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Thank you for purchasing the new TS-440S tr:
sceiver. Please read this instruction manual careft
before placing your transceiver in service. This unit t
been carefully engineered and manufactured to ric
guality standards, and should give you satisfactory &.
dependable operation for many years.

The following explicit definitions apply in this mant
Ncte:

If disregarded, inconvenience only, nor ;

)

ly
48
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of equipment damage or personal injur .

- ticr:  Equipment damage may occur, but not p
sonal injury.
P T U P P
z. e T
2-1. PRECAUTIONS ... ¢
2-2. FIXED STATION ... ¢
2-2-7, INterconNection ...........coeiiieiie il .
2-2-2. Grounding ..o '
2-2-3.0 ANTBNNG .o :
2-2-4. Key connection .......cccoouvieiiiiaiiiiiiiiaenann, !
2-3. MOBILE ... !
2-3-i. Mounting bracket installation .................... !
2-3-2. Power supply connection.......................... !
3. OPERATIOM .. t
3-1. OPERATING CONTROLS...................... ¢
3-1-%0 Frontpanel ..o .
3-1-2. Rear panel ..o 1
3-1-3. TOD COVEI. .ot 1
3-2. RECEIVE. ... 12
3-2-1. Initial SETtiNgG ...ooieiie it 12
3-2-2. CW zero-beat operation.......................... 12
3-2-3. Direct keyboard frequency encry .............. 10
3-2-4. AM recepltion ... ....cocoiiiiiiii 1
3-3. TRANSMIT ..o, 1
3-3-1. SSB (LSB, USB) mode.........cooeoviiiiiinn. 1
3-3-2. CW mOGe ..ot e
(a) Semi-automatic break-in.................... 1¢
(b) Full-automatic break-in...................... 1
3-3-3. FM MOdE ..o IK
» Subaudible tone...........ocoo \
3-3-4. AM mMOde ..o 1!
3-4. AUTOMATIC ANTENNA TUNER ........... 1¢
3-5. DUAL DIGITAL VFO'S ...cooiiiiiiiiiiii 1%
3-5-1. Why two VFO'S ... 11
3-5-2. Split frequency..........ooi 1t
(@) A=B switch.................. 1¢
(b) ABswitch....ocoooiii 1!
{¢) SPLIT switch........oooooiii 1!
(d) T-F SET switch...........ooooiii 1f
3-6. MEMORY ..o 1¢
3-6-1. MemMOry entry ...ooioiiiiiiiiiaaee e ¢
3-6-2. Transferring memory information to the
VFO o 1t
3-6-3. Transferring data between memory
channels ... 17
3-6-4. Entering/Transferring data in the split
frequency channels...................o 17
3-6-5. Clearing a memory channel..................... 17
3-6-6. Memory recall .........coooeiiiiiii Wy
3-7. SCAN 17
3-7-1. MEMOIY SCAN .. .ottt 17
3-7-2. Program SCan........cveeeiriiiiiiiiie 1K3
3-7-3. SCaAN SPEEO ...ttt e
3-7-4. Memory channel lockout......................... 1¢
3-8, AFSK .o o
3-8-1. RECEPUON oot 1¢
3-8-2. Transmit ...ooooiiiiiiiiii o
3-8-3. AMTOR operation.........c..cooveviiienianiiinnn. 1€

3-9. OPERATION WITH A LINEAR AMPLIFIER.. 1¢
2

—

This Instruction n anual covers the TS-4 .0S,
with and without AT (Automatic Antenna
Tuner) unit. When there are differences in
operation, separate instructions will be given for
each model. lllustrations show the TS-440S
with AT unit.

4. I 20
4-1. GENERAL JESC IPTION.............ooo .. 20
4-2. TRANSMIT1ER SECTION .............ooe. 20
4-3. RECEIVER SECTION ... 20
4-4, CIRCUIT BOARD DESCRIPTION ............ 20

4-4-1. RF unit (X44-1680-00)...........covieiin . 20
4-4-2. IF unii (X60-1300-00).........ccoooeeiiiii . 20
4-4-3. Control unit (X53-1450-00) .................... 20
4-4-4, PLL un’t (X50-2050-00) ..............ccoeii.. 20
4-4-5. Final unit (X45-1470-00) ..., 20
4-4-6. Filter unit (X51 1340-00)........................ 20
4-4-7. AT (Automaiic Antenna Tuner) unit
(X57-1150-00) ... 20

5. MAINTENANCE AND ~ ‘STMENT......... 21
5-1. GENERAL INFORMATION .................... 21
5-2. SERVICE ... .. 21
5-3. CLEANING ... 21
5-4. IN CASE OF DIFFICULTY ..o, 21
5-5. MICROPROCESSOR BACK-UP

LITHIUM BATTERY ..., 22

5-6. MICROPROCESSOR RESET ..., 22
5-7. ORDERING SPARE PARTS ................... 22
5-8. ADJUSTMENTS ... 23
5-8-1.  Coverremoval.......coco v 23
5-8-2.  Internal VIews ..o, 23
5-8-3. Digital display ca.. ON Lo, 24
5-8-4. Optional 10 Hz display resolution........... 24
5-8-5. CW zero beat frequency selection.......... 24
5-8-6. Side tone level ... 25
5-8-7. Beep tone selection...................... e 25
5-8-8. Beeptone level ..o 25
5-8-9.  Tuning dial torque.................. DT 26
5-8-10. Linear amplificr contral ... 26

6. OPTiON#AL ACCESSORIES ... 27
6-1. CRYSTAL FILTER INSTALLATION ......... 27
6-2. VOICE SYNTHESIZER UNIT VS-1

INSTALLATION oo 28
6-3. INTERFACE IC KIT IC-10

INSTALLATION ... 29
6-4. OTHER ACCESSORIES ........................ 30

7.t Eisin Vo 33

8. SCH. "ATIC DIAGRAM ........................... 34

9. SPECIFICATIONS AND ACCESSORIES ...... 41
9-1. SPECIFICATIONS ..., 41
9-2. ACCESSORIES ... 42

0. REFEREMCE o 43
10-1. ANTENNA INSTALLATION ......o....oo... 43
10-1-1. Fixed station .........ccoooiiiiiini . 43
10-1-2. Mobile. ... 43
10-2. MOBILE OPERATION ...............iev . 44
10-2-7. Installation ..o 44
10-2-2. Noise reduCltion ........coooveiiiiiiiiiiaaien, 45
10-2-3. Battery Capacity .......cooviiieiiiiiiiinn 45
10-3. RADIO FREQUENCY ALLOCATION...... 46



e
New advances in circuit design have made a 10.- ¢3
dynamic range {500 Hz IF bandwidth) possible.

- - 1€
’ I

In addition to transmission and reception on all am.  wur

bands from 1.8 to 28 MHz, the TS-440S provic : a

continuous tuning general coverage receiver w h a
range of 100 kHz to 30 MHz.

1

The optional, buili-in automatic antenna tuner will - -
ate from 3.5 to 28 MHz.

1 - . -

USB, LSB, Cw, AM, FM, and AFSK modes are
provided.

%o L
Transmission at ¢ 100% dutiy cycle is oossible for eia-
tively long durations (one hour or less) in any  de,
including Fivi and AFSK.

Full break-in operation is possible in the CW mr yde.
Rapid transmii/receive switching also makes the adio
suitable for data communications in the SSB r »de,
such as AMITOR.

h-

XIT {Transmitter incrementa! tuning) allows fine tun-
ing of the transmitter frequency.

The |F bandswitch allows you to tailor ire rec rer
bandwidth to the operating conditions. Several s :c-
tions are provided; AUTO, W (Widr* 1 (Mediui - "
V2 (Viedium 2) and N (Narrow). W aen e AUTC o
sition has been selected the radio will select the Hpti-
mum bandwidih for the selected mode of opere ion.

'
i !

A switch is provided to seleci eitiver FAST or SLOW
AGC action.

2 Accurate frequency selection is possible due 1o the
use of a single reference oscillator circuit.

- Continuous tuning of al! frequencies thru the use of
digital VFO technology. Thne basic 10 Hz step tun-
ing rate 1s modified, according to the selected mode,
for ¢ .dm tunina speed and accuracy. An auto-
matic .ast scan . nction is aiso nrovided.

Dual, digital VFO’s (A/B) enable crossband, cross
rmode operation.

- 100-channel r :mory (inciuding 10 ndé-s;  chan-
r- s) stores e . 2cuency, band, ¢ ¢ moc 3.

" Yory scea ana N0 programme s SCan i ¢ 3S.

Direc - entry o1 1e esired irequency usi nt
2¢ el numeric keypad is aisc  1ssible.
* A memory scroll tunction ¢« Hws revievw of the

rnemory channel cc * ts.
Selection of the desired rrmemory chainel 's possi-
ble using eiiiher the TUNING dial or microphone
UP/DOWN pushbuttons.
The T-F SET function is useful for split frequency
operation.
An optional tone unit TU-8 rmay be used i conjunc-
tion with ine odd-split memory channels {0 allow 10
meter repeater operations with CTCSS access.
Optio al compuier 1te ‘ace.
Buili-i 0 g-life r ¢ 1w y osck-  oatier .

« 2-cc 1t oresce isg 3y woeir ci s frec 3n-
Cy @ g ou™r ¢ 3a booa

[3E%]
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1. Avoid direct sunlignt, and select a dry, well ver. i-
lated location.

2. Since the heat sink is on the rear panel, avoid ple ;-
ing the equipment with the bottom and rear sid s
close to a wall or desk.

3. When installing the equipment in an automobile, €.1-
sure adequate ventilation. Install the equipment

Z-2-'i. intercornection

The TS-440S requires more than 18A at 13.8 V[ _
when transmitting at full power. Use the PS-5C »r
PS-430 power supply for fixed stations.

Weie: ———— -
The PS-50 base station supply is needed for contin 1-
ous transmission operation.

Key
=
PS-50
PS-430 .
— —
_ o —
@u T - -

=

e
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To ¢ “*enna /177, Ground

ounding

Never use a gas pipe or e1ectr|ca| conduit pipe.

lctes: — —

I. A ground connection that is a 1’4 wavelength
its multiple may provide a good DC ground, but x
will not provide a good RF ground.

2. A city water pipe cannot be used as a good ear
in some cases

Making a good earth connection is important f
preventing dangers such as electric shock and forem -
ting a high quality signal with minimum spurious rac
ation. Bury a commercially available ground rod
copper plate under the ground and connect it 1o tt *
GND terminal of the TS-440S. A thick wire, cut ¢ 3
short as possible, should be used for the connectio .
To make a good earth connection, connect the GN
terminal to a grounded metal water pipe.

4

a location where the rear does not make direct con-
tact with the seat, and is not directly exposed to
vibration.

4. Avoid installing the equipment in front of the car
heater air outlet.

5. The standard operating voltage of thc equipment
is 13.8 V. Do not operate belo . V orover 16V,

The transceiver can be clevaiec .
venience.

. opcrating con

Caution: — —_ = = -
Do not usc tae bail o carry the « ir ceiver.

134408

— SP-430
=3
- T —
// 1
Roto [
. oK



2-2-3. Antenna
Caution: —
Protect your equipment -Use a LIGHTNING :.R-
RESTOR.

Any of the common antenna systems designed for se
on the high frequency amateur bands may be used v th
the TS-440S provided the input impedance of *“=2
transmission line is not outside the capability of the .u-
tomatic Antenna Tuner. The transmission line shc ild
be coaxial cable. An antenna system which show.: a
SWR (Standing Wave Ratio) of less than 1.5: 1 wl en
using 50 ohm coaxial transmission ling, or a sysi.:m
that results in a transmission line input impedance t.,at
is essentially resistive, and between 20 and 150 oh.ns
will take power from the transceiver through the AT
unit.

2-Z-4. ney connectio::

Your key should be connected as illustrated in he
figure below. When using an elecironic keyer, m ke
sure that polarity is set for positive. Always use shi '1-
ed line from the key to transceiver.

Before connecting, check that the
polarity is correct. The KEY jack
provides i 5.5V. Use shielded
cable.

KEY i 5.5V To key
® G =
GND

Key connection

2-3. MOBILE

Being compact in design, this transceiver is ideal for
mobile operation. Satisfactory mobile operatior. is
achieved through proper power and antenna conr 2¢-
tion, and thoughtful transceiver installation and ad-
justment.

2-3-1. Mounting bracket installation

Secure the TS-440S under the dashboard using an p-
tional MB-430 mounting bracket. As an alternative, .se
strapping, making sure that the TS-440S will not ;lip
out of place while operating the vehicle.

Notes: ——

1. Do not install the TS-440S near the heater ou et.

2. Allow sufficient space behind the TS-440S to :n-
sure proper ventilation.

2-3-2. ver = ply act -~

Cautions: — — — = -

1. Turn POWER switch OFF before connecting/dis-
connecting the power cable.

2. Observe battery polarity.

DC power cable

Red and white -
Black and gray —

3. When charging your vehicle battery, or when jump-
starting a dead battery, ALWAYS disconnect the
power cable from the back of the transceiver, or
damage may result to the transceiver.

Connect the TS-440S power cable to the battery ter-
minals, with consideration to current requirements and
noise prevention. The maximum current drawn by the
TS-440S reaches between 18 and 20A when trans-
mitting. Therefore, the cable should be made as short
as possible, using the specified fuse. Also, confirm that
the power system of the car {including the batiery and
generator or alternator) will handle the increased load
of the TS-440S.

Use fuse |
essory po
@ mum ratir
= (C29)
———ti G
12V Battery ;" Use short'heavy leads.

"use‘ should be as close 10 the battery
terminal as possible.



slock battery acc-
sition. 20A mini-
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3-i. OPERATIN .

3-1-1. Front panei

@

.

@,

_

@ I
/

@.

SWIteh

o « -

Press to turn the power ON or OFF.

@ Vieter

During receive the meter is used as an S-n.z2ter. Dur-
ing transmit the function of the meter is co:.trolled by
the Meter switch (@9, and provides either .\LC level,
PWR (power) or SWR readings.

(3) MIODE/KEY (Numer

These keys are used to select the desired mo e of oper-
ation (USB, LSB, CW, AM, FM, AFSK). Whe program-
ming a memory channel or directly entering a ‘requency
these keys are used as a numeric keypad to enter the
channel number or frequency.

<ypad)

@ Incicators

AT TUNE: Lights when the AT TUNE swi zh is ON.
Turns itself OFF when the ante 1na tuner
has completed tuning.

NOTCH: Lights when the NOTCH switc 1 is ON.

F.LOCK: Lights when the F.LOCK switc 1is ON.

1 MHz: Lights when the 1 MHz step sw'"ch is ON.

iv1.SCR: Lights when the i.IN switch ii pressed.
When the memory scroll functic 1 is active
you can review the conten.s of the
memory channels without a br_ak in the
reception of the station you arc listening
to.

OW AIK: Lights during transmit.

The operating frequency is displayed down to the
nearesit 100 Hz. Also displays the memory channel
number, RIT/XIT frequency, and includes indicators for
memory, VFO A/B, scan, split and RIT/XIT operations.

® FIGN s .

The switches included in this group are the RIT/XIT,
T-F SET switch, and the VFO select switches. {See
page 15.)

@ Jair

Microphone gain can be adjusted during USB, LSB,
AFSK and AM operations. Gain is increased thru clock-
wise rotation of this control.

| swar:er lever; - Introi

This control sets the carrier lavel during CW, FM and
AM operations. When transmitiing in the CW mode,
adjust so that the ALC meter pointer is within the ALC
zone.

@ . [ " . ‘G

This function operates in all modes, Fivl, USB, LSB,
CW, AFSK, and AlM.

This control is used to eliminate atmospheric noise, and
receiver static noise during no signal periods. Slowly
rotate the control clockwise to the point where the am-
bient noise just disapears, and speaker shuts off. This
point is known as the squelch threshold point. Now you
will only hear output from the speaker when an incom-
ming signal is present. For weak signal reception this
control should be fully counterclockwise.
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The squelch threshold position will vary from mc "1 to
mode, so you may have to readjust when you ¢ ge
modes

. NOTCH cor:iroi

The NOTCH function is used to reduce or eliminats. het-
erodyne, or CW type signals. The NOTCH filter w.'l not
be effective against SSB, AM or FM type signai... To
use the control, place the NOTCH switch ON and _low-
ly rotate the NOTCH control to reduce the interfer ce.
Normally the notch point will occur between the © 00
and 1:00 o’clock position.

Noias:— - - -

1. The NOTCH frequency can be varied within a i ange
of approximately 400 to 2600 Hz.

2. When an interfering signal such as a CW =t ‘tion
appears, slowly rotate the NOTCH control. « you
rotate the knob too quickly you may pass righw over
the notch point. Slow rotation will yield the best

results.
T Interferi o R j
L . nterfering eceir»
Ir\\tvrfermg Recaive signa\ attenuated signal
signal signal

by NOTCH contros /

v

13
_—

Audio ouiput Audio output
(NOTCH OFF) (NOTCH ON)
NOTCH controi

)}M

m ques.

Note: —— — —.—.
The IF SHIFT control does not functlon in the A 1 or

The IF SHIFT control allows you to shift the IF pass-
band of the receiver without changing the actual center
frequency of the receiver. This control is useful when
there is interference near your center frequency. As the
accompanying illustration shows rotating this control
may place the interfering signal outside the receiver
passband, allowing for easier copy. The operation of
this control in the USB, LSB, AFSK, and CW modes
is detailed below.

223 riode

Interference from lower frequencies can be reduced
or eliminated by rotating the IF SHIFT control in the
@ direction. This will cause the resulting audio fre-
qguencies to have a slightly treble response, i.e.low
cut filter (low frequencies attenuated). Interference
from higher frequencies can be reduced or eliminai-
ed by rotating the IF SHIFT control in the © direc-
tion. This will cause the resulting audio frequencies
to sound a little bassy, i.e.high cut filter (high fre-
quencies attenuated).

3/:5F 7 mode
Interference from lower freguencies can be reduced
or eliminated by rotating the IF SHIFT control in the
(D direction. This will cause the resulting audio fre-
guencies to sound a little bassy, just the opposite
of the effect in the USB mode. Interference from
higher frequencies can be reduced or eliminated by



rotating the IF SHIFT control in the @ directi ...
This will cause the resulting audio frequencies to -
pear a little on the high side, again just the oppo ‘te
of the USB mode.

. =]

The operation of the IF SHIFT control is simila 2
that for USB with the exception that you can ¢ n-
irol the ione of the CW noie by using the 'T
control.

Turned in @directior —]
I- filter passband
characierisuc

R
|. :

’ ‘Turned in Gdirection
i
|
|

J
\_ ® ® ]
Slgnali

-Signai\\ /

. / /
_ A_L./' ﬁ_;

Oty i o) 0
rte ng signal Inte...ring signal

RT/XT @I S I Ri/Xh TS TERT/X T @7 SHIF
/0\ /o\'
( ) < &)

Turn in @direcfuo‘
‘0 elimingte inter-
ference from signa.

‘ Turn in @direct on
| to elimindte inter-
ference from signal

(G A
:F ZJH . _eration ‘
@
control

When the transmit frequency of the distant stat Hn
drifts a little bit during the QSO, but you do not w.3h
to alter your transmit frequency to compensate, \ Hu
may wish to make use of the RIT control functiun.
This control allows shifting the receive frequer sy
without shifting the transmit frequency. The |
control allows you to shift the receiver frequer :y
-/— 1.2 kHz. This control is also useful for pilet 3s
when the DX station is transmiiiing a little abc /e
or below his receive frequency.

inotes: - - - - —

1. The RIT offset is displayed on the main display. Y ju
can therefore preset the offset before you actui ly
need to use it. When you move to another statinon
make sure you turn OFF the RIT switch.

2. The figure at the right illustrates that the RIT ¢ s-
play and the VFO display may not agree exactly in
all instances since the RIT and VFO tune in 10 "1z
steps. The normal resoiution of the VFO is 1001z,
so if the RIT or VFO is turned slowly the associ t-
ed display may not update immediately. You \ ill
have to tune 100 Hz to see the display actu: ly
change.
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When the RIT/XIT control is rotated with the XIT
switch depressed the transmit frequency can be
varied +/— 1.2 kHz without affecting the receiver
frequency.

Pressing the switch again releases the XIT function.

@|: .

This control adjusts the gain of the receiver high-
frequency amplifier section.

For normal receiver performance, andg maximum gain,
this control should be in the fuli clockwise position. If
you are having irouble copying ihe desired signal make
a note of the stations peak S-meter reading. Then, ad
just ihe RF controi counterclockwise, so that the meter
needle is siationary at this level. Now, all signals that
were less than the desirec signal will be attenuated,
such as static noise, etc., making the completion of
the QSO easier.

If the incoming signal pegs the S-meter you can also
reduce the receiver gain by counterclockwise rotation
of the RF control. The S-meter pointer will always ad
vance up-scale as the RF control is rotated counter-
clockwise, as a visual reminder ihat the gain of the
radio has been reduced.

| .

Turn the inside knob to increase or decrease the
volume.

® ~

When an optional filter is installed, the radio’s pass-
band cen oe switched to one of four different band-
widths.

The switch has five positions; AUTO, N, V* M2 and
W, that are used to select the bandwidth. the 1, and
N positions are not active until the optional filters are
installed, see the accompanying chart. This switch
should normally be set to the AUTO position. The IF
bandwidth will then be selected for optimum receiver
characteristics, according to the MODE that has been
selected. Manual override is possible by simple rota-
tion of the SELECTIVITY contrai.



The table in section 6-1, CRYSTAL FILTER INST/._-
LATION on page 27 shows the bandwidth of ee
switch setting. Note the differences when the optic .-
al filters are installed. The YK-88C is used in the ' . "’
position and the YK-88SN in the ""M1i’’ position.

er; —e———  — -

1. During transmit 1 = wide filter position is selec
regardless of ihe position of the SELECTIVI'Y
switch.

2. When in the FIM mode the bandwidth is always °
kHz, regardless of the position of the SELECTIN'I-
TY switch.

3. When the SELECTIVITY switcr: is set to N or M:
and no optional filters have been installed, there v.i
e no sound from the speaker. Refer to the optic .
al filter installation procedure in the rear of
manual for information on installation of the
options.

This switch selects the operatling time constant of t e
AGC (Automatic Gain Control) circuit during receiv 2
When the AGC switch is set to SLOW, the recei 3r
gain and S-meter readings will react slowly to large -~
pui changes, and when set to FAST, the receiver g:
and S-meter will react quickly to changes in the ing
signal level.

The normal position when using all modes is the SLG W
position. When working weak signals, or high spe .d
CW you might wish to use the FAST position.

o

&

Note:
This switch is disabled during FM operations.

@) ‘ cr.
-

When this switch is ON, the notch filter is activate. 3.

@ PRGC JC=SS

Effective transmit power ouiput will increase when 1: e
PROC switch is turned ON during USB, LSB, AFSK, =
FM mode operations.

=

Noie: - — - _— -
When the speech processor function is used in t
USB, LSB, or AFSK mode it is possible to overdrive t
transmiiter: An easy way to check for excessive m¢ - -
lation is to monitor the ALC meter. If the needle is ov
the ALC zone you are overmodulating. Reduce the [

gain control setting unftil the needle remains in the Al =
zone on voice peaks.

o o

3

FLL  swi

The selected dial frequency is locked and cannot i e
changed except thru the use of the RIT/XIT controi ;,
when this switch is ON.

Q0 " . " .lches

Pressing the UP switch increases the frequency, ar 4
pressing the DOWN switch decreases it.

8

This switc 1 is used to determine if the UP/DOWN
switches wili function in 1 MHz steps or only thru the

amateur b nds. When the 1 MHz step position is
selected, . « 1 MHz indicaior will iight.

@ - )

Rotate the kncb to select the desired frequency. Fast
tuning is possible by rotating the knob rapidly. This con-
trol may also be used io select ihe desired memory
channel. The dial drag is adjustable by holding the out-
side knob and turning the Inside knob clockwise to in-
crease drag, and counterclockwise to decrease drag.

@

I Used to recali a frequency from memory
1o the VFO.

SCAM: Pressing during VFO operation will initiate
program scan, and pressing during memory
operation will initiate memory scan. Press-
ing during scan operation will cause the
scan speed to toggle between 2 speeds,
fasi and slow.

Exaf: Used to cancel memory storage operations,
or to cancel an entry during direct keyboard
entry of frequency using the ENT key.

VFZS/M: Used to switch between memory or VFO

operations.
M.IN: Used to enter data into a memory channel.
ENT: Used to directly enter a frequency from the

numeric keypad.

@

Output terminal for headphoncs.

@

Connector for a microphone.

GND (S(BY] -

MIC. YGND (MIC)
STBY »
\NC
DOWN::
8V/approx. 10 mA
up

> connector (F-  t view)

29 K- s  cn

When this switch is turned ON with the AUTO/THRU
switch is piaced in the AUTOQ position, the automatic
tuner will be engaged and the tuner will try to match
the antenna.

@7 I .

ATGC:  The auto antenna tuner is used in
transmit.

THR The auto antenna tuner is noi used in
transmit.



29 sta swiek:

This switch is used when you want to manually zon-
{rol transmit or receive.

ZENE:  Places the radio into transmit.

~eC: Places the radio into receive.

The Standby switch is also used to clear an entry dur-
ing direct entry of VFO frequencies, or when ent :ring
a memory channel.

29  LIFWR/SWR meter switcr
- " meter

Used to monitor the drive level in USB, LS8, and / FSK
modes.

Fi metes
Used to indicate the output power. Note that thisr eter
is a peak reading meter, not an average reading rr ster.

SWR metey

Used to indicate the Standing Wave Ratio of th. an-
tenna and feedline connected to the ANT conncctor
when the AUTO/THRU switch is in the THRU pos :ion.

. (Attenuator) swiich

The incoming receive signal level is attenuated .  ap-
proximately 20 dB when this switch is activa" |.

When the incoming receive signal is very strong (20
dB over S-9}, the signal should be attenuated to pre-
vent distortion of the signal, thereby stabilizine the
receiver performance. This is easily done by ac vat-
ing the ATT switch. This control is also useful v ‘hen
a strong signal is near your desired signal, while : >me
loss will occur to the desired signal as well as th un-
desired signal, the use of the attenuator will some”  -s
allow you to complete the QSO.

s (Noise Blanker) switch:

When pulsating noise, such as that caused by aut=mo-
bile ignitions is encountered, place the NB switct ON.
This will provide approximately 40 dB’s of attenu'.tion
to this interfering signal. If there is no noise pre..ent,
the switch should be in the OFF position. This sv itch
will not help to eliminaie atmospheric or line ncises,
only pulse type noise.

@ . Swviteh

When the optional VS-1 voice synthesizer unit 5 in-
stalled the operating frequency will annou..ced
whenever the VOICE switch is depressed. For & dial
frequency of 14.200.0 the frequency will be an-
nounced as: “‘one’’, “"four’”’, “point”’, “two’’, 'zcr0’’,
“zero’’, "'zero’’, ""zero’’.

Please refer to page 28 for installation instructions ~on-

cerning the VS-1 Voice Synthesizer.



3-1-2. -Rear parnzl
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@ ACC 3 terminal

Spare RCA type terminal. No internal connections have
been made.

(2) AFSK IN terminal
AFSK input terminal.

(3) AFSK GUT terminal

Constant level AF output terminal for AFSK operation.

(3 ANTI VOX control

VOX operations are sometimes difficult with higt
speaker volume control settings. The ANTI VOX con-
trol is used to reduce the tendency of the VOX to acti-
vate from inputs from the speaker. The ANTI VOX
control is not active when headphones are connect-
ed, for obvious reasons!

)

(5) DELAY contrsi

This control adjusts the "hang-time’’ that the radio will
remain keyed after voice input has stopped.

DELAY

{ @\
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() VOX .. .. control

This control adjusts the sensitivity of the VOX ampli-
fier. Adjust this control for your personal preference.

VOX GAIN

/ S
(@ ACC i jack

This jack is designed for connection of the 6-pin DIN
connector supplied with the optional interface unit.

® = -

This jack is for connection of an external speaker.

-n . .peaker) jack

v

@ DC power coniiector
This is used to connect the DC power supply.

v
Using shielded line, connect a 1/4"" phone plug to this

jack for CW operation. Open-terminal voltage is approx-
imately 5.5 VDC.

an s (

This UHF connector should be attached to a suitable
antenna for transmitting and receiving. The antenna ca-
ble should be 50-ohm coax, terminated with a PL-259
connector.

2 C 1«

To prevent electric shock, as well as RFl and BCI, con-
nect the transceiver to a good earth ground.

Sk

“anna) o .stor

d) erminat
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Terminal numbers and their applications are as foll_ws:

N

12

13

\

@ Q\ . View from
@ G) | rear panel.
®

-

*3-pin DIN plug

~ Pin ame Application

10 connec
No :o on

- - tpu. .- .s fixec ..gardless ot .
cor setting.
Output voltage:
300 mV or more at maximum re -
1 4.7 k@ load.

Gro an ing (The ¢ iielded wire of t
audio output te. m al is connecte
“ere.) |

No connection i

ce (IR

(@)

N
C N ~A 3~ 0N

I No con on

Lround

. aJut from the MIC jack is 1u.
ed. Grour "¢ utes signal.

IC No connec 1

Da .. Inpu. terminal for data communic.
tion. in SSB, MIC gain can be cor
troliecd by the wiiC control.
WIput voltage:
500 mV or less
(SSB: Voltage starts deflecting " LC.
FM: Voltage providing +3.0 "' ¢
~ ation ratio.)

G \D Ground g (The shislded wire of t -

ji_o nt ~n nartad here.)

Sie 8 ¢ in by *- |

51

n}

\ 'hen he conurol relay is used refer to section 5-i 9.

" circuit for foot switch)

~12 VDC ON transmiz GN 7}

max. 10 'nA ALC input

..om standby swiich \
- Specker output

View from cord

1
N &
3@’
Je)

e =5 —

2
3-1-3. Yop cover
l CW  ofF  semi fuLl
VOX OFF ON
1l . :

VOX (Voice Operated Switch) operation is possible in
LSB, USB, FM or AFSK mode operations. To aciivate
the VOX circuitry place the VOX switch ON.

This conirol is also used to select either Full or Semi
automatic break-in.
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POWER s sitch: OFF.

S N o
» v S L= !

y J — : =

. = o o=

| — M == = 2

Standby switch: - = . o
N B e s A s

'@ = e

-1. Initial setting

Preset the controls as shown in the accompanying

iltustration above.

Place the POWER switch to ON. (During fixed-

station operation you must first turn ON your DC

power supply, the PS-50 s recommended.}

The meter will illuminate and a frequency wili an-

pear in the display.

Set the BAND switches for the desired band. If you

desire to tune a frequency other than one of the

amateur radio frequencies, place the 1 MHz switch

ON. With the 1 MHz switch ON the UP/DOWN

switches will advance the frequency in 1 MHz

steps, rather than thru the amateur radio hands.

Select the desired MODE using one of «  mode

switches.

Notes: — - —-

1. By international convention amateu radio fre
quencies beiow 10 MHz utilize the LSB (Lower
Sideband) mode, and frequencies of 10 MHz
and above use USB (Upper Sideband).

2. The TS-440S automatically selects the normal
mode for you. The exact changeover point is
9.5 MHz. You can override this selection by
| mg the deswed m switeh.

Adjust the AF gain control for tl:e desired volume.

Slowly rotate the TUNING dial ¢ . = desired sig-

nal can be heard clearly.

The desired receive frequency can aiso de cntered

directly by using the numeric keypad. For details

of this operation pleasc refer to "‘Direct key-
board frequency entry’’ section or :age i3.

SQL conroi:

Fully co "er ' “wisce

- - Cw -
IO 00 ‘ { AN v
oo 38 2 =
L - - = I —l iQ‘j \_\/ o conirol:
= ; . B — - "¢ rekwise.
R V2
\ C —I[Iil % 3’\“ \ %\( :LF \g/z( :1 r ol
I~ N = )(\\\ I ockWis.ﬂ
Ny IR |
= _ 1B 4 (
RIT switcy: OFF
ING cial (VI 0)
c-Z-Z. T
Tero-l B ’ ¢ 7 @uring WY made
aper:tio::

1. Set the RIT/XIT switches to OFF.

2. When an optional filter is not uscd, tune the TUN-
ING dial so that the receive bea: irequency is ap-
proximatety 800 Hz. You can cieck ihis by turning
the VOX OFF, and then closing your CW key. Then
by using the sidatone oscillator, and the incoming
receive signal you can zero-bea bt/ turning the
TUNING diai until the two tones are uwe same fre-
guency.

3. When tine YK-88C filter ; usec
to use is i0 adjusi ihe 1L NI 3
S-meter deflection.

siraplest method
' “or a maximum

Keceptic o Tisly

oparaiion.

1. After zero-beating turn the RIT switch ON, and aa-
just the RIT control for the desired pitch.

2. Adjust the IF SHIFT control for the strongest sig-

o

d 5t 7 efier Lzro-zeat

nal level.
! is 'ireguency '
|
! Receiver ¢ equency~, ' . Transmit-Receive frequancy )
{BFO) Displayed frequency)
| l
_ i \
800H.
Beat note



2. Uirect keyusard irequency eritry

Direct keyboard entry of the frequency is possible us-
ing the numeric keypad on the TS-440S. This all ws
rapid changes in frequency without the delays enc  n-
tered when using other tuning methods.

1. Select the VFO mode.

2. Press the ENT key. The display will indit.ate

3. Enter & desired onerating frequency from  Jst
Significant Digit to the Least Significant Digit. « ou
do not have io enter trailing 7eros, out you . ».
enter a leading zero for frequencics between 1~ ~
3.99999 MHz or two leading zeros for irequen -
between 0.1 and 0.99999 MHz. (03.500.00 M

4 . Afier the iast digit has been enterec ress the .
key again to signify you wantthere . .. cha o
frequency. T you entered the e e cy dov .
thene 3¢ 10Hzabe n sc wid ¢ G iher: o
wili ae ome icaliy change (0 ew ‘requ Cy
without the need of pressing the =N key for u.e
second time.

For exampie: To enter 14.200.00 MHz there re
two methods:

V' "hod cae: Press [ENTY {17 12y, &

" "od wo: [ENT] [T}, (47, 1., .01, 0. 0], .

lote:— - _

.tempting to enter a frequency ou ~ide che
ing range of the radio will cause ihe display tor~ n
t0 ,

5. Ii you make a mistake whiie entering the fregu :n
cy and have not yet pressed the ENT key, or :n
tered the final digit, you may cance! the input by
pressing either the CLEAR key or standby swit i,

There are cases during AM bro~dcast reception, where
inter c~ 'mnoticeadlr €1 o JTIVITY is W, but
the i li~ y is poor v L -adio in the M2 posi-
tion,  ur oa ckofhig rreguency response. If this
condition oce rs place the SELECTIVITY swiicihhto vI2
and rotate ihe U G dial = /-1 kKz from 1he center
frequency. It should be possibk ~ 7 !a poini where
the interfereance will be 2 iittle greaier, inteli’ | Dility
should be improved.

Another method utilizes the execellent receiver stabil-
ity of the TS-440S by selecting USB or b and turi-
ing to one of the sid.  nds of the AM si¢ vé . The only
disadvaniée - WO Wliv vww G o h AL 2 Cul tOne
might be detected along with 2 _sired receive signal.

)=

I O

1. Sette MODEkeys .. L 3o0.1S . . azion-
al convention {requen... Je . 1C .z 7e the
LSB {Lower Sideband) .nodc, ead . 3¢. HIcH]
above 10 Hzuse U! 3 ( perSic:ba ,.7 . ac-
C s ST < -« 0Lt 9.0 Ha
Te S 400 s L 3 2 5 ‘hen you

tu eo Jfe desirec equency. Youca o ~rride this
by sir  *nrass 3 1e desiced mode key.

2. Set the Meter switch 1o AL,

~

N
L

3. Press the microphone PTT swiich, or set the Stand-
by switch from REC to SEND.

S

S zak. . oaicror . ¢ dadjus 2l gain
controlsc v t 3 wCwr o lec u < COL ex-
ceed ihe € zone ot vo ¢ eaks.

N — — _ JR—

Adjustmer using 1e ALC eter provides 2z erac-
curacy th  ii you 1y and use the power meter for ad-
justmenti. ever adjust for ALC deflection above the
ALC zone, as this will cause disiortion of the iransmii-
ied audio signal.

3 5 7 8

<N\ ; /

TV W
N . 1
< ] 1 1R 9 o
N — o
)
ALC zo

Do novexceeu «:+ T i 20 wvnice :aks.




37 . Lw mode
Set MODE keys to CW and set ihe ivleter switch i)
ALC.

Placing the Standby swvitch (o send anu depressing i
CW key will cause tne radio 10 iransmit.
Transmissiols i5 @iso possiblc when in the S=MI or FUL .
break in mode by simply depressing the key, with 1
Standby switch in the REC position.

A isc* e CAR coritroi untii the moter deflection

w vu 2 ALC zone.
1 3 7 S 20 s B8O
7’
s 3 [y
— N~ v 1 T -
01 50 1C0 <0 W
-~ -—_ —
S it 1 )
ALC z¢ e
« anc ~ . braak-is

Two hreak-:n methods are provided wiii: the TS-440.
iransceiver, SEV and FULL break-in. With either break-
in operation depressing ihe CW key wiil cause the re
dio to wransmit without the neec for manually swiict. -
ing the SEND/REC s 1. The ditference beiwee
FULL and SEMI brezk-in is inat during . ULL oreak ,
operation it is possiblc to listen betweer, ots anid dast
¢s, and that «  ag SEMI break-in ivi r

T 5 — — — - —
W . either SEMl o. . __L b i OBErauor., uos .
bandg:cross mode operation i1s not possiodle. A tior,
a:dy, when you are using i*UL!I oreak: . ¢ .crition yo

should not work cross bain splits, ¢ I o - sam

band.

The 7S-440S also provides a side- >r2  zillator ci

cuit 1o allow monitoring of your C\ * si n. ¢ Jring trans

mission.

(a) >Semi-aistomatic break ’
Depressing the CW key v | automatically place th.
iransceiver into the transmit mode. Transmit mod.
will be mainiained for a period determined by th
setting of the VOX DELAY coritrol on the rear pane
of the transceiver, even ¢ ..r ihe CW key i
released.

{b)

~ s

maic 32 . .
Depress g .1e CW key w ymatically place the
transcu.wvor into the transre 1 de.  eleas g the
CW key will return ihe radio ior ce v 'ediately
enabling reception between chara rs.

~he TL-922A:822 linear amplifer is not designed
for fuil break-in: type operation. Attempting to use
this accessory in the Fo .. break-in modg cause

damage io occl - to the . 1ear ¢ ifier.
C\vy <
1
| L _
[ vox N
L

On occasion aneiecirt ¢ "2ye mé /beusedt ¢t
has no merhod of proc  :ing @ cc 1t Wweus wrans-
mit condition. in order io « 3tain a condnuous car-
rier for tuning siniply niace \hz Standby switch to
ihe SEND nosition.

-~ '

Select the (s ed frag T the TT 0z
amateur rac’ Hand. Place 'E key o0 [ M anc
the Meter s . " to ALC.

~ ~ g -

Press the m :r. phone PTi r

oy

Adjust the € -

or mace the Stand-
SV u ™ 0 D.

e meiar deflection is

w:h - Tzore. s »vide full povieerin the

FI | rnocs

o dcerea ower, lac. . ..zters chio PWR

andwlt 0. L L Lo.ca@ el Locotiol

countercloc.. .3e unti. .. desirec 0  :love is ob-
tained.
1.3 T 7 0 20 40 69
S Ty ’

AC W s . 11742

- o L pwal o o w

r 1 SWR 5 1 o

/ .

o tesi—  — — = el

.one D¢ e ou ut may fluniuate if running less
inal 1 output.

2. Ensure 3t ar anienna with a low SWR is used.
The TS-440S provides seve | 3¢~ 1 circuits,
continually loading into an antenna with a high SWR
{(3to 1 oryreat:. | eventually cause damage o
the final amplifier .

3. Thet 3} /NoL Le acc 7\

eter ¢
high V .. . s
accu e readings.

. & good :nnal  « c 108




«  Sukaudible tons

An optional subaudible tone unit TU-8 is availablc for
installation in the TS-440S for accessing 10 mete. -M
repeaters. This tone is activated whenever inhe
TS-440S is in the SPLIT mode.

4. !

Set the Meter swiich to PWR.

Set the MODE key to AM.

Place the Standby switch to SEND.

Adjust the CAR control so that the meter indic tes
25 watts.

Place the IVleter switch to ALC.

Adjust the MIC gain control so that the n :ter
deflection does not exceed ALC zone on \)ice
peaks.

LN

o o

} .l
The automatic antenna tuner operates within the
amateur radio bands from 3.5 thru 29.7 MHz.

1. Ensure that an antenna designed for use withir e
band you intend io operate on is properly conr :ct-
ed to the antenna terminal.

2. Set the AUTO/THRU switch to the AUTO posit on.

3. Place the AT TUNE switch to the ON position. "he
AT TUNE indicator will light and the tuner wil" be-
gin tuning. Then the CW mode indicator will i ;ht.

4 . After a short period the AT TUNE indicator wi.. go
OFF and the motors will stop turning.

5. Place the AT TUNE switch to OFF.

6. Tuning is now completed. You may now carry out
normal communications.

iNotes: _—_

1. When the AT TUNE switch is ON and the AT di-
cator lights but then goes out immediately iti an
indication that the antenna was not that far o f
resonance and that tuning has been complete J.

2 . Normal operation is not possible uniil the AT T IE
switch has been turned OFF.

3. If the motors do not stop turning after approxime.:ely
30 seconds, place the AT TUNE switch to OFF, inc¢
then back to ON again. The tuner will attemg® to
tune again, and should find a good match. If the
tuner will not stop after several tries it indi_ tes
some problem exists with the antenna sys :m.
Readjust the antenna and feedline before atte. .ot-
ing to tune again.

3-5. ' -
Operational convenience can be enhanced thru the use
of both VFO A and VFO B.

3-5-1. Y “WD s

Occasionally DX stations will utilize an operational
procedure known as split frequency operation. When
the DX station is in this mode he will be transmitiing
on one frequency and receiving on another. This is
done in order for the DX station to be able io recog-
nize the calls of stations during pile-ups.

Older transceivers required the use of an external VFO
to allow this split frequency operation. The TS-440S,
thru the use of microprocessor controls, effectively pro-
vides two separate VFOs in the same package. Several
different controls and switches have been provided to
increase ihe operators convenience when faced with
this type of operatior. The use of these controls is dis-
cussed belovy.

3-5-Z. Split “rec e

{a) A: zh
Depressing this switch causes the data contained
in the inactive VFO (the VFO that is not currently
being displayed) to change to the same data con-
tained in the active VFO (the one currently dis-

played). Both the frequency and mode are
changed.

For example: VFO A is set at 7 MHz in LSB, and
VFOBis 21 MHz in USB. VFO A is the active VFO
(show on the display). Depressing the A =B switch
will cause VFO B to change to 7 MHz in LSB.

(b) A/Bsy h
Allows selection of the desired active VFO. Each
time this switch is depressed the active VFO will
alternate betwean VFO A and VFO B.

(c) & .
Allows he use of one VFO for transmit, and the
other for receive (Split Frequency operation). For
example: VFO A is the active VFQO, and VFO B is
the inactive VFO. Depressing the SPLIT switch will
cause the TS-440S to receive on VFO A and trans-
mit on VFO B. The mode of reception and trans-
mission will follow the mode contained in the
appropriate VFO memory. It is possible to work
cross band, cross mode if desired.

To avoid confusion during contest, or pile-up oper
ations we recommend using VFO A for receive and
VFQO B for transmit.

(d) T-F SET switch
Depressing this switch will allow you to rapidly set
or check the transmit frequency, during SPLIT
operations, without the need of actually irans-
mitting.

This switch is especially convenient when you are
trying o locate the transmit frequency of the sta-

tion currently in contact with the DX station, since

15



deoressing this switch allows you to receive on th
transmit frequancy as long as the switch is hei|
depressed. The TUNING dial is active when th:;
switch is depressed, so it is easy to change you -
transmitter frequency at the same time, if neces -
sary. Releasing the switch will return you io th -
original receive frequency.

S
a-

The TS-440S incorporates a conveniernt 100 channw.
memory that can be used to store and recall commor. -
ly used frequencies. These channels can be subdivic -
ed into 10 user-defined groups to tailor the TS-440 .
for optimum operation in a pariicular application. Y~ .
can, for instance, assign channels 10 through 19 o)
the 160 meter band, channels 20 through 29 to 1
80 meter band, channels 30 through 39 to the 41
meter band {LSB), channels 40 through 49 to the 2
meter band (USB), channels 50 through 59 to the 1
meter band, channels 60 to 69 to the 10 meter ban-l
(FM), channels 70 through 79 to the 12 meter banc'
and channels 80 through 89 to various shortwav.:
bands. Channels 90 through 99 could then be assigne !
as split frequency channels. After completing channd’
assignrnents, you can then use the convenient memor,
scan function to automatically recall the stored fre -
guencies on a group basis.

2-6-3. Memory Entvy

1. With the TS-440S in the VFO mode, select t.
desired operating frequency and mode as describe
in previous sections.

-]

2. Press the M.IN switch. The radio will enter th
Memory Scroll (M.SCR) mode. The current memor
channel number {(M.CH), frequency and mode wi
be displayed, bui the actual operating frequenc
and mode will remain unchanged allowing uninter-
rupted reception.

o0
o

3. Select the gesired memory channel using one of the
three methods described below.
a. Turn the TUNING dial until the desired channe’
number is displayed (One revolution of the dig’
cover about 10 channels).

R
c o

b. Enter a two digit channel number using the nu-
meric keypad, being sure to include the leading
zero for channels 00 through 09. Pressing the
CLEAR key or the standby swiich before press-
ing the second digit will return you to the origi-
nar C

c. Use the UP/DOWN switches and/or microphone
UP/DOWN switches to scroll thru the different
memory positions.

5. When the desired memory channel is displayed,
press the M.IN key again. The current frequency
and mode will be stored, the scroll mode will be
cancelled, and the TS-440S will return to the oper-
ating mode and freguency that was displayed be-
fore the M.IN key was pressed initially. Note that
if RIT was selected prior to step 2, the actual fre-
quency stored will be the indicated irequency plus
or minus the RIT variable.

3-6-2. ~ -- 1 ~mory i~formatior, to the VF7:.
1. Press the VFO/ key to select the memory mode.

2. Select a channel using any of the methods dis-
cussed under the Memory Eniry section.

3. Press the M~V key. The stored data will be trans-
ferred to the active VFO allowing you to begin tun-
ing from that point. The TS-440S automatically

returns io the VFO mode when the =~ '/ key is
depressed.
[ T A owo T -
" i 1 i i
L _ it ) L
e _ — —_— e — J—
Notes: - - -

1. The RIT/XIT status will be copied from the memory
to the VFO when the M#-V key is depressed.

2. When data is transferred from the split frequency
memory, the active VFO is loaded with the receive
data and the inactive VFO will be loaded with the
transmit data. The TS-440S will then automatical-
ly enter the SPLIT mode.

3. This operation will not function if no data is con-



tained in the displayed memory channel.
4. Data in the VFO is replaced by the memory ¢ a.
Memory data is not lost during this operatio .

v oo 1 Yy G
1. With the TS 440S in the memory mode, press ™ 3
M.IN key and scroil o the channel that you v ~nt
the data to be transferred to.

— — —_— -

2. Press the M.IN key. The frequency and mode o. .
memory channe! that appeared before you or LU
the M.IN key wili duplicated i « :new chi e

Moo i
- i

I L

I [}

3-6-4. Zntering/Transfersingde . . o vee-

quency cnarnneis

Separate transmit and receive frequencies may be en-

tered into memory channels 90 throug 99. The pr ce-

dure is similar to that given for the ot - channels /i

the following exception:

1. The aciive VFO freguency and mode is storé
the receive memory, and the inactive VFO freq en-
cy ana mode is stored in the transmit memr
regardless of whether the SPLIT functionis O " or

OFF.
2. The RIT offset is stored in the receive memory, Inc

the XIT offset in the transmit memory.

3. When data is transferred frorn the general mer: ory
section into the split frequency memory sectior e
transmit and receive frequencies will be the s& ne.

4. Only the receive memory will be transferred .ato
general mernory during transfer operations from. the
split memory area.

1

3-3-5. Cleaiing @ memory chi ..

T 10 meiious may be used o u i '
chi :

1. M.IN switch

Transferring information from a vacant channei, i.e. dne
that has no stored information, thru ihe use of the 1 .IN
switch, as described previously in section 3-6-1 is Hne
method of "'clearing’’ a memory channel.

2. ENT switch

Data may also be erased by depressing the ENT ey
while depressing the CLEAR key.

3-€ . IWlemory reca:!

Fixed channel type recall is possible when using
VFO/M key to recall memory channel information.
stored frequency cannot be changed, although “he

RIT/XIT function is active.

1. Press the VFO/M key. The memory channeln  ~-
ber, mode, and stored frequency data will be - s-
playec. If a channei contains no data, only *
channel number will be dispiayed.

i ! i
2. Seiect the desired r iory channel using the
methods described under Memory Entry section.

f. T _

— J

3. Toreturn to the VFO mode, press the VFO/M key
again.

1. RIT/XIT will be cancelled when the TS-440S is
switched from the VO mode io ihe memory mode,
but will be restored when the TS-440S returns to
the VFO mode.

2. When the TS-440S is switched from the memory
mode to the VFO mode, the VFO will be set to the
RIT/XIT wvariable specified when the data was
programmed in toO memory.

Memory scan operates from memory channel 00 thru
memory channel 99 at approximately 3-4 second in-
tervals, or you may specify which memory groups you
want 1o scan. Only these memory channels with data
entered are scanned.

Press ne VFO/ key to select the memory mode.

2. Press the SCAN key. Scan will begin at memory
chennel 00, or the lowest numbered channel con-
taining data.

3. You can stop scanning by pressing the CLEAR or
microphone PTT switch. Pressing the PTT switch
will allow you to continue scanning from the point
that you stopped, and pressing the CLEAR key will
allow you to start scanning from the beginning.

4. To resume scan press the SCAN kev again.

—_

To initiate memory scan of snecific memory channel

groups

1. Press the VFO/M key to select the memory mode.

2. Press and hold the SCAN key.

3. You may specify which memory groups you want
to scan by depressing the key that corresponds to
the ten position of the memory channel group.

[0 Memory channels 00 thru 09
TR viemory channels 10 thru 19
2 e, Memory channels 20 thru 29
o T............... Memory channels 30 thru 99
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In example 1 we wani to scan only Group 2, so v~
would press the 2 key. In example 2 we want io sc™
Group 1 and Group 2, so we would press the 1 ke
and then the 2 key.

-

e’ a
Greup 2 Groun i Group 2
Cried Cii29 ci410 CH18 C-130 Cl’!39
| —— F {
= 4o ia—
i I
e o - = — = = puy — - _ e e e = e = = == J

4, You can stop scanning, or resume scan using th:
same methods described above for the entirc
memory scan.

3-7 og 5CE

Two programmable scan ranges are provided on “h
TS-440S transceiver. PG.S-1 {Program Scan range
utilizes memory channels 06 and 07 o specify the ug
per and lower scan iimits. PG.S-2 {Program Scan rang
2) utilizes memory channels 08 and 09 to specify tin.
upper and lower scan limits.

To initiate . —.
1. Press the ..'O/M key to select VFO operation.

2. Press and hold the SCAN key.

3. Toinitiate PG.S 1 press the 6 key, and then releas:
both the 6 and the SCAN keys. Scan will begin oi
the frequency programmed in memory channe
number 6 and proceed in 10 Hz steps to the uppe
limit stored in memory channel 7, then return tc
channel 6 and begin again.

4. To initiate PG.S 2 press the 8 key, and then releasc
both the 8 and the SCAN key. Scan will proceec
in the limits specified in memory channels 8 ant
9, just as for PG.S 1.

5. If you wani to scan both ranges PG.S 1 and PG.¢
2, press the 6 and then the 8 key while holding the
SCAN key down, and then release the SCAN key.
Scan will proceed thru the limits in memory chan-
nels 6 and 7, thru the limits in memory channel:
8 and 9, and then return to begin the process again.

. —PGS-"— —PGS-2- 4
CHS6 CtHi7 Ciig CHg

6. To stop scanning press the PTT switch, or th
CLEAR key. Pressing the SCAN key allows scan ti
resume from the point you stopped.

Note: — -—-—— — — — -
The TS-440S - icroprocessor remembers the various
scan parare :ers that you have specified and will fo!
low whateve sou have entered ihe nesxi time you
press the SCA * key.

IXe le NV n Ly moo e
Previously progra ed meriory scar
data was to scan crannels 20-29 ano
40-4G.
To scan ~ same range again simply
press the SC ' y.
Zxample ~: VFO mode
Previously entered vrogram scun cata
was {0 scan both P?G.S1 and PG.52.
To initicte program scati OVEr  3se Two
ranges again sir sthe SC. N key.
The 7S+ S+ coe~ : 1) execute scan according
to the above ne- ~ ter~( u manuaily change the
informaticn. © -~ saves a ¢ key strokes if you al
ways scan 1 : same ranges, etc.

3-7-3. Ecge saeed

Two scan speeds are available with the 15-440S.
To change the speed press the SCAN key after you
have initiated scan. You wili be able to togale betwecen
fast and slow each time you press the key.

Note: - - - —
The scan step size depends upon the r ode that has
been selected for SSB, CW and AFSK the siep size is
10 Hz, for FM and AN <he step size is 100 Hz.

" 1is transceiver "as a memory ¢ nnel fockout func-
tion which al'" 3 you to tempo 'y skip unwanied
memory channeis ©_ Mmemory scan.

—_

Press the VFO/M key 0 erter the memory mode.

2. Select the memory channel that you want to skip
using the numeric keypad, the TUNING knob, or the
UP/DOWN microphone or BAND switches.

3. Press the CLEAR switch.

M - -
~ = s FE Y y
T Y R A

—_— —

4. A decimal point will appear in the M.CH Qgisplay to
indicate that the channel will be skipped.

M oC

-~
- !
-

5. To cancel the lockout, select the desired channel
and then press the CLEAR switch. The decimal
point will go out indicating that the channel will
again be scanned.




~ o~

3-3-7. Reception

Note:-

An K1 Y terminal is required to receive and dis-

play/prin’ the RTTY signal.

1. The AFSK mode utilizes the LSB carrier fregue ¢y,
which conforms to international conventione.

2. When the optional YK-88C filter is installed, the nor-
mal receiver bandwidth is 500 Hz when the SE  C-
TIVITY switch is set to the AUTO position, an the
MODE switch is in AFSK.

The accompanying diagram iiiustrates the re  ion-
ship between the carrier and ihe passband ve 1.

3. The demodulated AFSK signal is sent from « e
AFSK OUT termimnal on the rear panel.

4. This compietes the preparation for using the # <
mode.

Before conrccting 2 r al you should reviev e
contents of ihe ins uc on mantal provided with .na.
terminal unit.

pesk N 157440 Y-
E—1 AFS 2V < N E o
TMor ‘0 '7 \L’j 1 .
nisplay ad 3 “'—J
. ’_f_ — |<3_f—"_ Recept >
| “dev e /(' — i
AFSK receiv sigrai | ——----——--- -
AFSK OUT

The figure below shows the frequencies relation ).
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14 09771 Hz 14.0878 B4 1410 z
SPACH MARK X CA RIER

3-8 . 1

\ | ote:
Key down perioas of % hour wii require a cool do vn
seriod of approximately 30 minutes. The PS 50
seavy-duty supply is recommended for continuc s |

| duty ansmissi

1. Ensure that your terminal is set up for AFSK ype
keying.

2. Connect the terminal units AFSK output jac< o
TS-440S AFSK IN jack, and the iterminal Lii's
AFSK input jack to the TS-440S AFSK OUT jack
on the rear nane! of the transceiver. The terr "ingl
units standby (PTT) terminal shouid be conne :ted
to the standby terminal on the REMOTE conn  tor

of the TS-440S. (See page 11 for the REMOTE ter-
minal pin configuration.}

3. Place the MODE key on the TS-440S to AFSK, and
the Meter switch to ALC.

4. To transmit, either place tine SEND/REC switch on
ihe 'S 440S to SEND, or use the PTT signal from
your terminal unit.

5. When using AFSK, you can also apply your wrang-
mit signai tones to pin nL  2er 1 of the microphone
connector, ii you de no sh to use the iwo jacks
on the rear of the 75-440S. To adjust the power
ou 2t :in AFSK, inc zase or decrease ihe MIC gain
con -o! seiiing. A mi -scale ALC reading wiii yield
full povwer output.

otes: - — _ - - -

1. AFSK operation reguires terminal unit designec to
supply tius type of operation. You cannot use FSK
tones witn an AFSK jack:

2. The AFSK oscillator circuit should provide audio
tones oi 2125 and 2295 Hz. Lower tones may
causc spurious ouiput due to the higher harmonic
content present with these lower frequencies.

3. The 7S-440S and RTTY terminal unii should use
separate nower supplies, in order to prevent RFI
{(Radio ' ‘equency Inierference).

4. During AFSK mode operation, the microphone
switch should be OFF or ground pin No. 9 of the
ACC 2 jack, or the microphone disconnected, if you

are ) ihe AFSK jacks on the rear panei.
5 7 4 “nputlevelshoc'dbele thii " V.
3-8 . 0 (o]}

For A 1TOR < »era on, you siwoula reverse ine trans-
mit;receive input pc arity on your AiviTC ¢ ~rminal,
since AFSK on the TS 440% onerates in the LSk mode.
If you cannot reve se > polarity, you should select
the USB m ":on ' 7 5-440S.

During D operaiior. °  rnicrophong switch
shol™ " " e ( 7=, . ground pin No. 9 of ithe ACC 2 jack,
or . "rophone disconnected, if you are using ATSK
INSOUT 1acks on the rear panei.

The TS-440S may be operated with any conventional
linear amplifier which will accept up to approximately
125 watis of RF drive, has a low current DC operated
keying circuit, ang returns approximately - 8 to — 1
VDC ALC back to the exciter. Please note that in ord-
er to operate full QSK (FULL break-in) the linear ampli-
fier must also be QSK capable.

Refer to the REMOTE connector diagram on page 11
and section 5-8-10..

Initial linear amplifier tune-up should be performed with
the TS-440S set for approximately 50 watts output
to reduce wear and tear on both the linear, and the
TS-440S. Use of a dummy load is strongly recom-
mended, since the bands are already sufficiently
crowded.
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| |
The TS-440S uiilizes double conversion for: «rar -
missions, and triple-conversion for 2lio -~ ansm

sion modes, and for all modes in -eceive. 1
intermediate irequencies are 45.05 'z, 8.83 "
anc 5 kH7.

A wide dynamic range is rmade possible thru the us
of 25K 125 junction FET's ‘eceiver section’s 1¢
and 2nd mixers, iby a SK73 dual-gate MOS FE
in the 3rd mixer.

An irtegrated circuir baianced modulator (AN612) i
used in the 1s. _._asmitier mixer and 25K 122’s
Jsed. ..e 2nca 3rd mixers. The PlLL circuit, cor,
sisting of 5 Hops, « . the digital VFC 2 controile
Ly asing . ...erence osc 19tor ¢ SHIFT anc ?
Fz turing sieps are orc it 26 t ' e use of thi
system.

-
-

{he incoming microphone audio is .0 3¢ > 1€ ifF ur

where it is amplifiec  y tne microp o o« ¢ Qi
... disuriou.ed i0 o SSB,F, and' OXc o 3.7

SSB sign. iu g plied ot valanceu ¢

amplifies ndcc v dto. e isill =~ ncyc

kHz. T isDSB (Do 2Sde a d's = ' ; d

obtai. . € SSB si¢ ~a. v S¢ 7~ ‘s mixed

“ne local oscillatc f-=2gu ncy of .37 > 7'y 2 st

mixer to obuw’~ 1 2nd IF signe of 8.83 "'z |
signaiist 2 by IF (CeramicF" ' oremove the

antec by-pi s of th2 1 i _ action. The
d . itise | "edto the .
In-1e RT ‘tthe sTanalis mixed w . . .._. OSC
fr uency of 36.22 | {1z by the 2nc .. ..or t0 obiain
¢ " guency of 45.05 Mz, 1. sig .. combinec
w2 V/CO signal in the 3:d mixer to o ti  11e
sm  freauency which is ¢ yptied to © : Fina' L
v . . .owPass Fijter,.” .. = < plifies1
Si QLB TEL PO M eV ¢ X Y rott
sign L o wéa O «+ 1+ 0 g a erming

or the .nwenni . a, instal

Lemy

“he .ncoming signai for the antenna is ¢ o ft-»
rece e band-pass filters in the RF unit, >~ -~ -on* - |
controlled attenuator circuit. Selection o1 1 e desires
BPF is accomp sned thru data supplied from the Con-
trol unit. Signals irom the 3PF are mixed w™"h “he VCO
signal in the ist KX mixer to obtain the " ‘requen-
cy of 45.05 "' This signal is filtered by a MCF
(Mionolithic Crystal Filter) and applied to the 2nd RX
ririxer. This mixer combines the 1st IF frequency with
the HET OSC frequency of 36.22 MHz io obtain the
2nd IF frequency of 8.83 MHz,

The 2nd IF frequency is split into two = s, che (G
the noise blanker circuits, and the other nas. e noise
blanking gate to the 2nd IF fiiter. . signai ihat is
taken from the output of the 2nd Ir + i~ 2pplied 0
the 3rd RX mixer, via a buifer ampuw -, v ereitis
mixed with ihe local oscillator ireguenc of 8.375
iviBz, to obtain the 3rd r frequency of 4 5 kHz.

20

This 3ra I 1 ~quency ‘s eiiher “fied and then

demodu =¢ ‘h ndetecto "7, or T A operstion,
or appliedto 1" 4 ' 'ifier. T ltering .... ig-

nal is ampl’” " epplisd either to the SSB or AM

detector circuits.
2 =L

The TS-440S contains ihe followirg 1 o0 ur ts:
RF unit, IF unit, Control unit, PLL un , vilte ¢ iy, + o
unit, etc. A brief description of = 3:se : ni 5 1ollows.

L -y, = t - I

1€ receive seciic 1 o1 is unit clude - the BPF's for
2ach band, ithe 1< X mixer,. " 5.0n51 "1z MCF,
2nd RX mixer, noise blanker ¢” ¢ its, and an 8.83 MiHz
MCEF. The transmit sectic "1wciudes e 2nd TX mix-
er, 3rd TX mixer, ampiific ¢ -cuits, M microphone arn-
plifier circuit, microphc “miter circuits, and four
VCO’s required to cover the © s from 10C ..z

to 30 MHz.
L L L. )
Floce o jon ¢ s co ns ihe 8.8 -z
ORI X xer, 155k za , e cwor, e 1 v
ireque ¢ ¢ Y D¢ cc st
micre o , N a , X mix-
er, 8.8° 127 of,e c. s calsoincluc 3 e tim-
JCilCUiLv ¢ ~~~ s~ 7'W presk-in circuit, and
the 8.375 z 3¢é O0SC O cuil
-3 ) | .
‘he 7 Tsee ' o . ocess
and provides a "y ovariely of conro. s Lls
fhe various 3.
L-tint ( . )
Five PLL loc »¢ re . Ll a = ze

crystal oscill »» (36 H;

it . -

P s X >
- 08 S

for transmission.
.1 isis accomplist 3¢

e -6 ol jer section’ .
are'- ‘ S 1 L,andeb 7 -
ciency cot "8 s
[V ‘ o -

Provides fc ¢ ' "_" cuality . eroul. _,reduc-
ing unwan 17 rmonic emissions. This unit also de-
tects the forwward and reflected povver sensing circuirs
for ALC, SWR and Antenna Tuner circuiis.

Gl . - i
This . 1€ . _— - . r¢ osections. 1r
: o wuC N S 2 co 3 and moior ¢ iven
varizole cup € 0 3 c rorm - : ctual tuning cir-

CUic. ~ 1€ CO  ui St .0l ~ e (@8 (™~ in ymatior vid-
e yun r .3 as be ¢ and frequency daia
providec y e t > control the variable capaci-
tors, and s ing 0 © e coil. The automatic anten-
na tuner operates from 3.5 thru 29.7 MHz.



Your transceiver has been factory aligned anc

to specification before shipment. Under normal cir m-
stances the transceiver will operate in accordanc.
these operating instructions. All adjustable «rrim ..o
and coils in youi transceiver were prese. ai the
ry and should only be readjusted by a qualified ie
cian with nroper test equiprnent.

Attempting service or alignment without fac:
auihorization can void tihe transceiver's warrain /.

When operated properly, the transceiver ¢
of service without reguiring realignre he infc
tion in this section gives some gener ~ service |
dures which can be accompishea wit’
sophisticated test equipment.

give

yce-

Should it ever © some recessary ) "ze .
ment to your c¢ealer or service ce o cea, ok
in its original box and packi , and inc ude ¢

descript.on of the problems itv.. ve . Also includo v L
e . one number. You o « Tew N &CCL. y
items unless directly relatec .o the service prot em.

You may reiurn your radio for si se to the A: >
rized TRIO-KENWOOD Dealer from w om yo -
cnased it. A copy of the service sporiw b~-e e

with the unit. Pieas~ do nouv se o suid-asser i or
L ed circuiz | 2i 'ds. Senc  1e comnlete unit, - s
original boxes Yacking.

Tag all returned iterns wiith your ni me and call “¢
tification. P'ease mention the rnodel and seria’

ber of yo radio in any correspondence, wh |e.
phone or wri. »n. For fuiure reference, recor

formatiion in the spacc providea on the back cover of
s mar 1e..

- Faes -

Dear OM, if you dcsire .0 correspona on & teckr cal

G opey  onalprc 21, o 3se make your rote shc
com 2, and  ~ » . po:#n. And Pl “ACE make it
readable.

~ - ~u Model and se - moer.
The question or prc  em you ace having.
Please give sufficient detai’ to diagnose: other equip

ment in The station, m readings end anything you

"ee’ m’ ht' use’ulin a :mpling ciag 10sis.

saut — —

Jonot pac. a.o o ML, .. C. o 26 nowspa e s for

ship o Exte o © <o QU /oaes o, ng

shipy

Notos: - — — S — -

1. Record « € te @ OV [ o y,osorie o er and
dealer from w nf[oJrc  sed.

2. tor ~ ¢ -~ Rdaake ekl N 2cord
0 any g ~*° ce suor :u

3. Y s cie il -ntv service, please include a
p otocopy of 20 ofsale, or other proof of puir-
chase shov ’ gy fs ot

[ . o

“rer
extended use. 17 e

I » knobs, front panei and ¢
are likely to become soiled
knobs shouid ° wiad T¢ transceiver and
cieaneC . "s0¢)  d\ water. Use 4
neutre wcap(no . ... . . & . _ a .Cc .. .0
clean the cabinet aitd .roni pe ..

ec 2 Cc . a

transceiver, not oy ¢
' and checx i zcord \g w0 @ Yo e.1 L e
11e probiems described in this iable are failures ca sed prob :mp sisis, co tact an autnorize z jeni or serv-
in generai by improper operation or connection o ice s -
IEC =F N
T mptom Yable ci e ve n
Inc.caiors wo nou W é o N0 ieuuivel L wou PO we cable or cownaeciions. e Check cabics anu connectians.
noise is w oo .0 R |’).. Blown , ywgr supply iusc. 2. <.« for. ecau. 'of . _blown se
switch is .. ed on 3. Power: »r ;/is OFF. andre o <
Nothing is displayed or wrong digits The microj ¢ 3sor malfunctions. Thi 1. Adjust ihe supply vo to nominal
are aisplayed wnen the POWLER occurs wi e hartery is oid or the sup- voltage - 10V with use of & boost-
switch is turned on. ply voltage - ~2s extremeiy o the occe ‘ng ner
l'sior of cor ag large ¢ e 2o v ery.
E |7 ~ . OWL., swile on agé ~
No signi s rc ved 2ven when 1e 1. SQL co o fu y clockwise. . he 'L cc .rc. cou. :3r
antenna is connected. . 2. Wlicro| * T “switchis ir tne” ns- clockwise.
! mit posion, and the TS440S isin- 2. Sef the P switch to the receive
fransmi  1ode. )<~ on.
3. S EC1 v.'Yswitchisse ~"N’or 3, E uw _ VulY swiwen is set
M."" ¢ dnooption: [ter:s « eaw. 0 - r’Aac J7, 2 ,or "W
An antennc is connec :d, but no sit RF control” oo low, decreasing .he ., .U 1:1e..7gi nco ‘u y ¢ ickwig
nal is received and the S-mexar fully " sguency .. rcuit gain.

" flects.
L
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Symptom ! F

The S-meter deflects and stays at a i.
certain position even with no signal. 2

Signal is receive , bul no sound is
heard.

SSB received signal 1s extremely high
cut or low cut.

Frec 1ency is not changed by L..ssing |F. LOCK switch .

the BAND switch or turning the tuning
control.

le cause

Low AC line v .ge.
RF gain cont. >l closed.

VIOD . key posit »n is incorrect.

Corrective action

.. Use a step-up transformer to raise the
line voltage. |
Use a 12 to 16V battery.

2. Turn the RF gain control fully
clockwise.

Change the MOC | ey w0 1.e correct

hode.

F SHIFT contro I1s ~rong adjusted.

B

s ion).

Sed.. LOCK s\ ¢ch to OFF.

Program scan fails.
smpty.

N 2mory sca  ‘ails.

viemory is emp. .

emory channel s 6 arnd 7or 8 and ¢

Display goes out with VFO, n ON. TWhen nothing 11 s yed In the mer ory Store the freguincy.

|channcl, a che
slanked with o
nayed.

TRANS SSION

——

el is

displayed and |

' the decimal point dis-

2 cause

Symptom rrective action

No output in SSB (RF and ALC meters . Open micrc ¢ e cable or ba 1. Check the microphone.

do not deflecr.; miciophone. 2. Increase ine MIC gain conirol.
2  Low micror © gan.

VOX does not operate. 1. VOX GAIN ¢~ ol too low. See se  on , VX con ol.
2. ANTI VOX conirol requires ac J
! justment. |

‘VOX trips by speaker output ANT! VOX cor... zquires adjus el . Sec oocton 3-1-2, W IVOX cor L

No output in CW rhe key plug is = ompletely inserted or insert e/, y.
KEY contact fail- :. 2. 7ot 77T cor 7 olockwise.

Linear amplifier does not key. 1. Internal conr ctor was not rmovec. .« ove .ne col :ctor i 3 escribed in
2. REMOTL coni :ctor is miswired, or has sec ol u-8-.0.

l‘ conta 2 ( na

L - - - - _ __

5'5. 1 C‘ 1 -~ - 5“\3 - -

\

A lithium battery is contained in the transceiver o retair
memory. Turning off and POWER switch, disconnec-
ting the power cable, or a power failure will not erase
the memory. The battery should last for approximately
five years. When the battery discharges, an erroneous
display may appear in the display. Lithium battery
replacement should be performed by an authorizec
KENWOOD service facility; either your KENWOOD
dealer, or the factory, since this unit contains CMOS
type circuitry.

Notes: —

1. When the lithium battery is reolaced, the
microprocessor must be reset, using the procecure
in section 5-6.

When the lithium battery fails, the radio’s microcod-
ed functions are NOT affected. Only information
stored in memory will be cleared.

22

When the inicrc yrocessor has funciuoned erroneously
or when setin ihe trainsceiver in tne initial state,
switch on « ¢ waer with the A =B switch pressed.

Note: — — —_——
The microprocessor can be easily reset. However, only
perforrn this operation when necessary since the con-
tents of memory a : cleared by reseiting.

When ordering replacerment or spare paris for your
equipment, be sure 1o speciiy the foliowing:

Model and seriai nurnber of your transceiver. Schematic
number of the part. Printed circuit boaré number on
which the part is locat~d, part number anc name, if
known, and quantity desired. Part numbers for most
replacement parts is contained in the service manual
{available as an option from your dealer).



5-8-%. Cover removal

{autior.s: - —

1. Before removing (he cover, turn the DC power  p-

ply’s power switch OFF and disconnect the pc
cable.
2. Do not pinch wirir 71 when opening or closing ce

“.emec«ing the covers

Remove the top cover (9 screws), filter unit cove * (3
screws) and the botiom covers (8 screws) fromr¢ 0.
5t o, e ce Switch uni’ PLL unit \V/S-1i (opiion)
{£) Top view / |
n . _ —
Switch unit—____ I‘T/ | /e
o | e
5N | —
/ ; Ly C———
(]
Switch unit | D\ - ° %:_
I | | cC——
' —_—
I | ‘ —
oisplay unieI'| | J | L] ==
: _ ‘ i ‘ L 1] o C——
——— || e —=
Control unit — — : _ —
Control unit—" | ! o [‘: o) :r—z
]
/
/ [
Switch unit S vitch unit unit
(B) Bottom view ) )
Switch unit Switch unit
AT unit \
Switch unit\ \ |
| L ‘ — Switch unit
1
. | ~~Switch unit
! — —1
—- Final unit
. [oXe]
R I e
] =
0 4
O C_ ~ rilter unit
O = L
[ [o} I_:l'
s | N =
. / |
7 N
[N — [
RF unit
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i

removing tne top cover, fiiter unit cover and the
bottom covers {rom radio, and place the radio or
its side wiih - 3 antennz 'mer ar~~ down.
Remove 3 wo screws th-usecure v erear of the
IF unit to ne cihassis and raise the IF unit up
towards 1 e ir¢  »ancl. Connect 1he 1wo oin enc
ot the suppliec calibration cabkle to connector nurn-
ber & on ihe PLL unit, as shown in the figure.
Connect the single pin end of the cable to the CAL
terminal pin that is located along the back edge of
the RF unit, near the iarge shielded area.
Connect your antenna and tune to WWV.

Using a small flat bladed screwdriver adjust trim-
mer capacitor TC 1, near connector 8 of the PLI,
unit, for zero beat. Zero beat is the point where the
two audio iones are oscillating at the slowest rate.

PLL unit

Q\_g
~8°
W&

X
=

CAL

Rear pa

S-md -
If you wot
plice OO Hzc

the Conirol unit.

"shzrm o s "ado up-
dlayrer - o7, ¢ 66 as shown on

1. Remove ' “op and botiom covers from tiie radio.

2. Remove r countersink screws (2 on each side)
that secure the front panel to the chassis anc gently
puil the front panel fo.wards.

3. Remove the 5 smaii round ead screws secure
the shiel r. 212 on tihe .op s on he votiom)
w0 the o, par ., emo\ : e s ie  plate.

4. Cut the 2 o, diode U66 ioc: ed » ow -2 dip
switch on the controi unit.

5. Reverse steps 1. —3. to reassembie the radio.

Floias: —— —_—— — = - =

1. When i1eassemblin  the radio make ~ =~ 1z you
do no.c .orpinch any wires datweer "~ cnassis
and frc,  panell

2. Do not alter the setiings of the dip - . They
are factory adjusted, and damage or misoperatior
may resu

Control uri.

5-8-%. T .
You may select between 80C .,7a 400 Hz zero beat

adjustments in the CW mode by cu g diode D73 on
the controi unit.

1. Remave the top and botiom covers from the radio.

2. Remove the countersink screws (2 on each side)
that secure the front panel to the chassis and gently
oull the front panel forwards.

3. Remove the 5 small round head screws that secure
the shield plate (2 on the top and 3 on the botiom)
to the front panel, and remove the shield plate.

4. Cut the lead of diode D73 locatec below the dip
switch on the control unit.

5. Reverse stens 1.—3. to reassemble ihe radio.

Floige: — - — — - —

1. When reassembiing the radio rnake st e that you
do not cut or pinch any wires betwee . ¢ chassis
and front nanel!

2. Do not alter the setiings of tihe di + ~ iich. They
are factory adjusted, and damage o1 usoperaiion
may result.



" 4. Cu . e leaa of dioue D65 ocated below ihe dip
/\] o suvile 1+ on the control uni .
i 5. Reverse steps 1.- 3. to reassemble ihe radio.
/ (LN
L-— 503

broo _

\ LW reassé nb ¢ heradioina  suret a
o CHNO CUtC ) o g iy wires between the
c as~ anc iront pe il
2. Donot« :r esetiings ¢  edipswitch. They
are factory adjusted, =rnd damage or misoper-
ation may result.

5-2-6. ‘ide - ey Q/
1. Remove the top cover. /‘/ &
2. Adjust VR-9 for your reference.
3. Replace the top cover.

3

X

Il
|

-
o B | J
T I
o \| € T F . teea leve
3 ‘
N N 1. Remove the top cover.
T - CC 2. Adjust VR-10 for your reference.
; / o J 3. Replace the top cover.
IF unit

)

______
Jl

] [

f

i
6-HA

UL u
<)

5-8-7. Leep tone ... Ctici:
The audio osciflator that provides the Morse Code sig- b
nal when you press a mode key may be change ' to -5
provide only a single confirmation tone by cutting cii-
ode D65 on the Control unit.
1. Remove the top and bottom covers from the rz fio.
2. Remove the countersink screws (2 on each s.de)
that secure the front panel to the chassis and ge.atly ,
pull the front panel forwards.
3. Remove the 5 small round head screws that se :
the shield plate (2 on the top and 3 on the bott 1m)
to the fronit panel, and remove the shield ple e.

25



5-8-9. TUNING dial torque

Turn the VFO knob while holding the silver ring. As the
VFO knob is turned clockwise, drag will be increased.

£-3-1 8, .cay amglitier controi

As delivered from the factory, the external keying re-
lay for controt of a linear amplifier is disabled. If you
want to connect a linear amplifier connect the jumper
wire on the Switch unit to the ON terminal as showr
in the accompanying figure.

Lo o o st

Fﬁ AT
Relay
RL2 ©ON |

Relay :
RLY |

Switch unit

26

Note:

The control relay functions only when the jumper wire

on board X41-1610-N/14 is connected to the ON po-

sition.

Switch unit

Rear panc

Bottom view



iy .

The following accessories are availabiz for “ore
sophisticated operation of your transceiver.

~ : -

1. emove the iop cover irom the radio. Be cz 1l

o) e speaker lead, which may be unplugg
Remove the seven screws securing the IF 1~ "0
the chassis.

Instail the crystal filter in the appropriete loc. tion
on the IF unit. The SSB filter goes toward: the
center and ihe CW filter towards the edge c. the
board. Solder ine filter in place, and cut off th ex-

cess .ead lengths.

Ncie: - - = —

When soidering use a low watitage iron {40 v ~iis

or less), and a high qui  *-osi core soider. D not

use acid core solder as 1is w | cventuaily ¢ e

gamage to the circuit boi u. So i cuickiy, b =~ -

sure that you have a goo solder connection. t e

connection is dull, or looks crystz”™ 3 you will "o
remove the solde anc v ac n.

. When instaliing the optiona: crystal filter, mov e
white or blue lead, or botf: ro the aporopriaic ter
minal as shown in the cnari on page 28.
Replace the IF unit and secure with the s ven
screws removed in step 2.

6. Reattach the speaker iead, ard replace the top

cover.

Note: - — - —

Two ierminals are providec for the WIDE and SSB

e -88C CW FILTER
Center frequency
Passband width
Attenuation bandwidin
Guaranteed attenuation

YK-88CN Sw NAF
Center frequency
Passband width
Attenuation bandwidth
Guaranteed aitcnuation
i - T
Center frequency
Passband width
Attenuation bandwidth
Guaranteed attenuation

w (X-888 JGE TER

Center frequency
Passband width
Attenuation bandwidth
Guaranteed attenuation

jumper. Cither of the two terminals may be ( sed.

8,830.7 kihz

500 Hz (-6 dB)
1.5 kHz (—60 dB)
vlore than 80 dB

V FILTER

8,830.7 kHiz

270 Hz (— 6 dB)
1.1 kllz { 60 dB)
More inan 80 dB

~—t -

8,830.0 kHz

1.8 kHz (—6 dB)
3.3 kHz (- 60 dB)
More than 80 dB

8,830.0 kiiz
2.4 kHz {- 6 dB}

. 4.2 kHz {-60 dB)

iVlore ihan 80 dB

YK-88C

YK-88CWN

YK-8B8SN



_ MOL

— NeH
Sr_ ONA m s Y uss sB "y FSK 1AM M vy o ac
il ~! N - . _ _ _
t N s dfr. e speaker \
No opuiona. filicr | . 122 \ W DE
g _ I |
w a z _ o
. - - - — . _ _
F o~ S hNes saker |
v 888 - 2 .Hz ¢ V2 i ssa | seB
N2 22 z o _ .
W . _ 13 1z - o
T A ) _ kidz 6 z |
- - _ = Lspee L \ I
YK-88S\ ra B ve oz o 6. 5, | 12 Ss8 SS
| 2 22k z
oW e L
[ 202 | WAz |6 2 B
YK-58C 1 T “_; " - speaker _ 12 kHy cv/ ) WS
M2 _ _ . ]
—_— W — —_— =~ 4 — f— ! —_—
LAY D 22" 2 ! 270 Hz ~g !
N - _ '
VK-23CN ~ scJdr 0 =a - ! 12 ki Cut W
[ - - - - - —_1 ‘
\ T o >
AUTO : B R B B
YK-68S =rd YK-B5C - 21k 2 - ow sss
M 2
W - ke B
Ty kK z T 570 H» Lk N | B
L S
YK-88S «ni Y TN Vi 2 x 2 [TEN
< T - V/ -
W T It - T
T Ty . 0k A s -
N o I _ - _
YK-88SN and YK 28C i . : z . 12w/
\ T oy T T
Al ok o0 _ - - - B
N ! 27
VK-88SN\ and YK-88CN M1 1. : L Ay LW g8z
2 ot _ _
\
- N B 2704, 6wz T -
N Ty B S
YK £8C YK = CN B _ 12 i Cw SS5
oz .
- F v
1. Remove the top cover from the racio. 5. Select the desired language tha: you want with
Remove the two screws on the rear of the IF unt switch S-1 on the VS-1. ENG for English, or JA for
and raise the unit to allow access to the PLL unit. Japanese.
Install the VS-1 in the area at the lefi rear of the 6. Install ithe 4-pin plug on connector (3) 05 the IF
PLL unit using the three screws provided with the unit.
VS-1. 7. Reverse step 1.—2.
Install the 3-pin plug on connector JO1 and the 8. Turn on ihe power switch and press the VOICE
8-pin plug on connector JO2. switch. The frequency will be announced. Adjust

VR-1 ior the desired audio output level.
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Programming and recall of VFO A and VVFO B fre-
( Jency

MR (Memory Reczil} ¢ v ¢ .. Mer ory Ir suy;
Micropinone UP/DO’ freo Loy o o d )
Controi of the F.LOCK swit¢

— , .. 10r channel selection
o _ - Mo JL eleciion
[ ) ‘ - Con o' o RUT/XIT
i 1 St ec 2 R X T frecuency
| Sbeo ‘ Scan op rau N
: - | eview of transceiver staiug
» |
£ \ 6-7-
L == 1. Remc .2 w L0 . 1covers fiom e ra
2. "enm »n i e co nters . zre vs {2 on each ~ 1)
w 'sec  :ihe froni pi 1€ wu 2 chassis and ge
Nl » o ~ + front pa e: >r vards.
' ‘“.' 2 ?' " 3. R move the 5 smz round nead screwws secura
- G _ Y ine shield piatr contihe .0 ~d3or ~bctom)
A to the fror : ani, ~d remove = e ‘'iie'd Hlate.
RS / . 4. Inst~" 1elIC’'s™ > ievacanisocketson ' on-
l T trol un . Orieniation of this component is cr’ ..
Ve / for proper operation of the radio, and interface.
 — - ol -

‘ Instal, .2 IC's so tha e no .nin the en is on
) ’ the sai, rendas-we o 11 3 _ socke

E o - | i

r N
{
R .
L ~ -
" Q A 1
[ - —
(] t
- 2
%E |
' T
o 2 4 =
%
|
}; (Coe T Y or ecuivaient
g ICui s N4 2 1oshi a) or equivalent
‘ . 5. Reverse steps 1.—3. to reassemble the radio.

‘%2/ VE-1 - - -
Dot t p ch and stretch any w res.

I3 . o

Installing the optional IC-10 kit ' «l.. low controlo. 3 -

radio from a personal computer. The following oy 3ra Refer to the inst uctior ~~ ug ~-ovided w he IC-10
tions are possible: Interface IC Kit.
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De: ‘gned io | R TS-440S. Supplies regulate ]
17 "VDC e . 2C.. . . _iliiin coo.. .an and prc-
tecyion circut ix .. .. abiiiiy.

T ..o ooisare .« 1C o .crsupply with hig .
oe .. . Cinabil . .ne o0 is 13.8 VDC/20 A i -~
te nit 2r ;.31 cL i Isy 1 3.8VDC/10A are a
rov * 1add DR RV “nower cable for us
\ v 0, °S230ci ~ eused~ epow:

ersotc 1 10t ¢ " nower mooile transceive

such as a 2-m~ -ic.

b}

Ty 7 0" . : a~ "‘can be’
st 2 15- 0S. The er con ir. amatieL.
bands from 80 th >ugh 101 _s, incl = g he ne\
YWARC bands chiing capabiiity is 2C :0 150 ohme
urbzlanced.

— i - . - LA (=3 [} -
The AT O.. 2. r~.n P covers i 3(
through .0 1. o S
i [ )

Te, -0+ r T ~c v ; 160 through -
rneiers bands.

. i '
- | 1

e Al- "0, tenna “r covers 80 through 1(
meters bands.

+30

30

o . - ,
The MC-85 is a unicirectional cl

.t Locon-
denser microphone provic .u al se . ve
switch, audio level compenss o ¢© < , cu 1 er
level meier, PTT  d!.0CK sv 5.0 6 G
is provid u, Y p onal Gi -, i 0 IS
are possible,

" ( - \
The MC-80 'sa ¢ in"" 2 ional €' © condenser
micropho B ot o s T,
volume a s’ o out T, . OCK
switches, buiit-in pre
.- oo : i
The zinc cie-cas. base - . , . C
MC-604 is com ... PT. ¢ . _JOCK sv tc. 3¢
UP/DOWN sv b 3s, & | Jedar  selet r Swiw
and a built-it. re-amp
N : ro-
The VMIC-uu aro ic s« 2/ s,L - ay
for switc g transmit or -° , a le Hicro
phone gé¢ -~ auiomez ec - Ttcut T X
5 minu 3:s) and many  “ictions.
irel - 750! A > ‘crophce CLRTT

T C WN ¢

“FE oL oo

T-250

OB
~
MC-85 T
Lo
C-80 MC-42S



o -430 MC E,
The Miobile Mount N 3-430 allows easy insiallatior - ~~
remova! of the TS-440S. The MB-430 can eithe »e
suspendec from the dashboard or attached to e
transmission tunne: or a center console. The # an-
sceiver tilt angle can be adjusted 5 steps.

# PG-2C 9 - WER C -

« Ma-Z 5 BARD HELIZEAL Y rRE -F MIELE
ANTENN £

a0 VE-1 I B S -5

a4 3P-43G . "ERNAL SPERKER

The SP-430 is an atiractive, compact external sp k-
er. This low-distortion speaker provides clear repro  ¢-
tion of ihe high-quality audio obiained from 3
transceiver.

° 50 -E OF & { '
Compact and smart high quality external speaker jro
vides flexibility of installation for maximum 2on-
venience.

MB-430

SP-430

SP-50

! {4 ¢
o T _- - : o
(Not ro QSK - e tior
i'he 1'-922A/9272ic a- """ near amplifier operating

at maximum lege! power, and employing & pair of
3-500Z high performance iransry =~ ytubes. TL-922A
(without 10 meter band) is available only in U.S.A.

e SV o S - .

Built around 2 basic 10 #Mliz osc oscop¢ . .. V220
station monitor features, in combination v.iti1 a buiii-
in two-tone generator. a variety of waveform-observing
capabilitics.

E- - -

{Available only w e : pho e 2atch operation tegal.)
Hybrid phone paich wiih VU 1ete- for null and audio
gain measurements. The PC-1+  1one Patch provides
interface betweer 3 ~and telephone line.
Providing excellent performanrce, ii is designed with
high isolation between receive input and transmit out
put. Its compact design permits easy installation in a
limited space. (FCC Pari 68 registered)

SP-4i

SV-220

TL-922A/T1.-922



e e oo TIZNE .
38 CTCSS tone frequencies can be selected by set-
iing of the dip switch.

‘EF -+

The IF-232C In 2r ace is the adapter for connection be-
tween the RS-232C terminal of a pe¢ 'sonal computer
and the interface terminal of the $-440S.

.
A

R ol ¢

SWR/POWER mr._. _ cover 1.8~ 54 MHz in range of
0~ 200/2000 WV, .. . scale for base station use.

f- - . o
SW-200 A supplied with SWC-1. Selectable Peak-
reading/RMS. SWR/POWER meters cover 1.8~ 15C
MHz in range of O~ 20/200 W fuli scale for base sta-
tion use.

- ' n OWER ViT E
Comnact and lightweight SWR/POWER/VOLT meters

cover 1.8~ 150 WiHz in range of 150 W full scale foi
mobile use.

e

HS-€

[ ]
[

{125

Deluxe, very light-weight headphones designed for
communications equipment.

H - R D 1\ B
)
{eadphones designed for communications equipment.
These light-weight open air-type headphones remain
comfortable during extended operation. Easily attached
earpads are provided.

HELLCPHONES 1S

- LY, Ao

vIS)

“EAJFHONES (&

HS-5
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8-3. FINAL UNIT {X54-1¢ -0Gj

FINAL UNIT (X45-1470-00)
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l— e M d 1408
pecmcatlons -— —
! LSB (A3J), USB (A3J), CW (A1), £ vi{ 3)
M , . ,
| Mode 1 (F3), FSK (F1)
e — - S At I _
} . With AT ni 20 to 150 ohms “ransmit only)
Antenna impedance _— — — = - — _
Withot : A 50 ¢ ms
Power reau ement o 16 VDC (1 .8 VDC referencei
I Grounding Negative
‘ @ Receive moc 2 with no input 3
2“ Current drain signat e |
S _ _ - _ -
© fransmit mc e 20 A !
Ooeratmg temperature —-10 to - BOCC (. l4to -122¢))
| Dimensions ( ) includes Wide 270 (279) mm
projection. High 96 (108) mm
Deep 313 (335) mm \
With AT uni 7.3 kg (16.1 Ib |
Weight : o — gg——— —
Without AT m" © .3 kg (13.9 bs)
160 m banc. 1.8 to 20 AHz
80 m bana 3.5 w0 4.0 WwiHz
40 m banc 7.0 to 7.3 MHz
| 30 m banc 10.1 0 10.15 MHz
i Frequency range 20 m banc 14.0 0 14.35 MHz
17 m banc 18.068 to 18.168 MHz
15 m banc 21.0 to 21.45 MHz
12 m banc 24.89 to 24.99 MHz
10 m bano 28.0 10 29.7 MHz
i _ _ _ _ _ I _
. LSB, USB, C N, FM, FSK 200 W PEP
| & | input power — E—
£ AM 110 W F
E I — —_—
& LSB, USB Balanced moc Jlation
S Modulation =M R anc 2 on
‘ ‘ AM Low v mo -tion
‘ Spurious radiation (CW) I s than —4n: 3 \
Carrier suppression Viore than 40 dB (wnh 1.9 kHz reference)
tinwanted sideband suppression Mare than 50 dB {with 1.5 kHz f -~nce)
I hird order distortion lore than 26 dB belc v or -« "1 tones
LMaximum frequency deviation (FM) =5k z |
:guency response (— dB) 4OO to 2600 Hz
' Microphone impedance 500 ohms to 50 k@
[EE— N 4_’. j— _— [EE— —_—
| Circuitr Triple conversion superheterodyne
“requency range | 100 k z to 30 MHz
oy e _
Intermediate frequency "Ist 45 05 MHz, 2nd 883 Hz, 3rd: 455 kHz|
‘ ' | 1 0to 150 kHz Less than 2.5 xV
‘ 130 to 500 kHz Less than “pV
5 LS8, USB, Cw, FSK | . ®
.E (at 10 dB S/N) - € 'O kHz to 1.6 MHz | Less than 4uV
é | 1610 30N | Less than 0.25uV
Sensitivity 100 to 150 kHz Less han 25 pV
\ | AM (at 10 dB S/N) 150 to 500 kHz Less than 13 v
| E 'O kHz to 1.6 MHz Less than 40 MV
} 1.6 to 30 MHz Less han 2.5 uV
! * - -M (at 12 dB SINAD) 1.6 to 30 MHz Less than v
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|—>- == - _ — _— _— e
L ~— + odel T3-4408
acifications T -
5 22 .z
LSB, USB, CW, FSK — - I ol _
f — 60 dB 4.4z
6 dR 6 k
Selectivity AM - 2= - S -
—50 dB 18 kH
— B 12
EN 6d k ¢ -
| — ) dB | 25 kH~
_ 100 kHz to 1.6 Mt z | More than 50 dB
Image ratio -_— —
[ 1 to 30 MHz More tt n 70 dB
P 100 kHz to 1.6 M}’ ore han'! dB
_ IF rejection |— - = — — —_— —
l lg _ 1.6 to}Q MHz _ B Mo : than 70 dB
§ iF SHIFT variable ran: 3 Mo :tha -~ 09
T RIT/XIT variable range | - More than = 1 kHz |
NOTCH filter attenuation I I ore than 20 uB (at 1.5 kHz) |
! 10C - 150 kHz Less thar 20 upV
LSB, USB, CW, AN, 150 . 500 kHz Less than 10pV
Squelch sensitivity FSK 500 kF 1 to B IHz L ss 1 20V
( ot - = L _
1.6 > 30 Milz i Less than 2 uV
F ol 1.6 > 30 MHz | Less Hran 0.32 4V
Output 1.5 W across 8 ohms load 1 O o distortion)
QOutput load impedanc 4 to 16 ohms (bo 1 ext. spei ¢ 2nd phones)

g—o Frequency accuracy {at RIT/XIT off) | Lessth n _ . x7J-5 ]
Sk — - - - = -

£ 8| Frequency st aility (at RIT/XIT off) Less n  x"25(-10to - 50°C)
Circuit and ratings are subject to change without notice d.:e to development in technology.

2.7, ACCESSGRIES

Dynamic microphone (Except Europeand U.K.)......... ... T91-0352-05...c..ccenennt. 1 pc.

DC powercableassembly ... i E30-1638-05............c... 1 pc.
Calibration cable . ... e E31-2154-056.......... ...... 1 pc.

FUSE (20 A) L i e FO5-203¢ 05................. 1 pc.

0D e e K23-07" 2-04 . .............. i pc.

DIN pIIG (7-DiNY oo e e EO7-0751-05...........ct. 1 pc.
INSTrUCTION MANUEI . eue e e e B50-8048-20................. 1 copy

WV BITANEY CAIA .. e i e e o e et e e 1 copy
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10-71. Arsfenna st 1 tion

12-1-1. Fixad station

For HF fixed-station operation, an antenna specif.zaliy
designed for amateur operation is recommendec An-
tenna types include wire antennas, verticals, 1 ..ary
beams, and other antenna types. (Fig. 10-1) HF ¢ .n-
nas are quite large and must be installed to with tand
strong wind, heavy rain, etc.

Any antenna used with the TS-440S should e of
50-ohm impedance and should be connected usi g an
appropriate coaxial cable such as RG-8/U.
Impedance matching is important. Impedance mis-
maiching will result in a high VSWR and power o0ss,
or can cause unwanted harmonic radiation and Jter-
ference (TVI, BCI).

The impedance match can be checked with an JWR
meter. Generally, satisfactory operation is assured
when the VSWR (Voltage Standing Wave Ratio) iz less
than 1.5:1.

A rotary beam antenna is very effective for DX :om-
munication in the 14,21 and 28 MHz bands. (Fig. .0-2)
If open wire or balanced type transmission line is *1sed
with the antenna, a suitable antenna tuner with alun
is recommended between the transceiver and the feed
line. Methods of construction and operating -uch
tuners are described in detail in the ARRL Ant.:nna
Handbook, or similar publications. For operation o 7 the
160,75 and 40 meter bands, a simple dipole ante 7na,
cut to resonance in the most used portion of the t and,
will perform satisfactorily. For operation onthe 17,15
and 20 meter bands, the efficiency of the statior. will
be greatly increased if a good directional rotary a:.ten-
na is used. Remember that even the most sophisi cat-
ed transceiver is useless without a good antenr a.

| —

‘ Ground plane antenna

Dipole antenna

Fig. 10-1

\\
! \ -~ ~
i ~. NG

~—

N ~ ‘
| ™~
4L ~
f
|
i

th' . It
T0-T -2 le
{1} Antenna

Use a sturdy mount for the mobile antenna since HF
antennas are larger {and have more wind load) and are
heavier than VHF antennas. A bumper mount is recom-
mended for general use. The ground side of the mount
must be well grounded to the car body, since the body
itself functions as the ground plane for the mobile an-
tenna. (Refer to Fig. 10-4)

iNotes:
1. Some cars have plastic bumpers. For such cars,
ground the antenna mount to the body.
2. When tuning a newly installed antenna, use the fol-
lowing procedure:
= Turn the CAR control fully counter-clockwise for
minimum transmit power.
¢« With the transceiver in transmit mode. raise
transmit power output slowly by rotaing the CAR
controf clockwise. The antenna should be adjust-
ed with minimum power.
Transmitting with full power is recommended
only after the antenna has been adjusted for a
VSWR below 1.5:1.

3. Antenna installation is critical for successful mo-
bile operation. For further information refer to THE
RADIO AMATEUR’S HANDBOOK, RADIO HAND-
BOOK, or other texts.

(2) Coaxia! cable connection

When the antenna is mounted on the behicles bum-
per, the coaxial cable from the antenna can be routed
through a drain hole in the trunk. When the antenna
is roof mounted pass the cable between the body and
door. Leave a driploop at the lowest point in the cable
before entry into the vechicle to prevent water from
entering the car.

{3) Adjusiment

Some mobile antennas are not designed at 50-ohm im-
predance. In this case, impedance matching between
the antenna and the coaxial cable {50Q) is required.
This can be achieved by using an antenna matching
device or coupler.
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The antenna to be used should first be checked with
a dip meter to insure that it is designed for your oper-
ating band, then the impedance matching should be
checked with an SWR meter. (Fig. 10-3)

The VSWR should preferably be less than 1.5:1 for
stisfactory operation. For antenna adjustment refer tc
the antenna instruction manual.

Adjust length

(4) An.er::a rratc

In general, mobile antennas have a lower impedance
than the 50-ohm coaxial cable used to feed them,
resulting in a mismatch between the antenna and the
coax. Such trouble can be eliminated by using an an-
tenna tuner between the transceiver and the coaxial

|
Bumper
cable. ~_

H H = ! [ —
o iviatc < r¢ .« exampies = , y
— T~
o Bumper . ..ienna C om—
?r: i’ ground
i N Y g " 5 Grid Dip meter
; | O—-‘:ﬂ = OQUTPUT Disconnect /”1
NPUT_.T /J!OUTPUT INPUT! Coaxial cable
O —C0 O—L—O—— - 20
. Jus . 2nnz rsSO ance
z C .
L--1. instaliation
Route battery and ANTENNA leads away from all higr
voltage secondary circuits to prevent ignition noise in
terference.
'[ Loading coil _
. Antenna bracket must have i o
Antenng To antenna terminai

good metal to rmetal contact %

\ :
| Antenna bracketé 1

| musi have good
| metal to metal 2

|
/Q ©
contact. N \3
=
\\_

Bumper mountinn
bracket

i stan.' high wind stress.
" fRubber Pass coaxial cable

grommet through the drain hole.
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70-2-2. Noise reduction

In motor vehicles, noise is generated by the igr tion
system. Other sources of noise include the wipe and
heater motors.

Although the transceiver is equipped with a :.0ise
blanker to minimize ignition noise, it is imperative that
some preventive measures be taken to reduce the : -oise
to the lowest possible level.

(1) Antenna location selection

Since ignition noise is generated by the vehicl~ en-
gine, the antenna must be installed as far from th en-
gine as possible.

(2) Bbonding

The component parts of motor vehicles, such a+ the
engine, transmission, muffler system, accelerator, :ic.,
are coupled to one ancther at DC and low frequen sies,
but are isolated at high frequencies. By connecting
these parts using heavy, braided ground straps, gni-
tion noise can be reduced. This connection is ¢ illed
"bonding”’.

(3} Use igniticn suppressor cacle o suppressor ¢ e
plugs

Noise can be reduced by using spark plugs with i =2r-
nal resistors, or resistive suppressor ignition cal e.

10-2-3. Battery capacity

The power system of a motor vehicle is compriscd of

a battery and an alternator {which generates pcwer

while the engine is running) to supply current to l.:ads

or to charge the battery.

Since the transceiver draws high current during tians-

mit, care should be exercised so the power system

is not overloaded. When using the transciever, th: .ol-

lowing points should be observed from the view ont

of battery maintenance:

1. Turn the transceiver OFF when the lights, he ter,
wipers and other high-draw accessories are L :ed.

2. Avoid transceiver operation when the enginei ot
running.

3. If necessary, use an ammeter and/or a voltrr zter
to check battery condition.

45



ST P

160€
" 708 ‘
:80C

200(
230¢C — —

250( *‘L‘LT
3200 ' :,I
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350C
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3 Do
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47!

5000 A7
5060 [ 7

5950 |-

620C

700¢
7100 | ...
7300 [

10000 |-+ -~ F”—« -

FREC _ _

.ow frequency
broadcast band

! Medium frequency

broadcast band

160 m
amateur band

90 in
broadcast band
80 m

amatear band
7
b radcast band

60
broadcast bana

43 -
broadcast band

40m
amateur band

41 m
broaccast band

3t m
1 brozdcast bard

10MH2z

rrequency distribuiicn
hands

e Jroadcesi end amate

The general coverage receiver covers from 100 kt .7

to 30 MHz, to receive international broadcast and cor

munication Services.

As shown in the frequency allocation chart, abo
figure, broadcast and amateur radio station freque
cies are allocated in specific bands expressed in me -
hertz (MHz) or wavelength in meters {(m). Also in tF
above figure the frequencies of "‘other stations’’ a

w

k=3
=2

assigned for fixed station business use, marine mobii :,
aviation mabile, land mobile, radio beacon stations, et :.
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151 2 3rd
MHz Zone T e Zone

30 m amatcur band

| 25 m
4 broadcast sand

20m
armateur hanrg

19 m
'| broadcast vand

. 17 m
78.168 amateur band

) -L B T— T 15m
-mateur band
13m
broadcast bang

24.890 12m
amatsur band

N
»
©
Q@
(o]

1
broadcast cana

‘Om
eur band

N
©
~
o
(o4
—

1st Zone.

Europe and Atrica (Sovist Russ'a, Turkey and Mongol.a included;
2nd Zone:

Soun and North Amie:ics

3rd Zone:

Asia and Oceania (Soviet Russia, Turkey and Monga'ia 2xeluded)

In some ccuntries, frequencies allocations =2 not accord with this
tabie

— -~ - Standard me frequency '} Generai broadcast band

Tropical broadcast band

.mateur bar!

|:| Other siatons ‘

Radio Fre ..;ancy Allocatic

. dtes: - = -
|. Radio stations 2roughou. the world are listed in the
WORLD RADIO TV HANDBOOK or similar pubil-
cations.
2. Antennas designed for ham band operation will
generally provide satisfactory reception for SW sta-
tions near the ham bands. For antenna construc-
tion details, see the ARRL ANTENNA HANDBOOK,
or similar publications.
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