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SECTION 1.

Kenwaood's TS-520 is a solid-state, amateur band single
side band transeeiver which uses only three vacuum tebes in
the axciter and final stages.. The TS-520 incorporates many
sophisticated and modern features which maks it a very
useful transceiver. The information included in this service
manual is intended to complement the technical data
supplied in the operator's manual, For example the
operator's manual includes pictorial parts displays, voltage
tables, operating instructions, a troubleshooting chart,
and the block diagram. This service manual includes
technical service procedures, a parts list, circuit board
layauts and full schematics. Together, the two publications
provide full technical information,

INTRODUCTION

SECTION 2. TROUBLE-SHOOTING

The following talile describes possible causes of different
malfunctions which might occur when the transceiver is
connected and operated as deseribed in the operating

2-1. RECEIVER SECTION

T5-820 was completely adjusted and inspected at the
factary prior ta shipment. The most common causes of
service problems are shipping damage, improper operation
or companent ageing. When shipping damage is the cause
of trouble, check for loose connectors, disconnected wires,
damaged or open circuits, or mechanical damage to relays
crystals, or other parts vulnerable to vibrations, When
component ageing or improper operation is the cause of
sarvice problems, check for deteriorated or burned out
parts, The troubleshooting table is useful for pin-pointing
some problems,

Be certain to check in the operating manual for a detailed
circuit description and the block diagram.

manual, When problems are caused by defective compo-
nents, replace the part only with its exact replacement
or a close eguivalent.

SYMPTOM CALISE REMEDY
1. Mo powar fram power supply, 1. Blown fuse. Replace the fuse with o fuse of the some
walug,
3. Defective POWER switch, Check and replace the swirch,
3. Defactive power cord, Check and replace the power cord,
2. Blown fuse. 1. Defactive transistors on the AUDIO Check and replace the transistors.
board - O3 and/or Q4,
2. B+ cireuit shorted 1o chossis. Locate and repair the shart,
3, Mo noise con be heard from the 1. Defective speaker or disconnected Check and replace or reattach the
speakar, speaker plun. speaker
2. Defective trensistors an the ALIDIO Check and replace the dofective
board - O3 and/or Q4 transistars,
3. PHOMES or SPFEAKER jack contacts are Check and replace the defective jack.
broksan.
4, Moise, but no signals, can bi heard 1, AF GAIN or RF GAIN controls are Check and replace the defective contrals.
feom the speaker. defective,
2. TC1 on the CARRIER hoard requires See Section 3,26,
tuning.

3. Defective diode switching on
the CARRIER board.

Check and replace defective diodes.

Check the continuity of the MODE
switeh,

unregulated,

4, Output from the AVA board may be

Check and repair the AVH board,

5. EXT VWFOQ jumper plug is not inserted,

Be certain this jumpered plug is in the
sacket.

channgal position.

G, FUNCTION switch i set 1o & fixed

Set the switch to the proper position.




SYMPTOM

CAUSE

REMEDY

7. The ¢oaxial VFO cutput cable is Reconnect the cable.
disconnected.
B. Defective transistar on the YFO board. Check and repair the W FO baard.
9. The c¢oils on the 05C COQIL board Ses Section 3-13,
requira tuning.

10, A defective switch on the OSC COIL Check and replace the switch waler,

board.,

11, @1 andfor O2 on the RF board are Check and reploce the dafective

dofestive, transistars.

12, Q1, O3, @4 andfor 29 on the IF board Check ane replace the defective

are defective. tronsistors per Figure,
132, IF transfarmers T1, T2, T, T, and/or See Section 3-15,
T8 may be misaligned or defective.

14, Band pass filter requires alignment. See Sedtion 3-12,

15. Bizs circult on IF board not normal, Check voltages at termnals RE, 14V and
AGC,

16, Filtar diogde switch on |F boored Check woltages and operation by Figure

dafective. 14.

17, ANT ar BF coils require alignment, See Secuion 3-13.

18, Defective switch wafer in the AF section, Check and replace the defective switch,

19, Disconnected coax an ANT board or at Reconnect the coax.

the 8.6 MHz trap.

20, Defective ralay m the final section. See Sectign 3-Z.

21, Defective tuning capacilor, Check the capacitor after disconnecting
the leads at teeminals MYC and DVC of
the DRIYE board.

22, Defective 04 andfor Q8 on the BF Chock the transistars par Figure.

board.
23, Carrior unbalanced on GENERATOR See Saction 317,
board.
5. S-meter does noat read correctly, 1. Zera adiust VAT on IF bosrd requires Sea Section 3-18.
cahilbration,
2. Sameter sensitivity adjust, WAZ on the See Section 3-18,
|F board, requires calibration,
3. Defective AGC circuit 105 or Q8] an Check the circuit and replace 1he
IF baard. defective transistors,
4, Dpen circuit at L4, L6, or terminal REC Rapair as nocessany.
of the |F board,
5. Defective relay in final section, Heplace the relay.
B. S-meter dogs nal raturn 1o 2ero, 1. Reference voltage for BF1 on the FUX. See Section 318,
ANVR board requires adjustment,
2. Carrier reguires balancing, See Section 3-17,
7. Calibrator incparative, 1. Defective FUMNCTION switch ot wafar Check continuity at terminal 3.

524 on MARIKER board.




SYMPTOM

CALSE

REMEDY

2. Coax cable disconnegctad From terminsl
MO on MAREKER board,

Check the canngction,

3. DOpen circuit L1 an the MARKER board,

4, Defective Q1 on MARKER board.

5. Defective crystal on the MAKER
broard,

Check and repair the circuit,

Chack and replace the defective
transistar.

Haplace the crystal.

8. Mo WWY reception.

1. Defective WWW switch, 59,

Check and replace the defective switoh.

2. Coll T2 on AF board misaligned,

See Section 3-14,

3. Defective Q7 on the RF board.,

Check and replace the defective
transistar,

4, Defective or misoligned TS on the AF
baard.

Chack and replace the defective coil,

2-2. TRANSMITTER SECTION

SYMPTOM

CALSE

REMEDY

1. Mo auptut or low output,

1. Defective fingl tubes, 520071 (G1464)

Replace the tuhas;

2 Defecrive switch, 85, in final section.

Check and replace the defective switch.

3. Defective relay in final section,

4, Loading capacitor shorie,

Check end replace the defective relay.

Check. the conduction of the capacitor
and replace if defective.

5. Carigr, VFO, or haieraodyng oscillator
Loards may be defective.

See Sections 3-13, 3-21, or 3-26,

6. Defective drivar tube {12BYT7A).

Replace the tube.

[ 7 Defective relay ALT on GENERATOR
board.

Check the conduction of the coil and
cantacls.

8. Defective MODE switch wafer (53-7) on
GENERATUOR board.

8. Defective Q4 on the GENERATOR
board.

Check the continuity of the switch
CONTacHE.

Check and replace the transistar,

10 Defoctive MIC GAallN contrpl

Check and replace the defective control.

11, 8G swaich 15 off ordefective,

Check the continuity of the rear panel
55 switch, '

shows no output.

2. Output 5 normal butl the meter

1. The HF VOLT control s impropar
adjusted,

Acliust the ARF VYOLT cantral,

2. Defective mater,

Cheack the meter and replace if necessary.

3. Mo ALC meter reading.

1. Q10 on RF board 15 defectve,

Check and replace the transistor.

2. Insufficient drive.

See Section 2-2-1.

3. Shorted ALC cirguit,

Trace the circuit and repair 25 nacessary.

4. Defective RL1T.

Check and replace the defective relay,




SYMPTOM CAUBE AREMEDY
4. Mo HY meter reading, 1. Defecrive components in power supply Trouhlesheot the power supply.
saction.
2. Defective or disconnectsd meter cirouir, Troubleshoot the meter circuit.
5. Brand-by switch is inoperative, 1. Microphone wired incorrectly, Fewire the MIC plug,
2. Disconnecied leads at terminal V5. or 55 Check the cantinuity of the leads.
on the VOX hoard, |
3. Q8 ar D8 on VOX board defective. Check and replace the defective paerts:
4. Defective stand-lxy switch Check and replace the defective switch .

2.3, OTHER CIRCUITS

S5Y MPTOM CALUSE REMEDY
T, Bwolt supply s not regulatacd, 1. Trensistor or diode on AVR boord Check and replice the defactive part.
dafertive,
2. The noee blanket is inaffective 1. NB board reguires adjustmant, See Section 3-15;

2. NB switch defacrive,

Chack and replace the defective switch.

3. Transistors Q1 through Q6 on the NB Check the voltages and replace the part
board are defective.

4. Digelas D7 through D6 on N8 board ore Check the voltages and raplace the
defecrive, defective part,

5. Disconnectad or cdefective L1 or L2 an Check the circwit,
MEB board.

SECTION 3. MAINTENANCE AND ALIGNMENT

3-1. GENERAL INFORMATION

Refer to the operating manual for information on how to
remave the transceiver’s case.

CAUTION: DANGEROUS HIGH WOLTAGES ARE PRE-
SENT WITHIN THE CASE OF THE T5-520 WHEN THE
TRANSCEIVER IS TURNED ON. EXERCISE EXTREME
CAUTION TO AVODID ELECTRIC SHOCHK.

3-2, REPLACING THE RELAYS (See Figure 6.)

AMTENMNA RELAY

RL2Z is enclosed on the bottom of the final section.
Remove the bottom of the TS5-520% case and then remove
the cover of the relay shield box as shown in Figure 64,
The standard relay has large contacts and the coil s rated at
300 chms, Be sure to replace the relay with an exact
equivalent.

VOX RELAY:
RLT is located below the VOX board, as shown in Figure
BB, next to the power transformer, Rermove the top cover

af the transceiver and then remove the VOX board
Reoplace the relay with an exact equivalent,

(551-4017-15}
Helay ALa

o “F10-0322-04)
bole] RAelay Shiled plate

D22-0004-04
WNET-3006-11

Figure 6A. Replacing the Antenna Relay.
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3-3. REPLACING THE ELECTROLYTIC POWER
SUPPLY CAPACITORS

See Figure 7. C31 and C32 are reached by removing the
T5-520's top cover and then the FIXCH-AVR bhoard 25
shown in Figure 7A, C27 and C28 are resched by
removing the transceiver’s top case and then the MARK-
ER and VOX boards #s shown in Figura 7B.

34, 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 8. The assembly includes the RF board, the
OSCILLATOR COIL board, the MIXER COIL board, the
ANTEMNA COIL board, and the DRIVER COIL baard.

PURPOSE: To remove the RF section coil pack.
FPROCEDURE:
1. Remove the top and bottom cover of the transceiver,
2. From the top, disconnect the lead between the square
wrapping-terminal on the RF board and the COIL
hoard to be removed.

3. Remove all of the front panel knobs and the front glass
as shown in Figure 9.
4. Use a small hex nut driver 1o loosen the nuts g1 the

front and/or back of the coil pack., The frant 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 he loosened 1o
remove the ANTENMNA or DRIVER coil boards,

5. 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.

Figure 74, Replacing C317 and 32

P.T
MARKER Board
I XE2-0008-01] 1C20-0180-086)
% s C27, 028
™, T (X2uF - 4500
= _Relay RL1
\d\ﬁ_ﬁ'l A01B-

15]

: _‘ IF LmgT
e HAB-1060.00

1 X54-0007-00)

Figure 7B, Replacing C27 and C28

MM COIL UNIT
OSC COIL umIT DRIV COIL UMNIT

— I nsulation
| — Earth lug
".:.':',"f“.’n, | Spring washer
F |l E 1 :e i Nut
0kl =-B——R | = | f BB
‘ 4 ' L "
0 b1 ==TPFr— ']— 1% Brozosan
P Teomloamalomelcosa (16003041
(W1g.0197.04) ANT COHL UMIT 15%3-305504:
L :NTBDGED_,I11I Dimenian of callar ‘N 3 1 ?-D‘}
IN10-2030-11) E——=

Figure 8, Coil Pack Assembly




i (3
= "_ - . s
TEEEEM| (B42.0445.
- | 041
e @ Q
(BAZ-0444-04]
1 <
Front panel [A20-0700-05)
. o - Front glass
[ % (610-0130.04)
Panel assembly
= (A20-0707113)
CF (K21-02G7-04)
KMOB

Figure . Remaoving the Frant Panel

36, REMOVING THE VFO SECTION

PURPOSE: To remove the VFO assembly,
PROCEDURE:

1. Remove the front panel knobs, take off the trans-
ceiver's case, remove the front glass and pull off the
frant panel as shown in Figure 8.

2. Remove the FIXED CHANNEL-AVR board 25 shown
in Figure 74

3. Unplug the VFO output coax and the 2-pin power plug
from the rear of the VFO case. b

A, Unscrew the four countarsunk scraws (two on the to
and two on the bhottom] which hold the VFO to tf
fraont sub-panel (22 Figure 10].

5. Gently liftand pull the VFO assembly from the chass
bieing very careful not to damage the sub-dial, Fi
ure 171 shows the entire assembly,
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3-6. CHANGING THE PILOT LIGHTS
METER LIGHTS:

Remave the top cover of the transceiver, Remove the two
countersunk screws holding the meter and light bracket to
the top of the front sub-panel, Pull the meter back to gain
access 1o the meter lights. Replace the light and refasten
the bracket.

DIAL LIGHT:

Some early model TS-520° had no dial light. On later
models the light can be replaced by removing the main
tuning knob and the tuning dizl, Reach in with long nose
pliars to remove the bulb, After replacing the tuning dial,
recalibrate the transceiver.

37, REPLACING THE METER

Remave the top cover of the transceiver. Remowve the two
courntersunk screws halding the meter and light bracket 1o
the top of the front sub-panel, Remove the six scrows
securing the |F board (behind the metar) and tilt the board
up about 607 from its normal position, Lift the meter back
and away being very careful not to scratch the meter face
an the sub-panal,

3-8. CHANGING THE PADDLE SWITCHES

Remove the TS.520's case. Remove all the knobs from the
fraont pane! and then remove the front glass and front
panel, Take owt the meter, as desoribed in Section 3-7,
Pull the switch out towards the front of the transceiver
while holding down the securing spring & shown in
Figure 12.

Push in a new switch from the front. Theswitch will secure
itself with a leat spring, The paddie itself can be replaced
by levering off the old paddle with a screwdriver. Then
push on the new paddie,

Push with a screw driver

Sutrpanel

—— Leaf'spring Knoh

Foros out towards
front panel

Figure 12. Replacing the Paddle Switches

348, LEVEL DIAGRAMS

RECEIVER SECTION:

Refer to Figure 13 for a level diagram of the raceiver
section 1o aid in service work, The following notes apply to
that diagram.

MNOTES:

1. Figure 13 shows a curve formed by plotting the signal
generator putput required for a constant audio output
with a constant AF gain control setting. Set the AF
gain control Tor & 63v/8 ohm audio output for a O db
signal generator input at 14,175 MHz.

2. Measure the AF output at the ring detector on the
GEMNERATOR board.

3. All voltage measurements are read from an RF VTV,

4. To measure the output of the signal generator, connect
a .01 mt, 500 valt capacitor between the signal gene-
rator and the voltmeter.

TRAMNSMITTER SECTION:
Refer 10 Figure 14 for a level disgram of the transmitter
saction. The following notes apply to the diagram,

NOTES:

1. The voltage measurements in Figure 14 are measured
with an AF YTVM having an input capacitance of less
than 3 pf.

2. All the voltages at and before the first gird of the final
tubes are measured with the rear panel SG switch
turnad off.
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310, SERVICE INFORMATION 3-11. AVR ADJUSTMENT

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 1o

tha final tubes is not blocked.

INITIAL SWITCH SETTINGS:

LOCATION | SWITCH POSITION
Frant Panel: MODE Switch =g -
FUMCTION Switch Fl1x
| RF Gain Contral Maximum
H. SW Switch DFF
VO Switeh MAN
AGC Switch FAST
NEB Swirch OFF
JIN FWAWA Switch QFF
RIT Switch OFF
Standby Switch REC
POWER Switch oM
Rear Panel; BG Switch aOFF
EXT.SPEAKER Jack 8 ahm cdumrny
load
ANMTEMNMNA Conngctor 200 watt,
50 ohm dummy
load

PURPOSE: To adjust the output of the automatic voltsa
requlator board.

TEST EQUIPMENT: Waltmaeter,

PROCEDURE: Connect the voltmeater to terminal @ on th
FIX, CH-AVR board. Adjust VB 1 for a voltage reading «
Svolts £ 0.2 volts., Next connect the voltmeter to termin
RET an the FiX, CH-AVA board. Adjust VRS Tor a met
reading of 3,3 valts = 0.1 valt,

3-12. BAND PASS FILTER ADJUSTMENT

PURPOSE: To adjust the receive and transmit B.P.F,
TEST EQUIPMENT: A sweep signal generator [reguir
trequencies at 8,295, 8.595, and 8.895 MHz), a B.P.F. wav
detector (as shown in Figure 15), and an oscilloscope,
PROCEDURE: See Figure 16 for the test setup  After a
of the connections described in Figure 16 have been mad
for the receiver adjustment, tune T2 on the RF board, an
T7 and T8 on the IF board for the waveform shown |
Figura 17.

Mow make the connections for transmission as shown j
Figure 16. Set the standby switch to SEND and adjust T
and T4 on the |F beard and T1 on the RF baoard for th
waveform shown in Figure 17. Return the standby switc
o REC.



MOTE: The FUNCTION switch is set to the FIX position

1o turn off the VFO, However if an accessory crystal is —_— ﬂ_llﬂp 'P;F_G ) = To oxellioscope
instalied in the fixed channel oscillator, the wavefarm may I
be disturbed,
INGDZE  100P
G- -‘ ¢ O GMND

NOTE: The input to the wave detector must be
connected to terminal TP by as short @ cable as
possible; If coax is used the measured waveform may
be different because of the capacitive component of
the coax,

Figure 15. B.P.F. Wave Detector
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3-12. CARRIER BOARD (X50-0009-01) ADJUSTMENT

PURPOSE: To adjust the output from the CARRIER
board,

TEST EQUIPMENT: RF VTWVM,

PROCEDURE: Connect the VTWVM to terminal OUT on
the CARRIER board, Sat 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 FUNC-
TIOM switch is turned to CAL-FIX or CAL-RMT.

3-13, COIL PACK ALIGNMENT

PURPOSE: To align the OSCILLATOR, MIXER, ANTEN-
MA&, and DRIVER coils of the transcaiver.

TEST EQUIPMENT: An RF VYTWM and 2 signal generator,
PROCEDURE:

HETERODYNE OSCILLATOR COILS:

Connect the RF VTVM to terminal TP3 on the RF board.
For the 3.5 MHz band adjust the 3,6 MMz oscillator coil for
a maximum reading on the VTWM. Then turn the core
counterclockwise for a voltage reading 1 dby lower than the
maximum. Repeat the same procedure for the 7, 14, 21,
and 28.5 MHz bands.

AMNTENNA AND MIXER COILS:

Set the FUNCTION switch to YFO, 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 arder and
frequencies for this alignment. Receive the signal generator
output at the designated frequency and carefully adjust the
appropriate ANTENMNA then MIXER coil for a maximum
S-meter reading. The signal generator output should start
at 60 db and be reduced 25 the circuit sensitivity increases,

NOTE: The coil cores are fragile. Tune them carefully
fram straight above. Be certain to tune the correct coil for
each band,

DRIVER COILS:
Turn the H.SW switch 1o ON, turn the MODE switch to
CW, set the METER switch to ALC, adjust the CAR control

to maximum, and set the standby switch ta SEND. The:
switch should be OFF whenever the signal generator
connected to the transceiver, Adjust each coil, in the or
of and at the frequencies described in Table 1,
maximum ALC deflection, Reduce the CAR control
Necassary .

TABLE 1. ANTENNA, MIXER, and DRIVER Coil Adju

ment
ORDER BaMND FREJUEMNCY
1 95 ' 1,750 MH:z
X 28.5 28,800 MHz
3 21.0 21,225 MH2
4 14.0 14,175 MHz
5 .0 7150 MHz

3-14. WWV CIRCUIT ALIGNMENT

PURPOSE: Tao align the WWWV circuit for maximi
sensitivity.

TEST EQUIPMENT: Signal Generator.

PROCEDURE: Insert a 10 MHz, 80db signal into -
ANTEMNNA connector and push the WWY switch on,
the main tuning dial to zero to receive the signal. Adj
coils T4 and TS on the RF board for a maximum 5-me
reading. Reduce the signal input as necessary. Adjust ¢
T3 for a maximum S-meter reading and then turn
core 1/4 turn counterclockwise.

3-15. IF TRANSFORMER ADJUSTMENT

PURPOSE: |IF board and NB board alignment.

TEST EQUIPMENT: A signal generator and a voltmeter.
PROCEDURE: Insert a 40db signal into the transce|
and receive it on USE at 14175 MHz. Tune IF transfor
ers T2, Th, T6, and T9 on the IF board (X48-1060-00]
a maximum S-meter reading. Then adjust IF transform
T1, T2, and T3 an the NB board (X54-10B0-10) fo
maximum  S-meter  reading.  Figure 19 shows the ¢
focations,

Diswonnect the coax from terminal OUT on the NB bo
and insert a 47 pi capacitor (a5 shown in Figure 1%
Adjust T1 an the IF board and T4 and TS on the NB ba:
alternately for a maximum S-meter reading,

Remove the capacitor and reconnect the coax.

NOTE: Always repeat the adjustrments several tin
hecause the coils affect each other.

Set the signal generator to 60 db and connect a voltme
to the collector of Q6 on the NB hoard. Adjust NB |F o
TG and TT to minimize the voltage at the collector of €

. .
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3-16. TRAP COIL ADJUSTMENT

PURPOSE: Toalign the trap coils.

TEST EQUIPMENT: Signal generator, an AF VTVM, and
an 8 ohm dummy load.

PROCEDURE: Set the BAND switch 10 7 MHz and insert
an 8.895 MHz signal (70 db) at the ANMTENNA connector,
Tune the receiver to 7.0 MHz and adjust L1171 on the RF
board (X44-1080-00) for @ minimum S-meter reading.

Sel the signal generator to B8.395 MHz and tune the receiver
to 7.5 MHz, Adjust LS on the RF board to minimize the
S-meter reading,

Turn the BAND switch to 3.5, turn the receiver to 3.7 MHz
and adjust the DRIVE control for maximum sensitivity.
Connect an AF VTWVM and an 8 ohm dummy load to the
EXT. SPEAKER jack of the TS5-520. |nsert a 3.736 MHz
signal from the signal generator to the ANTENNA connec-
tor, tune it in on the VFO, and adjust trap coil L2 on the
RF board for a minimum voltage reading on the &F YTWVM,

3-17. CARRIER BALANCE

PURPOSE: To adjust the carrier halance.

TEST EQUIPMENT: A Signal generator, an 8 ohm dummy
load, and an &F VTWVM.

PROCEDURE: Tume the TS-520 to receive the signal
generator input (20 dbl at 14175 MHz and adjust the
DRIVE contral for maximum sensitivity. Connect the AF
YTWVM and an 8 ohm dummy load to the EXT. SFEAKER
jack, Adjust TC2 and VR3 (on the GENERATOR board)
alternately for maximum voltage on the AF VTVM,

3-18. S-METER ADJUSTMENT

PURPOSE: To adjust the S-meter zero and sensitivity,
TEST EQUIPMENT: Signal generator.

PROCEDURE: Turn the RF gain contral 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 VE1 on the |F bhoard (X48-1060-00]
to zera the S-meter. Thenm with a 40 db signal to the
ANTENMNA connector -at 14,1758 MHz, adjust VA2 an tha
IF board for an 59 meter reading.

319, RIT ADJUSTMENT

PURPOSE: To adjust the RIT zero to the VFO frequency.
TEST EQUIPMENT: MNone required,

PROCEDURE: Set the RIT control to zero and push the
RIT switch en. Turn the FUMNCTION switch 1o CAL-
25 KMz and recejve a calibrator signal at any frequency,
Adjust the VFO 1o receive the calibrator signal as a
1000 Hz tane.

Push the RBIT switch off and adjust VB2 on the FIXED
CH.-AVR board (X43-1100-00) for the same 1000 Hz tone
established with the RIT on. Switch the RIT on and off
several times to be certain that the two tones are identical

3-20. CALIBRATOR FREQUENCY ADJUSTMENT

PURPOSE: To adjust the frequency of the built-in crystal
calibrating circuit,

TEST EQUIPMENT: A frequency counter lor alternataly
use WWY as a frequency standard],

PROCEDURE: Connect a frequency counter to terminal
MO of the MARKER board. Set the FUNCTIOMN switch to
CAL-26 KHz and adjust TC1 on the MARKER board for a
frequency counter reading of an even 25 KHz (22 Hz).
Alternately, connect an antenna to the transceiver and
receive WWY at 10 MHz. Set the FUNCTION switch to
CAL-25 KHz to turn an the calibrator. Adjust TC1, as
above, to bring the calibrator; and WWY into a single beat
nole,
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321, VFO ADJUSTMENT

PURPOSE: To adjust the frequency and output of ths
VWFO circuit.

TEST EQUIPMENT: An RBF VTVM and & frequency
counter,

PROCEDURE: Set the FUNCTION switch o VFO and
cannect a freguency counter to terminal YFO on the |F
board (¥X48-1060-00). With the VFO tuned to zero the
frequency counter should read 5.5 MHz, If the frequency
is not correct, adjust TC1 {inside the VFO section) as
shown in Figure 20 for a correct frequency output. Tuns
the. VFQO to the 600 marking and check that the frequency
counter shows 4.9 MHz, If the freguency is incorrect,
adjust L1 in the VFO section for a proper freguency.
Repeat the adjustment of TC1 and L1 alternately several
times 1o insure proper operation,

To adjust the VFO output, set the VFO to 300, connect an
RF ¥TVM to terminal V on the IF board, and adjust TC2
in the VFO section for a 0.9 volt reading.

Figure 20. VFO Adjustment Diagram.

3-22. BIAS ADJUSTMENT

See the operating manual for instructions on setting the
bias current to 60 ma, The bias requires readjustment it the
AC line voltage 15 changed,

3-23. GENERATOR EOARD IF TRANSFORMER
ADJUSTMENT

PURPOSE: To adjust the IF tramsfaormers on the
GENERATOR board,

TEST EQUIPMENT: A 100 watt dummy load.
PROCEDURE: Slide the 5G switch to off, turn the
MODE switch to CW, set the METER switch to ALC, and

turn the CAR contral fully clockwise, Tune the trar
mitter section at 14,175 MHz2 into the dummy load. T
DRIVE control should be about 12 o'clock. Sel t
standby switch to SEND and adjust T1 on the GEN
ARATOR board for a maximum ALC meter readin
Heduce the CAR control as necessary,

3-24. RF METER ADJUSTMENT

PURPOSE: To align the RF output meter rezding and
varify the RF output level,

TEST EQUIPMENT: A 200 watt, 50 ohm RF dumn
load, and a 200 watt, 3-30 MHz accurate RF wattmeter.
PROCEDURE: Tune the TS5.520 tor operation
14.175 MHz into a dummy load through & wattmeter wi
the 5G switch on, Set the meter switch 1o ALC and t
CAR control to about 12-o'clock. With the MODE swnt
at TUN, transmit at 14,176 MHz and adjust the DRI
control for a maximum ALC meter reading, Turn 1t
METER switch to IF and tune the PLATE control
minimize the meter reading. Set the MODE switch to C
turn the METER switch to BF, and tune the PLATE a
LOAD controls alternately for maximum outpul power
indicated on the wattmeter, After the transcemwear 1s 1ung
adjust the side panel RF YOLT control for an RF me
reading of about 200 ma {on the |P scale), The RF me
position does not have a separate scale. Return the stand
switch to REC.

Tune the T3520 now for maximum CW output with 1
SG switch on. Check the power autput at 3,756 MF
715 MHz, 14175 MHe, 21225 MHz, 2B.3 MHz, 28.8 Mt
and 29.4 MHz, Verify with the wattmeter on each ba
that the autput power meats specifications,

3-25. FINAL SECTION NEUTRALIZATION

PURPOSE; The TS-820 does not require matched fir
tubes, howsver when new finals are nstalled in 1
transceiver the final section must be reneutralized

TEST EQUIPMENT: An BF YTWVM and a dummy load.

PROCEDURE: Tune the TS5-520 for maximum output
CW at 27.3 MHZ with the 5G switch on. Set the stand
switch to REC and slide the 5G switch off, Connect t
RF WTWM to the ANTEMNMNA connector along with 1
dummy load, and flip the standby switch to SEND. Wi
an insulated tuning tool, tune TCT in the final section fo
minimum reading on the VTVM,

3-26, BALAMCED MODULATOR AND CARRIER
ADJUSTMENT

PURPOSE: To adjust the balanced modulator and ¢
carrier.

TEST EQUIPMENT: An RF wattmeter, an AF VTVM,
AF signal generator, an RF WTWM, and a frequer
counter, and a dummy |load.

PROCEDURE: Tune the T5-520 for maximum CW outp
at 14.175 MHz through the wattmeter into a dummy loa
Set the MODE switch to LSE, connect an RF VTVM tot
ANTENMNA connector and adjust TC1 and VB2 alternar

— 14—



xn the GENERATOR board for a minimum reading on the
SF VTWM. Switch the MODE switch to USE and readjust
TC1 and VYR2 for an RF VTVM reading equal to the
-eading for LSE.

Jisconnect the RF VWTVM, et the MODE switch to LSE,
snd insert a 1500 Hz {5 my) signal at the MIC connectaor,
Acdjust the MIC control for an output power of 50 watts,
Switch the AF input to 400 Hz and, if necessary, adjust
TC3 (an the CARRIER board) for an output power within
5 watts of the output for 1500 Hz, Switch the AF input o
2600 Hz and, if necessary, adjust TC3 for an output power
within B watts of the output power for 1500 Hz.

Turn off the rear panel 5G switch and connect & frequency
~ounter to terminal OUT on the CARRIER board and set

the MODE switch to CW. Set the standby switch 1o SEND
and adjust TC1 on the CARRIER bosrd to obtain . an
oscillator frequency of 3.395 MHz.

3-27. SIDETONE OUTPUT ADJUSTMENT

PURPOSE: To adjust the volume of the CW sidetone
output to the speaker

TEST EQUIPMENT: An AF VTWM and a telegraph key.
PROCEDURE: Slide the SG switch off and connect the
key to the TS-520. Set the MOBE switch to CW and the
AF gain contral to about 12 o'cdock. Connect the AF
YWTWM to the EXT. SPEAKER jack, key the transceiver,
and adjust VR2 on the AF board for 2 reading of about
50 mW [0.63 V/8 ohms),
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PARTS LIST

ARTS LIST OF TS520 (Y54-1110-00)

Nt Nu.| Parts Mo. | Description Cirouait Ma. | Parts Mo, Desoription
CAPACITOR MISCELLANEOUS
: | CO3-0080-05 Variable capacitor (A} (FINAL ~ | Aoroziio2 Casa
2 Coi-0084-05 Variable capacitor [(B) {LOADY - A1 0037001 Chassis
| CO3-0002-05 Meutralizing trimrmer AZ0-0859 05 hiain chassis
CrasCHIHI0 Ceramic 1000F 5% A0.0700:13 Panel ass'v |England)
CrEAREZHT02P Cerarmie 0O0TpF #100% —0% - A0.0730:13 Panal ass'y (US54, Europel
CEABFZH103P Ceramic 0.0TuF  +100% —0% - AZZ.013512 Sub pare)
~13 |CHASFIEADEZ Caramic O04uF  +B0% —20% - 423.0429.02 Hear panal
| CEASEZHTOIP Cararmit GO1pF  +Y00% —0% = AADDY20N Baotton plate
] CR0-0186-050 Caramic 1000pF  X10%
il | Ccan-0e7-08 Cararmic 4700pF  +100% —0% - B05.0201-04 Speaker nat
7 CASSLZH330] Ceramie 33pF 5% == B 001 30-04 Front grass
g CO0-01850% Ceramic G3pF 5% - BRO-0ZET-04 Dial board
1 Ca0:.0184-05 Ceramic ATpF % = B30.0079.05 Filot lamp (12%, 40ma) « 4
i} CCAnsSLZHZT1 Cararmic Z70pk 5% - B3 0164-05 Meter
1 ChgTO3ABET] hlica GEOpF  ¥5% = B4A0.0EET 04 Mame plate (.54  Europe)
2~ 26 | CR4EF1HIN3Z Caramic O01uF  +30% —20% = B4 0AA0-04 Meame plaie (England
7,28 |Ccoo0180-05 Electrolytic block 22uF 45WW e RB41:0180-04 Voltags plate | 120~ Z40v)
.30 |CKASE2H103P Ceramic 03 pF 1000 —0% (LLS.A | England)
1.32 | can-oidl-os Electrolytic block 100pF S0 - B4 1-0180-04 Yoltage plate [ 120 =~ Z20V) (Europns
3. 34 CEO2WIE222 Efectrolytic  2200uF  25WW - BAZ-0009.-04 Passad sticker (Europe, Engtand!
5, 36 | CKABF1E403Z Cerarmic 0.04pF  +B0% ~20% - B42-0444.14 Switch name plate (England)
F CRASFIHID3Z Ceramic DOipF  +80% —20% — B42.0445-04 Panel name plate
2 cog-0197-0% Ceramic ATO0pFE  +100% —0% - | 42 044604 | Bame plate of adjustment
2] CEARFTHIOAZ Caramic 0OTEF B0 —20% - B42-0447-04 VA namo plate of adjustment
i} Coo-0187.05 Caramic 4700pF  +10D% —0% BA2-0451-04 Fixed channel plate
1 CrAsF1HI037 Ceramic 001uF  +80% —20% Ba2-0452.04 O terminal plate
2 CEDaWT1CATY Electralytic - 470uF 16WY - Eaz0474-14 Switch name plate (U.5.4,, Europs|
3,44 [CKaASFIHI103Z Ceramic 0.MpE  +80% -20% - B42-0287-04 Cattion sticker (HIGH VOLTAGE]
- | Ba3-0200-04 Badge {TS-5201
~ RESISTOR - Bd&-004 7-00 Warranty card [LL.5.A]
PO14BY ZE103 Carban 10k02 % 1/aw - B&0-1101.00 Opsrating manudl (US4
' POOSGFZHIOTK Carbon 10052 0% 1AW - BeO- 110200 Dperating manual [Europal
3, 4 RCOSGFIA100 Carbon 100 o W £ | BEO. 10700 Dperating manuat {England]
) PR14BY2E332] Carbon 33k ThHw 1AW - BSE.O1R1-00 | Transmitter caulion plates
] ACOBGFZHIOTK Carbon 10k 105 112w
' HCOSGFAAI03K Carbon 10k£L 105 1W - 13003204 Sorockst
3 PR14BY2E102d Carbon ksl 5% 1AW 3 M E-0033 04 Chain assy
1 RCOBGFIHBE Carbon 864 5% 1/2W — 02714032405 Band shaft
10,11 | ACOBGFAHATA Carbaon 470x5r 5% 12W - 02 032604 Shafrial  DRIVE
3 PO 4BY2ES332] | Carbon 33k 6% 1/4W 071 032704 Shaty (BF PLATE
14 PD1ARY2E10 Carbion 1004 5% 1/awW B21-032804 Shait () LOAD
15 RCOSGF2HATAL Carbyon AT0kD AEW VAW = D22-0004.04 Shalt coupling
1G5, 17 RO14RY 2104 Carbon A0 £ s 1AW = Oi23.000%04 Shaft counling
11,2 R05:3013-05 Potentiomater - D22.0011-05 Shalt coupling
_ UG, ARG 1K) - D23-0048-04 Bearing (matal]
%3 HUH-EUI:I—]‘:% FDi-EnL?ur‘l'lElE'r (RFE1OR{BH Q23006104 Searing (mold)
-?4 ROT-4014:0% Pu'lEnt_lnrneterﬂE!-IS EOKIEI _ B2a.0115.05 Ball hearing
5 ACE-3012-05 Potentiomatar {AF 10ELA] = DY30116.05 Ball esriria sy
16 am 4071 4-00 Poten t?cmater VO, EIIUKI 1B X DAZ.001E-04 Shaft sianpar
A7 RO1-0040.05 Parentiometer 1A X J0DIBH " R 0051-04 Shatt stopper
Fd RO1T.6009-0% Potenriometer [DELAY ZS0K{EL
EE;D gt}?ig?:-gz Emenr?nmmer (RIT SEABH -~ Eo.0ant 05 LI stk
-2 3 mater 4
0 ot il SR - | Eot.0s03.05 9P, MT socker
- - - — - EQ03.0301-06 3P plug |Europe)
TUBE/SEMICONDUCTOR =3 - EN4-011505 Arcaptacle, tyoe-h
ZEI_ Ciade TMNED EO05-0901-05 OPF MT plug
4.5 Diode VOER EOB-0403-05 14F mike socket
i Zeret diods WZ-067 > EO7-0403-05 VAR mike plug
7.8 Diade 151555 = ECE-0204-05 2P |ack
1,2 Woaeuum-tube S2007 E0B-1202-05 T2F jack
= EO0S- 120725 12P plug
- E08.1208-05 12P ennnectar (Socket)
= E09-0204-05 2P plug
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reult Mo, Parts Mo, Description Circuit Mo, Parts Mo, Description
— E11-0003-15 LIS jaick - J211202-04 Spaaker mounting hardware ass'y
= E110005-05 3P phigna jack - J290045-14 VH mounting remnforcement
- E11.0034-05 LIS jack - JIZ0074-04 Hexagonal boss = 8
E12-0001-05 Phione plug - J32.0087-04 Hexagonal boss x4
= ET13-0101-08 1P gin jack 132012704 Hexagonal baoss
= E14-0101.05 1P pin glug - J32-0182-01 Haxagonal bass = 4
~ E14-0801-0% S plug - 432018304 Heaxagonal boss
E20-0512.05 5 terminal strips - J32-10430-14 Round boas
E20-051 305 57 1arminal strips - JA 1002004 ¥naob bushing
- E20- 100305 TOP terminal steips - J4710024.15 Card bushing
- E22.0206-05 Loy brcard 590007 -05 Grommet
- E22-0207-05 Liary board = 45900205 Plunger
s EZ2:0214.05 Lug hoard - JE1-118-05 Baaded band
E22-0405.04 Lug board — JE1-00149-08 Wire wrapging band
EZ2.0R0304 Leig bozrd - JE1-0036-05 Froc-up bel
E23-0016-04 Lug bigard
EZ3.003704 Shaft grounding hardware — FO1-0048-08 Knob
E30-0181-05 ACcord [LLSAL) - K21.02686-04 Knab
= E30-0214-0% Co-axial cable ass'y ¥21.0267.04 Knol % &
- EQ0-0004-15 Plate cap x 2 k21026804 | Kol «:2
K21-0269-04 Knob = 3
- FO5-2032-05 Fuse (204] - K23-027004 knobox 2
- |FO5-4022.05 Fuse (44) - K23:0271-03 KEnob
FO5-6021-05 Fuse (GA) - K28-D166-04 Knob w2
- FOT-0315-13 Final cover - k29-0167-23 Knob wafer
- Fio-0321-04 Coil pack shieldd plate
| Fi00322-04 Aelay shigld pla1 - LD1-D2t4-05 Power transforimer
- F11-0v86-13 Fimal shicehd cose - L15-0002-15 Choke coil
- F15-0161-04 Shading plate L3 L33-0098-05 Farri-inductor
- F19.0134-04 Sidle cover L4 L33-0701-0% Farri-inductar
L5 L33.0032.05 Chioka coil
- G 1-000E-04 Cuskaan LG L3301 60065 Final chioke
- G11-0044-04 Custoon L7 L31:03%6.05 Final cail (8]
LB 31014205 Final cail (&)
H - 1054-04 Cartan case | Insidel (England] Lo L33-0032-05 Choki coil
= HOT- 104204 Cartan case |nsided (U.5.A. Europsl L1g L33-0101-05 Ferm-inducior
- HO3.0283.04 Carton case [Outside) | LS A, Europe] L1 L3Z01i0-05 | Ferri-inductor
- HOF-0304-04 Carton case [Outside) {England} Li2 L33-0098-05 | Ferri-inductor
‘s HAG-08 004 Hrtainer Psi,3 L33-0010-05 | Parasilic suppressor
H10-0831-02 Palystyrens foamed fixture Ps3, 4 L39-0046-04 Parasitic suppressor
H10-08:32-.02 Folystyrene fourned fisture
- H10-0034-04 Protection board 51 S06-1006-05 Rotary switch (METER)
- | H10.0964-04 Ratainer 52 201401705 Rotary switch (FUNCTION)
H200371.04 Protectinn coves 53 S04-5016-05 Botary switch (MODE)
o4 S 1005 05 Ratary switeh [CH EELECTI
[J02-004914 lag [Big) 35 S101101-05 Rotary switch |FINAL]
J02-0022-05 Lag tzmall) 57 531200705 Slida switch
J13-0004-05% FFuze holder = S40-2023-058 Push santch (RIT, WwWW)
- J13-0037-05 Fuze holder DT cond) S0 S44-20718-05 Paddle switch
- J12-0006-04 Switch stoppear 511.13,14 L 5484.20018-05 Poddle switch
- J1E0360-04 Coupling holder 515 | 544201605 Paddle switch
- J21-0392.04 Lead haldar 518 | 859:2020.05 Sea-apw switch IPOWER)
= J21-09688-06 Angle (tank colll 517 50201765 Sesgaw switch WDLTAGE SEL
421.0834-14 Handie holder, RL1 551401616 Helay
- 121-1142-04 tletar mounting RLZ EGT-A017-15 Relay (FIMALI
- J21-1143-04 WH mounting
= 27114404 Speaker madnting - WO -0005-04 Acjusting ber
F21114504 Lamp stopper
J 114604 Coil pack fixture - XA0-007-m DRIVE coil unit
- JE1-17148-04 WG msunting Tisture - HAN-O0IE-O BAL¥ zail Lt
J21-1149-22 | F baard holding fixtars - XAD-0019-07 O5C coil unit
— 427-1150-04 Indicator mounting Tixiure - AAD-1070-00 WECO unit
- J21-1161-04 Terminal strip relainer - XAZ 09000 Rectitier unit
= 421115504 Fixed-channel mounting fixture - WA 110000 Fized-channul, &% R unit
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cust Mo Parts Mo Cescriploan Circuit Mo, Parts Mo, | Description

HAZ1110-00 H unit L? L33-0025-05 | Choke cail

- XA4-1080-00 AF unit

- A4A-1090-00 AMT coil unit MISCEI__LAN:EOUE

- ¥ AG- 100000 BE-00 convarter anit 531 526-1005-05 | Aotary wafar

= % A5- 106000 IF unit 532 520-1005-05 | Rotary walar

- X AS-D008-01 Ak unit

— *RO.0009.01 Carrier umit 1 L77-0141-05 Crystal ozcillator (12, 3095MHz)

- WEZ.0005401 darkar unit oz L77-0142-05 : Cryseal osclllatar [15,895MHz)
®EZO010.01 Ganerator unit w3 LI7-0143-05 | Crystal oscillator (22 BOSKMHZ)
¥EAO001-00 VI unkt ®d L7 014405 | Crystal pecillatar {20 8058 HE)

= ¥54-1080-10 ME unit X5 L77-0145-05 Crystal pacillatar (36 BOshMHz)

= X54-1100-H Fan unit XB L?7-0146-15 Cryaral oscillator (37, 398MHz}

. J ¥54.1120.00 indicator unit X7 L¥7-01 4705 | Crysial oscillator (37.895MHz]

PARTS LIST OF
(X40-0017-01)

DRIVER COIL PACK

revit No.|  Parts No | Description = PARTS LIST OF MIX COIL UNIT (X40-0018-01
CAPACITOR

T ==y Circult Mo Parts Mo, | Drescripiion
1 CCABCH2ZHTO0) CRramig 10pF 155 FEESSEEN
2 COASCH2HE20) | Ceramic 33pF 50 CAPACITOR
] CRMOIDZHTETIION | Mica 160pF % 1 CoAasCHIHZ20. Caramic 270F #50
4 CCARCH2REE30U Caramic 33pF 5% 2 Co45CHTH330U Ceramic 23k 5o
6 CKASEZHIOIP Ceramic  OfgF  +100% —0% o3 COASCHIHIST) | Coramic 1B0BE 5%

1 =

RESISTOR g; . CCASCH1HI330] Ceramc 33pF %
- = ] 5 CEASETHIOFRP Caramic 0T uF  4700% —0
1.2 FLR148Y2E151) Carbon 15042 R0 1/aw —e x
COIL

COLL
— —— — - 5 ” = L1 L3 -00E6-04 Tuning coil (3.58Hz) (B
1 LaT-0031-04 Tuning coil 13.5 MHz) (4 L2 131005204 Tunirig coil (TMHz)
= it TSI SOl L3 L31.0033.04 Tuning coil (14MHz
4 Lo RA0A Teningeoil 419 Nfiel L4 L31.0034.04 Tuning (21MHz)
A |ar-usa g Tuning coif [21 MHe] L& L31-02009.04 Funing (28MHz)
= | L31-0200-04 Tiining eoil Lé L33-0095-05 Farriinductor
B iLl.ilJ-U:J’_U-U’J Ferri-anductar - 3

MISCELLAMNEOUS
MISCELLANEQUS
o — S2-9,2:2  |529.10582-05 HAaotary waier

1-1.1-2° 1520.1052-05 | Rotary water

PARTS LIST OF OSC COIL UNIT {X40-0019-00)

Uit Mo Parts Mo | [aseription
CAPACITOR ® PARTS LIST OF VFO UNIT (X40-1070-00)
-1 CCASCHTHTZS Cesamic 1200F X% — T =
) CCASTHHEaN Ceramic GapF 50 Gircuit No. | Parts Mg, | Disaription
=3 CCABCHIHAGS Caramic hEpF 50 CAPACITOR
i} COARCHTHTO0) Ceramic 10pF b L . [ CCABPGIHATO) | Coramic 4700F 6%
SB~7 | CROAYGIEADAZ | Ceramic  004uF +80% —J0%| | o5 CCABLGIHIE0S | Coramic 150F  36%
RESISTOR C3 | CCABCGIH180S Coramic 19pF  35% Adjustment
A " 3 CCAEPGIH 150U Caramic 15pF  35% Adjustmeant
1 POTABY2E arbio % 1
b | PESeRite | SShon Tei2 Bl c4 CCA5SG1HOT0L Caramic 7pF 5%
colL Ch COARLGTHATO) Caramic ATpF 5%
1.2 L3T-00a2-04 Oiseillator coil (3.5, ThMHz) Ch FEdELG IO Cu.ralmr_' 22pF 5%
o LAT.003304 Oseillater eoil (14MHz) ET.S CWIAFZAT5T1J108| Mica 1 EDFF L":‘}-’.
2 L 97.0011.0 s . o CCASCHIHO30D | Ceramic 3pF  H0&pF
1 2 seillator coil (21MHz] . . |
5ab L32.0138-16 Dseillatar coil (2BMHzIA)) c10 CKASFIHZ03Z | Geramic 0.02xF +80% —2(%%
& | LAZ0012.04 Cscillatar coil (2BMHz (B c11.12 CHASF1E403Z Cerarmic 0.04uF +B0% —20%
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cuit Mo, Parts Mo, Description Circuir Ma Paris Mo, LHJsr_'rile..}rl
k| CRASFIH2037 Ceramic 00FLF +80% —20% c2 CrR4aaF1E403S Caram: 0.0duF +80% —20
4 CCA55L1HIT0 Cermmic 33pF  25% €3 CCASCHTHB20J  (Ceramic H2pF IS
5 CCARS | THOS0! Cerme SpF 40 BpF €4 CCASCHTH0M Ceramie 10pF 5%
& CCassLIH000 Ceramic 10pF 20 5pF €5 CCASCHIHI3M Caoramic 3PpFE S
i CCABSLTHOBO Carumic BEF 0 8pF 6 CKABFTH1032 Caramr O0IuF  =B0% 20
f CKABF1H1037 Ceramic 00 pF =B —20% Cf CRABFIEA03E Caramic 0.0duF  +80% —20
g CKABE 1 E4N3zZ Ceramic D.04uF +80% —20% ca CEOAWICIDNIALY |Electraiytic  10uF TEWY
0 CEARCE TH 1000 Ceramic 1GoF 0 5pE (2] CE0AWICATRIRL) |Electralytic. 47uF 16WY
L COT-O00T-25 Warioble canacitor 10 CEOMWIHRATIAL) [Electralytic  047eF  S0WY
=] CO3.0007 05 arAble capacitor N CEBAWICIORLY [Elpctrolyiic  100upF 180N
iE CO5001315 Caramic trirmmer cr2 CRASFIH103Z Caramic 0.01uF  +80% 20
RESISTOR RESISTOR
] PO1ABY 2E2744 Carbion 0k d5%  1/4W Fi1 PLACY ZERIA Carban T2k =% 1)
POTABY ZE 101 Carbor 10050 5% 14w R2 PLACY2E47E Carbon ATkiL 1B 1
3,4 POABYZE 1084 Cartion 1 M dond 1 fdn R3 POACY2E10E] Carban 1311 =% 1
. POABYZEATTS Carbon 3300 LT A PRIEY R4 PD14CY 2EI33) Carban e BHBEN 1
;! PO1ARY 2E3SH) Carbon IIk0 | 1AW 3t POACY 2EAT IS Carbon Ak H% 1
7 PD14BY 2EA4TE) Carbon ATk Hw, 1AW AG PO4CY2EINZ {larban Tkil % 1
: POYABY ZE102) Carbon 1k 465 114w A7 FOTACYZETON) | Carbon oo 5% 1
) POTARY2E 101 Carbon 0o 35%  1/aw R4 PD1ACY2E103) [ Corbon 10k =R 1
R& PRI4ACY2EGRZRI Carbon Gk % 1
SEMICONDUCTOR Rl POAACY2E331) | Carbon 330 %1
i FET 35x22(Y) F11 FO14ACY 2EAT Carbon a7on 5% 1
! FET 25k 18(¥] R12 PO1ACYZEE21Y Carban 82051 % |
3,4 Transistor 250460 1B R13 PO14ACY2E222) Carln 22D 3 1
ERES POI4CY2E27L! Carbon 27k % i
1 Ciode 50111 R14 PO14CY2E222J Carban 22k 5% 1
1,2 Dinde 1MBED [ER1] POT4CY2EST1 Carbon A708 5% 1
o MISCELLANEOUS — 1 |A? POT4CYZETOZ] Carbion Tk i_'-n'a 1
— —1- R18 FPO14CY2EZBZ] Carbon 300 5% 1
A -01E313 W case Fiis FOMACY2EATZ Carbon Adkn  3H% 1
RZ0 POHACYZET1DZE] Carbon 10k 52 H% 1
- EAZ-0010-04 Marrg plato RZ1 POIACYZEATL Carbion A70n /W
A2 PO IACY2E1S1] Cartson 1500 5%, |
- 22001105 Shaft coupling
- CrAG-IN05. 25 Gear mechanism SEMICONDUCTOR
Q=3 Transistor 25CA60 (8]
- E13-0001-05 1P min jack 4 ranzistor 254606 (L)
- EOR-0204-05 2P recdptacle O5~7 Trasnsistor 25C372
EZ2.0207-08 Lug board o3 Tronsistor 25C735 (Y)
E23.0027:04 Terminal
01,2 Dinde 1MNED
- FOd0z3104 WO caver 03 Zanar diods WZ-061
F10-0248 04 WO ghiald plata I Diada 1515865
- Fii-00to0g WVFD bos 0B Zener dicda WZ2-061
J21-1157-03 WEO variable capacitor mounimg MISGELLANEGUS
hardwilre - E18-0401-05 Crystal sackat
- 121089503 VRO mounting hardware - EZ3-0047-04 Terminal
1 LA2-D0494-05 Osollatimg ool L1 L33.0089.05 Ferri+nductar
i | L33-0i0d.05 Férri-inductor LE ~ L3230 04a-058 Farridndictor
% L33-0091.05 Farr-induéion T L12-001 305 Ciscillating tranaformearn
G, 7 L3ZE0104.05 Farei-inducton
' WHT R12-0042-0% Trimmer poiantiometer
VR2 A12-3056.05 Trimmar potantiomeaiar
VR3 R12-4020-.05 Trirmmear potentiometar
PARTS LIST OF FIXED-CHANNEL AVR UNIT Tol ~4 | CO5.003015 Baramic trimmer 20pF
{X43-1100-00) TCH COS-001515 Coramic trimmer 40pF
FEL L Nu.l Parts Mo | Descriplian
CAPACITOR
1 lCEdESLH-HE.H | Caramic 150pF 5%
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PARTS LIST OF RECTIFIER UNIT (X43-1090-00)

T L N0.| ParwsMo. ] Description Circuit Mo, Parts Mo Description
CAPACITOR caz CEABEZH103F Ceramic 02 1pF  +100% —C
ot |C502w21:33c- | Electralytic ubler 33uF 160WY Cas Co0-0156-05 Masalized nﬂlvsf-tt"-:1rft Pn S
H_ESISTDFI (e CEAREZHI03P Caramic O pF  A100% —
1 ~B Diiade [VORL) can CCASSLIH330 | Ceramic RITTE
7 Oicde (VOSE) C47 CEASFTHI1D3Z Caramic O0TuF  +80% —2C
g Dinde (V&) caz CCASCHI HD20D Caramic ZpF HbpF
c43 CXASF1H103Z Caramic O01uF  <B0% —2C
14 |RCOSGFIH4TAS Carbaon 470kn EB% 102w Cad -4 | CKASF1F4DIZ Ceramic 0.040F +BO% 20
50 FR1TAABIDAT1d Metal filin 47082 o 2 Cae CEO-01 54-05 Mtaliod polyestar film .
7 RCOSFG2ZHI02) | Carban 1k 5% 1/2W _ 022uF  Z50WY
g ACOSFCIH104 Casbon 100kfL IR 112w fo i CEARDIH1028 Coramic O.0MpF £20%
' ChRO COOZMTHAT IR Electrolytic mylar 0.047uF 109
CEi CCABCHIHTO1 Caramic | 00k a7
c52 CKASE2H103P Crramic 0.0 pF  +100% —C
cE3 CRABFIH103Z Caramic O eF  +80% —2(
PARTS LIST OF HV UMNIT (X43-1110-00) C54 CCASCHIH101 Cerarmic 100pF  35%
C55 CCASCH 1 HOSOR Ceramic apk H0.5pF
rcuit No | LRl ] Aesription WOl ~3 | COL0I27-05 Varishle capacitor
CAPACITOR e, i
' I|c G SR J_EE:“"""-E LT "1 PD1ACY 2E274] | Carbon 270K HE 1)
RESISTOR Az PO1ACYZE104] Carbian ok 5% 1
! RCOSGF2HINAl | Carbon tooker % 1w | |B8 RECRGFZaen,  [Cackion I 5% 18
2 PO14BYZHEB4] | Carbon saoknr 4% yaw | | B4 PCI dc:f—'E“S‘J' E”h”" 33;’; “f?:: ; j .
2 z 2 ey Ah POIACY ZEATI arbiar 470 154 ‘
8.8 REhatFenth iy ot A b A6 POIACY2E3IZ)  |Carbon Iz AL
A7 PO1ACY ZEATZI Carban 47kn  tE% .
HE. PO14CY ZET1024 Carbaon Tk2 m 1/
Ao PD1ACYZEIDIS | Carban o B/ 1.
PARTS LIST OF BF UNIT (X44-1080-00) R0 POT4CYZEIOA)  [Carban 100ksE  2m% 10
Ail POIACY ZE4T4) Carban AT0kse  ImEp o
Irr.'Ji'. an Parts Mo | Diescriptian R12 FO14CY 281244 Carban 12061 1
Ala PRTACY ZE274. Carban 270k iRm0 1)
CAPACITOR A1 POIACYSEION] | Carban 100k 5% 1
CEDAWTHOIOIRL] | Elscrralyvtic  TuF RO M5 16 | PD14CYZESED Carban 5651 T
CEOAWIHBATIBL] | Electralyte  047uF  ROWWY R1? PO IACYZE1B1) Carbon 13052 =L T P
CoARCHIHI01 Caoramic to0pF 5% A1, 19 | PDI14CYZEBRZ Carbon gakn  dmw g
CCAsSLTHI0N Cerpmi 100pF 5% R20 PC14CYZETOTd Carbon 1000 me 1/
CHAEF1H10AZ Caramic OO0lEE  +80% —20% R71 PDACYZEZT1 Carbon Z7on 1Bw 1)
CCARCH T HO3OD Ceramic 3pF H}SpF R3Z PE1ACY2E184d Carbon 180k I|H 1/
CoARS] I HEAM Ceramic 3I3pF 455, R23 PD1ACY ZE1D4 Carbon ook iB% 1k
CEARDIHI02M Ceramic O00IuF  F20% R24,25 | PDIACY2EREN Carban 5651 the. 1t
CEARF1EADIE Cuararc 03l FHUIY —',J_-;_,I'fi- Hik POIACY 2ETOTY Larbon 100 —Iﬁ'.% T
CMEID2ZHAG T Mica SE0pF A5 RI7,28 | POTACYZEIO4) | Carban ook im0 1
CCA5CH THOS0D Ceramic 5pF o BpF R24 PD1ACY 2EBE1) Carbon BEO =E A
CKASF1E403Z Ceramin O04pF  +B0% —20% R0 PO14CY 2E187) Carkan 18k =R 1k
15 CASCHTHIS0D Ceramic EpF 1 5pF A PO14CY 2E580.) Carbon BRI 5% 1/
16 CoARCHIHION Cersmic 100pF i R32 PDVACY ZEN0R) Zarbon 1 B T
17,18  [CEKABFTHIG3Z Caramic 00uF  +B0%—20% R33 RCOSGFZHA204 Carbon BEN: % 1/
14 COARSLTH2Z0E Caramic 2onF b A34, 35 | RCOSGFE2HM330J | Carbon 43an e S
20 CKASFIHID3Z Ceramic O016F  +BO% —20% AAS RCOBGEIHI30) Carbon iy i AR
g4 COARSLEHIEL Ceramic 150pF o, RA36 PDT4CY2EATA) Carbon 470k B 1)k
22 CODEM THATAK M lor O047uE Z10% A37, 28 PDIACY2E102) Carban 15T Ry 11
a3 98 |ekr4E01HI0ZM Ceramic DO0TWE  220% R3S, A0 | FO1ACYZE1D5] Carban ok =% 1)k
a5 CEARF1EADRZE Carsmic n04uF +BE —20% A41 PODI4ACY2EA72J Carbon 470 5% 10
20 CoARCHIHTIODO Caramic 10pF i0.5pF A42, 43 PDIAcY2E322) Carban Jakn iR T
37 CHAGF 1EADST Caramie 0.04pF  +80% —20% R4 PDI4CY2ETINZ Carbon ke Emm .
28 CCassLIHI01d Caramic 100pF =0 R4S FO14ACYZEIIZY Carban 38kn e R
20 ~ 31 |CkaBE2H 03P Coramic 00pF  +100% —0% R4G PO1ACYZE4TZ Carban ATRG =% 1
32,33 |CMEED2HGEE1) Mica EGOpF =% RAT FOACYZEZ22 Carbon Jka w1
24 CHAGBIHI02K Cararms 0001es  H0% BaB POACY2EGBZ) Carbon %=1 04 =/HoO1
e CKASF1E4ADIZ Ceramic N04pF  +80% —30% R4 PO14CY2EBE3) Carbon Bk 8% 1)
36 CHA5F1HI03Z Ceramin DOuF  +80% —20% R&0 FD14ACYZE 104 Carbon 100k IBR 1/
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B PARTS LIST OF ANT COIL UNIT (X44-1090-0

it Mo Paris No Description Circuit No Parts Mo, Dazcription
1 PD14CY 2E163 Carbian 15852 55, 14w V1 Wazuum-tube 128Y 7T A
2 PD14CYZERDE Carban [51-{ 39 ach 1/4W
g P1ACYZE123 Carban 12%02 =% T4 CAPACITOR
P POT4CY2EATZ Carbian 475 2% 14w Ci COABCHTHZ270d Caramic 27aF ety
= PLYacY2e4T2l Corbon. A7k 2% AW lpo CCASCHTHIEY | Ceramic 150pF 5%
H POIACYZEZTI] Carbon 27k iH% 14w ek COABC T HAR Caramic A30F ag
¥ PD‘. ‘1CY2E32 EJ Cﬂlt\:}rl szﬂ ﬁ*’-};, 1 faw Cﬂ CC45EH 1 H-E 2|:|J CE.‘I’&I‘HIE 22'35_- tﬁ".!i'.-
3 |POTACY2E333) Carbon 33kn 53, 1/4W
W éFD1ﬂI':Y.7!E1I',I'-'-J Carbon 100k 5% 178w coiL
3 PO ACY 2E 1021 Carbon Tkt T 1AW L1 L3T-0031-04 Tumingcoil 3.5 MHz
3 POIACYIE4ATIY Carbon 47051 5% 1/4\W Lz L31-0032-04 Tuningcoil 7 MHz
¥ I PRTACY 2E 1000 Carban 100k +H% 14w L3 L31-0033-04 Turing cail 14 MHz
il FOIACY ZESI2 Carbion 3.3k0 o 1148w L4 L31-0034-04 Tuning ol 21 MHz
5 ~67 [PD14ACYZE1014 Carbon {4,41y] 5 1/4aW LE L31-0208.04 luning el 28 MHz
1v} PO14ACY 2E103E Carbion 1ok 5% T14W =
g BO14CY2E331) | Carbon 3300 #8%  1/4W MISERELANEOLS
i) RCOBGFZHEZSE] Carbon 82kLy H% 12w = E23-0015-04 Grounding lug
"1 REORGF2H3T2) Carbion J0k 55 THW
2 PDIABY 2BEG3] {arbon hiEk 5% 1/BW - JATA0E04 C_-:IIar A
- JAT-D103-04 Collar B
— SEMICONULIGTCHT : J31-0105-04 Collar [
FET ZERADIGAL - J32:0184.04 Serew rod
. Trangistor  25C260(8)
‘ FET 3SEAT(L - 529.1052.05 Aatary wafer
FET 35K3SIGR)
: FET J5K351Y)
i Transistor 25C7331Y)
i Transistar  2SCH3GIA]
= FET 3SK22(GA) = PARTS LIST OF DC-DC CONVERTER UNIT
] FET 25EA9GH) {x46‘1uuﬂ_un]
4] Transistor 250856
1 FET 35K35(GR) Circiin Mo | Parts-Mo | [ascription
Forer diode W00 CAPACITOR
] Lriade 15734 C1 |CF4‘|1'-‘W1 £22] | Electralytic 220uF  25WY
3,6 Chode WVOGE -
-] Lanar dinde WZ 030 SEMICONDUCTOR
] | Diade 151565 m,2 Transistor 2MA048
MISEELUANLOL> 1 92012108 Conent 2400 W
DN3-00a303 Sprockel 3 A7 RO2.01 2008 | Cerment 2200 2W
- 015003301 Chain ass™y &2 MISCEL LANECUS
£O6E-0406-05 FET socwet = 4 = E20051005 5P tareminal sirips
Fin.aan2.05 Wacuurmitupe socket
- £23-00465.04 Tarminal FOT1-0170-04 Heaat sink (4]
— E23-0047-04 Tarmina FO1-0171-04 Haat sink LB
F11.0195.04 Haat sink cover
F11-D0E0-05 Shueld case
2 L3O-D008-05 B.P.F, enil
] LAZ-D1E5-05 GEC coil
+B L31.0377-05 Turiing coil m PARTS LIST OF IF UNIT (X48-1060-00)
LA30104-05 Ferri-inducto Cireuit Mo, Parts Mo | Dascription
: L31-001 2-05 Trap cod 112,395 MH2) o
F L320104-05 Farri-induct o CAPACITOR
LA3.00948-05 Farri-inductor 1 COARSLTHIA0] Ceramic JipF Iy,
] L31-0010:05 Trap coil [B.G MHz) B2 CODEMIHA T IR Bl ar 304TuF TI0%
: 33009805 Farr-inductor c3 CEa4bFTHT032 Ceramic LO1gF  +B80% —20
' 133007405 Heater choke [t CO22MI1H473K Wy lar 0.047uF ZI0%
] L33.0104.05 Ferri-inductor cs CHAGFIH103Z Caramic OOIuF  +B0% —20
0 L3Z0131.05 Farri-inductar Ce COaMIHATIE Wylar 0.047uF X10%
! L3100 05 Trap coil |8.6 MHz) C7. B CRABFTHIOEE Caramic 0.01F  +80% —20
29 CO22MITHATIE Mylar 0.0487aF X10%
L77:0013-35 Crystal oseillator ci0 CRASF1HT03E Caramic G.01pF  +80% <20
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Figure 21,  AF Board (X49-0008-01) Diagram
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Figure 25, FIXED CHAMNNEL-AVR Board {X43-1100-00} Diagram
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VFO-520

B EXTERNAL VIEW ® SPECIFICATION
FREQUENCY RANGE:
KMOBE WAFER i 4.0 MHz.
PAMEL (K79.0167-13) B0 meter band 3.5t z
(A20-0701-13) i i 40 meter band 7.0 w0 7.5 MHz,
England DIAL SCAL
EAZ%-EIU“?;E-GEF |E20-0787-04) [K21-0166-04) 20 meter band 14.0 10 14.5 MHz.
[U.5.A,, Eurcpa) 15 meter band 21.0to 21.5 MHz.

10 meter band A 28.01t0 285 MHz.
B 28510291 MHz
C  29.1 to 29.7 MHz.

OSCILLATION FREQUENCY:
4.9 to 5.5 MHz.

OSCILLATION CIRCUIT:
VEO: Clapp Cscillator,

OUTPUT VOLTAGE:
1 volt 3 db (across a 470 ohm |oad).

FREQUENCY STABILITY:
Within 2100 Hz per 30 minutes after 3 minutes o

@rerwooo nelorr veo 4 warm-up

SOLID STATE COMPLEMENT:
2 transistors.

KMOE ;
rzhl‘l?}gﬁ'.f-ﬁq.,‘- KNORB [¥21-0267-04) 2 FET 5
(K23-0271-03) e 6 diodes.

(J02-0048-14) POWER REQUIREMENTS:

The VFO-520 receives power from the TS5-520.
12.6 VAC, BD ma. 12.6 VDC, 40 ma. 9.0VDC, 25 ma.

DIMENSIONS:
= TOP VIEW PARTS 6.5 wide x 5.9" high x 7.5" (excluding feet).
WEIGHT:
52 .
st ; 6.6 Ibs. (shipping weight 8,36 Ibs.|
HLL IR12-3036.05) (o70:0803.05)

(551-4015-15]

SPMT SOCKET WED CASE
|ED1-0903-05] 1A01-0169-13]

—a5—
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= EXTERNAL VIEW

LEG

(020045144

SP-520

PANEL
148200721041}

BADGE
(B43-0198-04] (ENGLANDI

(B43-0201-041 |U.5.A, Europe]

= PARTS LISTS OF SP-520 (Y59-1000-00)

Circuit Mo | Parts MNa. [ Dascripti)
MISCELLANEDUS
AD1-0221-12 Cose
AZD-0721-04 Pangl
A22-0142413 Sub panel
ALT-D007 04 Raar plate
— {807 007824 Ezcutcheon

B05-0205.04
|B43-0198.04
|B43.0207.04
|BA-0009.04
BEO-1111-00
BS0-1120-00

ET2:0001.05
E20-0208.04
EZ-0005-04

HO1 105214
HOT-1068-04
HOZ-0301.04
| HO3-0302:04
H10-0933-03
H10-0935-04
H10-(KB658-03
HI0.037 204
H25-0016-00

| 07000504
JOZ-00458-14
J32-1030-14

TOG-0011-06

Speaker nat

Badge (Engtand)

Badags (L1.5.4., Eurapsl

Passed sticker

Ciperating manusl (LS4, Europs]
Oparating manaal ([England)

Phona plug
Termmal strips
¥olug = 2

Cartan cass {Insidab (England}
Cartan case {Insidel (U 5. A, Europel
Carton case (Outsige) (England}
Carton case (OutsidalL-S A Europal
Palystyrane foamed fixtura
Proection board

Polystyrans foamed fixturs
Protection cover

Accessory bag

Sub feg
Legx 2
Round boss = 2

Speakar

® SPECIFICATION

Speaker size

Maximum input

Impedance

Frequency response

Dimensions

Weight

T

475"

2 watts

& ohms

100 Hz to 5 kHz

65" wide x 6.0 high x 7.5" deep
{excluding feet]

3.0 Ibs,

5.28 lbs,

{shipping weight}
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