2210-45 Metal film 100kQ +5%  1/4W
RS2 R48-2233-45 Metal film 330kQ +5%  1/4W R110.111| R43-1218-05 Flame-proof RD
R53 R48-2282-35 Metal film 82k2 5%  1/4W 180 +E%  1/4W
R64 | R48-2239-35 Metal film 39k2 5%  1/4W R113 | R48-3210-45 Metal film 100kQ +5%  1/4W
REO R48-2212-15 Metal film 1202 5%  1/4W R114  |R48-2210-25 Metal film 1kQ  +5%  1/4W
R61 R48-2268-15 Metal flm 6802 5%  1/4W R115 | R48-2210-45 Metal film 100kQ +5%  1/4W
R62 R48-2218-25 Metal film 1.8k 5%  1/4W R116 | R48-3210-25 Metal film 1k  £5%  1/4W
R63 | R48-2212-15 Metal flm 1200 5%  1/4W R117  |R48.2210-35 Metal film 10kQ  +5%  1/4W
Re4 | R48-2268-15 Metal film 6802 5%  1/4W R118.19| R48-2227-35 Metal film 27kQ  +5%  1/4W
RE5 R48-2218-25 Metalfilm 1.8k2 5%  1/4W R120  |R48-2210-35 Metal film 10k2  +5%  1/4W
R66.67 | R48-2210-45 Metal film 100k +6%  1/4W R121 | R48.2222.25 Motal film 22kQ  +5%  1/4W
R68 R48-2247-15 Metal film 4700  +6%  1/4W R122123| R48-1215-15 Flame-proof AD
R69 R48-2268-25 Metal film 6.8k® 6%  1/4W 1500 5%  1/4W
R70 R48-2210-25 Metal film 1kQ 5%  1/4W R126,127| R48-2233-05 Metal fim 330 +5%  1/4W
R71 R48-2256-35 Metal flm 56kQ  £8%  1/4W R129  |R48-2247-15 Metal film 4702  +5%  1/4W
R72 | R48-2262-16 Metal film 6200  £5%  1/4W R130,131| R48-3210-05 Metal film 100  +5%  1/4W
R73 | R48-2275-15 Metal fim 7502  £6%  1/4W R132.133 R48-3210-25 Metal film 1k@  +5%  1/4W
R74 | R48.2291-15 Metal film 9100 £5%  1/4W R134 |R48-2210-35 Metal film 10kQ  +5%  1/4W
R7576 | R48-2233-35 Metal film 33kQ 5%  1/4W R135 | R48.9210.25 Motal film k2 £5%  1/4W
R77.78 | R43-1239-05 Flame-proof RD R137  |R48-2212-35 Metal film 12kQ  +6%  1/4W
390 26%  1/4W R138 | R48-2222-35 Metal film 22k +5%  1/4W
R79 R48-3210-25 Metal fim 1k2  %5%  1/4W
R8O R48-2233-25 Metal film 3.3k2  +5%  1/4W SEMICONDUCTOR
R82 R48-2268-25 Metal film 6.8k2 5%  1/4W Q1~3 |V03-0270-05 Transistor 2SC945(R.Q)
R82 R48-2233-25 Metal film 3.3kQ 6%  1/4W Q4 V03-0373-05 Transistor  2SC1384(Q.R)
R83 R48-2268-25 Metal film 6.8k2 +5%  1/4W as V01-0733-30 Transistor  2SA733A(R.Q)
R84 R48-2210-35 Metal film 10kQ  +5%  1/4W 6 V03-0270-05 Transistor  2SC945(R.Q)
-1 Q7~9 |V01-0733-30 Transistor  2SA733A(R.Q)
R48-2282-35 Metal film 8.2kQ +5%  1/4W Q10,11 | V03-0293-05 Transistor ~ 25C945(Q)
—51,2.81 Q12,13 |V03-0270-05 Transistor  2SC945(R.Q)
R85 R48-2215-25 Metal film 1.6kQ  +5%  1/4W Q14 |Vv03-1775-20 Transistor ~ 2SC1775(E)
-1 Q15 V01-0189-05 Transistor ~ 2SAB872(E)
R48-2216-25 Metal film 1.6kQ  +5%  1/4W Q16  |v01-0733-30 Transistor  2SA733A(R.Q)
—51.2-81 Q17 V03-1775-20 Transistor 2SC1775(E)
R86 R48-2222-25 Metal film 2.2k +5%  1/4W Q18 | V03-1940-10 Transistor  2SC1940(K)
R87 R48-2233-25 Metal flm 3.3k2  +5%  1/4W Q19 |Vv01-0189-05 Transistor  2SA872(E)
R88 R48-2210-35 Metal film 10k2  #5%  1/4W Q20  |v01-0915-10 Transistor  2SA915(K)
—-11 Q21 V03-1775-20 Transistor ~ 2SC1775(E)
R48-2282-25 Metal film 8.2k0  +5%  1/4W Q22 | Vv03-1940-10 Transistor  2SC1940(K)
—61,2-81 Q23 |V01-0189-05 Transistor  2SA872(E)
R89 R48-2215-25 Metal film 1.5k2 +5%  1/4W Q24 [ V01-0915.10 Transistor  2SA915(K)
-1 Q25 V03-0270-05 Transistor 28C945(R.Q)
R48-2216-25 Metal film 1.6kQ  +5%  1/4W
. —51,2.81 ic1 V30-0271-40 ic NJM4559D(F)
R90 R48-2222-25 Metal film 2.2kQ  +5%  1/4W Ic2 V30-0271-30 ic NJM4559D(B)
RO1 R48-2233-25 Metal film 3.3k2 5%  1/4W ic3 V30-0301-20 Ic TC4066BP *
R92 R48-2282-35 Metal film 82kQ  +5%  1/4W Ica V30-0271-30 Ic NJM4659D(B)
R93 R48-2227-35 Metal film 27k@  +5%  1/4W Ic5 V30-0271-40 ic NJM4559D(F)
R94 R48-2222-35 Metal film 22k2  +6%  1/4W icé V30-0266-20 Ic HA1123BW
R95 R48-2357-03 Metal film 3670  +1%  1/4W Ic7 V30-0301-40 ic SN74LS04N #
-1 ic8 V30-0301-30 Ic SN74LSOON %
R48-2562-03 Metal film 5620 1%  1/4W Ic9 V30-0301-20 ic TC4066BP *
-51,2-81 iC10 | Vv30-0301-50 Ic TLO72CP #
Ic11 | Vv30-0301-20 ic TC4066BP *
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PARTS LIST

Ref. No. Parts No. Description mzer"(s Ref. No. Parts No. Description mRa?I-(s
Ic12 V30-0271-40 IC NJM4559D(F) SEMICONDUCTOR
) Q1~8 | V03-0270-05 Transistor ~ 2SC945(R.Q)
D12 |Vv11:0246-05 Zener diode . WZ 081 Q9~11 | v01-0733-30 Transistor  2SA733A(R.Q)
D3 V11-4101-60 Zenerdiode XZ-053 Q12 V09.0122.20 FET 25K68(M)
D4~7 |V11-0076-05 Diode 151555 c1 V30.0299-10 ic TC4081BP
D8.9 V11-4103-70 Zener diode XZ-142 1c2.3 V30-0297-20 ic TC4069UBP
D10 V11-4103-90 Zener diode XZ-157 IC4’ V30-0264-10 i HA1457
pn V11-0076-05 Diode 151585 D1~6 |V11-0076-05 Diode 151555
D12.13 |V11-0051-05 Diode 1NBO V11.0271-05 or 152076
. D8 V11-0295-05 Diode WO06B
TH1 Vv22-0022-05 Thermister 5T-31L D9.10 V11-0076-05 Diode 151555
POTENTIOMETER V11-0271-05 or 182076
VR1 R12-1002-05 PC trimming  1kQ POTENTIOMETER
VR2 R12-1028-05 PC trimming 4.7k VR1 R12-5025-05 PC trimming 20k((B)
VR3 R12-5002-05 PC trimming  100kQ Separation iNormall
VR4 R12-1026-05 PC trimming 3.3k VR2 R10-0001-05 2000 x 2 QUTPUT LEVEL *
VR5.6 | R12-0003-05 PC trimming 470
VR7 R12-3004-05 PC trimming 47kQ SWITCH
VR8 R12-5018-05 PC trimming 270kQ S1~3 | 540-2088-05 Push switch
VR9 R12-3004-05 PCtrimming 47k% S4~6 |S29-1116-05 Rotary slide switch #
FILTER/RELAY/PHOTO COUPLER RELAY
FL1 L79-0083-05 LC filter ¥ AL $51-2037-05 Reed relay
FL2 L76-0002-05 Phase compensator *
FL3.4 L79-0082-05 LC filter r
L1~4 |135-0048-05 MPX coit
LS L35-0044-05 MPX coil DDL (X13-2610-11, -51)
L6 L35-0050-05 MPX coil ,
L7.8 L40-1021-03 Ferri-inductor L Re-
Ref. No. Parts No. Description marks
RL1 §51-2037-05 Read relay
CAPACITOR
m T95-0003-05 Photo coupler * c1 C71-1710-06 Ceramic  10pF £10%
c2 C48-1715-25 Polystyrene 1500pF +5%
c4.5 C24-1710-51 Electrolytic 1uF 50WV
c6 C24-1047-61 Electrolytic 47uF 10WV
c7 C24-1710-51 Electrolytic 1uF 50WV
SWITCH 3-2600-00
TC (X1 ) cs C26-1210-67 Non-pole electrolytic
10uF 16WV
Ref. No. Parts No. Description mF;?is cs C24-1410-61 Electrolytic 10uF 25WV
c1o C46-1710-35 Mylar 0.01uF +5%
CAPACITOR C11~14| C47-1715-15 Polystyrene 150pF  +5%
c15 C24-1047-81 Electrolytic 47uF 10WvV
Ct C26-1447-57 Non-pole electrolytic c16 C46-1710-25 Mylar 1000pF +5%
47uF  25WV c17 C46-1710-35 Mylar 0.01uF +5%
c2 €26-1410-67 Non-pole electrolytic C18.19 | C24-1410-61 Electrolytic 10uF 25WV
10uF  25WV c20 C24-1710-51 Electrolytic 1uF 50WV
c3 €26-1710-57 Non-pole electrolytic c21 C24-1410-61 Electrolytic 10uF 25WV
tuF s5owv C22,23 | C46-1710-35 Mylar 0.01uF +5%
c4 C46-1747-35 Mylar 0.047uF +5% c24 C24-1410-61 Electrolytic 10uF 25WV
C5 €71-1722-06 Ceramic ~ 22pF  +£10% c25 C25-1722-47 Eiectrolytic 0.22uF 5OWV
ce C46-1710-25 Mylar 0.0014F £5% c26 C25-1747-47 Electrolytic 0.47uF 5OWV
c7.8 C46-1715-35 Mylar 0.015uF £5% c27 C27-1722-47 Electrolytic 0.22uF 50WV
Cc9 C24-1210-61 Electrolytic 10uF 16WV c28 C48-1710-15 Polystyrene 100pF +5%
RESISTOR c29 C46-1747-25 Mylar 4700pF +5%
- C30 C71-1733-086 Ceramic  33pF +10%
Ri~4 |R48-2268-05 Metal film 680 5% 1/4wW c31.32 | 046.1710-25 Mylar 1000pF 5%
R19 R40-8310-68 RC 10MQ +20% 1/4W c33 C46-1710-36 Mylar 0.01,4F TE%
R37 R43-1251-15 Flame-proof RD 5100 +5% 1/4W c3435 | c24.-1047-81 Electrolytic 4'7“F TOWV
R38 R43-1210-25 Flame-proof RD 1kQ +5% 1/4W c36 €26-1210-67 Non-pole electrolytic
R52 R47-1522-95 Flame-proof RS 222 +5% 2W 104F 16WV
R58 R40-8310-68 RC 10MQ +20% 1/2W c37 €71-1733-08 Coramic  33pF £10%
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PARTS LIST

SWITCH (X13-2620-00})

Ref. No. Parts No. Description mRaerI;s
CAPACITOR
Cl~4 |C55-1710-38 Ceramic  0.01uF  +80%—20%
cs5 C81-1233-57 Tantalum  33xF  16WV
c6 C55-1710-38 Ceramic  0.014F  +80%—20%
RESISTOR
R2  |R40-831858  |RC 18M2 £20% 1/2W |
SEMICONDUCTOR
al [ v03-0297-05 [Transistor ~ 25C945 |
coiL
1.2 |133-0025-06 | choke coil 1M [
RELAY
RL1~3 |S51-1020-05 Relay

Ref. No. Parts No. Description Re-
marks
Cc38 C26-1410-77 Non-poie electrolytic
100uF  25WV

C38 C24-1710-51 Electrolytic 1uF 50wWv

C40 C46-1710-35 Mylar 0.01uF +5%
C41~44| C24-1047-61 Electroiytic 47uF 10WV

C45 C48-1710-25 Polystyrene 1000pF +5%
C45~49( C24-1222-71 Electrolytic 220uF  16WV

€50.51 C24-1410-61 Electrolytic 10uF 25wV

RESISTOR
R26 R43-1210-15 Flame-proof RD 100Q +5% 1/4W
R39 R43-1210-15 Flame-proof RD 100Q +5% 1/4W
R41 R43-1210-15 Flame-proof RD 100 +5% 1/4W
R47,48 | R49-6239-23 Metal film 3.9k2 +1% 1/4W
'R49,50 R49-6210-33 Metal film 10kQ +1% 1/4W
R51 R43-1210-15 Flame-proof RD 100Q +5% 1/4W
R52,53 R49-6210-33 Metal film 10k 1% 1/4W
R57 R49-6210-33 Metal film 10k +1% 1/4W
R94 R48-2233-45 Metal film 330kQ £5% 1/4W
R95 R48-2210-45 Metal film 100kQ +6% 1/4W
R103 R49-6210-33 Metal film 10kQ +1% 1/4W
R104 R49-6233-23 Metal film 3.3kQ 1% 1/4w
R105 R49-6210-33 Metal film 10kQ +£1% 1/4W
R109 R43-1210-15 Flame-proof RD 100Q +5% 1/4W
R112,113 R43-1210-15 Flame-proof RD 100Q +5% 1/4W
SEMICONDUCTOR

Q1 V03-0409-05 Transistor 25C1384(Q)

Q2 V01-0143-05 Transistor 25A684(Q)

Q3 V03-0270-05 Transistor 2SC945(R.Q)

Q4.5 V03-0098-05 Transistor 25C535(B)

Q6 V08-0096-05 FET 2SK68A(M)

Q7 V03-1775-20 Transistor 2SC1775(E)

Q8~11 | V08-0096-05 FET 2SK68A(M)

Q12 V01-0733-30 Transistor 2SA733A(R.Q)

Q13 V03-1775-20 Transistor 2SC1775(E)

Q14 V09-0110-05 FET 25K68 (LM}

ic1 V30-0264-10 IC HA1457

1C2.3 V30-0271-40 IC NJM4559D(F)

IC4 V30-0301-70 IC TC4011BP

IC5 V30-0248-10 IC NJM4558D(A)

1C6 V30-0264-10 IC HA1457

IC7 V30-0248-10 ic NJM4558D(A)

1C8 V30-0264-10 IC HA1457

IC9 V30-0268-10 IC MC1496K

IC10 V30-0297-10 IC TC4069BP

iIC11,12 | V30-0271-40 IC NJM4559D(F)

IC13 V30-0160-05 IC HA1156W(B)

icC14 V30-0264-10 IC HA1457

D12 V11-0076-05 Diode 15155656

D3~7 V11-0319-05 Diode M8513A-0

D8.9 V11-0076-05 Diode 151655

DZ1.2 V11-7100-20 Zener diode EQAO1-14

DZz3 V11-7100-50 Zener diode EQAO1-05(R)

DZ4~7 | v11-0431-05 Zener diode EQAO01-06(S)

POTENTIOMETER
VR1 R12-1044-05 PC trimming 4.7kQ
VR2,3 R12-1042-05 PC trimming  1k§
FILTER
| FL1 L79-0077-05 LC filter
FL2 L79-0076-05 LC filter
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Two types of T meter are used in current tuners.

‘Parts No. of T meter
B31-0291-05
B31-0291-15

Serial No. of tuner
Less than 930001
From 930001

These two types of T meter cannot be interchanged, because
their meter circuits are different. Use the correct type of T

meter when replacing.




SEMICONDUCTOR SUBSTITUTIONS

NT-317

PC Board Ass'y Ref. No. Semiconductor Substitutions
X00-2020 Q1.3 2SD330 (E.F) 2SD313V-Al Pc 2 20W,1c 2 2A. hee 2100
Q2.4 2SB514 (EF) 2SB507V-Al, Pc220W, Ic 22A, hre 2100
Q5.8 28C1735 2SC1940, Pc 20.8W
Q6 2SA850 2SC915, Pc 2 0.8W
Q7.9 25C945 (R.Q) 2SC828A (P,Q). 25C734,25C1213A,2SC1775 (D.E),
2SC1890 (D.EF)
X01-1290-11 Q1 CC3588DE -
Q2 25K125 -
Q3.4 25C2408 -
Q5 2SC1735(E) 25C1940 (K}, Pc 20.75W, Pc 250mA, hre 2150
Q6.7 25C1384 (Q.R) 2SC1735(D.E).Pc20.75W, Pc 2 0.5A, hre 285
X02-1150 Q1 28K125 -
Q2,4,6,12,13, 25C535 (B) 25C381 (R.0)
15~18
Q357~9 2S5C945 (R,Q) 25C828A (P,Q). 2SC1213A, 2SC1775 (D,E). 2SC1890 (D.E F)
19~23
Q10 2SK68 (M) 2SK105 (F.H), 2SK30A {Y.GR), 2SK68A (L.M)
Q13 2SC2408 -
Q14 2SK55 (E) 2S5K19-GR
X02-1160-00 Q1 ~ 8,10 2SC535 (C) 25C381{R,0)
Q9,11~14 2SA836 (E) 2SA872 _
Q15 2SC1384 (Q.R) 25C1885. Pc 20.75W
Q16 2SA733A (R.Q) 2SA872, 2SA564A
X04-1110 Q1 ~ 3.12,13 25C945 (R.Q) 2SCB28A (P.Q), 28C734, 2SC1213A,2SC1775(D.E),
25 . 2SC1890 (D.E,F), Pc 2250mW, lc 250mA. hre 2 100
Q4 25C1384 (Q.R) 25C1567 (Q,R), Pc20.75W, Ic 2 0.5A, hre 280
Q5,7~9,16 2SA733A (R.Q) 2SA893 (D.E)
Q10,11 25C945 (Q) 25CB28A (Q), 2SC1213A (C), Pc 2250mW, ic 250mA.,
hee 2100
Q15,19,23 2SA872 (E) 2SA992 (E), Pc 2 250mW, lc 250mA., hre =400
Q18,22 2SC1940(K) 2SC1735(D.E). Pc 20.75W. Ic 250mA, hre 290
Q20,24 2SA915 (K) 2SA850(D.,E), Pc 20.75W, Ic 2 50mA, h e 290
X13-2600-00 Q1~8 2SC945 (R,Q) 2SC828A (P,Q), 25C734,2SC1213A,25C1775 (D.E).
2SC1890 (DEF)
Q9~11 2SA733A (R.Q) 2SA872, 2SA564A
Q12 2SK68 (M) 2SK105 (F,H). 2SK68A {L.M), 2SK30A (Y,GR)
X13-2610 Q1 25C1384 (Q) 2S5C1735 (D)
Q2 2SA684 (Q)° -
Q3 25C945 (R,Q) 2SC828A (P,Q), 25C1213A,2SC1775(D.E), 2SC1890 (D.EF)
Q4.5 2SC535 (B) 2SC381 (R.0)
Q6.8~11 2SK68A (M) 2SK105 {H)
Q7.13 2SC1775 (E) 2SC1980(T.U), 2SC1775A, 2SC1890, 2SC1890A
Q12 2SA733A (R,Q) 2SA564A (P.Q)
X13-2620-00 Q1 25C945 25C828,25C1775,2SC1213, Pc 2 250mW,
lc 250mA, hre 290
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