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TS-700A

SPECIFICATIONS
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SPECIFICATIONS

TRANSMIT/RECEIVE FREQUENCY RANGE................
RF QUTPUT wcocriinamreeriiinssrriminsserrissssns T

ANTENNA IMPEDANCE ......cocooviiimimiiniiiisssasnin
CARRIER SUPPRESSION ..o e

SIDE-BAND SUPPRESSION ..
SPURIOUS RADIATION.. Ve
MAX, FREQUENCY DE‘U‘IAT}DN 1FMF

REPEATER FREQUENCY SHIFT WIDTH
TONE BURST TIME.........ccccniummeeriannmnnminsnnnmsiisssnnnseias
MODULATION .cooovieeneans rrasars YT Casersnn trasenes

MICROPHONE......ccoconiiinnnenmiiins

AUDIO FREQUENCY RESPONSE .......iceinviniiinnniniinn
POWER CONSUMPTION ...... A benaan Fraseness

POWER REQUIREMENTS.......oociiiiinmnmniiinnn

DIMEMSIONS...... O P T R R R
« 11 kg
.. S8B, CW, AM: Single-superhatarodyna

WEIGHT...
HECEWING SYSTEM

INTERMEDIATE FREQUENCY ... cooviiiiimnnniiiinnion

RECEIVING SENSITIVITY ... covveinimnrienmisnnsssiiisnnsssiiaa

IFREJECTION . iciiiiivimnmveniineriiimaanis

(EEEEEEE

PASS-BANDWIDTH ..o i

AECEIMER:BELECTIMITY s i amiindadioniiiins

SOUELCH SENSITIVITY .
AUDIO QUTPUT ..
RECEIVER LOAD IMPEDANCE

FREGUENCY STABILITY .. ioiinsssnsninistiihsnrassveurinises

144 ~ 148 MHz

S58, FM, CW, AM

CW, FM: more than 10W output
AM: more than 3W output

S5B: more than 20W DC input
508 (unbalanced)

Better than 40 dB

. Bettar than 40 dB
. Less than —

B0 dB

. B kHz

600 kHz

0.6 ~ 1.0 sec,

Balancad modulation for SSA

Variabla reactance frequancy shift for FIM

Low power modulation for AM

Dy namie microphona, SO0

400 ~ 2800 Hz, within — 39 dB

Transmit mode: S5W {AC 120/220V), 4A (DC 13.8V), max
Recaive mode (no signall; 46W (AC 120/220V), 0.8A (DC 13 8V

. AC120/220V, BD/60 Hz

OC 12V ~ 16Y [13.8Y as referencea)
278 W) = 124 (H) = 320 (D) mm

Fi: Double-superheterodyne
558, CW, AM: 10.7 MHz
FM: 1stIF .. 10.7 MHz
2nd IF, ... 465 kHz
SSE, CW: 5/N = 10 dB or bettar at 0.25uV
FM: S/N = 30 dB or better at 1uV
20 dB noise quieting = Lass than O.4uV
AM: S/N = 10 dB or better at TuV
Better than 60 dB
Better than 60 dB

S5B, CW, AM: More than 2.4 kHz at — 6 dB
FM: More than 12 kHz at — 6 dB
55B, CW, AM: Less than 4.8 kHz at — &0 dB

FM: Less than 24 kHz at —60 dB

. Less than 0.25uY

voeee Maore than 2W at 812 load {10% distortion)
. BR

Within +2 kHz during one hour after one minute of
warm-up, and within 150 Hz during any 30 minute period
thereafter.

The above specifications are subject. to change withoul notice for iImprovement.




SECTION 1. TS-700A

T I e emea——

FEATURES

. The Maodel TS-700A is a fully solid-state, all-mode

amateur band transceiver designed to provide high
quality communications on 556, FM, AM and CW
modes,

. Basically enginacred for fixed station operation but is

also usad for mabile station operation because of the
employment of AC/DC two-way power system

. The single and doubleconversion type transcaiver incor-

porates its own built-in VFOD that continuously covers
the frequency range of 1440.00 to 148.00MHz in 4
bands,  Repaater operation is also possible in the
146MHz and 147MHz bands. The repaater lrequency
is shifted at both NORMAL and REVERSE positons of
the repeator knob,

A nawly developed two-speed dial mechamsm
facilitates twning:  MAIN TUNING knob finnen for
closar tuning covers a change of 25kHz by one com-
plete rotation, and QUICK TUNING knob (outar) covers
a change of 100kHz similarly, You can tune in quickly
with pin-point accuracy. This featurs 1s vary usaful in
raceiving S5B signals

The main dial is groduated at 1kHz intervals and
provides accurate readings up to 100kHz, while the
sub-dial is graduated at 50 and 100kHz intarvals for
reading frequencies up to 1MHz per rotaticn

oA total of 44 fixed channels (11 channels for each band)

for all-mode operation including repeater operation, All
tha noecessary orystal oscillator elements are available
as optional accessories. Each of working channels can
ke wizually checked by the KENWOOD's unique channel
indicator

_ A noise blanker (NB) cireuit of the type normally found

in many other HF products of our make 5 included 1o
eliminate pulse noise such as ignition noise.

10 A halanced-type mixer circuit

L B

13

14

15.

. For improved FM-mode operation, & squelch circuit

combined with a noise detector circuit and Schmidt cir-
cuit is added to the FM unit.

. A tuner which uses a voltage variable capacitor is built

in the receiver RF stage to minimize cross-talk and
spurious interference, and a high "Q" tuning circuit in
the antenna input stage for excellent selectivity,

is adopted for the
pra-mixer and heterodyne mixer to assure improved
rejoction of spurious signals during transmission.

The repaater frequency for transmission or recaption
can be invarted (NORMAL—REVERSE) with ona finger
action, The adoption of tone burst systam parmils the
tone signal to activate the repeatar circuit autematically
for transmission {FM-mode anly),

The IF stage includes a B-alement crystal filter. Thae
bBuillt-<in wide and narrow band ceramic filters provide
outstanding selectivity during FM reception,

The employment of threshold type RF gain control
assures excellent 5/N ratio at all times during reception
of 858 signals

Speaker output is free from distortion because of the
usa of amplification type AGC circuit. Signals
transmitted are accompaniad by little or no splutter and
free from distortion thanks to the adoption of ALC cir-
cuit. The AGC circuit comprises such time-constant
glament that this constant is "slow” in S58 mode but
“fast” in FM, AM or CW maode

The built-in marker signal circuit enables you to
calibrate the tuning dial precisely at 100kHz intervals,
By setting the CALIBRATE switch to ON, the receivar
RF input circuit is disabled, thus permitting frequency
calibration without being disturbad by external signals.



16.

17

18,

14

20.

21

22,

23,

The unigue "S5 meter (patent pending) provides ac-
curate reading without causing 'scale-out” even when
unusually strong FM signal comes in, By manipulating
the center meter switch, this meter functions as a
center meter for pin-point tuning of FM stations.

VOX operation is also available. The transceiver has
provision for connection of VOX-3 abtained from
KEMWOOD as optional accessary

Thee QN AIR lamp lights up whan the transceiver shifts
inte transmitting state.

The built-in BIT eircuit is very useful during reception,
particularly in 558 and CW modes, 11 is designed to bao
used for both VFO and fixed channel operations,

Basides the built-in oval speaker {9em by Gem), an ex-
ternal speakar can ba usad by connecting it 1o the
apaaker tarminal provided on the transceiver,

. The transceivar operates on AC 120/220V or on DC

13.8Y. 1 includes DC valtage multiplier of our own
developrment, contributing much to the space-saving
dasign of the modal

Sigruficant improverments gre embadied in the panel
design for making this transceivar much easier to con-
tril and use. Dials and knobs are of more advanced
typo in visual and functional sensas. Meter illumination
and pilot highting are included assuming nighttime use
of the transceiver

Visual aspects are taken as an important criterion in the
designing of this transceiver, Mechanical features too
have been treated similary, with particular emphasis on
their reliability.

24, For

26.

assuring easier access to the interpals, the
transceiver enclosure or case is in bwo parts, complets
with special mechanical details to allow the front con-
trol panal to be detached. The final unit is alse arranged
s0 that it can be removed from the rear panal,

. A carrying strap is provided for convenience of carrying

the transceiver,

A high quality microphone is ncluded among the stan-
dard accessories,
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2-1. ACCESSORIES

The Model TS-7004 transceiver is supplied with the
follwing accessories. After unpacking, check the
accessorias against the list:

Bparating enanualui g vaiaiadiaiimmmdian i
RCA plug cOnNNEcIor.. ..o.ooiveiniiiennn : WL
Feat with SCrEwWS ... ..ot srnnnrr e 2
Fuse: 14 (AT 2200 v 1

2B 0AC T20V) e .|

b o T o o L . |

BA (DC cord) ..o 1
ticrophone with hook, 800 chm ................ 1
AC powar card with connactor...........oceeen 1
DC powar cord with connector,........oooeeeenn 1
VOX plug (nstalladh oo ioeiniinemniiaissanin 1
SRRBKET PG cveaiit i s e e T 1

2-2, OPERATING LOCATION

Ag with any solid-gtate alectronic equipmant, the placa
of usa must ba discriminatad with the TS-7004, in ordear to
avold subjecting to extrames of ambiant conditions,

A wall-ventilated, dry place. whara the transcewver will
not be axposed to direct sunlight, should be solectad. The
TS-700A has a heat sink in its rear panel; be sura to install
the transceiver 2o that thera is a proper clearanca at the rear
and bottom, For battar heat dissipation, keap it away from a
wall, This pracaution also applias whan tha transceiver is
operated on the companion's seal in a car

Whan you wish to usa the transceiver in & car, you may
put it on the seat but sure 1o secure soma heat dissipating
clearance under and bahind it and to make proper provisions
faor protecting it against shocks.

2-3. POWER SUPPLY CONMNECTION

The TS5-700A is designed to operated on AC
120/220 W ar DC 13.8 V. Switching betwaen AC and DC is
accomplished by replacing the power cord,. The DC powar
cord iz color coded (rad for” <" and black for " —"). When
connecting power cord, be sure to observe the following
points:

1. Turn off the power switch and set the standby switch 1o
REC position,

2. When replacing power cord, disconnect it from the AC
socket lor battery). Care should be used to prevent
electrical shocks whaen connecting the AC power cord.

Each power cord is equipped with a 4-P plug complete with
a stopper. When inserting the plug to the transceiver, be
sure to press down the stopper with your finger and engage
it into the latch on the transceiver side.

To pull the cord off the transceiver, push down the
stopper to disengage it from the latch and then give a pull to
the cord end. (See Fig. 1}

Fig. 1

2-4, ANTENNA CONNECTION

Ta ensure maximum anjoyment of Q50 the use of a
good antenna 15 important. A standard ground-plane anten-
na or a Yagi antanna will give you bast rasults, This antenna
should bBe set up about 10 to 20 meters high and a coaxial
cable connected 1o the antanna terminal of your transcaivear,

When communicating with a far-away station or with a
particular station, the use of a high gain, directional Yagi
antenna is recommended. For local communications. use a
non-dirgctional antenna,

2-5. MICROPHONE

The microphena supplied with this transceiver 5 a
500-ohm impadance one designed specially for radio eqguip-
ment of this class. Any other microphone may be used
providad that its type and characterstic are suited (o the
transcewver. The optimum impedance of a microphona is
anywhare batween 500 and 600 ohms. For connaction of
microphona, rafer o Fig. 2 and Fig. 3

2-6. SENDING KEY

Far CW operation, connaect a sending key davica to the
KEY jack ot the rear of the transceiver, CW mode is
defaated by manipulating the mode switch, allowing you to
operate in 558, AM or FM moda,

2-7. EXTERNAL SPEAKER

A small sized speaker is built in TS-7004, If you wish
to use an external speaker, connect it to the EXT SP jack at
the rear of the transceiver by using the supplied speaker
plug,

It is recommended that a speaker rated at 8 ohms of
impedance and whose low and high ranges are sharply cut
off be used for this purpose, Plugging in an external speaker
cord will automatically cut the built-in speaker out of service.

When connecting an external speaker, ba careful not to
shart the AF output and try to minimize the length of the
cord, which should preferably be of shielded type. so as to
prevent radio-frequency energy from reaching the speaker
through the ground.




2-8. VOXCONNECTION

Your TS-7004 can also be used for VOX operation in
SSE or FM mode by connecting VOX-3 (option] ta the 9-pin
sockat on the rear panel, For VOX operation, refer to the
sub-paragraph 4-10 "VOX Operation”,

Whean VOX-3 is not connected, be sure to insart the 9-
pin plug provided into the VOX socket; otherwise, tha
transceivar cannot be set in the transmitting maode

Migropling l'

D e Switch

g :]I' =
Matahing transformar

1) Unsuitablo for PTT oparation
Wlicraphong

D@

Matching translommer

Switah

It

lb} Suitable for PTT operation

Fig. 2 A suitable PTT Microphone

2-9. MIC HOOK

Attach a microphone hook to the case following the
instructions give in fig. 4. The hook is furnished with the
aoulpment,

HOLE OF ===
MIC HOOK CASE

7

SCREWS

Fig. 4 Mounting of Microphone Hook

Soan from the cord

Migrophons

Fig. 3 Microphone connector Wiring
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__SECTION 3. OPERATING CONTROLS
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3-1. Front Panel Controls

(I METER

Thiz mater has three functions. During reception, it serves
as an S meter indicating the strength of received signal on
a scale graduated from 1 to 9, 94 20dB and 9 + 40dB.
During transmission, the meter indicates the strength of RF
output signal,

The meter alsa functions as a center meter during FM
reception when the METER switch is set to the CEN
positian,

Z POWER SWITCH

The power to the transceiver is turned on by flipping the
poweer switch 1o the up position, and turned off at the down
position,

MOTE: Thea pilot lamps on the panel will light up with some
time lag when the power switch is turned on, This
time lag is due to the AVA action of the lamp
cirauit, and is in no way an indication of fault of the
trangscaiver,

i3 STANDBY SWITCH

This is & 2-position switch the SEND position is far
transmission and the REC position for reception. With the
gwitch in the REC position, the transceivar automatically
shifts from recelving mode to transmitting mode if the
microphong PTT switch is set to ON. Do not leave the
transceiver in transmitting mode when the transmitting
circuit is out of adjustment, as it may result in damage to tha
transcenor,

4 METER SWITCH

By manipulating this switch during FM reception, tha mater
functions as an "S” meter or 8 center meter. |n other
receiving modes, the meter functions as 75" meter
regardless of the position of the switch,

& NB (noise blanker] Switch

Turning on this switch will supprass pulse type noises due to
ignition systems of nearby cars, Noisaless audio output can
bhe obtained aven when receiving signals are weak,

B MICROPHONE JACK
For connection of microphone. This jack has terminals for
both microphone input and PTT circuit,

#) PHONES JACK
For connection of headphone with impedance of 8 to 16
ohms, Plugging the headphone will shut off the speaker,

& RIT SWITCH

For on-off contral af the RIT {receiver incremeantal tuning)
aircuit,

& MODE SWITCH

By using this switch, any of the following five modes can be
salected:

CW (sending keyl:

Merse-code telegraphic communications (A1)

FM [(frequency modulation):

Communications with FiM waves (F3)

USBE {upper side band):

Communications with “upper side band" waves. For
operation in 144 MHz 2-metar band, the international
practice calls for the use of USE (A3J),

LSE (lower side band):

Communications with “lower side band” waves [AZJ)
AM (amplitude moedulation):

Communications with AM waves (A3}, Reception of
LSR or USE signals in AM mode results in unintelligible
wow-like audio output.

it ON AIR INDICATOR
This lamp keeps lighting while the transceiver is in
transmitting maode,

i RIT INDICATOR
This lamp remains on to indicate that the RIT circuit is
aperating

2 DIAL GAUGE
This is used as a raferance for reading fraguancies on tha
main dial.

ay SUB-DIAL

The dial scale 18 graduated from O to 1000, covaering a width
of 1 MHz Each graduataed interval 1s 50 kHz, The scale disc
rotates in tha sama direction as tha MAIN TUNING knob
and COARSE TUNING knob are turned. The rotation ratio of
two knobs is such that the whale 0-1000 range is coverad
when the MAIN knob is rotated 40 times or when the
COARSE knob |s rotated 10 timas.

0 TOMNE SWITCH

Turning on this switch in FM mode will activate the tone
burst cirguit for repeater oparation. It can be sat to ON at
any position of the AEPEATER switch.

15 MAIN DIAL
This dial scale 15 graduated at 1 kHz intervals.

08 MAIN TUNING KNOB {inner)

For setting the transceiver to the desired operating
frequancy, One rotation of this knob changes the frequency
by 25 kHz.

i) COARSE TUNING KNOB

Another name of this knob is the "fast-change” tunming
knob. The gear ratio in the mechanical link between this
knob and WFO 15 s0 small that you can guickly locate your
dasirad frequency. One rotation of the knob corresponds to
a change of 100 kHz,



1% Channel Indicator

This lamp indicator comeas on when VFO or a fixed channel
oscillator is in operation. During fied channel operation,
this indicator instantly tells whether your desired channel is
loaded with & crystal oscillator element,

1% REPEATER KNOB

Repeater operation is effected simply by manipulating the

rapeater knob, Since frequency shifts for proper transmis-

sion and reception can be achieved according to the
positions of the knob, it is possible 10 communicate through
any type of repeater station (refer to paragraph “Repeater

Operation’),

Mote: When the repaater knob is in the NORMAL aor REV
position, be sure to sat the TONE switch to ON and
the MODE switch to FM- otharwise, tone signal will
not be genarated,

@ DRIVE KNOB
This knob adjusts the electronic tuning circuit for tuning the
output of the HET mixer during transmission,

an FIX CH SWITCH

Far salecting VFO and fixed channels. Thare are 11 fixed
channals in each band (a total of 44 channals in 4 bands),
The fractions of oscillating frequencies of the crystal
glamants in thesa 4 bands remain the same; for instance,
tho operating frequancy of 144, 48 MHz in the 144 MHz
band changes to 14548 MHz, 14648 MHz and 147 48
MHz in the 145 MHz, 146 MHz and 147 MHz bands
respactively, The fixed channels can also be used for
repaater operation,

20 BAND SWITCH

For selecting the fraquency band at which the transceivar is
to be operated, Four selective bands, 1 MHz wide, are
provided for all amateur bands in the range from 144 MHz
to 147 MHaz,

2 BAND INDICATOR
Indicates the fraguancy band of 144 MHz, 145 MHz, 146
MHz or 147 MHz at which tha transceiver is operatad,

I AF GAIN KNOB (INNER)
This adjusts the gain of the receiving audio amplifier. A
clockwise turn of the knob will increase the audio output

25 RAF GAIN KNOB {(OUTER)

For adjusting the gain of the RF amplifier in the receiver
saction.  With this control turned to extrame clockwisea
position, the gain is maximized, and vice versa. The "58"
meter indicates the gain sat by this contral, If the pointer of
the "S" Meter is at "9", then radio waves of lower than 8"
leval will be attenuated. This feature emphasizes the
wanted signal and suppresses the unwanted signal to
produce a clear cutput. The RF gain can be directly read on
the 5" meter,

10

@ FINAL KNOB

The antenna side BPF is tuned by this knob. It provides a
very effective control in minimizing the spuricus component
during transmission and avoiding wundesirable modulation
due to interfering signals during reception.

20 RIT KNOB

This knob is used to fine adjust the receiving frequency when
tha RIT circuit is OM.

It adjusts the receive frequency without changing the
transmit frequency, Here's how to use this contral: index
tha pointer of this control to RIT 0" on the panel face, This
will introduce coincidence between transmit frequency and
receive frequancy. Check the frequancy of the other party-
if the chacked frequency is deviated from yours, shift the
recewve frequancy (without regard to transmit frequancy) by
about 2 kHz to match it to that of the other party, The RIT
cireuit is oparative even whan VFO or any of the fixed oscil-
later channels is in service.

25 SQUELCH CAL Knob

Turning this knob clockwise during FM maoda of operation
will sa1 SQUELCH to ON. This knob is narmally turned
clockwise so that the intarnally induced noise can ba alimi-
nated. Whan the knob is turned fully countaer-clockwise du-
ring reception, the CAL switch is activated to energize the
marker  oscillator,  allowing  calibration  of the receive
frequancy at 100 kHz intervals,

Mote: The transceiver stops operating when the CAL
awitch is OMN,

Whan racaeiving a marker signal with the CAL switch set to
ON, do not turn the FINAL knob as it will cause the marker
laval [marker signal level) to be deviated. In this case, set
the FINAL knob to the raceive fraquancy.
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(4)

3-2. Rear Panel Controls

1) ANT Terminal

For connection of antenna

21 NAME PLATE

TS-7004 serial number is marked on this plate

(3} TRANSISTOR PROTECTIVE COVER

The transistors in the AVA circuit for 11V and 20V lines are
protected by this cover. The covar also functions as a heat
sink for the transistors.

4; HEAT SINK {FOR TRANSMITTER FINAL STAGE)
For protection of transistors from overheating.

(5 RL-MAKE TERMINAL (RELAY TERMINAL)

This terminal should be OFF during reception, and should be
grounded during transmissian.

{6 KEY JACK

This jack is usad for oparating the transceivear in CW moda.
Connect an extarnal telegraphic key device.

71 ALC-INPUT TERMINAL

Extarnal ALC terminal,

(1K EXT.5F

.u. tFT"_ISII

uﬁ.HE B FRLIT
L5 8
[
DY 220
e [IB= a2

.|"| ?l;qr?iﬁ‘l'

AT A BE h'v

® di:p

FRPAY

LR LU L

ap ae )]

(8] EXT SP TERMINAL
For connection of an extarnal speakar,

4 POWER CORD JACK
For cennaction of the supplied AC powear card (or DC powar
cord],

1% AC FUSE HOLDER
For AC power fuse (primary), 120V/2A or 2200/ 1A

iy VOX SOCKET

For connection of a voice control unit, When VOX unit is not
connected, be sure to insert the S-pin MT plug into the
socket.

Failure to obsarve this precaution will cause the standby
relay to he inoperative and thus the transceiver cannot be
setin the transmitting mode- also, the RF input circuit can-
not be turned off at the ON position of the CAL switch,

iZ AC POWER SELECT SWITCH

Set this switch to your local AC voltage, 120V or 220V,
When the setting position of the switch is to be changed,
make sure to replace the fuse with a proper type fuse. (120V
— 24, 220V — 14)

11
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SECTION 4. OPERATING

INSTRUCTIONS

ealllie- e F

4.1, RECEPTION

Aftar connecting the power cord, antenna,
microphone, key device, etc. set controls and knobs by
following Table 1,

First, turn the POWER switch to ON. The pilot lamps
in the meter, sub-dial pointer, band switch and FIX CH
switch will all light up, indicating that the transceiver is
reatly for operation. Because of solid-state design, the
transceivar can be put into operation immediataly after the
POWER switch is ON,

Maxt, adjust the controls and knobs aceording to Tabla

2

Note:  The DRIVE knob will not function during reception,

Talile 1. Front Panel

POWER Switch ...... OFF

Standby Switch ... REC

METER Switch ... S

NB Switch........... OFF

RIT Switeh............. OFF

MODE Switch ... CW, FM, USE, LSB, or AM
FINAL Knoby ... . Cantar position

RIT Knab ..., yyed o)

SQUELCH Knob ... Fully counterclockwise {not CAL)
RF GAIN Knab ..., Fully clockwisa

AF GAIN Knob .., Fully counterclockwisea
BAMD Switch ... Desirad receiving band
FIX CH Switch...... VFO

The faregoing techniques are common to all maodes of
operation. Each mode, however, calls for special techniques
of its own, Such special techniques will be discussed faor
each of the five modes

CW Mode (How to use RIT)

With RIT switch turned off, position MAIN DIAL in
such away that the incoming CW signal will beat at 900 Hz
[see Mote 1) Under this condition, you can “zeroin wour
operating frequency to the frequency of incoming CW signal
[see Mote 2),

Similary, if the othar party calls back with 900 Hz baat
tone in response to your call signal, it means that the
transceiver of the other party is in "zero in" status. Should
the other party call back with a beat tone off 200 Hz or
should you want to communicate with a beat frequency of
your choice, turn on RIT switch and adjust RIT knob to ob-
tain the desired beat

12

Table 2
Controls and Knobs Adjustment and Setting
AF GAIN * Turn clockwise for suitable vo-
lume,
MODE (CW, * Set at the desired mode.
Fha,
uss,
LS8,
A
MAIN TUNING ¥ Turn slowly and set for clearest
Knob signal.
DRIVE {use * This is used only for transmis-
band | sion.
marks as it does not function during re-
easy CEprion,
quide, )
FINAL * Adjust for maximum sensitivity,
RF GAIN * MNormally, this knob is set at the
autrema  clockwise  position,
When the signal is very strong,
turn it counterclockwise for sui-
tahle gain
SQUELCH * This is usad for FM maode of opa-
ration. Turn the knob clockwise
a0 that noise at no-signal tima
disappaars, This knob is nor-
mally set at o position whore
noise just disappears.
t L ’
RIT * With the RIT switch ON, turn the
knob in either direction and only
the recaive frequency will be va-
riad
Refar to paragraph "How to Use
RIT™
Mote: The tarm “zero in"  means that your transmit

fraquency perfectly coincides with the transmit
frequency of tha other party.

FM Mode

Set the MAIN dial for optimum reception, By setting
the METER switch to the CEN position, the meter functions
as a center meter {center frequency indicated). Turn the
MAIN dial until the center meter pointer may deflect up to
the center spaced on the scale line, while receiving the other
party's signal. In this way. the transmit frequency will
coincide with the receive frequency.




Mext, set the METER switch to the S position and the
meter will indicate the strength of the incoming signal. If, in
this casa, the meter pointer fluctuates in response to the
sound in the speaker, turn the MAIN dial a little {a few kHz)
in either direction until the meter indication is stabilized
tmeter is stabilized if no fading exists).

Since the TS-TOO0A is so designad that the |F circuit for
558 forms a part of the “S" meter indication circuit for FM,
the "S" provides logarithmic indications for FM waves and is
free from saturation even when the input signal strength is
vary high, thus eliminating the nead for calibration for each
mode of operation.

Since the IF band is wide in FM mode, a slight devia-
tion of frequency does not affect the reception, |n transmit-
ting cperation, however, the othar party could be using a fix-
pd channel. Becausa of this possibility, it is advisable that
you "zero in" your frequency to that of the other party by
proparly adjusting the MAIN dial in the manner that the
cantar metar pointar may deflect up to the center space.

If the "S" meter continues to fluctuate or if satisfactory
audio output is not availabla, it is vary likely that the other
party is sending the message on S5B. You can easily check
this by turning the MODE switch to USE or LSE position,

558 Mode

Of the single sideband mode, USB is traditionally more
oftan used than LSB. As far as the operating technique is
concernad, there is no differance batwaen two.

Genarally, the “zaro in” technique in 558 mode re-
quires a little axpariance,
A Discrimination between SSB and FM
(1) Use of "S'" Maetar
If the "S" meter indication is steady (meter pointar almost
stops), the Incoming signal s FM; otherwise, it is SSB.
12 Use of MODE Switch
If a clear signal is heard at the FM position of the MODE
switch, the signal is FM. The sound in SSB mode |s not
heard at this position of the switch
{3) Use of Beat Noise
In FM mode, a beat noise will be heard betwean the words
of signals being received. In S5B mode, no beat noise is
heard.

MNote: In the case of AM waves, a beat noise will be heard
during non-modulation time even in S58 mode.

B. Dial Satting

When the receiving signal is found to be SSB by the
above method A, in USE first set the MAIN dial a few kHz
below the receiving frequency (turn the dial 2 or 3 divisions
counterclockwisel, You will hear a high pitch sound such as
is heard from a magnetic recording tape set in the fast-
forward mode. Turn the dial clockwise for higher frequency
and the sound will become clearer, Set the dial at the posi-
tion where the sound is heard most clearly {this is the “zero
in" point}

Mote: 1 The "zero in” point can be easily located because
the sound loses its clarity suddenly when the dial
passes away from the "zero in” point.

If a clear sound cannot be heard even by following the
above procedure, it may be an indication that the signal is
LSB. Set the MODE switch to LSE position. In this case,
the mathod of setting the MAIN dial should be performed in
reverse order,

Mote: 1. If the frequancy of the other party is deviated after
the "zero in" point has bean obtained, set the RIT
awitch to ON and adjust the RIT knob.

2. Whan the RIT feature is used, the receiving fre-
quancy will be daviated from the transmitting fra-
quency. Therefore, the RIT knob must be set 1o
“0 or the RIT switch to OFF before you start to
transmit again,

AM Mode

AM wavas cannot be demodulated in FM mode; also,
thay will ba haard as a continuous baat noise in SS8 moda,
Optimum reception of AM signal Is secured by tuning the
transceivaer in such a way as to maximize the deflaction of
the "S" meter pointer, Since the bandwidth of the receiver
crystal filter is somewhat narrow bacause this filter is
primarily for S58 recaption. the sound sutput of the speaker
rmay have its high piteh components supprassed and hance
lack clarity. This can be remedied by shifting the recaive
frequency a little by using the RIT knob, The same effect
can be produced by means of tha MAIN dial but the use of
this dial for that purpose is not recommendable because,
should you do so, you will not be able to "zero in” your
transmil frequency to the frequency of the other party.

Where your transceiver and that of the other party are
both TS-700A, it should be noted that, in AM made, the
transmit carrier frequency is 10.7006 MHz which is higher
than the receive carrier frequency by 800 Hz

Accordingly, you first "zero in" your frequency to that
of the other party by adjusting your MAIN dial and send out
the signal, to which the othaer party will respond after
possibly changing his frequancy, |f he should do so, the
pointer of your 5" meter then would deflect down from tha
initial maximum lavel indication: this drop must not be in-
terpreted as a sign of trouble. In such a case, you are ex-
pected to re-match your frequency to the new incoming
fraquency by using your RIT knob with the RIT switch set to
OM (refar to Fig 5 on page 14.)
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4-2, TRANSMISSION

Before transmitting. perform all the necessary
proceduras for optimum reception. Make sura that the radio
waves you have selactad does not interfere with other radio
stationsg.

Adjust the controls and knobs (DRIVE knob, FINAL
knob, microphone VR, ete) for transmission of good quality
signals, Connect a8 50-chm dummy load ar antenna to the
transceiver before starting to adjust the various controls.
The use of dummy load is recommended because this
prevents the emission of disturbing signals, Use the dummy
lpad, which is sized to dissipate about 20 watts of
transmitter power, The tuning procedure should be com-
plated within the least time possible from the viewpoint of
the life of the transceiver, Set the controls and knobs as
shown in Table 3 below.

Table 3, Initial settings of control on front panel

Standby Switch.,..., REC
RIT Switch.. oo OFF

AF GAIN Knob ...,
SQUELCH Knoab , ...

MODE Switch ..., .. CW

RF GAIN Knob ....... Fully clockwise
DRIVE Knab....... . BOO

FINAL Knob ..., . 144

RIT Knob ........ .0

Set for proper volume on reception
Set for aptimum squelch effect
ido not set CAL to ON)

CW Mode

Turn B8AMND switch to vyour desired frequency
(144 —148 MHz). After turning MODE switch toCW posi-
tion, shift STANDEY switch from REC to SEND position just
to make sure that the meter pointer deflects and OMN AIR
lamp lights up, and then move back this switch to REC posi-
tion,

Undar this condition, move STAMDBY switch 1o SEND
side and rotate DRIVE knob for maximum deflection of the
metar pointer deflection further. Aepeat this manner a few
times,

The foregoing procedurs should be carried out rapidly,
without unnecessary long delay at each step. If the
telegraphic key device has already been connected to the
transcaivar during adjustments, the device should be set in
tha “key-down™ condition. Having adjusted the transceiver
as abowve, you are now ready to use the key for CW com-
munication,

Other Modes

When the transceiver is properly adjusted for operation
in CW maode, it is ready for use in other modes {FM, LSE,
USE and AM), Connect the microphone and speak aftar
shifting the STANDBY switch to SEND position. Your voice
will now bae transmitted,

Microphene gain adjustment for FM and SSB (USBH,
LSBE) can be made by the gain adjustars which become
accassible when the top lid of the transceiver case is ramov-
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Fig. 5 AM Frequency Relationship

BAND Switch ... 144 pd. The optimum setting position of thesa adjustars is about

FIX CH Switch, VRO the midway position of thair turning range (see Fig. 8], The

DIAL SCALE......... 500 microphone gain should preferably be reduced as small as
possible to assure good quality of transmission. In AR
moda, aptimum output can be obtained by adjusting the AM
CAR knob (see Fig, 8] inside the transceiver until the meter
indicates anywhera batween 3" and "6
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PTT (push-to-talk) Operation

By connecting the supplied microphong or any othar
migrophone equipped with PTT switch (KENWOQOD's MC-
50, stc), the transcaiver is readily used for PTT operation
Far communication, depress PTT switch with STANDBY
switch laft in tha REC position.

4-3, FREQUENCY CALIBRATION (Fig. 9)

Ta read correct fragquencies, tha MAIN dial must be
calibrated previously by using the 100 kHz marker unit built
in the transceiver, The marker unit is operative when

SOUELCH knab s turnad fully counterclockwise and CAL
switch is sat to ON. During the operation of the marker unit,
tha higher harmonics can be received over the entire band
axactly at 100 kHz intervals. In this Instance, the RF input
circuit {relay) is deenergized and, tharefore, axternal waves
are scarcely received,

Akt CAR Bnob

Fhd nniG GAIN

S5B MIC GAIN

Fig. 8 Adjusting knobs inside Transceiver

Frequeancy Calibration for USB

By rotating MAIN TUNING knob clockwise the beat
tone of the marker unit changas from high to low pitch and
finally disappears at zero-baat position, Hold the MAIN
TUMNING knalr at this positien, and displace the MAIN dial to
bring the "0" graduation mark to the LSE dial gauge (see
Figg. 9-a),

MNote: The MAIN disl scale and its knob are held togethar by
maans of a spring and normally move togather, but
ona can be displaced ralative to the ather by over-
coming the friction due to the spring force when the
knab is pressad lightly and turned.

Frequency Calibration for LSB

The mathad for LSB is similar to the above meathod for
USB, the difference being that the knob is to be turned
countarclockwise for “zaro-beat”, Match the "0 mark on
the MAIN dial to the LSB dial gauge lsee Fig. 9-bl

L5Aa —ﬂ I—I.IF‘-E

L5H- ~|'|' 58

SOUELCH KNOB

falLsgE bl LSE

Fig. 2 Frequency Calibration 15




Mote: Calibration for both USE and LSB is UNNBCessary;
when the dial is calibrated for either one, it will
automatically cover the other one.

Fraquency Calibration for CW

The transmit frequency for this mode is about 900 Hz
below that for the calibrated position for LSB. For calibra-
tion, simply set the "0° mark on MAIN dial against the
triangle mark “ ¥ " at the center of tha dial gauge after
calibrating according to the above method

Frequency Calibration for FM and AM

Baating by the marker signal in the manner mentioned
above does nat occur in this calibration, The exact twning
point is obtained where the mater exhibits a maximum
deflection by a carrier frequency. In calibrating far FM, use
the marker signal. To precisely calibrate vour TS-7004 to
the marker signal, adjust the MAIN TUNING knob until the
center mater pointer may deflect to the canter spaced on the
scale line,

4-4, READING THE FREQUENCIES

Refer to Fig. 10, Approximate frequency can be read
only on the sub-dial: howaver, the MAIN dial and dial
gauges should be used if accurate reading on the order of
1 kHz is required

When your transceiver is to be operated on CW maoda,
vary the beat frequancy by turning the MAIN TUNING knob
fram higher side to lower side (counterclockwisa rotation)
while raceiving the desired signal from the other party,
Reduce the beat to zera by so turning the knob, and then
rotate the knob upward [clockwise rotation) 1o ebtain a beat
fraquency of about 8900 Hz, Under this condition, read the
frequency on the MAIN dial by refarring to the triangle mark
"t Nota that a baat fraquennv_is prasent on both sidas of
the “zero-heat” point; one is a strong main beat and the
ather is a weak residual beat. Be sure to go by the main
beat in your tuning operation

The frequency of USB in
this illustration is 720 kHe.
SUB-DIAL  shows 700,
MAIN DIAL shows 20,
USE frequency =
004 20 = 720 kHe
This reading is to be added
to the basic frequency
selected by BAND switch,
If BAMD switch setting is
“144 MHz" and if MODE
switch s im “USB,” then
the operating frequency in
this tllustrated example is:
144.720 MHz -
(operating frequency )
144.00 MHz « 720 kHz

at 200 Sdn

LSE“‘W'I_USB

15 Fig. 10 Reading the Freguencies

Mote: Tuning in the residual beat will result in failure of
“zero in” 1o the frequancy of the other party.
The residual beat can be easily discriminated from
the main beat because the "S" meter deflects little
evan when the residual beat is tuned in ahout
200 Hz,

4-5. OPERATION WITH FIXED CHANNEL

The Modal TS-700A has built-in semi-synthesizer
crystal oscillator circuit for use in fixed channel operation,
which is of great advantage where the transceiver has o be
operated frequently on certain frequencies. Examples of
such & situation are: operation in frequently used FM modea,
mobile operation in SSB, communications hased an
schadules of the other party, mobile operation in a vehicle,
atc,

When FIX CH knob is switched from VEO to any of fix-
ad channels, the channel indicator lamp lights up as leng as
the selected channel is loaded with a crystal. The FIX CH
knok has a total of 11 fixed channel position: 1.2.3..11

The oscillation frequency of fixed channel crystal can
be obtained from the fallowing formula

Crystal Oscillator Fraquency for FM, AM and CW

A A A S A ARG
&

Crystal oscillator franquency (MHz) = X (125.10 - 2

210.70) &
% X = Dasired operating frequency {MHz) §
2 12610 (MHz) Hetarodyna frequency for 1445
o

3 MHz Band b
§ 10.70 (MHz) = Transmitter IF fraquency tfé
] &

P
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The TS-7004 employs a MIX (synthasis) system. |f
crystals are arrangad for 144 MHz band (144 — 145 MHz),
they are also wsed for 1456 MHz (145 — 146 MHz).
146 MHz (146 — 147 MHz) and 147 MHz
1147 — 148 MHz} bands by switching the BAND switch,
where the three places of decimals of the "MHz" figure
remains the same.

When crystals are arranged for 144.48 MHz. the fre-
guencies obtained for each band are as follows:
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ZR.68 4112610 + 10,70} = 145.48 MHz

12610 MHz HET {heterodyne} frequency for 145
Mikz band

146 MHz band
8.68 + (127,10 + 10,70} = 146,48 MHz
12710 MHz = HET fraquency for 146 MHz band

©147 MHz band
£8.68 1 (128,10 + 10,70} = 147.48 MHz
12810 MHz— HET frequency for 147MHz band
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Mate: The transmitter carrier escillator gives an IF frequen-
ey of 10,7006 MHz in CW or AM mode, For prac-
tical purposes, the fractional 600 Hz is oo small to
raquire a corraction by means of the crystals 1o be
put in the fixed oscillator circuit, and should be no
cause for correction,

Crystal Oscillator Frequency for 558

In S5B modea, your operating frequency will deviate by
1.6 kHz from the cantar frequancy of the filter if the frequen-
oy of the crystal in a fixed oscillator cireuit happens to be
poual to that of FM.

If you use the USB wave (which is dictated by the in-
wrnational amateur practice in 144 MHz band), select &
crystal whose frequency (s 1.5 kHz above that of FM. For
LSHB, however, the crystal frequancy must be 1.5 kHz below
that of FM.

& :x5\':\'?\:\5wmmnmmmw&mmmmmnmmamwwpmms
\-; s

& 5
E{When crystals are arranged for 144050 MHz of UEB.?_E
5 the arystal oscillator frequency is as follows: §
S 144.050 — (125,100 + 10700} + 0.0015 = 826157

MHz (crystal oscillator frequency] g
go.oms stands for 1.5 kHz gé

5%\;%%%%%wwm%%mmﬁoummm@mm\amwma@m?

Mote: When the crystal oscillator frequency is 9.200 MHz,
the operating frequencies at 144, 145 and 146 MHz
bands are 145000, 146.000 and 147.000 MHz
respactively and, therefore. cause no problems.
However, if the same crystals are used for 147 MHz
band, the operating frequency is 148.000 MHz: care
should be used not to transmit with this 148 MHz
frequency.  Similarly. if the oscillator frequency is
2.200 MHz the operating frequency is 144,00 MHz
at 144 MHz band; do not transmit with this
144 MHz frequency,

4-6. HOW TO USE RIT

The term “RIT” is a simplified expression of Receiver
Incremental Tuning, The RIT feature enables you to shift the
receive frequency by about +2 kHz without changing the
transmitl frequency. adjusting the receive fraguency to the
deviated frequency of the other party.

Here is how to use RIT: Turn ON the RIT switch (RIT
indicator lamp will light), Tune your receive frequency to
that of the other party by adjusting the RIT knab,

The transceiver tuned this way is off the TRANSCEIVE
fraquancy (one and the same frequenay for both transmis-
sion and reception). To call out the other party during two-
way communication when your transceiver is tuned as
above, you must turn OFF the RIT switch. The proceduras
far RIT operation for each mode are given in Paragraph 4-1
Reception

Mote; 1. RIT is effective also for fixed channel operation,
2. I the RIT switch is ON in S5B mode and the
transceiver is oparated while you are not noticing
the racalve fraquency is deviated by 1 — 2 kHz, you

may not receive the signal of the other party.

4.7. MOBILE OPERATION WITH EXTERNAL
DC POWER SUPPLY

The TS-7004 operates alsa with DC 13.8Y supplied
from an axtarnal DC source, and is therafore adapted to duty
an a vahicla,

Whather the TS-7004A is used as a figed station or 85 8
mabile station, the technigques of opearating it remain the
same. A more enjoyable use is possible in mobile applica-
tian provided that you device ona or two provisions as 1o the
place or manner of installation, Tha place of use depands on
where the operater s seatad,

If you are to oparateyour transceiver while driving the
vahicle, than you should set up a propar mounting bracket
right beside the driver's seat. You may locate the
transceiver at the companion's seat provided that s
secured firmly by means of seat belt or the like so that it is
pravented from falling down.

Mobile Antenna

There are many types of mabile antenna for 144 MHz
band use, Most of them will do but a 1/4 wavelength whip
or ground-plane antenna, or a 6/8 wavelength antenna is
preferrad.
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Powaer Capacity ;

The TS-7004 draws about 4 amperes maximum whan
it is waorking with full power. This much current is sasily
supplied by any automohile battery. When the power is
supplied from such a battery, it is recommended that the
fransceiver be operated while the automobile engine is in
aparation, in order to prevent over-discharge of the battary.

Mote: For safe driving of automobile, it 1s preferable that the
transcaivar be oparated on fixed channels {prepara
necessary crystal oscillators),

4-8. REPEATER OPERATION
Operating Frequency

The 3-position REPEATER knob functions as follows:

* OFF Position
Both the transmit and receive frequancies ara the same as
indicated on the dial.

* MORMAL Position
The dial fraquency indicates the receive frequancy. The
transmit frequency is B00 kHz below (146 MHz band) or
abova (147 MHz band) the receive frequancy.

* REV Pasition
The dial frequency indicates the transmit frequency, The
recalve Trequency (s 600 kHz below (148 MHz band) or
abova (147 MHz band) tha transmit frequancy,

In many cases, rapeatar oparation 15 effected at the
NORMAL position of the REPEATER knob. For a repeatar
system  whose transmit-receive fraquency ralationship s
reversed, the rapeatar operation can be achigved by setting
tha REPEATER knob to the REV position,

Tha REPEATER knob has no effact on 144 and
145 MHz bands where the transmit and receive frequencies
ara always as indicated on the fraquency dial. The fraquan-
oy relationship for each band is given on Table 4.

Table 4
Dl Band REPEATER Band Knob Rogueater Fraguanay
Frequoncy QFF NORMAL REV Range (Sub-Dial)

144 T 1440 | TH [144 {l_ r_f".:': 1440

Hx I AX 1 X 1
1-1-: T |T450 | TX [1450 | 7% [1460

a RX | Rx t R %

146 TR 1460 | TX (1454 | TX |146.0 | =1

BX 1 RE [146.0 [ BX [146.4 | BO0 ~ 1000
vap |T]1a70 T (1470 TX [1476 | +2

Rx f RA (1476 | RX 1470 O -~ 400

1. I the MAIN dial frequency is less then 600 kHz, the frequency ai
‘GO0 kHz shift” becomes less than 1480 MHz which s not
recommended for repeater operation

=2, I the MAIN dial frequency is higheor than 400 kHz, the fraguency
at 600 kHz shift” becomes more than 1480 MHz, This means
off-band operation if transmitter is oparated at NORMAL positian
of REPEATER knab.

The available repeater frequency range is block-
marked on the upper side of the sub-dial and is graduated at
30 kHz intervals so as to be used as an easy guide for tuning
Izee Fig.11). The relationship between the sub-dial and the
transmit/receive frequencies is shown in Fig. 12,
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Fig. 12

Repeater Operation
The TS-7004 is designed to operate with the repeatar
systern of the following specifications:
Frequency shift: 600 kHz
Starting system: Carrier controlled type and tone
burst type (oscillator element is
optional.}
When the TONE =switch is set to ON and the
transcaiver is set in FM transmitting mode by means of the
STAMND BY switch or microphone PTT switch, a tone burst




signal is emitted for a period of 0.5 to 1.0 second 1o start the
repedter station into operation.

Since the transceiver is factory adjusted for optimum
repeater operation, it can be readily used simply by plugaing
in the tone oscillator element (opticnal accessory) to the
socket of the FM IF unit (X48-1140-20).

If your repeater station is such that the input frequency
is 146.34 MHz (FM), autput frequency is 146.94 MHz (FM)
and the starting system is based on 1800 Hz tone burst
signals, first insert a 1800 Hz tone oscillator elament into
the FM IF unit at the bottom of the chassis (see Fig. 13),
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I-|I‘|I5'.'I-- romewe o oacilla o
wiet, alide (he alamper teward
tho ot and It it up

Tho dacillator wnit will oomo
oft al the snme tima,

Torws cssnillaton

it y

Fig., 13 FM IF Unit (X48-1140-20)

Maxt, set the switches and knobs as shown in Table 5,
If, at this time, the repeatar station (s already occupied by
anyone. you will be able to receive the communication
signals,

If the repeater station is unoccupied, you can transmit
signals for repeater oparation, |f tone burst gsignal i1s not re-
fuirad, set the TOMNE switch to OFF. To receive the input
frequency of the repeater station, set the HEPEATER switch
to the REV position,

If the input frequency of & repeater station is higher
than its output frequency (this frequency relationship is
reversed in 147 MHz band), set the REPEATER switch to
REV and the repeater operation can be effected. If the
switch is set to NORMAL, the input signal of a repeater
station can be receivead,

Table &

REPEATER. vuserriemmsnriimsasmn .. NORMAL
DAL BEALE L1 i e 53 SRR T e . 940

4-9. OSCAR (Artificial Satellite)

OPERATION

At presant, two amateur radio communication artificial
satellites (Mo, 6 and Mo, 71 are travelling along the orhit of
the aarth, These satellites can also be used as your repeatar
stations. In repeatar operation using such satallites, your
TS-7004 functions as a transmitter of 2m—10m “up-link”
repeatar frequency or as a receivar of 70 cm-2m “down-
link™ repeater fraquency, The link frequencies in this opera-
tion are given in Table 6 (page 20}

An pxample of 2m-10m repeater oparation using TS-
F008 and R-599 of our make is shawn in Fig. 14 for your
rafaranca,

Besides baing used as shown in Fig, 14, the OSCAR
satellites also provide you with various applications such as
tracking of satellite orbit, use of beacon wavas, etc,, though
you nead special knowledge on the manner of oparation,
antenna installation and others which are somewhat
different from those on the general amateur radio com-
munication. With basic knowledge, you will be able to enjoy
rapgatar  communization  through the amateur artificial
satellites without difficulty. We suggest that you procesd
with “an the air’ by referring to guide bBooks available,

OSCAR satallite

Wp-ink (145 MHz band)

Cross Lype Yagl antanni-,

for DX Q50

! Turn-styla anterina
| for local QS0

Pizrophons Ky Speakier

Fig. 14 OSCAR Operation {exampla)
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Table &
REPEATER
OESCARND. & OSCARNG, 7
2Zm -+ 10m F0em—2m Zm=10m

145900 ~ 145000
MHz
LE
29450 ~ 25,660
MHz

(437 126 ~ 432 176 14580 ~ 14595
MHz MHz
1 a
145976 ~ 145.925| 2040 ~ 2950
fMHz MHz

BEACON

436100 MHz 1300 mw)
29,450 MHz (200 mwW)

28,502 MHz (200 mw)
145975 MHz (200 mw)
43510 MHz {300 -~ 400 mw}
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4-10. VOX OPERATION

For VOX operation connect the voice control unit VOX-
3 loption), set the STANDBY switch to REC and turn the
VOX GAIN control of VOX-3 to ON position. Adjust the
VOX sensitivity with the VOX GAIN control. The
changeover betwesn transmission and reception can be
automatically accomplished by your voice. With the
transceiver sat in the VOX receiving moda, adjust tha ANTI
VOX GAIN knob to pravent VOX-3 from being erronsously
operated by the sound from the speaker. Note thar ex-
cessive twning of the ANTI VOX GAIN knob will cause the
ANTE VOX circuit to operate by the spaaker noise, resulting
in failure of smooth transmission. Use the DELAY TIME
control for adjustment of the release timea. For the datails of
the VOX operation, refer to the instruction book of VOX-3,

When the transceiver is used in CW mode, ba sure to
set tha VOX GAIN control to OFF position because
otherwise VOX-3 will remain operated,
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Fig. 15 TS-700A Block Diagram




SECTION 5. CIHCUIT”?ESCR"IFPTION”

5-1. Block Diagram

Tha circuit block diagram of TS-700A is shown in Fig.
15. Solid-stata parts used in this model are: 71 transistors,
17 FET's, 6 1C's and 137 diodes, Circuits are divided into in-
dividual units according to the operating systems and all un-
its, with the exception of band pass filters [BPF), are wired
and built en printed-circuit boards,

The receiver section operates as a single
superheterodyne receiver in SS5B mode and a double
superheterodyne receiver in FM moede, The transmitter sec-
tion is more versatile- it is a single conversion type and
operates as a filter type unit in SSB mode, a unit with diract
modulator using a variable reactance frequency shift ele-
mant in FiM mode, a unit of low power modulation systam in
AM. and as a unit of block bias keying system in CW mode.

Crystal Oscillator Frequencies

Carriar unit...ooie o LUSE 10,6985 MHz
LSE 107015 MHz
AN, CW 107006 MHz

Gonaratorunit ... ; FM 10,700 MHz
HET WA coevvirremsersreins 144 125,100 MH:

145 126,100 MHz
146 127.100 MHz
147 128,100 MHz

5-2. Unitized Circuits
{1} Carrier Unit {X60-1160-00)

This unit produces a carrier frequency for the ganarator
unit during transmission but acts gs a BFO far ring detection
during raception, 115 a two-transistor circuit with oscillator
crystals and diodas. The diodes are for selecting the USH,
LSB or CW crystal, depending on the mode of operation,

{2) Generator Unit (X52.1080-21)

The single-side-band {SSB) signal for transmission
orginates in this unit. Major companents arme 8 miarophong
amplifier, a two-transistor audio frequency amplifier, a ring
modulator composed of 4 diodes. and a buffer. Other
devices are: a low power modulator circuit for AM, a
variable reactance frequency shift modulator for FM, a ring
detector for SSB reception, an IF circuit for S5B, AM and
CwW, and an AM signal detector.

During SSB operation. this unit generates a double-
side-band [DSB] signals- this signal is injected into the
crystal filter and comes out as an S5B signal. During CW
operation, the ring modulator is forced into unbalanced con-
dition by biasing with a DC voltage and, in the unbalanced
condition, produces the carrier.

{3] FM |F Unit (¥48.1140-20)
During reception, the input signal to this unit comas

fram the RX-MNB unit. The signal passes through the 10.7
MHz ceramic filter and is then mixed for 455 kHz- the
signal passes through the 455 kHz ceramic filter and is fed
to the 455 kHz |F stage, whose 455 kHz output undergoes
Fi detection in the limitar amplifier circuit. The detacted
output of the amplifier divides into two paths, one to the
squelch circuit and the other to the gate circuit. The output
of the squelch cireuit enters the same gate circuit. Thus,
generation of intermediate frequency and squelching action
are the two main functions of this unit for FM operation.
The unit also includes a tone burst circuit that generates a
heat tone for repeatar operation,

{4) MIX Unit (X48-1130-21)

This unit comprises a heterodyne mixer, voltage and
power amplifiers for the transmitter section, The output of
the generator unit enters this unit to get converted into &
144 MHz signal by balanced mixing. This signal is than
boosted o 8 higher voltage level through the variable
capacitance tuning circuit, and becomes substantially
powar-gmplified by the pra-driver circuit. Block bias keying
is affected by the balanced mixer and voltags amplifying FET
for CW operation. Tha MIX unit also includes an ALC circuit

{6} FINAL Unit (X66-1140-01)

This 15 a 10-watt power amplifier unit, Al the
necassary final circuits are built compactly on the chassis, A,
heat sink 15 alse provided in this unit

(6) BPF Unit [(X51-1090-21}

The two functions of this unit are "antenna coupling”
and "spunious signal ramoval”, |t couples the transmitter
and racaivar 1o the antanna, and removes the spurious dur-
ing transmission.  The AF output level is detected in this un-
it.

(7 MARKER Unit (X50-1280-00)

This unit is 8 circuit to generate the 100 kHz markar
signal for calibration use. It holds a 10 MHz crystal os-
cillator and a two-stage |C counter cirout to produce marker
signals at 100 kHz intarvals,

(8) RAX-NB Unit (X55-1120-00)

This unit is tha AF part of the receiver saction, and
includes a noise blanker circuit (NBY The received signal
entaring this unit passes through the RF amplifier,
heterodyne mixer and the crystal filter circuit and s then fed
to the IF gircuit.

When the NB switch on the frant panel 15 set to OFF,
the unit functions as an |F circuit after the arystal filter. With
this switch set to OM, the circuit through which the IF signal
passes is opened or closed according to the level of noise
component of the incoming signal. The noise is dis-
criminated from the signal by transistors on the basis of
amplitude and frequency, more accurate noise detection and
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removal can be effected, thus a clean information signal is Table 7
obtained,

Pulse noises (coming fram ignition coils of cars) and Marki o an
others which are distinctly at variance with normal signals 13 BI:r e 138V LR
such as 558 in terms of frequency and amplitude are ac- Hg AR At s :

i O e av
curately detected and removed, Mot to be confused with av av
such noises are those resembling the normal signals: for ex- GND 7% H
ample, noise signals due to corona discharge or high- TS _:_E‘E"t . :
frequency welders near-by or to high-power oscillations | e FEF'IE‘:.V'I"IIHEFEI.EICEIDH
: : BN s Recaivar saction
hwhose frequencies are outside but close 1o the IF band) in VRX anihl -
adjacant apparatus are beyond the capability of the noise N | Hm: @ resisior
blanker circuit. In this case, the desired signal will be dis- I —y o Pl
i . ; g ; L |1 E e e Dutput
torted with noise. The unit also includes adjusting circuits AL Rel
P, < , 5 A e elay
for "S", "RF" and "center’ matars,
BX orirerrrirrinnnnes Switch
19) HET Unit [(X50-1300-20} PEX ey crasessens Pilat lamp
The 133 MHz band heterodyne frequencies are

available from this unit. The cutput frequency is produced
by mixing its 126 MHz with the 8 MHz input from the VFO
unit or with the frequency available from any of the crystal
oscillator fixed channels, The mixing cireuit s of balanced
type. A band-pass filter (BPF} circuit which follows is to pra-
wvent urnwanted fraquencies from leaking out of this unit.

{10) VFO Unit (X40.1080-00)

A perfectly shielded VFO consists of 2 FET's, 2
transistors and 2 diodas, |t is extreamaely stable, aquivalant to
that of the TS-900. Its adjustmaents are highly dalicate; too
delicate for a porson not skilled to attempt any ra-
adjustmant, For this reason, the user is advised not to dis-
turb the setting of this unit; the warranty on this modal is
conditioned on the original setting,

(17} AF Unit {X49-1060-00)

This audic amplifier unit drivas the speaker, The
recaived signal, modulated, flows through 2 stages of band-
pass amplification, 2 stages of AF amplification and 1 stage
of complementary amplification. The load impedance is 8
ohms.

{12) Power Supply Unit (X43-1240-00)

An AC bridge rectifier is included in this power supply
unit to make it meet both AC and DC needs. The DC 20V
supply to the FINAL and AF units is produced by means of a
voltage multiplier circuit working with a DC 13.8V input
The regulated 9V supply is mada available by an IC through
DC 13.8V. The above units are connected to each another
through the individual terminals properly marked for 2asy
identification. As a rule, the marking on each terminal cor-
responds to the name of the part of the units as shown in the
table 7 below;
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G6-1. Accessories

For more enjovable operation of your TS-700A, the
following secessories are availlable from your dealer on op-
tional basis:

¥ Communication type microphons MC-50
A uni-tirectional dynamic microphone exclusively desig-
ned for amataur radio band equipment, featuring excel-
lent parformance when used in noisey locations or used
in WOX mode. Provided with a lock-in type PTT switch
the output impedance is switchable between 50 kit and
GO0 kLU

¥ Ham clock HC-2
& clock graduated in 24-hour system on the time dial
with main prefixes for convenience of use for ham fans.
Oparates continuously for more than 1 year with one
LIBA-T dry battary

* Tane oscillator unit

..... i

6-2, Connection of VOX Unit

Your TS-7004 can be readily connected to the VOX
circuit (WOX-3) This connection parmits the changeover
petwean transmission and recaeption automatically by your
voice fed into the microphone without using the standby
switch or the microphone switch, making your Q50 more
onjoyable,

VOX-3 (option)

YOX-3 can ba used simply by connecting the cord
{suppliad with VOX-3} to the VOX socket at the rear panel of
the transceiver- no tools are required. The standby Sircuit
of TS- 7004 is shown in Fig. 16 for reference.

Use of VOX-3

To operate the transcaivar in combination with VOX-3,
firat set the STANDBY switch to REC and then turn the VOX
GAIN knob of YOX-2 to ON pasition- WOX-3 i5 now ready
for oparation,  Speak into the microphoneg and the
transeeiver (3 automatically set in the transmitting mode. |

Frequency: 1800 Hz the  transcewer foils 1o shift to the transmitting  mode
1960 Hr simoathly, adjust the VOX GAIN knob. Stop your talking into
SO00 He tha mcrophona and tha transcesar s again sei in the
2100 Hz raceiving moda. The time required for the transcever to
2200 Hz shife fram transmission to recaption can be adjusted by the
9960 H DELAY knot: as desirad, 1FVOX-3 s activated by the sound
2400 He foel through the spaaker to the microphona during recaption,
AEED He adjust tha ANTI YOX knob. 1T VOX-3 18 not used or the
franscaivier s (0 be operatad in CW mode, the VOX GAIN
knck must be sat o the OFF position
[5-7008 i___.,_-::u"": Stanid Hy Helay
‘ —y i ey 1
. | I
o : .: i
© O ¢ 3
WX
o ]

Y% Flug WX Unil

Sland By Swatch J.

Connaating Plug

Fig. 16 Connection of VOX-2 and Circuit Diagram VOX Terminal

VOE Plug
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SECTION 7. ALIGNMENT

. 1 ]
Markings an FIX |_@ R RS E® ® Do not uso
CH Knab g S TR
BB E &
Fragquency :u:ljusTirh;;l pHDABRS tﬁ:%:irl}:uu_i!: on FIX
trimmer H Knob
[E:- @ ol
T |_| |f L ]@__ I_.I el
re2 U— —@ TC1D
rca [3- 3] Tca
Toa [ p————| 8| ros
5 |'_|
TGS TOG TC7
Fig. 17

Your Model TS-7008 is factory adjusted prior to
shipment and no further adjustments are required,
Honwever, if any trouble is encountered, please send it to
vour dealer.

Frequency Adjustment

When fixed channel crystal oscillators are added in the
transceiver, adjust their frequencies as outlined balow {the
relationship between the markings on the FIX CH knob and
the arystal oscillator sockets are shown in Fig. 170
1. Remove the two scrows securing the top face of the

case, Pull up the two grommets and open the top hid

2. Connect a frequency counter to the point TP2 (Fig, 18] in
HET wmt (X60-1300-20),  The frequency counter
should be capable of reading up te 10 MHz.

3. Adjust the tnmmers (TC1 ~ TC11) correspoending to the
newly used crystal oscillator sockets to produce the
desired oscillator fraquencies (refer to Paragraph 4-5
"Oparation with Fixed Channals"),

Table 8
| fo (MHz) ... oarystal osaillator froquancy
for FM, AN, and CW.
‘ fusa iMH2) ... erystal oscillator frequancy
for USE,
| fuse (MHz) ... oerystal osaillator frequency
for LSA.
KAMHz) o desired operating fraquendy
[ — - —_— —_—
BAND 1.
fo =X — {12510 + 10.70) (MHz)
BAND 2
fo =% — 1126.10  10.70) (MHz)
BAND 3:
fo = — (12710 + 10.70) (MHz}
BAND 4.
fo =X — 112810 + 10.70) (MHz}

reiee———n

i1
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For NORMAL position of REPEATER switch for REY posi-

tion, the above "f0o" are applied).

BAMD 3

fo=x — (126.50 + 10,70} (MHz)
BAND 4

fo=%— (12870 + 10,70} (MHz)
BAMD 1:

fuse = x — {125,100 + 10700 — 0.0015{ (MHz}
BAND 2:

fuse = x — (126,100 + 10.700 - 0.0015) (MHz|
BAMND 3.

fuse = x — (127100 + 10.700 — 0.0015) (IMHz)
BAND 4

fusa =% — 1128100 + 10,700 — 0.0015) (MHz)
BAMND 1

fusa = X (125100 1 10,700 + 0.0015] {MHez)
BAND 2:

fisp - X (126100 1 10.700 + Q0018 (MHz]
BAMD 3

fise - % - {127.100 | 10.700 + Q.0018) (MHz)
BAMD 4,

fLsa — ¥ — (128,100 | 10.700 + 0.00156) (MHz)

¥ Specifications for Cryatal Oscillator Unit (option)
Type: HC-26/U
Ordar of oscillation wave: Fundamental wave
Frequency: B 200 ~ 9200 MHz
Ds=cillation circuit: Cl metar
Oscillating condition: 32 pf {parallel capacity)/ 264 or
lass (effactive resistance)
Electrical characteristics:
* Operating temparature
20°C ~ L B0"C
* Allowable frequency daviation
Within £3 = 107 {25'C)
* Froguancyys. temperature characteristic;

Within 3= 10° | (0 ~ 50°C}
B | e — S
ella] o
= [c]
cooo v o 18]
[« BN B = D o
= _ " :I E:.l
nooog @y ]
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" 'SECTION 8. TROUBLESHOOTING _

The symptoms listed below are in no way indications that the transceiver is defective. If trouble with the transceiver can-
not be remedied even after the following checks have been performed, consult your dealer or your nearest service station.

L

®

SYMPTOM

POSSIBLE CAUSES

* Turning on POWER switch will

not light up pilot lamp.

Antenna is properly installed but
the transceiver will not recaive
signals,

Mo background noise from the
spanker in FM maoda.

Transcaiver is connected to
antanna, but no signal Is recalved
while 'S meter pointar remains
deflected,

Even in the absence of signal, "'S"
meter pointer remains deflected,

S5B signal is being received but
speaker output remains un-
intelligible.

RIT knob is inaffective in fine tur-
ning.

There is a frequency lag betwean
transmission and reception.
MNoise blanker cireuit is not fully
effective in suppressing noise,

Mo RF power.

3

. CAL switch is set in ON position.

. Transceiver Is set for a wrong side-

. AIT knob 15 not in the "0" position

. Strong signal exists close to the

. Some interfering noise similar to

i f
AC power cord is not fully insertad |
into the connector,

. Improper connection of power cord.
. Fuse is blown out

FTT switch an the microphong is in
“talk” position,

FI¥, CH switch
channal position,

i sat in empty

. Sgueleh circuitl is in service,

. RF GAIN contral is set too low,

RF GAIN contral (s set too low,
METER switch is set to CEN posi-
tion in FM mode

band,

. BIT switch is in OFF position.

while RIT switch is ON.

oparating frequency.

558 signal in waveform 15 coming
in from a nearby source {such as
high-frequency welder or corona
discharging device)

Abszence of 9-pin MT plug in VOX
socket.
CAL switch is set in ON position,

. Plug in the cord fully.
. Replace the fuse (if new fuse blows,

. Turn PTT switch to “raceive” posi-

. Turn

, Turn RAF GAIN

. Set the switch to ON position.

. Set RIT switch to OFF, or set RIT

REMEDY

Firmly insert the plug of the cord
into the connector,

the transceiver needs repair),

tion

Rotate the switch to VFO position
or to a channel position where the
channel indicator lamp lights

Turn CAL switch (SQUELCH knob)
clockwiza for OFF position,
SQUELCH knob
countarclockwiza, inot CAL)

fully

control fully

clockwise,

Turn RF GAIN contral fully
clockwise (if mater indication
remains the same, the transceivar is
defactive),

Sat METER switch ta 5" position,

Shift MODE switch to USE or to
LSB.

knob to "0" position,

1. Firmly connect the MT plug.
2. Turn clockwise the CAL

25
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SYMPTOM POSSI|IBLE CAUSES REMEDY
* No or little AM output - AM carrier VR is in the minimum | 1, Adjust AM carrier VR for suitable
prosition, output by turning it clockwise
labout B positien on the BF
metar),
* |ncoming signal is not attenuataed Absence of 9-pin MT plug in VOX | 1. Fit the MT plug to the socket.
at the ON position of CAL knob, sockat,
* Mo output in SSB mode. . Microphone plug is impropearly con- | 1. Firmly connect the microphone
nected into the microphone jack, plug.
. B5B mic volume (MIC 2) iz set too | 2 Turn clockwise MIC 2 volume in
I, transcaivar
* Too small a modulation factor in . FM omic volumea (MIC 1) is set too | 1, Turn clockwise MIC 1 volume in
FM maode. lowy, | transceiver
26
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Fmniinm?

BPF UMIT
(%51-1080-21}

AxX MB URNIT
{%5E+| | 20-00)

MK UNIT UNIT
(A AB-1130-21)

OC FUSE (2M)

POWER TRANSFORMER

FiIF UNIT

HET UNIT
[%50-1300-20)

FI1E, CHANMEL
IHIMKER

FIE, CHAMMEL

CRAYSTAL SOCKET

S5B MIC GAalM

F R WG Gaim

VEO UMNIT

[ X40-1080-00)

Al AR KMOB

SPEAKER JACK

{#d8-1140-20)

AF UNIT
(% 49- |060-00]

FINAL UNIT————s—on—*
(% 56-1140-011

]
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POWER SUPPLY UNIT (X43-1240-00)

TOME DSCILLATOR (OPTIONAL)

CARL UNIT
(%50 | 160-00)

MARKER UNIT

(¥ 60-1280-00)

GEMERATOR UNIT

[%52- 1080-21)
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