


INTRODUCTION

You are the owner of our latest product, the new TS-120S(V) transceiver. Please read this in-
struction manual carefully before placing your transceiver in service. The unit has been
carefully engineered and manufactured to rigid quality standards, and should give you

satisfactory and dependable operation for

AFTER UNPACKING:

® Shipping container:

many years.

Save the boxes and packing in the event your unit needs to be transported for remote

operation, maintenance, or service.

® The following explicit definitions apply in this manual:

MNote: If disregarded inconvenience only, no risk of equipment damage or personal
injury.
Caution: Equipment damage may occur, but not personal injury.
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Frequency Range

s TZOS TS 120V SPECIFIQATIONS

. B0 meter band:
40 meter band:
20 metar band:
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350 ~ 400 MHz
F00 ~ 730 MHz
14.00 ~ 14 35 MHz

15 meter band:
10 meter band;

21.00 ~ 21.45 MHz
28.00 ~ 29.70 MHz

WY, 15.0 MHz
Mlode. . SEB/CW
Grounding ... tn Fam venaa e S o A EE Megative ground anly
Power Requirements . } St .
TS- 1203 TS-1200
Receaive 074 IBSVDC 07413.8vVDC
Transmit 184 13.8VvVDC 4513 8VDC
Final Power Input ....... .. T
| TS-1205 TS-120v

80~ 15m band | 25W PEP for S5B operation

| 20W DC for CW ocperation

200 PEP for 55B aperation
160W DC for CW cperation

| 160W PEP for 558 operation

10m band 25W PEP for S5B operation
| 1400 DC for OW operation | 20W DC for CW operation
ALCINPUT e e, — 10V DC max (from linear)
Audio Input Impedance ..., : . 500N ~ BO K
Audio Qutput Impedance ... ... . . 41~ 16
Audio Output - S S Mare than 1.5 watts (with less than 10% distortion) into an 8-ohm load
RF Output Impedance . ... ... ={al¥
Frequency Stability ... ... ... ... Within 100 Hz during any 30 minute period after warmup.
Within £1 kHz during the first howr after 1 minute of warmup
Carrier Suppression ... ... ... . Carrier better than 40 dB down from the output signal
Sideband Suppression. ... Urwanted sideband is better than 50 dB down from the output signal,
Spurious Radiation.... ... ... . Better than 40 dB down from output signal
Harmanic Radiation .. ... ... ... ... Better than 40 dB down from output signal
Image Ratio ... ... ... ... ... Image frequency better than 50 dB down fram the output signal
IF Rejection.............. xS s et v S B B B IF frequency is 70 dB or more down from autput signal
Receiver Sensitivity ... ... 0.25 uM at 10 dB S+ N/N or better
Receiver Selectivity ............... ... T, S S5B 2.4 kHz | — 6 dB)
4 2kHz (— 60 dB)
oW 0.5 kHz {— 6 dB}
1.5 kHz:{ — B0 4B)
* Optional CW filter installed.
Semiconductors. ... ...
| T5-1208 TS-120V
Ic : 26 26
FET [ 16 16
Transistor 90 84
Diode 142 137

Dimensions:

TS1208 . e 2471 « 94H = 2930 mm
[9-1/2% = 3-3/4H = 11-9/160 inch}
TS-120V . 2410 = 94H « 2360 mm
19-1/2W « 3-3/4H = 9-1,/40D inch)
Weight ... P SR T T 1 TS5-1205%: 56kgl{12.2lbs)
TS-120V: 4.9kg(10.8 Ibs ]
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1. SINGLE-CONVERSION SYSTEM USING ALL
CIRCUITRY

The single-conversion system, with a unigue Phase Locked
Loop circuit, FET balanced mixers and MOS FET s, assures
axcellent spurious and intermod characteristic

2. BUILT-IN DIGITAL DISPLAY

The digital display affords easy reading of operating frequen-
cy to an accuracy of 100 Hz on any band and any mode.

3. BUILT-IN IF SHIFT CIRCUIT (Passband Tuning)

An IF SHIFT system is built into the transceiver to allow shif-
ting of the IF passband, thereby eliminating adjacent-
channel interference.

4, 3.6 ~ 29.7 MHZ AND WWY BANDS

The transceiver is designed to oparate on LSE/USE/CW in
the 3.5 ~ 29.7 MHz bands. WWV (14.5 ~ 16 MHz) is alsa
built into the transceiver to permit accurate frequency
calibration.

5, COMPACT, LIGHTWEIGHT DESIGN
The T5-1205{V] has many advanced features, yet it is com-
pact and lightweight, surtable for mobile and field operations
as well as fixed-station operation,

6. EASY OPERATION

All controls and switchas are carefully arranged for easy of
operation, ensuring convenience and versitility.
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7. ALL SOLID-STATE DESIGN

The all solid-state, compact unit features 2 wide-band final
stage. eliminating the need for peaking controls.

8. FOUR FIXED CHANMNELS

Four FIXED channels can be installed. one for each of 7, 14,
271 and 28 MHz bands. The 3.5 MHz and 28 MHz FIXED
XTAL position can be exchanged by simply moving & con-
nector on the AF-GEMN unit

9. FULL RANGE OF AUXILIARY FUNCTIONS

The TS-120SiV] is eguipped with VOX, balanced gate
system noise blanker and a 25-kHz marker

10. OPTIONAL CW FILTER YK-B8C

The TS-1205(V) permits use of the optional YK-B88C CW
filter. CW semi-break-in operation is provided using the
built-in VOX and CW side-tone circuits.

11. WIDE VARIETY OF OPTIONAL ACCESSORIES

The following optional accessories are available: Regulated
Power Supply (PS-30. P5-20). Mobile Mount (ME-100),
CW Filter (YK-BBC), External VFO [WVFQ-120) External
Speaker (SP-120).
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SECTION 2. PREPERATION FOR USE
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2.1 ACCESSORIES

The following accessories are furnished with the TS-
12050V:

Instruction manual......... CR S 1
External speaker plug ... ... 1
TP DIN remote plug....... 1
DC power CORd. ..t eeien 1
Fuse, 208 (TS-1208) .. 1

AA (TS-T20V) 1

2.2 INSTALLATION

It is preferable to choose an operating location that is dry
and cool, and 10 avoid operating the transceiver in direct
sunlight,

Allow adequate ventilatian, particularly during mobile opera-
tion.



2.3 INTERCONNECTION

Connect the transceiver as illustrated in Fig 2-1.

Microphone
Eithar a low or high m-

Headphomes
Use headphones of 4 o 160

padance microphone (50040
1o 50 kI can be used. The
PTT switch should be in-
solated from the mac @ircuit
Ishown in “a’}. Use a
microphore with a separate
switch and MIC line s0 both

impedance. The optiongl HS-
4 headphong i best suited for
use  with the TS-1Z051W]
Starea-type headphones can
alse be usad

{}‘?-.x

FT.T. and WOX are available. {_1..;.

@@

Kary
— =k - For CW operation. connect
[ Toaral: Vi inaiicted €de o 205 vour key to the KEY jack at
i ——e B tha rear. Use shislded cahl
o cr;nhl,l a g = :E o _h_l-emnnm . 1 cable E;l;;l;ﬂ: 7E:BP:BFI.
| ih L 24 | B s buile-in
. al thin ﬁs:m:-u i i 2 7 speaker. a5 external
| Translgrme: - 2 speakar can alsc ha
| R 3 e I :%: e ;
| coonore D5 E 5w =T rear EXT 8P ek s |
| g o N SP- 120 |- 1 Jack using
i Il mat Tres Microphone connection ! the supplied plug.
Micraptonall © a8 External VFQ
rana ) ,.%___ — VFO-EI0 For connection of ext
Transtarmer O Switch e | ermal 'n.-'FD 1 gﬂ o
il not this = Nota: VFO-520 and
| — VFO-B20 cannot be
GMND terminal uged

It is recommended that an ground
lead be conmected to the GNOD
terminal at the rear of the set to

REMOTE connectar
Extamal accessores can be con-
nacted o the TS-1205(V)

prevent the possibility of eleciric

b tHraugh the REMOTE connector.

. ;:-}:tk 'II;".-"I and IECId Usze as The PTT terminal and be used for
| ort. and neary a lead as possi- . R remote  contral  of s BTt
l EI‘:. FIQ. 2.1 lntﬂrcunne::tmn of TS-'IEI:IS aibon i ol of  sendlreceve
Microphone = Headphones
Either @ low or high imped- TS-120V Use headphones of 4 10 160
ance microophone (5000 1o impedance. The aptional HS.
508 ¢an be used. The P.TT. 4 haadphona is best suited far
switch should be insoiatad use with the TS5-1205(v),

from the mig crrcui (shown in
@k Use a microphone with
a separate switch and MIC
ling so both P.T.T. and VOX-

Sterec-tyoe headphones can
glgo be wsed,

are avanlable.

¥
»

{A {8]
[ . Yiew fram cord side =
Tranyformar
| R —t B
Migregmane [ i@ -:IE it "
. - B o R
12 1R o e .
% Swatch |
| Tranglarrme: |
Mictophone [ n"l_k % Gminc m I
—| — e H I
ol pet thin iy w

g o—— gy

Micrepnane [I &

Ky
For CW operation, connect
your key to the KEY jack at

the rear. Use shislded cable
= __,.t External speakar
X - Besides the built-in
speaker, as  extprnal

speaker can also be
waed. Connect o the
rear EXT SP jack using
the supphed plog

SP-170

REMOTE connector
External accessores can be conn
ected to the T3-12050) through

i Traeaformar & suich
TS 120
o) not Bk r- .
[ , BRI
GND tarminal ! I ! !
! o IRER

It is recommended that an ground
lead be connected to the GND
terminal at the rear of the set to
pravent the possitality of electne

nnes

the REMOTE connecter. The PTT
ermungl and be used Tor remote
control of zand/recene operation

Extermal WFO
For conmection of ext-
ernal VFO. 120

=P

; L=

shock TVl and BC = I (o) ' '
5nc-:r=. and ne::s" a?:;ﬁ 3:5;0513; . MR- 1 @L e ‘T;{;EQELDFG-EM b
ihe Fig. 2-1 Interconnection of TS5-120V e = PR G e




2.4 ANTENNA AND POWER SUPPLY

Connect the antenna and power supply as shown in Fig. 2-2 for fixed-station ar mohile operation:

Fized station ogeration
. Foweer supply

For fixed s1abon antenna in- I,
stallation. see Fage 17

1 I :

| I

| Lightrureg Jt[ TS-1205

| arrestor e d ‘ J - i ;

| F iype Connecior i . = — — S J
— N — )
= Lo’ e
.f = : |
| / - .
Antanna socke [:i Red-White
- oC pPover tarmanal
Rav/a % ‘
r"::ﬁ\-_ zna
Canngct battery 10 OC ]
- 3 T 1 powEr
f ’% terminal. For detailed instogc. ;

! i LN nans. See Page 15 MNote: Lise mither
For o molile antenna insialis- {battery or ragulatad,
tan, sea Page 15 Asupply. but not

Eﬂnhllﬁ SLalion opnraﬂn:| goth. |
|_ F:g 2-2 Antenna and Power Supply Cunnentuuns of TS-120% Barery |
— — - - i
Fixed station uparalian Fower supply
PS-20
Far fixed s1atan gntenna inst- - I
allation, ses Page 17
Lightning . TS 130V
arrestor e |
.

LIH F rype connedctor |
[ amer

T -r—r--; = F l.
IS
[ 11 a Ll P
_m}_“l"'j | :"|:II!:' |
Antenng socker . J IRREEY] _'___;_“. jR| B
For mobile  antenna  inat- : T T DC power
allaton, see Page 15

Red-Blazk

1armimal

" Fusa

Cannact battary to D power
terminal . For detailed mst-

ructions, see Pags 15 .M/ Use ether

4’} battery or regulal-
wd supply. But mol
beatha

[Mabite statio: -
i Lﬂf"“”“ﬂ Fig. 2-2 Antenna and Power Supply Connection of TS- 120V
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28 ANTI VOX CONTROL

2% DELAY COMTROL —
T4 WOX GAIN CONTROL

i SUBDIAL

1) METER

Zj{JIGITAL DISPLAY

4;, STANDBY
SWITCH

73 MODE SWITCH -

B MIC CONMMECTOR

B! PHONES JACK

T VOX SWITCH
& METER SWITCH

) FIX SWITCH -
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TU MAIN TUNING KNCE
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SECTION 3. CONTROLS
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12 RIT INDICATOR

IS CARRIER LEVEL CONTROL
T8 MIC CONTROL

——— (11 AF GAIN CONTROL

8 RF GAIN CONTROL

9 8amD SWITCH

T8 IF SHIFT CONTROL

28 POWER SWITCH
71 MOISE BLAMKER SWITCH

"}2 CALIBERATOR SWITCH

A RIT SWITCH
S 16 RIT CONTROL

Fig. 3-1 Front Panel

3.1 FRONT PANEL

1) METER

The meter has three functions, two being selected by the
METER switch, In recaive the meter is automatically an 5-
meter showing receive signal strength on a scaleof 1 ~ 9.9
+ 20. + 40 and + 60 dB. In transmit, the meter shows
IC(TS-1208), RF output (TS-120V) or ALC level depending
on METER switch position.

% DIGITAL DISPLAY
The digital display indicates true operating frequency to an
accuracy of 100 Hz

3 MODE SWITCH

The made switch selects type of operation.
LSB ...t Used for lower-sideband operation. [LSB is
most commen in the 3.5 and 7 MHz bands.)

Use......... .. Used for upper-sideband operation. (USE is
maost common in 14 21 and 28 MHz bands |
CwW ... IR, Uszed for CW operation.

4 STANDBY SWITCH

This switch selects receive or transmit function,

In the REC pasition, the transceiver is normally in the receive
mods unless the microphone PTT switch is depressed, in the
SEND position. the TS-1205(V) is switched to the transmit
moda.

CAUTION: Do not transmit without an antenna or dumimy
load. Equipment damage will occur. Such damage is not
covered by warranty,

& MIC CONNECTOR

Connect your micrephene (MC-308, MC-355, MC-50, ete. ).
reflernng to Fig. 2-1. The TS-1205(V) accepts both low and
high impedance microphones.

& PHONES JACK

The headphone jack allows use of 4-to-16-0hm
headphones. HS-4 optional headphones provide optimum
results. Stereo-type headphones can also be used. This will
disable the internal and external speaker.



T VOX (VOICE OPERATED TRANSMIT) SWITCH

This function is used for SS5B VOX or CW semi-break-in -
peration. In the MAN [manual) position, the Iransceiver s
keyed by either the standby switch or the microphone PTT
switch for VOX operation, the standy switch ramains i
RED. [See page 12

8 METER SWITCH

During transmission. the meter swirch determines mater

tunction. The switch selects between:

ALC ... The meter manitors the output of the final

stage power amplifier during transmis-

sion, During SSB operation. adjust the

MIC control so that the meter pointer is

within the ALC zone. Similarly. adjust the

CAR control for CW aperation.

The meter monitors final stage collector

current.

RF(TS-120V)... In this position the meter monitars the
relative RF output of the transceiver,

IC {T5-1205),

3 FIX lfixed channel] SWITCH

The TS-120S(V) has a built-in fised channel ascillator
icrystals are user-provided, optionall which is activatad by
the FIX switch for fixed channel or VFD aperation.

il SUBDIAL

The subdial is calibrated from O to 500 It iz driven fram the
main tuning knob to indicate the transceiver's aperating
frequency.

T MAIN TUNING KNOB

This contral is used to select the desired operating frequen-
cy. The scale on the control knoh is calibrated at 1 kHz in-
tervals, allowing accurate tuning. For exace frequency. read
the Digital Display.

1% RIT INDICATOR
This light emitting diode indicates the RIT circuit is OMN.
13 IF SHIFT CONTROL

By using this contral, the IE crystal filter canter frequency
can be shifted +1 kHz, allowing adjustment of tone quality.
or eliminating interference fram adjacent frequencies.

For normal operation. this contral should be set to the center
"0 position (detent),

i RIT CONTROL

When the RIT circuit is ON, this will vary recaive frequency
by about 115 kHz. When the control is set to the 0
center position, there is no frequency shift.

15 CAR (CARRIER LEVEL) CONTROL

This control is used to adjust the carrier output level only
during CW operation. Adjust the control 50 the ALC meter
indication is within the ALC zone

B

& MIC (MICROPHONE GAIN) CONTROL

This adjusts mic amplifzs gain during S5B operation Again,
adjust the cantrol so tre ALC meter indication s within the
ALC zone

AR GAIN (AUDIO Galn) CONTROL

This control adjusts the receiving audio amplifier gain.
Volume of the received signal increases as the contral g
turned clockwise.

4 RF GAIN CONTROL

This adjusts the recaiver section's RE armplifier gain. Turn
the knob  fully clockwise for maximum gain.  Turn
countarclockwise to reduce the gain.

i BAND SWITCH
The 9-position switch selects all the amateur bands from 3.5
to 287 MHz and WWY. Set the switch to the desirad band

W POWER SWITCH
This switch the TS-1208(V) ON and OFF,

i NB (NDISE BLANKER) SWITCH

This switch is used to reduce pulsating ignition naises of the
type usually emitted from motor vehiclas,

i CAL (CALIBRATOR) SWITCH

This switch energizes the built-in 25 kHz marker circuit. The
calibrator turns ON at the in position,

i RIT SWITCH

This push switch turns the RIT {Receiver Incremental Tun-
ingl circuit ON and OFF. With the switch depressed. the cir-
Cuit is activated and the RIT indicatar is illuminated, allowing
the receive frequency to he shifted by about +1 5 kHz in-
dependent of the transmiz fraquency by using the RIT con-
trel. The RIT circuit is turned OFF when the switeh is oyt

W VOX GAIN CONTROL

This control adjusts WOX circuit sensitivity for both SS8 and
CW cperation

i DELAY CONTROL

This control is used o adjust the “Hold™ time of the VOX cir-

cuit. Clockwise adjustment Qives longer hald-time,

% ANTI-VOX CONTROL

This control is used to adjust the VX system so that it is not
tripped by sound fram the speaker.

A



MIANT CONNECTOR ————

Z1GND TERMINAL——

FIOW KEY JACK

e (8 COOLING FAN

B EXT WFD COMNECTOR

AV EPEAKER JACK

N
AEFEREMCE FREQUENCY
ADJUSTMENT ACCESS

T REMOTE CONNECTOR

- \— F10C POWER CONNECTOR

3.2 REAR PANEL

) ANT (ANTENNA) CONNECTOR

This UHF connector should be attached to a suitable anten-
na for transmitting and receiving. The antenna cable should
be of a B0-chm unbalanced type, terminated in a PL.259
plug.

Z) GND (GROUND) TERMINAL

The TS-120S5(V) should be grounded through this terminal
te aveid the possibility of TVI and BCl. Use as short, and
heavy a lead as possihle,

@ CW KEY JACK

For CW operation. connect your key to this terminal using a
two conductor phone plug and shielded cabla.

%, SPEAKER (EXTERNAL SPEAKER) JACK

An external speaker of 4 ~ 16 ohms impedance (such as
the SP-120) can be connected here. This will disable the in-
ternal speaker.

5 REMOTE CONNECTOR

This is used for interconnecting a linear amplifier or ather
equipment. For connection, refer to the illustration below,

fig. 3-3. Always use shielded line for all functions.
150

Umswitched AF QUT
(84Y

T —

TS-120S INTERNAL WIRING

Fig 3-2 Rear, Top Panel

Function | Pins
ALC * 6. 6ND (— 10V DC max)
Realay [
control 2andSord
125V DC * Bridge 2 to GND if reguired.
1A max
EXTPTT 3. GND

8! EXT VFO [EXTERNAL VFO) CONNECTOR

This is for connection of an external VFD-120. (Note: the
VFO-520 and VFO-820 cannot be used, since thair
operating frequency is incorrect.)

7' DC POWER CONNECTOR

This is used to connect the DC power supply

8 REFERENCE FREQUENCY ADJUSTMENT

For PLL reference oscillator adjustment. Use WWY signal
far calibration

3

COOLING FAN

The cooling fan operates when the heat-sink tarmperature
rISEs.

[4s)
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SECTION 4. OPERATION
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Sattings for reception

‘ Set 1o desired ‘

E RF Turn fully
| cloeckwise
| AF Turry fully
Center posimign ] | counterclockwise.

Settings for transmission

Transmit-
receive

urn CAR .:nd -]

T
— BAIT fully ;‘:1,1|.||11|,~rz
Set o desired mad¢.] clockwise f

" |[set e
By desived band |

selpctar
switch

Jm dasired band

Microphone

Fig. 4-1 Control and Switch Settings

4.1 RECEPTION

First connect the antenna, microphone and key. Than, set
the controls and switches referring to Fig. 4-1. For S5B
aperation the MODE switch should be set o comply with
common operating practice; that is. it should be set to LSE

4.1.2. NB SWITCH

for the 3.5 and 7 MHz bands and to USB for the bands
above 14 MHz

Ascertain that the TS-1208(V) is ready for operation, then
turn, the POWER switch ON. The meter, dial scale and
digital display will illuminate, indicating the transceiver is in
operation. The transceiver is fully solid-state. allowing
reception as soon as the POWER switch iz turned ON.
Advance the AF GAIN contral clockwise until some receiver
naise i5 heard from the speaker. Turn the main tuning knok
s0 the desired signal can be heard clearly.

While turning the main tuning knob, the frequency (MHz
digits) reading on the digital display will change at the edge
of each band (for example. from [28.999 9] 1o [29.000.0]
MHz}. When tuning above or below a band edge. the 1 MHz
and 10 MHz digits are blanked, as shown below.

The TS-1205(V) has a sophisticated noise hlanker designed
to reduce ignition-type pulse noise. The noise blanker is par-
ticularly important for maobile opgration. When nscessary,
activate the noise-blanker by depressing the NB switch ON.

4.1.3. RF GAIN CONTROL (Fig. 4-2)

is absant.

For normal operation, this control should be turned fully
clockwise for maximum sensitivity.
reduced by turning the control counterclockwise.

Adjust the BF GAIN so the S-meter does not show ex-
cessive deflection. This minimizes noise during reception
and allows the S-meter to indicates signal peak [or a little
below that point), noise is markedly reduced when the signal

Receive sensitivity is

S-meter peak point

5 T 8 .y

(38998 |[7o000 J[140000 (210000 |[ 280000 (299959
| | |

|

'

pooo [ @sas |[ esse |[ asese [ swsa ][ oooo ]
S-meler reading FHLS
Sgnals brbow at full counter- '?'*“-7‘““‘"'"
4.1.1. WwWV RECEPTION this level are = ~clockwise position pagation
S e artenuated || of AF GAIN contral — -
: ! AF GAN —H)— BF GaN
To receive WWY at 15 MHz, set the BAND switch to i v 1

JIYWWY and turn the main tuning knob until the subdial

= J

e ]
g e ¥
wh [ e

Pl

AF GAIN —@— RF GAIN

of 15.000.0.

| ‘:I';I"MI!L‘,..I.----L-I‘-‘"’-—L\_\:,jf'\:l';I
reads “500". The digital display indicates *.000.07 instead j "‘m :&

]

| g, Turn

| GO Ler
| in

clockwose

Fig. 4-2 RF GAIN Control Operation




4.1.4. RIT CONTROL

By using the RIT {Receiver Incremental Tuningl control, the
receive frequency can be shifted by about + 1.5 kHz without
changing the transmit frequency.

If the frequency of the station you are working changas, your
receive frequency can be reset by turning the RIT switch ON
and adjusting the RIT control.  Adjusting the control
clockwise increases the frequancy The RIT shift can be
checked by the digital display. When first calling another
station, the RIT should be OFF, octherwise your transmit and
receive frequency will coincide,

4.1.5. IF SHIFT CONTROL

The IF SHIFT control is usad to shift the passband of the IF
filtar without changing receive frequency. By furning this
contral in either direction, the |IF passband is shifted as
shown in Fig. 4-3

The IF SHIFT is effective in eliminating interference when
the receive signal is superinposed on nearby signals during
operation in USB, LSB or CW mode.

Turnad in =) direclion Turned & direction

IF filter passband

- charactaristic ‘
)

8
Signal

Sgnal |

1

\ i} s, 0
Inmerfering signal

Interfering signal

m'r_E}_ur SHIFT FIT = F SHFT
[+]

RN A

Turn i @ directan

to aliminate intar-
ference from signal (@)

Fig. 4-3 IF SHIFT CONTROL

.m'r—i.‘.—.r SHIFT

-

-
W

Turn in & diraction
ta eliminate inter-
ference from signal &

{1} USB Mode

Adjust the |F SHIFT contral in the @ direction and lower
frequencies are cut. Adjust the contral in the © direction
and high fraquencies are cut.

{2) LSB Mode

Adjust the control in the @ direction and higher frequencies
are cut. Adjust the control in the & direction and low fre-
Quencies are cut.

i3] CW Mode
By using the IF SHIFT in canjunction with the RIT. tone
Jquality can be adjusted

4.2 TRANSMISSION (Fig. 4-4)

CAUTION: -
Beforg transmitting, be sure to connect an antenna ar dum
my load with a VSWR of less than 1.5:1. Never attempt to
transmit with the antenna terrminal laft open.

When testing the transmitter, connect a 50-ohm dummy
load. rated at more than T00W (TS-1208), 10W (TS-1200)
Refer to Fig. 4-1 for initial control settings

When the TS-12050V) s ready for transmission, use the
following procedure:

® S55B Operation

1 Set the MODE switch to LSB or USB

2 Meter switch to ALC.

3 Standby switch to SEND.

4 Speak into the microphone and adjust the MIC GAIN for
meter deflaction within the ALC zone at signal peaks.

MNOTE:

For AFSK or 55TV ocperation. signal may hs input through
the MIC jack. Set MIC gain for approximately 50% duty
11/2-power] as read on the lc meter scale.

® CW Operation

1 Set the MODE switch to CW and the meter switch to
ALC.

2 Set the standby switch to SEND and adjust the CAR
contrel so the meter deflects within the ALC zone. If a
key is connected, it should be depressed during the ad-
justment,
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4.2.1. FINAL STAGE PROTECTION

Tha TS-120S5(V) features a VSWR protection circuit to
protect the final-amplifier transistors. The circuit in the TS-
120V is different than the circuit-in the TS-1205.

(1) TS-120Vv

If the VEWR increases because of improper antenna im-
pedance, the protection circuit activates to prevent the final-
stage transistors from being overloaded. In this case,
transmitter output power 15 reducead,

(2) TS-1208

Three different protection circuits are designed into the T5-

1205,

[v The same VYSWR protection method as used in the TS-
120V is used in the TS5-1205. That is. the final-stage
transistors are protectad by detecting VSWHR of the
antenna system and automatically lowering transmitter
output power if the VSWR is too high,

il When the heat-sink temperature rises, a detection cir-
cuit activates a cooling fan. Under normal conditions,
this cooling fan sufficiently cools off the heat sink
radiator.

iiij The heat-sink temperature could rise abnormally during
long transmissions, if the area adjacent to the heat-sink
is blocked. In this case, the TS-120%5 automatically
returns 1o the receiving mode, and transmitting is not
possible  until the heat-sink cools to the proper
temperature.

MNOTES: -

1. If transmitter output decreases due to activation of the
protection circuit caused by high VSWR, recheck and
carefully retune the antenna system.

2. When the cooling fan starts, determine that adeguate
air flow is possible in the heat-sink area.

(Z) Operation of the Coaling Fan

The cooling fan operates when the heat-sink temperature
rises, and it ceases to operate when the temperature
decreases to normal. The heat-sink is made of dig-casting
alurninurm and is actually the rear panel. It must be kept
clear of surrounding objects. in order that heat will dissipate
easily.

The cooling fan is designed to operata when the heat-sink
temperature is at a specific level, regardless of whether the
unit is in transmit of receive mode

4.2.2, MIC GAIN CONTROL (Fig. 4-8)

This control adjusts the microphone input level. When using
the TS-1205(V) in USB or LSB mode, connect a microphone
and set the standby switch to SEND (antenna or dummy
load MUST be connected).

Set the meter switch to ALC and speak into the
microphone. Adjust the MIC GAIN control so the meter
does not deflect out of the ALC zone at signal peaks.

The T3-1205(V) accepts either a low or high impedance
microphone (500 1 to 80 k). When using a low impedance
microphone (500 ) the MIC GAIN contral should be ad-
wvanced higher than when a high impedance microphone is
used. while observing the ALC meter.

® ALC (Automatic Levael Control)

The ALC monitors the transmitter final stage output to
minimize distortion in your transmitted signal. It
automatically adjusts output to an optimum level.

Foarmter should not deflect bayond
ALC zone at signal peaks

Fig. 4-5 ALC Adjustment

4.3 VOX OPERATION

4.3.1. VOX SWITCH

VOX (woice operated transmit} is used to switch the TS-
12080V} into transmit mode by your voice. Depress the
switch ON and speak into the microphone. The transceiver
automatically switches to transmit mode (the MIC control
should be adjusted in advance as explained in ltem 4.2.2).
Both the send switch and the MIC P.T.T. switch are left in
the REC position.

4.3.2. VOX GAIN CONTROL

This adjusts the WVOX circuit sensitivity, Speak into the
microphons at normal voice levels and adjust the control.
Clockwise increases sensitivity, allowing transmission with a
low voice level. Transceiver operating condition can be
checked by the sound from the speaker. When the speaker
is silent, the transceiver is in transmit mode.

Mote that if the control is advanced too far, the VOX circuit is
“tripped”’ by ambient noise

4.3.3. ANTI-VOX CONTROL

This prevents the VOX circwit from being “tripped” by sound
fraom the speaker.

Adjust the control 5o the VOX will not cperate at the desired
speakaer valume lavel



4.3.4. VOX DELAY CONTROL

This control adjusts the transmit held time of the VOX cir-
cuit. If the hold time 1s too short, the transceiver will return
to receive mode as soon as you stop talking into the
microphone. This can be eliminated by turming the control
clockwise,  Adjust the control comfortable operation at a
normal rate of speech.

4.4 SEMI-BREAK-IN OPERATION

The TS-12051V) has a built-in side-tone oscillator to permit
semi-break-in operation, besides the normal CW operation.
During semi-break-in operation, the transceiver is placed in
transmit mode when the key s depressed, returns 1o and
receive mode when the key s released. The VOX circurt is
activated by the side-tone.

For semi-break-in operation, set the VOX switch ON and the
MODE switch to CW.

For semi-break-in operation, adjust the VOX GAIN to insure
that the transceiver 15 set in transmit mode whenever the
key is depressed. Also, adjust the VOX DELAY for desired
hold-in. WOX and ANTI VOX adjustments are not required.

4.5 FIXED CHANNEL OPERATION (Fig. 4-6)

The TS-1205(V] has a built-in crystal-controlled oscillator
for fixed-channel oparation. This feature is most useful for
commonly used frequencies, nets, or any situation where
crystal-controlled operation is required. To use the fixed-
frequency ascillator, turn the FIX switch to the FIX position.
The TS-1205(V) accepts a maximum of four crystals one
each for the 7. 14, 21 and 28 MHz bands (the 28 MHz band
includes 28.0. 28 5. 29.0 and 295 MHz, 50 it is possible to
operate in 28.1, 288, 29.1 or 20.6 MHz with a 28.6 MHz
crystall. For operation in the 3.5 MHz band, change the
position of the connectar from the 28 MHz to the 3.5 MHz
position as shown in Fig. 4.6,

AF-GEN UNIT x43-1110-01
' 1
e (@ |
5.=IDE TOME
ﬂ
'.' 1421135 In:-crl
coao TC:'I-
'3 oC CJ |28.3 5
'@Jl' @ r@’/ "'--:;-r
TCE TCE TC4 TE‘ESMHE
170 14 21} L operstion
-[," 'I|-<:|r
gl '?' ’ﬁ 12 e
__,——'—"__'_ Green While e ahon

Fig. 4-6 3.5 MHz or 28 MHz crystal selection

The crystal frequency 15 determined by the following far-
mula:
Crystal frequency IMHz) = 55 — X 4 Operating frequency
iMHz)

¥ = Band Switch
Frequency (3.5, 70 etc.)

NUTE —— N
TRIO KENWOOD does not supply crystals.

Crystal Specifications:
Type of crystal holder HC-28/U
Oscillation frequency. 5.5 ~ 6.0 MHz
Multiplication: Fundamental
Frequency tolerance T0002% at normal temperatura

Cscillation circuit: See Fig. 4-7
Load capacity: 26pF
Equivalent resistance: 251 max
Drive level 2 mi
Q1 25C4E0(B ) A e
Q2 0250018580y ) ?21
= -

Fig. 4-7 Crystal Oscillatar Circuit




4.6 CW OPERATION (Fig. 4-8)

For CW operation, your transmit frequency should be
“zarced” to the transmit frequency of your contact station.
Recewve frequency is BOD Hz lower (as indicated by the
digital display} than the transmit frequency of your contact
station, so that his signal is received as a B00-Hz beat note.
This also allows your contact to receive your signal without
having to retune recaiver.

Tuning methads are detailed in the following paragraphs

Contact station frequency

Transmit fragquency ~\4 t/ﬂemam frequency
|
Heatl signal

Your frequency

f
Transrmit fraguency - Receiver frequency

|
L

_-.I

800Hz

Beat note

"1'

Fig. 48 Tuning for CW Operation

4.6.1. OPERATION WITHOUT OPTIONAL CW FILTER

Set the IF SHIFT control to its center position and the RIT
switch OFF. Adjust the main tuning knob for an 800-Hz
beat note and your transmit frequency will then coinside
with that of your contact station {"zeroed”). During recep-
tion, the side-tone monitor is activated by pressing down the
key [VOX OFF). In this case. listen to the side-tone superim-
posed on the receive signal and adjust the main tuning for
similar side-tone and incoming CW avoid tone. By so doing,
transmit frequencies will be zerged,

You may now adjust the RIT for a pitch which suits your
preference. If intereference is encountered, adjust the IF
SHIFT. For more convenient and effective CW operaticn,
use of the optional ¥K-88C CW crystal filter is recommend-
aed.

4.6.2. OPERATION WITH CW FILTER (YK-B8C)

Set the IF SHIFT to its center position and the RIT to OFF.
Adjust the main tuning knob for maximum deflection of the
S-meter. Receive signal pitch will be about 800 Hz, in-
dicating correct tuning

14

4.6.3 KEY CONNECTION (Fig. 4-9)

Your key should be connected as illustrated in Fig 4-9 when
using an electronic keyer, make sure that polarity is correct,
Always use shielded ling from the key to transceiver,

T5-120v

HEY ‘

T5-1105

Bafore comnecting, check that the

polarity is connect. The KEY jack
provides = 8V, Use shialded
calble

L Fig. 4-9 Key Connection

4.7 MOBILE OPERATION (Fig. 4-10)

The T5-1205(V), being compact in design, is ideal for mobile
operation.  Satisfactory  mobile  operation iz achisved
through proper power and antenna connection. and thought-
ful transceiver installation and adjustment.

4.7.1. TS-1208(V) INSTALLATION

Secure the T5-1205[V) under the dashboard using an op-
tional ME- 100 mounting bracket as shown in Fig. 4-10 As
an alternative, use strapping. making sure that the TS-
1208(V) will not slip out of place while driving the vehicle.

NOTES:— : — -
1. Do not install the TS-1205(V] near the heater outlet.

2. Allow sufficient space behind the T5-1208(V) to ensure
proper wentilation.

472 HOW TO HANDLE THE POWER CABLE

When connecting or disconnecting the power cable to or
from the power cannector, be sure that the power switch is
always in the "OFF” position. Observe polarity of the cable.
The TS-1205(V) operates on 13.8 VDC, negative ground.
Battery polarity must be correct. The power cord is color
coded:

CAUTION: Observe battery polarity,



Antenna Antenna brackel must have

Antenna bracker
must have good
metal o matal

| contact % -
‘.
s
| P

| Bumper mounnng
| brackel

Pass cogxial cable
through the drain hale

terminal as possibla

Loading coil -

good metal @ metal contact

To ant terrm TS0 2050V}

Since an HF antenna is Iarge and heavy, 11 mus! be nsialled to withstand
srong wind SIress

II Use short heavy leads

Fuse should be as close 1o the battery

Use fuse block. battery aco
essory posibon, 208 minim
urmn rating

Fuse

Turn POWER switch OFF
bafore connecting -

Fig. 4-10 Mobile Operation disconnecting ths power cord

POWER CABLE

T5-120W TS5-1205
red & red and white @

red or black & black and gray &

Connect the TS-1205(V) power cable to the battery ter-
minals, with consideration to current requiremeants and noise
prevention. The maximum current drawn by the TS-120%
reaches to between 18 and 204 when transmitting.
Therefore. the cable should be made as short as possible, us-
ing the specified fuse. Also, determine that the power
system of the car (including the battery and generator or
alternator) will handle the increased load of the TS-1208(v),

Route battery and ANTEMNA leads away from all high

voltage secondary circuits to prevent ignition noise in-
terference

4.7.3. MOBILE ANTENNA
{1} Antenna Installation

Use a rugged mount for the mobile antenna because HF
antennas are larger (and have more wind load) and heawvier
than VHF antennas. A bumper mount is recommended for
genaral use. The ground side of the mouwnt must be ground-
ad perfectly to the body of the car since the body itself func-
tions as the ground plane for the mobile antanna. (Refer to
Fig. 4-10.)

MNOTES: - it S
1. Some cars have a urethane bumper. For such cars
ground the antenna mount to the body.

15



2. When tuning the newly installed antenna. use the TS-
1205(V) in the following procedure:
+ Turn the CAR control fully counter-clockwise for
minimum transmit power
= With the TS-12051V) in transmit mode, raise
transmit power output slowly by rotating the CAR
control clockwise. The antenna can be adjusted with
MINIMLT power,
+ Transmitting with full power is recommended after
the antenna is adjusted for a VSWR helow 1.5:1.
3. Antenna installation is critical for successful mobile
cperation. For further information refer to THE RADIO
AMATEUR'S HANDBOOK, BRADIO HANDBOOK, or
other texts.

{2) Coaxial Cable Connection (Fig. 4-10)

When the antenna 15 mounted on the vehicles bumper, the
coaxial cable from the antenna can be routed to through a
drain hole in the trunk. When the antenna is roof mounted
connect the cable through the hole in the door. In this case,
care should be used not to allow rain water to come into the
vehicle,

i3) Antenna Adjustment (Fig. 4-11)

Some mebile antennas are not designed for §0-chm im-
pedance. In this case, impedance matching between the
antenna and the coaxial cable (502) is required, This can
be achieved by using an antenna matching device or

coupler.
I Adjust langih

o

- Cne twrn coil

Bumpar.. o ,./
Hq::ﬁ

Bumper Antenna
graund
Gred Dip meter
Discannect —
Coaxial cable

Fig. 4-11 Adjusting Antenna Resonance

The antenna to be used should first be checked with a dip
meter to insure that it is designed for your operating band,
then the impedance matching should be checked with an
SWHR meter, [See Fig. 4-11)

The VSWHR should preferably be less than 1.5:1 for satisfac
tory cparation. For antenna adjustment refer to the antenna
instruction manual.

4.7.4. NOISE REDUCTION

In motor vehicles. ignition noise is generated by the ignition
coil or distributor. Other sources of noise include the wiper
or heater maotor,

Although the TS-1205(V] is equipped with a noise blanker
to minimize ignition noise, it is imperative that some Preven-
tive measures be taken to reduce the noise 1o the lowest
possible lavel.

(1) Antenna Location Selection

Since ignition noise is generated by the vehicles engine, the
anienna rmust be installed as far from the engine as possible,

{2} Antenna Matching

In genersl. mohile antennas have a lower impedance than
B0-ohm coaxial cable. resulting in a mismatch between the
antenna and the coax. Such trouble can be eliminated by

using &n antenna tuner between the TS-1205(V] and the
coaxial cable,

= Matching Circuit Examples

AT-120
o—-]-—ftm\—w—,ﬁ'—o ‘
N PUT =2 Aouteur ey
o o =

Fig. 4-12 Matching Circuits

(3] Bonding

The component parts of mator vehicles, such as the engine.
transmission, muffler system, accelerator, etc., are coupled
to one another at DC and low frequencies, but are isolated at
high frequencies. By connecting these parts using heawy,
braided ground. straps, ignition noise can be reduced. This
connection is called “bonding”.

(4) Use lgnition Suppressor Cable or Suppressor Spark
Plugs

Moise can be reduced by using spark plug with internal
resistors, or rasistive supprassor ignition cable.

(5} Battery Power Connection

It is recommended that battery power be supplied dirgctly to
the TS-1205(V) from the battery terminals.



(6] Battery Capacity

The power systemn of a motor vehicle is comprised of a

battery and an alternator {when generates power while the

engine is running) to supply current to loads or o charge the

battery.

Since the transceiver draws hi current. during transmit care

should be excersised so the power system is not overloaded.

When using the transceiver, the following points should be

observed from the viewpoint of battery maintenance:

(L' Turn the transceiver OFF when the lights. heater, wipers
and other high-draw accessories are used.

& Avoid transceiver operation when the engine is not run-
ning.

3 If mecessary, use an ammeter andfor a volimeter to

 check battery condition.

4.8 FIXED STATION OPERATION

4.8.1. Power

The TS-120V power requirement is 44 at 13.8 VDC when
transmitting with full power. The Kenwood model PS-20
power supply for fixed stations matches the TS-120V in
design and performance.,

The TS-1205 requires more than 184 at 138 VDO when
transmitting with full power. Use the Kenweood model PS-
30 power supply for fixed stations,

482 ANTENNA

Fig. 4-13 Rotary Beam Antenna

For HF fixed-station operation, an antenna specifically
designed for amateur operation is recommended. Antenna
types include the wire antennas, verticals, rotary beam, and
other antennas. HF antennas are quite large and must be in-
stalled to withstand strong wind, heavy rain, etc.

Ay antenna used with the TS5-1205(V] should be of 50
ohm impedance and shouid be connected using an ap-
propriate coaxial cable such as RG-8/1.

Impedance matching is important. Impedance mismatching
will result in a high VSWR and power loss, or can cause un-

wanted harmonic radiation and interference (TV], BCI
The impedance match can be checked with an SWR Mmeter.
Generally satisfactory operation is assured when the VSWR
[Voltage Standing Wave Ratio) is less than 151

For impedance matching between the antenna system and
transceiver, use of the AT-120 Antenna Tuner {option) is
recommendead. A rotary beam antanna is very effective for
DX operation in 14, 21 and 28 MHz bands. (Fig. 4-13)

MNOTE: - —
Frotect your equipment — use a lightming arrestor.

4.9 DIGITAL DISPLAY CALIBRATION

4-14)
Connect the antenna and set the BAND switch to WWY
Turn the main tuning dial to about “500™ to receive the 15.
MHz WWY signal.  Adjust the dial until a low-freguancy
beat is heard. Mext. dapress the CAL switch and a marker
signal is superimposed on the WWW beat signal. A double
beat [two beat signals of high and low frequencies) will now
be heard.
While receiving this double beat, adjust the Counter unit
trimmer through the reference frequency adjustment access
opening (at the side of the TS-1205(V)) so the two beats are
heard as & single beat This completes calibration of the
Digital Display. After calibration depress and release the
CAL switch.

. Trimmer T |

. Accass |

~Insulated twning tool
. -

First, remove cover

Fig. 4-14 Digital Display Calibration

4.10 ANALOG DIAL CALIBRATION (Fig. 4-
15}

- The main dial scale is graduated at 1-kHz intervals. One

revolution of the main dial covers 25 kHz. To calibrate the
scale. turn the CAL switch ON and in SSB mode zero-baat,
or in CW mede tune for an BOO Hz beat. Hold the main tun-
ing knob from rotating and slip the calibration ring to the
nearest major (5 kHz) graduation. The dial is now calibrated.

Mote: For exact frequency, read the Digital Display.

Fig. 4-15 Analog Dial Calibration
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5.1 GENERAL INFORMATION

Your TS-1205(V} has been factory aligned and testad to
specification before shipment, Under normal circumstances,
the transceiver will operate in accordance with these
Qperating instructions.

If your transceiver fails to work, contact the authorized
dealer from which you purchased it for quick, reliable repair
All adjustable trimmers and coils in YOUT transcaiver were
preset at the factory and should only be readjusted by a
qualified technician with proper test equipment
Attempting service or alignment without factory authoriza-
tion can void the transceiver's Warranty.

5.2 INSTALLING THE CW FILTER YK-B8C

Figure 5-1 illustrates cabinet removal, Remove the aight
top-cover and seven bottom-cover screws and [ift away the
panels,
CAUTION: : :
The speaker lead is attached 1o the chassis, so be careful
when removing the top cover. The lead can be unplugged. if
Necassary.

Install the filter unit as follows:

1. Disconnect power BEFORE proceeding,

2. Remove the bottom cover.

3. Remove 6 screws holding the IF unit IX48-1210-01)
located behind the Band switch,

4. Install the filter on the IE circuit board.
Solder the four pins from the rear using a low-power
soldering pencil {25 W),
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)
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Fig. 5-1 Cabinet Removal and YK-BBC Installation

5. Move the connector {29) 1o its alternate position.
18
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5.3 HOW THE TX FINALTRANSISTORS ARE
PROTECTED

Final transistor protection is provided by sampling the
reflected power. As the reflected pOWer is increased (higher
SWRI transmitter drive is reduced, thus decreasing input to
the final transistars  This in turn reduces collector loss,
protecting the final transistors

54 ORDERING SPARE PARTS

When ordering replacemant aor spare parts for vour equip-

ment. be sure 10 spacify the fallowing:

®  Model and serial number of your transcever, Schematie
number of the part. Frinted circuit board number on
which the part is located, Part numhber and name, if
known, and Quantity desired

NOTE:
A Full service manual is available as 5 separate publication.

5.5 SERVICE

Should it ever become Necessary 1o return the equipment for
repair, pack in its original boxes and packing, and include a
full description of the prablems involved. Also include your
telephone number. You need not Feturn accessory items
unless directly related. 1o the service problem. Tag all
returned items with yvour call far aasy 1D,

Please mention the model and sarial number of vour radio in
any correspondence. whether phone ar written. For future
reference. record this information in the space provided on
the back cover of this manual

NOTE:
When claiming warranty service, please include a photocopy
of the bill of sale, or other proof of purchase showing the
date of sale,
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The following optional accessories are available for use with
the TS-12050V).

s * Model P5-20 Regulated DC Power Supply

Perfectly matches the design and characteristics of the TS-
120V, Equipped with a protection circuit which guards
transceiver against damage due to shorts or overload,

®  Model P5-320 Regulated DC Power Supply

The P3-30 is a regulated DC power supply with a large
capacity. The ocutputis 13.8 VDC/204A {intermittent). Since
terminals for 13.8 VDC/5A are also provided, in addition to
output power cables for use with the TS-1208, the PS-30
can be used as a power source for other mebile transceivers
[such as 2Z-meter rigsh.

g Model AT-120 Antenna Tuner

The AT-120 is a compact antennza tuner designed for use
with the TE-12050V) in either 8 mobile or fixed station. The
SWHR meter 15 illuminated so that it can be used in the car
gven at mght. Also, it 15 equipped with a highly accurate
SWR detecting circuit for matching within the impedance
range between 20 and 300 ohms an five bands between 3.5
and 297 MHz,

s Model VFO-120

The WFO-120 is an all sohd-state VFO with hegh statility.
designed to match the TS-12050V) in design and perfor-
mance. “Sphit frequency” oparation is possible by using the
TS-12080V) with the WFO-120. Also, the T-F switch makes
it possible to check the transmit frequency while in the
recenving maode,

m  Model SP-120 External Speaker

The SP-120 is an external speaker designed exclusively for
use with the TS-120S(V) It matches the TS-1205(V) in
design and tone quality
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 SECTION 6. OPTIONAL ACCESSORIES
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= MICROPHONE MC-30S, MC-355

Dynamic microphone with PTT switch specifically designed
for mobile operation.
Impadance: &0 ki (MC-305)

500 1! (MC-355)

= MICROPHONE MC-50

Unidirectional dynamic microphone with locking PTT switch
provides excellent performance for VOX operation.
Impedance: B0 ki and 6004 {switchable)

= HEADPHONE HS-4

High-performance dynamic headphones with specially
designed ear pads for listening.
Impedance: 802

s YHK-BEC CW CRYSTAL FILTER

High selectivity (800 Hz at — & dB. 1.5 kHz at — 60 dB)
crystal filter for CW operation. Easily installed in the TS-
1205V

B * HAM-CLOCK HC.2

24-hour type clock with pre-fix dial for easy reading of time
in most of countries in the warld. It operates more than one
year on a single hattery

s *DE-LUXE HEADPHOMNE HS-5

Open-back type headphone designed for excellent tonal
guality and comfortable fit. The ar type ear pads can be
readily replaced with the pressure type onas.



* P3-20 PS-30 ATAZ0

VFO-120

SP-120 MC-305, MO 368

MC-50 H5-4 * HC.2 HS-5

* not avalable in U S A

0
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RECEIVING CIRCUIT

The signal from the antenna is fed to the 8.83 MHz IF trap
circuit.  This signal 15 stepged up about 10 dB and
impedance-converted by a wide-band transformer before it
iz applied 1o the bandpass filter (BPF). The BFF is common
to transmission and reception, eliminates the need for a
preselector, and makes the RF section compact in design.
The signal from the BPF s fed to the dual-gate MOS FET
widehand RF amplifiers consisting of a 35K74 {Q1) and a
25C1815 (02}, where the 2 MHz to 35 MHz signal is
amplified about 20 dB

The RF amplifier output is through a wide-band transformer
to the input balanced transformer of the balanced mxear (two
35K T4s, O3 and Q4), where it is mized with the VOO ocutput
fram the PLL and converted to the 8.83 MHz IF. This signal
is applied to the IF unit through the ceramic filters, NB gate
gircuit and the crystal filter. The MB circuit is controlled by
the MB switch on the front panel.

The signal. passing through the crystal filter, is amplified
about 90 dB by the three-stage 35K74 MOS FET IF
amplifier (Q1, Q2. and Q3] and is demodulated into audio by
the four-diode ring detector.

From the final IF stage, the signal also passes through a
buffer amplifier and is fed to the AGC circuit where it is
detected and amplified. Receiver gan is controlled by this
AGC voltage applied to the second gates of the RF and IF
amplifiers. with the time constant determined by R38 (2.2
M and C40 (1 uF). Input levels of 2 dB and 34 dB are in-
dicated as 51 and S9 on the S-meter. The AF signal is
amplified by Q1. a 25C2240 (GRL. gain controlled, and
further amplified by an HA1366W (Q7. the power-amplifier
IC, to drive the speaker. This signal, which is trangistor-
coupled with Q14, a 25C1815(Y), and Q15, a 2SA1015(Y).
is sampled for ANTI-VOX control, so the VOX circuit i3 not
tripped by the speaker ocutput. This new system is & depar-
ture from the conventional transformer-coupled sampling
systems.
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. SECTION 7. CIRCUIT DESCRIPTION

TRANSMITTING CIRCUIT

The microphone signal is amplified by transsitors Q18, a
2EC2240(GR). 010, and 011, each a 25C1B151Y). and is
fed to the four-diode balanced modulator (BM) circwit

Microphone impedance is 500 & to 50 ki2

The 8.83 MHz DSE signal from the BM is amplified about
10 dB by Q12,2 25K 19 FET, and is fed to the IF unit where
the unwanted sideband is removed by the crystal filter o
produce an 558 signal. The gate of Q12 15 also controlled
by the protection voltage which s developed when the
transmittar output locks into an incorrect load, continuously
reducing output power. The 55B signal from the crystal
filter 15 amplified about 30 dB by the 3SKT74 IF amplifier
Q7). and is fed to the transmit 35K74 MOS FET balanced
mixer Q5 and Q6), where it 15 mixed with the VCO output
and converted to the fingl ransmit frequency.

Unwanted spurnicus components are eliminated by the
transmit/raceive BPF circuit, and the signal is wideband-
amplified by Q7. Q8 (25C1815). and Q9 [25C20886).

In the final wnit, the signal is amplified by the 28C2075
driver (1), and by the 2502509 push-pull power amplifiers
(02 and Q3) TS-120V, and plus 25C2290 push-pull power
amplifiers (04 and Q5 (TS-120%5) The signal then passes
through an AF filter and 15 fed to the antenna.

Antenna output s toroid-sampled to detect the forward and
reflected power. The forward power 1s used for ALC and the
reflected power for protection. Forward Power is fed to the
second gate of the 3SK74 transmit/receive |F amplifier
(1), with a time constant detarmined by RY (1 ME) and
C40 047 uFl For CW operation, block bias keying controls
the base circuit of the 2541015 switching transistor {Q10)
in the AF circuit. Q10 contrals the first and second gate
voltages of the transmit mixer (0% andQ6) and the base
voltage of the predriver (Q9)
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TROUBLESHOOTING

T

SECTION 8. TROU BLESHOOTI NG

ST e ST

The problems described in this table are failures caused in general by improper operation or cannection of the Iransceiver, not

by defective compongnts.

Trouble

Cause

Unit campletely dead with Poweer
switch OM

Remedy

1. Power cord disconnected ar AC power OFF
2. LODSE DowWEer COnnecton
3. Biowen fuse.

Mo signals recamnved with antenna
connecied

Btandby or microphone PTT switch is in transma
ﬂD\RI[I'ﬁIrI

Mo s1gnels receivad, and S-meter 15
deflected up scale with antenna con-
nected

RF gain reduced.

Cannegt power cord.
Turs AC poweer ON

1 2. Aeconnect

2. Aeplace fuse ( fuse blows again, contac:
service station)

Place swatch in recaive position

Turn RF GAIN contral fully clockwise

S-mater deflects withoul signals

1. Pewer supply voltage 15 (oo low
| 2 RF circut gain is too low.

V1 Adjust valtage te 138 WDC 112 ~ 18 vDE)

Reset voltzge selector to correct local AC ling
viltage (PS-300PS-20)
& Turn RF GAIN control Tully clockwise.

Mo S5B reception

Wirang sideband

Fregquancy remains the sarme when
RIT gontrol 15 adjusted

Set MODE switch ta alternate 558 pasiticn

RIT switch iz OFF

| Dapress RIT swatch ON

MHz order numbers not indicated an
Digital Display

| This is normal. the digital display will not indicate

| MiHz arder frequencies in the fallowing bands:

3.5 MHz band 2.0 and tgher
7.0 MHz band 7.0 and lowar
14.0 MHz band 14.0 end lower

21.0 MHz band
28.0 MHz band
29.0 MHz band

210 and lower
2B 0 and lower
2300 and nighers

Cigital Display 15 not defactive,
Sue sect d-1. receiver tuning.

Mo outpet

Standoy switch not in transmit pesition. CAR
or MIC control in rarmum position.

Turn CAR or MIC clockwise

Ne 558 output

MIC plug loose.
2. MIC contegl in minimum position.

1 Reconnect.
2 Turn MIC contrel clockwise,

VOX circuit inoperative

1. WOX contrel in minimum position
2 WX switzh in MAN position.

1 Turn VOX contral clockwize
2 FHet VOX switch 1o VOX

VOX operatas oy sound from speakar

ANTIWOX satting incarrect

Turn ANTI VOX control slackwise

23



Heon

g b

(N

B R

i
I

L R e TR e T T e T RIS T TN PN T | O} T T Y R

SCHEMATIC DIAG RAM

EENTETE

TS-120V _ b
TS-1208 PLL UNIT {xé’c} 1490-00) . v <8
I I
¥~

.JIF\ : _':f-

A
]

. Y
- ' | | 2 b 4
| N R 0
o :\__ 1 --n-—-—l— S S | spe
_}j’\ I . T "'qj.-!.ll ,
3 ) P o
!B : 1325
L T e 1+ g ] '_M" } P [
| SRR PB
| [} +d'-—l—|,'- Fig : 5
| U e . ! ;
| i 5 legyy AT | =
i T A el e 5 . X -t S =~ _\
[ Sl T e
H I ER e L T L A | N ?"buh“{ ~J
i | ‘ i | -1 Ay, < 3 g
L e - PR i “’u;.-h}""'-.\_; A
i o e o . | % | | E-NH1 ﬂ-}‘}‘-q\;}
) N | |
| [ i e R = | 37, g : "
x 43 : = i i
b towtsent | | 0 g
|
Lrgy ."TT' . | e T
N ‘ e ol T | 23
g — | ] In o
| | ‘1=.1’I.;‘;|”:_.&\1:'}:}-H_* 1 b A E @
i e P v | & w =
LS F o B B Y4 B Q
= 5 ) " | 5 . m 7
}: %‘: — e | - ‘i" e = \‘— LF] - - ‘V
- el e e 9% , e oo,z s ¥
=T 1| Tz e = | o o v 2
2T | 2 i LML |
2T [ L i : 2 rie [
1 ¥ i e . ~Hae -
§ 5 o 20 g, i
| woey -
1 " h o
I [
I -
. %%5%
| | e EEE%
—i |'||& .._,rJL — zgad
| —— R
| lhll L Y
| ._-... Ll ) a.Ei-' b .
| & e
= ¢
I T - I
I - = = 5 1
| ooad 1u'_ll~
| i
&
hi
I e &ﬂ B
| = 5
S EFEECT L. A
: § 888§ 27
| ] FERIEHE 7, -
N E SERIZAE o
! .
: - — B E_.g
i .
! . = Ri“
L - o . !
R L T Pt DA Jdg € |
e R
R JUCH R <
= docoag i



00)

TS-120S COUNTER UNIT (X54-1360

TS-120V

| g
e e Lk

&y

w

.A....f..:ﬁ .ﬁ oo

AiFEISTL
SlEL05I L

SIS

dREDNSTL ¢
dHERIRDL
dHELORIL ©
dHEFIRDL

g

JRGL0FIL C
dl15053L -
d8110rL

AHLEDEDL
dEHISPDL

dESCNSDL -
ROEETIwi NG

Hl

B

FUR A
bl

[ =]
el

=1l

=

X XX

o,

TR oA Re row

TUAR S00)
O 2 [al0e]
LI

TR
FLRL TR 0L
G515 OLTRRY DS e B0

Ao Zm Bl i
THING ) §1 08/ =i
a1l R i A0
LAIRSE1 052 <4 TREy
PHTIE HEE I
LAIGLEI2SE [ T ]

B ey e
E wd ®
oa

S S o LS TR



9

01,3, 4 b6 J5KTaILI a4 5L ICAE 1,36 151587
02 4 2ECIEIS]Y a1 FRA IR ned 1526ED
[, T 151485

DA 151585

AOZ21-S1

B
Py

(10-0921-v¥X) LINN 34 SO0Z21-S1

.
]
gy | ]
TIv | @
35 |Er
T HEH I&F
¢ |
2 p—— o
8 @r| ..... o
Nmu-u_m_w_w ?:.
.ﬂﬂ e — el ‘ L#wrwm, 8 <
2.5 [ — M_.l ~{} . & ..v.,wfmw
T UM..\ & Les aTnp @O & .H....___._..w _m..wa-u
| 0 SR W] = 'y _ ) jorkd
e DI LR L — RN N S -4 P
“ : e e gor FL Lm e i
RV I A ! | = |
6T 0 - ._ —MH _MM.__”___I L Ta u”n_w
& —— ¥ s 741 4ms s | ﬁmj:“J.. .
mz_uﬂ_w- i w = |_.r_:L: _H,\E .H._.. ] mn kﬁuL_.r:___uL. A
7 L L L) s 8 : w &
| SIEIR : . DR L | TRagg,,
_ m P SHEN: . | .
| 2 Te g |
| . o [ H, " |
1 = 5 o
i mm;ﬂm : i
—— . T I ———————————— |
G /
[y [ £y



SIMNED

M3

D11,12,14,15

013,16

151587
151007

D1,23468
09,10,17,18,

06,7

D FBKTAIL)
: 25K19|GR)
ESAIS[Y)

a1,2,3
04,8
05

o g
3] o]
TS-120V I~ =
TS- 1208 IF-UNIT (X4E! 1210-01

-'~-'LE -n\a-n'\-tr"- E‘j

-~ - EpHereRh) T

%E{

ip 1 — b t-')ﬁ..,.-v—\.
: T_g*“'* ad
i IE [ (T2 :
1 | :G — A'.:}Jﬂ
! . i | 'E‘ji‘;“- Pkt
) = 4
I TN | Dy e
I = J_g.: | 1 LR 5]
s S A — k&
., —
iy ] 1 i:f.r'f:u
A0S S - — |
e T
TN L al
| ez [ 59 :
| ; | I. } A
|~ |
| i | = . £
N '—'\;‘\rp 4k [ wo wum|_.z.-"‘
| g wean Ifj-a-vnl-r e
. | '\,,_lr
1 wors ET | WP MW
LG T e I ke
|~ i
W

i
)
¢
i
:

=
EA
l

arF o

| LT
! . e\ =) T
| ¥E MY | =ir :;_E T 7 il
rw w3 E was Tk ;;T";JE:-
—N\-’\.—-—-H

2RF T wr Sig

by

Mamp A A A BE A

18,20,21,22,

Y

=
=
=y *
hu . P L]
| F: . |
. M
: [ i |
) . : 3 I
&~ E-;_*m‘;..,_,é vrd ¢ |1
LI ) g 4 3 ' |
lIHT "':| e e ' |
o 2T i
AT = R i
w HEE B g i H
d_ i
3l [ | :
. H o5 i
2 r 5~ e ! : i
oo | — —F | o
o Lo | - ki JK" __E ot TR
T = o
g [ e S —
2 ' £ ' B |
. ;_—...'_".!
= | et A e { | I|_ S— )
sg | simicc-amniil %
g . e P
= | EOT 1
88 —— [T e =
ey rixw g, ] 5
TEy | k' T =
o7 . F T 1— -
oM | O ; e L
| { 3 | ! ' =
. - — | T ey -
- = o —s ) oot T P T T
o i |- \ : 1
2o Y
| | AL | -
o ™ | I I
: 4
= ; -
o | :
=,
s ! #xE
1 ;
oo e OO — .

Q6,712,113 : 25C1815(Y)

LEITY oMt A T o



18WE3A
152588

03
04

LY

Ri #d&

8] (LN
L
o i..m_.,__{.]lw

R e

ZSC4E0R)
ZEC1953(Y)

(X40-1130-00)

[ok]
a4

(HT g

wp EFO

T

ISKZ2(Y)
25K 19(Y)

ai
az

25C4B0(BI
151665
15V53A
25019590

01,2456
k]

Q1.2
Q3

TS- 12085 CAR UNIT {}(50- I EOD-DG}
TS-120S VFO UNIT

TS-120V
TS-120V



SOEIRL
“l e i__

o) B s
_ﬁ FEC
B ML

|
|
-

BEULTE - TUT

i
R

plembte - R

_Nm_

- - . . § X B TR H g r il _ B i T
L . i _..m.:u..ua_m_.vdun.,....

._.. ._. | [ SR ]

It i | ’ ; :
[n R Ly =l (et

LI [

LEY

.IIII...-_...I.III..!.l..ll-lla.....:.qlllllll.l...r.....l_.l:l.ulrllln....ll.i..l.l....:.i.l.l.l.l.lr..la!.

K INVHOVIA JILYWIHIS SOZL-SL _

TR S e e T 0 el o B A S R -5 e v




———e e ———

TR T IR T T

e

Counter unit

IX54-1360-00)

WFD, ASSY wnn
(ME0-1070-00

AF-GEMN wnit
%421 110:01]

Filver uni
IXEBT-1170-01)

RF unit Carrer unit
|¥44-1260-01] [%50-1500-001

Final wnat
(K EB-1300-00)

INTERNAL VIEWS

L L e L L CO L I CR T PR TR EI T T TR TR T TR

Sweitedy [A) wnit
(A1 14000

IF wrmt
[¥48-1210-01)

E g

1X50-1430-00%

Swatch 1B unit
(¥41-1150-00)

‘ PLL wmit

e
wl

-

F

r

—

1=

L =
i
. |

Y r F f'-"p'-['!

30



SO0 5L

W?Jﬂv.ﬂﬂﬂulm ﬂl === .l .

u.ll e

0 G 8D IR :..:__.ih

g

i
_
| 7
|

ILIGKIRIE R0 (EmeRIAs Bhe
[THRAE R T T

g L

qw
m i

o _,; i
L]
A
&5 it

i

a

T TR TTTELE

EXTTITITIT]

1

S _u—.

Whien W g
LI H |

it
T : ﬂqj_d.ﬂjmqﬁ:._

LoAlEIoRE v Dl idim

.osvna _s...
okam Ep §of L.“.._.
wreom Lo 14

darity 25T ¥ RAGTISE D

T -DIE- Bra) AL LR |

(PO -0G-05N] LN T

—

—

SRy LM mEIND

0L

20



ARSI S LD [

FIERTIT iv-rimiin

TS-1208

AF-GEN umnt

1491 110-01}

Switch [A) uni
(%41-1140-001

. Fil )
| IF unit Countar unit ther unit

| (%48-1210.01) IX54.1360.00) I Ukix1-1.200-00)

PLL uniz AF unit RELAY unu
| [X50-1490-00) (ddd.1260.01) (X41-1300-00

Switch 18] unit WFD ASSY unn Fimal unit
|%41-1150-001 (%E0-1070-00 (%56-1350-00)



A

R ]
e
=¥
-
.

PR 1
qhe

A product of
TRIO-KENWOOD CORPORATION

_'II'RID—I-{EN WooD ComMMUNIC %“I;IDN 5,IMC,

T Wesd Walrut Steet Camplon, Caldarma 90220 U
TRIO-KEMNWDOO COMMUMNMICATIONS, GrmbH
= B-B374 Stanbach TE. Industipstiasse BO West Germany

TRIO-KEMNWDIDOOD! AUSTRALILLPTY. LTO.
A0 Whiting Sireel, Astarmon. Sydney N EW  Auspaba 2064

@ 85011 PRINTED-IN JAFPAN BED-??I%?-

o0
K

g



