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SECTION 1
GENERAL DESCRIPTIQN

Madel TR-720 is a fully synthesized VHF/AM Hand-held transceiver
designed to be used in an aircraft NAV-COM band between 1C8.000MH2
andé 135.975MHz in 25kMz steps. Variable frequency selection is
accompli=zhed with thumb-wheel switches, wile a slide switch provides

3 programmable channels in the band which can be selected by the user.

The TR-720 mey be utilized for fully poertable cperation to produce
3_watt {PEP) output with an internal rechageable NiCd battery pack.
Mobile or aircraft ocperaticon on 13.8VGO to 28,0VDC is accomplished
by an aptional DC adapter model CCR-240 -

A rubber flexible antennz is provided fer hand-held operation, and
standard BNC anterna connector allows to use of an external antenna
for mobile and base station operatien,

kn opticnzl palm-size hand-held speaker/micrephone unit, with push-
to-talk function is available for noisy portable or mchile operation.
Ahn earphone jack is provided for private listening when desired.

} combination type LED lamp gives indication af the status of TR-720,
as well as battery condition.

SECTION 2

CPERATING CONTROLE

2-1. GENERAL

The purpose of this serction 15 to acguaint you with the operation ef
the TR-720 transceiver. A description of the displays and control
functions is presented. Figure 2-1 illustrates the controls and
indicators discussed in this section. Table 2-1 briefly discusses the
function of each listed item.

2~2. DISPLAYS ARD CONTROLS

(1) ANTENNA CONKECTOR
This twist off radio freguency connector mates with the rubbor
flex antenna supplied with the TR-720. Connect the antenna by
gently pushing it on te the radic and twisting it clockwise until
it locks., Hemove the antenna by gently pushihg it on to the radio,
twisting it counter-clockwise until it unleckes, and pulling
the antenna away from the TR-720. With the flex antenna remaoved,
connect the TR-720 to ah external antenna system.

[2) MEMORY/DIAL EELECT SWITCH
2lide the switch to MEMORY position. Operation i=s made by three
{3 pre-programmed frequencies without regard to any settings of
the FREQUENCY SELECTION switch.
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{1] SQUELCR CONTROL {5QL}

This control rotates to select the thresheld feor rejection of
background chatnel noise, It is adjusted, and operetes, only
in the recelve mode, and does pot affect the transmitter. It
alsc does not change the volume of received signal. For proper
operation of the receiver, turn the control fully counter-clock-
wise., If the radic is turned on, you will heer the hiss of
channel nolse when the channel is not being used. Turn the
control ciockwise untill the noise just disappears. If you turn
the control beyond the threshold point, you will reduce the
sengitivity of the recelver. Therefore, turn the copirol no
farther tham necessary to remove the channel background nolse.

(4) FREQUENCY SELECTION SWITCH
A four-dicade thumb wheel switch selects the operating frequency.
Add 100MEz to the dialed frequency to read operating freguency.
See ecxample below for 118.375MH=z.

10MHz Midz 100kHz  10kHz
I !

L Lo ][] ]

The last 10kMz digit Indicates the operating freguency in every
25k¥z step.
CAUTION: The 106kHz thumb wheel switch utilizes mechanical stopper
to avoide further rotation. Do not attempt to change frequency
by turning single direction. Further rotation beyons 0] or

may damage the switch.

{5) VOLUME CONTROL & ON-OFF SWITCH
Rotate this control ¢lockwise to turn the TR-720 on.
You will hear a click when the radip is turned on, Turn the
contrel for the desired audioc level from the speaker. Tao turn the
radio off, turn the contrel counter~clockwise until you feel the
click of the switch

1

-

EARPHONE JACK
This miniature jack (3.5mm @) allows use of the supplied sarphone
for listening in a8 loud environment, or for private listening.

{7) EXTERKAL MICROPRONE-SPFAKER CONNECTOR

This §-pin jack allows use of the accessory MPE-20 speaker-microphond

The threazded connection allows secure connection of the MPE-20.
When an external microphone-speaker is used, internal speaker and
speaker will be discopnected.

{B) LED INDICATOR
This LED lamp provides three functions, Transmit indicatoer,
Receive ipdicator, and Battery conditionm indicator.
This LED lamp glows RED continuously when the TR-720 is trans-
mitting. This LED lamp glows GREEN whenever the TR-720 receving
a signal, when the channel is busy or when you reduce the squelch
threshold and hear chanhel noise. Therefore wheo setting the
squelch control you cen turn it until the the GREEN light just
goes out.
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Figure 2-3 CONTROLS/INDICATORS/CORNECTORS
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TABLE 2-1 BRIEF DESCRIPTIOR

+ (14} CHARGER JACK

3} BATTERY PACK LOCK MECHANISUM

|
<

15) CHARGER TERWIMAL

{

REF. # NAME OF CONTROLS, COWHECTORS, & INDICATOR DESCRIPTION

1 ANTENNA CORNECTOR Use for antenna connection.

2 DIAL-MEMORY SWITCH Select dialed frequency or memdry freguency.

3 SGUELCH CONTROL To remove backeground chapnel nofse,

q FREQUEKCY SELECTOR To dfal the desired chennel Frequency,

5 VOLUME-ONFOFF CONTROL Power gr-off and to adfust audia valume lewel.

3 EARPHCNE Earphone Jack for plug-in sarphome.

7 EXTERNAL MIC-SPEAKER JACK For connectfan of external speaker-micraphone ar

aieline head-set adaptor.

8 LED IXDICATOR Transmit, Channel Busy and Battery Candftfon LED.
& MEMORY SELECTOR For selectfon pragrammed wemory channels,

10 MEMORY IWPUT Memory Tnput switch,

11 PTT BAR SWITCH PTT lever switch for transmit-receive changeayer.
12 BATTERY PACY LOCK Battery pack lock mechanisum.

13 BATTERY PACK Contain NICd battery cells.

14 LCHARGER JACK Provide for charging by wall type charger.

15 CHARGE TERMINAL Provide for desk-tap charger,

-3 -
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(8} LED INDICATOR (Cent'd)
It also indicates whenever the battery voltage drops to a
point where the operation of the radic becomes marginal,
¥hen the battery voltage level is low, the RED LED will not-
glow in the transmit mode. This mears battery charging is trequired
to ensure continued operation. See section 3 for a full
description of proper battery charging.

{9} MEMORY SELECTOR SWITCH
This three-position s5lide switch selects any three pre-programmed
frequencies within a operating range.
See section 4 for a full description of operation.

{10)MEMCORY INPUT SWITCH
This small butten is used to put the frequency inte the momory
circuit of the TR-720., See section 4 for a full Qdescriptiaon of
aperation.

{11} PTT BAR [PRES5-TU-TALK BAR)
The PTT bar ewitches the TR-720 inte transmit when it iz depressed.
when it is recleased the TR-720 returns to the receive mode.

{12)BATTERY PACK LOCH MECHANISUM
This metal lever locks the battery pack into position. PFull it
vp and twist the battery pack to remove the battery. See section
3 for a full description how to remove the battery.

(13Y BATTERY PACK .
The battery supplied with the radic {5 a special sekled
Jechargeable ¥Wicd pack. It includes a charging jack which mates
with the wall charger supplied withk the TR-720., It alse mates
with the DU charger supplied with the TR-720. Full information
on the battery is included in Section 3,

{}4) CHARGE JACK
The charge jack on the side of the battery pack mates into the
supplied wall charger and DU charger, or the accessory quick
charger. See section 3 for the proper way to charge the battery.

(15) CHARGE TERMINAL
The bullt-in terminals on the side of battery pack allow charging
with the accessory desk-top type droup-in battery charger.

2-3. OPTIONAL ACCESSORIES

Cptional accessories for the TR-720 expand its feasibility and makes
it possihle to extend the operaticnal features. Refer to figure 2-3
far availeble sccessories. The items marked with (5] are supplied
with the TR-720 a= standard supply.

{1} ANTENRA GROUP
*rLEXIBLE RUBEER ANTENKA (5)
High performance rubber flexible antenna is used for hand-held
portable operation. The supplied antenna is tunned to the NAV.COM
frequency, therefore, be sure to check the tunning frequency in
case different type of antenna is used.

- 4 -
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{1} ANTEMNA GROUP (Cont'd)

*QUARTER WAVE MOBILE ANTENNA WITH MAGNETIC BASE

This antenna is used for moblle operation.

It is ideal toc use tentative base statiocn antenna, if the TR-72Q
i= used as bzse station.

(2] AUDIO ACCESSORY GROUP

*EARPHONE (5]
Provided to use private listening of the TR-720.
Plug it into EAR jack, this may disconnect the internal speaker.

*SPEAKER-MICHCFHONE WITH BELT CLIP (MODEL MPE-Z0}

This pslm-size hand-held type speaker-microphone unit with
press-to-talk switch is available for nolsy portable or mobile
operation.

*AIRLINE HEAD-SET ADAPTOR

This unit is provided to match the standard alrline type head-set
to the AR-720. Al) the transmittion and reception are made
through the airline type head-set.

{3} MANURL GROUP

*CPERATING MANUAL {5}

This manual cffers important infermation which is necessary to
operste the TR-720, inecluding operasting procedures and cperational
precautions,

*SERVICE MANUAL

The service manual cffers technical descriptions which are
necessary for maintenance and service, Schematic diagram,
parts list, and component layout are the part of the service
manual,

(4] POWER PACK GROUP

*STANDARD POWER PACK (MODEL BP-45) [s)

This battery pack is supplied with the TR-720. This battery pack
offers at least B hours operation for Sx{TX), 5X(RX), 20x{5TBY}

at single charge. Thermal protector is included in this pack to
allow cne hour rapld charge by optional quick charger model ACH-15.

*HEAVY-DUTY POWER PACK (MODEL BP-T5)

For long time operation, this battery pack offers minimum 16

to 20 hours of continoous operation under 5%(TX), 5%{RX}, 90%(5TBY]
conditions at single charge. It alsoc includes thermal protector
for rapid charge by opticnal guick charger model ACH-15.

*AA-CELL PRCK

Provide to use dry-cell (AR type] battery. This pack cen contain
Bpecs. of Ah-size dry-c<ell batteriee for emergency or substantial
power scurce where the recharging is impessible, such ae at ballon
cruising ete.

-5 -
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Figure ?-3 ACCESSORIES
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{5) CHARGER & ADAPTOR GROUP

*WALL TYPE CHARGER (5}

Plug-in type charger is designed to charge the KiCd pack of
the TR-720. Allow at least B hours for full charge.

220 volts type is elsc available for some overseas countries.

*DESK-TOP TYPE CHARGER

This broup-in type charger ia much convenient for business
cperation of the TR-720. DBuilt-in trickle charge function

in the charger provide for trickle charglng. 220 volts type is
elso available on special order.

*QUICK CHARGER

Designed te charge the battery within a ghort period. normally

30 to 60 minutes for full charge. (Standard ¥icCd pack}

Built-in cvercharge protection circuit protects the battery from
overcharge. This charger can be used both standard Ni¢d pack and
heavy-duty NiCd pack.

*DC ADAPTOR (5]

Designed to charge the battery from car or ailrcraft battery source.
The unit is designed to take 12 to 28VDC input. This adaptor is
designed to use via cigarett lighter jack of wvehicle.

(6) CASE GROUP

*SOFT LEATHER CASE (5)
To prevent damage of the unit from the shock. This case is supplied
with the TR-720.

*HEAVY-DUTY DELUX CASE
This genuine leather carrying case is suitable for business
operation which require tough and durable carrying case.

*BELT CLIP METAL HOLSTER
Provided to use the unit with the belt, Easy to install onto
the belt.

SECTION 3
BATTERY FACTS

3-1. GENERAL

There are a number of facta about Nicd batteries which will help you
understand the most effective way to cperats your radio. Since the
battery life datermines the length of time that you can cperate your
unit, proper care of the batteries will mean longer time betwesn charges,
The twist-off bDattery pack supplied with the TR-72¢ incorporates a
special NiCd cell manufactured by GENERAL ELECTRIC CO. The design of
the cell allows one hour charging of the pack with the accessory quick
charger. The cell is alesc protected againat oavercharging.

-7 -
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SECTION 3
BATTERY PACTS (Cont’d)

The nominal capacity of the battery pack is 490mA/H. Translated
inte hours of cperation of the radio, this means that the radio
could operate approximately 12 hours in the stand-by mede - ar
approximately 5 hours of continucus receving at mediam audic levels
- or approximately 45 minutes continpuous transmission. Of course
few people operate their radic continuously Iin one mode. Fatteries
for communications service are normally rated for a useful life at

a mix of 920% standby, 5% receive, and 5% transmit, Using this standard,
the expected operating time between charges would be about eight and
& half hours. Everybedy operates their portable differently, so the
time between charges will also differ considerably. The estimates
above offer a guideline for battery life,

Ancther interesting fact about HiCd batteries is that they have a
memory. This means that a battery which is always partially discharged,
and then recharged will eventually lose part of its maximum capacity.
To overcome this handicap, you should try to remember to periodically
use the radio until the battery is fully disacharged, and then charge
the battery fully.

NiCd batteries do not iike to be overcharged either. The wall charger
supplied &s a standard item docs rot asutomatically reduce the charging
rate when the battery is fully charged. Therefore, if you plug the
charger into the battery and leave it for longer than the standard

16 hour charging period, you will begin tce deteriorate the effective
life of the NiCd pack. HAcoessory battery chargers for the TR-720 take
intc account this fact and automatically correct the charge rate when
the battery is fully charged. Their use is described in their own
operdting instructions.

Ancther characteristic of RiCd bhatteries is that they loose their
charge slowly when not being used., Therefore most NiCd packs are
designed to accept a small current as a trickle charge to malntain
their full charge. The accessory drop-in charger automatically

switches into a trickle charge mode when battery is fully charged.

A1l thia sounds complicated, but all you have to remembar is -
periodicaliy use the battery to full discharge - try naot to overcharge
the battery pack — learn operating habits which minimige the current
drain on the battery.

3-2. BATTERY REPLACEMERT

To remove the battery pack, simply depress the locking mechanism on
the side of the TR-720 towards the tap panel and twist the pack a
quarter turk counterclockwise. Figure 3-1 shows this action.

Replace the battery pack Ly reversing the pracess. The first time you
try this it may feel awkward, but after repesting it a few times you
will become more adept, All of accessory battery packs available

for TR-720 are connected in the sames manner.
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3-3. CHARGING THE BATTERY

The wall type plug-in battery charger supplied with the TR-720 mates
into the charging jack on the side of the battery pack. Plug the
charger intc a 110 valts wall receptacle and then into the battery peck.
The charging cycle with this charger is overnight {12 to 16 hours).

For longest battery life try to avoide leaving the charger plugged

into the pack for mare than 24 hours at a time.

The TR-720 car be operated while it is being charged. but the charging
time ls incteased by ebout 50% (18 to 24 hours). You can alse charge
the battery pack when it i5 disconnected from the TR-720, allewing you
ta operate for long periocds of time by exchanging battery packs.

3-4. CHARGING THE BATTERY BY DT ADAPTCR

Flug the D¢ sdaptor into & cigarette lighter receptacle of the vehicle
and then intoc the battery pack. The charging rate ls approximately
45mA whether the engine of the vechile is runping or neot. This
accessory coperates only in a negative ground automeobile or ajrcraft
which has 13VDC to ZBVDS hattery veltage. The TR-720 can be operated
while it is being charged by LC adaptor charger, but the charging tire
is increased by about 50% {18 to 24 hours) far full charce.

It is recommended to use DO adaptor as a back-up power supply when
the unit is used in a vehicle.

Figure 3-1 BATTERY REFLACEMENT

SECTION 4
OPERATION

4-1. UNPACK THE RADIQ
Remove the TR-720 from its packing box and make certain that all of

the standard accesscories have heen included. Listed below is a standard
itom in the packing box.

ITEM DESCRIPTION TTY.
1. TR-720 Transceiver, Main unit 1
2. BP- 5 Standard NiC@ pack{Attached onit) 1
3. Wall type charger {120 or Z220VAC) 1
-~ 9 _
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4-1. UNPACK THE RADIO (Cont'd)
ITEM DESCRIPTION QITY .,
5. Rubber Flex antenna 1
6. Qperating Manual 1
The battery pack 1s shipped with only a surface charge, 50 the battery

must be charged overnight before prolonged use of the TR-720.

4-2.

The
all
T
for

(1)

{2}

(3)

OPERATING PROCEDURE

TR-720 is designed to provide maximum ease of operation.
operating controls are mounted on a top of the TR-720 except
lever switch. All operating controls and indicator are designed
maximum visibility and control with minimum effort.

MOUNTING MNTENRA

rlways connect the rubber £lex antenna to the antenna connector

on the top panel of TA-TH) when in the cperation. |

Connect the antenna by gently pushing it on te the radio and twisting
it clockwise until it locks.

TURN IT CN

Turn the squelch control fully counter—clockwise and turn the
volume control cleckwise until a click indicates that you have
turned the radio on. If the battery is charged you will hear the
hiss of chennel nolise. Adjust the velume control for & comfortable
avdic level and then adjust the squelch contrel to Juat remove

the channel nolse from the receiver.

The GREEN LED light should indicate whenever there 1ls the squelch
break in the receiver.

FREQUENCY SELECTION BY FREQUEHCY SELECTOR (THUMEWHEEL SWITCH)
Slide DYAL-MEMORY slide switch to DIAL position. A four secticn
thumbwheel switch selects the operating frequency. hdd 100MEz to
the dlaled frequency to determine operating frequency. The sixth
digit, which 1s always a 0 or a 5, is redundant information not
displayed on the frequency selector swltch. Refer to examples
illustrated below.

123 .0 75 MHZ 118.850m8z
//f TT (//.— [\ g:gg
‘IT|21‘0 7 1| 1 s8il9]|s5 7-75
m:oaﬁffi- T I

- 10 -
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{4) FREQUENCY SELECTION BY MEMORY SWITCH
The TR-720 contains a three-channel frequency storage or
memory capablility. This feature allows the operator to switceh
between four frequencies ( 1 dialed freguency., 3 memorired
freguencies) without changing the frequency selector thumbwheel
switch. To program the frequency and to recall the frequency is
discussed in this paragraph.

() Slide the DIAL-MEMORY switch to MEMORY position.
Select the memory chanhel number (Ko. 1 te Ho.3).

{(b) Select any freguency within a rarge of which you wish to
program by frequency selector thunbwheel switch.

{c] Push small yellow MEMORY INPUT button by the paper crip or
pencil. You will hear an aiarm tone when you push in the
button. This means the TRANSMIT frequency is programmed.

For COM frequency, you will hear alarms twice, when you push

in the button and release the button. The second alarm means
that the RECEIVE fregquency {5 prograamed.

For HAV frequency, the transmission is prohibited and so signal
can be transmitted, therefore, only ocne alarm is heard when you
release the butten.

{d} Slide the memory chanhel switch to the next number to pregram
next freguency. The procedures are same as above.

{e) After compleazion of the programming, slide the DIAL-MEMORY
switch to DIAL position. To change or recall is very simple.
First, c5lide the DIAL-MEMORY switch to MEMORY position, then
select one of three memory channels whenever you desire to
cperate. To change the memory program, repeate the same step
as discussed above.

NOTE: The memcry circult uvsed in the TR-720 is backed-up by the battery
pack. The back-up power ie as low as 20uA. Therefore, the TR-720
can maintain memery frequencies as long as the battery pack is
connected to the unit, although the battery require recharging.

The memory circuit of the TR-720 can hold memory frequencies at
jease l-hour without battery pack. While charging or replacing
the battery pack, re-programming is not reguired, if the
replacement is completed within l-hour. If the replacement time
exceeds l-hour or over, or if you wish to charge the battery
separate, reprogramming 15 necessary as described above procedures,

(5) TRANSMITTING
Simply hold the TR-720 about 2 to 3 inches from your mouth. press
the PTT bar and talk. If you are using an accessory speaker-
microphone, hold the microphone 2 to 3 inches freom your mouth and
press its PTT bar and talk. The HED LED light will glow to indicate
transmission. If the LED lamp is not glow, refer to section 6,
USER TROUBLESHOOTING GUIDE of this manual.

[6) TURNING OFF
To turn the TR-720 off, simply rotate YOQLUME CONTROL knob fully
counter-clockwise until click is heard.

- 11 -
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SECTICH 5
PRECAUTIONS & SAFTY INFORMATION

5~1. PRECRUTIONS
(1) Never operate the TR-720 without an antenma, this cen Jdamage it.

(2) The receiver section is very sensitive, and can be damaged by
receving excessively strong signal. Avolde this hazard by not
using the TR-720 adjacent to the antenna of a high power
transmitter.

{2) The TR-720 is designed to operate praperly from -10°C to +60°%C.
(approximately 20 to 120 degree Fl
Try to avolde using the TR-720 in temperatures outside that range.
The TR-720 can be damaged by excessively high temperatures which
can be caused by leaving it in a clozed car in direct sunlight.

[4) There are no user serviceable controls inzide the TR-720.
You should not open the case. In the event that serice is
required, find a gualified, licensed radic technician to perform
the service, or return it to authorized gservice center.

5-2. SAFTY INFORMATION

The united states department of labor., through the provisions of

the ocupational safety and helth act of 1970 {0OSHA), has established
an electromagnetic energy safty standard which applies to the use of
this type of egquipment. Proper use of the radio will result {n
exposure below the OSHA limit.

{1) Do rot hold radic such as the antenna gets very close to, or
touching, exposed parts of the body, especially the face or
the eyes, while TRANSMITTING. The radic will perform best if the
microphone is two or three inches away from the lips and the radic
is wvertical.

{2) Do not hold {Pepress} transmit switch [PTT bar} on when not
actually desiring to transmit.

(3] Do not allow children to play with any radio equipment containing
a transmitter.

(4} Do not operate a portable transmitter near unshielded electrical
blasting caps of ih ah expleosive atmosphere unless it is type
especailly gualified for such an usa.

a— _. 2 IN, MIN.
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SECTION 6
USER TROUBLESHOCTING

€-1. GENERAL

Listed below are scme of the common user correctable mistakes seen

in operation of the TR-720.

radic to be serviced,

No sound from the speaker,
Intermittant sound.
Sourd, but no signal,

Use this check list before taking the

Signals heard but no reply.
Foor stgnal reception
TE/RX OK but can't change frequency

_

Be sure the TR-720 {s
turned cn

Be sure battery is
attached

= .
Be sure earphone i
not cennected

Be sure hattery pack
is charged

Adjust the csquelch
and volume cortrol
I

Try a differaent
frequency

Check the internal
fuse above battery patk

Check the antenns
connection

You are in 2 poor
operating location

Check DIAL-MEMORY switch

Is the charnel COM band?

Try to receive local
channgl

Oid you put a memory?

s 0 |0
=
]
*

No alarm when pyt memory'—j

- 13 -

JFED LED can't glow.
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BECTION T ... ... _
SPECIFICATIONS OF TR-120

GENERAL :
Hodel i TE~720 Air-band Transceiver
Frequency Range : 11B.000MH2 ~ 135,975MHz {(Cowmunication]

108,000 ~ 117,875z {VOR Receive only)-
120 — Commnication

200 -~ VOR Receive only

Microprocesnor santrolle C-M0S FPhased locked leop
+/= 0,001 {-10.C to +60°¢C, 25°C Ref,)

+f~ 0.0022 {~30°C to +60°¢, 25°C Ref.)
Amplitude modulation, 5A3

Simplax

40wk @ Receiver squelched

130cA 2 300oW Audic outpet

760mA & Tranesit

Bubber flexible, 50-ohm uabalanced type.

Hunber of cheooel

Freq) 4 inatico
Frequency stabilicy

Operational wode
Type of commmication
Power consumption

Anrenna Type & Impedance

Battery Type : 9.6V/450mAR NiCd battery pack, or
: 9.6V/750call RiCd battery pack, or
1 12V, B x_AA sice dry-cell batteriews.
RECEIVER :
Receiver System : Pual copverszion superhetercdyne receiver
Ueable sensitivicy t Lesa than lu¥ for 204F SIHAD
Selectivicy : +/-15kHz 8 4B bandwidth

R +{-40kHz @ &QdB "

Squelch asmeitiviey 0.5a¥ threshold point, Hoize type wquelch
Audis cutput : 500cW maximum, less thao 10X THD.

IF Image vejection Greater than G(d@

Spurious responke Creater than 048

TRANSMITTER
BF outpnt power s 1. {bc), 3,0u (REP) dipto SO-vhm losd
frequency stabilicy : +/=0,002%, -20°C to +60°C, 25°C Ref.
Noduletiom Syatem : Clasa 8, Collector wodulation

Epurious Hwwonics

Creater than 6Dd2 belov carrier

BUPPLIED ACCESSORIES :

&50mAH Ricd battery pack, Rubber flex antenza, Wall type charger,

AOR, LTD. Tokyo Japan



