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The MIC AMP input level is adjustable up to about 30mV 

without excessive distortion by means of VR3 in the 

generator unit (X52—1090—00). 

At processor on the characteristic curve is shifted to- 

ward the left from the position at OFF. This shows the 

compression effect which is adjustable within the range as 

shown by means of VR2 in the generator unit. That is, MIC 

input can be amplified stably up to about 7OmV by the 

compression amplifier. As will be understood from the 

above, if a microphone rated at more than 10mV input is 

used, the MIC amplifier output is decreased at the processor 

ON from the output level at processor OFF; on the other 

hand, if a microphone rated at less than 10mV input is 

used, the MIC amplifier output is increased at the processor 

ON. However, there is a relationship between the MIC input 

and transmitting output as shown in Fig. 3, so that neither 

the output is increased at MIC input, excessive nor the 

transmitting output is increased at the processor ON. 

Since the semi-fixed resistors VR2 and VR3 are preadjusted 

of Modulation frequency: 1000 Hz 

Dummy load IMP: 5022 

Center 

TS-5205 

DESCRIPTION 

as described above, it is stated in item ‘’MIC Knob” of the 

instruction manual that the MIC gain volume is used to 

adjust MIC input to a proper level. In other words, the 

input should be adjusted to a level within the ALC zone. 

In practical operation of the transceiver, however, the 

sound quality is deteriorated if excessively large input is 

applied to the microphone, though this can be eliminated 

by using an attenuator in the MIC circuit. 

Excessively large MIC input can be checked by the setting 

point of the MIC volume control. As stated previously, the 

output level at IOmV input level is unchanged when the 

processor is set to ON and off since the circuit is so 

adjusted at the factory prior to shipment, where the MIC 

volume control is set in the center (12-o0’clock) position. 

The MIC input level is normal as long as the volume control 

is between 12 and 10 o'clock positions. If the volume 

control is shifted toward the left (10-o’clock) from the 

center position (12-o’clock), it is an indication that the MIC 

input is too large and is attenuated by the volume control. 

In this state, the MIC amplifier output is attenuated when 

the processor is set from OFF to ON. Similarly, if the 

volume control is shifted toward the right (2-o'clock), the 

output Is increased. 
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TS-5205 

FUNCTIONAL DESCRIPTION 

Low Band 2-signal Characteristic Intermodulation RX 

Carrier frequency: 14.175 MHz 

Low band 2-signal characteristic, as compared with high | ae ae te ae 
= 

band, is such that there are many business use signal waves 100 

in the vicinity of amateur band and receiver gain can easily 

be obtained, thus deteriorating the 2-signal characteristic. 

The 2-signal characteristic is also deteriorated when a large 

input is present in non-linear operating stage such as the 60 

mixer stage of receiving Circuit. TS-520 -520S (—) side 
= o i 

: Fy 1 1 ae 

fA TS-520S (+) side 

In a double conversion system, if the first mixer input level b oO 

can be suppressed, the second mixer input can be maintain- 

ed constant. Therefore, the first mixer input level for 

1.9-21MHz band is decreased by C division while the level 

for 28~29.1MHz is maintained the same when the signal is 
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This circuit is switched by the band selector switch as FicaG 

found in TS-820 series. In TS-520S, switching of C division 
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if WWwWYV é : 

7) coaxial cable is connected from the rear panel to the RF 
—6V agile : “ ; ; . : : ; 

oe . unit in the ANT circuit. Consideration is given to the circuit 

Oo so that the circuit cannot be operated when the calbe is in 

. oO open state. 
Fig. 5 One 

x VERTER SW REC ANT SW RF ATT 

NORMAL REC ANT OFF 

EXT REC ANT 

X VERTER 
CONNECTOR 

X VERTER 
IN 

Marker 
generator 

Transmitter section Fig. 8 



TS-5208 

PC BOARD 

W VFO UNIT (X40-1070-01) 

is SERIE: 
a= Oo | 

IS Sete) tee eee 

Q1:3SK22(Y), O2:2SK19(Y), Q3, 4:2SC460(B), D1:SD111, D2, 3: 1N60 

3SK22 (Y) 2SK19 (Y) 2SC460(B) 

==: we oe Ss G 
G: 35 . 

WY RECTIFIER UNIT (X43-1090-02) 

: 

x 

R3_ 470 Ku 



TS-5205 

PC BOARD 

VY FIX CH. AVR UNIT (X43-1100-00) 

i Lo [8 sf : 

| Q6 isi m5 = fel Cee 2) ND Ow © 

C9, en sg $n eal a Bie; 
oe; Bs © & + 

4Z1GV Fatee: WORKS £ Fd ‘ey. 
i a a | 

r Ro 68K Q5 oe 30 
&) R 

ES 
RG iK | AN Oyo Sse 

| ie] CD of elsTys Ola O T4 R8& 10K es N oO! ae Ce CH2 

| cy Be af Sh OP Be rez a 
ee R221 CG tnt. nes a ; _ ee cenn mike ale 2 
2 J 2 2 . 624, 047/89 

ote 

vi iN NM 3 
B 

iav Dn 
id qo 

(eo) 
V7 
vr 

{e) 
is 
> 

S6 RIT 

Q1~3:2SC460(B), 04:2SAG06(L), O05 ~7:2SC372, 08:2SC735(Y), D1, 2: INGO, D3-8:WZ-061, 

D4~7:1S81555 

2SC460(B} 2SA606 ( 28C372 

ce 28C735(Y) 

: c ~8 
E 

VY HV UNIT (X43-1110-00) 

| eS 

o |9 
20] © 
hoc 
™ Ss 
8 i 



TS-9208 

PG BOARD 

VY OSC COIL UNIT (X44-1160-00) 

VY ANT COIL UNIT (X44-1070-00) 

16 



TS=52058 

PC BOARD 

W MIXER COIL UNIT (X44-1080-00) 

W DRIVE COIL UNIT (X44-1090-00) 

X VERTER OUT 

17 



TS-9208 

PC BOARD 

W RF UNIT (X44-1200-00) 

AQ
OA

:S
L 

‘v
l 

‘6
 

‘8
G 

‘G
SG
LS
L:
ZL
 

‘O
L 

‘L
G 

‘L
8G

LS
L:
9L
 

9
 

‘G
O 

‘8
8S
ZS
L:
ZL
 

‘L
L 

‘v
O 

‘O
60
-Z
M'
EL
 

‘€
'Z

'L
G 

‘
(
A
)
E
E
L
O
S
Z
:
L
L
O
 

“
(
M
)
G
L
G
L
O
S
Z
:
O
L
D
 

‘(
9)

09
79

SZ
:6

 
‘8
 

'L
ZO

 
“
(
Y
D
)
6
L
A
S
Z
:
9
 

“G
D 

“
(
Y
D
)
Z
E
A
S
E
-
 

V
D
 

‘(
HY

O)
GE

AS
E-

ED
 

‘(
1 

LV
AS

E‘
Z 

‘L
O 

'
V
L
A
S
Z
L
:
L
A
 

eee eee eee een cee ee ne ae 

og 

(4) 
GLGLOSZ 

(a) O
9
v
O
S
z
 

(Y
D)
 

S
E
S
E
 

(1
) 

Lp
yS
E 

18 



PC BOARD 

TS-5205 

W IF UNIT (X48-1060-01) 

9 

SS 

tS) 

. 

oO a 

(HO)GLASZ 

(A)EELOSZ 

: 

(A) 

S6bVSZ 

(A) 

(HD) 

SENSE 

(1) 

Lys 

F 

iF 

>. 

O60-ZM: 

LLC 

‘SGGLSL:ZL 

‘6 

°Z0 

‘O9NL:9 

‘GG 

‘28S 

on 

ved 

LOOLSL:Z 

‘LO 

‘(A 

LVASE:60 

‘(A)G6VVSZ‘80 

‘(HD)6LASZ:ZO 

‘(AJEELOSZ:9 

“GO 

° me 

)GENSE:ZO 

“(YD)GENSE:b 

'E 

“LO 

Ae 

ee 
ae 

ee 

oe 

ous 

cot 

. 

ND 

3k 

er 

 O- 

2, 

ed| 

at 

Ig) 

i 

Oreo 

Ye) 

x 

Oo 

Go 

Rie 

eO 

N 

ste 

Bal 

3 

Ry 

fo hcl 

Or 
ae 

RO 

EBs 

Bh 

RE 

See 

NE 

tT 

5) 
cer 

ae 

gaat 

yest 
gs} 

| 

ive! 

hy 
28 

en 

a 

5 
2rionO 

@pMy 

SL 
sel 

Plo 

Se 

AE 

| 

es 

rs 

ot 

HT 
BL 
age 

po 
Ope 

ae 
tre 

£o 

slke 
$8 
| 

J 
meerr| 

een 

sePoene 

aaa, 

o3 
el 

ip 
cae 

es 

Phe 

eee 

—~ 

SSR 

ee) 

2 

«dt 

3. 

| 

ae 

bo 

Oh 

we 

ih 

AE 

se 

48 
i 

[So 

| 

en 

MOIS 

O 

# 
| 

ae 

Lue) 

wieen 

“48 

t____}82 

| 

,9 

et 

| 

isvio 

No 

[S'S 

ae 
oe 

[gegen 

| 
Le 

ot 

430? 

gT 

be 
——4r 

 as 

o Noe 

a 

= 
fie 

pL 

we 
em 

in 

ses 

i 

‘ 

idee 

184 

gl 

leg 

402 

| 
poy 

; 

ppoaeeias 

ued 

AE 
i 

pats 

eae 

cca 

iy 
88 
es 

TS 

Ra 
glk 

ba 

ete) 

ya 

4 

das 

| 

sO 

yj 

3° 
Bee 

de 

fF ess— 

al 

diy 

ARE: 

ae 

2 
| 
2 
SFr 

99 
| 
028 

= 
Sn 

alata 

OS 

Vv 

a 

gF 

ee 

ees: 

| 

9) 

oa 

On 

2 

Brahe 

20 
ta 

dl) 

gage 

ey 

6 
ae 

8 

Se 

ee 

=== 

81833 

QO 
°S 

=) 

8 

WT 

2 
=| 

£1 

ler 

ears 

oie. 

ye 

se 

ee. 

ee 

28 

Lory 

OTS, 

a8! 

| 

j28xe 

” 

Sp 

F 

2 
ef 

— 

wat 

* 

el 

er 

a5 

— 
aI 

Teg, 

aed 

linge 

“as 

fe 

Alvis 

cea 

Roa 

oan 

| 
on 

[fos 

IF 

“re 

1 

Gi 

i 

| 

Pye 
cme 
Sal 

ea 

ae 

x 

Ogg 

mye, 

Ai 

pan 

Sree 

amet 

: 

© 

1 

Suan 

Leonia} 

e332 

Oz? 

GY 

ay 

| 

ie 

| 

lan 

B-ES 

aL 
eee 

ottind 

ee 
| 
| 
D 
| 

ONS 

a 

9 

ae) 

bs 

2. 

© 

see 

= 

ae 

w
e
 aeenne ee

m
e
e
m
n
m
e
r
n
n
m
a
 

nena o
s
s
 manatee sate 

p
e
n
n
a
n
t
 

COLON 
ALONE RONE NC 

RIOAE 



TS-5208 

PC BOARD 

VY AF UNIT (X49-0008-01) 

{OK (A) 

AVi AV2 GND VFB 
: oO > i 

_ a . 

We 

* 
EXT. SP ik 

Q1, 6:2SC733(Y), Q2:2SC734(Y), Q3:2SD90(Y) or (G), Q4: 2SB481(I.J.), 2$C733 (Y) 
Q5:2SC1000(GR), D1, 2:1N60, D3:1$1555, D4:WZ130, D5: V06B 28C734 (Y) en pe " iG} 

B \ 
C (case) ; - Cc re) ase 

20 



TS=-9208 

PC BOARD 

WV CARRIER UNIT (X50-0009-01) 

r Di 
, 2 RG 6.8K i “We 

O4i 01 AS. bx Tet Lfim C1 Foo: S 

Q2 . R90" 100 pest Paice ~ De roGNO 

C13 2eP x4 eek €3 .00! I PUT 

c8 a 0 Re 47K 
—A/\\— ae 

cICWR 

tale 

3396.5KHz 

x3 
3393.5KHz 

Q 
a a eee 

1 93-3 

8 
RLR 

Q1, 2:2SC460(B), D1~4:1$1555 

V MARKER UNIT (X52-0005-01) 

C9 ‘@20P 

Cous C/ 33P 

F-2 
—ih- 
CiO 47P 

Q4 

AW oy 
RIO 4.7K 

=a 
C1i SP 

C3 100P ——{ }-— C2 150P 

Q1~4:2SC373, D1: 1N60 

21 

2SC460(B) 

28C373 



TS-9208 

PG BOARD 

VW GENERATOR UNIT (X52-1090-00) 

PATCH IN VOX GAIN 

Q1:3SK35(GR), O2:2SC460(B), 03, 4:2SC1000(GR), Q5, 6, 9, 10:2SC733(Y), Q11, 12:2SC945(R), Q7, 8:2SK30(O), 

D1~4, 9~16:1N60, D5, 8, 17~19:1S1555, D6, 7:1S2588 2SC1G00 (GR) 

3SK35 (GR) 2SC733 (Y) 

(Gas G2 
¥ INDICATOR UNIT (X54-1280-00) - 

2SC460 (8) 

= 

2SK30(O) 

22 



TS-5205 

PC BOARD 

VW VOX UNIT (X54-0001-00) 

@ 
4 S 

R13 47K 8 & 
—NAA— © 

R5 330K $: *% Ri6 47 pr ae g 

QV C10 Bees ce 4 STO fon 
Q3 1 50Vv } 4 

aa 53-4 MV - 
Oak S era: MV ~ 28C373 
NE: an 2SA562 (Y) 

NA > © ax 

TB +i 91 ono |S Cx. 5 cS St @ ey [enp— S ne 
© a BS ahs 1) | d 35 E 
= RI747K ©, § ma\\poe As ou < 

S eit a ps aaa geet AY th 77, 
S ge rs 8 AV 

DS : a S$3-5 
| ls a }=5 
x a Piss 

be J 
7, 4 

O1~4, 6975286373, 0598-25 A5621Y) D124 6 ~6: 1 N605 D5, 97151555 

V NB UNIT (X54-1080-10) 

Ct 2P C2 2P RG 47K CIO O22 Litim CtiS .of 2SC738 (Y) 

4b nally ANE on | sf 49+ -—-{- 
el 

i - Ss 8 
[re oI ope a ac 
| | if Laie 
| Brat tk | Nap te el tf Pot as 2SC460(B) 

eee a ey 

se, “Two Cc 
has azo : 

NBS Wn 
woe Serer te 3SK22 (GR) 

roe OFF ae sue ae ar= | -! Gare 

Si of} | | @! —— 

NB NF | tL a 
J . Cig OO! 

4 Sa cs61oop —K--D4 ae 53d 2SK19 (GR) 
~~ |- © idl 

x eS 



$-90208 

PG BOARD 

VW FINAL UNIT (X56-1220-00) 

L4 cS 
YOQ0O0DOD ‘els 

C1.001 
3KV “ye 

S5-1 

C2 .0047 

m  V1,2:S2001A 

EXT REC ANT 

C31 .O0! 
4 

S5-5 [REC ANT 

As |] REC ANT SW 
G iD 

MO 5 iS NORMAL 
X VERTER 

24 



$-9205 

PARTS LIST 

Note 1: 

Resistors except the special type (example: cement, metal film, etc.) are not detailed in PARTS LIST. With regard to the value, refer to the 

schematic diagram or the PC board illustration. Resistors not detailed are carbon type (1/4 or 1/8W). 

You should give an order for the carbon resistors according to the ways described as follows: 

A carbon resistor’s part number is example RD14BY 2E 2225 

1. Kinds of the carbon resistor 3. Resistance value 

—<_—— @@ @ -+means 22 x 10? = 22002 (2.2kQ) 

RD14BY SOiaey Significant figure Multiplier 

2. Wattage Example: 

1/4W = 2E 221 > 2202 
1/8W = 2B IBD: = DINGY) 

PIO => PENG! 

2245 220kKQ2 

225m 2 ZNSE 

4. Tolerance 

J = +5% (Gold color) 

K = +10% (Silver color) 
Note 2: 

Ka WLSsA; W: Europe T: Britain 

TOTAL 

Description 

CAPACITOR 
— 

C1 

C2 

Cs 

£4 

cS 

C6 

C7 

c8& 

cg 

C10 

Cit 14 

C15,16 

C17 

C18 

cig 

C20 

C21,22 

C23,24 

C25,26 

C27 

C28 

C29 

C30 

C31, 32 

C90-0186-05 

C90-0187-05 

CC45SL2H101J 

C91-0017-05 

C91-0401-05 

CC45SL2H271J 

CC45SL2H681J 

CC45SL2H221J 

CC45SL2H821J 

CC45SL2H102J 

CK45F1H1032 

C90-0326-05 

CK45E2H103P 

CK45E2H103P 

C90-0327-05 

C90-0327-05 

CEO2W1C222 

C90-0300-05 

CK45F1H1032Z 

CE04W1C471 

CK45F1H103Z 

CQ93M1H104K 

C90-0187-05 

CK45F1H1032 

CK45E2H103P 

CC45SL2H151J 

CK45F1H1032Z 

C90-0172-05 
ean 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

Electrolytic 

Ceramic 

Ceramic 

Electrolytic 

Electrolytic 

Electrolytic 

Ceramic 

Ceramic 

Electrolytic 

Ceramic 

Mylar 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

25 

RCOSGF3A103K 

RD14BY2E102J 

RCOSGF2H474J 

RCO5GF2H474J 

RCO5GF2H474J 

RESISTOR 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

1000pF 

4700pF 

100pF 

390pF 

100pF 

270pF 

680pF 

220pF 

820pF +5% 

1000pF +5% 

0.01uF +80%, -20% 

CE64W2W220x2 

0.01uF +100%, -0% 

0.01uF +100%,-0% 

CE64W2H101 

CE64W2H101 

2200uF 16WV 

470pF AC 150V 

0.01uF +80%, -20% 

470uF 16WV 

0.01uF +80%, -20% 

0.1 uF +10% 

4700pF 1.4kV 

3kV 

1.4kV 

+5% 

3kV 

3kV 

+5% 

+5% 

+5% 

0.01uF +80%, -20% 
0.01uF +100%, -0% 
150pF +5% 
0.01uF +80%, -20% 
12pF 3kV 

+10% 

+5% 

+5% 

+5% 

+5% 

1W 

Yaw 

Yaw 

Yaw 

Yaw 

10k22 

1kQ 

470k22 

470k22 

10082 

R8~13 

R14~16 

RD14BY2BOOO4J]| Carbon 

RD14BY2EOOOJ] Carbon 

Description 

+5% 

+5% 
‘/W 
%W 

TUBE/SEMICONDUCTOR 

V40-0150-00 

V11-0076-05 

V11-0051-05 

S2001A x 2 

1S555x2 

1N60 

RO1-0040-05 

RO1-3014-05 

RO1-4014-05 

RO1-6009-05 

RO3-2004-05 

RO8-3012-15 

R19-3401-05 

POTENTIOMETER 

30022 (B) ANTI VOX 

10k2 (B) RF 

50k (B) x 2 VOX BIAS 

250k2 (B) DELAY 

5kQ (B) RIT 

10kQ (A), 10kQ (B) x 2 AF, RF 

10kQ (A), 10k&2 (B) x 2 with SW, 

MIC, CAR 

VARIABLE CAPACITOR/TC 

C01-0084-05 

C03-0060-05 

C03-0002-05 

Variable capacitor (B) LOAD 

Variable capacitor (A) FINAL 

Trimmer 

S01-3401-05 

S01-4017-05 

S04-5016-05 

$10-1107-05 

S29-1006-05 

$31-2007-05 

S40-2023-05 

S44-2015-05 

S44-2018-05 

S44-2020-05 

$51-4016-15 

SWITCH 

Rotary switch 

Rotary switch 

Rotary switch 

Rotary switch 

Rotary switch 

Slide switch x 3 

Push switch x 2 

Paddle switch 

Paddle switch 

Paddle switch 

Relay 

FINAL 

FUNCTION 

MODE 

CHANNEL 

METER 

RT Aa 

(Grey) 

(Black) x 3 



$51-4017-15 

$59-2017-05 

$59-2020-05 

L33-0032-05 

L33-0218-15 

L34-0561-05 

L34-0560-05 

L40-2225-04 

L33-0259-05 

L0O1-1056-05 

L15-0002-15 

L39-0046-05 

T03-0027-15 

A01-0211-02 

A20-2305-03 

A20-2306-03 

A30-0602-13 

A33-0401-04 

A40-0120-21 

BO5-0201-04 

BO9-0003-05 

B10-0607-14 

B20-0287-44 

B21-0007-04 

B30-0079-05 

B31-0164-15 

B40-2411-04 

B40-2413-04 

B42-0444-24 

B42-0474-24 

B42-0445-14 

B42-0447-04 

B46-0058-00 

B50-2531-00 

B50-2532-00 

B58-0181-00 

B58-0187-00 

B58-0188-00 

D13-0032-03 

D16-0033-04 

D21-0326-24 

D21-0415-14 

D21-0802-04 

D22-0004-04 

D22-0027-14 

D23-0048-04 

D23-0061-04 

D23-0116-05 

D32-0018-04 

D32-0075-04 

D40-0204-05 

D40-0206-05 

E01-0801-05 

E01-0903-05 

E03-0301-15 

E04-0102-05 

E05-0901-05 

E06-0403-05 

E07-0403-05 

E08-0203-25 

E08-0204-05 

E08-1202-05 

E08-1207-05 

COIL/SPEAKER 

MISCELLANEOUS 

TS=-9208 

PARTS LIST 

(Final) 

(Voltage selecting) 

(Power) 

Relay 

Switch 

Sea-saw switch 

Choke coil 

Choke coil (Final) 

Final coil (B) 28MHz 

Final coil (A) 

Ferri-inductor 2.2mH 

Choke (Safety) 470uUH 

Power transformer 

Choke coil (Low frequency) 

Parastic suppressor 

Loud speaker 

Case 

Panel ass’y 

Panel ass’y 

Dial back plate 

Reflection plate 

Bottom plate 

K, W 

Speaker net 

Coupling x 2 

Front glass ae 

Dial board 

Pointer Plate 

Pilot lamp x 4 

Meter 

12V 40mA 

Mode! name plate T 

Model name plate K,W x 

Switch name plate T x 

Switch name plate K, W 

Panei name plate 

VR name plate of adjustment 

Warranty card 

Operating manual K,W vr 

Operating manual T 

Caution sticker (Final section) 

Caution card W (Source voltage) 

Caution card K, W (Source voltage) 

Sprocket x 3 

Chain ass’y 

Shaft (A) LOAD 

Shaft (B) PLATE 

Shaft (C) DRIVE we 

Shaft coupling x 2 690-60 

Shaft joint 

Shaft supporter (Metal) 

Shaft supporter (Mold) 

Shaft rotation supporter ass’y 

Shaft stopper x 2 

Switch stopper x 2 

Vernier mechanism 

Fan ass'y 

US socket 

9P MT socket 

AC plug (3P, power source) 

M type receptacle 

9P MT plug 

4P MIC socket 

4P MIC plug 

2P connector jack 14V OUT 

2P connector socket x 2 

12P connector socket 

12P connector socket plug 

a Re- 

E08-1208-05 12P connector (up-veter) 

= E09-0204-05 2P connector socket plug x 3 

E11-0003-15 US jack (Ext. SP) 

E11-0005-15 3 pole phone jack 

E11-0034-25 US jack with 2 pole switch 

E12-0001-05 Phone plug (Ext. SP) 

E13-0101-05 1P phono jack x 3 VFO, HET, CAR 

E13-0205-05 2P phono jack (Phone patch) 

E13-0361-05 3P phono jack (Counter) es 
E14-0101-05 1P phono plug x 4 

E14-0801-05 US plug 

E20-0512-05 5P terminal strips 

E20-1003-05 10P terminal strips 

E22-0206-05 Lug 101 

E22-0207-05 Lug 101 (B) x 5 

E22-0405-05 Lug 202 (B) 

E23-0037-04 Shaft grounding x 2 

E23-0088-04 Lug (ANT-GND) 

E30-0181-05 AC cord K 

E90-0004-15 Plate cap x 2 

FO5-2023-05 

FO5-4022-05 

Fuse 

Fuse 

FO5-6021-05 Fuse 

F19-0134-04 

F20-0504-04 

F29-0014-05 

Side cover 

Insulator wv 

Insulating washer x 2 

G11-0044-04 Cushion 

HO1-2522-04 Carton case (Inside) 

H0O1-2523-04 Carton case (Inside) T 

HO3-1627-04 Carton case (Outisde) K 

HO3-1628-04 Carton case (Outside) T 

HO3-1629-04 Carton case (Outside) W 

H10-0931-12 Polystyrene foam cushion 

H10-0932-22 Polystyrene foam cushion 

H10-1276-04 Cushion 

H10-1393-04 Cushion 

H12-0405-04 Cushion *% 

H20-0439-03 Protection cover 

H25-0016-00 Polyethylene bag 

H25-0036-00 Polyethylene bag 

J02-0022-05 Foot (Small) x 4 

J02-0049-14 Foot (Large) x 6 

J13-0033-15 Fuse holder x 2 

J19-1301-04 Diode holder x 3 

J21-0392-04 Lead holder 

J21-0934-15 Handle retainer x 2 

J21-1497-04 Bobbin angle x 2 

J32-0074-04 Hex. boss x 6 

J32-0182-04 Hex. poss x 4 

J32-0220-04 Hex. boss x 6 

J32-0709-04 Hex. boss 4mm 

J32-1030-14 Round boss x 2 

J41-0020-04 Knob bushing x 2 

J41-0024-15 Cord bushing 

J59-0001-05 Grommet x 2 

J59-0002-05 Plunger x 2 

J61-0014-05 Free up belt 

K01-0049-15 Handle 

K21-0239-04 Knob x 2 BAND, MODE 

K21-0266-04 Knob LOAD 2,6¢ 

K21-0267-04 Knob x 3 DRIVE, REL, 

FUNCTION 

K21-0268-04 Knob x 2 AF GAIN, MIC 
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PARTS 

ae hee Re- 

K21-0269-04 Knob x 3 FIX, ch. CAR, 

RF GAIN 

K21-0279-04 Knob METER 

K21-0315-04 Knob PLATE 

K21-0709-03 Knob MAIN, w 

K29-0166-04 Knob x 2 PUSH 

K29-0207-13 Knob wafer 

Screw (GND) x 16 

Screw (Case) x 17 

NO9-0256-05 

NO9-0601-05 

W01-0005-04 Stick (for adjustments) 

X40-1070-01 

X43-1090-02 

X43-1100-00 

X43-1110-00 

VFO unit 

Rectifier unit 

FIX CH, AVR unit 

HV unit 

X44-1160-00 OSC coil unit w 

X44-1170-00 ANT coil unit * 

X44-1180-00 MIXER coil unit vr 

X44-1190-00 DRIVE coil unit * 

X44-1200-00 RF unit w 

X48-1060-01 IF unit w 

X49-0008-01 AF unit 

xX 50-0009-01 CARRIER unit 

X52-0005-01 MARKER unit 

X52-1090-00 GENERATOR unit tt 

xX 54-0001-00 VOX unit 

X54-1080-10 NB unit 

X54-1280-00 INDICATOR unit w 

X56-1200-00 FINAL unit 

VFO UNIT (X40-1070-01) 

marks 

CAPACITOR 
chip 

CA CC45PG1H470J Ceramic 47pF +5% 

C23 CC45LG1H150J | Ceramic 15pF +5% 

C4 CC45SG1HO70J Ceramic 7pF +0.5pF 

GS CC45LG1H470J Ceramic 47pF +5% 

C6 CC45LG1H220J | Ceramic 22pF +5% 

C755 CM93F2A151J Mica 150pF +5% 

cg CC45CH1HO30D | Ceramic 3pF +0.5pF 

c10 CK45F1H2232Z Ceramic 0.022uF +80%, -20% 

C11,12 |CK45F1H473Z Ceramic 0.047uF +80%, -20% 

C13 CK45F1H223Z Ceramic 0.022uF +80%, -20% 

c14 CC45SL1H330J Ceramic 33pF +5% 

C15 CC45SL1HO50D_ | Ceramic 5pF +0.5pF 

C16 CC45SL1H100D Ceramic 10pF +0.5pF 

C17 CC45SL1HO50D | Ceramic 5pF +0.5pF 

C18 CK45F1H1032 Ceramic 0.01uF +80%, -20% 

C19 CK45F1H473Z Ceramic 0.047uF +80%, -20% 

C20 CC45CG1H100D | Ceramic 10pF +0.5pF 

RESISTOR 

iO RD14BY2EOOOJ | Carbon O00 +5% 

SEMICONDUCTOR 

YaW 

V09-0020-05 FET 3SK22(Y) 

V09-0011-05 FER 2SK19(Y) 

V03-0079-05 Transistor 2SC460(B) 

V11-0053-05 Diode $D111 

V11-0051-05 Diode 1N60 

VC/COIL 

C03-0001-05 

C05-0013-15 

Variable capacitor (Small) 

Ceramic trimmer 

27 

LIST 

NG COQ1-0001-25 

Description 

Variable capacitor 

L32-0098-05 

L40-1021-03 

OSC coil 

Ferri-inductor 1mH 

L40-2201-03 Ferri-inductor 22WUH 

L40-1021-03 Ferriinductor 1mH 

MISCELLANEOUS 

D22-0011-05 Shaft coupling 

D40-0099-25 Gear mechanism 

E08-0204-05 

E13-0101-05 

E22-0207-05 

E23-0021-04 

2P connector socket 

1P phono jack 

Lug strips 

Terminal x 5 

G03-0009-04 Spring 

RECTIFIER UNIT (X43-1090-02) 

marks 

CAPACITOR 

Gif2 CEO2W2C330 

C3,4 CK45E2H103P 

RCO5GF2H474J 

Electrolytic 33uF 160WV 

Ceramic 0.01uF +100%, -O% 

RESISTOR 

Carbon 

RS14AB3D471J Metal film 4702 +5% 2W 

RCO5GF2H102J Carbon 1kQ +5% AW 

RCOS5GF2H104J Carbon 100k22 +5% AW 

RD14CY2E104J Carbor 

SEMICONDUCTOR 

Diode 

Diode 

Diode 

MISCELLANEOUS 

V11-0282-05 

V11-0285-05 

V11-0290-05 

VO6E 

E23-0047-04 Terminal x 17 



TS-9208 

EXTERNAL VIEW 

LED (SEL-103W) 

Knob 

Dial board (B20-0287-44) (K21-0266-04) 
Knob 
{K21-0269-04) 

Knob 

d {K21-0315-04) 

Knob (K21-0279-04) as) 

Knob 
(K21-0267-94) 

Front glass (810-0607-14) 

Meter (B31-0164-15) 

Paddle switch 

(S44-2015-05) 

Paddle switch 
Screw with tooth 

(S44-2018-05) (NOS-0601-05) 

Case 

(A01-0211-02) 

Handle 

(KO1-0049-15) 

Handle retainer 

(J21-0934-15) 

Name plate (switch) 
K, W type (B42-0474-24) 

T type (B42-0444-24) 

Paddle switch 

(S44-2020-05) 

4P microphone socket 

(E06-0403-05) 

Bottom plate 

(A40-0120-21) 

See-saw switch 

(S59-2020-05) 

Panei 

{A20-2305-03) 

US jack 

(E11-0034-25) 

Foot (large) 
(JO2-0049-14) 

Knob 

(k Kz. 0166-04) RSE Caso 04} 
: a Knob 

Knob Knob wafer 

(K21-0709-03) (K29-0207-13) ANS TO288 08) 

: Rear pane! 2P phono jack 

Fan ass'y (A23-1404-02) (£13-0205-05) 
(D40-0206-05) 

2P connector jack 
{E08-0203-25) 3P phono jack 

(E13-036 1-05) 

Foot (Small) 
= (02-0022-05) 

3 pole phone jack 
({E11-0005-15) 

Side cover 
SMEG ts hee ek =O 134-4) 

US jack 

M type receptacle (E11-0003-15) 

(E04-0102-05) US socket 
(E01-0801-05) 

1P phono jack 

(E13-0101-05) Switch stopper 

(D32-0075-04) 

GND screw 

(NOS-0256-05) 

Butterfly nut 

(N14-0020-04) 

Slide switch 
(S31-2007-05) 

Voltage indicating plate 
K, W type (B41-0222-24) 
T type (B41-0606-14) 

12P connector 

(EO08-1208-05) 

SP MT socket 
{E01-0903-05) 

9P MT plug 

({E05-0901-05) 

12P plug socket 

(EO08-1202-05) 
Switch stopper 
(J19-0006-04) 

Source voitage 
VOX DELAY (RO1-6009-05) selecting switch 

(S59-2017-05) 

Fuse holder 

VOX (RO1-4014-05)} (513-0033-15) 

ANT! VOX (RO1-0040-05) 

BIAS (R0O1-4014-05) 

RF (RO1-3014-05) 

12 
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TS=9205 

PARTS ALIGNMENT 

Meter IF unit VOX unit 

- (B31-0164-15) (X48-1060-01) (X54-0001-00) 
Marker unit 

(X52-0005-01) 

Fix CH. AVR unit 

{X43-1100-00) 

VFO unit 
(X40-1070-01) 

Power transformer 

(LO1-1056-05) 

Variable capacitor (Load) 
(CO1-0084-05) 

Coil A (Final) 
(L34-0560-05) 

RF unit 

(X44-1200-01)} Coil B (Final) 
{L34-056 1-05) 

Fan ass’y 

(D40-0206-95) 

Variable capacitor (Plate) 

(CO3-G060-05) 
S2001A Final choke 

(L33-0218-15) 

ANT coil unit 

(X44-1170-00) 

Mixer coil unit Drive coil unit 
(X44-1180-00)} (X44-1190-00) Final unit 

Coil unit (X56-1200-00) 

{X44-1160-00} 

Relay RL2 

(S51-4017-15) 

Rectifier unit 

(X43-1090-02) 

Generator unit HV unit 
{(X52-1090-00) {(X43-1110-00) 

C19, 20 

(C90-0327-05) 

AF unit (c90-0326-05) 
{(X48-0008-01) Carrier unit 

(X50-0009-01)} 

13 



TS-90208 

TROUBLESHOOTING 

RECEPTION 
. Poor adjustments of VR1 (10kQ2) (Zero) 
. Poor adjustments of VR2 (500k £2) (Sensitivity) 
. Defective Q5, 6 of AGC circuit. 
. Broken RFC, L4, 6 (1-H). 
. Defective RL2 of FINAL unit. 

No deflection 

Deflection 

ORWN= 

. Bias voltage of RF 1 terminal of FIX CH. AVR unit declines. 

. Poor carrier balance (CT2) of GEN unit. 
Adjustments 
of the circuit N= 

. Poor contact of FUNCTION switch S2-4. 

. Broken coaxial cable to MD terminal. 
. Broken RFC, L1 (12 mH). 
. Defective X1 (100 kHz). 

Marker doesn’t 

work. 
RWN— 

. Defective WWV band switch. 

. Defective OSC Tr. Q8 of RF unit. 

. Poor tuning of T5 of ANT coil. 
WWYV can‘t be 

received. WN = 

TRANSMISSION 

. Deterioration of S2Q001A. 

. Poor contact of Relay RL2-4. 

. Poor contact of rotary switch S5. 

. Short circuited VC2 (Loading VC). 

FINAL NG 
section 

No output 

NG 
1. Defective crystal (Carrier, VFO, HET). 

NG 
1. Deterioration or broken heater of V1 (12BY7A). 

1. Defective relay (RL1). 
NG 2. Poor contact of MODE switch S3-7 (Check BM terminal 

voltage). 
3. Defective Q1 (3SK35). 
4. Poor contact or broken lead of MIC GAIN VR (10kQ2). 

NG FINAL ‘ : - 
cenean 1. Deterioration or malfunction of S2001A. 

NG 1. Deterioration of 12BY7A. 
2. Poor tuning of COIL PACK. 

a 
GENERATOR 
unit 

Insufficient 

Output power. 

NG 1. Poor tuning of IFT. 
2. Remedy of receiving section trouble and refer to level 

diagram. 06 
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TROUBLE SHOOTING 

TRANSMISSION 

No meter deflection. 

No meter deflection 

at iP: 

. Malfunction of S2001A. 

FINAL NG . Poor contact of SG switch. 

section . Defective signal detection 

; circuit. 

OK 

NG . Defective 010 (2SC1515) 
. Insufficient drive power. 

NG . Short-circuited ALC. 
. Poor contact of relay RU1-1, 

2-2. 

1. Abnormal power supply 

voltage. 

1. Broken lead or divider 

(Resistor). 

1. Broken lead near ‘‘VS‘"’’SS" 

terminal. 

2. Defective Q8 (2SA562). 
3. Short-circuited D8 (1N60). 

1. Poor contact of STBY 

switch. 

No meter deflection 

anwAwes 

No meter deflection 

atHV. 

STBY switch operation oven > 

(including PTT) 

OTHERS 

Unadjustable ; : ; 
9V stabilized voltage MARA = 1. Deterioration of Tr. diode. 

1. Poor adjustments of T1~7. 

2. Defective NB switch. 

3. Defective Tr Q1~6, diode D1~6. 
4. Defective ferri-inductor (L1, L2). 

NB unit 

(X54-1080-10 
S meter detlects with 
noise. 
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FIX CH, AVR UNIT (X43-1100-00) 

marks 

CAPACITOR 

CC45SL1H151J4 Ceramic 150pF 

CK45F1H473Z Ceramic 0.047uF +80%, 

CC45CH1H820J Ceramic 82pF 

CC35CH1H100D | Ceramic 10pF 

CC45CH1H330J Ceramic 33pF 

CK45F1H1032 Ceramic 0.01uF +80%, 

CK45F1H4732 Ceramic 0.047uF +80%, 

CE04W1A470 Electrolytic 47uF 

CE04W1C476 Electrolytic 47uF 

CE04W1HR47 Electrolytic 0.47uF 

CE04W1C101 Electrolytic 1O00uF 

CK45F1H1032Z Ceramic 0.01uF +80%, 

RESISTOR 

SEMICONDUCTOR 

+5% 

+5% 

+0.5pF 

+5% 

10WV 

16WV 

50WV 

16WV 

V03-0079-05 Transistor 2SC460(B) 

V01-0048-05 Transistor 2SA606(L) 

V03-0099-05 Transistor 2SC372 

V03-0241-05 Transistor 2SC735(Y) 

V11-0051-05 Diode 1N60 

V11-0243-05 Zener diode W2Z-061 

V11-0076-05 Diode 181555 

V11-0243-05 Zener diode W2Z-061 

R12-0042-05 SEMI-fixed resistor 50022 (B) 

R12-3036-05 Semi-fixed resistor 10k2 (B) 

R12-4020-05 Semi-fixed resistor 50k (B) 

CG5-0030-15 Ceramic trimmer 20pF (Blue) 

-20% 

-20% 

-20% 

-20% 

TS-9205 

PARTS LIST 

OSC COIL UNIT (X44-1160-00) 

marks 

CAPACITOR 

CC45RH1H3305 

CC45RH1H121J 

CC45RH680J 

CC45RH1H560J 

CC45RH1H100D 

C90-0262-05 

Ceramic +5% 

Ceramic 120pF +5% 

Ceramic 68pF +5% 

Ceramic 56pF +5% 

Ceramic 10pF +0.5pF 

Ceramic +10% 

L77-0725-05 Crystal 10.695MHz 

L77-0141-15 Crystal 12.395MHz 

L77-0142-15 Crystal 15.895MHz 

L77-0143-15 Crystal 22.895MHz 

L77-0144-15 Crystal 29.895MHz 

L77-0145-15 Crystal 36.895MHz 

L77-0146-15 Crystal 37.395MHz 

L77-0147-15 Crystal 37.995MHz 

L32-0005-05 

L31-0032-05 

L31-0033-05 

L32-0011-05 

L32-0138-15 

L32-0012-05 

L33-0025-05 

OSC coil 1.9MHz 

OSC coil 3.5, 7MHz 

OSC coil 14MHz 

OSC coil 21MHz 

OSC coil 28MHz (A) 

OSC coil 28MHz (B) 

Choke coil Tur 

MISCELLANEOUS 

$01-1402-05 Wafer (Rotary) 

E23-0006-04 Terminal x 4 

C05-0015-15 Ceramic trimmer 40pF (Brown) 

L40-1001-03 Ferri-inductor 104H 

L40-1021-03 Ferri-inductor Im 

L12-0013-05 OSC transformer 

ae MISCELLANEOUS 

E18-0401-05 Crystal socket 

E23-0047-04 Terminal x 15 

HV UNIT (X43-1110-00) 

CAPACITOR 

RESISTOR 

Carbon 100k 22 

Carbon 680k 

Carbon 

RCO5GF2H104J 

RD14BY2H684J 

RCOS5SGF2H563J 

RCO5GF2H123J Carbon 

MISCELLANEOUS 

+5% 

H 

marks 

lc |ckase2H103P Ceramic 0.01uF +100%, -O% ee 

+5% 

+5% 

+5% 

”AW 

Yaw 

ANTENNA COIL UNIT (X44-1170-00) 

marks 

CAPACITOR 

CC45RH1H221J 

CC45RH1H330J 

CC45RH1H121J 

CC45RH1H220J 

CC45RH1H330J 

Ceramic 220pF +5% 

Ceramic 33pF +5% 

Ceramic 120pF +5% 

Ceramic 22pF +5% 

Ceramic 33pF +5% 

COIL 

L34-0620-05 Tuning coil 

L34-0621-05 Tuning coil 3.5MHz 

L31-0032-05 Tuning coil 7MHz 

L31-0033-05 Tuning coil 14MHz 

L31-0034-05 Tuning coil 21MHz 

L31-0209-05 Tuning coil 

MISCELLANEOUS 

$01-1403-05 

S$01-1404-05 

Wafer (Rotary) 

Wafer (Rotary) (for terminal) 

D21-0801-05 Band shaft 

E23-0006-04 

E23-0015-04 

Terminal x 6 

Earth lug x 2 

J31-0102-04 

J31-0103-04 

J31-0105-04 

Collar (A) x 4 

Collar (B) x 2 

Collar (D) x 8 
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PARTS LIST 

MIXER COIL UNIT (X44-1180-00) RF UNIT (X44-1200-00) 

Ref. No. Parts No. Descripti Re- ipti Ae 
Ret. No.| PartsNo. | Description =| marks Bat RP: one a oe ea: danas 

CAPACITOR CAPACITOR 

CC45RH1H221J Ceramic 220pF +5% ( CK45F1H1032Z Ceramic O.O1uF +80%, -20% 

CC45RH1H330J Ceramic 33pF +5% C2 CC45SL1H101J Ceramic 100pF +5% 

CC45RH1H121J Ceramic 120pF +5% C3,4 CK45B1H102K Ceramic 1000pF +10% 

CC45RH1H220J5 Ceramic 22pF +5% C5 CC45CH1HO50D |Ceramic SpF +0.5pF 

CK45F1H1032Z Ceramic 0.01uF +80%, -20% C6 C90-0262-05 Ceramic 0.047uUF 

CC45RH1H100D |Ceramic 10pF +0.5pF DD310BC473K 25V 

C7,8 CK45F1H103Z Ceramic O.01uF +80%, -20% 

cg CC45SL1H100D Ceramic 10pF +0.5pF 

Cie CC45SL1H330J Ceramic 33pF +5% 

C11~13 | C90-0262-05 Ceramic 0.047uF 

DD310BC473K 25V 

C14,15 |CK45F1H1032Z Ceramic O.01uF +80%, -20% 

C16 CC45SL1H330J Ceramic 33pF +5% 

CA CC45CH1HO30D |Ceramic 3pF +0.5pF 

c18 CC45CH1HO50D |Ceramic 5SpF +0.5pF 

c19 C90-0262-05 Ceramic 0.047uF 

COIL 

L34-0619-05 Tuningcoil 1.9MHz 

L2 L34-0621-05 Tuning coil 3.5MHz 

L3 L31-0032-05 Tuning coil 7TMHz 

L4 L31-0033-05 Tuningcoil 14MHz 

LS L31-0034-05 Tuning coil 21MHz 

L6 L31-0209-05 Tuning coil 28MHz 

L7 [40-471 1-03 Ferri-inductor 470UH 

MISCELLANEOUS 
DD310BC473K 25V 

1-1403-05 Wafer (Rotary) C20 CC45CH1H100D /|Ceramic 10pF +0.5pF 

Cay CC45CH1H330J Ceramic 33pF +5% 

E23-0006-04 Terminal x 6 G22 CC35CH1HO50D |Ceramic 5SpF +0.5pF 

C23 CC45CH1HO70D |Ceramic 7pF +0.5pF 

C24 CK45F1H103Z Ceramic O.01uF +80%, -20% 

C25 CC45CH1H330J Ceramic 33pF +5% 

C26 CC45CH1H151J Ceramic 150pF +5% 

C27 CK45F1H1032 Ceramic 90.01uF +80%, -20% 

C28,29 | C90-0262-05 Ceramic O0.047uF 

DD310BC473K 25V 

C30 CK45F1H1032Z Ceramic 0O.01pnF +80%, -—20% 

C31 CC45SL1H561J5 Ceramic 560pF +5% 

C32,33 | C90-0262-05 Ceramic 0.047yuF 

DD310BC473K 25V 

C34 CQ93M2H473K Mylar 0.047uF +10% 

C35 CK45E2H103P Ceramic O.01uF +100%, -O% 

DRIVE COIL UNIT (X44-1190-00) C36 CQ93M2A473K Mylar 0.047uF +10% 

C37 CK45B1H102K Ceramic 1000pF +10% 

Parts No. a Description C38 C90-0262-05 Ceramic 0.047uF 

DD310BC473K 25V 

CAPACITOR C39 CC45SL1H101J Ceramic 1OOpF +5% 

CC45RH2H221J Ceramic 220pF +5% C40 CK45F1H1032 Ceramic O.01npF +80%, -20% 

CC45RH2H330J Ceramic 33pF +5% C41 CC45SL1H561J Ceramic 560pF +5% 

CC45RH2H121J Ceramic 120pF +5% C42 CC45SL1H221J Ceramic 220pF +5% 

CC45RH2H220J Ceramic 22pF +5% C43 CK45E2H103P Ceramic O.O1uF +100%, -0% 

CC45SL1H100D Ceramic 10pF +0.5pF C44,45 | CK45F1H1032Z Ceramic O.O1uF +80%, -20% 

CK45E2H103P =| Ceramic 0.01uF +100%, -0% C46 CQ93M2A224M | Mylar 0.02uF = +20% 
C47 CK45B1H102K Ceramic 1000pF +10% 

RESISTOR C48 ———— 

RD14CY2E1514J Carhos 45% %W c49 CC45SL2H151J Ceramic 150pF +5% 

ad) C50 C90-0262-05 Ceramic 0.047uF 

COIL DD310BC473K 25V 

C51,52 | CK45E2H103P Ceramic 0O.01uF +100%, -0% 

C53 CC45SL1H561J Ceramic S60pF +5% 

C54 CK45E2H103P Ceramic O.01uF +100%, -O% 

C55 CQ93M1H102K Mylar 1000pF +10% 

C56 CC45CH1H101J Ceramic 100pF +5% 

C57 CK45F1H1032 Ceramic O0.01uF +80%, -20% 

L34-0625-05 Tuning coil 1.9MHz 

L34-0621-05 Tuningcoil 3.5MHz 

L31-0032-05 Tuning coil 7MHz 

L31-0033-05 Tuningcoil 14MHz 

L31-0034-05 Tuning coil 21MHz 

L31-0209-05 Tuning coil 28MHz 
oe C58 C90-0262-05 Ceramic 0O.047uF 

L40-4711-05 | Ferri-inductor DD310BC473K 25V 

MISCELLANEOUS C59 CEO04W1HR47 Electrolytic 0.47uF SOWV 

S01-1403-05.__—*| Wafer (Rowe C60 C90-0262-05 Ceramic 0.047uF 

DD310BC473K 25V 

£23-0006-05 Pavpoinal Kae C61 CK45F1H1032Z Ceramic O.01uF +80%, -20% 

E23-0022-05 erewiechieee C62,63 | CC45CH101J Ceramic 100pF +5% 

C64 CC45CH1H100D Ceramic 10pF +5pF 

RESISTOR 

foleleky) R1~75 |RD14CY2EOOOJ | Carbon 

hon hs RCOS5GF2HOOOJ | Carbon OOON +5% %W 
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TS-5208 

PARTS LIST 

IF UNIT (X48-1060-01) 

Parts No. Description 

CAPACITOR 

v1 V40-0114-00 

Q1,2 

Q3 

Q4 

Q5,6 

QiT~S 

Q10 

Q11 

V09-0057-05 

V09-0036-05 

V09-0023-05 

V09-0012-05 

V04-0079-05 

V03-0450-05 

V03-0123-05 

Di~3 V11-0240-05 

R12-1012-05 

VC1~3 | C01-0127-15 

L40-1511-03 

L30-0008-05 

X1 L77-0180-05 

D13-0032-03 

D16-0033-04 

E06-0406-05 

E10-1902-05 

E23-0046-04 

E23-0047-04 

Tube 

Transistor 

Transistor 

Transistor 

Zener diode 

COIL/CRYSTAL 

Ferri-inductor 

BPF coil 

Crystal 

Sprocket x 3 

Chain ass‘y x 2 

FET socket x 3 

Tube socket 9P 

Terminal x 2 

Terminal x 58 

12BY7A 

W2Z-090 

Variable capacitor 

FET 3SK41(L) or 3SK40(L) 

FET 3SK35(GR) 

Feats 3SK22(GR) 

Saf 2SK19(GR) 

2SC460(B) 

2SC1515(K) 

2SC733(Y) 

POTENTIOMETER/VC 

Semi-fixed resistor 

23.895MHz 

MISCELLANEOUS 

1kQQ 

C1 

C2 

C3 

c4 

C5 

C6 

cg 

C10 

C11 

C12 

C23 

C24 

C25 

C26 

C27 

C28 

C29 

C37 

C38 

C39 

C45,46 

C47,48 

C49 

C50 

Coils 

C53 

C54 

C55,56 

C57,58 

C59 

C60 

C61 

C62 

CC45SL1H330J 

CQ92M1H473K 

CK45F1H103Z2 

CQ92M1H473K 

CK45F1H1032 

CQ93M1H473K 

CK45F1H1032 

CQ92M1H473K 

CK45F1H1032 

CK45D1H102M 

CC45SL1H220J 

CQ92M1H473K 

CC45CH1H330J 

CC45SL1H151J 

CE04W1H010 

CQ92M1H473K 

CK45F1H1032 

CK45F1H1032Z 

CQ92M1H473K 

CC45SL1H101J 

CQ92M1H473K 

CK45F1H1032 

CC45CH1H101J 

CC45SL1H101J 

CQ92M1H473K 

CK45F1H1032 

CC45SL1H101J 

CC45SL1H331J 

CC45SL1H330J 

CC45SL1H470J 

CC45SL1H150J 

CC35CH1HO50D 

RD14CY2EQOOOJ 

RCO5GF2H225J 

Ceramic 

Mylar 

Ceramic 

Mylar 

Ceramic 

Mylar 

Ceramic 

Mylar 

Ceramic 

Ceramic 

Ceramic 

Mylar 

Ceramic 

Ceramic 

Electrolyt 

Mylar 

Ceramic 

Ceramic 

Mylar 

Ceramic 

Mylar 

Ceramic 

Ceramic 

Ceramic 

Mylar 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

33pF 

0.047uF 

0.01 uF 

0.047uF 

0.01 uF 

0.047uF 

0.01 uF 

0.047uF 

0.01 uF 

1000pF 

22pF 

0.047 uF 

33pF 

150pF 

ion 

0.047uF 

0.01 uF 

0.01 uF 
0.047uF 
100pF 

0.047uF 

0.01uF 

100pF 

100pF 

0.047uF 

0.01uF 

100pF 

330pF 

Soot 

47pF 

15pF 

5pF 

RESISTOR 

Carbon 

Carbon 

Oo00o 

2.2MS2 

SEMICONDUCTOR 

V09-0036-05 

V09-0066-05 

V09-0036-05 

V03-0123-05 

V09-0012-05 

V01-0037-05 

V09-0057-05 

Fei, 

Pew 

PISS 

Transistor 

CET 

Transistor 

FET 

+5% 

+10% 

+80%, -20% 

+10% 

+80%, -20% 

+10% 

+80%, -20% 

+10% 

+80%, -20% 

+20% 

+5% 

D4 V11-0414-05 Diode 1S2588 CQ92M1H473K Mylar 0.047uF +10% 

D5,6 V11-0370-05 Diode 181587 C14 CK45F1H103Z Ceramic 0.01uF +80% -20% 

D7 V11-0076-05 Diode 1S1555 C15 CQ92M1H473K Mylar 0.047uF +10% 
D8,9 V11-0219-05 Diode VO6B C16 CC45CH1HO50D | Ceramic 5pF +0.5pF 

D10 V11-0076-05 Diode 1S1555 CAiz CQ92M1H473K Mylar 0.047uF +10% 

D11,12 |V11-0414-05 Diode 1S2588 C18 CC45CH1HO50D | Ceramic 5pF +0.5pF 
D13 V11-0240-05 Zener diode W2Z-090 c19 CQ92M1H473K Mylar 0.047uF +10% 
014,15 |V11-0219-05 Diode VO6B C20 CK45F1H103Z Ceramic 0.01uF +80%, -20% 

D16 V11-0370-05 Diode 1S1587 G21 CQ92M1H103K Mylar 0.01uF +10% 
Diai7 V11-0076-05 Diode 1S1555 G22 CC45CH1H121J Ceramic 120pF +5% 

+10% 

+5% 

+5% 

50WV 

+10% 

+80%, 

poe 2) 108 Der ECC oral OnH C30. | CE04W1H010 Electrolytic 1uF SOWV 
TE ae Eerdainductor. st mr C31 CC45SL1H221J |Ceramic 220pF +5% 
Bec OS Rosmandue orsmeeZ ONT C32. |CQ92M1H473K | Mylar 0.047uF +10% 
peep 20S SCS UCTON ema C33. |CC45SL1H470J |Ceramic 47pF = +5% 
Ee 08 Bees nce tonsaw SOLE C34. |CQ92M1H473K | Mylar 0.047 uF +10% 
ot pied ela pecpeaghekemae:22nU C35 |CC45SL1H100D |Ceramic 10pF = +0.5pF 
ee Rese no Geom OlF C36 CQ2M1H473K |Mylar 0.047uF +10% 

+80%, -20% 

+10% 

+5% 

L30-0009-05 BPF coil C40 CK45F1H103Z Ceramic 0.01uF +80%, 
L34-0622-05 Tuning coil 15MHz WWV C41 CQ92M1H473K Mylar 0.047uF +10% 
L31-0010-05 Trap coil 8.6MHz C42 CQ92M1H103K | Mylar 0.01uF +10% 
L31-0011-05 Trap coil 8.6MHz C43,44 | CK45F1H103Z Ceramic 0.01uF +80%, 

+10% 

+80%, 

+5% 

+5% 

+10% 

+80%, -20% 

+5% 

+5% 

+5% 

+5% 

+5% 

+0.5pF 

+5% %*wW 

+5% *AW 

3SK35(GR) 

3SK35(Y) 

3SK35(GR) 

2SC733(Y) 

2SK19(GR) 

2SA495(Y) 

3SK41(L) 
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1S$-5205 

PARTS LIST 

DT, 2 V11-4160-66 Diode 1S1007 RESISTOR 
D3,4 V11-0370-05 Diode 1S1587 

RD14BY2E0OOO4J| Carbon +5% Y’wW 05,6 V11-0051-05 Diode 1N60 

V11-0076-05 Diode 1S1555 RD14CY2EQOOO4J| Carbon 0002 +5% “w*wW 

Re- 

marks 

vw 

Cement 1W 

SEMICONDUCTOR 

Transistor 2SC7 Sai Yo 

1S1555 R92-0041-25 V11-0076-05 Diode 

V11-0240-05 

V11-0076-05 

W2Z-090 

1S1555 

Zener diode 

Diode V03-0123-05 

V03-0126-05 Transistor 2SC734(Y) 

POTENTIOMETER V04-0008-05 Transistor 2SD90(Y) or (G) 

VR1 R12-3025-05 Semi-fixed resistor 10k (B) V02-0481-16 Transistor 2SB481(I. J) 
Semi-fixed resistor 500k2 (B) V03-0355-05 Transistor 2SC1000(G R) 

V03-0123-05 Transistor 25C733(¥) 
FILTER/COIL 

L71-0018-05 Crystal filter V11-0051-05 Diode 1N60 

V11-0076-05 Diode 1S1555 

L40-1021-03 Ferri-inductor V11-0297-05 Zener diode W2Z-130 

V11-0219-05 V06B 

POTENTIOMETER/COIL 

R12-4015-05 Semi-fixed resistor 50k2 (B) 

L33-0032-05 Heater choke 3uH 

L40-3391-03 Ferri-inductor 3.3uUH 

MISCELLANEOUS 

— E23-0005-04 Terminal x 16 

CARRIER UNIT (X50-0009-01) 

CK45F1H1022 

CC45CH1H220J 

CK45F1H1022 

CC45CH1H270J 

CK45F1H1022 

CC45CH1H270J 

CK45F1H1022Z 

CK45B1H471K 

CC45TH1H221J 

CC45SL1H101K 

CC45CH1H100D 

CK35F1H473Z 

CC45CH1H220J 

CK45F1H103Z 

Diode 

L30-0263-05 ese § 

L30-0010-05 Wf 

L30-0008-05 BPF coil 

L30-0009-05 BPF coil 

T5 L30-0010-05 ey 

L30-0021-05 eT 

L30-0008-05 BPF coil 

T9 L30-0010-05 IFT 

T10 L31-0284-05 Filter coil (Blue) 

ial L31-0252-05 Filter coil (Green) 

T12 L31-0251-05 Filter coil (White) 

L31-0012-05 Trap coil 12.395MHz 
=: 

MISCELLANEOUS 

E23-0046-04 

E23-0047-04 

E23-0048-04 

Terminal x 6 

Terminal x 30 

Terminal 

Description 

AF UNIT (X49-0008-01) 
CAPACITOR 

Parts No. Description 

Ceramic 1000pF +80%, -20% 

Ceramic 22pF +5% 

Ceramic 1000pF +80%, -20% 

Ceramic 27pF +5% 

Ceramic 1000pF +80%, -20% 

Ceramic 27pF +5% 

Ceramic 1000pF +80%, -20% 

Ceramic 470pF +10% 

Ceramic 220pF +5% 

Ceramic 100pF +10% 

Ceramic 10pF +O0.5pF 

Ceramic O0.047uF +80%, -20% 

Ceramic 22pF +5% 

Ceramic 0O.01uF +80%, -20% 

RESISTOR 

RD14BY2EOOO4J | Carbon 

SEMICONDUCTOR 

2SC460(B) 

CAPACITOR 

C1 CEO4W1H4R7 Electrolytic 4.7uF 50WV 

G2 CEO04W0J101 Electrolytic 100uUF 6.3WV 

C3 CE04W1A331 Electrolytic 330uF 10WV 

c4 CE04W1E100 Electrolytic 10OuF 25WV 

c5 CQ93M1H472K Mylar 4700pF +10% 

C6 CEO4WOF470 Electrolytic 47uF 3.15WV 

C7 CEO04W1C101 Electrolytic 100uF 16WV 

cs CE04W1C221 Electrolytic 220uF 16WV 

cg CK45F1H1032Z Ceramic 0.01uF +80%, ~20% 

c10 CC45SL1H101K | Ceramic 100pF +10% 

Cait CK45F1H1032 Ceramic 0.01uF +80%, -20% 

C12 CE04W1H010 Electrolytic uF 50WV 

(oh CQ92M1H473K Mylar 0.047uF +10% 

C14 CEO04W1HR47 Electrolytic O.47uF 50WV 

Gis CQ92M1H103K Mylar 0.01uF +10% 

C1617 CE04W1E100 Electrolytic 10uF 25WV 

cis CK45B1H331K Ceramic 330pF +10% 

c19 CE04W1E100 Electrolytic 10OuF 25WV 

C20 CEO4W1E3R3 Electrolytic 3.3uF 25WV 

G21 CE04W1E100 Electrolytic 1OuF 25WV 

C22~25 | CQ93M1H123K Mylar 0.012uF +10% 

C26 CK45F1H2232Z Ceramic 0.022uF +80%, -20% 

CK45F1H1032 Ceramic 0.01uF +80%, -20% 

Ooon +5% YW 

V03-0079-05 Transistor 

V11-0076-05 

TRIMMER/CRYSTAL/COIL 

Diode 1S1555 
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Re- 

L77-0123-05 

L77-0122-05 

L77-0120-05 

Crystal 

Crystal 

Crystal 

L40-1021-03 

L40-4711-03 

L32-0003-05 OSC coil 

Ferri-inductor 

Ferri-inductor 

T13-98 

IM EES, 

T13-95 

MISCELLANEOUS 

E23-0005-04 

MARKER UNIT (X52-0005-01) 

CQ93M1H103K 

CC45CH1H151J 

CC45TH1H101J 

CC45CH1H330J 

CK45F1H4732 

CC45CH1H390J 

CC45CH1H330J 

CC45SL1H101J 

CC45SL1H221K 

CC45SL1H470K 

CC94SL2HO50D 

CK45F1H4732 

CC45CH1H470J 

Mylar 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

R1~10 

V03-0042-05 

V03-0042-05 

V03-0042-05 

V11-0051-05 Diode 

L77-0009-05 Crystal 

C05-0029-05 

L40-1235-05 

E23-0005-04 

RESISTOR 

RD14CY2ZEOOOJ |Carbon OOO2 +5% *’W 

SEMICONDUCTOR 

Transistor 2SC373 or 2SC458(B) 

Transistor 2SC373 

Transistor 2SC373 or 2SC458(B) 

Ceramic trimmer 

Ferri-inductor 

MISCELLANEOUS 

Terminal x 7 

0.01 uF 

150pF 

100pF 

33pF 

0.047 uF 

39pF 

33pF 

100pF 

220pF 

47pF 

5pF 

0.047uF 

47pF 

1N60 

CRYSTAL/TRIMMER/COIL 

100kHz 

Terminal x 6 

1mH 

470uH 

CAPACITOR 

+10% 

+5% 

+5% 

+5% 

+80%, 

+5% 

+5% 

+5% 

+10% 

+10% 

+0.5pF 

+80%, -20% 

+5% 

-20% 

PARTS LIST 

GENERATOR UNIT (X52-1090-00) 

CK45F1H103Z 

CC45SL1H220J 

CC45SL1H101J 

C90-0262-05 

CK45F1H1032 

C90-0262-05 

CC45SL1HO50D 

CK45F1H1032Z 

CC45SL1H101J 

CE04W1H010 

CEO4W1E4R7 

CQ92M1H103K 

CS15E1VR10M 

CQ92M1H473K 

CE04W1A470 

CEO4W0J101 

CE04W1C221 

CQ92M1H103K 

CK45B1H471K 

CK45F1H1032 

CE04W1C220 

CQ92M1H103K 

CK45F1H1032Z 

CE04W1H010 

CE04W1E100 

CEO4W1H3R3 

CEOQO4W1HR47 

CE04W1H3R3 

CEO04W1C220 

CE04W1C330 

C90-0262-05 

CE04W1H010 

CEO4W1E4R7 

CE04W1E100 

CE04W1A331 

CEO4W1H3R3 

CEO4W1H010 

CEO4W1H3R3 

CE04W1H010 

C90-0262-05 

CC45SL1H470J 

CK45F1H1032 

CC45SL1H220J 

CK45F1H103Z 

C90-0262-05 

CE04W1E100 

CE04W1H3R3 

R1~65 

V09-0036-05 

V03-0079-05 

V03-0355-05 

V03-0123-05 

V09-0015-05 

V03-0123-05 

V03-0270-05 

V11-0051-05 

V11-0076-05 

V11-0414-05 

V11-0076-05 

V11-0051-05 

D17~19] V11-0076-05 

CAPACITOR 

Ceramic 

Ceramic 

Ceramic 

Ceramic 0.047uF +10% 

Ceramic 0O.01uF +80%, -20% 

Ceramic 0.047uF +10% 

Ceramic 5pF +0.5pF 

Ceramic O0.01uF +80%, -20% 

Ceramic 100pF +5% 

Electrolytic 

Electrolytic 

Mylar 

Mylar 

Electrolytic 

Electrolytic 

Electrolytic 

Mylar 

Ceramic 

Ceramic 

Electrolytic 

Mylar 

Ceramic 

Electrolytic 

Electrolytic 

Electrolytic 

Electrolytic 

Electrolytic 

Electrolytic 

Electrolytic 

Ceramic 

Electrolytic 

Electrolytic 

Electrolytic 

Electrolytic 

Electrolytic 

Electrolytic 

Electrolytic 

Electrolytic 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

Electrolytic 

Electrolytic 

RESISTOR 

SEMICONDUCTOR 

ieee 

Transistor 

Transistor 

Transistor 

FE 

Transistor 

Transistor 

Diode 

Diode 

Diode 

Diode 

Diode 

Diode 

0.01uF 

0.1uF 

100pF 

0.01 uF 

Tantalum 0.1uF 

0.047uF 

0.01 uF 

470pF 

0.01uF 

0.01uF 

0.01 uF 

0.047uF 

0.047uF 

47pF 

0.01 uF 

22pF 

0.01 uF 

0.047uF 

TS-9208 

+80%, -20% 

+5% 

+5% 

50WV 

25WV 

+10% 

+20% 

+10% 

47uF 1.0WV 

100uUF6.3WV 

220uUF 16WV 

+10% 

+10% 

+80%, 

16WV 

+10% 

+80%, 

1uF 50WV 

10uF 25WV 

3.3uF 50WV 

0.47uF 5OWV 

3.3uF 50WV 

Tur 

4.7uF 

-20% 

22uF 

-20% 

16WV 

16WV 

+10% 

50WV 

4.7uF 25WV 

10uF 25WV 

330uF 10WV 

3.3uF 50WV 

uF SOWV 

3.3uF 50WV 

1uF SOWV 

+10% 

+5% 

+80%, 

+5% 

+80%, 

+10% 

10uF 25wWV 

3.3uF 50WV 

22uF 

Shee 

TUF 

-20% 

~-20% 

+5% ‘/,W 
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TS-5205 

POTENTIOMETER 

R12-0401-05 

R12-5401-05 

R12-4503-05 

a Re- 

PARTS LIST 

NB UNIT (X54-1080-10) 

Ret. No.| PartsNo. | Deseription dati 

CAPACITOR 

TRIMMER/COIL 

L40-1021-03 

L30-0021-05 

CO05-0015-15 

L40-1021-03 

L40-4711-03 

Ceramic trimmer 

Ferri-inductor 

Ferri-inductor 

Ferri-inductor 

Mah 

MISCELLANEOUS 

VOX UNIT (X54-0001-00) 

Parts No. 

RD1I4BY2E4 

RD14BY2B1 

RD14CY2EOOOJ 

CAPACITOR 

RESISTOR 

Carbon OOO82 

Carbon 4.7kQ2 

Carbon 1kKQ 

72J 

O2J 

Semi-fixed resistor 

Semi-fixed resistor 

Semi-fixed resistor 

40pF 

. . 
Re- Description marks 

CK45F1H103Z Ceramic 0.01uF +80%, -20% V11-0370-05 Diode 1S1587 

C2 CEO04W0F470 Electrolytic 47uF 3.15WvV V11-0051-05 Diode 1N60 
(ox: CK45F1H473Z Ceramic 0.047uF +80%, -20% V21-0041-05 Varister MV-13 

c4 CK45F1H2232 Ceramic 0.022uF +80%, -20% COIL 
C5 CE04W1H3R3 Electrolytic 3.3uF SQWV 
C6 CE04W1H010 Electrolytic 1uF  SOWV L40-1021-03 Ferri-inductor ImH 
C7 CK94Y Y1H472M |Ceramic 4700pF +20% 
cs CK45F1H473Z Ceramic 0.047uF +80%, -20% L30-0010-05 IFT 3395kHz 
C9,10 |CE04W1H3R3 Electrolytic 3.3uF 5OWV T4 L31-0286-05 NB coil (A) 3395kHz 
C24 CC45SL1H331K |Ceramic 330pF +10% TS L31-0287-05 NB coil (B) 3395kHz 

CK45F1H1032 Ceramic 0.01uF +80%, -20% L30-0010-05 Lea 3395k Hz 
L30-0021-05 \FT 3395kHz 

+5% 

+5% 

+5% 

SEMICONDUCTOR 

Q5 V01-0038-05 

O6,7 V03-0042-05 

Qs V01-0038-05 

Q1~4 | V03-0042-05 

V11-0051-05 

D5 V11-0076-05 

D6~8 V11-0051-05 

V11-0076-05 

Transistor 2a 

Transistor Z25G 

Transistor 2SA 

Diode 1N6 

Diode 1N6 

Diode 7TS1555 

373 

Transistor 2SA562(Y) 

373 

562(Y) 

0 

Diode 151555 

O 

10022 (B) 

100k22 (B) 

50k&2 (B) 

ImH 

470uUH 

I1mH 

Yaw 

YaW 

/sW 

CC45SL1HO20D 

CK45F1H2232 

CK45F1H1032 

CC45SL1H101J 

CE04W1E100 

CK45F1H1032 

CK45F1H223Z 

CK45D1H102M 

CK45F1H1032Z 

CEQ@#W1H010 

CK45F1H2232Z 

CK45F1H1032 

CK45D1H102M 

CC45SL1H331J 

CK45F1H1032Z 

CK45F1H4732 

Ceramic 2pF +0.5pF 

Ceramic 0.022uF +80%, ~-20% 

Ceramic 0.01uF +80%, -20% 

Ceramic 100pF +5% 

Electrolytic 10uF 25WV 

Ceramic 0O.01uF +80%, ~20% 

Ceramic 0.022uF +80%, -20% 

Ceramic 1000pF +20% 

Ceramic 0.01uF +80%, -20% 

Electrolytic 1uF 50WV 

Ceramic 0.022uF +80%, -20% 

Ceramic O0.01uF +80%, -20% 

Ceramic 1000pF +20% 

Ceramic 330pF +6% +5% 

Ceramic 0.01uF +80%, -20% 

Ceramic 0.047uF +80%, —20% 

CK45F1H223Z Ceramic 0.022uF +80%, -20% 

C23,24 | CK45F1H103Z Ceramic 0.01uF +80%, -20% 

RESISTOR 

[Ri~19 |RD14CY2E000) Carbon OOOO8% +5% “%W 

SEMICONDUCTOR 

FABLE 3SK22(GR) 

Een 2SK19(GR) 

Transistor 2SC460(B) 

Transistor 2SC733(Y) 

Transistor 2SC460(B) 

V09-0023-05 

V09-0012-05 

V03-0079-05 

V03-0123-05 

V03-0079-05 

MISCELLANEOUS 

: ss —— 

INDICATOR UNIT (X54-1280-00) 

ee Re- 

RESISTOR 

MISCELLANEOUS 
RD14BY2E681J Carbon 6802 +5% YW 

RD14BY2E471J Carbon 47022 +5% YW 

L13-0001-05 

E23-0005-04 

33 

Input transformer 

Terminal 

5002 : 
RD14BY2E681J Carbon 6802 +5% “YW 

SEMICONDUCTOR 

V11-0304-05 LED SEL-103W 

MISCELLANEOUS 

E23-0047-04 Terminal x 3 

F15-0609-04 

F20-0501-04 

Shading rubber x 3 

Insulator x 3 
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PARTS LIST/PACKING 

Ey oe 

R6 RCO5GF2H101J Carbon 1002 +5% *%W 

RW14AG3K6R2K | Wire wound 6.222 +10% 10W 

FINAL UNIT (X56-1200-00) 

marks 

CAPACITOR 

C1 

C2 

Cc3~10 

C3, 537 

Cia 13 

C11,13 

C14 

C15 

CC45SL2H101J Ceramic 100pF +5% 

CK45E2H102P Ceramic 1O000pF +100%, -O% 

CK45F1H4732 Ceramic 0.047uF +80%, -20% 
COIL 

L40-1511-03 Ferri-inductor 

L40-4711-03 Ferri-inductor 

L40-1511-03 Ferri-inductor 

CK45F1H473Z Ceramic O0.047uF +80%, -20% 

CK45F1H103P Ceramic 0O.01uF +100%, -O% 

CK45F1H103P Ceramic 0.01uF +100%, -0% 

CK45F1H103Z Ceramic O.01uF +80%, -20% 

CC45CH2H150J | Ceramic 15pF +5% 

RESISTOR 

L33-0110-05 Parastic suppressor 

ISCELLANEOUS 

S sock RD14BY2E101J |Carbon 1002 E£01-0801-05 US socket 

RCOSGF3A100J Carbon 10 +5% IW ; 
RD14BY2E332) |Carbon 3.3k2 +5% %W E23-0047-04 Terminal x 9 

RCOSGF2H101J Carbon 1002 

PACKING 
: Cushion 

Cushion ~ (H10-1393-04) 
(H12-0405-04) 

| 
| 4 Cushion 

| (H10-1276-04) 

* Operating manual 

Polystylene foam cushion 

(H10-0932-22) 

~~ Protection cover 
(H20-0439-03) 

Accessories 

\ * Operating manual 

\ 1P pin plug (E14-0101-05) X 3 
we Phone plug (E12-0001-05) 

me 9P MT plug (E05-0901-05) 

8P US plug (E14-0801-05) 

Screw for foot (N30-4012-46) X 2 

0 Foot (JO2-0049-14)xX 2 

/ S | tz AC cord (E30-0181-05) 
Polystylene foam cushion pre. ee * Fuse 

(H10-0931-12) ae * Carton case 
(Inside) * Refer to parts list. 
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DISASSEMBLY 

DISASSEMBLY OF PANEL ASS‘Y 
AND CASE 

| | ¢ 8 

Screw 

(NOQ9-0601-05) 

Dial back plate Front glass Bottom plate 

(A30-0602-13) (B10-0607-14) (A40-0120-21) 

35 



DISASSEMBLY OF SUBPANEL 

OANOAAWHN = 

Description 

Subpanel 

Push switch 

Push switch 

Screw (GND) 

Screw (GND) 

4P MIC jack 

Phone jack 

Vernier mechanism 

Shaft supporter 

Shaft supporter 

See-saw switch 

Rotary switch 

Potentiometer 

Parts No. 

A22-0135-33 

S$40-2023-02 

$40-2023-05 

NO9-0256-05 

NO9-0256-05 

E06-0403-25 

E11-0034-05 

D40-0204-05 

D23-0048-04 

D23-0048-04 

S59-2020-05 

S01-4017-05 

RO8-3012-15 

DISASSEMBLY 

POWER 

FUNCTION 

AF/RF GAIN 

Description Parts No. 

Potentiometer 

Potentiometer 

Rotary switch 

Rotary switch 

Rotary switch 

Paddle switch 

Paddle switch 

Paddle switch 

Paddle switch 

Paddle switch 

Meter 

Meter fittings 

R19-3401-05 

RO3-2004-05 

$10-1107-05 

S04-5016-05 

S29-1006-05 

$44-2015-05 

S$44-2020-05 

S44-2020-05 

S44-2018-05 

$44-2020-05 

B31-0164-15 

TS-9208 

MIC/CAR/PRO 

RIT 

BEX..CH 

MODE 

METER 

AGC 

NB 

VOX 

H. SW 

SEND/REC 
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DISASSEMBLY OF 

2 ° Description 

REAR PANEL 

Parts No. 

DISASSEMBLY 

Remarks Description 

1 

Pe 

3 

4 

= 

6 

7 

8 

Rear panel 

Slide switch 

Slide switch 

Slide switch 

2P connectorsocket 

9P socket 
12P connector 
socket 

US socket 

12P connector 

Screw (GND) 

Screw (GND) 

2P connector jack 

Cover plate 

A23-1404-02 

$31-2007-05 

$31-2007-05 

$31-2007-05 

E08-0204-05 

£01-0903-05 

E08-1202-05 

E01-0801-05 

E08-1208-05 

NO9-0256-05 

NO9-0256-05 

E08-0203-25 

F19-0133-14 

| 
| 
| 
| 

SG 

REC. ANT 

VERTER 

EXiceViE oO 
POWER SOURCE 
CONNECTOR 
REMOTE 

X VERTER 

DC13.8V 

3 pole phone jack 

Phone jack 

3P pin jack 

2P pin jack 

Fuse holder 

Fuse * 

Fuse holder 

Fuse * 

M type receptacle 

1P pin jack 

1P pin jack 

1P pin jack 

GND screw 

Parts No. a Remarks 

E11-0005-15 

E11-0003-15 

£13-0361-05 

E13-0205-05 

J13-0033-15 

J13-0033-15 

E04-0102-05 

£13-0101-05 

£13-0101-05 

£13-0101-05 

N31-6018-11 

KEY 

EXE a 

VEO:HE Ws 

PHONE PATCH 

AC FUSE 

DC FUSE 

ANT 
x VEG DE 
OUT 
xX VERTER IN 

EXT. REC. ANT. 

* See parts list. 
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DISASSEMBLY 

CAUTION: DANGEROUS HIGH VOLTAGES ARE PRE- 

SENT WITHIN THE CASE OF THE TS-520S WHEN THE 

TRANSCEIVER IS TURNED ON. EXERCISE EXTREME 

CAUTION TO AVOID ELECTRIC SHOCK. 

1. REPLACING THE RELAYS 

(1) ANTENNA RELAY 

RL2 is enclosed on the bottom of the final section. 

Remove the bottom of the TS-520S case and then 

remove the cover of the relay shield box as shown in 

Figure 9. This relay has large contacts and the coil is 

rated at 300 ohms. Be sure to replace the relay with 

an exact equivalent. 

(2) VOX RELAY 

RL1 is located below the VOX board, as shown in 

Figure 10, next to the power transformer. Remove the 

top cover of the transceiver and then remove the VOX 

board. Replace the relay with an exact equivalent. 

RECTIFIER unit (X43-1090-02) 

Relay shield plate 

(F10-0402-04) 

Unscrew 
the shield 
plate 

Fig. 9 Replacing RL2 

Rear panel 

C15, 16 

Relay RL1 

(S51-4016-15) 

Cay <i 
oY VOX unit 

(X54-0001-00) 
IF unit 

(X48-1060-01) 

Fig. 10 Replacing RL1, C15 and 

C16 

2. REPLACING THE ELECTROLYTIC POWER 

SUPPLY CAPACITORS 

See Figure 11. C19 and C20 are reached by removing the 

TS-520S top cover and then the FIXCH-AVR board as 

shown in Figure 11.C15 and C16 are reached by removing 

the transceiver’s top case and then the MARKER and VOX 

boards as shown in Figure 10. 

FIX CH. AVR unit 

(X43-1100-00) 

Bia rab ibe — 
Insulating washer 

(J21-1155-04) | - (F29-0014-05) 

A 

pS 
IF unit | 

pie 

c19, 20 
(C90-0327-05) 

Fig. 11 Replacing C19, 20 

3. DISASSEMBLY OF THE COIL PACK 

When service is required on the RF board or on any of the 

coil boards the coil pack must be taken apart as shown in 

Figure 12. The assembly includes the RF board, the 

OSCILLATOR COIL board, the MIXER COIL board, the 

ANTENNA COIL board, and the DRIVER COIL board. 

Mixer coil DRIVE coil 

OSC coil ANT coil 

->———_ Insulator 

Collar D | p— Earth lug 
(J31-0105-04) | ; Spring washer 

yeh ' Nut 
Bb in tick ae 

7 ' | * aaa | a I f 8 (n10-2030-46) 
\ \ \ (N16-0030-41) 

(J31-0103-04) (J31-0102-04) \___ (¢93.9015-04) 
(N19-0197-04) \—— (N19-0197-04) 
(N16-0030-41) ae 

(N10-2030-46) g 

Bae 

250m 
Fig. 12 Coil Pack Assembly 
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DISASSEMBLY 

_ Remove the top and bottom cover of the transceiver. 

_ From the top, disconnect the lead between the square 

wrapping-terminal on the RF board and the COIL board 

to be removed. 

_ Remove all of the front panel knobs and the front glass 

as shown in page 33. 

. Use a small hex nut driver to loosen the nuts at the 

front and/or back of the coil pack. The front nuts are 

reached through two holes in the front sub-panel on 

either side of the band switch. The front nuts must be 

loosened to remove the OSCILLATOR or MIXER COIL 

boards. The back nuts must be loosened to remove the 

ANTENNA or DRIVER coil boards. 

The OSCILLATOR COIL board can be removed by 

pulling the screw bars towards the rear panel. For the 

other boards, pull the screw bars out towards the front 

panel. 

g FIX CH. AVR unit 
(X43-1100-00) 

Lamp 

INDICATOR retainer 

FIX CH. retainer 

(B30-0079-05) 

REMOVING THE VFO SECTION 

. Remove the front panel knobs, take off the transceiver’s 

case, remove the front glass and pull off the front panel 

as shown in Figure 13. 

. Remove the FIXED CHANNEL-AVR board as shown 

in Figure 11. 

. Unplug the VFO output coax and the 2-pin power plug 

from the rear of the VFO case. 

. Unscrew the four countersunk screws (two on the top 

and two on the bottom) which hold the VFO to the 

front sub-panel (See Figure 14). 

. Gently lift and pull the VFO assembly from the chassis 

being very careful not to damage the sub-dial. Figure13 

shows the entire assembly. 

INDICATOR unit 
(X54-1280-00) 

moti 

Shaft support ass’y 

(D23-0116-05) 
jf Knob wafer 

(K29-0207-13) 
Main knob 

(K21-0709-03) 

Fig. 13. Exploded View of VFO and INDICATOR Unit 
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DISASSEMBLY/ MODIFICATION 

TOP BOTTOM 8. CHANGING THE PADDLE SWITCHES 

Remove the TS-520S case. Remove all the knobs from 

the front panel and then remove the front glass and front 

panel. Take out the meter, as described in Section 7. 

Pull the switch out towards the front of the transceiver 

while holding down the securing spring as shown in 

Figure 16. 

Push in a new switch from the front. The switch will secure 

itself with a leaf spring. The paddle itself can be replaced 

by levering off the old paddle with a screwdriver. Then 

push on the new paddle. 

Push down with a driver 

Fig. 14 VFO Retainer 

5. REPLACING THE DIAL LIGHTS 

1) Remove the front panel. 
. . : Push t to th 

2) Loosen two screws of the indicator unit and lower ontieidematine 
it. See Figure 13. Fig. 16 

MODIFICATION TO 50W 

@ Remove L4 (150 mH) on FINAL unit. (See Figure 17). 
6. REPLACING THE METER LIGHT 

1) Loosen two screws of the meter fittings. 
MET: the meter backward e SG terminal is supplied power source from FSB terminal 

of HV unit in all band and al! mode. 

7. REMOVING THE METER 

1) Remove two screws of the meter retainer. 

2) Remove seven screws of IF unit and tilt IF unit 

by 60° to VFO. 
3) Tilting the meter backward, remove the meter up- 

ward. 

Final unit 

Meter 

(B31-0164-15) B 

| 
; 

<a IF unit Vy | 

eae 
Fig. 15 Removing the Meter 
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RECEPTION 

he 

No power trom 

power supply. 

No reception 

OK 

AF GAIN 

potentio- 

meter 

OK 

Carrier 

oscillation 

OK 

VFO 

oscillation 

eh=ti 

oscillation 

Pa a 
a —— 

TROUBLESHOOTING 

circuit 

Short 

circuited 

GND Power supply 

Short 
circuited 

to GND 
Defective O3 2SD90, 
Q4 2SB473 

Re-connection 

Defective switch 

Broken lead near 
the plug 

. Defective speaker 

NG . Defective Q3 (2SD90), 
Q4 (2SB472) of AF unit 

NG . Defective AF GAIN 
potentiometer 

. Defective each Tr. 

NG - Poor tuning of output 
Conte 

. Defective diode switch 

1. EXT-VEO QP plug is not installed. 

2. FUNCTION knob is set at the position VFO 

NG does not work. 
3. Broken output coaxial cable. 

4. Defective each Tr. 

. Poor tuning of each OSC 

NG coil. 

2. Poor contact of Rotary 
Switch. 

1. Deterioration of Q1, 3, 4, 9. 
NG 2. Poor tuning or disconnection of T1, 2, 5, 6, 9. 

3. Poor tuning or disconnection of BPF. 

4. Defective bias circuit. 

5. Defective X’‘tal fiiter diode switch circuit. 

. Poor tuning of ANT, RF coil. 
. Poor contact of Rotary Switch. 

NG . Broken ANT circuit coaxial cable or 8.6 MHz 

trap coil. —  &F, ANT as: 
ere ne 

a 
ae ~ A 

—* 
™ - 

. Poor contact of RL2-4 of FINAL unit. 

. Short circuited VC. 

. Deterioration of O2, Q3. OoL QN= 
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ADJUSTMENTS 

2) ANTENNA AND MIXER COILS 

Set the FUNCTION switch to VFO, remove the 

VTVM, and connect the signal generator to the 

ANTENNA connector. Turn the DRIVE control 

to the 12 o'clock position. Table 1 below describes 

the adjustment order and frequencies for this align- 

ment. Receive the signal generator output at the 

designated frequency and carefully adjust the ap- 

propriate ANTENNA then MIXER coil for a maxi- 

mum S-meter reading. The signal generator output 

should start at 60dB and be reduced as the circuit 

sensitivity increases. 

Adjusting order} B A N D Adjusting frequency 

7.15 MHz 

3.75 MHz 

Table 1 

Note 1: 

ADJUSTMENT order of Table 1 should be keep. If not, 

adjustment can’t be made. 

1.8 MHz ANT coil should be tuned at the point the core 

is placed deeply in the form. 

The other coil core should be tuned at the shallow posi- 

tion. 

Note 2: 

The coil cores are fragile. Tune them carefully from straight 

above. Be certain to tune the correct coil for each band. 

Sree Rive COILs 

Turn the H.SW switch to ON, turn the MODE 

switch to CW, set the METER switch to ALC, adjust 

the CAR control to maximum, and set the standby 

switch to SEND. The SG switch should be OFF 

whenever the sginal generator is connected to the 

transceiver. Adjust each coil, in the order of and 

at the frequencies described in Table 1, for maxi- 

mum ALC deflection. Reduce the CAR control as 

necessary. After adjustments, Set STBY SW to 

REC. 

Note 1: 

In this adjustments, set SG SW to OFF. 

Note 2: 

SSG output should not be connected to ANT terminal not 

to damage SSG attenuator. 

Note 3: 

1.8 MHz ANT coil should be tuned at the point the core 

is placed deeply in the form. 

The other coil core should be tuned at the shallow position. 

6. WWYV Circuit Alignment 

(1) Test Equipment 

AN Pe gsiey 

(2) Adjustments 

tf 

(1) 

Insert a 15 MHz, 60 dB signal into the ANTENNA 

connector and push the WWV switch on. Set the main 

tuning dial to zero to receive thes signal. Adjust coils 

T4 and T5 on the RF board for a maximum S-meter 

reading. Reduce the signal input as necessary. Adjust 

coil T3 for a maximum S-meter reading. 

Decrease SSG output with a rise of sensitivity. 

IFT Adjustment 

Test Equipment 

ty SSG 

2) Tester 

(2) Adjustments 

Insert a 40 dB signal into the transceiver and receive 

it on USB at 14.175 MHz. Tune IF transformers T2, 

T5, T6, and T9 on the IF board (X48-1060-01) for 

a maximum S-meter reading. Then adjust IF trans- 

formers T1 ~ 5 on the NB board (X54-1080-10) for a 

maximum S-meter reading. Figure 22, 23 show the 

coil locations. 

Note: 

Always repeat the adjustments several times because the coils 

affect each other. 

Set the signal generator to 60 db and connect a voltmeter to 

the collector of Q6 on the NB board. Adjust NB IF coils T6 

and T7 to minimize the voltage at the collector of O6. 

iS T4 

T7[9] 

T6[ 9] Ie USE 

NB Unit (X54-1080-10) 

Fig. 22 

VR1 zero 
point adj. 

2 S meter 
/ \VR2 sensi- adjustments 

tivity adj. 

TIO T4 Tilo] 

13/0 | 

— 

ae 
Tii[o] (o] 3 

Ti2 

Ts 

els ms) ae 
[o]ts Talo] 

Figa2s 
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ADJUSTMENTS 

8. Trap Coil Adjustment 

(1) Test Equipment 

TP SoG 

2) AF VTVM 

(2) Adjustments 

1) 8MHz IF TRAP 

Set the BAND switch to 7 MHz and insert an 8.895 

MHz signal (70 dB) at the ANTENNA connector. 

Tune the receiver to 7.0 MHz and adjust T7 on the 

RF board (X44-1080-00) for a minimum S-meter 

reading. 

Set the signal generator to 8.395 MHz and receive 

it at VFO dial ‘500’. Adjust T6 on the RF board 

to minimize the S-meter reading. Repeat this adjust- 

ment two or three times each other. 

2) 3.5 MHz TRAP 

Turn the BAND switch to 3.5, turn the receiver to 

3.7 MHz and adjust the DRIVE control for maxi- 

mum sensitivity. Connect an AF VTVM and an 

8 ohm dummy load to the EXT. SPEAKER jack. 

Insert a 3.736 MHz signal from the signal generator 

to the ANTENNA connector, tune it in on the VFO, 

and adjust trap coil 113 on the IF board for a mini- 

mum voltage reading on the AF VTVM. 

9. Carrier Balance 

(1) Test Equipment 

1). 45$S6 

2) AF VIVM 

(2) Adjustments 

Tune the TS-520S to receive the signal generator input 

(20 dB) at 14.175 MHz and adjust the DRIVE control 

for maximum sensitivity. Connect the AF VTVM and 

an 8 ohm dummy load to the EXT. SPEAKER Jack. 

Adjust TC2 (on the GENERATOR board) for maxi- 

mum reading on the AF VTVM. 

10. S-Meter Adjustment 

(1) Test Equipment 

117 S56 

(2) Adjustments 

Turn the RF gain control fully clockwise, receive the 

signal generator input at 14.175 MHz (40 dB), and 

tune the DRIVE control for maximum sensitivity. 

With no signal, adjust VR1 on the IF board (X48- 

1060-01) to zero the S-meter. Then with a 40 dB 

signal to the ANTENNA connector at 14.175 MHz, 

adjust VR2 on the IF board for an S9 meter reading. 

48 

11. RIT Adjustment 

(1) Test Equipment 

Not used. 

(2) Adjustments 

1) Set the RIT control to accurate zero point. 

2) Push the RIT switch on. 

3) Turn the FUNCTION switch to CAL-25 kHz and 

receive a calibrator signal with 1 kHz beat tone. 

4) Push the RIT switch off and adjust VR2 on the 

FIX CH. AVR unit for the same 1 kHz beat tone 

established with the RIT on. 

Switch the RIT on and off several times to be 

certain that the two tones are identical. 

12. Calibrator Frequency Adjustment 

12-1 Frequency Counter used. 

(1) Test Equipment 

1) Frequency counter 

(2) Adjustments 

Connect a frequency counter to terminal MO of the 

MARKER board. Set the FUNCTIGN switch to CAL- 

25 kHz and adjust TC1 on the MARKER board for a 

frequency counter reading of an even 25 kHz (f2 Fiz) 

12-2 WWYV Circuit used. 

(1) Test Equipment 

Not used. 

(2) Adjustments 

Alternately, connect an antenna to the transceiver and 

receive WWV at 15 MHz. Set the FUNCTION switch 

to CAL-25 kHz to turn on the calibrator. Adjust TC1, 

as above, to bring the calibrator, and WWV into a 

single beat note. 

13. VFO Adjustments 

(1) Test Equipment 

1) RF VTVM 

2) Frequency counter 

(2) Adjustment 

Adjustment of OSC frequency 

Set the FUNCTION switch to VFO and connect a 

frequency counter to terminal VFO on the IF board 

(X48-1060-01). With the VFO tuned to zero the fre- 

quency counter should read 5.5 MHz. If the frequency 

is not correct, adjust TC1 (inside the VFO section) as 

shown in Figure 24 for a correct frequency output. 

Tune the VFO to the 600 marking and check that the 

frequency counter shows 4.9 MHz. If the frequency 

is incorrect, adjust L1 in the VFO section for a proper 

frequency. Repeat the adjustment of TC1 and L1 

alternately several times to insure proper operation. 



TS=-5208 

IAGRAM 
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ADJUSTMENTS 

TEST EQUIPMENT REQUIRED 

1. Voltmeter 

1) Input resistance: More than 1MQ 

2) Voltage range: FS = AC/DC 1.5 to 1000V 

Note: 

High-precision circuit testers may be used. However, be careful 

since accurate reading is not obtained in high-impedance circuit 

measurement. 

2. RF Vacuum-tube Voltmeter (RF VTVM) 
1) Input impedance: More than 1MQ , less than 20pF 

2) Voltage range: FS = 10 mV to 300V 

3) Measurable frequency range: More than 50 MHz 

Note: 

When special accuracy is not required during adjustment (such as 

input level or carrier oscillation output in PLL circuit), a voltmeter 

or circuit tester may be substituted for RF VTVM by connecting 

it to the output of detector as mentioned later. 

3. AF Voltmeter 

1) Measurable frequency: 50 Hz to 10 kHz 

2) Input resistance: More than 1MQ 

3) Voltage range: FS = 10 mV to 30V 

4. AF Generator (AG) 

1) Frequency range: 200 Hz to 5 kHz 

2) Output: Maximum 1V 

Note: 

The distortion factor of AF generator should be small. 

5. AF Dummy Load 

1) Impedance: 8Q 

2) Power: More than 3W 

6. RF Dummy Load 

1) Impedance: 50 to 75Q 

2) Power: Endurable against power of more than 100W 

3) Applicable frequency: 1.8 to 30 MHz 

The above-mentioned instruments may be used for simpli- 

tied adjustment. For the precise adjustment, the following 

measuring instruments are additionally necessary. 

7. Oscilloscope 

Select equipment that has as high-sensitivity as possible 

and permits external synchronization. 

8. Slow Sweep Generator 

1) Center frequency: 8.83 MHz 

2) Frequency deviation: Maximum £5 kHz 

3) Output voltage: More than 0.1V 

4) Sweep rate: At least 0.5 sec/cm 

9. SSG 

1) Oscillation frequency: 1.9 to 30 MHz 

2) Output: O dB/uV ~ 120 dB/uV 
Note: 

Select an equipment that the oscillation frequency is stable in non 

modulation and there are small level of frequency modulation 

components. 

45 

10. Frequency Counter 

1) Minimum input voltage: 50 mV 

2) Measurable frequency range: More than 40 MHz 

11. Noise Generator 

Select an equipment that generates ignition-like noise con- 

taining high harmonics up to SO MHz or more. 

12. Directional Coupler 

RECEIVING SECTION 

1. General 

Be certain to see the operating manual for directions on 

removing the transceiver’s case and information on the 

proper service position. Be certain that the air supply to 

the final tubes is not blocked See page 35. 

(1) Initial Settings 

1) Front panel 

FUNCTION | FIX 

RF GAIN va MAX 

His Wi ORE 

VOX et MAN 

| BAS 

OFF 

(OME 

Sms 

POWER 

2) Rear panel 

SG SW Onis 

RE GeANT NORMAL 

oF WA Rei De DlRe |! CON eal 

(2) Rear Panel 

Connect a 8Q dummy load to SPEAKER Jack. 

2. Setting of 9V Power Supply and FET Bias Voltage 

(1) Test Equipment 

1) Voltmeter 

(2) Adjustments 

Connect the voltmeter to terminal 9 on the F!1X. CH-AVR 

board. Adjust VR1 for a voltage reading of 9 volts 0.2 

volts. Next connect the voltmeter to terminal RF-1 onthe 

FIX. CH-AVR boerd. Adjust VR3 for a meter reading of 

3.3 volts +0.1 volt. 
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GENERAL/CIRCUIT DESCRIPTION 

General 

A block diagram of TS-520S is shown on page 5. The unit is 

composed of a transmitter and a receiver, each being of a 

filter type double-conversion system. The receiver has a 

first IF section (8.895MHz to 8.295MHz) and a second IF 

section(3.395MHz). The unit contains a number of ad- 

vanced accessory circuits and devices, such as a speech 

processor, RF NFB, 1.8MHz and AUX bands, RF ATT, 

digital display terminal (for connection of DG-5 [option] 

using a single connecting cable) and phone patch terminal, 

in addition to other circuits which are found in con- 

ventional transceivers. 

Circuit Description 

Transmitter Section 

The microphone signal is fed to the generator unit (refer to 

paragraph ‘Generator Unit'’ for operation of generator 

unit) and is amplified by the MIC amplifier. The signal is 

then converted into DSB signal of 3.395MHz and fed to the 

IF unit. The signal passes through the crystal filter and 

becomes SSB signal. 

Next, the signal is mixed with VFO signal by the 1st mixer 

and becomes 2nd IF frequency of 8.895~8.295MHz. This 

signal passes through BPF and is fed to the RF unit. 

The signal is then converted into transmit frequency of 

1,8~28MHz by 01 3SK41(L) and is amplified by the driver 

tube V1 12BY7A to a voltage large enough to drive the 

final tube S2001A so as to feed the transmitting power to 

the ANT circuit. 

Receiver Section 

The receive signal of 1.8~28MHz from the ANT terminal is 

converted into 1st IF of 8.895~8.295MHz through the RF 

unit and is fed to the IF unit. The signal passes through 

BPF of IF and is converted into a VFO frequency by O9 so 

that it becomes 2nd IF frequency of 3.395MHz. The signal 

thus obtained passes through the NB unit and returns to the 

IF unit. It passes through the crystal filter, and is amplified 

in IF stage before being fed to the generator unit. Finally, 

the signal is fed to the BD (balance detect) unit where it is 

converted into AF signal. 

The AF signal is fed to the AF unit where it is amplified by 

Q1~4 to drive the speaker. 

1. Carrier Unit (X50—0009—01) 

This circuit functions as a carrier oscillator for the 

generator during transmission, and as a BFO for the ring 

detector during reception. The oscillator circuit 1s of a 

Pierce B—E type with Q1 (2SC460B); Q2 (2SC460B) 

functions as a buffer amplifier to provide stabilized output. 

Selection of oscillation frequencies is accomplished by a 

diode switch D1—D4 (1S1555 x 4). 

With a forward voltage given to the diode, the interna! 

resistance become low and an oscillator circuit is formed. 

Without forward voltage, the diode resistance becomes 

high, thus the circuit is disconnected to stop the oscillation. 

The oscillation frequencies are 3396.5KHz for USB, 

3393.5KHz for LSB, and 3394.3KHz (receive) and 

3395.0KHz (transmit) for CW. 

2. Generator Unit (X52—1090—00) 

This unit is a heart of SSB transmitter, generating DSB 

(double side band) signals during transmission. Voice signals 

fed to microphone are amplified by O3 (2SC1000GR), Q5 

(2SC733Y) and Q6 (2SC733Y) and are then fed to the ring 

modulator circuit consisting of 4 diodes (D1—D4) so as to 

become DSB signals the carriers of which component is 

Suppressed. 

The signals are amplified by FET buffer amplifier Q1 and 

applied to the IF unit. The unwanted side band and carrier 

contained in DSB signals are further suppressed by the 

crystal! filter in the IF unit to obtain SSB signals. During 

CW operation, DC voltage is given to the ring modulator to 

obtain necessary carrier output. 

This unit is operated by the processor switch on the front 

panel. Since it has a MIC compressor circuit, the output of 

O3 is further amplified by QO4 (2SC1000GR), Q8 

(2SC30—0), 09 (2SC733Y) and Q10 (2SC733Y) and is fed 

to O5 through the diode switch operated by the processor 

switch. The output of Q10 is phase inverted by 

Q11(2SC945A) and rectified by a bridge rectifier consisting 

of 4 diodes. This signal is DC amplified by the control 

amplifier Q12 (2SC945R) to contro! the FET attenuator 

Q7 (2SK30—0) which utilizes pinch-off voltage. 

The required time constant is obtained at the output of 

Q12; in practical cases, a compression of 14dB is obtained 

at 10mV MIC input. 

The volume control for MIC gain is provided on the input 

side of 05, so MIC gain can be set as desired independent of 

the processor switch position. 

The unit also includes a receive ring demodulator and a 

transistor switching circuit Q2 (2SC460B) which stops the 

carrier to the transmit ring modulator during reception. 
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CIRCUIT DESCRIPTION 

3. RF Unit (X44—1200—00) 

Among the units contained in TS-520S, this unit has a 

largest number of functions. It is composed of a transmitter 

section, receiver section, ALC circuit and a bias control 

circuit. 

WWV Receiving Section 

WWV signal of 15MHz passes through the diode switch 

interlocked with the band switch and is RF amplified by 

FET Q5 (2SK19GR) after being stepped up by T5. This 

signal is then converted into the 1st IF signal of 8.695MHz 

by Q4 so as to be fed to the band pass filter T2. The Ist 

local oscillator circuit is an overtone circuit consisting of 

O8 whose power source voltage is stabilized by D3. 

WW reception is acomplished by the band switch. During 

WWV reception, power source voltage (14V) is not applied 

to the transmitter 2nd mixer Q1, receiver 1st mixer Q2 and 

the 1st local oscillator circuit, thus stopping the transmit 

and receive functions. 

ALC System 

The ALC circuit uses 2SC1515 featuring high breakdown 

voltage between collector, emitter and base. ALC voltage Is 

produced when the grid current flowing into two S2001As 

reaches about 30UA. 

By setting the pull switch in the MIC/CAR VR unit to the 

NORM SSB position, ALC voltage is fed back to the 

preceding stage through the time constant circuit Consisting 

of R72 and C59. 

Control section 

Q11 is a switching transistor to cut off the transmitter 2nd 

mixer Q1 at the heater switch OFF. 

Normally, Q11 is cut off by the negative bias voltage (with 

respect to emitter) applied from —C line through a shunt 

resistor; however, when the DC-DC converter stops oscil- 

lation at the heater switch OFF, the base voltage of Q11 

becomes zero and a forward bias(with respect to emitter) is 

applied, thereby the transistor turns to ON. The bias 

resistor of the transmitter 2nd mixer Q2 is connected to the 

collector of O11 to provide negative bias to the 1st and 2nd 

gates, thus Q1 is cut off. 

During AC or DC operation, Q1 and V1 are block biased 

through either D8 or D9 when the heater switch is ON, thus 

Q1 and V1 are set in cut-off state. 

Local Oscillator Circuit 

A crystal oscillator circuit generates oscillation frequency 

for each band. It functions as a 2nd local oscillator during 

transmission, and a 1st local oscillator during reception. 

Crystals and oscillator coils are included in the OSC coil 

unit (X44—1160—00). Oscillation is effected by Q6 

(2SK19GR), while Q7 (2SC460B) functions as a buffer 

amplifier. Non-adjustment oscillator circuit Q8 (2SC460B) 

is also included for WWV reception, the output of which is 

applied to Q4. Each local oscillator output can be taken out 

as output for the digital display DG-5 (option) through the 

buffer amplifier OG (2SC460B). 

Drive coil Unit (X44—1190—00) 

MIX Coil Unit (X44—1180—00) 

ANT Coil Unit (X44—1170—00) 

OSC Coil Unit (X44—1160—00) 

These four coil units function in conjunction with the RF 

unit. Coils, heterodyne crystals and rotary switch are neatly 

arranged on the printed circuit board. 

4. IF Unit (X48—1060—01) 

This unit has important functions for both transmission and 

reception. 

During transmission, the DSB signal from the generator unit 

becomes SSB signal while the unwanted side band and 

carrier are suppressed by the SSB crystal filter XF1. The 

SSB signal is amplified by the IF amplifier Q1 (3SK35GR) 

common to transmission and reception and is fed to the 

transmitter mixer O2 (3SK35Y). 

The local oscillator signal from the VFO unit Is applied to 

G2 of Q? while the cut-off frequency passes through the 

7MHz low pass filter (110, T11, T12). The signal is mixed 

wit h SSB signal at GI. 

The signal converted into the 2nd IF signal by this mixer is 

fed to the RF unit through the band pass filter. During 

transmission, the receiver IF amplifier Q3 (3SK35GR), 

Q4(3SK35GR) and the receiver VFO mixer O9 (3SK41L) 

are cut off by the negative voltage at the RB terminal. 

During reception, the 1st IF signal from the RF unit is fed 

through the band pass filter to the VFO mixer Q9 where 

the signal is converted into the 2nd IF signal. This signal is 

fed through IFT to the NB unit, and its output is applied 

through XF1 to the IF amplifier Q1 common to transmis- 

sion and reception, as in the case of transmission. 

The signal is then amplified by the next 2-stage IF amplifier 

(Q3, O4) and is fed to the ring detector of the generator 

unit. During reception, the transmitter VFO mixer Q2 is 

cut off by the negative voltage at the TBL terminal. Q5 

(2SK19GR) and Q6 (2SK19GR) represent an AGC am- 

plifier circuit. Q6 is used to select SLOW, FAST and OFF 

of AGC and control FR GAIN. 

A diode switch circuit is provided on each of the input and 

output sides of the crystal filter so that the crystal filter can 

be switched in conjunction with the mode swi ch when CW 

crystal filter YG-3395C (option) is installed. During trans- 

mission, Q7 (2SK19GR) and O8 (2SA495Y) function as an 

ALC circuit. They also function as an S meter circuit during 

reception. 
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CIRCUIT DESCRIPTION 

5. NB (noise blanker unit) (X54—1080—10) 

The NB unit is divided into 2 circuits; a signal circuit and a 

noise circuit. 

In the signal circuit, the signal from the VFO mixer of the 

IF unit passes through the 3-stage IFT band pass filter and 

is amplified by Q1 (3SK22GR). The signal is then applied 

to the NBO terminal of the IF unit through the balanced 

type blanking gate circuit. 

In the noise circuit, the noise signal amplified by Q2 

(2SK19GR), Q3 (2SC460B), Q7 (2SC460B) and O4 

(2SC460B) is applied to the base of Q6 (2SC733Y) through 

the noise rectifier circuit consisting of D5 (IN60) and D6 

(IN60). The AGC time constant circuit Q6 has no effect on 

pulse noise; it functions for continuous, short-cycle signals 

such as SSB signals. 

Accordingly, Q3, Q4 and Q7 function in a state close to 

maximum gain for pulse noise, and function in a state of 

suppressed gain for continuous signals because of AGC 

voltage. 

With the NB switch in ON position, the emitter of Q5 

(2SC733Y) is earthed and a pulse noise is produced, 

thereby Q5 is set on ON while the collector voltage is 

earthed. The blanking gate diode connected to Q5 is 

reversely biased for a certain time by the time constant 

circult consisting of C7 and R3, thus the signal line is cut 

off to eliminate signals without pulsive noise can be 

received just the same as normal signals. 

6. AF Unit (X49—0008—01) 

The AF unit contains a complementary connected OTL 

type audio frequency amplifier, semi-break-in circuit for 

CW operation, side tone oscillator circuit for monitoring 

and a detector citcuit for calibration. 

Q5 (2SC733Y) serves as a preamplifier to amplify the audio 

signal from the ring detector. It cuts off high frequency 

component by C15 and C18. 

The signal amplified by Q5 is further amplified by Q1 

(2SC733Y) and Q2 (2SC733Y) and then power amplified 

by Q3 (2SD90-0) and 04 (2SB473C, D, N). 

The side tone circuit functionsonly when the MODE switch 

is set to CW and the key connected to the KEY terminal is 

pressed to ON. This circuit uses a phase-shifting type 

oscillator circuit to oscillate about 750Hz. During trans- 

mission, Q5 is cut off by + voltage at the RL terminal. 

When the optional DC-DC unit (DS-1A) is connected and 

operated from DC power source, the side tone circuit does 

not function if the H. SW is in OFF position, because the 

DC-DC converter stops oscillation and, hence, the bias 

voltage of Q6 (2SC733Y) and the control voltage for the 

switching diode D3 (1S1555) are not generated. VR2 is 

used to set the output level of side tone. 

7. VFO Unit (X40—1070—01) 

Oscillation frequencies are 5.5 MHz irae on sub dial) to 

4.9MHz ("’600” on sub dial) in 600 MHz band. 

The oscillator circuit is of a Clapp type with Q1 (SSK22Y) 

while the buffer circuit consists of Q2 (2SK19GR) to 

provide stable oscillation. The use of 1-stage RF filter and a 

Darlington connected output circuit compose of O03 

(2SC460B) and Q4 (2SC460B) also provides stabilized 

operation against changes in load. 

8. Marker Unit (X52—0005—01) 

The 1000KHz crystal oscillating element is energized by Q1 

(2SC373 or 2SC458B). The oscillation frequency can be 

precisely adjusted by the ceramic trimmer TC1 in the 

collector circuit. 

The output of oscillation frequency from Q1 is shaped up 

in terms of waveform by the diode D1 (1N60Q) to 

synchronize the self-run type multi-vibrator composed of 

Q2 (2SC373) and O3 (2SC373). the self-run oscillation 

frequency of the multi-vibrator is about 25KHz and is 

precisely syncronized to 25KHz by the synchrokous signal 

of the crystal oscillator output. 

This signal is inverted in terms of phase by 04 (2SC373 or 

2SC458B) to obtain the required output. 

9. VOX Unit (X54—0001—00) 

In SSB operation, voice signal from MIC amplifier is fed to 

the MV terminal (side tone output in the case of CW 

operation). The signal amplified by Q3 (2SC373) is 

rectified by D6 (IN60) and becomes DC signal proportional 

to the input signal. 

When DC voltage from D6 is applied to the base of O04 

(2SC373), Q4 turns ON an; as a result the voltage at the 

base of O6 (2SC373) is decreased. 

When Q4 is cut off during no-signal time, the base and 

emitter voltages of O5 (2SA562Y) are equal, turning O5 to 

OFF, therefore, C10 is charged, through D7, with the 

voltage set by the DELAY VR. This turns O04 and Q5 to 

ON, thereby C10 is discharged through Q5. This action !s 

repeated which represents the hold time of VOX. 

Q6 and Q7 (2SC373) form a Schmidt circuit; when O4 is 

OFF, Q6 is ON and Q7 is OFF. When O4 is ON, then Q6 is 

OFF and Q7 is ON, which, in turn, sets O8 (2SA562Y) to 

ON to operate the standby relay. 

The ANTI VOX signal from the output of AF unit is 

stepped up by T1 through the AV terminal and full-wave 

rectified by D1-D4 to cut off Q1 (2SC373). 

When Q1 is OFF, C5 is charged through R4 and, at the 

same time, Q2 (2SC373) is turned ON, thus the base of Q4 

is earthed; O4 turns to OFF to stop the operation of VOX. 
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CIRCUIT DESCRIPTION/ FUNCTIONAL DESCRIPTION 

10. FIX CH, AVR Unit (X43—1100—00) 

This unit includes a fixed channel crystal oscillator circuit, 

QV AVR circuit and -6V DC-DC converter circuit. The 

crystal oscillator circuit Q1 (2SC460B) is a Pierce C—B 

circuit and its output is obtained from the Darlington type 

buffer circuit sonsisting of O2 (2SC460B) and Q3 

(2SC460B). TC1—TC4 are trimmers for fine adjustment of 

oscillation frequency. 

The 9V AVR circuit supplies power to the main oscillator 

circuit and control circ uit. Q4 (2SA606L) is a current 

regulating transistor, Q5 (2SC372) and Q6 (2SC372) are 

error voltage amplifier transistors, and Q7 (2SC372) is a 

temperature compensating transistor. D3 (WZ061) is a 

zener diode for referencyvol tage. 

A back coupling oscillator circuit is formed by Q8 

(2SC735Y) and T1 to oscillate frequency of about 400Hz 

which is then rectified by D4-D7 (1S1555 x 4), thus a 

stabilied -6V power source voltage is obtained through a 

zener diode. 

11. Rectifier Unit (X43—1090—02) 

This unit contains all the rectifier circuits. In the S type 

transceivers, the voltage doubler rectifier circuit is for 

800V, the half-wave rectifier for 300V, 200V and -C line, 

and the bridge type rectifier is for 14V line. In the V type 

transceivers, the high voltage is 400V and a bridge type 

rectifier is used. Others are the same as those of the S type. 

12. HV Unit (X43—1110—00) 

This unit contains a voltage dividing circuit for the plate 

voltage indication (HV) of the final stage power amplifier 

tube, a voltage dividing circuit to produce screen grid 

voltage during TUN time, and a resistor to step down (50W) 

the power during 28MHz band operation, 

13. Indicator Unit (X54—1280—00) 

Operations of FIX, VFO and RIT are indicated by light 

emitting diodes above the sub-dial. 

14. Final unit (X56—1200—00) 

Power amplifier with circuits other than m match circuit on 

the output side. 

Functional Description 

Speech Processor 

In DX operation, the early model TS-520 changes ALC 

operation in 2 steps to delay the rising level of ALC and to 

shorten its release level so that the average power during SSB 

operation can be increased. It offers reliable operating 

performance, thus, being preferred by many users. 

The model TS-520S has a unique speech processor which 

suppresses the spread of side band and yet provides reliable 

functions as a processor. In this speech processor, the MIC 

amplifier circuit has an AGC type compression amplifier. 

Because the time constant is relatively large, this amplifier 

has a sufficient compression effect with minimum dis- 

tortion. It also shortens the time constant of the ALC 

circuit which controls the overall gain of the transmitter 

section. This makes it possible to increase the average 

power during SSB operation, without deteriorating the 

quality of signal due to the gain control. 

The circuit is so designed that it provides compression of 

about 6dB (at full scale of ALC meter) at the time constant 

of ALC and about 20dB (at 10mV of MIC input) through 

the low frequency speech processor. 

Pre- 

MIC amplifier Speach processor Amplifier 
3.3u 3.3 BLM. 

Deitel H it 
50k a k ; 

Level adj. + MIC gam 

104 

To final tube G1 

Tobiasadjust VR  3:3V 

Fig.7! 

How to Use Speech Processor 

Since the operating theory of the circuit is outlined in the 

previous paragraph, this paragraph is intended to describe 

operation of the speech processor in detail. 

Referring to Fig. 2, , the MIC AMP input is amplified to 

5O0mV by the MIC amplifier. The MIC amplifier output will 

be saturated if the input is amplified to a level exceeding 

this limit. As shown in Fig. 2. , the MIC amplifier output is 

saturated at about 7OmV when the processor is set to ON. 

The illustration also shows that the outpouts at ON and 

OFF of the processor are crossed each other at 10mV of 

input. This means that these two outputs are equal to each 

other at about 7OmV. 
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TS-520 SERIES COMPARATIVE TABLE 

en 
Final tube (S2001A) 

Final unit 

Digital display 

2 
(X56-1200-00) 

By installing DK-520, 
DG-5 (Option) can DG-5 (Option) 

be connected. 

1.8 MHz, AUX band Built-in 

RF ATT Built-in 

Speach processor Built-in 

Phone patch terminal Built-in 

Built-in EXT REC ANT JACK 
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GENERAL 

Frequency Range 

Mode 

Antenna Impedance 

Frequency Stability 

Tubes and Semiconductors 

Power Requirements 

Dimensions 

Weight 

TRANSMITTER 

RF Input Power 

Carrier Suppression 

Sideband Suppression 

Spurious Radiation 

Microphone 

AF Response 

RECEIVER 

Sensitivity 

Selectivity 

Image Ratio 

IF Rejection 

AF Output Power 

AF Output Impedance 

TS-5208 

SPECIFICATIONS 

160 meter band — 1.80 to 2.00 MHz 

80 meter band — 3.50 to 4.00 MHz 

40 meter band — 7.00 to 7.30 MHz 

20 meter band — 14.00 to 14.35 MHz 

15 meter band — 21.00 to 21.45 MHz 

10 meter band — 28.00 to 28.50 MHz (A) 

— 28.50 to 29.10 MHz (B) 

— 29.10 to 29.70 MHz (C) 

WWV — 15.0 MHz (receive only) 

SSB (USB, LSB) or CW 

50 ~ 75 ohms 

Within 100 Hz during any 30 minute period after warmup 

Within £1 kHz during the first hour after 1 minute of warmup 

Tubes 3 

Transistors 52 

FETs 19 

Diodes 100 

120/220V AC 50/60 Hz operation 13.8V DC operation 

: 45 watts (heaters on) 5A (heaters on) 
fecerve 26 watts (heaters off) 0.6A (heaters off) 

Transmit 280 watts (maximum) 15A (maximum) 

333 mm (13.2) wide 

153 mm (5.9) high 

335 mm (13.2"") deep 

16 kg (37.4 Ibs.) 

120/220V AC, 50/60 Hz operation | 
200 watts PEP for SSB operation 
160 watts DC for CW operation 

13.8V DC operation 

120 watts PEP for SSB operation 
90 watts DC for CW operation 

Better than 40 dB 

Better than 50 dB 

Better than 40 dB 

High impedance microphone (50 kohms) 

400 to 2,600 Hz, within —6 dB 

0.25 uV S+N/N 10 dB or more 

SSB — 2.4kHz (-—6 dB) 

— 44kHz (-—60 dB) 

Cw* — 0.5 kHz (—6 dB) 

— 1.5 kHz (—60 dB) 

* (with optional CW filter installed) 
Better than 50 dB 

Better than 50 dB 

1 watt (8 ohms load, with less than 10% distortion) 

40 to 16 ohms 



TS=-0208 

ADJUSTMENTS 

Adjustment of Output Voltage 16. RF Meter, Power Check, and Neutralization 

To adjust the VFO output, set the VFO to 300, con- Adjustment 

nect an RF VTVM to terminal V on the IF board, and 

adjust TC2 in the VFO section for a 1.0 volt reading. (1) Test Equipment 
1) Power meter (more than 150W) or dummy load 

2) RF VTVM 

Frequency ale das (2) Adjustments 

pica RF Meter 
‘WU ARBRE 

, OO 
Tune the TS-520S for operation at 14.175 MHz intoa 

dummy load through a wattmeter with the SG switch 

on. Set the meter switch to ALC and the CAR control 

to about 12 o'clock. With the MODE switch at TUN, 

transmit at 14.175 MHz and adjust the DRIVE control 

for a maximum ALC meter reading. Turn the METER 

switch to IP and tune the PLATE control to minimize 

the meter reading. Set the MODE switch to CW, turn 

the METER switch to RF, and tune the PLATE and 

LOAD controls alternately for maximum output power 

as indicated on the wattmeter. After the transceiver 

is tuned, adjust the side panel RF VOLT control for an 

RF meter reading of about 250 mA(on the IP scale). 

The RF meter position does not have a separate scale. 

Return the standby switch to REC. 

©) 
IF unit 

X48-1060-01 

Neutralization Circuit 

Fig. 24 Tune the TS-520S for maximum output on CW at 

21.3 MHz with the SG switch on. Set the standby 

switch to REC and slide the SG switch off. Connect 

TRANSMITTING SECTION the RF VTVM to the ANTENNA connector along with 

the dummy load, and flip the standby switch to SEND. 

14. Final Base Current Adjustments With an insulated tuning tool, tune TC1 in the final 
section for a minimum reading on the VT VM. 

Tune the TS-520S now for maximum CW output with 

the SG switch on. Check the power output at 3.75 

MHz, 7.15 MHz, 14.175 MHz, 21.225 MHz. Verify 

(1) Test Equipment 

Not required. 

(2) Adjustments 

‘a ae LSB with the wattmeter on each band that the output 

; se power is more than 8OW. And at 28.3 MHz, 28.8 MHz, 
MIC VR: Full counter clockwise 

29.4 MHz be sure that the output power is more than 
Meter SW: IP SOW 

SG. SW ON : 

Set STBY SW to SEND and adjust BIAS VR (case side) Note: . 

for 60 mA IP. After adjustments, return STBY SW to Ze ube SAGE UA oy Sey ays e gue fae 
dip point or max. RF meter deflection with TUN position of 

REC. MODE switch. 

15. IFT on Generator Unit Adjustment 

(1 — Test Equipment 

Dummy load (more than 150W) 

Adjustments 

Slide the SG switch to off, turn the MODE switch to 

CW, set the METER switch to ALC, and turn the CAR 

control fully clockwise. Tune the transmitter section 

at 14.175 MHz into the dummy load. The DRIVE 

control should be about 12 o'clock. Set the standby 

switch to SEND and adjust T1 on the GENERATOR 

board for a maximum ALC meter reading. Reduce 

the CAR control as necessary. 

(2 ~— 

49 



TS-520S 

17. 

(1) 

ADJUSTMENTS 

Balanced Modulator and Carrier Adjustment 

Test Equipment 

1) Power meter 

2) AF VTVM 

3) AF generator 

4) RF VTVM 

5) Frequency counter 

(2) 

18. 

(1) 

(2) 

50 

Adjustments 

Tune the TS-520S for maximum CW output at 14.175 

MHz through the wattmeter into a dummy load. Set 

the MODE switch to LSB, connect an RF VTVM to 

the ANTENNA connector and adjust TC1 and VR1 

alternately on the GENERATOR board for a mint- 

mum reading on the RF VTVM. Switch the MODE 

switch to USB and readjust TC1 and VR1 for an RF 

VTVM reading equal to the reading for LSB. 

Disconnect the RF VTVM, set the MODE switch to 

LSB, and insert a 1500 Hz (5 mV) signal at the MIC 

connector. Adjust the MIC control for an output 

power of 50 watts. Switch the AF input to 400 Hz 

and, if necessary, adjust TC3 (on the CARRIER board) 

for an output power within 5 watts of the output for 

1500 Hz. Switch the AF input to 2600 Hz and, if 

necessary, adjust TC3 for an output power within 5 

watts of the output power for 1500 Hz. 

Turn off the rear panel SG switch and connect a 

frequency counter to terminal OUT on the CARRIER 

board and set the MODE switch to CW. Set the 

standby switch to SEND and adjust TC1 on the 

CARRIER board to obtain an oscillator frequency of 

3.395 MHz. 

Sidetone Output Adjustment 

Test Equipment 

1) AF VTVM 

2) Key 

Adjustments 

Slide the SG switch off and connect the key to the 

TS-520S. Set the MODE switch to CW and the AF 

gain control to about 12 o'clock. Connect the AF 

VTVM to the EXT. SPEAKER Jack, key the transceiver, 

and adjust VR2 on the AF board for a reading of 

about 50 mW (0.63 V/8 ohms). 

19. Processor Adjustments 

(1) Test Equipment 

1) AF VTVM 

2) AG 

(2) Adjustments 

Connect AF VTVM to MAO terminal of GENERATOR 

unit. Apply 10 mV, 1 kHz AG signal to MIC terminal 

with processor SW off. Turn PROCESSOR SW on and 

adjust VR3 of GENERATOR unit to obtain same 

output level with that in PROCESSOR off. 

Hold PROCESSOR SW turn on. Decreasing AG out- 

put to 1 mV (—20 dB), adjust VR2 for —6 dB output 

at MAO terminal. 

Fig. 25 GENERATOR Unit (X52-1090-00) 

acl 
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TS-9205 

ADJUSTMENTS 

3. Band Pass Filter Adjustment 

(1) Test Equipment 

1) 

2) 

3) 

Sweep generator (Marker frequency 8.295 MHz, 

8.595 MHz, 8.895 MHz required.) 

Detector (See Fig. 19.) 

Oscilloscope 

(2) Adjustment 

1) 

IF Unit (X48-1060-01) 

B.P.F. for reception 

See Figure 18 for the test setup. After all of the 

connections described in Figure 18 have been made 

for the receiver adjustment, tune T2, T3 on the RF 

board, and T8 on the IF board for the waveform 

shown in Figure 20. 

RF Unit (X44-1200-00) 

ices 

Ol 

Detector 

Synchronized OUT 
output 

Fig. 18 B.P.F. for Reception 

22pF IN 60 To oscilloscope 

46 

Fig. 19 Detector 

13. odBluF 

| 
i 

8.295 8.595 8.895 
MHz MHz MHz 

Fig. 20 

2) £B.P.F. for transmission 

4. 

(1) 

(2) 

(1) 

(2) 

Now make the connections for transmission as 

shown in Figure 21. Set the standby switch to 

SEND and adjust T3 and T4 on the IF board and 

T1 on the RF board for the waveform shown in 

Figure 20. Return the standby switch to REC. 

Note: 

The FUNCTION switch is set to the FIX position to turn 

off the VFO. However, if an option crystal is installed in 

the fixed channel oscillator, the waveform may be disturbed. 

RF Unit (X44-1200-00) IF Unit (X48-1060-01) 

Oscillo- Sweep 
scope generator 

01 

Detector 

for bore. OUT Synchronized 
output 

Fig. 21 B.P.F. for TRANSMISSION 

Carrier Board Adjustment 

Test Equipment 

1) RF VTVM 

Adjustment 

Connect the VTVM to terminal OUT on the CARRIER 

board. Set the FUNCTION switch to VFO and adjust 

T1 on the CARRIER board for a maximum voltage 

at the output. 

Note: 

The carrier can not be adjusted when the FUNCTION switch 

is turned to CAL-FIX or CAL-RMT. 

Coil Pack Alignment 

Test Equipment 

1) RF VTVM 

pd Wars UG: 

Sear 

Adjustment 

ft) SHETERODYNEFOSGILLATOR: COILS 

Connect the RF VTVM to terminal TP3 on the RF 

board. For the 1.8 MHz band adjust the 1.8 MHz 

oscillator coil for a maximum reading on the VI VM. 

Then turn the core counterclockwise for a voltage 

reading 1 db lower than the maximum. Repeat 

the same procedure for the 3.5, 7, 14, 21, and 

28.5 MHz bands. 



RECEIVER SECTION 

1. 

wo 

The right Figure shows a curve formed by plotting the 

signal generator output required for a constant audio 

output with a constant AF gain control setting. Set 

the AF gain control for a .63v/8 ohm audio output 

for a O db signal generator input at 14.175 MHz. 

Measure the AF output at the ring detector on the 

GENERATOR board. 

All voltage measurements are read from an RF VTVM. 

To measure the output of the signal generator, connect 

a .01 UF, 500 WV capacitor between the signal gene- 

rator and the voltmeter. 

TRANSMITTER SECTION 

te The voltage measurements in the right figure are mea- 

sured with an RF VTVM having an input capacitance 

of less than 3 pF. 

All the voltages at and before the first gird of the final 

tubes are measured with the rear panel SG switch 

turned off. 

HET LEVEL (TP3) 

LEVE 

A B 

AG( 

ANT RFG } 

CONNECTOR Kw, 

F 
as u 

I5de 

GATE 

| 
44dB | 30dB 

| 
| 
| 

" | 

ects Appears | 
BLANKING 

| 

| 

GENERATOR Ur 
(AT RECEPTION 0.21DC) 

AT CW 0.027V 
AT SSB IkHz 0.0095 \y 
ALC FULL SCALE 

0.0095V 

CAR 0.87V DC 2.08V 

ata out 

BUFF AMP 



ieee ee K type (U.S.A.) T type ( Britain ) W type (Europe) 

Fuse 

Supplied 

Mark on carton case K mark W mark 

Factory setting of 
power source selection 120 

Brand KENWOOD KENWOOD 

220V 

W Type Power Transformer (Y54-1290-61) 

120 Se CN 3-phase AC Power Cord 

® O 2 

AC SELECT 

120V S17 0 

C24 
0 ae aris if 

= 

/ 

Bey. 
1f] 2{] 3] 4 S16 

T Type Power Transformer (Y54-1290-51) 

120 Fuse 4A 

C) O 

AC SELECT 

120V 
S17 

C24 

C23 

a 1] 2]] 3[] Jf S16 
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