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The TR-2200G transceiver is a 144 MHz-band
handy transceiver, designed to reduce size and weight.

The type of emission is F3. 12 channels are usad for
transmission and reception in the crystal control system.
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SPECIFICATIONS

GENERAL

SOLID-STATE COMPOMEMNTS

TRANSISTORS

FET

ICs

DIODES
POWER SUPPLY

EXTERMAL

GROUMND
POWER CONSUMPTION

TRANSMISSIOMN

RECEPTION
DIMENSIONS
WEIGHT

TRANSMIT SECTION

FREQUENCY

TYPE OF EMISSION

RF OUTPUT POWER
MODULATION

MAX, FREQ. DEVIATION
MULTIPLICATION
FUNDAMENTAL FREOQL
SPURIOUS RADIATION
ANTENMNA IMPEDAMNCE
MICROPHONE

w2

104V ~ 162V (standard 13V D)
MNeagative ground

Approximately 420 ma st 13.0V
Approximately 55 ma at 13.0V
135mm W x SBmm H x 191mm DO

1.B kg lincluding 10 nickel-cadmium calla
and micraphona)

12 channels in 144 10 145 MHz
Fa

1.0 watts at 13V DC

Variable reactance phase shift

#+ 7.6 kHz

12 times

12 MHz hand

Less than Tm watis

B0 i

Diynamic typa with PTT switch,
oo 0

RECEIVE SECTION

FREQUENCY

TYPE OF EMISSION
CIRCUITRY
SEMSITIVITY
PFASS-BAND WIDTH
SELECTIVITY

FILTER
INTERMEDIATE FREQ.

AUDID OUTPUT
AUDID OUTPUT (MAXL])

12 channels in 144 to 1468 MH:
F3

Dodble superheterodyne systom
Less than 1 pV for 20 dB S/
More than 16 kHz at 6 dB down
Liss than 32 kHz at 50 dB down
Caramie Tiver

Ist IF 10.7 MHz

2nd IF 455 kHz

Maora than 0.5 watts [10% distortion)
More than 0.7 watis

i

Note: Circuits and ratings are subjected to modification due 1o technical

improyameant.




SECTION 1. PRIOR TO OP-
ERATION

1-1 UNPACKING

Carefully unpack the TR-2200G transceiver and check that the follow-

g acommsovies gre included,

s e I R i T d e
T g R AT i T e AT e A 1
4 Battery halder (for 6 cells, incorporated in the ransceiver) . . . 1
4 Same (for 4 cells, one incorporated in the vansceiver) . . ... 2
& Charging powsr peck Unit . ... ............... eyl |
B Extermal DE ponsar eard L L 1
FoPhone plig . ...niaas . o gt e R AR T |
8 Microphone (dymamic) .. .......... TS s Lt 1 1
B Oparating sl .« .. oiviet e i e e HECES

@

Fig. 1  Acoemsories
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SECTION 2. CONTROLS

2-1 CONTROLS & THEIR FUNCTION

1) Whip &ntenns
Lisa this built-in antenna fully stretched.
) POWER/NVOL Knob
This provides powsr or-off and sowrce volume comtrol. The et (s
switched atl when it is turned fully counterclockwise (OFF position),
% Metar
Sarves as 8 power voliage checker, transmission indicator, ar an Smeter
{input Signal Intensity Mater). Switching over between the latier two
functions is performed automatically. It serves as an inpart signal inten
sity meter during reception,
(#) 50U/B. CH Knob
This switch is used for chacking battery voltage and also for squelch
adjustment. When twrned fully counterclockwise, hattery or external
power voltage is indicated. When turned clockwise, the squelch func-
tiona almost in the md-polnt of the scale,
() Channel Sslactor
There sre 12 channels, The salected channel is indicated in the window.
(H CALL Channel Switch
Dopressing this switch makes the signal emitted, modulated by the
tane OSC {1,750 He), for calling a relay station.
{f) MIC Connactor '
To be connected with the accessory microphone, Depress the micro-
phone switch for the transmission mods.
(B} Case Holding Snap
Unhook bafora dissmantling the case from the unit.
(G} Battery Charger & External DC input
To bo connected to the sccessory charging power pack unit when the
nickel-cadmium battery cells require charging.




_l!:._
Fig. 3 Rear Panal

i} External Speaker Connector il External ANT. Connsctor
Connects sccessory phons plug in operation of st with an external To be connected with an external antenna when the transceiver is used
speaker. g5 a fised statbon.
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SECTION 3. INSTALLATION

3—1 BATTERY INSTALLATION

Z

Full the case holding snaps st the bottom of the transceiver casing 1o
exxpose the battery holders {Fig. 4).

When employing manganese or alkaline battery cafls (1.5% per cell),
load B cells into the two d-cell holders. When nickel-cadmium calls
[1.2V per cell) pre used, & #-cell holder and an extra G-cell holdoer
should be used to sccommodate 10 cells Thay should be carefully
laaded in correct polarity which is marked on the holders.

Hook the battery snap connectors on the battery hobders and return
them inlo the transceiver casing, as ilustrated in Fig. 4. Push the case

3-2 VOLTAGE CHECK

Valtage can be checked in-the Following ways:

1. Turn the S0U/E. CH knob fully counterclockwise to the B. CH position.

2. Tumm the Powsr/NVOL knob clockwise to wrn the power on, Thn
the meter will deflect.

3, It the deflection is within the shadowed aren as shown in Fig. 5 (rop
left), this means that the battery has expired and the batiery cells
miust be replaced or chemged [for nickel-cadmium battery). When an
extermal power supply is connected, the meter will sutometically indi-
cate the external power voltagao.

halding snaps 1o the lixing positions.
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Fig. 4 Battery Installation Fip. 5 Voltage Chack
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SECTION 4. OPERATION

RECEPTION

. Fully stretich tha whip antenna.

Turni the SOUWE. CH knob counterclockwise to a paint just befare it
clicks into the B. CH position.

Turm the PowerNVOL knob clockwise to power on and twrn it further
untll moisa can be hesrd.

. Sat the channal solector to sy of channels BB, RE, or A,
All preparatory sieps for reception of the FM signal are now complate.

The meter will Indicate the intensity of the incoming signal. With an
input of about 20 dB, the mater will swing full scale. The valume may
be increased by turning the Power/VOL knob chockwisa.

Cuenching background modss using SOUME. CH knolb,

In thie shssnce of & receiving signal, the FM receiver will produce back-
ground noise, which is very annoying during stand-bry. This noise can
b suppressed by turning the S0OUMB. CH knob clockwise until the
nolse disappears. Squelch will be triggered off only whan a signal
comas.  Intermittent operation af the squealch indicates the necessity of
turniing the knob further clockwise,

TRANSMISSION

Stretch the whip antenna to its full length. Then set the channel
selector to the desired channel.

The mode of transmission 15 obtainable by depressing the push-geitch
on the microphone. The lovel meter will indicate sround 8. This meter
will defisct widely if the sntenna is not fully extended, Nots, however,
that this is not the correct way of use and will result in an overload in
the final-siage powor transistor, often causing damage. A withdrawn
antonna or short-cireult antenna system will also cause similar trouble.

4-3 EXTERNAL SPEAKER

An extermal speakar may be wsed in conjunction with the TR-
200G transceiver using the accessory phong plug. The output ime
pedance for the external speaker is B ohms. The output cireuit employs
an OTL systom, which requires sxira precaution against short-circuit,
Construction af the phone plug s dlustrated in Fig. &

4—4 EXTERNAL ANTENNA

Whean an external antenna is to be connected to the transceiver,
the buflt-in whip antenna must be completely withdrawn into the
casing. & well-turned 144 MHz antenne should be connected to the
external ANMT connector through a coaxial cable.

@ mound Shielded - single conductor
cabe or twm conduator cabla

Fig. 6 External Spasker Plug Connections
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4-5 EXTERNAL POWER SUPPLY

External power supply requires a current capacity of more than
0.54% at 13V DC proferably with voltage stabilizer. When the trans-
caiver i3 connectad to an external power supply, thare will be & voltage
drop of 0.BV dus to a diode which iz provided for preventing reverse
connection. Congsquently, the voltage rating is 13V DC. When con-
nectod to the battery supply, the transcelver operates ar 12V DC £20%.
* Note: The internal battery cells need not to be removed during

external power operaticn since the connectiop of the ex-
ternal DC power phug suiomatically disconnects the internal
battery from the circuit.

Be Bite 10 connac] The
mxiernal powar ocord
the oomegl polarity

Fip. 7 Polarity of Extornal Power Cord

& 2 ade Sy A

Fig. 8 Battery Charging

4—7 CONSTRUCTION OF CHANNELS

4—-8 CHANNEL EXPANSION

¢

4-6 BATTERY CHARGING

The TR-2200G wransceiver & provided with an sccessory battary
charger for rechargesble nickel-cadmium cells. Connections for the
sccegory charging power pack unit are shown in Fig. B. Manganesa or
like dry cells cannot be rechergad. The lowest level of the rechargeatsls
nickel-cadmium battery B 10V or when the meter deflection falls
between the black and red rone.

To charge the battery, set the Power/VOL knob vo OFF and con-
nect the charging connector with the charging power pack unit. Charg-
ing is started when the plug of the power pack unit is connected to a
220V AC commercial power outlet. The charging time required for a
battory in this state will be 14 to 16 hours for full {100%) recovery.
tekoes, however, about 20 hours for initial charging. A fully charged
battery is indicated by the meter deflection 1o the mid-paint of the
normal bisck zome when the Power/VOL knob i st to OM and the
SOU/B, CH knob i st to B. CH position,

Continued overcharging, say, for more than 12 hours s harmiful
o the battery. Acceptable cherging temperature ranges between 0 and
45°C. '

Use of an external powar supply will not hinder charging as long
as the charging power pack unit is connected,
¥ Mote: The accessory charging power pack unit cannat effect trans

mission and reception.

In chanmel ARG, RE, and &, crystals are provided as tabulated below,
Other channels are smpty channals. If expansion of channaels is requir-
ed, refer to 4.8 CHANMNEL EXPAMNSION,

Channal expansion can be done in the following way. Draw out
the case as described im 3.1 BATTERY INSTALLATION. Then remove
two sliding pieces as illustrated in Fig. 9. |n this state a plastic cover
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Channel Numbers and Frequencias

CHAMMEL TRANSMIT FREQ. (MHz) RECEIVE FAED. {MHz)
HE 145.150 145.750
RE 145,200 145,600
A 145500 148,500

for the printed circult block can be dismantled. The position for a
new crijatal is marked on the plastic cover, so that it can be put in the
correct position. Mewer insert it in a wrong position.

Install the crystals in position sccording to the indications on tha
plastic cover., Usable typa of crystal is HC 26/U. Crystal oscillating
frequency s the twelfth of transmit froquency, because of the multi-
plication (12 times) in this set.

Crystal {for reception) oscillating frequency calculated as under.

= 10.7
3

fri Desired receive frequency (MHz)
fo:  Crystal oscillating freguency (MHz)
Third overtons
The newly installed crystal requires frequency adjustment only in

the transmitter circult. & counter may be requirad for precise adjust-
ment. However in practical usage, the circuit can be acourately sdjusted
with the sid of another distant station turned in to the sme channel
so thot the emitted signal from this station can be heard clearly.
When a crystal has been mounted, the plastic cover and the slide plecas
{2 pes.) must (be returned to thelr former positions.
(Froquancies of the built-in erystals may change acoording to desting
tion.)

fo =

"
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Fig 8 Expansion of Channels
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SECTION 5. PRECAUTION

5—1 TELEVISION INTERFERENCE

The TR-Z200G trangceiver is equipped with a low-pass filter and
sdequately shielded to prevent television interference (TVII. An FM
signal emitted close to a TV set may interfere with it, if the TV signal

in this sres is weak. Therefore, the wansceiver should be kept as far

vy as possible from the TV antenna. Two closely located ransceivers
will also produee o similar interferance.

5—2 GROUND POLARITY

The transceiver is negatively grounded on the chasis. Caution s
required especially when an external power supply s emploved since
@ connection in wrong polarity will damage transistors and diodes.

5-3 FLOATING OPERATION WITH BATTERY CHARGER

Floating operation with the battery being charged cannot be ef
fected. Use extarnal power supply or battery.

5—4 NICKEL-CADMIUM BATTERY

The rechargeable nickel-cadmium battery calls will crass ta fune
tion when the per-cell emf drops to 1.0V, This cormesponds 1o the fact
that the remaining energy is 1/10 of the full charge, One subsequent
full charge will provide an additional 3 hours or maore of oparatson
when the battery drain is in T-minute transmission and 3-minute receg-
tion cycles. Since the nickel-cadmium battery cells have an extremaly
low internal resistance, short-circuit or reverse-palarity connection will
genarate heat, which will result in damage, Care should be taken when

.

imatalling tha cells in battery holders. A nickel-cadmium coll will sarve
for more than 300 dischargings when properly operated. This long
service life is sconomically advantageous since cost saving Is more than
10 times that of a regular manganese cell.

55 VEHICLE OPERATION

The TR-Z200G transceiver may be operated in an automobile
utilizing the 12V DC wehicle power. Since mobile power, however,
will generate ignition noise in reception, use of a filter as shown in
Fig. 10 is recommandecl,

5—6 ACCOMMODATION OF MICROPHONE

The microphons can be seeommodated in the case. In this case
the connector should be disconnected. If unressonable stress is exerted
near the connectar, the cord may be damaged,

57 OPERATION IN LOW-TEMPERATURE AREAS

The circuit design of this transceiver will insure normal operation
&t & temperature between —20°C and +50°C. When the temperature
falls below —20°C, however, covering the sot with & protective bag is
recommended to maintain the temperature suitable for normal battery
v e,

A rogular manganese dry cell requires a higher oparating tempera-
ture than a nickel-cadmium coll, and perfarmance will suddenly drop
at & temperature below 0°C. NMickel-cadmium cells are recommended
for uwse in an extremely cold or freezing z2one.




58 MATCHING WITH EXTERNAL ANTENNA

When an external antenna s wsed, deficiency in the emission of
waves may be caused by inadequate matching between antenna and
transmitter, even if the transceiver is no defective. This mismatching
can be checkad by measuring the standing-weve ratlo with an SWH
meter. If the measured value is more then 3, length of the antenma
element should be adjusted until the value approaches 1. Inadeguate [
SWR setting will resilt In tedevision interfereanca. !.

65—9 BATTERY INSTALLATION
Poor contact beteween cells and holder and betwesn holder and
gnap connoctor should be eliminated.

5=10 MISCELLANEDOUS
Regarding unclear points or troubleshooting, pleass make inquiries
to our service stations. Unless reguired, trimmer capacitors must not
o turned carelessly,

Ohoke (0,54 TmH at least) -
P .

+ Oy —1—0 +

10 }
To battory cannecior *l 25-.!.-3 Fl Te TR-2200G |
| 1o00~F ouT I
IEWY — =

s

Fig. 10 Preventing Circuit for Ignition Noiss
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CHASSIS VIEW (1)

LI

CRYSTAL (Transmit)

——TRIMMER CAFPACITOR

Lz for adjusting Transmit freq.

LOW-PASS FILTER
L21, Z¢

L3

L4,5
DIODE SWITCH

L6, 7

07 250741
LA,9,10 {144MHz)

082501479

BATTERY HOLDER

BATTERY CHARGER
TRANSFORMER

TONE UNIT

EXTEANAL POWER
SUPPLY CONNECTOR

BATTERY

BATTERY SNAP




CHASSIS VIEW (2)
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CERAMIC FILTER
(455kHz )

XL( 0. 245MHz)
L&

Le

CERAMIC FILTER

La

Lo

L
o

EXTERNAL BATTERY

CHARGER CONNECTOR

METER
ANT
SCHEMATHEEK
Bah. T. Hullermans
Posibus 4Z8
L7 5604 EE Eindhowen

Qo TATOGIAP

Lz
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SCHEMATIC DIAGRAM
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