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. Newly developed analogue

FEATURES

HF all-band SSB/CW/RTTY transceivi
PLL system

This squipment is @ SS8/CW/RTTY ansceiver cavering
1.8 10 29.7 MHz frequency bands (WWV: 15 MHz) in
which an ideat circurt configuration has tesn achieved
by employing a newly developed PLL technique.

amploying

. Excellent spurious radiation characteristic and

receiving two-signal characteristic
Thanks to employment of a FET balanced type mixer in
each of the transmiting and receiving circuits and com-
bination of MOS FET and a singie conversion system,
excellent performance is obtained in both the spurious
radiation characteristic and raceiving two-signal
characteristc.

Built-in IF shift cirouit
The IF shift circut used. also called a pass-band wning
circuit, shifts the pass-band of intermediate frequency
withous changing the received frequency. Where there
s radic interference. the pass-band can be shifted or the
receiving frequency respanse can be set to a desired
band only by manipulating one contral knob.

Built-in RF processor
This wanscewer is provided with a unique speech
arocessor developed by KENWOOD. This circuit servas
for compression with small time constant at 455 kiz
Due to processing at high frequency. the resulting distor
tion is minimized and detericration of the tone quality is
srevented unliks clippers.

Employment of RF negative feedback
RF negative feedback s applied bewveen the final
transmitting stage and the driver S1AGe 10 Suppress Cross.
modulation distortian. The good-reputation high-quality,
transmission radi waves are improved further by com-
binauen use af the amplifier type ALC and RF negatve
feedtack

al
Due to combinaton use of the newly developed
monascale dial and subdial, 1t is very easy to read fre-
quencies. Sirce such a circuit that a carriar frequency is
kept unchanged ragardiass of charge-aver of aperation
mode 15 smployed, each frequency is accurately in
dicated only by one dial index,

Rigid construction and excellent oporability
Since die cast is employed for the front panel 2nd the
chassis is constructed in the sufficient consideration of
srength, the transceiver mainiains high mechanical
stability even when installod o1 3 vehicle. The reduction
gears of tze PLATE and LOAD knabs, the shape and
arrangement of knobs designad on the base of human
angireering permit superb operabiliy together with the
il construction easy 1o read

8.

B

B

H

&

. Buil

Built-in monitoring circuit
Uniiks conventional transceivers, TS-820 incarporates a
monitoring Circult that permits the operatar's speech 1o
be manitored by himsed duning transmission. This cir
Guit can be used 1 check the modulated conditions or
adust the RF processor

Audio frequency response change-over sircut to be
used during SS8 or CW receiving.

During CW receiving. audio frequency band is
automatcally narrowed to obtain tane quality easy 1o
receive

fixed channel circui

with RIT (crystal; op-
tion)

This transceiver is provided with a fixed channel circuit
having RIT, Since crass aperation is possible berwsan
this circuit and builtin VFO. high technical operation is
enjoyable.

. Transverter connection terminal providad

This wransceiver permits combination use with
transverter TV-502 (for 2m) only by connecor
connectan.  Automatic change-over can also be
effected beween HF and VHF by using the power switch
provided o the wansverter.

Built-in AC power supply and attachable DC-DC
convarter

Mabile aperation of the transceiver can be parformed by
equipping 3 DC-DC converter unit (DS-1] avai'able at
option

Wida varisty of auxiliary circuits and divice
This uanscewer is provded with wide variety builtin
accessory circuits such as a noise blanier, VOX circuit,
side tone circuit, maker circuit. builtn speaker, AGC 3
position change-over switch, heater switch, IF OUT ter-
minal and connection terminals for a linear amplifier

. Systematized optianal equipment

Optional equipments are fully provided such as remote
VFO VFO-820. external speaker SP-620. CW filter YG
88C, dignal display DG-1. transverter TV-502
microphone MC-80 and low-pass fiier LF-30A

. Use of digital display dial DG-1 {option)

1t Cigital display dal
Tro digital dial of TS.820 indicatos transm:t and
receive frequencies using carrier, VFO and local
osallator signals instead of converting VFO
frequencies. Thus,
read 21 all times at any band ang any cperating
mode
Since the avcuracy of requencies is set up only by
the 1 MHz standard oscillator, frequencies can be
“ead accurately ub to 100 Hz order by calibrating
the oscillator with WV
The green indication o the diai assures many hours
of fatigueless gperation

21 DH idisplay noid) swisch
By pressing tha D.H. switch. the frequency raad on
the digital remans on, thus servng as a memory
system, s

aceurae frequencies can be




OUTLINE / CIRCUIT DESCRIPTION

OUTLINE

The block diagram of TS-820 is shown on page 4
The receiver part employs a single superhetarodyne sysiem.
while “the transmitier part_employs 8 sngle convarsion
Systen having 2 fier type SSB generator. The intermediate
frequency used s B830 krz

The local oseilator employs a phase iockad loop (PLL) sircuit
controlled by VFO and the mixer crcuit is of a balanced mixer
type using dual-gate MOS FET in each of transmission end
reception. Thus. spurious radiation 1s minimized during
yransmissian. and the desiced signal can be received without
being interlerred by large signals of adjacent channel of
spurious radiation. thus obiaining superb ransmittng and
recaiving parformances.

The IF shift function lslectronic pass-band twning) is also
realized by making the most of PLL characgeristic and use af
one SSB filter perrits the same effect as in use of exclusive
filters for USB and LSB.

In addition 1o the conventional accessory funcrions, the
varlous circuits newy developad such as AF speech
processor and transmission monitor are provided.

CIRCUIT DESCRIPTION

TRANSMITTER SECTION

A voice signal applied to the microphone s fed 1o IF unit and
amplified by microphone arpliiers Q18 ~ 021, which per-
forms faithfut amplfication using low-noise type transisiors.
The audio freqency signal. after ampliied, is applied 10
ting modulator consisting of four diodes D26 ~ D29. The
DSB outpat of the ring madulator is passed through bufter
amolifier 018 and 2 crystal fiker. Then ater converted into
558 signal, the output is further IF amplifisd by Q1 10 be
appliad to the transmitter mixer in AF unit.

The wansmitier mixer 15 of 3 double balanced mixer con-
figuration using wo MOS FETS Q1 and 0@ {35K41). Inwm
the output of VCO fuoliage conurlled ossilator) controlled
PLL is used for the locel oscilation, thereby minimizing
spurious radiation, The SSB signal. the Wansmission signal
converted ino the desired frequency. is amplfied by
wransmtier driver tue 12BY7A and then is applied to the
fina! stage powcr ampliier.

The final stage wbes are operated in ABY ciass to amplify
$58 signal with low distortion and the output thus obtained
15 fed 10 the amenra through a 7 marching circuit

RF negative feodback is applied between the final stage and
the drver stage to suppress the cross moduistion distortion
further.

RECEIVER SECTION

The incoming signal is passed thiough RE ATT switch and
after atenuated by approx. 20 3, if nacessary. is spplied o
RE unit, and then AF amplified by Q2. The amplified signal is
passed theough buffer amliier 03 and is mixed with the
VGO output by balanced mixer consisting of two dusl-gate
MOS FETs Q8 and Q7. thereby bemg converted in IF signal
of 8830 kHz

This signal is fed to IF unit and. after passing through the
noise bianker Circutt and crystal fiter, 1s amplfied by three
stages ampldiers Q1. Q2 and Q3 (3SK35) and ther. con
verted into AF signal by a ring detector consistirg of four
dicdes D9 through 012

The AF signal thus obtained is appl-ed 1o AF AVR unit and
amolified by 3. Q2 and Q3 10 5 sufficient level enough 1o
drwe the speaker. The frequency resporse of the AR
ampiiier is charged over 1o that for CW or $S8 in interlock-
ing with MODE swich

UNIT

IF UNIT (X48-1150-00)

The IF unit is 3 very principal unit provided with many func-
tions in both transmission and recepiion. It consists of 8
microphone amplifier, fing modulator, crystal filter.
wransmiter/receiver IF amplifier and ring detestor as wall a5
a noise blanker. AGC amplfier, S meter ampiifier, speech
processor and monioring circuit

Crystal fiters are equipped only for SSB, but CCW filters
avalable at opran can be attached easily,

RF UNIT (X44-1150-00)

This unit includes tne ALC amslifier and the block bias Gi-
cun, centering around the trensmitier ard receiver RF
ampliier stage and mixer circuit. They are arranged togethar
with the cail pack urit of cenvalized tuning circuis.

COIL PACK UNIT (X44-1140-00}

Individual interstage corls of each band, band charge-over
fotary switch and variable capacitoss are arranged neally i
this unit. whie operating in combinauon wh the RF unit

PLL ASSEMBLY UNIT (X60-1010-00)

Ts consists of PD unit 1X50-1340-00) and VO unit (X50-
1330 00) (0 compose transmitter and receiver local os-
cillators. Oscillation output having the same sability s i
e builtin VFO s obtained for each frequency band

The PD unit consisting of crystal oscillators for respective
frequency bends, two mixers, a wave shaper and a phase
comparator generates  control voliage for VCO Ivaltage con-
wolled oscilfatar) 2s @ reference oscillator, and alsa con-
figurates an electronic IF shift logp arangement using the
carrier signal supplied from outside.

The VCO unit consists of oseHlator for respective frequency
bands using FET {VCOI. buffer amplifer and the oscillation
outut stopping circuit, which sio9s the pscillation output
when PLL fails, and its output frequency s controlied by the
control signal fed from the PO unit

Both units use diode switches for band change-over.

COUNTER ASSEMBLY UNIT (X60-1020-00)

(DG-1: Option)

This unit consiss of a countermixer unit (x64-1180-00) and
2 counter unit (X54-1160-00): the former mixes YCO output
{ine local oscillation signal of mixer) with @ carrier signal into
actual operating frequency and the latier counts the digital
value of that frequency.
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CIRCUIT DISCRIPTION / FUNCTIONAL DISCRIPTION

These circuits are strictly housed n a shield case. Since all
local ascillator signals are read after combined with carrier
signals. actual operating frequency can be always counted.
The output of the counter is picked out as a signal for driving
the display tube and supplied to the display unit.

DISPLAY UNIT {X54-1170-00) (DG-1: Option)

The operating frequency counted by the counter unit is in-
dicated by a 6-digit fluorescent display tube Use of blue dis-
play color won't weary the operator’s eye.

SV AVR UNIT {X43-1220-00) (DG-1: Option)

This unit is a 5-volt stabilized power supply for the counter
unit. Due to use of ICs. the specified voltages are cotained
without making any adjustment.

CARRIER ASSEMBLY UNIT {X60-1000-00)

This unit consists of a CAR-1 unit X50-1310-00 and CAR-2
unit X60-1320-00. CAR-1 unit includes oscillator circuits for
LS8 and USB transmission and reception and for CW and
FSK reception, while CAR-2 unit includes oscillauon circuits
for CW and FSK transmission.

These oscillators are crystal oscillators that serve as carrier
generator during transmission and as BFO for the ring detec-
tien during reception. Part of the output is applied 10 the PLL
unit and counter unit.

AF-AVR UNIT (X49-1080-00) 7

This unit includes AF amgplifier in the final stage of the
receiver section and the 9-volt stabilized power supply. The
frequency response of the AF amplifier can be automatically
changed over to that for CW or CCW with tone switching
diedes D1 and D2 by changing over the band switch.

FIX-VOX UNIT {X50-1350-00)

This unit includes a fixed-channel oscillator circuit, VOX cir-
cuit for performing stand-by aperation by means of voice and
—B8-velt generator circuit for block bias.

VFO UNIT (X40-1110-00)

Since the PLL circuit is controlled by VFO signal, the frequen-
cy stabilty of TS-820 (s essentially determined by that of
VFO. The circuit consists of 2 FETs, 2 tvansistars and 3
diodes. and the oscillation frequency is 50 to 5.5 MHz.

MARKER UNIT {X52-0005-01)

A signal of 100 kHz is generated by driving a crystal quartz by
Q1  This oscillaton frequency can be fine adjusted by
teramic tnmmer TC1 inserted into the coliector circuit. The
output of Q1 is wave-shaped by diode D1 and thereby the
free-running multivibrator Q2, Q3 is nggered.  Although the
free-running oseillation frequency exists around 25 kHz, it is
accurately synchranized with 25 kHz by the synchronizing
signal of the output of the crystal oscillator. This oscillation
frequency is phase inverted by Q4 and then taken out as the
output,

FINAL UNIT (X56-1200-00)

This unit includes the final stage power amplifier compart-
ment except for the output-side = matching circuit,

RELAY UNIT {X43-1190-00}

This unit consists of a stand-by relay and smoothing
capacitors for DC low-voltage oower supply and a 5-volt
stabilized power supply for the PLL circuit, The relay in this
unit is mainly used to change over DC signal such as block
bias or “cross” operation control.

HV UNIT {X43-1110-00)

This unitincludes voltage-dividing resistors for measuring the
plate voltage of S2001A and vohage dropping resistors for
reducing the screen voltage of $2001A with the MODE
switch set to TUNE position.

RECTIFIER UNIT (X43-1090-02)

This unit contains all the rectifier circuits of TS-820. The
high-voltage line of 8BOO-voit uses valtage doubler rectifier,
the 300-volt/210-valt/C line uses a half-wave rectifier and
the 14-volt line uses a bridge receitifer.

INDICATOR UNIT (X54-1180-00)

T5-820 permits 16 kinds of the so-called “cross’ operations
using internal VFQ, remote VFC and internal fixed channels
to be optionally selected by the operation of the function
switch. To perfarm this operation smocthly it should be able
to be checked instantlh which is in operation among two
VFGs and internal fixed channels. Thus, this unit indicates
the individual operations of "VFQ", "ATT", “FIX" and "RIT"
using GaP light-emitting diodes.

VOX-VR UNIT (X54-1190-00)
Three variable resistors VOX GAIN, ANTI VOX and DELAY
are directly mounted onto a printed circuit boardr

FUNCTIONALV DESCRIPTION

SINGLE CONVERSION SYSTEM

Almost all conventional transcaivers for amateur use employ
the dauble conversion system as shown in Fig. 1, partcularly
with the first local oscillator fixed and the second local os-
cillator variable. This double conversion system has also
been employed by KENWQOD in the transceivers up to TS-
520.

The double conversion system has the tollowing features.

1. Multiple-band arrangement can be obtained com-
paratively easily by selecting the first local oscillator fre-
quency.

2. The first IF frequency is fairly free to be set.

3. Mixer noise is apt to increase due to twice frequency
conversions.

4. Excessive level signals are fed to the second mixer,
Thus. the two-signal characteristic might be
deteriorated.

5. Due to many internal oscillators and mixers beat in-
terference and spurious radiation are liable to be caused.

7




FUNCTIONAL DISCRIPTION

FILTER IFAMP

¥ AMP

IF AP Mix FILTER

AFAMP M

Fig. 1 Typical double conversion type

In wrn the single conversion system has a simple circuit con-
figuration, as compared with the double conversion system,
as shown inFig. 2. and it is considered to be provided with
the following features.

1. Since only one mixer is used, mixer noise level is low.

2. Since the number of oscillators can be reduced, beatin-
terference in receiving and spurious radiation in
transmitting are eliminated comparatively.

3. It is comparatively difficult to increase the number of
bands. Thus, the local oscillator circuit configuration
becomes complicated.

4. |F frequency cannot be set 10 a higher frequency (due 10
the IF crystal filter used).

RFAMP MIx EILTER IFAMP

RF ANP Mix

FILTER IFAMP

Fig. 2 Single conversion type

TS-820 1s designed to enhance the two-signal characteristic
in receiving and on suppression of spurious radiation in
transmitting. Thus. it employs the single conversion system
with PLL type local oscillator. Employment of the PLL system
permits various merits such as unification of the dial pointer
and IF shift function.

The circuit configuration of TS-820 is as shown in the block
diagram. As shown in Fig. 3(Frequency diagram) T5-820 is
of a single conversion type using PLL local oscillator and
crysial filters of 8.83 MHz IF frequency.
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Fig. 3 TS-820 frequency diagram
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FUNCTIONAL DISCRIPTION

RF SPEECH PROCESSOR

During DX communication, TS-820 can increase talk power
by using the speech processor, in which audio frequency
signal is converted into 455 kHz SSB signal and compres-
sion processing is performed with a small time constant.
Thus, signal distortion is minimized and tone quality is
prevented from being deteriorated, as compared with the
conventional clipper system. The compression level can be
adjusted by the COMP LEVEL knob. while waiching the
meter scale.

The audio frequency signal applied 10 the microphane is
amplified by Q22 to the level required for the balanced
modulator circuit D31 10 D34 and converted into 455 kHz.
Q28 is an oscillator for 4565 kHz and Q29 is a buffer
amphfier. The voice signal converted intc 455 kHz is
amplified sufficiently by Q23 and Q24, subjected to
automatic gain control by Q26 and Q27. and compression-
processed.

The processor level is adjusted by changing the emitter bias
of Q23 with the RF PRO variable resistor. '

The signal sufficiently compression-processed is buffer
amplified by Q25 and balance detected by D35 10 D38 10 be
converted into audio frequency again (refer to Fig. 4).

MONITORING CIRCUIT

Since TS-820 is provided with a monitoring circuit that per-
mits the operator 10 hear his voice during transmission, it can
be used to check the modulated condition or to adjust the RF
speech processor. This circuit is incorporated in the IF unit.
When the MONI switch mounted on the front panel is turned
ON. the monitoring circuit is biased and operated. The
signal is passed through the IF crystal filter of 8.83 MHz,
amplified by one-stage IF amplifier, buffer amplified by Q12
in the monitaring circuit. further amplified by Q13. product
detected by FET Q14, and thereby demodulated into AF
signal. The AF signal thus obtained is then applied through
VR4 10 Q3 in AF AVR unit and thereby power amplified.
This circuit is energized only in SSB transmission. D16 and
D17 act as a diode switch to prevent the carrier from leaking
into IF circuit {refer to Fig. 5).
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- 4
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Fig. 4 RF speech processor
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Fig. 5 Monitor circuitry




FUNCTIONAL DISCRIPTION

PLL CIRCUIT

Fig. 6 shows the circuit configuration of the PLL system
developed in TS-820. In this system, VCO signal is mixed
with HET signal and thereby converted into a signal of 3.33
to 3.83 MHz common to all bands, which is further mixed
with a carrier to be converted into 55 10 5.0 MHz. This
signal is phase compared with VFO signal of 5.5 to 5.0
MHz. The comparison output thus obtained is returned 1o
VCO 1o lock it

IF §.830  MH: (S5
§B30? MHr (CW)

The HET mixer serves to convert the different frequencies of
individual bands into the same frequency, whereas the
carrier mixer acts to keep the transmitting and receiving fre-
quencies constant regardiess of change-over of the MODE
switch by applying a carrier signal 1o the PLL loop and to per-
form IF shift. Fig. 7 shows the block diagram of the PLL part.
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FUNCTIONAL DISCRIPTION

VCO is provided with indepsndent oscillators for the respec-
tive bands up to Q1 to Q11. which can be changed over by
the band switch, The stability of this circuit is determined by
HET. CAR and VFO. Since HET and CAR are crystal os-
cillators, it is considered to be determined only by the stabil
ty of VCO. The high stability of VCO itself is also essontial as
the major-poini in design in order to improve C/N of VCO
output and prevent unlocking due to temperature variation.
Thus, FET s used as the oscillator transistor ta strictly com-
pensate for temperature variation in the coils. The autput of
this VCO is appliad to the transmitter and receiver mixers
through Q13 and @14 which serve as a buffer and also
switching amplifier.

As in VCO, HET is pravided with independent oscillators for
the individual bands, which are changed over by the band
switch in interlack with VCO. This change-over s effected by
+ B power and switching diaces. The oscillator is a Colpitts
type non-adjustment circuit

Tho CAR mixer preceded by the HET mixer uses MC-1496G
for balancad mixer to prevent spurious radiation and a band-
pass filter is inserted at its output. If 3 spurious signal is con-
tained 10 the autput of this carriar mixer, it may be mixed with
the output of PD and appear at VCO

The carrier oscillator circuit is divided into CAR 1 and CAR 2;
the former s in charge of CW lrecene’. USB, LSB, FSK

o Tne

Frm R x -

T
|
L
I
'

{receive) and the fatter is charge of CW {transmit) and FSK
{ransmit). Te crystal oscillators used ars three of 8828.5
kHz, 8831.5 kHz (AR 1) and 8830.7 kHz (AR2) and other os-
ciliators are of a variable frequency type using varicap diodes.
The signal to be applied to PLL loop is generated at the CAR
1 side. Thus, when CW or FSK signals. the frequencies of
which are different between transmitting and receiving, are
transmitted, PLL loop is camposed of CAR 1 and the
transmitting careier is generated by CAR 2

The output of the carrier mixer, after amplified by buffer
amplifier Q15 and Q16, is wave shaped by NAND gate Q18
(TD3400AP) and applied to MC-4044P. Meanwhils, the
output af VFO, after amplified by buffer amplifier Q13, 014,
is wave-shaped by Q18 and fed to MC-4044P.

MC-4044 consists internally of a phase detector (PD), charge
pump and amplifier, and it is used in this Farisceiver as
shown in Fig. 8. The cutput of P #1 is fed 1o the varicap of
VCO through the charge pump and active filter. The output
D2 of PD #2 becomes high level (constant) when either (or
Both) input signal is removed. By utilizmg this quaity, it is
used as OFF circuit for VCO. If the TS-820 function is chang-
ad over 1o ramote VFO without connagting remate VFO, PLL
is not focked. Thus, under such a condition, VCO output is
automatically turned OFF.

e oo 08 coonin

Fig. 8 T$-820 phase detector circuit



FUNCTIONAL DISCRIPTION

This PLL part consists of two printed Grcuts boards of VCO
cart and PO/HET port. These printed circuits boards are
Shicided from evch other and the overall unt is housed in &
Shioldimg case, 1hus achieving full shield effect
The pLL it of this ranscalver is provided wih the follow-
ing features.

3 ‘emce the phase comparison is perfosmed at afrequency

S biah 25 5 MHz. the resporie spoed is rapid and C/N

s improved. When “cross" cperstion s performad
{agether with remote VFO o fixed hannels by using
VOX, the signal is interrupted a1 the beginning if the lock
ime 1 not long. When the reference frequency is a5
high as & MHz, the cutaft frequency of the active filler
can be selacted at high frequency and therefore no
problem s offered here.

Since VCO is used independently in each band. the C/N
of the oscillator is improved.

Since the outout of VCO is applied directly 1o the
tansmuar and receiver mixers, the spurious
charactenstic is excellent This is one of the large
meits, as compared with the pramix system
Since MC-4044 is used for phase comparison and
tharsfore the variable range of YCO is natrow, there s no
possiiiy of unlocking
Sincs VFO uses the conventional range of 6.5 to 50
Mz, TS-820 has compatibility with other KENWOOD's
transceiver models.

w

The VFO used s basically the same as tha traditional VFO.
VFO-520 can be used as remote VFO as it s

Relay unit
ety

IF SHIFT CIRCUIT

This IF shift operation shifts the carsier frequency by £1.7
Kbz and thereby moves IF frequency and the pass-band of
the crystal filters. Thus, AF output can be received in the
frequency response of £17 kHz high-cut or low-cut. As
shown in Fig. 9, the IF skift circuit is energized only duting
receiving and deenergzed during transmitting, fixed by VR
1n CAR-1 unit. This function is achioved by emplayment of
use of PLL circuit m the local oscillator part. The feature of
the IF snift arouit is s fallows:

1. Tone quality adjustment and interference elimination du-
fing SSB receiving. During USB mode operation. the
receiving characteristics of low-cut and high-cut are
obteined by turning the IF SHIFT knob clockwise and
counterclockwise respectively. (Opposite 1 the above
during LSB mode operation.) Thus, the received signat
can be heard in the desired tons quality. and mter-
ference from tha sidebands of adjacent channel signals.
if any. can be eliminated by vsing the IF shift circuit

CAR-1 unit (X50-1310:00)

Fig. 9 IF SHIFT circuit

L]



FUNCTIONAL DISCRIPTION

2. Adjustment of tone quality during CW mode operation

© When no CW fiter is installed
When the main tuning knob s adjusted so tha the beat
tone becomes approx. 800 Hz while receiving CW signal
with the IF SHIFT knab set (o the center position and the
RIT switch turned OFF. the wransmmitting fraquency of tne
own station can be set (0 that of the panty station. After
this zeron. tum the &IT switch an and turn the RIT knob
0 s0und claar. When there is interference, it might be
eliminated by turning the IF SHIFT knob. However,
auaching of the exclusive CW fiters is more effective
1YG-88C at option)

O When CW flter is installed:
Set the IF SHIFT knab a1 the center position and turn
OFF the RIT switch. While receiving & signal, set the
main tuning knob until S meter indicates maximum. The
received tone then becomes approx. 800 Hz and the
transmitting fraquency 1s set to that of the party siation.
Tar ON the RIT switch, adjust the RIT knob to the desi-
red position and se the IF SHIFT knab 10 the highest
recaiving level,

© When the digial display s provided
The digital display indicates the frequency of carrier sig-
nal (BFO signall and therefors during CW receiving, it
wndicates the frequency shiftsd from the transmiting
frequency of the party station by the raceiving beat
frequency fwhen the IF SHIFT knob is sat to the center
pusition, the lowsr-sids beat frequency is indicatod)
if zero-in operation is performed by using the digital
disalay. follow the procedure shown balow.
Turn ON the RIT switch and 1 the RIT knob. while
operating the standby switch, until he fraguency
indication is kept unchangad regardisss of change-over
from yansmitting mode 1o recehing mode and vice
versa. Leave the RIT knob as it is and turn the main 1
ing knob unti the zero bea s abtained with respect t
the trznsmiting signal of the party starion {the zaro beat
15 €asy to obtain by turning the IF SHIFT knob). Through
the above prac-edure, the kiansmiting signal can be set
10 thai of the pary station. Turn the AIT knob nti the
desirad position is obtained.

Rerawng S IR
CAR positon 553 FILTER
oo b

2 3 83201

Mark twidel

7055
Mark (nairom)
33053

Fig. 10 RTTY trequency

3. When FSK (RTTY) is operated
For the RTTY operation, & demodulator and a
telewypewrier are necessary. Demodulstors that are
operated with audio input signals with filters of 2125
/2295 Hz (NARROW. 170 Hz shifil or 2125/2975 Hz
AWIDE. 850 Hz shift incorporated can be all used for
this purpose. For keying of the FSK circuit i T$-820,
insert a reay coil mta the closed loop circuit of the
teletypewriter and connect the relay contacts to the
RTTY KEY jack on the rear panel
Fig. 10shows the relationship between the transmitting
and receiving frequencies used in TS-820 Although the
frequency deviation in the FSK circuit has bsen set 1o the
NARROW side in our factory. it can also be set 10 the
WIDE side by switching the cannector as shown in Fig,
11 When making FSK operation in'the WIDE side. turn
the IF SHIET knob countarclockwise by approx. 1.2 kHz
unti balance between mark signal and space signal can
be obtained during receiving
When the CW fiters available at option are equipped.
they can be used during the NARROW side aperation by
switching the connectors in the IF unit
When the MODE switch is changed over to FSK
position, the input vollage of the final stage is
sutomatically raduced. Thus. the contingous
transmission of this transceiver can be enjoyed without
any aniety

FSK NARROW

Fig. T1 Switching of FSK, WIDE-NARROW




FUNCTIONAL DISCRIPTION

AGC clacuIT
AGC signal is taker from the IF finat stage Q3. and after
amplified by Q16 and Q18. is fed 1o Q1. 02 and Q3 in the I
circut and the first s1age Q2 in the RF amplifier, thereby
performing GAIN control. Or the collector side of 016, each
eontrol operation of AGC-SLOW, FAST. OFF and RF GAIN is
carried out Q4 and O5 act as the meter ampiifier for AGC in
receiving and a5 the meter amplifier for ALC during
wransmitting. D20 is used for AGC dischargs and D21 for
prevestion of raverss current flow. During transmition, Q2
and Q3 are cut off since they are reversaly biased by the RE
line voltage.

RF NEGATIVE FEEDBACK AND NEUTRALIZING
ClRCUIT
In TS-820, the tone quality of transmitting signal has been
exarmined more thoroughly. Without careful cverall design
over the entire circutry improvement of the tone quality can-
not be schieved. for example. distortion in the low
frequency siage. s requency response. distartion in the high
frequency stage, level distribution and ALC bave been tho-
roughly examingd and in addition overall balance design has
been cansidered.
To minimize the distortion in AF stage. the negative feodback
is often employed as ganeral circuit technique. However, the
negatve feedback for the RF cirauit is acwally difficult to
employ since stable operation is not easily obtained due 1o
restriction by paris arangement and frequency response.
820 applies negative feedback to the so-called tuning
type amplifier circuit including intersiage LC tuned circots.
(Reter 10

Neurafization Drive

=0

Batonced Mxer

In the tuned type negative feeidback. the piate impedance of
the final stage tube and the gain are greatly changes when 1ts
* marching circuit is adjusted. Thus. it is necessary to
pravent possble undesiied osailation tom occurring
regardless of the set positions of the plare var-able capacitor
and the drive variable apacitor. 15-820 is designed so that
undesited oscillation won't ocour when the garn increzses up
to three times as large as aptimum condition
Neutralization also has large offect on the stabiliy. if it is
1mperfect, phase varistion increases proportionally and it is
difficult to have effect from low band to high band in the case
Of all-band transceivers. Where variable capacitors are used
for interstage tuning. sufficient neutrafization is said to be
Oificult a5 compered wish the u tning type. thus causing
unstable negative feedback

Although TS-820 employs the variable capacitor type neutra-
lization. the rotors and stators are tioated from ground and
neutralization s applied and theraby the same effect as the
tuning type s obtaned

Afhough the negative feedback has one effect in audic
circuits since the bandwidih becomes wide, the selectivty is
deteroraled in twning tipe amplifiers.  Thus, sufficient
selactivity is requrred 1o be obtained before the driver stage
in the case of such transmitier that the spurious cha.
facteristic should be improved in the driver and final siages.
Since TS-820. employs a balanced mixer in the IF stage, it is
nat necessary 1o attenuate adjacent spurious signais in the
driver and final stage. Thus, the driver stage is piaced
immediately after the mixer and negative feedback is applied,
there. This transcewer appiies negative feedback of aporox
6 68 by C5 and C10 and improvement of approx. 10 ca is
effectod by the tertiary cross modulation products.

[N Sy—

Fig. 12 RF-NFB circuit
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FUNCTIONAL DISCRIPTION

NB CIRCUIT
The NB unit raughly consists of a signal system and noise
system.

The signaf converted into IF signal of 8.83 MHz is purified
through a fiker for removing adjacent large input interference
(15 kHz at —6 dB point in case of X1 and X2) and fed ©0
the crystal filter through batanced type blanking gate Gircuit
D1 ~ D4 and maiching tansformer T4.

When NB switch is tumed ON. the received signal passed
though the input fiter Gircuit is buffer amplified by FET and
its noise component only is picked out through transistors
Q8, 09 and Q10 and rectfied by D13 and D14 to igger
blanking gate D13 1o D4 through QT1. 06 acts a5 AGC in
the noise blanker Gircuit The noise ampiified by Q8. Q9 and
Q10 is rectfied by D13 and D14 and applied 1o the base of
Q6. and then spplied o Q8. 09 and Q10 as AGC voltaga
AGC timg constant circuit 6 is designed to be inoperative
against pulse noise, but operative against cantinuous signal
naving shart pariod such as SS8. Thus, 8, Q9 and Q10 are
operated nearly in maximum gain state. and against conti
nuous signals they are operated in the condition that gain is
suppressad by AGC voltage. Now. assume that O11 is wr.
ned ON by pulse noise when the NB swich is turned ON.

The callector voltage of Q11 is reduced suddenly and D1
thiough D4 connected o the calloctor of Q11 are reversely
biased for 2 speciied tme by tho time canstant circuit
consisting of C8 and R2. thus placing the signal line o OFF
state. That s, the pulse noise is then eliminated {such as ig
nition noise of automabiles) D15 is a diode for setting the
switching level.

This NB circuit is incorporated in IF unit

AUX BAND
AUX position in BAND switch is empty channel because of
circuit configuratian.



PARTS ALIGNMENT
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PARTS ALIGNMENT

IF unit
(X48-1150-00)

—a

c22

—_— | ———

|

|

|

_ Vanable capacitor B
I 1C01-0084-05)

i

[ Vanable capacitor A

{C03-0060-05)

RF unit
(X44.1150-00} V1 v2
RLL ASSY unit CAR ASSY unit FINAL unit

(X60-1010-00) {X60-1000-00) {X56-1200-001

)

ol AT

it

MARKER umit
(X51.0005-01)
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PARTS LIST
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RofNo | Pansmo. Descnation I o Wrerno parts Ko Description
CAPACITOR COIL/TRIMMER/VARIABLE CAPACITOR
o Tessoreos | |Geeme  000WF oW L1 [raa oosz.05 Choke coul . 3uH
2 |csoorsros 00087, 1 kv (3 fago2181s  [Crokocol Finay
5 |csooes 08 10006 0wV L 33.0269.05 |Choke ol 470 forsatet)
ce  lcaroorros 5 [seoseo0s  [Fewrcol®)
s |cor cors0s 3F awy o laossios  |Fnercon s ks
o6 ccassL2HB2 1) 820pF  +5% L7 [L40-1511-03 Feri-inductor. 150xH
0 fecassianionr 001F +5%
G |ccassuanests 6o00F 25 v osooozos  {rammer iveutatzng
oo |ccassianarns 22008 a5
o |ccassiznion Toope 5% vt lcosooeo0s  |verible opacior A (Final
vcz  [cot oosa0s  |Varisblocapacir (81 Loard)
1 fesoomros  |cwamic  ovoan 1 sy
1115 [covoso00s  icwamc 47007 ActsoWY psi2 Jias ones05 _lcon(parasuc sumpressor
C12 0 [craseimosz  [caame  00F +eo%-20% SCELLANEOUS
hes2o [craseamroar  [ccmic  00DIuF +100%-0%
c21 C90 0327 05 Elecuolytic 1004F  500WV. - 01.0274-05 [casne.
c22 €90.0327 05 tlectrolyic 1004F  500WV pot-casa-z2 [Cose
c23.24 {C90.0376 trolytic 22uF asowv [A10-0488-11 [Chassis
c25 CCASCH2HATOS  [Ceramic  AToF 5% [120-1030.05 [Paned
s |ccossunazis oo 22008 pazoissaz  sub-panel
2 |cesrivnos e ootur 23064512 [Rese sanet
c28 CK45D1HID2M Ceramic ~ 0.001uF \40-0183-21 [Bottom plate.
2530 [cresrintonz 00t +80%
1 |Cooaron ~ forowsos  [omlescuisheon
S22 |cxasFiriosz 05 0201.04  [speakar gl clotn
bos.0003.05  [Coupling x 2 Bskined
REstoTon 05.0011.04 [Aubbercap x 3 Opanin for dusimon
[RO14BY2E1020 (Cabon it 15% 1AW 810019514 ront gleas
rotemvaean2)  (con 3 45N 1AW _ iooissis  [rronrgiss inscatngstate)
Rcoscranions  [cunon 100 sk 1aw - B100197.03  fFrom lass(han o
RCOSGF2HATAS Carbon 470K £5%  1/2W 120.6373-04 [Dial scae (Sub-chalt
o foosoromiose feanan 100 2iow R o R e
e T peib ol ey o
Mo (poramvzeanis oo aron <o vew
- 500079.05  [piotlamp 3 12V. 40 mA
o fporamvaeieas  fcnon s esn AW e
F12 Forasvazze [Carbon 2208 £5% 174w = [pa0-1429.04 [Mocet name plate (KENWODOD)
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2 fsorioamos  [horsryswienFixcH b22.c00aca [netcouping 16— se1
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Ret No ParisNo Description e | Aot o Pars No. Descrptan o
B 03010205 | M wne recemtacle T |miriases | Speakerrecamer
~ | eososoros T g - feroesoe aatle capacior sopser
~ |eosou 4P Mismoohone socket [i213187:08 | ermt are stser
= |coromaos | P mcromhane e - ferizozos |Sseskervermarsssy
- |eosoeosos | zpougseckeix2 - [rrrazses|Retmer
= |eomrzo20s | 12ppiugsecer — [r11ess0s{meterstoppar
- fesazoros  fizeoug = lariesos | Lansoner
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01000515 | 2P phane ck K — frasse VEO things
= |enooiees  |usperima J2r.1s0a18 St roter <2
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S oo Pack« © mo2ieos  |Wexagonabass x 8 Push swich)
€13.020505 |2 iack = o208 [eagonatbossx 2 trmad
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- |ezacos60s  [rermioat - mroosos  [vemrextz
~ 2200305 |remoat i commecton
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- £21.0037.05 Z fkevozesos  fxnon Pxo
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Fusn (4413 wos| [~ |x23.0166.08  [knan tpusnix 3 OH.AF ATE AT
Fos 007105 [ruselon <2 ~ |osozsos |knos Cattraon
Fura (68 %3 Jurons|
- r09.0041.05 — f01105605  [Powervansiormer
- F10.040206  [Smoi pite Relan) - lusowes  [onokecol itow requency
- Floosz e [sn
FI1026323  |Fnaibo — sstaoras |anTeeny
- 11020308 [emarcaver
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— |rsamior |Shadngpiae sman x2 ~ [eocozzos  |woer
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- [Woa160318 Coron case Outsidel usa |- hesrosoon  faravau
Mo 127600 [cusmon - peoisooo  [rvox
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~ |asorzoos  |eoyervenetag - sorooos  fcamssyumt
60 101000 [pLLassyumt
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VFO (X40-1110-00) - &

Descriston

CAPACITOR

or o
15F 5%

HV (X43-1110-00)

reraTiaTos

o |ccascinozoo | Ceame 3pF <DSoF o oxasE2103F | Cenamc_001af_+100%-0%
€1 €eAsSLEROSOD A7 RCOBGF2H123J | Cobon 12k 5%  V/2W
«? CCABELIHO50D MISCELLANEOUS

RELAY (X43-1190-00)
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Po12BV2EION I

034 25C460(8)

1 Zoner diode 82052
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023 Diods 160 MISGELLANEDUS.

32.0056.05 Mini connector

o7 | oo oy RECTIFIER (X43-1090-02)
o1 | cosoooros | vanablecopasior tsmatsee)
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Electowtic 33F_ 16DWY.
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- €01:0169.05 | Varistle capecitor RESISTOR
- £22.001105 | Shat ouplng
- Da0.0205-05 | Dl mesnamsm
- €08.0204.05 | 2P plug socket
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- £22.0207.05
- 23002108 | Terminalx$
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oA otetiniind 125 [laeossaos | Tpeot
s fccesaninarns
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¢ |ccasmiznasos ATCHIANEOUE
o fccasmmanazos
G |ccesmumiaimo = OTIG0T 0T [Spomkers
10 |cossmirionts - lonoossos | speskerxs
cis S5t 138 110 ~ |owoozios | chainasay
1213 | cKasFinioaz - [erosizas |shen
18 [coasauinz
cis CCASRH1H221JTD - [F23-0015.04 Lug lground)
5 |ceasmarmonin - faoosros  fremna o
e |ccassiimssrmo - [s0031508  mrscomoniorx 2
cia|ceesmuraa ~ 0010105 [conmector 3
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2223 |ccaganamizim |Coame  1aoer  te%
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€25 [coasSumseITD [Corame  se0pf  <sw,
2627 [CKASEMIOSF  |Coumc  OQTAE  100% 0%
€28 [CC45SLIMI00D  |Coramc  108F  +O5pF RF {X44-1150-00)
2930 [ck24E2n103  [coame  0OTE  +100%-0%
Reto | paisto Descipiion
e fccasmninaos [coeme  a3r  t5
€31 [ckesFoaz  [Coume  OQIF a0 20%
€34 |CCA5AH1HIgNY Cerarme  39pF CAPACITRA
35 [CCasrinao0 |Comme  3uor  s5% < |coassLinamn
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resisTon | csoozezos
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v rw"gw“ 2 24 CCA5RM1H1200 120F 5%
& “m"g ol 19 c2s CASRH 1H3IS04 38pF 5%
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Ret No. Parts o, Description o | et e | e
39| CEOMWINASTIRL | Eeenotyic O 7uF  20WY.
0 |co0026205 | corme  0047.F 108 e
1 [cxaseaniosr | cumic  GOWE  +100%-0% a
coras| cxaspwion [ o 001F +80%—20% b
Cas—as| €90.0262.06 | Cerome  D0ATF £10% o5
Cas | CCaSSLINI0N [ cenrme 220 s+ o8-8
50 [ccassumizos [Coram 15pF  is
co15z [ckasrimiosz [ caomc 001 +e0%- 20% o
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A TroracvzEiors [ Comen Taw o
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we | eoracvaers [ cabon Traw 08
L T e raw 03,10
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ns | poracraeions | camon vaw ale
R0 | PDiacr2Es20) | Carbon vaw o
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w6 | Poracvaearas | Camon aw oz
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20 | roracvaesers | camon vaw
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23 | eoracvzeizss | Coon % vew o
nze | poraceeion | camon e aw
a2 | poracueizsy | Carbon s 1aw AF1~
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R T e ozt
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waito | pano [— Relvene | remne [— e
2829 |C00.0254.05 | Caamic  00Z24F ZOWY €100 [COSMINISIK | Mviar  0OTEF Eio%
€30 |CoasSLINGTOY  [Coramic  47aF 2% €101 [COeWIESRIA | acwolyic 4.7, 25wy
€02 |C30.016205 | Coramc  0.0474F 25wV
€31 |oesFutosz [ Coame 001 +E0%-20% €103 | CEO4WIAGTONL) | Electrobtic 47uF 10wy
2 [csooce20s  |Coame 007 25wy 108 [ CEOSWINOIOIAL | Elctrobyic tuF  sOWY
€32 |c900256.05 | Coamic  00224F 25WV €105 | CEOAWIHIRAIRL | Elecroe 3%uF oWV
€34 |CCansLINGoD | Ceramic  105F  tospE €106 [ CEOMWEARTIALY | Clctrolic 474F 25wV
€35 [C90.025405 | Ceramc  0.0224F 25wy €107.108] CEOAWIHO10IRL) | Elctroytic 145 soWv
CI6 | CKASPIHIOIM | Ceramic  0.0074F £20% €105 | CEOIWICIOONRL) | Electobic 104F 16wV
C37 | CCASSLIMION | Coramic  1000F =5% €U0 [CKSFINIONR | Cerame  DOILF  +BO%—20%
s |ckesFiniosz | caame  0owF  +80%—20%)
€39~41 90025405 | Coamc  0.0224F 25wy €11 (630026205 | Coramic  0.0474F 25wy
C12~15| CO00250.05 | Ceramic 0022 25WY
€2 CKASFINIOSZ [ Coame  0OTWF  -80%—20%| 17| CRSFINISZ | Corame  OONMF  +80% - 20%
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s [ crasownoam | cwmic  ooonF 20% C121 | CEOANICINRL) | Elecvoitc 104F 16wy
46 | cxase1MI03z | Cosmoc  00IAF  +80%—20% €122 |C90026205 | Ceramc 004N 25WY
€7 | ca00zsa0s | cCome 0022 2 €123 [CORMINIAK  |Mar  00QWF t10%
€48 | CKASFIHI032 | Coramic  OOWMF  +80%—20% Ci2e  [ca0026205  |Caramic  004TuF 25%
49 | CCOSSLINOSOC | Corsmic 39 025pF €125 [CCASANINISI [ Coamic  150pF 6%
€127 [ccaspotisiy | Coamc  1500F a5
5051 | CB0025605 | Coamic  0Z2F 25wy CI28  |CCo5SUINI00D | Caramic 100 s05pF
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138 |ceoswiean | decvaye a7 874
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VR | mi2.1012:05

TcvsTAlQuaRTz

MISCELLANEOUS

[ETT
a3 5%
Carbun 68 15%
Riz | PD1scv28iozs | Cabon e a5%
Ri3 |PiecYzRe21s | Comon B2K1  z5%
a3 5%
w i
oou 5%
300 =5%
SEMICONDUCTOR
Transistor 25046018)
Trangstor 2SC73501
Oiode 151855

a0

Ferckindicator 150xH
Osciling col

Trmmer 200F

8625 5wz LS8
senismzuse |

Shortjamper
Tormimaltsquare)
Tro
Type U pin wafer
Counter

CAR-2 (X50-1320-00)

Descrption

a CLSFINI0BZ | |Cemic  DOWF o 80%—20%

o

s e Pans o

a 3pF 5%

s 0001F 120% cavaciton
cs ooF 5%

s DOTF  +B0%—20%

o



ccascR1ATaG)
CKaSFIH 1032
CKasFIHI03z
CXasBIHATIK
ccasstinion
ccasstHo20¢
‘ccaschinaao)

©30-0262-05

140151103
La2.0201-08

©05-0010-15
c05.0013.05

a3pr

0047.F

Transisor - 25C450(8)

Diods 151585
Diods NGO

Diods 151555
Diode 1s2se8

Fenlinducior 150.4
Oscitaung coi

Trimmar 10p¢

xt L77.0887.05

CAYSTALQUARTZ

MiscELANEOUS

PARTS LIST

8830 7kt4s

ccasaninaz0,

crasFint0sz
ccashmiH1s0)
ccasTHIHaa0
ccasmm 1180
ccasakin2z04

cCassHiMIB0)

ccassHIH2200
coassHIMIs0)
CKa5FIHI03Z

cCasTHINTBO

Coramic

Caramc
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PARTS LIST

T [— o oerne | ovone pa— e

oo |comstmaiol | cums 22t 26 ae [vomws  [ro escrmom

ces coescHInT eramic 55! o Q7~11 |v08-0013-05 FET 25K18{BL)

1071 | 090026205 | Coramic  OOATMF o5 fvoso 2 g
CKASFIH103Z | Corsmic OO +80%— 20%) D13~20|V11:0293:05 _ | Diodh 151058-3
CCASSLIHI2AY Coramic  120pF 5% Li~15 |L40-1511.02 Fairi-inductor 150uH

B e i e

" PD1ACY281048 ™ 122-0199.05 Oscillating coll 15MHz

o PDI4CY2R101) 123 [L32.0133:05 Oscillating coil 18MHz, 3.684Hz

B |rovereion T e o o

mo | e [ e R ot

it
: o Tameme

R13 PD14CY2B104 st $31-1005-05

fi5 | PD14CY26330) J1~8 [R920150.05 | Shorimperx8

a7 FO14CY28101) £23.0046-04 Terminal (square) x 6

18 Po1acY2B 108 £40-0507.05 Connector x 2 8.

Ris | PoracraEION £40.0807.05 Comnector 8

v |rorcrmron D (X50-1340.00

mr rocson T et e T o

T | rorecyzasens o KaSFIHI03Z | Coramic  OOTWF  -+80%—20%

fae ForecrzEIon c58 CK45F1H103Z ie 01sF  +BO%—20%

B vkl

- Spribeceen cs CKASFIH103Z Ceramic O14F  +80%-20%

oo, Do |G e o e

=) PD14CY28103J c1z CKABFIH223Z Cersmic  0.022uF +80% —20%

&

o



PARTS LIST

[

ParisNe Doscrption Patsto Dascription
ccassLIMioD PotacY284711  [camon 4708 5% 1w
ccesstinosoc 31 [ro14cY2ea70s  [Camson 47 5% 1AW
CKespiH1020 R32~34 [PO14CY2B1025  |carbon @ sk 1/Ew
CKaSEINZZIZ 5 scvaaezis  [Caban 8200 ik 1w
csisEivatom P014CY261014  [Cabon 1008 5% 1/aw
CC8sCHIHATA) otacvzetsar  Jcamon 1Sk 1sw 1w
CCasCHTHATON PO14CY28100)  [cabon 101 5% 1/aw
CCasSLINISIS | Caramc 15055 Fo1aCY28152  lcamen 15k ssn  tew

Po1sCY284710 o 4700 5% 1/Bw
ckasFHI0sz | Coramic  001uF
Poracy2eizas  [camon 12w isn vew
FOIACY204701  [Carbon 470 t5%  vEwW
Coramic 14CV2B71  fCabon 4700 8% 1/ew
Coramic Po14cv28102  [cabon 1 en Ew
Coramic POIACY204710  [Carbon 4700 15w v/w
Coramic PD14CY26472)  [Cowon 47 s3%  v/mw
CLISFINIGIZ | Ceramic P1acY20272)  |Cabon 27 5% 1Ew
PDIACYZBI0N  [cabon 1002 t5%  vew
ccaschnazos | coramic POTACY2BI00  (Cabon  30k! 5% 1/EW
ccessLIHIEL) POIACY28502)  |cabon BB 4s% /W
CkasFIHI0N POI4GY28101)  |Cabon  10R  +5% /AW
CcancHINI00D POIACY20473)  fcabon  4n 15 vaw
POiacYzese2) [caen Skt £5%  vew
Fo18CY20101  [cabon t00m  ss%  vew
PoraCYzE27)  fCabon 27t asx  vaw
PO14CY2B562) o SEMr 5% 18w
POI4CY28101) | Cabon 1008 5%  vew
Coramic 00T Po1eCY28472)  fComon a7z ish vaw
Corame  1009F POICY28272)  [Cabon 270 ss%  vew
Coramic 0014F POlCY281010  fcaan  to08 s8N yew
Carame  1005F Poracvzecezs  [camon  Gan sk vew
Porscvzasazs  [ca a3 a5% vew
POIACY28101)  |caman 1008 15%  vew
Po1aCY281000  cabon 10 £5%  v/aw
PO14CYZBS62  [Cabon  Beki a5% /8w
PorscYzB1on  fcaman tou  is%  vaw
POIACY281001  camon 10w 5% /8w
PO1ACY2B562)  [Cabon  Bew 2mx  vew
POIGCYZBION  camon 100N 5% 1/ew
PDISC2B103)  [Cabon 10 45%  1ew
PotacY28562)  [cabon Bk ss%  v/aw
Carban Po14CY28101  [cabon  toom  rsx 1w
Carbon FDIACY28103)  [Cabon 10K i5%  1/6w
Carbon PolicY2es62)  [Camon S tsm  vEw
Carban PD1SCYZOI0N  [Cabon t00n 25N 16w
Carbon PD1ACY286710  [Cobon 4700 1vaw
Carton PD14CY28683)  [Cabon  eak vaw
Garbon
PDIACY28330)  |Cabon 330 =5%  vaw
POICYZBION  [Camon 1008 5%  /aw
PO14CY284710  [cubon aron  ssn  vsw
PotaCY2BIS roon 1500 6% 178w
PO19CY208210  {Cobon 8200 1o vew
ro1sc¥2810%  [camon 10w smw  vew
i
8200
ana v03.0075.05 Tnsisor 25046018
POT4CYZB472) ann v09.0012.05 Fer K19(GA)
v01.0037.05  |Transisor 25A4951v)
Po1sCY20182) 1ok v09.0012.05 Fer 1916}
560 ¥01.0037:05  [Transistor  25A4950v)
Thar v03.0079-05 Tansistor - 25¢450(8)
1000 vao-0132.05 c 340047
10001 v30.0173.08 © 04sr
pross vo3.0271.05 Tamsiser 2501345161
PD18CYZB122 12k va0-0174.05 i 435
a3



PARTS LIST

pansNo Daseripton

D124 [V11-0076.08

Jar | Atzao2i0s s

20151103

L77-0481.05 13.5MHz (3rd over tonel
L77-0492:08 26.5M {31 over tone)
177.0433.05 33 6MHz (31 over tore)

177.0496.05 3amHz (3 over tonal

Ro-
marks|
Dioas 151565
OTENTIOMETER

i ixed rosisior S
coiL

et inducton 150
ori-nductor 22H
Fern-inductor 1
Fernvinductor 1504H

G
F

7.3Mms
S.omHz  (Originah
125MHz (Origina)

38.5MHe (3rd over tone)
$5.0MH2_(3rg over tons)

Shortjamper

Tarmins! (sauare x 8
Connectorx2 6o
Type Upinwaterx & 8p
Connoster 89

Typ U pin waler 85
Shild plate

Shild plate

‘Shiskd piate

Lo

»




DISASSEMBLY

1. How to remova panal
1) Remove all the knobs from the front panel.
2) Remove the dial escutcheon and front glass
according to Fig. 14.
3) Remove the screws from both sides of the panel
according to Fig. 13.

2. HowtoremoveVFO  TTmee—o
1) Remove upper and lower cases.
2) Disconnect the VFO output cable and 2P plug
behind the VFQ case.
3) Remove the four mounting screws from the VFQ

Front glass
{B10-0187-03)
Dial escutcheon

unit and subchassis of the body front according to (B01-0105-05)
Fig. 14,

4) Lift the VFQ unit and extract it from the body. while
taking care not to damage the subdial plate. Ball retainer

(D23-0142-05}

3. Mono-scale dial adjustment Calibration knob

1) Remove the knob and dial escation as shown in Fig. (K29-0269-04)
14, Knob

2) Turn the dial to the 0" of VFO dial scale. fk23-0271-0,

3) Install the inside of the mono-scale so that the
number 5" comes upside. (Only one number 5"
exists.)

4) Fit the outside of the mono-scale with the inside so
that the section of 12 division (12 kHz) right side
from "0 comes up-center.

5) Install the inside and outside of the mcno-scale to
the shaft so that the number “5" can be seen
thraugh the small square hole (O 90).

NOTE: |
1) When installing the both sides of the mono-scale,
provide a clearance of 1 ~ 1.5 mm between them,
2) Use care not to turn imprudently the mong-scale to
avoid damaging it.

(N35-3006-15)

Fig. 14 Removing VFO

B) Install the dial escation and knob as shown in Fig.
14

Pan head screw
{N33-4008-15)

L)

Fixing nut
(N14-0110-14)

%

Pan head screw
(N33-4008-15)

Fig. 13 Removing the panel
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DISASSEMBLY

3. How to check counter assembly (DG-1: Option) 5. How to remove RIT and RF ATT switchas ﬂ\ )
1) For the mounting procedure of the counter 1) Remove the panel according to the instruction
assembly, refer to Fig. 16 "Maodification first option shown in ltem 1 above.
mounting procedure’. 2) Remove the upper and lower cases. ﬂﬁ' )

3) Remove from the subpanel the chassis, on which
the VOX/VR unit is mounted, according to Fig. 17

Counter assy

/ s and detach the unit.
{ 3 ANTI VOX
/[ 11 Potentiometer 3001 (B)
71 T \
Fr i iy g O gt AR, (RO1-0043-05)
I f] Brlent i p VOX GAIN
R vy G Potentiometer 50k {B)
r' z " VOX DELAY (RO1-4025-05)
f0 50° ! Potentiometer 250k (8}
/.0 omwee :r\ (RO1-6013-05)
I = eteseo0 e T
o000 ) VOX-VR unit
y {X54-1190-00}
3 i
d N30-3006-41 |
(3x6) Hex. boss -
) . (J32-0218-04) ﬂ“r‘ }
Fig. 15 c j
\ NN ' ¥ o

2) When checking each voltage, attach the printed
circuit boards. as shown in Fig. 16.

N32-3004-41
{3 x4)

Fig. 17(a) Removing the VOX + VR unit

6. How to remova meter 't?“}" )
1) Remove the upper and lower cases.
2) Remove the two screws, by which the meter is
attached to the subpanel.

Display unit 5
(X54-1170-00) || Pilot lamp

{(B30-0079-05)

Fig. 16
3} Since the patterns in the counter assembly unit are
thin and subject 1o heat, use a soldering iron with a
small capacity of approx. 20W and carry out
unseoldering quickly.

Meter
(831-0241-05)

4. How to remove VOX/VR unit
1) Remove the panel according 10 the instruction
" mentioned in Item 1 above.
2) Remove the upper and lower cases.
3) Remove the two each screws, by which the ])
individual switches are attached to the subpanel. _ . A
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DISASSEMBLY

7. How to remove paddel switch 9. Sectional view of VFO shaft

1) Remove all the knobs and dial plates from the front

panel according 10 Item 1.

2) Remove the meter according to ltem 6.

3} Extract the spring plate of the paddel switch up to
the subpanel front, while pushing its tip with a
screwdriver (refer to Fig. 18).
When the normal paddel switch is inserted into the
subpanel from the front, it is fixed to the subpanel
by means of the spring plate. To replace the knob
of the paddel switch, insert the tip of a thin driver
into.a gap of the switch and detach the knob by uti-
lizing the principle of the lever and then insert a
normal knob {refer to Fig. 18).

33

4

Push with a screw driver

Sub-panl N '

1. Knob axle 9. Taper collar

2. Coil washer 10. Reduction axle
3. Dufferential gear B 11. Steel bail A
4. Coil spring 12. Steel ball

6. Differential gear A 13. Spring C

6. Plate spring 14. Bearing

7. Washer A 15. First gear

8. Cap ring 16. Gear assembly

. Push out to front side

Fig. 18

% 8. How to disconnect lead from miniplug ,

According to the figure shown below, hold the pin with a

= MWV

thin screwdriver through the miniplug hole and pull the miode = €SB
lead. The lead will be able to be disconnected from the Band < by
miniplug.

| rot = 3,5

Mini connector terminal
F ymzs-coga-osl
LN
e ) . v

K

soldenng

Fig. 19



RECEIVER SECTION

TROUBLESHOOTING

- Noisa canbe
heare

+ Pointer wan't
datioct

« poinaris
Kept defiscied

Speaker
2) AF-AVR unit

3) Phons ack

Spaskor defactive
+ Q3 TA7201P detective

« Poor contact

symptom Candition ‘Service Point Cause Romedy
1. Nopower from 1) Fuse - " Rafor 1o the next e,
power sugply 2) Power bwitch « Defactive switch + Continity check
3 Accors . ire round piug - Continity check
2 Bown fusa 1) Low fraquancy urie + Q7 25446, 03 TAT20P + Disconnect B termins!
{x49-1080.00) atacrive lead and check
2 Beireule « i contact with chasss. « Chack and repair
3 Nonvecaivng |+ Noisecannot | 1) .

Aopia
Discannect B torminallesd
and check.
Continuity check

21 Each wansistor
3 veo

4 IF it
(X88.1150-00)

51 AF, ANT cireuit

6 Detoctor ircut
x48-1150-00)

1w
Xe5-1150-00)

2) Relayunit
(x43-1190.00)

1) AFAVR unit

(x49-1080.00)
2 (Funit
(x48-1150.00)

VA4 1 1040 defectve.
- Defoctie tantistor
+ Rogulated veltaps power

- Defoctiva dioda switch
iecun forcrystl fiter

- ANT and RF coil mistuned

+ Poor cantact of miary
switet

+ Broken wiro of coaslal catle.
or B ATT In ANT circult

+ Poor contact of XVTR switch
s19

- Short cireuit of uning
variaba capasitor

- Detarorated 02, 03,08, 07
- Unbalanced raceived carer

- Misadjusted semi-firad

2
a
H
2

150040 fo sansitvity
satting.

+ Mattunciion of Q16 and Q18
125C7331 In AGE irauit

- Defeciva rolay AL

Reduced AF1
bias votiage
- Dovisted caror balance.

farance

Voltage check. replace
Fefor to PLL tou
shosting

+ Voltage check and operation

Chack accasding 1o level
disgamn.

Roadiust and coninuity check
Check XTALX1. X2
Chack valtaga n 14V ine

and AGC

Voltage eheck or operation
eheck according o e
diagram.

Adiastmens
Gontinuity check
Continuity chock
Continuity check
Disconnact ead fram MO

tarmina in drive unit ol
ek and chack continuity

of variable cagacior,
- Bies chack

Operation check according
tolev disgram

Adiust

- Adjustment

‘Voltage check and raplaco
‘Continity check

Continuty check

Readjust FF1 1033V

Adjustmant

©

Qré
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TROUBLESHOOTING

Symptom Condition ‘Sarvcs Point

11 Markarunie
(x52-0005.01)

5. Markers

+ Poar contact in FUNCTION
inoparatw n 564

+ Brokan wie of coavi cati
connectad @ MO tacmial

Continuitycheck and valtage
check at terminat 9
Continuity check

L1 (r2mH
*+ Befactive crystal oscilator
elementX1 (100K

- Ry

check of 01.250373
place

TRANSMITTER SECTION

Condition

tion of or mal-

1. No outpuris
obiained

1) Finat stage

2) Oscitation stop i sach

(12BY74)or braken
siament
Broken wire of CAR-2 1_
cosiatabla
+ Dolectve FET @135K38 ()
+ Poorcontactarbroken lead
O MIC GAIN VA (10k0I

4 tFunit
(x48-1150.00)

2 Nooutputia
obtained

1 Final stage

2 RFunit

+ Mistund IFT ol pack

Dxam-1150.00}

1 Final stage « Malfunction of 52001

« Poor contact in SG awitch
« Defecirvo metarcircuit

D
4 No ALC meer 1 AFunit « Detocuva 08 251515 W |,
reating (Xe4-1150.00) * Low ave vatag
2 Al creun - Shortcicutin ALC creut

+ Poor contactin raay of
elay unic

+ Voitage

* Rofor to the rcaiv

* Veitage check
+ Cantinuity chack
Volaga check

-+ ol

+ Continuity check

Romedy

Voltage chock or replocement
heck

Continuiey chack.
Continuity check

Continuity check
Raer toitom of syrmptom of

receive saction.
Voltage chck

Cantinaity check
chock
Continuity check.

Voltaga check or replacament
chack

Voltage check o epiacement
hock

n voubleshooting and
the levei diagram of trans-
miter saction.

Voltage chack

" to Symptoms 1 and 2.

‘Continuity chack.

5 NoHV meter
reading

n .
2 Moter crcuit

g
Brokon lead or voitage.
diviting rosistors

*+ Continuity chack

6. Stsndoy awitch | lincading PTT) | 11 FIx-VOX amt . wvs

is noperative 1X50-1350-00) o1 S5 tarminal
* Defective 09. 254562 orshort |-

Gircuitin 17, INGO
2) Standby switch * Poor contact in witch .

chack
Voitaga chack

Cantinuity check and valtage
ok




TROUBLESHOOTING

COUNTER (DG-1: Option)

Symptom Condition Service Point Cause Ramedy
T Coumarmal- | + o hehting 1) COF termina! - D12V sppenrsua o - Votage check
fonctions datectin PLL chreuit
fmain body  Disconnect COF lasd from + Chack
opuration sorminal, Highte vp, e
als0 abnormail countar it ormal.

2. Gounter male

rormally
operated)

- isplay bacomes

50000/
190000/
230000

Disglay won' b

stabifized

- Nalghing

2) Ve signal terminel

« Display bacomes | 1) Noinput is apoied 1o
0000/

18,0000/
290000

counter circuit

+ Display won't be | 1) Insufficont input to

ctabiired

- Oniy ons digit
tights up

counter ieult
(r54-1160.00)

Defective gate and resel
Jatch pulse generator cirzut

1) Oscilstion stop o rference
oscitator

St of tima bese froquency
vt

Ston of scanning corirol
cicuitin maliplexer

‘Stop of mltplexer ciruit
i muttiploxer

Nosigaal comes n

No carier signalcomat in

Lovetdown of carroror VO
sgnal
Urlocking of PLL ieuit

vereuptod 5V power source

Q12201 counter mver unit
Defoct around 7.63MHz miner

sreuit
Defact round SN76514N mixer
Deteciive partsin LOF

arcuit

Defoctiva wida-band smplfier
tos~as)

Detact sround 7.63MHz

- Dafective 1C3~ IC5 in counter

et [X54-1160-001

Detact around IC2 0
X54-1150-00

- Defactaround IC3~IC5 in
4.1150.

x5 00
Defect round IC24~1C26.
inX54-1160-00
Detect around IC17~1C23
InX54.1180-00

Defective VO oscilstor

Check signal system

Levelchack

Raadjust PLL coll

Chect
check

Chack
Check cireult
Chack cireuit

Operatian check

- Operation check

Operaton cheek

- Operation check

H

s
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TROUBLESHOOTING

PLL
‘Symotom Gondition ‘Sarvice Point Cause Homedy
1. Nons of recetv- |+ Froquancy's | 11 Each unitof PLL CAR, B -0FF) | -
inginputang. unchanged and andvF cicuitis anergizod sinca sl st in (1) andl{2)of
wsnsmitung noVCD output 0 signal puisa s appiid 12 Qismcaas
output s obrsined phase detector in PD urit. + Withpin {11 defective vCO
obtgined rogardiesa of and CAR systom. misers and
rogardiess of ing crystal escilators in
turing of unit
S type
countar
display
oes out
2] Load of comn « Dscilstion stop of VCO - Withpin (31 defective VFO
system

3. Unlocking near
tha band edges

& VOF circutis

is ramovad)

+ Oscilation stop of VFO o
o input 0 P unic

+ Oscilanon stop of VFO ar
o input 1 PO urit.

- Oscilstion stop of CAR or
noinput 1o PD unit

v
+ Check lead for continuity
+ Check lead for contnuiy

+ Check Inad for continuity

Frequency e

voltages in PPLunt

€0 cutput
s obrained

+ Froquencyls | 1) Eachunit and varcap
unchanged ne valtsgesin PLL unit
the uppor and
lowar bang

dgos ragard-

tss of uming

o vF0

- Delective IC.Q18, Q19 and

* Defactiva 5V powar sunply

+ Core daviaton in VGO coit

progarleveland waveform
- Ropiace diode

- Check 5V power suply
fonenin PLunit
+ Valtaga chack

+ Adjust VCO coll
+ AdjustBPF
Relor t thair diusting
procadure,

"
condition 35 Q15.pin Bin PD unit
inuniocking
21 Operaton chack ot
@15inVCO unit

PDunit
+ Defoctive D12,D13 30 Q17
Dfactive Q15 in VCO urit

and diode




TRANSMITTER SECTION

MOD: CW

SG: OFF

Adjust CAR LEVEL for maximum indication of the ALC meter
and measure signal level at each peint.

NOTE:
When SG = ON, the level preceding the driver stage
increases because of RF NFB.

RECEIVER SECTION

MODE: CW
AGC: OFF
RF Gain: MAX

1. Apply the SSG signal (O dBpu at 14.175 MHz2) to ANT
terminal. Adjust AF GAIN for 0.63V/82 AF output and
keep it's position.

2. Connect SSG to each point and adjust SSG output for
0.63V/8% AF output. Next read out SSG output in dBu.
(508 SSG load open circuit voltage.)

3. In other band, measure the level in the same way.

1.90

715
1.15

14. 175MHz
21.225
29.9

Ring Mod.

D~ s

DC voltage
at receplion

0.21v
0.24
0.27

0.88v {0y

vy
-

-
Bull
«

4
1

CAR level

]

4
_ A

0.25 These levels are messt

z

_' :
o
VO.

15.0MHz | — 4dB

1.90
3.75
1.15

14.175
21.225

23.0

R

5
|8

i

=
&
>

T



.
LEVEL DIAGRAM
t
-
i__"
: 1F Unit RF Unmt
XF, IF Amp TX Mixer Driver Final Amp
5
o L XF1 b T
LJ

0.088V
0.21v 0.025V 0.019V |0.25V

at 14175 MHz

AF  Unit IF Unit
Buffer RX Mixer NB Filter NB Gate XF IF Amp IF Amp IF Amp Ring Det.
0, . 7, X c}._ I DT, Q, r ‘” ::. “:“ 0, F: -
@ Ttl D1 "’?_"'0?'5;'— %’én 5q%r§;@8ﬁ'[® ,:E] 1= ='i§£ I‘@ }Ei@-‘;—if—o‘u" unit
?{ :i X, T.| Ts 0, T T T, <
26dB| 3108
_28— 33 )
26 |3l 35dB 44dB |36dB 30dB | 2408 | 5548 53db |87dB|85dB 113dB |25mV
; —29—. YCO level
21 | 32 15.0MHz | 1.06V
28 |29 1.90 |o.94
E‘,‘;‘" 3.75 1.10
- .18 a7
14,175 0.95
. 21.225 1.13
29.0 0.87
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ADJUSTMENTS

GENERAL

The contents of the adjustment provedures of this transceiver
are classified into formal adjustment at service benches and
simplified adjusiment using @ vahmeter. AF and RF
vacuum-tube volimeters AG. and dummy load (AF and AF
The following adjustments raquire high pracision measuring
mstruments such as a frequency counter, SSG. and sweep
generator and 50 on. Thus. if such measuring instruments
are unavailable, it is necessary 10 bring the ranscaiver 10 a
place where such insiruments are available and make
“djustment while taking care not 10 touch the parts 10 be
adyusted

1. 2-1 carrier frequency adjustment (adjustment inside the
CAR unit)

2 25 IF trap coil adjustment and 52-2 wap coi
adjustment (L24 and L25 in coil pack unit and T12 in
¥CO unio)

3.2.8 5 meter sensitivy adjustment (VRZ in IF unit)

4 31 Stondard osciiator adjustment of counter (trimmer
TC1 in counter unid

5. 5.1-1 BPF adjustment of PLL (T1. T2 and T3 in PD unit

TEST EQUIPMENT REQUIRED

1. Voltmeter
1} Input resistance: More than 1M
2) Vaitage range: FS = AC/DC 1.5 to 1000V
NOTE}
High-precision circuit testers may be Used. However. be
gerelul since accurate reading is not obfained in
hugh-impedance Gircuit measurement.

2. RF vacuum-tube voltmeter (RF VIVM}
1) Input impedance: More than 1M and less than
20pF
2) Voltage range: FS = 10mV t© 300V
3) Measurable frequency range: More than 50 MHz
NOT!
When special accuracy is not required during
adjustment (such as input level or ca-rier oscillation
output i PLL circuit. a voltmetar or circuit tester may be
substituted for RF VTVM by connecting it o the output of
detactor as mentioned fater.

3. AF voltmeter
1) Measurable frequency: 50 Hz 10 10 kHz
2} Input resistance: More than 1M
3) Voltage range: FS = 10mV to 30V

4. AF generator (AG}
1) Fraquency range: 200 Hz to 5 kHz
2) Output: Maximum 1V
NOTE: —
The distortion factor of AF genarator should be small.

5.

~

AF dummy load
1) Impedance: B
2) Power. More than 3W

. RE dummy load

1) Impadance: 50 to 758
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
simplified adjustment. For the precise adjustment. the
following measuring insruments ara additionally
necessary.

. Oscilloscopa

Selsct equipment that has as high sensitivity as possibte
and permits external synchronizatian.

. Slow sweep generator

1) Center frequency: B.83 Mz

2) Frequency deviation: Maximum +6 kHz
3) Output voltage: More than 0.1V

4) Swaep rate: Al least 05 sec/cm

. SS6

1) Oscillation frequency: 1.8 to 30 MHz
2) Output: O dB/WV ~ 120 dB/uV

P ¢ T —
Select an equipment that the oscillation frequency is
stable in non-modulation and there are small level of
frequency modulation components.

Frequency counter
) Minimum input voltage: 50MY
2) Moasurable frequency range: More than 40 MHz

. Nolsa generator

Select an equipment that generates ignition-like noise
containing high harmonics up to 30 MHz or more.

Directional coupler



ADJUSTMENTS

PREPARATORY WORK

1. Remove the upper and lower cases according to the

2. Uniess otherwise specified, set the respective knobs to

the following positions.
1) Front panel

(¥R

figure below. When making adjustment with the side MODE USB
face ot the set up, be sure to position the final stage at FUNCTION VFO
the upper side. Otherwise, the ventilation effect of the fi- RF GAIN MAX
nal stage. cooling effect, is deteriorated and the final HEATER OFF
tube may be deteriorated. VOX MAN
NB OFF

% MONI OFF

AGC FAST

j;f” PROCESSOR OFF
G- | I = RF ATT OFF
Lo i J = RIT OFF
IF SHIFT 0 (Center)
- Iég = DH OFF
O |0]O S STBY REC
== ﬂ ! POWER ON
o u— l 2) Rear panel O
00 ' SG SW OFF 5' '
............ J l X VERTER SW_ OFF
| IrT.—._‘—_u-—-
i ] —emp 1. Adjustment of Power Supply
i L_ - 1-1, 9v adjustfnent
I 1 1. Measuring instrument used: Volimeter
1 2. Adjusting procedure
) Connect the voltmeter between the 9V terminal and
7 TT| T chassis on AF-AVR unit (X49-1080-00) and adjust VR4 a,\_,\)
L ii ) l on AF AVR unit until 9V is obtained (refer to Fig. 20).
AF-AVR
VR1
VR2 @
i H
=] i
H O E o’ VR4 . b
i

O 00
O
®:]

)
6

Fig. 20 AF-AVR unit

1-2. RF1 (3.3V) adjustment
1. Measuring instrument used: Voltmster
2. Adjusting procedure
Connect the voltmeter between RF1 terminal and
chassis on AF-AVR unit (X48-1080-00) and adjust VR1
on AF-AVR unit until the meter reads 3.3V.

v ¥
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ADJUSTMENTS

2. Adjustment of Receiver Section

2.1. Carrier unit adjustment
1. Measuring instrurments used
1} RF VTVM
2) Freguency counter
2. Adjusting procedure
DRIVE: Center {12 o'clock position)

1} Connect RF VIVM to TP5 in IF unit {(X48-1150-00)
and adjust oscillation coil T1 in CAR-1 unit
(X50-1310-00) until the meter reads 50mV (refer to
Fig. 21). (refer to Fig. 24 IF unit)

CAR-1
|
e ©
® &
A
CAR-2

TC3 G2

& 066 ®

Fig. 21 CAR unit

2) Set the MODE switch 10 CW and the STBY switch
to SEND and adjust oscillation coil T1in CAR 1 unit
(X50-1320-00) similarly. A

3} Connect the freguency counter o TPS in IF unit and
make adjustment as shown below, while changing

over the MODE and STBY switches.

MODE SW|STBY Sw ADJ ADJ FREQ
USB REC USB(TC2) 8831.500KHz
LSB REC LSB(TC1)|8828.500 ~

FSK SPC| SEND TC1 8830.700 -

FSK
NARRW SEND TC?2 8830.530 ~»

MRK

FSK ’

WIDE SEND TC3 £829.850
MRK
NOTE:

When changing aver from FSK SPC to FSK MRK, or vice
versa, open or short the RTTY key on the rear panel. For
change-over from NARROW to WIDE, or vice versa, use
the switching connector {E31-0037-06) in CAR ASSY
unit (X60-1000-00) and after adjustment set it to
NARROW lrefer to Fig. 11).

2.2. Voltage adjustment of VCO
1. Measuring instrument used: Voltmeter
2. Adjusting procedure

1) Connect the voltmeter 10 TP4 in VCO unit
(X50-1330-00) of PLL unit (X60-1010-00) (refer to
Fig. 22).

2) Set VFO scale to 250 and check if the valtmeter
reading is within 2.9 to 3.2V, while changing over
bands.

NOTE:

For the detailed adjusting procedure, refer 10 the
adjusting methad of PLL ASSY unit described later.

vCco

- @ |

Som o
21)

T2

u.m s
T12

‘www TP TPE TF3

o @e®
RS ® ®
@ TPE P4

Fig. 22 VCO unit

2.3. Adjustment of antenna and Mi1X coil
1. Measuring instrument used

SSG {or built-in marker)

Since the tuned point may be deviated due to the shift of
antenna impedance, be sure to terminate the antenna
with B0 ohms.

. Adjusting procedure

DRIVE: Center (12 o'clock position)

Apply SSG output {or marker signal) at 60 dB to the
antenna terminal and adjust the coil pack unit
{X44-1140-00) in the following procedure of bands for
maximum AF output (S meter reading) and maximum
sensitivity. Reduce the SSG output suitably as the
sensitivity increases (refer to Table 1. Fig. 23).

45



ADJUSTMENTS

COIL PACK
L8
t!!).lu). .{35}
DRIVE
© @ B
- L9
© (+41] m
@11 ha]
L3 L Lo
.
[@  anr
@e
LK e L0 L8 Toa
280 114} (38 (1.9
(F31] 7 (lD]
L6 La
© @
MIX
(O] [@ BJww
L7 L5i14) L3zt

Fig. 23 Coil pack unit

e Tl BAND VFO scale
1 1.8 100
2 3.5 250
3 7 150
4 14 175
5 LA AY 0 (15.0MHz)
6 21 295
7 2:8.5 500
Table 1

2-4. IFT adjustment

1. Measuring instrument used: SS5G (or marker)

2. Adjusting procedure

1) Apply a signal of 14.175 MHz at 40 dB {or marker)

RF

Fig. 25 RF unit

2-5. Adjustment of IF trap coil
1. Measuring instruments used
1) SSG
2) AF VTVM
3) Dummy load for AF
2. Adjusting procedure
BAND: 7 MHz
VFO scale: 300
1) Make connection as shown in Fig. 26, and adjust
receiving sensitivity at maximum. Then, while
applying a signal of 8830 kHz at approx. 100 dB
from SSG, adjust L24 and L25 in the coil pack unit
(X44-1140-00) alternately and repeat the same
procedure two or three times. Until S meter
reading becomes minimum. When S meter pointer
does not deflect. make adjustment until AF output
becomes minimum {refer to Fig. 23 "Coil pack
unit’).

Oscilloscope

to the antenna terminal from SSG.

2) Adjust T1 1o T7 in IF unit {X48-1150-00) and T2 in
RF unit (X44-1150-00) until S meter reads
maximum value (refer to Fig. 24 and Fig. 25).

L

T
©

TCS T

@ 49)[e]:[@]:
@

T

.2

T TP3

T1| T3

e TIPS

.@ TC2

@ ®

VARG

@ :: @.Tﬁ
™ %)

T@-'

TG

Dummy load

=R s2

JJ, SPEAKER

L ANT

Fig. 24 IF unit

46
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@ TS-820
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Fig. 26 Adjustment of IF trap coil
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ADJUSTMENTS

2.6, Carrier balance adjustment
1. Maasunng insuument used. AF VTVM
2. Adusing procedure
IF SHIET: O fcenter)

1} Connect AF VIVM to IF OUT torminal on the rear
panel.

2) Tum the RF GAIN knob fully counterclockwise and
adjust VR3 and TC5 in IF unrt {X48-1150-00) alter-
nately unul the output becomes minimur (refer to
Fig.

2-7. Adjustment of noise blanker (NB) circuit

1. Measuring instrument used

11 Voltmeter 3 Oscilloscope
2} Naise generator
2. Adusting procedure
Simplified adjustment:

1) After receiving marker signal and turniing ON NB switch
acjust T8 and T9 unil the terminal voltage at TP1 an IF
unit (X48-1150-00! becames minmum [refer to Fig.
24

Formal adjustment:

1) Atter making e simplified agjustment, connect the
noise generator to the antenna and adjust drive VC unil
the noise output becames maximum.  In this case. set
the § mater reading within S5 to S7.

2) Turn ON NB switch and connect the oscilloscope to tha
cathode side of D13 in IF unit. Adjust T1 in IF unit until
the waveform changes from Figure-A to Figure B (refer

27

b1 Attr adiusiment

(2) Befora schustment
Fig. 27 Adjustment of noise blanker

3} Then. firg adjust T1, T3, T8 and T9 so that noise from
the speaker becomes small, whils taking care not to
make waveform on te oscilloscape deviste from that
shown in Fig. B greaty.

41 Ture ON RF switch and ATT switch and further fina
readjust T1, T3, T8 2nd T Even when the AF and ATT
switches are ON. 7 noise bianker should be effective.

51 In final stage, make sure that the recewing gain is not
reduced greatly

2-8. Adjustment of S meter
1. Measuring instrument used: SSG
2. Adjusiing procedure

1} After acjusting each saction until sensitivity
becomes minimum, adjust VR1 in IF unit
1X48-1150-00) under no signal condition, thus
making zero point adjustment of S meter (refer to
Fig. 24)

2) Connect SSG 1o the antenna terminal and apply O
48 input. Adjust T8 1n IF unit until S meter just
starts deflecting at O dB.

3} Set the autput of $SG to 40 dB and adjust VA2 in IF
unit until S meter reads S

2.9. RIT adjustment
1. Measuring instrument  use:
buils-in marker]
2. Agiusting proceduro
1) Set the RIT knob just to O {center] and turn ON RIT
switch
2) Receive the maker signal and turn VFO until  beat
of approx_ 1 kHz is ganerated
3) Turn OFF RIT switch and adjust VRZ in AF AVR unit
(X48-1080-00) until the beat frequency is kept
unchanged when RIT switch is turad ON and OFF
(refer to Fig, 28}

Unnecessary (use the

AF-AVR

Fig. 28 AF + AVR unit

2-10. Adjustment of marker fraquency
1. Measuring instrument used: Frequency counter
2. Adjusting procedure
1} Connect the counter 1o the colfector of Q4 in the
marker unit [X62-0008-011 and open the MS termi-
nar
21 Set the FUNCTION switch 10 CAL 25 kHz and
adjust TCY in the marker unit for 100,000 Hz + 1
Hz trefer to Fig. 281



5

Lt

e & & & &

Fig. 29 MARKER unit

2-11. VFO adjustment
1. Measuring instruments used
1) TF VTVM
2) Frequency counter
2. Adjusting procedure

Adjustment of oscillation frequency

Set the FUNCTION switch to VFO and connect the
frequency counter to VFO terminal (No. 13} on FIX VOX
unit {X50-1350-00). Set VFO to O division and check if
the oscillation frequency is 5.50 MHz, Then, set VFO 1o
500 division and check if the oscillation frequency is
5.00 MHz. If the frequency deviates from 5.50 MHz,
correct it with TC1 in VFO unit; if the frequency deviates
from 5.00 MHz correct it with L1 in VFO unit. Since
TC1 and L1 affect mutual oscillation frequencies. repeat
the above-mentioned adjustment three or four times
(refer to Fig. 30 and 31).

Adjustment of output voltage

Set the VFO to the 250 division. Then. connect RF
VTVM to VFQO {No. 13) terminal in FIX-VOX unit and
adjust rimmer TC2 in VFO unit until the output voltage
becomes C.6V.

FIX - VOX

U

TCA TC3 TEZ YOy

000
M

Fig. 30 FIX « VOX unit

48

VFO

@

RIT GND

Fig. 31 VFO unit

3. Adjustment of Counter (DG-1: Optional)

3-1. Frequency adjustment of counter standard oscil-
lator

Simplified adjustment:
1. Measuring instrument used: Counter and calibration
cable
2. Adjusting procedure
1) Insert the 1 pin plug side of the accessory counter
calibration cable into X-VERTER IN terminal on the

body rear panel and its 3-pin terminal side into the
3-pin terminal at the top of counter.

Fig. 32 Adjustment of counter standard
oscillator frequency

2) set the BAND switch 10 WWV and connect the
antenna to the set. While receiving a WWV signal
of 15 MHz adjust trimmer TC1 at the top of the
counter unit so that zero beat is obtained between
this signal and 1 MHz sigral connected in Item 1).

NOTE:

(1) Although zero beat can be checked through the
speaker, adjustment by watching S meter reading is
more accurate. S meter pointer vibrates on both
near sides of the actual zero beat point. This cor-
responds 10 approx. 1 to 3 Hz. At the zero beat
point, the peinter vibration becomes slowest.

N
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. ADJUSTMENTS

(2) The adjustable ranga by TC1 is 1 MHz £ 20 Hz. In
rough adjustment, recewe a WWY signal of 15
Mz and set the counter resding within 16.000.0
ana 149929

Formal adjustment:
1. Measuring insirument used:
2. Adjusting orrocedure

1} Short circut between CL2 and G in counter unit
(x60-1020-00} ard connect the autput between G
and CL1 10 the frequency counter

21 Adjust the timmer TC1 in the counter mix unit for 1
MHz £ 5 Hz lrefer to Fig. 33)

Frequency counter

COUNTER MIXER

Fig. 33 Counter mixer unit (DG-1: Option)

32 Adjustment of counter input Jevel
1. Measuring instrument used: RF VTVM
2. Adjusting procedure
11 Connect RF YTVM to TP in IF unit (X48-1160.00)
and acjust TCT in IF unit for 0.1V [refer to Fig. 241
21 Connect RF VTVM 1o TP2 in the counter mixer unit
{x48-1150-00) and adjust T1 and T2 in the same
unit unil tae pask velue i obtaingd (ouput is
a0prox. 0.12 10 0.2V (refer t© Fig. 33)
NOTE: ————
In this case, apply a carrer voltage of 0.1V 10 the CCR
terminal of the counter unit (by adiusting TC1 in IF unit

4. Adjustment of Transmitter Section

4.1, Adjustment of drive coil
1 Measuring msiument used
RF dummy load {502
Since the tuned paint devates dus 10 shift of the
antenna impedance, be sure 10 connect this unit
2 Agustng procedure

DAIVE. Center 112 o'clock position)
METER: ALC

Sex BAND switch to 1.8 MHz and set STBY switch
1o SEND, Adjust 1100 iF unit (X48-11560-00). T1
in RF unit (X44-1150-00) and 1.8 MHz band drive
cail in the coil pack uni [X44-1140-00) unul ALC
meter eads maximum {refer o Fig. 23, 24, 25).
2) Adiust th drive codl of each band unut ALC meter
The acjusting sequence and
sajustment frequency are the same as in item 2-3
“Agustmant of Antenna MIX coil’,
NOTE: ————————
Make this sdusiment al the same tme as the
adjustment of the raceiving coil pack until the peak va-
lues of transmitting and roceiving signals do not deviate
trom each other

n

reads maximurn.

4-2. BIAS adjustment

1. Measuring instrument used: Unnecessary
2. Adusting procedure
Set the meter switch 10 IP and adjust the BIAS VR on the
rear panel to BOmA.

2.3, Adjustment of carrier supprassion

1. Measuring mstrument used
1) RF VTVM
2} RF dummy load
3) Directional coupler
2. Adjusting procedure
1} Make connection as shawn in Fig. 34 and adjust
14175 MHz EW until full powsr is obtained

15820

Fig. 34 Adjustmant of carrier suppression

2} Switch over MODE swich 1o USB and acjust VAS
and TC2 in IF urt [X48-1150-00] alternately urtl
AF VTVM roads mirimum  Also. make adjustment
unil the USB and LSB levels become the same
trefer 10 Fig. 24).

4-4. Noutralization adjustment
1. Measuring instruments used
1) RF VIVM
2) RF dummy load



2. Adjusting procedure
MODE: CW
SG SW: ON
Neutralizing variable capacitor: Half-inserted position
1) In Fig. 34, make adjustment until maximum output
is obtained at 21.225 MHz.
2) Turn OFF the SG switch and adjust the neutralizing
capacitor until RF VTVM reads minimum.

4-5. Adjustment of carrier point
1. Measuring instruments used
1) AG
2) RF VTVM
3} RF dummy load
4) Directional coupler
2. Adjusting procedure
1) In Fig. 35, connect AG to MIC terminal and apply an
input of 1500 Hz at & mV.
AG RF VTVM  Power meter

N @a)
EIEAINE

Microphone
Fig. 35 Adjustment of carrier point
2) Adjust DRIVE, PLATE and LOAD until maximum
output is obtained.
Adjust MIN GAIN until output becomes 50W and
set the AG frequency to 250 Hz. Adjust VR1 in
CAR1 unit (X50-1310-00} until RF VTVM reading is
kept unchanged even when the MODE switch is
changed over from USB 10 LSB and vice versa {refer
1o Fig. 36).
Apply 5mV (at 1.5 kHz) signal to the microphone
terminal and adjust MIC GAIN VR to obtain 50
Watts output. Then, shifting the signal frequency 10
300 Hz or 2B00 Hz and adjust TC1 {in LSB) and
TC2 (in USB) so that RF VTVM reading is the same

level.
CAR-1 1

3

4

- © @
% . et Tz
VR1

Fig. 36 CAR 1 unit
4-6. Adjustment of speech processor
1. Measuring instruments used
1) AG 4) RF VIVM
2) AF VTVM 6) Fregquency counter
3) Oscilloscope
2. Adjusting procedure

50

ADJUSTMENTS

1) MODE............ UsB MIC GAIN .. Center
COMP LEVEL .. Full clockwise SGSW.... .. OFF
PROCESSOR... PULL STBY ... .. SEND
METER........... COMP

2} Connect a frequency counter 10 TP3. Adjust TC-4
o obtain the oscillation frequency of 451.4 kHz
watching the counter readout.

3) Apply a signal with the frequency of 1 kHz and the
output of 0.3 mV into MIC JACK using an audio
signal generator. Adjust T11. 712, T13. andT14 10
obtain maximum level at TP-2.

4) Set the audio signal generator 10 1 mV. and adjust
TC-3 and VR-6 to obtain maximum level at TP-2.

FEFFEEGEE
©
—]

°0
« ©©
Oscilloscope

gcﬁo_ o o @0

o o[l o ¢
m. 'é*,_im o

AF VTVM

7
=Ey

TH T3

@)@

A1) Ts =®; Q)

s TT iy [2
T2 @ @ ::: @tvﬁ

AL I_I @@

MIC TR  TPS

®

Fig. 37 Adjustment of speech processor

5} Set the output of the audio signal generator to 0.3
mV at 1 kHz and make & note of the level at TP-2.
Adjust finely TC-4 so that the level at TP-2 goes
down to — 6dB when the generator is set to 300
Hz. Adjust the oscillation frequency 1o below 4515
kHz, and the level at TP-2 to become — B6dB for the
first time when the oscillation frequency is gradually
increased from around 450 kHz.

Give the MIC jack a signal with 10 mV at 1 kHz.
Adjust VR-7 to obtain the same level at TP-2
regardless of whether the PROCESSOR switch is
turned 10 NORMAL or PROCESSOR position.

7} After completing these adjustments, set the
generator output to 0.3 mV. When the generatar
frequency is swept from 400 Hz to 2 kHz, the TP2
level deflection from the level at 1 kHz should be
within +1 dB ~ —5 dB. The noise level
measured at TP2 should be 10 mV or less with the
MIC input shorted-circuited by 47 kL.

8) Confirm that the COMP LEVEL METER pointer in-
dicates the range within 20 ~ 40 dB when giving
MIC input a 10 mV — signal at 1 kHz.

4.7. Adjustment of maonitoring level
1. Measuring instruments used
1) RF dummy load 3) AF VTVM
2) AG 4) AF dummy load

6

2. Adjusting procedure

4



ADJUSTMENTS

Simplified adjustment:

1) Set e FUNCTION switch to CAL 25 kHz and take a

beat of approx. 1000 Hz. Set AF variabla resistor 1o 3
Gesired volume,

21 Apply 2 voice signel t© the MIC terminal, turn ON the
MON switch, and set STBY switch to SEND. Adjust VR4
in IF unit {X48-1150-00) uniil the monitor output level
becomes nearly the same as the maximum ouiput du-
fing calibration {refer 1o Fig. 24),

Formal adjustment

1) 1f Fig. 38, make adjustment unil fulf power is obtainad
3t 14.175 MHz, CW. and set the MODE switch 10 5588
(or Lsal

Powar meter

Microphone
Fig. 38 Adjustment af manitor fevel

2) Appiy a signal of 1000 Hz a1 § mV from AG to the MIC
terminal and sot the FUNCTION switch 1o CAL 25 kHz
Adiust AF GAIN ustil the AF output level becomes 0.63Y
when AGC is turned ON in receiving condition.

3} Then. turn ON the MON switch and set the STBY switch
10 SEND. Acjust YR@ in IF unit {X48-1150-00) unti the.
manitor output level becomes 0.63V.

4.8. Adjustment of VOX operation
1. Measuring instruments used
1) AG
2} Microphone
31 RF dumeny load
2. Adjusting procedure
SG SW. OFF
VOX. ON
MODE. 558
1 Cornect AG to the MIC terminal and apply  signal
of 1500 Hz at 5 mV. Adjust VOX GAIN VR until the
relay is operated.
2} Adjust VOX DELAY VR. and make sure that the time
constant changes in VOX. Then, adjust the tme
constant for approx. 1 sec

3) Connect the microphone to the MIC terminal and
kaep the microprone approx. 10 cm or less away
from the speaker Set the FUNCTION switch 1o
CAL 26 kHz and receive a signal. Turn ANTI VOX
VR unul VOX fluctuation is stopped.

4.9 Adjustment of side tone
1. Measuring instruments used
1} AF VTVM
2} Oscilloscope
3} AF dummy load {80}
4} Key Ishorting lead also usable}
Adjusting srocedure
SG SW: OFf

MODE: CW
AF VR: 12 o'clock position
STBY: SEND
1) In Fig, 39. adust VR3 in AF - AVA unit
(x49-1080-00) until AF output becomes 50 mw
10,63 /8% with the key down refer 1o Fig. 28}

Osailoscope AFvTVM

Fig. 39 Adjustment of side tone
4-10. Adjustment of RF moter
1. Measuring instrument used: RF dummy load
2. Adjusting procedure

SG SW:
MODE. CW
BAND 14

1) Connect the AF dummy foad to the antenna and
make adjustment until the ansmitting output

becomes maximum at 14.175 MHz

Set the meter switch to RF and adjust AF VR on the

rear panel until the RF meter reads 250 mA on the

1P scale

5. PLL Adjustment
5-1. Adjustment of PD unit
51-1. BPF adjustment
1. Msasuring insiruments used
1) Oscioscope
2) Sweep generator
3) Detector (refer o Fig. 40)



ADJUSTMENTS

To asciloscope

w o

Fig. 40 Datector

2. Preparatory work
Extract PLL unit fram the body. remove the shield cover
and disconnect connector PLL-1. When this connectar
is disconnected. the ground of the unit is Hoates
partially Thus, connect the shislding case in PD unit o
the body (TS-820) with a sunable clip wire. Set tne
band o the desired positon.
Adjusting procadure
i) Connect the detector to TP1 lor TP2) in PD ur
(X50-1340-00) and connect 1ts outpu to the 052
toscope lrefer to Fig. 411
2) Ground TP3 m PD unit end connect the swesp
generator output 1o CIB-BND connector termina s.
3) Adjust T1 {red). T2 yollow) and T3 (red] in PD una
until the output waveform becomes as shown 1n
Fig. 42

Fig. 41 PD unit

750 kb 750 iz

4 a0 or less

Fig. 42 Output waveform

NOTE: —  ——
(1) Trs band widn should be 525 MHz 750 kHz or
more and the valley depth shouid be 4 dB or less
Set the osciloscope 1o maxmum sensitivity and seu

the sweep outut o as low oulput level as possible

§-1-2. Adjustment of balance VR
1 Measuring inswyments used
1 556
21 RF VTVM
2. Preparatory wark
11 Follow the same procedure as in 5-1-1
2! Disconnect connect PLL-3 and set the band to the
desired position witnin 21 10 296
3. Adjusting proceaure
Apply 2 signal of 8.83 MHz within 106 to 108 dB from
S5G between connector tarminals CIB ang GND and
adjust VAT until the output of RF VTVM connected 1o
TP1 for TP2) becomes minimurm dip {refer 1o Fig. 411

5-2. Adjustment of VCO unit
5.2.1. Adjustmant of VCO coil
Simplified adjustment
1. Messuring instrument used: Volimeter
2. Adjustng procedure
1) Connect the voltmeter to TP4 in VCO unit
{X50-1330-001. Keep the slide switch in VO unit
10 NOR siae irefer to Fig. 22).
2) Set the VFO scale to 250 and adjust oscillation corls
T1 through T10 until the voltmeter reads 3.2V.

NOTE:—

(1) When VEO is changed from O to 500, the voltmater
reading should changed proporiionally.

(2} In a band more than 21 MHz, there are two tuned
ponts of 3.2V. The proper tuned point is obtained
when the core is inserted into the printed circuit
board side. In an improper tuned point the voliage
is kept unchanged regardiess of wining of VFO.

Formal sdjustment
1. Measuring instrument used: Frequency counter
2. Adjusting procedure
the slide switch §1 in VCO unit
(X5C-1330-00) 10 TUN side and comnect the
counter between TP and TPG {GNDI.
2) Adjust the individua! coils shown in the following
list 1o the relevant set frequencies.
3) Short circuit banween TP1 and TP2 in VCO unit and
measure frequency. Then, short circuit between
P2 ang TP3 and resdjust frequency. and check it
the diference betwsen two frequencies lies in the
variatle range shown in the following st
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ADJUSTMENTS / REFERENCE DATA

REFERENCE DATA
Bing | Gol | Sotfmaueney Varisbe ngo
waw | T 2408 MKz +450 kHz or more Counter Mix Unit IC6 {4PB2490)
18 | T2 1088 MHz =330 e or mora Teuth Value List (8 segments)
3s | 13 1258 Mz £350 ks mors
7 lTa 16.08 Mz £400 ke or mare Input Outpdt
" Ts 23,08 MHz £500 kHz or mare BilofclBlAlalb]clale]r]s]n
n | re 3008 M 800Kk o rore B0 e [ [ L L[]l
P 3708 Mz 1500 ke or e o[mlL L Ll Clalwjn|mln[ali]L
s | vs ssaue =500 kizor mre NN
2 |19 3808 Mz £500 ki ormora 2Rl Lin|c[alulc|nln]clulc]
205 | o 36 58 Mz 1500 ki ormare s Ciu]nlalulnlalL]cln]L]
AT e NN RANGER
i slalC|ncln]a] mlalclalalL
Tasie 2 o[ nlnlL n clnln|ala]n]c
7 H[ i w Al a] sl L]t
5-2:2. Adjustment of trap coil [efofarelilclmlalwlwlnlwlulc
1. Measuring instruments used felulMiLlclu[uln|n]niclnlalL
7 55 o] i NI
2) AF yTVM RNONOENPDEEDD
2. Adjusting oroceduro [e[wm oo ol Llilt|L
1} Connact SSG through 3 capacitor to the cathade ala A e oLl
side (the line connected 10 R28, 472) of drodes D1 wisa Lot
1 D11 in VCO unit (X60-1330-001 under recening ssTulalalw Al ol
condition
x=Hort

Set the BAND switch to 29.6 position. and receive @
signal of 8.83 MHz from SSG and then make ar-
rangoment so that a suitable beat comes out of AF
output. Adjust TR in VCO unit unt the beat output
becomes minimum

TS-820 MODIFICATION FOR MARINE
BAND {2.134 MHz)

1. Receiver section
Set the driver knob to the center position. Adjust the
ANT cails and RF coils 1o obtain maximue sensitivity at
2.0 MHz. As a result, the frequency range of 1.80 MHz
~ 2136 MHz can be covared.
Transmitter section
1) Set the driver knob 10 the center position, Adjust
the drve cail to obtain maximum cutput power at
2.0 MHz
2. Remove two capcitors C4 {390 PF) and C31 {12
PF} of the olate VC and ‘nstall a 330 PF (3 kV)
capacitor
3) Remove the load fixed capacitor C26 (220 PF) By
tnose modificators, the frequency range of 1.86
MHz ~ 2.15 MHz can be covered,
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- 9 ——
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Q7: 25A496(Y)
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D3.4: TN6O

Db: WZ-061
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CIRCUIT DIAGRAM / PC BOARD
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VF0-820

BLOCK DIAGRAM

VFO BOARD X40-1110-0Q

_________________________ -

-
§ VFO OSC
Bufter Amp

Buffer Amp.

Bufter Amp.

. Contral \

SWITCH BOARD ki e e e e e — —
X41-1080-00 el ————
| [}
® @
! [
INDICATOR BOARD |  yrp  RIT B

X54-1180-01

9V IN

V ouUT
{MAIN VFO)

VFO CAL

SPECIFICATIONS

OSCILLATION FREQUENCY:
50 to 5.5 MHz |
OSCILLATION CIRCUIT:
VFO: Clapp Oscillator
OUTPUT VOLTAGE:
1 volt + 3 dB (across a 470 ohm load}.
FREQUENCY STABILITY:
Within +100 Hz per 30 minutes after 3 minutes of
warm-up.
SOLID STATE COMPLEMENT:
2 transistors
2 FET's
6 diodes
POWER REQUIREMENTS:
The VFO-820 receivers power from the TS-820.
12.6 VAC. 40 ma. 12.6 VDC, 40 ma. 9.0 VDC. 25 ma.
DIMENSIONS:
6.5" wide x 6.0" high x 7.5" deep (excluding feet}.
WEIGHT:
6.6 lbs. (shipping weight 8.36 Ibs.}

CONNECTION WITH TS-820

VFO-820 TS-B820
Py (-] 0
CpE)
‘® || o

*O 00 o © L]
j i |

=) |
Grounding Cable
] i
Transceiver Interconnecting Cord

SETITN

D2,3.1N60
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11 & o i
g oe Lo n rec
N | -
| —— |b3aSEL-103W % | LS
| @D“l f | 51
| iGN I { I FUNCTION
b e O —— 4
X54 -1180-01 B vOEBB
VFO-820
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VF0-820

VFO-820 SWITCH UNIT (X41-1080-00)
With regard to VFO unit {X40-1110-00},
fer to that of TS-B20 . Re-
reler Ref. No. Parts No. Description marks
, Re-
Ref. No. Parts No. Description marks CAPACITOR
c ] CK45F1H1032 Coramic  D.O1uF +ao%—zu%l
MISCELLANEOUS RESISTOR
s2 540-2077-05 Push switch RIT R1 PD14BY2E392) | Carbon 39k +5%  1/4W
R2 PD14BY2E102J Carbon 1k§2 +5% 1/4W
A01-0300-13 Case
A20-1071-05 Panel SEMICONDUCTOR
A22-0200-02 Sub-panel D1 [ v11-0219-05 | Diode _ vosB [
A23-0430-03 Rear panel POTENTIOMETER
A40-0156-13 Bottom plate
[ vA1 [ R12-3022-05 [ 10ka(B) |
BO1-0105-05 Dial escucheon SWITCH/RELAY
B08-0012-04 Rubber cap s1 $29-1093-05 Rotary switch
B10-0212-14 Front glass aL1 S51-4031-05 Relay
B10-0197-03 Front glass (dial}
B20-0373-04 Dial scale MISCELLANEOUS
B20-0374-04 Dial scale {A} mono-scale (front) — E23-0047-04 Terminal {square)
B20-0375-04 Dial scale (B) mono-scale {back) - E40-0713-05 Mini-connector
4 B30-0078-05 Pilot lamp 12V, 40 mA
B40-1410-04 Model name plate - J12-004B-05 Relay cramper
B50-1538-00 Operating manual
D23-0142-05 Ball retainer INDICATOR UNIT (X54-1180-01)
E01-0903-05 9P MT socket - Re-
E05-0901-05 9P MT plut with lead x 2 Rel. No. Parts No. Desaription marks
EQ9-0204-05 2P plug socket
E14-0101-05 1P plug RESISTER
B oo Jormina ::::::: e R3 PD14BY2EGB1J  |Cerbon  B8OU 5%  1/4W
14BY2E471J Carb 47011 +5% 1/4W
£23-0069-05 Terminal (for earth cable) x 2 R4 PD14BY2E47 Arbon /
E31-0035-05 7P connectar with lead SEMICONDUCTOR
D34 | Vvi1-0430-05 | LeD SEL-103W |
F15-0210-04 Bilinding plate
. MISCELLANEOUS
HO1-1587-04 Carton case (inside) -_ E23-0046-04 Terminal {square) x 3
H03-0528-04 Carton case (outside}
H12-0047-03 Cushion {F) - F20-0501-04 Insulator x 2
H10-0968-03 Cushion (R)
H20-0372-04 Protection cover - R92-0150-05 Short jamper
H25-0103-04 Polyethylene bag -
H25-0029-04 Polyethylene bag Protaction cover
PACKING {H20-0372-04)
101-0025-04 Leg (small) VF0O-820 Cushion R
J02-0049-14 Leg (28¢) x 4 Operating manual
J18-1301-04 Dicde holder x 2 (850-1538-00)
J21-1495-04 Lamp stopper
J21-1503-04 VFO stopper
J21-1570-04 PC board stopper
J32-0222-04 Boss A (for dial scale A)
J32-0223-14 Boss B (for dial scale B)
J32-1030-14 Round boss {holding leg)
141-0020-04 Knob bushing
J61-0019-05 Vinvl tie x 7
K21-0267-04 Knab x 2, RIT, Function
K23-0709-03 Knob, MAIN
K29-0166-04 Knob, push
K29-0269-04 Knob, calibration
X40-1110-00 VFO unit
X41-1080-00 Switch unit
X54-1180-01 Indicator unit

72
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DG—1

DG-1 SPECIFICATIONS ,, 18387
from Standasd oscillator
14 .0JY
RANGE OF FREQUENCIES DISPLAYED: _
Displays all the transmit/receive frequencies of T5-820 10 B3 21 4 o
fi—{fc = somna} i~ oureur
the accuracy of 0.1 kHz order. e A 28 — 31 MHz
ACCURACY OF STANDARD OSCILLATOR: .
Within af = 1x 10°* after one month of ageing under
ambient temperatures of 0°C ~ 50°C.
OPERATING TEMPERATURE: BAND MHz VEO Freq. (MHz) Output fraq. {MH2) LPF BAND
—10°C ~ +50°C 3% 1o 1283 e~ 5 } om
SEMICONDUCTORS AND INDICATOR: 7 1583 ~ 1633 80~ BS
14 22.83 ~ 1333 150 ~ 165
IC ..o s . k! wros 1383~ 2423 180~ 168 } ::
TransiStOr ....o.coovoereiieaensianss 2 2?32:3;_:; i::::%:; } o
DIOE oo . 29 37.83 ~ 38.33 300 ~ 305
o 295 2833 ~ 3883 30.5 ~ 310
Fluorescent indicating tube (B digits) ...y 1

Digital counter mixer and fraquency

With regard to adjustment and installation of DG-1, refer 10

page 36. 48 and the operating manual. Vee
.63 MHz 28, 285, 29, 295 MHz
1 MHz
|

FLOAT RCC OUT| 4 i 14 JJy ©B3 j t—e

LD 1N Ve ! QUTPUT

R ! 1

Vee o DECOUP OUT ] m 28 ~ 31 MHz

veo 1 ) fe = 12MmHz 0B2
INPUT I I I 1' :: Ir.'.‘\ t;

ﬂ I T

18.35. 7 MHz

Second mixer circuit diagram

F e ]
B LO c K D IAG R A M COUNTER MIXER UNIT [X54-1150-00} I u
e 11 R |
QY gUFF  QIMIX Q3 BUFF :‘:::?m L+ —

@ Qie-19f  20MH
G20 SW Oigit drvad

B

Q4 BUFF

Scanning pulse
Qz 3w PANSTRIOT

cAL QUT

10kHE

1C3 4104 Ch 110
1C8~11 Deceds counter
| L LATCH pulsa l
[—= RESET oulse
| 100KHE 10k H I I
— I o |
e —— — o —
3% Countar Freq. {When CAR Freq. « B 81D MHzI COUNTER UNIT (X54.1160-00|
T BV AVR UNIT
BANG | VCD Frea } Counter Frea | BAND  VCO Fren Counter Frea, -
- - . — ar AVA I
Wi, | mE-2403 [ t600-1es0 | 2 983-3033  2200-2250 I“" 2V
'8 | 10831113 280~ 330 | 78 3683-1711 29.00-7950 |
35 | 12331283 ' 450~ 500 | 285 11.33-3783  2950-3000 I |
7 1583-1633 | 800- RSO | 20  ME-WX 30003050
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DG-1 COUNTER ASS'Y {X60-1020-00)
Ret.No. Patsho. | Description e ] | et v s No. [ Descristion L"':"“
|
wisceLLANEOUS misCELLANEOUS
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12005008 | Cushion A
HIZ003T.04 | Cushion B COUNTER MIXER (X54-1150-00)
12005204 | Cushion D
H12.0002.02 | rotecton e
125-0077-03 Protection cover x 3 Rt No. Parts No. Oescrption KA
K25.0112.08 | Protecion cover N
capaciTon
192022108 | Hoxegonsibossx2 - ——
a1 [cesrimion 00 +80%—20%
yerrzzooo | svavaunt = Kast1n2232 0022,F +80%—20%
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s 208 15
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= preggpe
G | cxesrmazaz Qozzr +B0%-20%
DISPLAY {X54-1170-00) 35 | ccascrinizos o zsn
s |ccascrrmn 15F s
]| |ccascuimssos spE os%
Ret No. Paristo Description manks| [ €38 | coascuinazas 220
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Ref No Panstlo Description i | CEATS Pors No. Description e
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#5960 | POIACYZONTIL | Camon 4700 15%  10W
RS1 PO14CY28102 Carbon 1k 5% 1/BW MISCELLANEOUS
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DG-1

— —] PACKING
Ref No Par1s No. Description
marks
Operating manual

- E23-0046-04 Square terminal x 5 (B50-1566-00)
- E40.0327-05 Type U pin ass'y A == ‘
- £40-0607-05 Mini-connector x 3 Cushion A
- E40-0B26-05 Type U pin ass’y x 2 (H12:0050-04|

AVR ASS'Y
- E40-1714-08 Mini-connector
VR1 R12-4021-06 Sami-fixed resistor SOkQ(B) .

Cushion C

{H12-0049-04)

Indicator .

COUNTER (X54-1160-00) Cushion D
[H12-0052-04)
o Re- Counter unit ASS'Y Protection cover
Ref. No. Parts No. Description marks y (H25-0112-04)
CAPACITOR
c1 CC45CHIHI101J Ceramic 100pF +5%
c2 CK45B1H102K Ceramic 0.001uF +10% (H 12-0048- 04'
Cc3 CEO4W1C220 Electrolytic 22uF 16Wv
C45 €90-0262-06 Ceramic 0.047uF
(o] CEO4W1A101 Electrolytic 100uF 10WV Carton case (Inside)
c7~9 C30-0262-05 Ceramic 0.047uF {HD1-1614-03)
RESISTOR
R1.2 PD14CY2B272) Carbon  2.7kQ  +5% 1/8W
R3 PD14CY2B472) Carbon 4.7k} +5% 1/8W
R4S PD14CY2B104) Carbon 100k  +5% 1/8W
R6.7 PD14CY2BB21J Carbon 82000 +5% 1/8W
R8.9 PD14CY2B103J Carbon 10k +5% 1/8W
SEMICONDUCTOR
Q1.2 V03-0270-05
IC1.2 V30-0151.05 ic TD3490BP
1c3 v30-0131-05 [ TD3472AP
IC4 Vv30-0132-05 Ic TD3400AP
IC5 v30-0169-05 ic SN74HOON
IC& v30-0168-05 IC SN74176N
IC7~11| Vv30-0151-05 IC TD34908P
1IC12 ~ 16} V30-0167-05 IC TO3475AP
Ic17 V30-0165-05 Ic TD3450AP
1C18 V30-0166-05 IC TD34B60AP
1€19.20 | V30-0165-05 IC TD3450AP
IC21 V30-0166-05 IC TO3460AP
Ic22 V30-0165-056 IC TD3450AP
IC23 V30-0132-05 IC . TD3400AP
IC24 v30-0151-05 IC TD3490BP
IC25 v30-0164-05 Ic TD3442AP
IC26 | v30-0163-05 ic TD3404AP
COIL/MISCELLANEOUS

L1 L40-4701-03 Ferri-inductor 17uH
- E40-0607-05 Mini-connector x 3
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COUNTER ASSY UNIT (X60-1020-00
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7.9: 25C460(B), Q2: 3SK22(GR). Q8.,12~19: 2SA733(R),
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YG-88C/DS-1A

YG-88C SPECIFICATIONS

CENTER FREQUENCY:
BB30.7 kHz
PASS BAND WIDTH:
Better than +250 Hz (—6 dB)
ATTENUATION BAND WIDTH:
Less than +900 Hz (— 60 dB)
GUARANTEED ATTENUATION:
Better than 80 dB
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DC connactor

FUSE 15A

OC 13.8v

DC-DC CONVERTER (X46-1000-00)

Powst
connectar

YG-88C
Ref. No. Parts No. Description n:::l_cs
MISCELLANEQUS
- B42-0664-04 Labei
- B50-1556-00 Operating manual
- L71-0024-05 Crystal filter
- HO1-0585-05 Packing case (Inside)
- H03-0200-04 Packing case (Outside)
DS-1A SPECIFICATIONS
SEMICONDUCTORS
T20A6(2)
RATED FINAL STAGE INPUT *
More than 90W at CW (18 ~ 28 MHz), DC13.8v
POWER CONSUMPTION *
15A (CW uansmission)
0.6A {heater switch OFF in signal receive mode)
5A (heater switch ON in no-signal receive mode)
Note: AT DC13.8V
POWER SUPPLY
DC12-16V (siandard: 13.8V)
DIMENSIONS
BO (W) x 51 (H) x 94 (D} mm
WEIGHT
300g *TS-820 15 used.
DS-1A
Ref No. Parts No. Description ml.::-ks
— B50-1567-00 Operating manual
- EOB-1207-05 12P Plug
- E33-0074-00 Wire kit
— FO5-1531-05 Fuse 15A
- HO1-1617-03 Case {Inside)
- HO3-0544-04 Case (Quiside)
- H10-1001-03 Cushion
- H25-0029-04 Polyathylene bag {Small)
- H25-0103-04 Protection bag
- H25-0105-04 Protection bag
- J13-0037-05 Fuse holder
- J41-0024-15 Cord bushing
- J61-0014-05 Free up bolt
- X46-1000-00 DC-DC converter

H25-0103-04

Operating manual

2B
o .E Protection bag
N H25-0105-04

Cushion
H10-1001-03

Case (Inside)
HO1-1067-03

Ref. No. Parts No. Description rn':ari-cs
CAPACITOR
c1 CEO2W1E221 Electrolytic 220uF 26wV
RESISTOR
R1 R92-0121-05 Resistor (Cement) 2 4%} 5w
R2 R92-0120-05 Resistor (Cement) 2200 2w
SEMICONDUCTOR
Q1.2 V11-0292-05 Transistor 2N4049
MISCELLANEOUS
- E20-0513-08 5P terminal x 2
- FO1-0170-14 Heat sink (A)
- F01-0171-04 Heat sink (B)
- F11-0195-14 Cover (Heat radiating)
Protection bag

DC-DC converter unit
X46-1000-00




¢ e

TRIO-KENWOOD COMMUNICATIONS, INC.
M 1111, WEST WALKUT STREET COMPION CALIFORNIA 80220, USA.
TRIO-KENWOOD COMMUNICATIONS, GrnbH .
0 D-6374 STEINBACH-TS INDUSTRIESTRASSE, 8A WEST GERMANY.
TRIO-KENWOOD CORPORATION
W 6-17, 3-CHOME, AOBADAI, MEGURO-KU, TOKYO, JAPAN,
]
J




