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ELECTRICAL: 

EXPANDING YOUR HORIZON� 
MIRAGE/klm Linear loadin9 technology comes to the WARC Bands with 
the NEW 12-17-30 WARC Tribander - Vertical and Dipole. As in all 
Mira9e/klm antennas using linear loading, superior performance is 
obtained through the use of efficient lossless Iinear loading 
sections for tne 12 and 17 Meter Bands. This also results in a 
significant reduction in length for the 30 Meter Band. 

12-17-30V 12-7-300 

BANDWIDTH ...................................................... 30, 17, & 12 Meters 30, 17, & 12 Meters 

1.5:1 VSWR ............................................................................. 1.5:1 

FEED IMPEDANCE ........................................................ 50 n 

BALUN .............................................................................. -
MECHANICAL: 
LENGTH/HEIGHT ............................................... 21'-3' - (6.43 M) 

WEIGHT ....................................................................... 6.5 lbs. 

MAST ...................................................................... 2 in. (5.08 cm) 

WINDLOAD ....................................................... 1 sq. tt. (0.093 sq. M) 

5on 

3-601:1 

39' - 8.5' - 12.10 M) 

13 lbs. 
2 in. (5.08 cm) 

2 sq. tt. (0.186 sq. M) 

'92 WILL ALSO INTRODUCE YOU TO OUR NEW KT-31 DIPOLE . • • •  
The sarne high efficiency, lossless linear loading techno1ogy used 
in our world famous KT34A and KT34XA is now available in a compact 
rotatins dipole design for the 10, 15, and 20 Meter Bands. The 
KT-31 fills the need for an efficient triband antenna for those 
unable to erect a large beam, or having a need for a second antenna 
covering the 10, 15, and 20 Meter Banas. Contesters take note! 

Specifications: 
Frequency Coverage . . . • . . . . . . . . . . . . . . . . .  10, 15, & 20 Meters 
VSWR . . . . . . . . . . . . . • • . . . . . . .  Less than 1.5:1 across each band 

Windload ............. 0.85 square feet ( .08 square meters 
Length . . . . . . . . . . . . . . . . . . . . . . 24 feet, 6 inches (7.5 Meters l 
We ight . . . . . . . . . . . . . . . . . . • . • . . . . . .  9 pounds ( 3 . 6 4 kilograms 
Mast Diameter . . . . . . . • . . . . . . . . . .  2 inches (5.08 centimeters 

ALSO NEW: 
B-1030-G 

Freq: 144-148MHz 
Power In: 10 Watts 
Power Out: 300 Watts 
DC Power: 48 am�s @ 13.6vDC 
Special Pre-amplifier GaAsFETs 
w7Attenuater switch to change 
gain from 15dB to 25dB. 
Retail Price: $586.00 

SPECIAL CHANGES: 
All of our amplif iers 
that have been designated 
as 30 Watts drive have 
been modified to 25Watts. 
Our improved design will 
generate the full output 
power with 25 Watts 
arive. Amplifiers 
ef fected by the change 
are: B-3016-G L B-3030-G, 
C-3012-G & C-3�24-G 

LET MI'RAGE/KLM HANDLE ALL YOUR AMPLIFIER, ANTENNA, & 
PRE-AMP NEEDS. CONTACT YOUR LOCAL DEALER FOR 

MORE INFORMATION. 

MIRAGE/KLM 
COMMUNICATIONS EQUIPMENT 

P.O. BOX 10ee 
MORGAN HILL CA 95837 
(408) 779-7J63 



Excuseme, butdoyou 
like having ears? 

Think about it...you, sitting at home, listening to the pilot of that airplane that just flew 
overhead. I'm talking about radios-- not stereos, but radios-- able to hear everything from 
police and ambulances in your town all the way to broadcasts from Moscow, all from your own 
home! That's right, and it doesn't even require a license. 

Grove Enterprises is here to help you on your way to the fascinating hobby of scanner 
and shortwave listening. 

If you have ears and enjoy using them, let us entice you. 

Write or call us today for your free catalog. 

Grave Enterprises Inc. 
140 Dog Branch Road 
Brasstown, NC 28902 

1-800-438-8155 

Waif��-�Tiiere·s·1vtOre! 
As one of the leading magazines for shortwave and scanner hobbyists, from it's upbeat news 

to it's up-to-date frequency lists, Monitoring Times is one listening too! you can't afford to be 
without. Join 30,000 other subscribers who are enjoying the benefits of unparalleled writing 

and reviews. 

Don't delay any longer. Order your subscription today. 
• International Broadcastin • Utility Monitoring • Frequency Lists • Ham Radio • Broadcasting Schedules • Scanning • News And Features • Interviews With Experts • Electronic Projects • Equipment Reviews • Listening Tips • Shortwave And Longwave 

Listenin 

1 year for only $19.95 (US) 
Have your Mastercard or Visa card ready and call: 

1-800-438-8155 
or write us at: 
Monitoring Times 
P0Box98 
Brasstown, NC 28902 

(JN/10RING �-T-JMES- -

For a sample copy ofMonitoring Times, send $3.00 to the above address. 
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Some of you are old hand at using Hi-Tech electronic radios; some of 
you are new to the experience. Some of you may understand 
alternate keyboard functions and some of you are still getting used 
to the idea of the volume control and the on switch being located on 
the sarne button. 

The one thing you have in common is that you all are using a new 
radio and need to learn to access all the advanced features. 

There are three basic barriers to learning anything. The first is 
thinking you already know it (a sort of "why bother" attitude) . The 
second is deciding you can't learn it. And the third is going past 
words in your reading that you don't understand. 

Perhaps we've helped those of you who think you already know it by 
just pointing this out. After all, if you have not memorized the 
operating manual for the radio you are using, no matter how much 
you know about other radios, there's probably still something to 
learn about operating it. 

As far as the second barrier goes, no one can guarantee that you can 
learn it. But, starting off thinking you can't makes it a lot more 
difficult. ln a sense, thinking makes it so. So try to adopt an attitude 
that it's at least possible for you to learn it. Things will go much 
more smoothly. 

Handling the third is a mutual responsibility. You have to make sure 
you understand the terms, and we have attempted to provide a 
decent explanation in the following pages. This way you don't have 
to go hunting around the manual to try to figure out terms before 
you can proceed. 

This manual is a kind of quick reference guide for operating an 
electronic radio. We have attempted to explain the functions of each 
key, the meaning of display symbols and prompts. Included on these 
instructions are key by key instructions for performing most of the 
"basic" procedures. 



We have made every effort to verify each section by working with 
the specific radio. However, some radios were not at our disposal. 
All the original manuais were used as reference guides so we expect 
you will have no problem operating your radio. 

We wish to thank all the helpful people at ICOM, Yaesu, and Alinco 
for there support in the making of this book. Also special thanks to 
the individuais who provided us with their personal manuais. The 
spirit of amateur radio is alive and well. 

If you do have a problem using your radio, let us know where you 
are having a problem. We will make every effort to explain the 
feature or function better in our next version of this manual. A 
suggestion form is included in the back of this book. If your 
suggestion is original and we elect to use it, we will send you a copy 
of the new version as soon as it becomes available. 

We expect to update this book at least once a year. We will add in 
new radios and make corrections and improvements to the current 
documentation . 

Good luck and have some fun operating your new radio. 



A.B.C. - Automatic Band Control. This feature will automatically 
switch the active band (the one with receive activity) to the main 
band position. This feature is present on dual band radios. 

ALC - Automatic Limiting Control. This feature will automatic 
limit (reduce) the output power of a transmitter. This feature will 
protect the transmitter in the event of high SWR. 

Alternate key command - This refers to the secondary 
function of a key. The alternate of secondary function is selected by 
first pressing (and sometimes holding) a [FUNCTION] key. 

B a n d - This refers to a group of frequencies. Many of the 
"DUAL BAND" radios can operate on two or more bands. The 2 meter 
band is the group of frequencies between 144 MHz and 148 MHz. 
The 440 Band contains the frequencies between 440 MHz and 450 
MHz. 

B a n k - Some radios store memories into memory banks. A 
100 memory radio may have the memories grouped into 1 O banks 
with 1 O memories in each bank. Memory banks can be usef ul to 
help group "classes" of frequencies. Fire, Police frequencies are often 
grouped into separate banks. 

BEEP - This refers to an audible sound that occurs signaling an 
specific event. ie. Keyboard key pressed, Signal received or other 
event. 

Bell - A bell symbol is often used on an L.C.D. display to show that 
the "BELL ALERT" function is active. ln Bell Alert mode, the speaker 
is turned off and a audible bell sound will signal the reception of a 
signal.  

- - ----·-) 



B u r s t - Tone "BURST" is a signalling rnode used in Europe in 
place of the PL (subaudible tone) we use in Arnerica. ln tone burst 
mode, a tone or group of tones is transrnitted each tirne the P.T.T. key 
is pressed. The receiving radio will only tum on the speaker when 
the proper "Tone Burst" is received. 

B u s y - When a signal is present on a frequency, the channel is 
"BUSY". The "BUSY" light will light when a signal is present or when 
the squelch is set to low to block out the background noise on a 
frequency. 

Call Channel- This is a specific memory channel used to store 
your favorite frequency. lt is often selected with a single key. 

C a r  r i e r .. A signal on a frequency. ln the scan rnode, carrier scan 
will stop the scan whenever a signal is present. 

C h e e k - This is the sarne feature as "REVERSE". Refer to Duplex 
or repeater operation. lt is often desirable to "CHECK" the repeater 
input frequency. The [CHECK] key will, while pressed, will monitor 
the input. 

Clock - Many of the new radios have a clock feature. The 
presence of a clock will also provide autornatic power off and power 
saver functions. 

CTCSS - Continuous Tone-Coded Squelch Systern. Also the sarne 
as PL (private line) or DECODE. CTCSS refers to a rnode where the 
speaker is muted unless a specific PL tone is present on the received 
frequency. A radio can be set in three CTCSS rnodes: 1) Not using 
any forrn of CTCSS. 2) PL Encode only rnode. This places a 
subaudible tone on the transrnitted signal only. 3) CTCSS Decode 
mode. The PL is encoded on the transmitted signal and the speaker 
is rnuted unless the received signal has the proper tone. 

D ecode - See CTCSS. This is a term also used to describe DTMF 
and Tone Burst signaling features. 

D e  e ode r - The electronic component used to find a PL, DTMF or 
Tone Bursts. A decoder is often an optional accessory. 



Digital Squelch - Digital Squelch operates in the sarne faction 
as CTCSS. The squelch will remain closed until the specific digital 
( often DTMF ) tones are received. A digital Squelch is usually an 
optional accessory for a radio. 

D i m - A button used to lower the illumination of the display screen. 

DTMF - Dual Tone Multi Frequency. A DTMF keypad is a 
standard accessory on most modern radios. When a DTMF key is 
pressed along with the P.T.T. key, a two tone sound is transmitted. A 
receiver with a DTMF decoder can convert the tones back into an 
electronic command. 

Dual - Two. Some radios can operate on two different bands. 
It is called a dual band radio. Some radios have two VFO modes. It 
is called dual VFO's. 

D u p l ex - Transmission and reception on different frequencies. 
Repeater operation requires simultaneous reception and 
transmission. When a radio is in duplex mode, reception is on the 
displayed frequency and transmission is offset from the receive 
frequency by a predetermined amount and direction. On 2 meters 
the offset is set at 600 kHz. The direction of the offset (up or down) 
is determined by local practice. 

E n e o de r - To encode a tone (subaudible) on the transmitted signal. 
Often called to as PL. See CTCSS. 

F un e ti o n - The objective of the key, lever or switch. The 
[FUNCTION] key is often pressed to select an alternate key command. 

Hertz - Cycle per second. Hz 

H ide Hiding a memory may prevent it from being used m 
normal operation. This feature will allow you to skip unused 
memories during scanning and operation. 

KiloHertz - 1 000 cycles per second kHz 

LCD Display - Liquid Crystal Display. This type of display 
requires external lighting to see properly. LCD display consumes 
very little power and are present on most modem radios. 



Li mi t - See Programmable Scan. Certain scan modes will allow 
you to select a frequency range to scan. The lowest frequency is 
called the lower limit and the highest frequency is called the upper 
limit. These limits are often stored in two specific memory locations. 

Lo e k ou t - A memory may be locked out from the memory scan 
mode. Y ou may wish to lockout a memory if it contains a busy 
repeater .  

Megahertz - 1 million cycles per second. MHz 

Me mor y- A memory can store a frequency, offset direction, PL 
tone and other related items. Most modern radios have at least 10 
memories. The desired frequency, etc is set up in the VFO mode and 
is then transfered to a memory with a set of keyboard commands. 

Mute - To silent a speaker. A mute key is pressed to silence 
the speaker. 

O d d - S p 1 i t - see duplex and offset. It is sometimes useful to 
change the value of the off set in Duplex mode. Storing an Odd-Split 
repeater means to store in a memory channel a separate receive and 
transmit frequency. Some radios allow you to enter the receive and 
transmit frequencies directly into a memory channel. Other radios 
require you to enter the receive frequency and the the value of the 
offset . 

Offset - The value of the difference between the receive and the 
transmit frequency in the Duplex mode. On 2 meters the offset is 
600 kHz. The direction of the offset (Up or down) is set by local 
convention. On the frequency 1 4 7.00MHz. A positive (+) offset will 
transmit on 147  .600 MHz. A down (-) offset will transmit on 
1 46.400MHz. 

PL - (Private line) Sub-audible tone. A PL tone is encoded on a 
transmission. A PL decoder (CTCSS) can identify the PL tone and act 
accordingly. The are 38  suggested PL tones. 



Power saver- Many of the newer radios have a feature called 
Power saver . This feature will conserve power by entering a limited 
"off" mode for a short duration and then quickly turn on for a few 
seconds to check for channel activity . If no activity is found, the 
cycle starts over. The period of "off" time conserves a great amount 
of power. This assumes that the channel be monitored is not 
constantly busy . 

P ri o ri t y - Many radios have a Priority memory channel and a 
priority watch feature . When the priority watch mode is active, the 
radio will regularly jump to the Priority memory channel to check 
for activity. If no activity is found, the radio will return to the last 
frequency . 

Programmable band scan- Certain scan modes will allow 
you to select a frequency range to scan . The lowest frequency is 
called the lower limit and the highest frequency is called the upper 
limit . These limits are often stored in two specific memory locations. 

PTT - Push To Talk. This is the key used to cause the radio to 
transmit . 

R e se t - To restart with the default features, functions and data. 
Most modern radios utilize a microprocessor . Resetting the 
microprocessor will often clear all memory and VFO data. 

R e v e r s e - see Off set, Duplex and Check. The Reverse key will 
cause the Transmit and receive frequencies to be exchanged . The 
radio will the receive on the repeater input and transmit on the 
repeater output . 

R F - Radio Frequency 

RIT - The control that shifts the receiver up or down in frequency 
to improve the reception . Most often used in 1 .2 GHz equipment. 

S a v e - see Power Save 

_J 



Scan Time operated, Carrier operated- See 
Programmable band scan . Scanning a frequency range of a memory 
bank can be perf ormed in a number of ways . You may wish to scan 
and stop on a busy frequency for a time period and then continue 
scanning (Time operated), or until the signal on the frequency stops 
(Carrier operated) . 

Search, Busy, Clear -See Programmable band scan, Scan 
Time operated Scanning a frequency range of a memory bank can be 
performed in a number of ways . You may will to scan for a Busy 
channel or for a clear channel . 

Shift - see Duplex, Offset . 

Signal Strength - The relative amount of RF signal received 
by the radio antenna . Signal strength is measured in 11 S11 units 

Sim p 1 ex - see Duplex . When operating in the Simplex mode, The 
radio will receive and transmit on the sarne frequency . 

S que 1 eh - The control on a receiver that automatically quiets a 
receiver by reducing its gain . 

S te p · The amount of increase in frequency when a radio's 
tuning dial is increased or decreased . Common steps are 5, 10, 1 2.5, 
1 5,20 and 25 Khz . Most modern radios allow you to change the 
amount of the frequency step . 

S u b - see Band, Dual . On a dual band radio, one band is 
selected as the main band and the other is then called the Sub-Band . 

S. W .R. · Standing wave ratio . see A .L .C . When a transmitter is 
connected to an antenna, it is hoped that all the RF signal will be 
radiated from the antenna . ln practice, some of the RF energy is 
reflected back to the transmitter . Reflected energy can damage the 
transmitter components . The radio of the forward power and 
reflected power is the S .W .R . value . 

Subaudible tone . see P .L ., Encoder, Decoder, CTCSS . 
Subaudible means that it is a tone frequency to low to be heard by 
the human ear . The tone is often transmitted on a radio frequency 
along with voice information . 



Toggle - A Flip-Flop. To change states or functions alternately. 
Press to turn on press again to tum off is an example of a toggle 
switch . 

Tone alert - see Beep. When a radio is placed in Tone Alert 
mode. A beeping will sound when a signal is present on a frequency. 
This feature may be used along with CTCSS. 

Tone squelch - see CTCSS, PL, Decoder. When a radio is 
placed in Tone Squelch mode, the speaker will only sound when a 
signal is present and that signal contains the proper PL tone. 

Thumb Wheel - Some radias make use of Thumb wheel 
contrais to select the desired frequency. Each wheel has 10  positions 
numbered O - 9.  

Tuning Step - see Step 

U n 1 o e k - U nlock has two different meanings. 
1 )  To unlock the keyboard and allow keyboard functions. It is often 
desirable to lock a keyboard to prevent accidental changes. The 
Lock/Unlock feature is often a toggle feature selected by one key. 
2) When the tuning circuits can not turn the selected frequency. A 
"U" symbol will often appear on the L.C.D. display to show that the 
radio can not accept the selected frequency. 

VFO - Variable Frequency Oscillator. ln the VFO mode, 
frequency, step, shift and all other changes are allowed. Once a 
frequency and related options are entered in the VFO, the VFO can be 
copied into a memory location. 



Radio/Tech 
Modifications 

• Over 150 Modifications. 
• Alignment controls shown. 
• Easy to follow lnstructions. 
• Picture diagrams showing 

modification points. 
• Frequency expansion mods. 
• MARS & CAP. 
• Over 92 revised modifi

cations. 

19.95 

Easy to follow modifications 
for all the popular Ham 
Radios, Scanners and CB's. 

Avaliable in the finest Radio 
Stores or d irectly from artsci .  ol'�sci Publications 

P .O. Box 1848 
Burbank, CA 91507 

(818) 843-4080 
(818) 846-2298 FAX 

We accept 

Visa, M/C, American Express 
Discover, Checks, COO 
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ALINCO ALD-24T 

.-------- Call channel 1 
----- Call channel 2 Decoder�---��-� 

Encoder ----� 
DUAL ENC DEC CALL 1 CALL 2 RAI 

Dual VFO Operation - - - - - --- Priority 

Memory VFO-A
VF0-8 -

YFO A 

VfO B 

Command key lock • LOCK 
Duplex -

-

-

-
-

saB.B Barfl� 
- ,,,,,,,,,,º'' 

-

Memory location number 
Duple>< + .  DUP- OUP+ , 3 5 7 9 - +-. 

Frequency 

Microphone 
audio 

PTT 

Down 

Ground 

Up 

Microphone 
ground 

N.C. 

l S/RF 1 l S/RF Meter 

?l A?mJ pi• s•tJ •,,•.,, :•., _., .. _,• ·_:, •_,' :_,•• _,••_,:·'. •.',.. ', :., . •:• .. 
'_,,•, .. ··_,'•, ... •,, .•_,!_,,',,.,'.•_,!_,,._,i,'.•_,,•_,,._,!_,,•,:_,,.,:.,,'_�,·.,· ·_,'_,. '_ ,·•_0 •,• .. •,.•,•,w• .·,•,',•,•,• .. e',•,•, ','_,

',�,·
,_, ·.:'.',• .•:' ·• . .:.,

,•,!_,' := \ .'''''':�.,;:;::1;,0::::'''.;;;:;:,,:, .. , .. ,. ::::r:r:::••trnrrt?ttt•t:m 
•111:111111�w!ê•!�h •·•·••·•••· ·······,••·•••• M�nt�gm••••lll:: . ··• •:•:· •• : .. :•111��::::1:1:•1111•:1:1:• •1:,:::.:::.�1��11�1��·1'·:1•1:1-:111• 

11111:11111111•1 2·5 / 5 

l�lllllii� 2.5 I 5 

25 / 5 

25 / 5 

2W >. 16uV 

2W >.16uV 
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Alinco ALR-24T 

E3 Press to Select the alternate Key 
F commands 

TONE E3 
lONENO 

Press to Encode, Decode a CTCSS PL tone. 
Press again to turn the PL off., 

Press to select the PL tone.  Use the tuning 
knob to select the PL tone number. 

+/-
E3 

ON 

LOCK E3 
DUAL 

CALL 1 

�2 

A/B 

� 

Press to select the transmit offset 
direction. +, - and simplex are available 

Press to Lock I Unlock the keyboard . 

Jump to Memory channel # 1 

Press to store current VFO into a memory 
channel. 

Press to enter the memory channel mode 

Press to enter VFO A or VFO B. 

Store a Memory D 

CALL 1 

CALL Channel Recall D/M �2 

Press to select an"odd split" offset. VFO B can 
also be used in the Duplex mode. 

Press to select "odd split" or "cross band" 
operating mode. Use VFO A & VFO B 

Jump to Memory channel # 2 

Press to set a memory to be skipped 
during memory scan . 

Press to check the duplex input for a 
signal. 

Press to select the tuning step of the main 
tuning knob. 

E3 Select 
Memory 

A Channel +� 
Channel Step Selection D 

A/B <:> A/B ? + � +Dial + � 
Set a PL tone  D 

TONE <:> TONE ?+� +Dial +� 
LOCK 

Lock/U nlock Keyboard D/M 

0 0  n o  tone 1 o 
0 1  6 7 . 0  1 1 
0 2  7 1 . 9  1 2  
0 3  74.4 1 3  
0 4  77 .0  1 4  
0 5  7 9 . 7  1 5  
0 6  8 2 . 5  1 6 
0 7  8 5 . 4  1 7 
0 8  8 8 . 5  1 8 
0 9  9 1 . 5 1 9  

4 Lost Users M an uais 

E3 +E3 
F DUAL 

9 4 . 8  
1 00 . 0  
1 03 . 5  
1 07 .2  
1 1 0 . 9  
1 1 4 . 8  
1 1  8 . 8  
1 23.0 
1 2 7 .3  
1 3 1 . 8  

2 0  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
2 8  
2 9  

1 36 . 5  3 0  
1 4 1 .3 3 1  
1 46 . 2  3 2  
1 5 1 . 4 3 3  
1 5 6 .  7 3 4  
1 62 . 3  3 5  
1 67 . 9  3 6  
1 73 . 8  3 7  
1 79 . 9  
1 86 . 2  

1 92 . 8  
203 . 5  
2 1 o . 7  
2 1 8 . 1  
225 . 7  
233 . 6  
241 . 8  
250.3  
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Alinco DJ-X60T 
DJ- 1 60T & DJ-460T 

Volume Co ntrai 

Squelch Contrai 

Up/ Down Keys 

Function Key 

P.T.T. Key 

VFO/ Memory 

Priority, Memory & Program Scan 

Squ elch off & Batte ry Save 

Light on Key 

Batte ry Release Button 

Priority 
Program Scan 

Time Scan 

Automatic Power off 
Tone Squelch 

Tone Encoded 
Duplex Di rection 

DTMF Squelch mede 
Battery Save 

PTT Lock 

DTMF Storage 
PL tone Decimal Point 

Frequency Locked 
Keyboard Locked 

Lost Users M anuais 5 



1 1 1 Select the Transmitter offset d irection 
+ / -

2 1 1 Select the desired offset amount. 
OFFSEf 

3 1 1 Reverse the Transmit and Receive frequencies REV 

4 1 1 Write current VFO frequency i nto a Memory Channel 
MW 

5 1 1 Skip selected Memory Channel during memory scan 
M.SKIP 

6 1 1 Select the desi red Frequenct Step 5 KHz, 1 O kHz, 1 2.5 KHz, 20 kHz or 25 kHz 
STEP 

7 
1 1 Press to turn the keyboard beep sound on/off. 

BEEP 
8 Select Time Scan mede (TMS wil l  appear), press again to select 1 1 Busy Scan 

TMS 

9 Press to activate/deactivate the power off mede. After 30 minutes 1 1 of no reception, the radio wi l l  enter the battery saving off mede. 
p.pQ 

CALL Press to select the CALL Channel 1 I A 
Press while holding [FUNCTION] to 

DIAL M 

1 Is 
Press to Lock/U nlock the Keyboard. K.L. F.L. 

1 lc Press to Lock/Unlock the Push to Talk key. (PTT wi l l  appear) 
PTT.L 

DIAL CH Press to select the desired Dial Channel .  1 ,2, or 3. 1 lo 
Press to select the desired PL Encode/Decode mede. ENCffSQ 

o Press to enter the desired Digital Squelch (DTMF) cedes. Enter 5 
DSQ SEf dig its and then press the [V/M] key. 

o Press to select the desi red Digital Squelch mede. Cede, Group, 1 1 
GPDSQ I ndividual or Cancel .  

� Press to select the desi red PL Encode/Decode frequency. Rota te 

TSQ SEf dial to select the desi red frequency. 
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DJ-1 60 ,  DJ-460 

DTMF DECODE 
DISPLAY 

Select 
DIAL CH 

Select 
.... , -.... , DSO on 1 1 Dlal No. 3 + DSQ SET the 

Display 

Ali DTMF tones received on the selected frequency 
wi l l  be displayed on the LCD Display. 

DUAL WATCH Function 

Lamp Lock o n  Function 

EBP-1 0N 
EBP-1 2N 
EDC-1 3 
EDC-1 6 
E DC-21 
E DC-22 
EBC-1 
EME-6 
EME-4 
EMS-2 
EME-1 0 
ESC-1 0 
EJ-6U 

Select a 
Memory 
or VFO 

CALL Select the Hold 

+ 1 1 A Call + Function 

DIAL M Channel & press 
PRI Key 

Press and Press 
hold the + Lamp Key 
FUNCTION 
Key 

7.2 V. 700 mAH NiCd 
1 2  V. 700 mAH NiCd 
Cigarette l ighter plug 

Press 
LAMP 
Key again 
to Cancel 

Cigarette l ighter plug with noise filter 
Wall charger for 7 .2 V packs 
Wall charger for 1 2  V Packs 
Belt Clip 
Earphone 
Earphone/Mocrophone 
Speaker/Microphone 
Headset with VOX/PTT 
Soft Case for EBP-1 ON 
Tone Squelch unit 

Lost Users M anuais 7 



for 1992 

State maps showing the position of the 

most popular repeaters. 

• All fifty states and Canada. 

• Major cities and highways. $ $���? 
• Easy to use, large sized maps 

Avaliable in the finest Radio Stores or directly from: �çd/(81 8) 843-4080 
Artsci Publications 

P.O. Box 1848 (818) 846-2298 FAX 

Burbank, CA 91507 Visa, M/C, American Express 
Discover, Checks, COD 



Alinco DJ-560T 

Fu nct ion Button 

P.T.T. Button --.-----\& 

Battery Release Button 

Bell Active 
P .T.T. Locked 

DTMF Storage 
Duplex Di rection 

Functio n  Active 

VHF Active 

Memory CH 

Frequency 

TX & RX Meter 
Frequency Decimal Point 

P L  tone Decimal Point 
Full TX or RX Power 

artsci i nc. 

Ht-----Tuning Knob 

lm�--- UHF Volume 

UHF Squelch 

Display 

Keyboard 

Microphone 

Speaker 

Keyboard Locked 

UHF Selected 
DTMF squelch 

Tone Encode�Decoder 

.-+- Bel l Active 
,____.._,_ __ ---i� Memory Ch 

Frequency 

Full TX or RX Power 
Frequency Decimal Point 

Frequency Decimal Point 
TX & RX Meter 
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DJ-560 

Keyboard / DTMF DIGIT Standard Function "" / (no other key required) 

# T.SQL 

D 
TONE F "" Alternate Function 

(Requires the 
(
RJt•1:\Key ) 

�Mod� 
Store a Memory 

Enter a CALL Ch. Freq. 

Skipping a Memory 
(during scanning) 

Set a PL tone 

Lock/Unlock Keyboard 

Scanning Modes 

Program Scan 

Automatic Dialer 

Transmit Auto. Dialer 

D 

D/M 

M 

D 

Select a Enter a RJNC Press ê::J 
Memory CH 

+ 
Frequency 

+ e;::) :�� + 
MN 

Enter RJNC Hold o [CALLJ 

Frequency + e=) until F + l:::J appears CALL w 

5 

Select a RJNC Press li + r--'. and + -... 
Memory CH .___, hold M SKIP 

# T SOL o RJNC Press 11 SELECT OVHF r--'. and + ,__. + + '---' hold TONE F Dial lO'E 

RJNC Press · h 
D /M r--'. and + ....._. CYCLES: KEYLOCK, FREQ. LOCK, OFF 

D 

M 

D/M 

D/M 

'---' hold KL FL 

8 RJNC Press 11 r-St u- ts b-St r--'. and + ,__. '---' hold rMs vcs Timed Scan Empty Scan Busy Scan 

Store Lower Store Upper RJNC Press PPSRQ Limit in + Limit in + e;::) and + 
Memory 1 8  Memorv 1 9  hold 
RJNC Press h Enter up to + QVHF r---. and + ,__. + '-J hold DIAL M 1 6  Digits 

rõQl Press RJNC � and + 
PTT hold e;::) 
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Lost Users Manuais ICOM 

IC-02AT .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3  
IC-2A .. . . . . . . . . . . . . . . . . . . . . . . .. ........... . . . . . . . . . 2 1  
IC-2GAT ... . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 2 3  
IC-2SAT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 2 5  
IC-2SRA .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 9 
IC-03AT .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... 1 3  
IC-3A .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2  
IC-3SAT .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 5  
IC-04AT .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3  
IC-4A ... . . . . . . . . . . . . . . .. . . . ........................ 2 1  
IC-4GAT ... . . . . . . . . . . . . . . .. . . . . . .. . ............. 2 3  
IC-4SAT .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 5 
IC-4SRA ..... . . ... . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  2 9 
IC-12AT ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 7 
IC-12GAT ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 3 
IC-24A .... .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 3 3 
IC-27A .. . . . . . . . . . . . . . . . . ........ . . . . . . . . . . . . . . . . . 3 7 
IC-37A .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 7 
IC-47A .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 7 
IC-900 .. . . . . . . . . . . . . . . . . . .. ...... ..... . . . . . . . . . . . .  3 9 
IC-U2AT .. . . . . . . . . . . . . . . . . . . ..... . . . . . . . . . . . . . . .  4 1  
IC-U4AT .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 4 1  
IC-W2A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 5  

The Author ,  Publisher and all other parties takes no responsibility or liability for any 
damage resulting from these instructions. The instructions, including but not limited to the 
drawings and illustrations, contained herein are copyrighted by artsci inc. No photocopies 
or any other duplication method m ay be used without the expressed written permission 
from artsci inc. 
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I COM -OX A/AT 
ICOM I C-02 , IC-03 , IC-04 
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, 

.. =.:.:�&1 
� : ntttt 

+ - T S L . V �  �88 :88�g 
1111111111111111111111 

j TONE 1 j STEP 1 p:�1'0JS1 

1 
:. P.T.T. L�.,&-i 

QJ 12] 0 0 
1 PRIO 1 �VERSª tMKPwl G � 0 0 
l sHIFr 1 1 BEEP 1 .. 1Mszps 1 [2J ITJ 0 [TI 
l•Z-1 l•Z+I puf� c:J CD [!]" � 

::=:::::::=:::: =:=:=:=::::::::::::::::::�=r};::::: ==r�=�=�:f�:f::: f�{ :==:=:=::::::::::=:::: ·<::·:·==:=:::::::::=:::: ===============:::::::=:::::=:=::: :===========::::=::=====:=:========·=··· · •• • .·.-.::=. • •·• · . .... : ... :;:;:;::=:= =:::::::::::: ====�=�=f�=r�=r�=�=f�=�=�=i=f�:f�{:f�::::::::=:: ���=�=�=r�tfü��f::::::::r�=�:r�={���=���r 1----·-
I TONE 1 Press with the [FUNCTION] Key. This key wi ll set a desired PL Subaudible tone. 

'11 Tone numbers from 00 - 55 are avai lable.entering 00 selects no tone.  The "T" L.;::._J symbol wil l  appear on the display during transmit when a valid tone is selected 

1 STEP 1 Press with the [FUNCTION] Key. This key will select a desired 

rJ"1 frequency step. Steps are selected by then pressing the 1 - 5 key. L..:::..J 1 = 5 KHz, 2 = 1 0  KHz, 3 = 1 5  KHz, 4 = 20 KHz, 5 = 25 KHz 

1 PRIO 1 
� Press with the [FUNCTION] Key. This key sets the Priority function. Memory 1 

is the priority channel. Clear the function with the [A] key. 

Press with the [FUNCTION] Key. This key will, when you are operating in the duplex 
mode, reverse the transmit and receive frequency. This function al lows you to monitor 
the repeater input while transmitting on the repeater output. 
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l sHIFT 1 [?] 
1 BEEP 1 
0 
l •7-1 
c:J 
là/+I CD 

IMSfPS 1 
0 

·�-[·--
Press with the [FUNCTION] Key. This Key will set the desired offset transmit 
d irection. Press the [*] key for a minus or down offset, or the [#] key for a positive 
or up offset. Then enter the desired frequency offset. The Offset is a four digit number. 
2 meters use 0600, 220 MHz use 1 600, or on 440 MHz use 5000. 
The Display will show the direction of the offset. 

Press with the [FUNCTION] Key. THis key turns on and off the BEEP sound that occurs 
when you press a key. The display wil l  show a little music symbol when the Beep 
function is on. 

Press alone to decrease the operating frequency when in the VFO/DIAL mode. ln  the 
Memory mode this key will decrease the memory channel number. 
This key when pressed after the [SH IFT] key will select the minus offset. 

Press alone to increase the operating frequency when in the VFO/DIAL mode. ln the 
Memory mode this key will increase the memory channel number. 
This key when pressed after the [SHIFT] key will select the positive offset. 

Press alone. This key wi ll clear any entered number and recall 
any previous frequency or will clear to "00" . This key will also 
clear the Memory channel mode and enter VFO/Dial mode. This key 
is also used to stop the scan mode. 

Press alone. This Key will set the radio in the memory recall mode. Then press the O -
9 key to select a memory channel. 
Press with the [FUNCTION] Key. This Key wil l  write the frequency in the VFO/DIAL 
mode into a memory channel. Then Press the memory channel number O - 9 to store the 
frequency in. 
The display will show a large "M" when in the memory mode. 

Press alone to select the memory scan mode. All memories will be scanned . 
Press with the [FUNCTION] Key to select the Frequency scan mode. Store the Lower 
frequency in memory channel O and the upper frequency limit in memory 1 .  

Press alone to select memory channel 1 . All other keys, except the [A] key, will be 
ignored. 
Press with the [FUNCTION] Key to lock and unlock the keyboard. 

Memories 9 & O hold the high and low limits for programmed scan . 

Memories 2 - 6 wil l  have the sarne offset and PL tone as memory 1 .  

Memories 7 - O may all hold different offsets and PL tones. 

Change to offset using the [Shift] key. The n  store the 

frequency, offset & PL into a memory CH (7 - O). 
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SPECIFICATIONS 

111111111111111111111111111111111111:1111111111111111111 1 44 - 1 48 MHz 

- 5 W @ 1 3.2V 
3 W @  8.4V 
.5 W @ 8.4V 

3 5 m A  
1 40 m A  

.45 Amps 
1 .05 Amps 

220 - 224 MHz 

5 W @ 1 3. 2V 
3 W @  8.4V 
.5 W @ 8.4V 

440 - 450 MHz 

5 W @ 1 3.2V 
3 W @  8.4V 
.5 W @ 8.4V 

M icrophone Schematics 

E lectret Condensar 
Microphone 

20-30 K 

0 0  no tone 
0 1  67 .0  
0 2  71 . 9  
0 3  74.4 
0 4  77 .0  
0 5  7 9 . 7  
0 6  82 .5  
0 7  85 .4  
0 8  8 8 . 5  
0 9  9 1 . 5  
1 0  94 .8  
1 1  97 .4  
1 2  1 a o . o  
1 3  1 03 . 5  
1 4  1 07 .2  

artsci i nc. 

1 5  
1 6 
1 7 
1 8 
1 9 
2 0  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
2 8  
2 9  

D 

1 1 0. 9  3 0  
1 1 4. 8  3 1  
1 1 8 . 8  3 2  
1 23 .0  3 3  
1 27.3 3 4  
1 3 1 . 8 3 5  
1 36 .5  3 6  
1 4 1 .3 3 7  
1 46 .2  3 8  
1 5 1 . 4 3 9  
1 56 . 7  4 0  
1 62 . 3  4 1  
1 67 . 9  4 2  
1 73 . 8  4 3  
1 79 . 9  4 4  

Dynamic 
Microphone 

1 86 . 2  
1 92 . 8  
203 .5  
2 1 o . 7  
2 1 8 . 1  
225 . 7  
233 . 6  
241 . 8  
250 .3  
5 0 0 . 0  
6 0 0 . 0  
700 . 0  
800 . 0  
9 0 0 . 0  

1 00 0 . 0  

4 5  1 60 0 . 0  
4 6  1 70 0 . 0  
4 7  1 75 0 . 0  
4 8  1 80 0 . 0  
4 9  1 90 0 . 0  
5 0  2000.0  
5 1  2200 .0  
52  2975 .0  
53  255 0 . 0  
5 4  2295 . 0  
5 5  2 1 25 .0  
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Notes 



ICOM -1 2AT 

FUNCTION KEY 

PUSH TO TALK 
KEYBOARD 

�51*- INTERNAL 

����Ili SPEAKER 

BATTERY RELEASE -e:==��- INTERNAL 
MICROPHONE 

BATTERY 

SCAN MODE ACTIVE 1 1  KEYBOARD LOCKED 

TRANSMITTING LOW BATTERY 

DUPLEX OFFSET l r TONE ENCODED 
DIRECTION ri, 1 1 

+ · T S L . .  V J\  PRIORITY 
FUNCTION MEMORY MOD� M 88 . 8 5g MEMORY CH.- 8 • 25 

1111111111111111111111 -S METER 

RF POWER SELECTl 
DC POWER JACK 

ANTENNA CONNECTORI 1 1 VXO/RIT SELECTOR 

1 I LIGHT SWITCH 

EXTERNAL SPEAKER JACK 

TX/RX INDICATOR 

EXTERNAL MICROPHONE JAC 

artsci i nc. 

L VXO/RIT CONTROL 

POWER/ VOLUME 
CONTROL 
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Press with the [FUNCTION] Key. This key will set a desired PL Subaudible tone. 
Tone numbers from 00 - 55 are available.entering 00 selects no tone. The "T" 
symbol will appear on the display during transmit when a valid tone is selected 

1 STEP 1 Press with the [FUNCTION] Key. This key will select a desired 

rj"I frequency step. Steps are selected by then pressing the 1 - 5 key. 
L....::...J 1 = 5 KHz, 2 = 1 0  KHz, 3 = 1 5  KHz, 4 = 20 KHz, 5 = 25 KHz 

1 PRIO l 
0 

l sHIFr 1 QJ 
I BEEP 1 
0 
IY/-1 c:J 
là/+I � 

jMSfPS 1 
� 

Press with the [FUNCTION] Key. This key sets the Priority function. Memory 4 
is the priority channel. Clear the function with the [A] key. 

Press with the [FUNCTION] Key. This key wil l ,  when you are operating in the duplex 
mode, reverse the transmit and receive frequency. This function al lows you to monitor 
the repeater input while transmitting on the repeater output. 

Press with the [FUNCTION] Key. This Key will set the desired offset transmit 
d irection. Press the [*] key for a minus or down offset, or the [#] key for a positive 
or up offset. Then enter the desired frequency offset. The Offset is a four digit number. 
The Display wil l show the di rection of the offset. 

Press with the [FUNCTION] Key. THis key turns on and off the BEEP sound that occurs 
when you press a key. The display will show a little music symbol when the Beep 
function is on.  

Press alone to decrease the operating frequency when in the VFO/DIAL mode. ln  the 
Memory mode this key will decrease the memory channel number. 
This key when pressed after the [SHIFT] key will select the minus offset. 

Press alone to increase the operating frequency when in the VFO/DIAL mode. ln the 
Memory mode this key will increase the memory channel number. 
This key when pressed after the [SHIFT] key will select the positive offset. 

Press alone. This key will clear any entered number and recai! 
any previous frequency or will clear to "00". This key will also 
clear the Memory channel mode and enter VFO/Dial mode. This key 
is also used to stop the scan mode. 

Press alone. This Key will set the radio in the memory recall mode. Then press the O -
9 key to select a memory channel. 
Press with the [FUNCTION] Key. This Key wil l  write the frequency in the VFO/DIAL 
mode into a memory channel. Then Press the memory channel number O - 9 to store the 
frequency in. 
The display wil l  show a large "M" when in the memory mode. 

Press alone to select the memory scan mode. All memories will be scanned . 
Press with the [FUNCTION] Key to select the Frequency scan mode. Store the Lower 
frequency in memory channel 5 and the upper frequency limit in memory 6. 

Press alone to select memory channel 3. All other keys, except the [A] key, will be 
ignored. 
Press with the [FUNCTION] Key to lock and unlock the keyboard . 
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Memories 5 & 6 hold the h igh and low l i mits for programmed scan . 

Memories 2 - 6 wi ll have the sarne offset and PL tone as memory 1 .  

Memories 7 - O may all hold different offsets and PL tones. 

Memory 4 - Priority frequency. 

Memory 3 - Call Channel 

Change to offset using the [Shift] key. Then store the 

frequency, offset & PL into a memory CH (7 - O). 

M icrophone Schematics 

Electret Condensar 

20-30 K 

0 0  no tone 1 5  
0 1  67 .0  1 6  
0 2  7 1 . 9  1 7  
0 3  74.4 1 8  
0 4  77 .0  1 9  
0 5  7 9 . 7  2 0  
0 6  82 .5  2 1  
0 7  85 .4  2 2  
0 8  8 8 . 5  2 3  
0 9  9 1 .5  2 4  
1 0  94 .8  25  
1 1  97 .4 2 6  
1 2  1 00 . 0  2 7  
1 3  1 03 . 5  2 8  
1 4  1 07 .2  2 9  

D 

1 1 0 . 9  3 0  
1 1 4. 8  3 1  
1 1 8 . 8  3 2  
1 23 . 0  3 3  
1 27 .3  3 4  
1 3 1 . 8 3 5  
1 36 .5  3 6  
1 4 1 .3  3 7  
1 46 . 2  3 8  
1 5 1 .4 3 9  
1 56 .  7 4 0  
1 62 .3  4 1  
1 67 . 9  4 2  
1 73 . 8  4 3  
1 79 . 9  4 4  

Dynamic 
Microphone 

1 86 . 2  
1 92 . 8  
203.5  
2 1 0 . 7  
2 1 8 . 1  
225 . 7  
2�3 . 6  
241 . 8  
250.3  
500 .0  
600 .0  
700 .0  
800 .0  
900 .0  

1 000 .0  

4 5  1 60 0 . 0  
4 6  1 70 0 . 0  
4 7  1 75 0 . 0  
4 8  1 80 0 . 0  
4 9  1 90 0 . 0  
5 0  2000 .0  
5 1  2200 .0  
5 2  2975 .0  
5 3  2550.0  
5 4  2295 .0  
5 5  2 1 2 5 . 0  
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ICOM IC-XA 
IC-2A, IC-3A, IC-4A 

TX Lig ht / Battery low l ight 

Antenna Connector J 

Mie Jack 

Externa! ----
Speaker Jack 

--
º 1 4 4 
1 1 4 5 
2 
3 
4 
5 

1 4 6 
1 4 7 
1 4 4 
1 4 5 

6 1 4 6 
7 1 4  7 
8 1 4 4 
9 1 4 5 

l Í Squelch Control 

Í Volume Control 

Power Switch 

+5kHz Freq. Switch L L 1 0  kHz Thumbwheel Switch 

1 00 kHz Thu mbwheel Switch 

1 MHz Thumbwheel Switch 

DUPLEX/SIMPLEX SWITCH 

Microphone Schematics 

Electret Condensar 
Microphone 

20-30 K 

artsci i nc. 

D 
Dynamic 
Microphone 
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ICOM IC-XGAT 
ICOM IC-2GAT, IC-4GAT, IC- 1 2GAT 

SQUELCH CONTROL----
ON/OFF VOLUME CONTROL 

CALL CHANNEL SWITCH 

e.;:;...:;;�--'----- TX POWER SELECTION 
PUSH TO TALK ---1 SWITCH 

LIGHT SWITCH 

MHz UP ANO DOWN SWITCH 
with [FUNC] key -
UP - Select Ouplex offset 
OOWN - Selects subaudible tone 
on and off. 

1 00 kHz U P  ANO OOWN SWITCH 
with [FUNC] key -
OOWN - Select Pocket BEEP and 
Tone Squelch (UT-40 required) 

Capacity 400mAh 

Voltage 7 .2V 

Operation 3 .8  hrs 
t i  me 

artsci i nc. 

L with [FUNC] switch -
Keyboard lock 

MONITOR SWITCH 
with [FUNC] switch -
Beep tones on/off. 

1 OkHz UP ANO OOWN SWITCH 
with [FUNC] key -
Starts the PROGRAMMEO SCAN. 

270 mAh 450mAh 450mAh 

8 . 4V 1 0 . 8V 1 3 . 2 V  

2.0 h rs 2.4 h rs 2.5 h rs 

WRITE VFO CONTENTS INTO A 
MEMORY CHANNEL 

VFO/MEMORY TOGGLE SWITCH 
with [FUNC] key -
Selects the SET mode. 

800mAh 270mAh 

8 . 4V 1 3 . 2 V  

5.9 h rs 1 .5 h rs 
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ICOM IC-XGAT 

•1 
IFUNCTION 1 

(CALL) 
( H/L ) 
(fv10NI) 

MHz 

; o  
1 0 0 k  

D 
T SOL PBEEP 

1 0 k 

D 

Press and hold to select the alternate key functions. 

Press to select the CALL CHANNEL.. Press again to exit the call channel. 

Press to toggle between high and low power medes. 
Press while holding [FUNCTION] to LOCK and UNLOCK the keyboard. 

Press to open squelch and monitor transmit frequency. 
Press while holding [FUNCTION] to toggle keyboard beep tones on and off. 

Press to toggle between VFO and M EMORY modes 
Press while holding [FUNCTION] in the Memory mode to toggle a memory to be a 
SKIP while scanning channel. The [SKIP] symbol wil l  appear on the d isplay. 
Press while holding [FUNCTION] in the VFO mode to select SET MODE functions. 

Press to start M EMORY WRITE function. (Hold for 3 beeps) . Select memory 
channel .  Select Frequency, offset, etc. Press [WR] again. 

Press to change the MHz value of the VFO. 
Press UP while holding [FUNCTION] to toggle between Plus and Minus offset and 
Simplex. 
Press DOWN while holding [FUNCTION] to toggle the subaudible tone encoder on 
and off. 

Press to change the 1 OOkHz value of the VFO or the Memory channel in Memory 
mode 
Press while holding [FUNCTION] to toggle Pocket beep and Tone Squelch on and 
off. 
T SQL will appear when the TONE Squelch is active. 
SQL will appear when the Pocket beep is active. 

Press to change the 1 OkHz value of the VFO or the Memory channel in Memory 
mode 
Press while holding [FUNCTION] to start the PROGRAMMED SCAN function. 

Tuning Step 
Scan Edge A 
Scan Edge B 
Power saver on/off 
Subaudible tone value 
Offset value. 

Use the MHz, 1 OOkHz and 1 O kHz 
keys to change the values. 

CPU RESET - Press and hold [LIGHT] and [FUNCTION] and tum power on. 
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ICOM IC-XSAT 
ICOM IC-2SAT, IC-3SAT, IC-4SAT 

artsci i n c . 

Speaker 

r Microphone 

������ ...... 

1 - Functio n  lndicator 
2 - Lock l ndicator 
3 - Duplex lndicator 
4 - Tone l ndicator 
5 - Code Squelch/Pager l ndicator 
6 - Skip Memory lndicator  
7 - Memory mode indicator 
8 - Memory channel 
9 - Signal/TX power Meter 
1 O -Low TX power i ndicator 
1 1  - Priority l nd icator 
1 2  - Dial Select lndicators 
1 3  - Frequency Readout 
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- l 
T/T SQL 

CD 
PGR/C-SQL 

CD 
SKIP 
CD 
DUP 
CD 

MASK 
([) 
PFIO 
CD 
SET 

([) 
CLOCK 
CD 

DIAL SET 

CD 
CLR/M-V 

CD 
MR/MW 

CD 

CALL/LOCK 
CD 

'V'SCAN 

Toggle on/off the Tone and Tone Squelch (CTCSS) mede. 

Toggle on and off the optional Pager/Code squelch mede. 

Toggle the memory channel scan skip mede.  When a memory channel is set to be 
skipped, the Memory scan mede wil l  bypass the memory channel . 

Toggle the Repeater shift offset. The offset changes from -DUP to DUP+ back to 
simplex. 

Program the options cede memory for pager and cede squelch functions. 

Toggle the memory mask. Masking a memory makes it appear blank and will be 
skipped when manually searching the memories 

Toggle on and off the Priority watch mede. Select a memory ar a VFO frequency and 
then switch mede to VFO/Memory and Press the [PRIO] Key. 

ln VFO mede, enter/exit the SET mede to change, Subaudible tone,Scan Skip, Beep tone, 
Program scan edge A, Program scan edge B, Tuning Step and Offset Frequency. 

Enter the Clock Mede 

Select the Frequency stepping in the VFO mede. 

l n  VFO mede, clears last entry. l n  Memory mede, enter the VFO mede 
Pressed with the [FUNCTION] key,transfers Memory eh. frequency in to the VFO. 

Enter the Memory mede. 
Pressed with the [FUNCTION) key, write VFO Frequency into a Memory C hannel 

No Function 

Select the CALL Channel 
Pressed with the [FUNCTION) key, Lock/Unlock the Keyboard 

Q:) Start Program Scan in a downward direction 

A'SCAN 

H/L/DTMF 
IÃ\ � 

MONI 

® 

Start Program Scan in a upward di rection 

Select the Transmitter Power level .  
Pressed with the [FUNCTION] key, select the DTMF memory mede 

Press to Monitor the selected transmit Frequency for a signal . 
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ICOM IC-XSAT la,:l/Mem 

Programing CALL CH 
CALlJLOCK 

D/M OD Select 
(Ê) Push & + MR/MW + Hold (i) 

Hold 
for 
3 beeps CALL CH 

CALL Channel Recall D/M 
CALlJLOCK 

([) 
Channel Step Selection D 

© 
Push & DIAL SET 
Hold + ([) 

Hide/Unhide a Memory M 
(Ê) Push & MASK 

Hold + (D 
Lock/Un lock Keyboard D/M 

(Ê) Push & + CALlJLOCK 
Hold (]) 

Memory Recall D 

Memory Storage D 

MR/MW 

CD 
(Ê) Push & + MR/MW 

Hold ([) 
Skip/Unskip a Memory M 

(Ê) Push & SKJP 
Hold + Cã:) 

Priority Mon (VFO) D (Ê) Push & + PRIO 
Hold C1:) 

Program a 
DTMF Memory 

Transmit a 
DTMF Memory 

Set the Clock 

© H/L/DTM F  
Push & + @ Hold . (Ê) p h & CD Select CD Enter H/L/DTMF H/L/DTMF + us + Memory + DTMF + ® + (©) Hold No. 1 (i[) Dlglts () @ © 
P h & 

H/L/DTMF © P h & Select 18 81 H/L/DTMF 
H�� + @ + F H��d + CD �.�º'Y + 

PTT 
+ ® (Ê) Push & CLOCK .6/SCAN Select (Ê) SET o .6/SCAN o Sei 

Hold +CD + (#) Clock + F ���: & +(i)+ ���rs + qp + Minutes 
TI� D� D� 

CLOCK MODE - Clock ti me, Power on timer (TM),  Auto power off (AP) 

DEACTIVATED 
PRIO LIGHT C1:) (C3EE)) + o � 
PRESS ANO HOLD VOL o-i 

CLOCK LIGHT 
1 25 msec. ON I 2 sec. OFF CD (C3EE)) + O � 

PRESS ANO HOLD VOL o-i 
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ICOM IC-XSRA 
IC-2SRA, IC-4SRA 

.,.�l&BFQ;J;:fü1�ffi]r i&U 
·:.• IMAIN 1 E!) IEiJ [] w AM IMAIN 1 · ' [11: ili 4 6 . 0 0  8 9 . 9 0  ::: LONCl•H•••••••• CIHH••••••• .· 
:=: -DUP T SOL C1 • 1) IJ;;t 3 o TSOL C• . .  ) lf:J j 
:;;: l'GC C SQL PAIO mp C SQL PAIO SKIP 6 O :::: 

'�Bmi!5��;;i& ;'ili,,,� 
: .. ::}�Off. ....... ll� . .  .(<I] 0J [D] : .. 

artsci i nc. 
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, .. :·a·::m ·:·:mmm .. .
.. 

.. � :� Cl::IV&Eat Cl::OCKfAõEHTll::OCK ., 
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IC-xSRA Keyboard locked 

Push to talk key locked 

VHF frequency readout 

Power off t imer on 

HAM selected as main band 

Selected receive mode 

RX selected as mai n  band 

IMAINI E!) [fI] ITl W AM 1 MA 1 N l-1--� 

S/RF l ndicators 46.00 
Low TX power --+- LOVI D • • • • • • • • • • •  

Duplex TX active � �g� ;;;; k�! 30 
Pager function on 

PUCTCSS i ndicator 

Code squelch active 
Pocket beeper active 

Priority watch active 

Memory mode active 

Memory Ch. Skip 
Memory channel 

·.·.·.·.·.·.· . .  · . .  ·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.· . . .  ·.·.· . .  ·.·.·.·. ·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.· . ·.·.·.·.· . .  ·.· . . . ... ... ·.·.·.·.· ..... ... ·.· 

H MAIN 

. . . . . . ..... . ....... ·.· . 

o Select HAM band as the MAIN band. 

H ON 

R MAIN ô Select RX band as the MAIN band. 

R ON 

MONI 

o Opens squelch on the main band 

T/ P .  E Tum on functions in  order: T SQ 

(@) subaudible tone encoder, pocket 
beep, tone squelch, normal 

DUP 
operat ion .  

DTMF 
Send/Transmit the programmed o DTMF memory code. 

P G R  

C SQL Tum on in  sequence : 

(©) Pager, Code Squelch , Normal 

3 O Lost Users Man u ais 

·. ·.· 

8 9 . 9 º-+-----o 
a • • • • • • • • • • •  

T SQL ( 1 0 1 ) IMI 6 o C SQL PRD SKIP 

RX frequency readout 

. . . . . . . . ... .. , , ,•,•, ,•,• , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · · · · · · · · · · · · · · · · · · · · · · · · ·  

Activates HAM only. 

Acticates RX only. 

Opens squelch on the mai n  sub band 

Tum on function in order: 
m inus duplex, positive duplex, 
si m pi ex. 

Enter the DTMF MEMORY mode to 
program the DTMF memory. 

Program code memory for pager 
and code squelch. 

artsci i nc.  



AISCAN ViSCAN 

o o 
P.SCAll 

PRIO 

(@) 
(POWER) 
o 

V/M MW 

(CD) 
MOllE 

(0) 
L I G H 1 

(CD) 
CALL/M V 

(CD) 
TS/D SEL 

(G)) 
P.L. 

(0) 
SKIP/MASK 

ccn 
SET 

(CD) 
Hl/LOW 

CW) 
CLR/BEEP 

(8) 
CLOCK/AO 

(0) 
ENT/LOCK 

(CID) 

.•.•.•.·.·.·.·.·.·.·.·.·.-.•,•.•.·.•,•.·.·.·.·.·.·.·.·.·.',·.-.·.·,• ......... ·.·.·.·.•.• ......... ·.·.·.·.·.·. ......................................
.......... ·.·.·.·.·.·.·.·.•.·.• .........

.. ·.· 

Change Frequency. Start Scan 
when pressed and held. 

Starts the Priority function. 

Tune radio on and off when 
pressed and held for 1 second. 

Select VFO or Memory mode 

Selects the Receive mode on RX 
band 

Turn ON the display l ight for 5 
seconds. 

Access the CALL chanel 

Select the tun ing step. Use this 
button with the main dial. 

Frequency input only. 

Sets the selected memory as a 
skip during  scan memory. 

Frequency input only. 

Selects High or Low power. 

Clears last entry and exits the 
SET and CLOCK mode. 

Enters the CLOCK mode. 

Sets keyboard for N umeral input 
on ly 

artsci 1 nc.  

.................. . ........................................... · . .  ·. ...................... . .... . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... ........ . . . 
Start Scan when pressed and held. 

None 

Tune radio on and off when 
pressed and held for 1 second. 

Write the VFO contents into the 
memory channel or Call channel 

None 

Turn on display l ight with no 
automatic shut off. 

Transfer Memory contents i nto 
the VFO. 

Select the dial step. 1 00 kHz or 1 
MHz or memory channel. 

Lock or unlock PTI key. 

Hides or displays the selected 
memory channel , except CH 1 .  

Enter the SET mode. 

Select low power in 3 leveis. 
use with main dial. 

Toggle the beep function on and 
off .  

Toggle AUTO OFF function on and 
off .  

Toggle the Lock function on and 
of f .  

. . .  
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raEMe 
CALL/M V V/M MW Hold 

Programing CALL CH o ccn Select + © Push & + (CD) 1 
CALL CH 

f Hold 1 3
°' 
beeps 

CALL/M V 

CALL Channel Recall D/M ccn 
TS/D SEL o Select CLR/BEEP 

Channel Step Selection o (G)) + . step. + C8 D1al 
SKIP/MASK 

Hide/Unhide a Memory © Push & ccn M Hold + 
ENT/LOCK 

Lock/Unlock Keyboard D/M © :�� & + (C # )) 
V/M MW 

Memory Recall o 
(CD) 

V/M MW Hold 
Memory Storage © Push & + [!J) o Hold QJ for 

3 beeps 

SKIP/MASK 

Skip/Unskip a Memory M (CD) 
Priority Mon (VFO) 

PRIO 

o (©) 
Program a 
DTMF Memory 

DTMF SET CI) DTMF CLR/BEEP © :�� & +(Q) + Q �;'.:F
ct +© =��: & +(©)+ ��; +(Q) +(C * ]  Dial Memory 8 ([) Dlg1ts 

Transmit a DTMF © ::: & + o DTMF Memory 

o Select CLR/BEEP 18 81 + DlMF + (8 + Dial Memory PTT 

DTMF +o 
Set the Clock C((CK/)) +© Push &+ (( SET )) +O �:�r +Õ 

Q Hold 8 o· I 1a P..SCAH 

o ENT/LOCK + . ���utes+ (C # )) D1al 

BP-81 

BP-82 

BP-83 

BP-84 

BP-85 

3 2 Lost Users Man u ais 

7.2 V 

7.2 V 

7.2 V 

7.2 V 

1 2. 0  V 

J11111111·111 1.·1 . . ·1.1 . . 1.· . . J1:111:_._ .. ••1_. __ .:01_._ .• ·_.::_ .•.• ·_ .• : .• •· ..• L.:!·:·1.::.b.•·_1_:·_:._:·· ..• : .• º•_ .. 1 .. :!:.: ..•• _ .. :_.1 __ .r_.0_: .. _:.• ...• : .. : ... · .. · ... :ª ..... ::·· ···:····· .. • .. 5•_ .. ·:·· .. :• ... •·r._.i·;. 1elllillll�tt :rnl:li �· �"''"-
1 Hour 1 Hour 

2 .5  Hours 3 .6  Hour  

5 .3  Hou rs 5 .5 Hours 

9.2 Hours 9 .2  Hours 

2.2 Hours 3 .6  Hours 
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DC 1 3.SV 

artsci inc . 

1 2 3 4 

- DUP T SQL S T SKIP 

.,,.,,.,.,..., ,, 15 � 5 

1 3
----; .... l1l1tl·l1l1 so t7Ja1Ls 

1 2 
� � � • � � es w w 1 

P 10 LÕW É•EJ•0•e•m• .. 1 7 
1 1  1 (1 1J O 0011....- a 

1E33 1 '-' '-' '-' • Lf Ll is 

r 
1 o 9 

1 - Duplex l ndicator (Repeater offset) 
2 - Tone l ndicator (CTCSS) 
3 - Split (Crossband Ful l  Duplex Operation)  
4 - Skip l ndicator (skip memory) 
5 - Memory mode lndicator 
6 - Memory Channel number readout 
7 - Signal Strength / RF meter 
8 - Sub band frequency readout 
9 - Low TX power l ndicator 
1 O - Locked keyboard lndicator 
1 1  - P riority l ndicato r  
1 2  - Dial Select lndicator 
1 3  - Main band frequency readout 
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T/T SQL 

CD 
CD 
SKIP 

CD 
DUP 

CD 
CD 
MASK 

CD 
PAIO 

CD 
SET 

CD 
CLOCK 

([) 
DIAL SET 

CLR/M-V 

CD 
MR/MW 

CD 
V/U/SPLIT 

CD 
CALL/LOCK 

CID 
'QrSCAN 

Toggle on/off the Tone and Tone Squelch (CTCSS) mode. 

No Function 

Toggle the memory channel scan skip mode. When a memory channel is set to be 
skipped, the Memory scan mode wil l  bypass the memory channel.  

Toggle the Repeater shift offset. The offset changes from -DUP to DUP+ back to 
simplex. 

No Function 

Toggle the memory mask. Masking a memory makes it appear blank and wil l be 
skipped when manually searching the memories 

Toggle on and off the Priority watch mode. Select a memory or a VFO frequency and 
then switch mode to VFO/Memory and Press the [PAIO] Key. 

ln VFO mode, enter/exit the SET mode to change, Subaudible tone,Scan Skip, Beep tone, 
Program scan edge A, Program scan edge B,  Tuning Step and Offset Frequency. 

Enter the Clock Mode 

Select the Frequency stepping in the VFO mode. 

ln  VFO mode, clears last entry. ln  Memory mode, enter the VFO mode 
Pressed with the [FUNCTION] key,transfers Memory eh. frequency in to the VFO. 

Enter the Memory mode. 
Pressed with the [FUNCTION] key, write VFO Frequency into a Memory Channel 

Change Main display band 
Pressed with the [FUNCTION] key, select ful l  duplex operation . 

Select the CALL Channel 
Pressed with the [FUNCTION] key, Lock/Unlock the Keyboard 

e!:) Start Program Scan in a downward direction 

A'SCAN 

H/LIDTMF 

® 
MONI 

IÃ\ \::!V 

Start Program Scan in a upward di rection 

Select the Transmitter Power leve! .  
Pressed with the [FUNCTION] key, select the DTMF memory mode 

Press to Monitor the selected transmit Frequency for a signal. 
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ICOM IC-24SAT -=Me 
Programing CALL CH 

CALL/LOCK 
D/M CID Select 

(Ê) Push & + MR/MW Hold + Hold (D �º�• CALL CH 

CALL Channel Recall D/M 
CALL/LOCK 

CID 
Channel Step Selection D 

© Push & DIAL SET 
Hold + ([) 

Hide/U nhide a Memory M 
(Ê) Push & MASK 

Hold + ([) 
Lock/U n lock Keyboard D/M 

(Ê) Push & + CALL/LOCK 
Hold (]2) 

Memory Recall D 

Memory Storage D 

MR/MW 

(Ü) 
(Ê) Push & + MR/MW 

Hold (ã) 
Skip/Unskip a Memory M 

(Ê) Push & SKIP 
Hold + (D 

Priority Mon (VFO) D (Ê) Push & + PAIO 
Hold (1:) 

Program a 
DTMF Memory 

Transmit a 
DTMF Memory 

Set the Clock 

© H/L/DTMF Push & + ® Hold . (Ê) Push & CI) Select 
CI) 

Enter H/L/DTMF H/L/DTMF + + Memory + DlMF + ® + (ê) Hold No. 1 ([) Dlglts () e © Push & H/L/DTMF © Push & CI) �:��:y 18 81 H/L/DTMF 

Hold + ® + f Hold + 
No. 1 

+ PTT + ® (Ê) Push & CLOCK .6/SCAN Select (Ê) 
SET o .6/SCAN o Sei 

Hold + ([) + Cjp C!ock + f :��: & +CD+ ���rs + Cjj) + Minutes n� D� D� 

CLOCK MODE - Clock time, Power on timer (TM) ,  Auto power off (AP) 

DEACTIVATED 

1 25 msec. ON I 2 sec. OFF 

artsci i nc. 

PAIO LIGHT 

(1:) (GEED) + Q � 
PRESS ANO HOLD VOL °" 

SET LIGHT CD (EfilfilD) + Q � 
VOL °" 

CLOCK LIGHT 

r;;""'\ e c=.,.,.,.,.,.,.,.,.,.:ü + O lUFl>I � -:-:·:·:·:·:-:-:·:·:·:·:·· f"OIB'I 

PRESS ANO HOLO VOL °" 
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A must for a l i  Amateur  rad io Operators ! ! 

lst Edition 

Amateur 
HamBook 

Ham'Book (ha';;, 'bo';;k'), n. 1 • A referen<:e book, that can be easily handled or 
consulted; a manual. 2 .  A book containing graphs, tables and drawing of 
material ol specific lnterest to all amaleur radio operators. 

• P.O. Box 1 848 .� Burbank, CA 91 507 OftA' ' .. (8 1 8)  843-4080 

Shortwave Listening 
RTTY Frequencies 

Lat/Log of Major Cities 
Disaster Plans 

Antenna Construction  
Coax Tables 

Satel l ite lnformation 
Log Sheets 
Much More !  

Please Ship the following: 

Qt 
Amateur Hambook ---

$2.00 U.P.S. Shipping Charge will be 
added. CA Res add 8.25% tax. 

Ship To: 

OCheck Enc. 
0Visa, Mastercard, Am.EX, Discover 

Card # 

Exp. Date 

VHF Emergency Antenna 

cut out amall 
notchea. DO 
NOT CUTTHE 
WIRES. So-
tho cou u  
ahown. 

T- lho Cou to ._ 
Bottom of the Twln 
leed. ltl1 drawn to 
the alde for vlau-' 
almpUcUy. 

144 - 148 MHz. (J·Pole style) 

UH 72 inchH or longer 
of Cou. 

Uu - FlotTV.-
300 Ohm twln Lud. 
U.. tlw lnexpenalw 
c:able. 

No•: Thi• 16 1/4 inch 
•ction ia uNd ••a 
ground plano. 



ICOM IC-X7A 
IC-27 A, IC-37 A, IC-47 A 

Located under the cover 
on the top of the radio. 

Scan speed switch 
Select slow scan or 
fast scan mode. 

Scan-Stop timer switch 
Switch to d isable the auto
matic resume scan mode. 

Scan-Stop interval switch 
Selects length of t ime to 
stop scanning when a signal 
is present. 3 seconds or 9 seconds. 

0 0  no tone 1 5  1 1 0 . 9  
0 1  67 .0  1 6  1 1 4 . 8  
0 2  7 1 . 9  1 7  1 1 8 . 8  
0 3  74.4 1 8 1 23 . 0  
0 4  77.0  1 9 1 27 .3  
0 5  79 .7  2 0  1 3 1 . 8 
0 6  82.5  2 1  1 36 . 5  
0 7  8 5 . 4  2 2  1 4 1 . 3 
0 8  8 8 . 5  2 3  1 46 .2  
09  9 1 . 5  2 4  1 5 1 . 4 
1 o 94 .8  25  1 56 .  7 
1 1 97 .4  2 6  1 62 . 3  
1 2  1 00 . 0  2 7  1 67 . 9  
1 3  1 03 .5  28  1 73 .8  
1 4  1 07 . 2  2 9  1 79 . 9  

artsci i nc .  

3 0  
3 1  
3 2  
3 3  
3 4  
3 5  
3 6  
3 7  
3 8  
3 9  
4 0  
4 1  
4 2  
4 3  
4 4  

Scan-Stop function switch 
Switch to scan-stop on either 
a busy channel or a clear channel .  

VFO-Scan mode switch 
Change the VFO scan to 
programmed scan (PS) or 
ful l  band scan 

1 86 . 2  
1 92 . 8  
203 .5  
2 1 o . 7  
2 1 8 . 1  
225 . 7  
233 .6  
241 . 8  
250.3  
500 .0  
600 .0  
700.0  
800 .0  
900 .0  

1 00 0 . 0  

4 5  1 600 .0  
4 6  1 700 .0  
4 7  1 750 .0  
4 8  1 800 .0  
4 9  1 900 .0  
5 0  2000 .0  
5 1  2200 . 0  
5 2  2975.0  
5 3  255 0 . 0  
5 4  2295.0  
5 5  2 1 25 .0  

Lost U sers Man u ais  3 7 



-·--
M/VFO 

E::] 
A / B  

E::] 
S/S 

� 
T S  
� 

1 M UP 

� 
M W  

� 
ow 

E3 

DUP· 

E3 

DUP+ 

E3 

SPEEOi 
E3 

PAIO 
E3 

H l/LO 

E::] 
TONE 

E::] 

Toggle between Memory mede and VFO medes. An "M" appears on 
the display when in  the memory mede. 

Toggle between VFO A and VFO 8. VFO A is active when the 
display shows VFO A. VFO B is active when the display is out. 

Scan start and scan stop button. Memory O and 1 are used to store 
the band scan l imits. 

Press and hold to change frequency step by 5 khz steps when you 
tum the tuning knob. The default step is 1 O khz. 

Press to change the frequency by 1 MHz steps. 

l n  VFO mede, press to store frequency i n  last selected memory 
channel . l n  memory mede, press to monitor the TX Freq. 

Press and hold to change "DUP" offset default. Use the DUP - and 
DUP + buttons to change offset up ar down. Then store in a memory. 

Press to select a mi nus (-) offset value.  

Press to select a plus (+) offset value. 

Push to tum on optional speech synthesizer. 

Push to select a priority memory channel. The momory wi ll be 
scanned every 5 seconds for activity. 

Press to toggle hi and low power TX mede. The S-Meter/RF bar 
display wil l  show the output power levei when you transmit. 

Press to change the desired PL tone. See PL chart. 

1111:11111111:11111�111:·.lilltl!llllll'ljllll�ll�ll'::1::::1:::.::::::::1::·1.::::. 
Store a frequency i n  memory 
and then whi le i n  the memory 
mede, select the offest and PL 
tone value. 

Each memory channel can store 
different P L  tones and offset 
values. 

3 8 Lost Users Manuais 

Audio G round 

Ground 

Tx Audio 

+ 8 Volts 

Up I down Scan 
G nd = up 
Gnd thru 4 70 ohm = down 

artsci i nc. 



ICOM IC-900 

IPower J IHl/LOI[�] 
G2J JcALd (TONE 1 
� Gi] � 
GLl [ll] 1 MHz 1 

Dimmer Switch 

� lnos 1 [iIJ ............ ===;�� 

Lock Switch 

Duplex TX/RX 
& direction 

Encode (TX) PL active::i_1
J_

1 rcrfui-el 
Memory CH. active --1..'.:::M 9- Memory 

Skip memory during scan ! CID 1 Channel # 

Change Offset Low Power selected 

VXO function selected (1 .2 Ghz) �� RIT function selected (1 .2 GHz) Tunmg step increment -.f-a:Dcm+ Tuning by Mhz 
Prog. scan edges ��1 Selecf BANO (Deck) 

Keyboard control of sub band _.� 
Keyboard locked � .... , -º---

Digital Squelch Arrows show 
Tone Squelch (CTCSS) which band/option 

artsci m e .  

- -1 1 � !  
[iõ . L mTill YLfila J 

Decrease 
squelch 1 -- lncrease 

squelch 
�S-U L---.--...,,..,su�L-- a---1 

lncrease __J 
Volume 

sua C �== Il i  

Mute 
Sub-band 

_J 
L_ Decrease 

Volume 

Lost Users Manuais 3 9 
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P ress to tum power on and off. 

Press to select VFO tuning mode. 

Press to select Memory channel mode. 
ln  Memory Mode, press to scan skip/unskip a memory channel 

Press to select keyboard control of the Sub band. 

Press to switch the main and sub band frequencies. 

Press to select High or low power. 

Press to select the CALL Channel. 

P ress to p rogram the current VFO frequency i nto a memory channel. 
ln  Memory mede, press to transfer memory to the VFO. 

Press to select the tuning step increment. 

Press to select the option squelch un its. 

Press to select duplex offset direction. 

Press to activate PL tome encode (TX). 

Press to monitor the TX frequency (duri ng DUP operation) .  

Press to select 1 MHz tun ing step. 

Press to select the SET MODE FUNCTIONS. 

Set Mode Menu 
Press the [SET] 8utton 

4 O Lost Users M anuais 

8and Selection 
Tu n ing Step (A) 
Tuning Step (8) (RIT & VXO) 
Offset Write 
PL Tone 
Scan Edge (A) 
Scan Edge (8) 
Optional Unit Contra i  

artsci i nc. 



I CO M  -µ_ A/AT 
ICOM IC-µ2, IC-µ4 

TRANSMIT INDICATOR --------. 

CHECK SWITCH ---------. 
DISPLAY 

POWER/VOLUME CONTRQL ----. 

MEMORY CHANNEL 
UP/DOWN SWITCH 

---------' 

1 70 MHz 

FREQUENCY 
UP/DOWN SWITCHES 

Frequency 

� �� ���---Li 5 . o 1 2 5 � �� ��� --···d8 
S/RF Meter 

Low Power High Power 
3 Segments all Segments 

ANTENNA CONNECTOR 

CN 

1:=::::::::::1 ___ PL TONE 

Memory 
Channel 

SWITCH 

The Icem µ_ radias have 1 O MemoryNFO's. Each memory is a seperate VFO. 
To program a frequency, first select a memory channel and then select the 
desired Frequency. 

PL tones are controlled by tu rni ng on the PL tone switch and select ing the 
desired PL tone using dip switches. The dip switches are located on the 
bottom of the radio.  Vou must sl ide off the battery pack to access the 
switches. 

artsci 1 nc. Lost Users Manuais 4 1 



H l/Low 
Power 
Switch 

Simplex/ 
o Duplex 

Switch 

�Push-e \ to-ta lk \ Light 
Switch 

Battery 
Release 
Button 

Lock 
Switch -------------------------

i::m � � mm  
mm mm � em  
i:::J c:::m � mm 
mm i:::::il i:::::a em 

D 

Ext. 
.,.,- Microphone 

' Ext. 
Speaker 

Battery 
Charge fite 

SUBAUDIBLE TONE OPERATION 

CN 

t 
P1 P2 P3 P4 P5 P6 P7 PS 

·.·.·.·•· ..... · . .  •.•.·.·.•.·.·.•.·,·.·.· . .  ·.·.· . .  ·.•.·,· . .  · . . .... •.·.•, ,•.· . . .  ··:·.···· ···:···.·:··· · ·····:"· ····· ····· ·,·.·.·.·.·.··:·:·········:·····=·"'."·=·.···:···.•: .· . . · . .  
67.0 1 o o o o o 1 07 .2  o 1 
7 1 . 9  o 1 o o o o 1 1 0 . 9  1 1 
74 .4  1 1 o o o o 1 1 4 . 8  o o 
77.0 o o 1 o o o 1 1 8 . 8  1 o 
79 .7  1 o 1 o o o 1 23 . 0  o 1 
82.5 o 1 1 o o o 1 27 . 3  1 1 
85.4 1 1 1 o o o 1 3 1 . 8 o o 
88 .5  o o o 1 o o 1 36 .5  1 o 
9 1 . 5  1 o o 1 o o 1 4 1 .3 o 1 
94.8 o 1 o 1 o o 1 46 . 2  1 1 
97.4 1 1 o 1 o o 1 5 1 .4 o o 

1 00 . 0  o o 1 1 o o 1 56 . 7  1 o 
1 03 . 5  1 o 1 1 o o 1 62 . 3  o 1 

4 2 Lost Users M anuais 

[TONE] SWITCH MUST BE IN THE ON MODE 

:-··:···.··· ·":.; 

1 
1 
o 
o 
o 
o 
1 
1 
1 
1 
o 
o 
o 

1 
1 

. . . . .  

o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
1 

-:-.-:·:·:·:·:·.··-·.·.·.· 

o o 1 67 .9  

o o 1 73 . 8  

1 o 1 79 . 9  

1 o 1 86 . 2  
1 o 1 92 . 8  
1 o 203 .5  
1 o 2 1 0 . 7  
1 o 2 1 8 . 1  
1 o 225 . 7  
1 o 233 . 6  
1 o 241 . 8  
1 o 250 .3  
1 o 

. . ·.··"""""··=····· ""·=·"/·:·.·:·:·:·· .·.·.· . .  ·.-.· . . · ·.···:·····.·:·:·.·.··· 

1 1 o 1 o o 
o o 1 1 o o 
1 o 1 1 1 o 
o 1 1 1 1 o 
1 1 1 1 1 o 
o o o o 1 1 
1 o o o 1 1 
o 1 o o 1 1 
1 1 o o 1 1 
o o 1 o 1 1 
1 o 1 o 1 1 
o 1 1 o 1 1 

artsci i nc. 



1 CHANGE THE FREQUENCY OFFSET 

I +• + I DO . .. D DV- + CH<I . 

Hold PTT 
Switch 

Turn 
Power on Select new Offset 

Press 
Chk 

Button  

+DUP �SM 
-DUP 

Select 
Simplex 

Mo de 

i 5 . 0 1 2 5 •••••-I U 

RESET THE CPU 1 
+ 

Hold Lig ht 
Switch 

Turn 
Power on 

A "U" wi l l  appear i n  the memory channel 
� i ndicator when the PLL can not lock up on 

selected frequency. 

11:1111111111111111i1:11111111111111111111111111111111111111111J11ilillllillllllll!lllljlll.illlllllllill,lilll\lll\l:l111111, 
440 - 450 MHz 

3 0 m A  3 0 m A  

1 70 m A  1 70 mA 

.30 Amps . 30 Amps 

.60 Amps .60 Amps 

1111111111���111�1�1111111111111111111111111�1111111111111111111111111:11111111111111111111 . 2 5uv  . 25uv 

.25 Watts 

artsci i nc. 

.25 Watts 
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�-
AD- 1 0  

BC-1 6U 

BC-25U 

BC-50 

BP-20 

B P-21 

B P-22 

B P-23 

B P-24 

IC-CP1 

DC-25 

IC-HM9 

HS-10  

HS-1 0SA 

HS-SB 

LC-24 

LC-25 

LC-26 

LC-27 

LC-28 

LC-29 

LC-30 

LC-31 

MB-20 

S-STRAP 

YT-37 

UT-38 

UT-39 

Charger Adapter for BC-35 Desktop Charger  

Wal l  Charger for BP-23 and BP-24 Battery Packs 

Wall Charger for BP-21 and BP-22 Battery Packs 

Desktop Quick Charger foor all Micro Battery Packs 

Alkal ine Battery Case 

1 20mAH @ 7.2V N ICd Battery Pack 

270mAH @ 8.4V N ICd Battery Pack 

600mAH @ 8.4V NICd Battery Pack 

600mAH @ 1 0. 8V N ICd Battery Pack 

Cigarette Lighter Plug and Cord 

DC-DC Converter 

Spealer Mie 

Headset with Boom Mie 

VOX Unit for use with HS- 1 0 

PTT Unit for use with HS-1 0 

Carring Case for BP-21 Battery 

Carring Case for BP-20 Battery 

Carring Case for BP-22, BP-23 & DC-24 Battery 

Carring Case for BP-24 Battery 

Carring Case for BP-21 Battery 

Carring Case for BP-20 Battery 

Carring Case for BP-22 Battery 

Carring Case for BP-24 Battery 

Belt Clip 

Shoulder Strap 

Tone Qsuelch Un it 

DTMF Unit 

Tone Encoder U nit 

4 4 Lost Users M anuais artsci i nc. 



ICOM IC-W2A 

4 6 . 0 0  4 4 0 . 0 0  
LDN a••••••••••• LDN a••••••••••• 
-DUP TSOL (1• 1) l'f;l 3 Q -DUP TSOL (• . ,) l'f;l 3 Q FGC e SQL PAIO �P FGC e SQL PAIO SKIP 

artsci i nc.  

"Nb ·exrernar 
Jacks . 

.With -SP1 Jack . 

:S�� Ja�� �'11Y. 
"Bbth ' SP1 &SP2 · . . . . . . . . . .  

(nie:róa:i : :sp1 : Sp2 :  
- Speaker · · Output · Output 

VHF/UHF - - - ---

Mixed 

- - - VHF/UHF - - -

mixed 

VHF --- lJf 

--- VHF lJf 
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IC-W2A Keyboard locked 

Push to talk key locked 

VHF frequency readout 

Power off timer on 

VHF selected as main band 

IMAINI 0 

S/RF lndicators 46.00 

VHF frequency readout 

VHF selected as main band 

- IMAINI 

440.00 
Low TX power --+- LO'A D • •  •• • • • •  • •  • LO'A D • • • • • • • • • • •  

T SQL 1 o 1 ) (M 30 -OUP T SQL ( 1 o 1 ) (M 30 
Duplex TX active e SQL PRD SKIP PGFC e SQL PRD SKIP 

Pager function on 

PUCTCSS i ndicator 

Code squelch active 
Pocket beeper active 

Priority watch active 

Memory mode active 

Memory Ch. Skip 
Memory channel 

•,•.·.•,·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·······" .·.·.·.·.·.·.·. ·.·.·.· .......... . ·.·.·.·.·.·.·.·.·.·.•.•.•.•,•,•,•,•,•.•.•, ·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.•.•,·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.',•,•.•,•,•. ·.·.·.·.· .·.·.·.•,•.•,•,•.•,• ......... ·.·.·.·,•.•.•.•.•,• ... ·.·.·.·.·.·.·.·.·.·.·.·,•,·.·.·.·.·.·.·.·.·.·.·.·.•,',', ...... · . . ·.·.·.·.·.·.···"·"'•'•"'•'• ·.·.· ................. ·.·.·.·.·.·.·.·.·.·.· . . .  

V MAIN o Select VHF band as the MAIN band. Activates VHF only. 

V ON  

U ILUI  e Select UHF band as the MAIN band. Acticates UHF only. 

U ON  

MONI 

o Opens squelch on the main band Opens squelch on the mai n  sub band 

T / P .  E Turn on functions i n  order: Turn on function  in  order: T SQ 

(@ subaudible tone encoder, pocket minus duplex, positive duplex, 
beep, tone squelch , normal simplex. OUP 
operat ion .  

DTMF Send/Transmit the programmed Enter the DTMF MEMORY mode to 

o DTMF memory code. program the DTMF memory. 

PGR 

C SQL Tum on in  sequence : Program code memory for pager 

© Pager, Code Squelch, Normal and code squelch. 

·.·.·.·.·.·.·. 
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·.·.·.·.•.•.•.·.·:·:·:·:·:·:·:·:-:·:·:·:·:·.· .·.•.·.·.•.·.·.•.•.•.·:·:·:·:·.·:·:·:· :·:·:·:·:·:·:·:·:·.·.•.•.•.·.·.•.•.•.·.·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·.·:·.·:·:·:·.·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·: ·:·!·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·······: .·.··.·.·.·.·.·.·.·.·.·.·.·.·.•.· ......................... ... • .·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.-.·.·.-.·.·.·.··· .·.· ............. · . ..... 

.6JSCAH '91SCAN 
Change Frequency. Start Scan o o 

P..llCAN when pressed and held. 

PRIO 

� Starts the Priority fu nction .  

(POWER) Tune radio on and off when 

o pressed and held for 1 second. 

V/M MW 

(CD) Select VFO or Memory mode 

(CD) Frequency input only. 

L I G H 1  Turn ON the display l ight for 5 

(CD) seconds. 

CALUM V 

(CD) Access the CALL chanel 

TS/O SEL Select the tun ing step. Use this CW) button with the mai n dial .  

P.L. 

(CD) Frequency input only. 

SKIP/MASK Sets the selected memory as a 

(CD) skip duri ng scan memory. 

SET 

(CD) Frequency i nput only. 

Hl/LOW 

[i)) Selects High or Low power. 

CLR/BEEP 
Clears last entry and exits the 8 SET and CLOCK mode. 

CLOCK/AO 

(0) Enters the CLOCK mode. 

ENT/LOCK 
Sets keyboard for Numeral input 

m o nly 

artsci i nc.  

Start Scan when pressed and held. 

Nane 

Tune radio on  and off when 
pressed and held for 1 second. 

Write the VFO contents into the 
memory channel or Call channel 

Nane 

Turn on display l ight with no 
automatic shut off. 

Transfer Memory conte nts i nto 
the VFO. 

Select the dial step. 1 00 kHz or 1 
MHz or memory channel. 

Lock or unlock PTT key. 

Hides or displays the selected 
memory channel , except CH 1 .  

Enter the SET mode. 

Select low power i n  3 leveis. 
use with main dial. 

Togg le the beep function on and 
off .  

Toggle AUTO OFF function on and 
off .  

Toggle the Lock function on and 
off .  

Lost U sers Man u ais 4 7 



alEMe 
Programing CALL CH D 

CALL Channel Recall D/M 

Channel Step Selection D 

Hide/U nhide a Memory M 

Lock/U nlock Keyboard D/M 

Memory Recall D 

Memory Storage D 

CALL/M V 

(CD) 
CALL/M V 

(CD) 
TS/D SEL 

(CD) 

V/M MW Hold 
Select + © :��: 

& + (CD) for 
CALL CH 3 beeps 

o Select CLR/BEEP 

+ . step. + 
(8 

D1al 
SKIPIMASK 

© 
Push & 
Hold + (G)) 

ENT/LOCK 
© :��: 

& 
+ [ # )) 

V/M MW 

(CD) 
V/M MW Hold 

© 
Push & +

(CD) 
Hold for 

3 beeps 

SKIPIMASK 

Skip/Unskip a Memory M (GJ) 
Priority Mon (VFO) 

PRIO 

D @)) 
Program a 
DTMF Memory 

Transmit a 
DTMF Memory 

Set the Clock 

DTMF SET (I) DTMF CLR/BEEP 

@ :��: & +Q) + 0 ��
e
F
c
1 +@ :��: & +(( ))+ �:; +Q) +(( * ))  

DTMF 

© :��:
& + (Õ) 

Dial Memory 8 c:ã:) Dlglts o Select CLR/BEEP 18 81 
+ DlMF + (0) + 

Dial Memory PTT 

DTMF 

+
o 

CLOCK/AO SET o Sei 9lscAN ((Q)) +© 
Pu
s
h &+

(CD)
+ Hour +O 

Q Hold 8 o· I 

o ENT/LOCK 
+ . ���utes+ (C # )) 1a P.SCAN D1al 
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Lost U sers Manuais KENWOOD 

TH-21A .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 1  
TH-25A .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 3 
TH-3 1A .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 1 
TH-41A .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 1 
TH-45A .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 3 
TH-55A .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 3 
TH-215 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 7 
TH-3 15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 7 
TH-415 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 7 
TM-221 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 1 
TM-23 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 9 
TM-321 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 1  
TM-331  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 9 
TM-421 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 1  
TM-43 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 9 
TM-521 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 1  
TM-53 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 9  
TM-621 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 5 
TM-63 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 3 
TM-721 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 5 
TM-73 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 3 
TM-2530 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 7 
TM-2550 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 7 
TM-2570 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 7 
TM-3530 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 7 
TR-751 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 1 
TR-851 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 1 
TR-2500 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 5 

The Author, Publisher and ali  other parties takes no responsibility or liability for any 
damage resulting from these instructions. The instructions, including but not limited to the 
drawings and illustrations, contained herein are copyrighted by artsci inc. No photocopies 
or any other duplication method may be used without the expressed written permission 
from artsci inc. 



Notes 



P.T.T. 

KENWOOD TH-X1 A/BT 
KENWOOD TH-2 1 , TH-3 1 , TH-4 1  

VOLUME 
CONlROL 

/ 
ON THE AIA UGHT 

/ 

artsci i nc. 

PL TONE CONTROLS 
(opti o nal )  

Transmit 
offset 
contrai 

{opt ional)  

-- ANTENNA CONNECTOR 

POWER HVLOW 
SWITTCH 

Lost Users M an u ais  5 1  



KENWOOD TH-2 1 , TH-3 1 , TH-4 1  

SUBAUDIBLE TONE OPERATION 

[TONE] SWITCH MUST BE IN THE ON MODE 

P1 P2 P3 P4 PS P6 

......................................................... :· ·=· ·.·.···:·:·:·.·:·:·.·.···:· . ·:·:·:·.·:·:·:·.·:·:·.·.·:·:·:·:·.·:·:·.· ·.·.·.·.·.·.· ..... ·.·.·.·.·.•,·.·.·,·.·.· .. ·.·,· .. ·.····· . .  .
... . .  . :·:·"=·"·º·'.' • . •.•.• . ... • . . .  ·.•.•.· . • ·.·· ·.·:· ;.·.·.·.·.·.· . .  •.·.·.·.; . .  ·.·.·,·,·.·.· • • • .............. ... . . .  ·.·.;.· . .  ·•· . .  ·.··=·"""·"""·"º· "·" · ·":····· ··· .· . 

67 .0  o o o o o o 1 1 0 . 9  o 1 o o 1 o 1 73 . 8  1 o 1 o 1 1 
7 1 . 9  o o o o 1 o 1 1 4 . 8  o 1 o o 1 1 1 79 . 9  1 o 1 1 1 o 
74.4 o o o 1 o o 1 1 8 . 8  o 1 o 1 1 o 1 86 . 2  1 o 1 1 1 1 
77 .0  o o o o 1 1 1 23 . 0  o 1 o 1 1 1 1 92 . 8  1 1 o o 1 o 
7 9 . 7  o o 1 o o o 1 27 . 3  o 1 1 o 1 o 203 .5  1 1 o o 1 1 
82 .5  o o o 1 1 o 1 3 1 . 8 o 1 1 o 1 1 2 1 0 . 7  1 1 o 1 1 o 

85 .4 o o 1 1 o o 1 36 . 5  o 1 1 1 1 o 2 1 8 . 1  1 1 o 1 1 1 
88 .5  o o o 1 1 1 1 4 1 . 3  o 1 1 1 1 1 225 . 7  1 1 1 o 1 o 
9 1 .5 o 1 o o o o 1 46 . 2  1 o o o 1 o 233 .6  1 1 1 o 1 1 
94 .8  o o 1 o 1 o 1 5 1 . 4 1 o o o 1 1 241 . 8  1 1 1 1 1 o 

1 00 . 0  o o 1 o 1 1 1 56 . 7  1 o o 1 1 o 250 . 3  1 1 1 1 1 1 
1 03 . 5  o o 1 1 1 o 1 62 . 3  1 o o 1 1 1 
1 07 .2  o o 1 1 1 1 1 67 . 9  1 o 1 o 1 o 

SPECIFICATIONS 111:11111:111::1111111111�1111111111111111111111111111 1111:1:1111111111111111::11:1111111:1:: 1111111111111111111111111111:11111111 !JJllllllllllllllllllllllilllllll�!·llllllllllllllllllllllJJllllllll 1 44-1 48 220-225 440-450 

11111.!ll.llj.J.ll:·i:l.1111�'''111�1111 ... 11111.111:1.:l.1 65 Om a/28 ma 650 m a/30 m a  65 O ma/30 m a  

1 / 1 .  1 / . 1  1 / . 1  

< .25 uv. < .25 uv < .25 uv. 

- .25 w .25 w .25 w 
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KENWOOD TH-XSA 
KENWOOD TH-25A, TH-45A, TH-55AT 

Fu nction 
Lock 

artsci i nc. 

Transmit Offset d irection 

Tone Encode mode 

PL Decode mode 

1 1 
�Tone Alei Mode 

c=J + T CTCSS � 
8 8 8. 8 8.8.18  
BUSY .� ••••• �.: •• ..: 11 

Tuning Step J 
l ndicators 

SI Tx Meter 

Signal received 
Memory 
Channel 

Lost Users Man uais 5 3 



KENWOOD TH-X5 

--
IJ 
HI LO 

o 
M 

o 
CTCSS 

o 
SHIFT 

o 
REV 

D TONE 

D T.ALT 

D 
MHz 

D 
VFO 

D 
MR 

Transmit power level switch. High power levei is controlled by the voltage of 
the battery. Low power is approximately one tenth of high power. 

Memory channel storage Key. Enter the desired Frequency, offset, tone, etc. 
Press the [M] key, and turn the frequency knob to select desired memory 
channel and press [MR] again . 
White in the memory mode, pressing the [M] key will transfer the meory into 
the VFO. 

Press to turn on/off the CTCSS or PL decode mode. The optional TSU-6 is 
required. Hold the [CTCSS] key for tanger than one second to select the desired 
subaudible tone. Press the [TONE] key to return to normal mode. 
Press to select the desired transmit offset direction. Offsets cycle from simplex, 
minus and positive. Memory 1 3  and 1 4  can store "odd split" offsets. For odd 
split, store the receive frequency into memory 1 3  or 1 4  and then select the 
transmit frequency and store it in the sarne memory channel remembering to 
press the [PTT] key before pressing the [M] key the final time. 

Press the [REV] key to exchange the transmit and receive frequency while in  the 
SHIFT/OFFSET mede. This will al low you to monitor a repeater input and 
transmit on its outputs. 

Press to activate/deactivate the subaudible tone encoder (PL) .  

Press to activate/deactivate the Tone Alert function .  Tone Alert will provide a 
audible alarm sound when someone transmits on the frequency you are 
monitoring. 

Press to activate/deactivate the Megahertz tuning mode. Use the contrai knob to 
dial the desired MHz number. 

Press to enter the VFO mode. Press and hold for tanger than one second to scan 
the enti re band . Tum the contrai knob counter-clockwise to change the 
direction of the scan . Press [VFO] again to stop scanning . 

Press to enter the Memory mede. Press and hold for tanger than one second to 
scan ali unlocked memory channels. Turn the contra i knob counter-clockwise to 
change the direction of the scan. Press [MR] again to stop scanning .  

5 4 Lost Users Manuais artsci i nc. 



Memory Storage 

Storing an ODD-SPLIT 
Memory 

Memory Ch. Lockout 

Memory CH.  unlock 

Battery Saver and 
Autom atic Power off 
Activate/Deactivate 

Step Selection 

Microprocessor 
l n ital izat ion 

artsci i nc. 

� Select V Frequency 
TUNtNG Offset 

1<t-CS etc. 

� Select S�ore � Select V Receive + '" + V Transmit -
TUNING Frequency memory TUNING Frequency 

1<t-CS 1 3  o r 1 4  1<t-CS 

� O+ � + D 
M � MR Push and 

hold down D + tt Select + O Hold for + D 
Memory M 2 seconds MR MR TUNING 

l<l'-C8 D +O Hold for + tt Select + D 
MR M 2 seconds TUNING Memory 

l<t-C8 MR 

� Tum D Press � Turn V 
power + and + V 

power ::i:;� off MR hold ::i:;� on 
Knob Knob 

The Hz dot will appear when the Battery saver function is off. ÇJ+�+ Q 

2 . 5  
1 

o 
M 

3 . 5  
Plug 

TH-25 TH-45 TH-55 
5/1 O kHz 25/5 kHz 25/1 2 .5  kHz 

Press 
and 
hold 

PTI 

� Turn + V 
power 

Power 
Volume On 

Knob 

speaker 

mie 
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KENWOOD TH-X1 5 
KENWOOD TH-2 1 5, TH-3 1 5 ,  TH-41 5 

[][][][] 
[][][][] 

P.T.T. ------ [][][][] 
[][][][] 

TONE BUTTON 

P.T.T. --
KENWOOD ( ) 

LAMP OFFSBT/F R/fONB.F --( O  O OJ lsAvEI 

t=============�:::l--1----SPEAKER 

BATIERY MICROPHa'JE 
RELEASE __ _...._ 
BUTION 

AUTOMATIC OFF ACTIVATED l 1 BATTERY SAVE MODE ON 1 SQUELCH OPEN/SIGNAL RECEIVED 
PRIORITY ALERT ACTIVE l 1 TRANSMITTING 

MEMORY CHANNEL 
INDICATOR -- []�([] PRO AUTO SAVE B.JSY ON AIR • 25 

[][§][[! -, ,-, -, -, -, -, - • 20 [][[!� ·- - I_ ·- ·- ·- [:' = · 1 5 - FREOUENCYSTEP 
FUNCTION KEY ACTIVE F @] M ·-· ·-· ·-· • ·-· ·-· •-• • :1 = · 1 O -1 BAND 1 MEMO 1 Ff03 I KEY LOCK - • 5 
MEMORY KEYACTIVE - R + SES<  TIME CAR TX STOP TT _ __._ BATTERY LOW 

TRANSMIT OFFSET 
DIRECTION 

REVERSE ACTIVE 

artsci i nc. 

SELECTED SCAN MOOE 
INDICATOR 

KEYBOARD LOCKED 
TX. LOCKED ACTTIVE 

Lost U sers M an u ais 5 7 



-
PRIORITY 

D 
BEEP 

D 
STEP 

D 
BANO 

D 
MEMORY 

D 
PROGRAM 

D 
SFEK 

D 
TIME 

D 
CARRIER 

D 
SCAN 

FAST 

00 
FAST 

[I] 

TX STOP 

IM 1 
KEY LOCK  

ENTER 

Activate/Deactivate the Priority Watch mode. Once every 1 O seconds Memory 
#1 wil l be checked for activity. 

Press after the [F] key to activate/Deactivate the audible beep sound when a key 
is pressed. 

Press after the [F] key to increase the frequency step by 5 kHz. 

Press atter the [F] key to select the BANO SCAN mode. Press [SCAN] to start. 

Press after the [F] key to select the MEMORY SCAN mode. Press [SCAN] to start. 

Press after the [F] key to select the PROGRAMMABLE BANO SCAN mode.  Press 
[SCAN] to start. 

Press after the [F] key to select the Scan mode where the scan will stop on a 
busy channel and will not resume until [SCAN] is pressed again . 

Press after the [F] key to select Scan mode where the scan wil l  stop on a busy 
channel and will automatically resume scanning after 5 seconds. 

Press after the [F] key to select Scan mode where the scan will stop on a busy 
channel and will automatically resume scanning 2 seconds after the signal stops. 

Press to activate/deactivate the SCANNING. 

Press to decrease the frequency down by one STEP. (see [STEP] key) . Hold key 
down to continuously STEP down. 
Press after the íFl key to rapidly STEP down. 
Press to increase the frequency up by one STEP.  (see [STEP] key). Hold key 
down to continuously STEP up. 
Press after the íFl kev to rapidlv STEP UP. 

Press to select the alternate (FUNCTIONS) of the keyboard keys. 
[F] wil l select the function printed above the key. 

Press to store the VFO into a MEMORY channel. Press the [M] key and then the 
number key [1 ] or [2], etc. to select that memory channel. 
Press after the [F] key to lockout the P.T.T. key. Press again to reactivate the 
P.T.T. 

Press to enter a frequency into the VFO. Press [ENTER] then the number keys of 
the desired frequencies. Ali dig its must be entered. 
Press after the [F] key to Lock/Unlock the keyboard . 

5 8 Lost Users Man u ais artsci i n c . 



KENWOOD TH-X1 5 

·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·.·:·:· .. :·.·:·.·:·:·.·:•.·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·.·.· ... ·:·.•,',•,O,',',',','.'•'•"'•'•'•'•'•'•'•'•'•'•'•'···············"" ""•'•'"•'•'"•"'•'•'•'•'•'•'•'•'•'":·.·.·.·:-.·.········· 

LAMP 

D Press to activate/deactivate the LCD display lamp. 

Press to alternate between the available transmit offset directions. The cycle is 
OFFSET/F positive (+) , negitive (-) and simplex offsets. 

D Press after the [F] key to change the offset value.  The [UP] and [DOWN] arrow 
keys will step the offset value by 1 00 kHz. Press [ENTER] to store the value. 
NOTE: Memory channel O can store an ODD SPLIT frequency. 

Press to reverse the transmit and receive frequencies. 
R/I'ONE.F Press after the [F] key to change the sub-audible tone frequency. The [UP] and 

D [DOWN] arrow keys will step the tone frequency. Press (ENTER] to store the 
value. NOTE: depress the [TON E] key on the top of the radio to activate the 
sub-audible tone.  

Press to select the power save modes 

lsAvEI SAVE mode: Power save starts 2 seconds after the receive signal stops. 
AUTO SAVE mode : Power save start 1 minute after the last key press when no 
signal is present. 
Press after the [F] key to change the ratio of the power save on/off feature. The 
(UP] and (DOWN] arrow keys will step the ratio. 1 :1  = 3 tenths of a second on  3 
tenths of a second off. 1 :2 =3 tenths of a second on 6 tenths (3/5) of a second off. 
Press [ENTER] to store the value. 

[TI Press after the [F] key to LOCK/UNLOCK a memory channel. Locking out a 
memory channel will cause it to be skipped during memory scanning .  

Memory o Odd Split Repeater frequ encies 

Memory 1 Priority Alert channel 

Memory 8 Lower l imit for programmable band scan 

Memory 9 Upper l imit for programmable band scan . 

artsci i nc. Lost Users M an u ai s  5 9 



KENWOOD TH-X1 5 

Memory Storage 

Storing an ODD-SPLIT 
Memory. 
Channel O only. 

Memory Channel 
LOCKOUT/UNLOCK 

Clear a Memory Channel 

Microprocessor 
ln it ial ization 

1 . 55mm 5 . 5 m m  O 

KEY LOCK [)00[!) Select 
TX STOP 1 ENTER I + ��[§] Frequency + I I -

_ . IZJ!i][iJ Offset .__ M __ _._ 
� etc. 

1 []00[!] Select � ��[§] Desired IZJ!i]li] Memory 
� Channel 

KEY LOCK [JllJ[!) Select TX STOP 1 ENTER 1 + ��� F=�
y 
+ IM 1 -

� 
[]001!1 KEY LOCK ��[§] Select ... + 1 ENTER 1 + IZJ!i)li] TRANSMIT -lõl Frequency 

TX STOP �ººI 
+ IM 1 + P� + (I] 

[]00[!] Select 

Push and 
hold down 

�(fil[§] Desired + I F I + lo' IZJ!i]li] Memory .... __ _._ L.:!.....J 
� Channel 

TX STOP [)00[!) Select IM 1 + 1 F 1 + �(fil[§] Desired · · --- IZJ!i]li] Memory 
� Channel 

Press KEY LOCK Press � Turn _I F ___ I and + 1 ENTER 1 and + power 
Hold Hold ::i:,:. on 

Knob 

+ V --@-- - GND 

1 1 
9.5 mm 
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KENWOOD TM - X2 1 A SERI ES 
KENWOOD TM-22 1 A, TM-321 A,  TM-42 1 A and TM-52 1 A 

Key Press Fu nctions 

l:V=lô/Mifil Switch between VFO and Memory medes. ln the Memory mode, the Memory channel indicator 
will turn on.  

1:]:::1:11:::::::::�::::1 
li'S.B.Hlt:I::::::;f 

ln VFO mode it stores the VFO frequency into a memory channel . Tune the desired Frequency, 
Repeater Shift and PL tone. Press the [M. IN] Key and release, select the desired Memory 
channel and then press the [M. IN] Key again. All this must be dane within 5 seconds. 
Memories C & D are used to store "ODD SPLIT" repeater offsets. Select Memory C ar D and 
then in the VFO mode, dial the desired Receive frequency and press the [M. IN] key. Now 
dial the desired Transmit Frequency and press the [M. IN] key again. 

ln VFO mode, the Tuning contrai will change by Megahertz. The KHz numbers will d isappear. 
Press the key again to stop. (Automatic reset after 5 seconds) . 

l n  VFO and MEMORY medes, the transmitter offset will be changed from Simplex 
to a minus (-) ar positive (+) offset. Changes in the Memory mode will not be retained after 
leaving the selected memory channel . 
Odd Split offsets can only be placed in Memorys C & D. 

ln VFO and MEMORY mode, the radio will reverse the TransmiVReceive Frequencies 
while in the [SH IFT)/Repeater mode. The display will shown "REV" when in this mode.  

This key will start and stop the Scanning freture of the radio. The display wi l l  show 
"SCAN" when this mode is activated. The scanning wil l stop for 5 seconds when a signal 
is detected. The di rection on the scanning is controlled by the direction last used by the 
tuning knob ar microphone UP/DOWN buttons. 
ln VFO Mode, use Memory A to hold the lower limit and Memory B to hold the upper 
l imit. IF  Memory A if higher than Memory B then the scan will proceed over the 
entire tuning range. 
ln MEMORY mode, al l  un locked memories will be scanned. To Scan lock/unlock a memory 
channel, select the desired memory channel and press the [M. IN] key and then press the 

[SCAN] key. A star [*] will appear next to the Channel number when the channel is in 
scan lockout. 

artsci inc .  Lost Users Manuais 6 1 



KE NWOOD TM-22 1 A, TM-321 A,  TM-421 A and TM-521 A 

Requires the optional CTCSS board. When installed , this key will place the radio in 
a mede that will require the incomming signal to be encoded with the proper PL subaudable 
tone. The required tone is the sarne selected by the [TONE) key. Note : not all repeater encode 
a PL tone. 

ln Memory and VFO mode, this key will cause the Transmitted signal to be encoded with 
a PL subaudable tone. Many repeaters require a PL tone to activate the repeater. This 
tone can also be used with another radio that has the CTCSS feature. 
ln VFO mode, the desired PL tone is selected by first pressing the [M. IN] key and then the 
[TONE] key. Use the Tuning knpb to select the desired PL tone. Then press the [TON E] key 
again the return to normal mode. 

This key is used to select the desired transmitter output power level . See Power 
level chart. The Signal/RF indicator will display the selected power level when the PIT 
switch is pressed .. High power will show all bars lighted. Low power will light 3-4 bars. 
ln low power, modulation will also be shown on the Signal/RF meter. 

This key turns the radio on and off. 

SPECIFICA TIONS 

1 44-1 48 

9.5 / .4 

5 / 45 

< . 1 6 uv. 

-- 2 

-- 1 4 1 /4 2/ 1 9 3  

ADJUSTMENTS 
Located under top cover 

VR3 - Microphone gain 

V R7 - Low power output 

6 2 Lost Users Manuais 

220 -225 

6.5/ .4 

5 / 25 

< . 1 6 uv. 

2 

1 4 1 /4 2 / 1 9 3  

440-450 

8 .5/ .4 

5 / 35 

< .1 6 uv. 

2 

1 4 1 /4 2/ 1 5 4  

Ground 
( PTT) 

Microphone audio 

PIT switch 

Down 

Up 

8.5/ .4 

1/  1 o 

< . 1 6  uv. 

2 

1 41 /42/ 

Ground (audio) 

RX Detector 
1 00 mV/1 Ok 

artsci 1 nc. 



KE NWOOD TM-221 A, TM-321 A, TM-421 A and TM-52 1 A 

STORE A FREQUENCY IN MEMORY 
(only operates in VFO mode) 

lUNING 
l<t..oB 

Select 
Frequency 

lUNING 
Kl'.[J8 

Select 
Memory 

TRANSFER A MEMORY INTO THE VFO 
(only operates in Memory mode) 

CHANGE THE TUNING STEP 

(only operates in  VFO mode) 

1:::::1:�a:N:r:r:11 1::::[:•i::::::::::1 "O 1::::::::::an:[:::::::::1 
lUNING 

Kl'.[J8 

ITURN ON/OFF THE CONFIRMATION TONES 

artsci i nc. 

1 STORE A ODD SPLIT REPEATER IN MEMORY 

1:1' 1:::::::11�::::1:11::=:::1 "O m::::1�:1:11::rn-
lUNNG lUNING 

Kl'.[J8 Kl'.[J8 

Select Select 
Receive Memory 

Frequency C ar O 

� 1:J' m::::1�1:1iu::::::i1 
lUNNG 

Kl'.[J8 

Select 
Transmit 

Frequency 

1 SELECT A PL TONE 1 
l::r:1�::::í:1:::::::::::I [Ht.IN.1:::::::::::1 1:J' ltllle::=:::=::::) 

lUNNG 
Kl'.[J8 

Select 
Tone 

1 MEMORY LOCKOUT (SCAN) 

"O 1:1::::::1�u:u:::::::H 1:::::s1D.:1::::::::1 
lUNING 

Kl'.[J8 

Select 
Memory 
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�e� Volume #4 

Easy to follow modifications for ali the 

popular Ham Radias, Scanners and CB's. 

• Now with Alignment contrais shown. 
• Over 1 50 Modifications. 
• Easy to follow lnstructions. 
• Picture diagrams showing $ 1  9 .  9 5 

modification points. $4.oo s&H 

• Frequency expansion mods. 
• MARS & CAP. 
• Over 95 revised modifications. 

Avaliable in the finest Radio Stores or directly from: ,("�(81 8) 843-4080 
Artsci Publications 

P.O. Box 1 848 

Burbank, CA 9 1 507 

(8 1 8) 846-2298 FAX 
\lisa, M/C, American Express 

Discover, Checks, COD 



KENWOOD TM - X21 A SERI ES 
KE NWOOD TM-621 , TM-72 1 

Transmitter offset d irection 
Scan mode active PL tone active on transmit 

Transmit and receive freq. exchanged 

1 ÍL decode active . 

.--�����---_..;.._.��������--. 
CALL channel is activated lcALLI SCAN • T + REV CTCSS 

� 
Main Freq. Display - 88888. . 5 888888 .5 
Function Key pressed - � 8 r.:1111111111111111111 [[]1�111111111111111111111 -- S/RF Meters 
Memory lock out �-::::::l��:!:;.!1_a..3 _sL...;1L..l9�o��rnR�--==-�1 �3�s �1�9���eR�-t 
Memory CH. # loN AtRI BUSY LOW AL A.B.C. MUTE 

P.T.T. is pressed J J J Signal being received 
Low TX power active 

Priority Alert is active 

Microphone audio 

PTT switch 

Down 

artsci me. 

Ground 
(PTT) 

Up 

L L Sub band audio is muted 
Automatic band change active 

Ground (audio) 

RX audio output 
1 50 mV/600k 
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TM-621 or  TM-721 Key Press Commands 

F 

CI 
SCAN 

L. OUT 
CI 

SHIFT 
AL CI 

TONE 
T. SEL 
CI 
REV 

SlEP 
D 
MUTE 

CTCSS 
CI 

A.e.e. c:::J 
DUAL 

c:::J 
BANO 

c:::J 
LOW CI 
DIM 

o 
SUB 

Function key - Press and release this key to select the alternative option of another key. 

Press to activate/deactivate the scan mode.  
Press after the [F] key to Lock out a memory channel during the memory channel scan 
mode. 

Press to select the desired transmitter offset. Offsets will alternate from - to + to simplex. 
The display wil l show the - or + sysbols. Simplex mode is not displayed . 
Press after the [F] key to select the Alert mode. Memory channel 1 will be scanned every 5 
seconds. lf a signal is detected, a beep will sound. 

Press to activate the subaudible tone (PL) encoder. 
Press after the [F] key to select the desired subaudible tone. Use the tuning knob to dial the 
desired tone. 

Press to reverse the transmit/receive frequency while in the shift mode. 
Press after the [F] key to select the desired channel stepping . Use the tuning knob to select 
the desired step. 

Press to mute the sub band. 
Press after the [F] key to select CTCSS mode. (optional TSU-6 is required) .  CTCSS will 
require the incomming signal to be encoded with a subaudible tone. (the sarne one selected 
with the [T.SEL] key. Only the SUB-BANO can be used with the CTCSS mode. 

This key will activate the automatic band contrai mode. When a signal is detected on the sub 
band, the sub band will be transfered to the main band . 

Press to turn on/off the sub band. 

This key will change the band displayed on the main display. The sub display will display 
the other band. 

Press to select the RF transmit power levei. 
Press atter the [F] key to change the display l ighting levei . 

This switch is used to change frequency by one MegaHertz. The up key will 
increase the frequency by one Megahertz. The down key will decrease the 
frequency by one Megahetrz . 

This contrai knob is simular to the main tuning knob, with the exception that it 
contrais the SUB-BANO only. ln VFO mode , the Frequency can be changes. ln 
Memory mode, the memory channel can be changed. 
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TM-621 or TM-721 

This key is used to activate/deactivate the CALL Channel .  

VFO 
� � 

This key is used to enter the VFO mede. Hold this key for longer that one second and the VF 
scan will start. 

MR / M  
[:'.] 

This key is used to enter the Memory mede. 
Press after the [F] key to store the VFO into a memory channel. 

OFF ON LOCK 

1 lilillill 1 This switch will deactivate all keyboard functions except PTT. 

MAIN SUB BALANCE 

• L!.1 1 1 1 1 1 1 1 1 1  • 
This switch contrais the amount of audio volume from each band. Audio is 
balanced be sliding to the left to increase Main levei while decreasing the Sub 
levei. Slide to the right to favor the sub band while decreasing the main levei . 

_...,,,,,,m SUB SQL 

1 'ª''''''''" 1 This switch contrais the squelch of the sub band . 

Memory Storage 

Storing an ODD-SPLIT 
Memory 

CALL channel memory 

Frequency Step 

artsci i nc . 

t) Select 
F 6.t() Frequency + CJ + Select + MP }j 

l\.Nl\G Offset RNll.G Memory ,. , . 
etc. t) Sele

.
ct 

F Rece1ve + CJ 
RNl\G Frequency 
KKE & Tone 

l<t.lE t) Select MR M + Memory + f::'·::'·I -
l\.Nl\G C or D l<t.lE 

• 6.t() Select MR M 
Transmit + (\:.\:.] 

l\.Nl\G Frequency KN:lB t) Select 
F CALL Frequency + CJ + l·.'::.':.t 

ru111.G Offset 
KKE etc. 

r..�.�I + é:J + SD� + U Seleci 
ruiNJ Step 
l<t.lE 
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TM-621 or  TM-721 

l1L 
Sub-Audible Tone 

Programmable Band 
Scan 

Priority Alert 

Memory Channel Lockout 

Transfer a Memory 
into the VFO 

F 
TONE #t) TONE CJ + T. SEL + Select + T. SEL CJ 1: Tone CJ 

./() Select Store in +./() Select 
Lower + memory Upper _ 1: Frequency Ch. A 1: Frequency 

1 Store in + VFO � memory (·.:.·:.: ... ) Ch. B 

SCAN 

L. OUT CJ 

./() Select a + Frequency 
TLNN> within the -

mE Range. 

Store F 
SHIFT + o + e:i Frequency 

in Memory 1 

Press again to cancel 

Press again to cancel 

MR M #t) Select F VFO f :.::·:1 + Memory + CJ + (:·:.:;:.J 
TLNN> Channel 

mE 

9.5 Amps required @ 1 3 .8 VDC 
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KENWOOD TM - X3 1 A SERI ES 

KE NWOOD TM-23 1 A, TM-33 1 A, TM-43 1 A  and TM-53 1 A  

Priority Alert Activated 

Reverse activated 

Transmitter offset d i rect ion 

LOCK function  activated 

Auto tun ing 
active. 
Arrows show 
di rect ion.  

Squelch open 

Signal strength & relativa TX power 

Microphone audio 

Down 

artsci i n c . 

Dig ital recording System active 

PL Decoder active 

Tone alert active 

Transmitti ng 

Memory Locked 

Ground 
(PTT) 

Up 

Relativa TX power sett ing 

Ground (audio) 

RX Detector 
1 00 mV/1 Ok 
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MR 

o 
M 

MHz 

o 
LOCK 

F EJ 
CALL 

@=] 
SHIFT AL 

EJ 
TONE T.ALT 

EJ 
REVSTEP 

EJ 

Press Commands 

Press to enter the VFO mode. 
Pressed for longer than1 second wil l  start the VFO scan. 
Pressed after the [F] key will copy the current memory channel into the VFO. 
Pressed after holding the [F] key for 2 seconds wil l  toggle between TIME OPERATED 
SCAN anel CARRIER OPERATED SCAN. 

Press to enter the M EMORY mode. 
Pressed for longer than 1 seconds will start Memory scan. 
Pressed after the [F] key wil l copy the current VFO information into a memory 
channel.  Enter Frequency, etc. ,  press [F], select memory channel , press [MR]. 
Pressed after holding the [F] key for 2 seconds (while in the Memory mode) wil l  toggle 
the M EMORY LOCKOUT. (Memory lockout will prevent a memroy from being scanned 
during memory scan . 

Press to switch frequency step to 1 MegaHertz . 
Pressed after pressing the [F] key will toggle the KEYBOARD LOCK. During keyboard 
lock, only the P .T.T. key wil l operate. 

Press momentarily to select the alternate keyboard functions. The "F" sysbol on the 
display wil l tum on. 
Press for 2 seconds to select secondary alternate functions. The "F" sysbol wil l  flash. 

Press to activate the CALL function . 
Pressed after the [F] key wil l copy the current VFO information into the CALL 
CHANNEL. 
Pressed after holding down the [F] key for longer than 2 seconds wil l copy the current 
VFO frequency into the Lower VFO l imit. 

Press to select the desired transmltter offset. +(plus) , - (minus) or Simplex. 
Pressed after the [F] key wil l  activate the Priority alert function . Memory #1 wil l 
be scanned every 5 seconds. A beep will sound if there is activity on memory #1 . 
Pressed after hold ing down the [F] key for longer than 2 seconds wil l copy the current 
VFO frequency into the Upper VFO limit. 

Press to toggle the transmit sub-audible tone (PL) on, CTCSS and off. The "T" sysbol 
will appear on the d isplay when the function is on. 
Pressed after the [F] key wil l  activate the TONE ALERT function . Tone alert wi l l  
cause a series of beep sounds when a signal is present. 
Pressed after holding down the [F] key for longer than 2 seconds will allow you to 
select the desired sub-audible ( PL) tone. Use the Control knob to select the desired pi 
frequency. Press [TONE] again to complete the function 

Press to REVERSE the Transmit and receive frequencies. The Duplex mode must be 
active. 
Pressed after the [F] key will allow you to selectthe desired FREQUENCY STEP. Use the 
Control knob to select the desired STEP. 
Pressed after holding down the [F] key for longer than 2 seconds wil l toggle the BEEP 
function on and off. 
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TM-231 , 331 ,431 & 531 Key Press Com mands 

DRS Press to toggle the DIGITAL RECORDING SYSTEM on and off. The optional DRU-1 is 

@=] 
required. 
Pressed after the (F) key will cause the ALT function of the TM-531 to activate. 

LOW 

o Press to toggle between the 3 transmit power leveis (HI ,  MED,  or LOW). 
Pressed after the [F) key toggle the display brightness. 

DM 

Memory Storage 

Storing an ODD-SPLIT 
Memory 
Memorys 1 7, 1 8, 1 9  
or  20 

CALL channel memory 

Frequency Step 

Sub-Audible Tone 
Selectio n  

artsci i nc. 

u Select F u MR 
Frequency + EJ + Select + Q Tl.NNG Offset O TLNNG Memory 

KNOB et e. KNOB M u Seleci F u Seleci MR 
Rece1ve + EJ+ Memory + Q -

Tl.NNG Frequency i;::: 1 7, 1 8 M KNOB & Tone 1 9  or 20 

·U Select õ 
Transmit + 

Tl.NNG Frequency M l<NOB 

F CALL U Select 
Frequency + 

Tl.NNG Offset 
l<NOB etc. 

EJ +EJ 
VFO F REVSTEP u F o + EJ+EJ+ 

Tl.NNG $�1:�4-EJ 
M>V Hold for KNOB 

2 seconds 

TONE T.ALT l6 TONE T.ALT u +@=]+ Select 
TLNNG Tone 

Hold for KNOB 

+ EJ 
2 seconds Press until "T" 

aooears on disolav 
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TM-231 , 331 ,431 & 531 

Programmable Band 
Scan 

Note: The Up and down arrow 
key on the mie will change the 
direction of the scan. 
The VFO must have a frequency 
within the band scan limits to 
function. See [VFO] Key. 

Memory channel Scan 

Priority Alert 

Memory Channel 
Lockout/Un lock 

Transfer a Memory 
into the VFO 

AL T / Automatic 
Frequency Control 
TM-531 only. 

AL T arrows on the 
display will show 
the dri ft . 
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iJ Select Store in 
Lower + memory 

= Frequency Ch. 1 5  

iJ Select 
+ Upper -= Frequency 

MR 

Store in 
memory 
Ch. 1 6  

VFO 
+ Q Press for 

2 seconds M>V 

o 
M 

Press for 
2 seconds 

Store 
Frequency + 

in Memory 1 

F SHIFT AL 

@=) + @=]  
Press again to cancel 

MR #i) Select 
+@=)F MR (') + Memory O + Q 

1LNN3 Channel M 1<t-.oe Hold for M 

(')MR #i) Select 
+ Memory 

M = Channel 

2 seconds 

artsci i nc . 



KENWOOD TM - X3 1 A SERI ES 
KE NWOOD TM-63 1 , TM-73 1 

Transmitter offset direction 
Transmit and receive freq. exchanged 

PL tone active on transmit 
Tone alert is active Í Sub band CALL chann

.
el ac�ive 1 PL djcode active. I Slb band Tone alert 1s act1ve 

CALL channel is activated 
!éALLIREV 

+ T li 4� lcALLI li 
Main Freq. Display - 8.8. .5 888888 .s 1--�....-L....;:illllL.�L....:..:11111L.;..=..,.....;;;....,;..;;;;...._;;;;.........;;;;....�...;.;;;;. _;._� 
Function Key pressed - f 8 =::1111111111111111111 * 8 []JHDHHIHHHHllllll -- S/RF Meters 
Memory Jack out 1 3 s 1 9 ovER 1 3 s 1 9 ovER 

Memory CH.  # 
loN AIA 1 � LOW AL A.B.C. MUTE 

P.T.T. is pressed J J J l L LSub band audio is muted 
Signal being received Automatic band change active 

artsci i nc.  

Low TX power active Sub band memory channel 

Priority Alert is active 

Microphone audio 

Down 

Ground 
(PTT) 

Up 

Sub band memory locked out 

Ground (audio) 

RX Detector 
1 00 mV/1 0k  
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TM-631 or TM-731 Key Press Com mands 

F Cl 
T. ALT 

L. OUT 

Cl 

SHIFT 
AL Cl 

TONE 
T. SEL 
Cl 
REV 

SlEP 
D 
MUTE 

CTCSS Cl 

A.B.C. c::::J 
DUAL 

CTCSS SEL 

c::::J 
BANO 
c::::J 

LOW Cl 
DIM 

o 
SUB 

Function key - Press and release this key to select the altemative option of another key. 

Press to select the tone alert mode. Press again to tum off tone alert. The Bell sysbol will 
appear on the display when tone alert mode is on. 
Press after the [F] key to Lock out a memory channel during the memory channel scan 
mode. 

Press to select the desired transmitter offset. Offsets wil l  altemate from - to + to simplex. 
The d isplay wil l show the - or + sysbols. Simplex mode is not displayed. 
Press after the [F] key to select the Alert mode. Memory channel 1 wil l be scanned every 5 
seconds. lf a signal is detected, a beep will sound. 

Press to activate the subaudible tone (PL) encoder. 
Press after the [F] key to select the desired subaudible tone. Use the tuning knob to dial the 
desired tone. 

Press to reverse the transmiUreceive frequency while in the shift mode. 
Press after the [F] key to select the desired channel stepping . Use the tuning knob to select 
the desired step. 

Press to mute the sub band. 
Press after the [F] key to select CTCSS mode. (optional TSU-6 is required). CTCSS wil l  
require the incomming signal to be incoded with a subaudible tone. (the sarne one selected 
with the [T.SEL] key. 

This key wil l activate the automatic band contrai mode. When a signal is detected on the sub 
band, the sub band will be transfered to the main band. 

Press to tum off the sub band. 
Press after the [F] key to select VHF & UHF CTCSS mode. (optional TSU-6 is required) . 
CTCSS wil l  require the incomming signal to be incoded with a subaudible tone. (the sarne one 
selected with the [T.SEL] key. 

This key will change the band displaied on the main d isplay. The sub display wil l  display 
the other band. 

Press to select the RF transmit power levei. 
Press after the [F] key to change the display l ighting levei. 

This switch is used to change frequency by MegaHertz. The up key wil l  i ncrease 
the frequency by one Megahertz. The down key will decrease the frequency by one 
Megahetrz. 

This contrai knob is simular to the main tuning knob, with the exception that it 
contrais the SUB-BANO only. ln  VFO mode , the Frequency can be changes. ln 
Memory mode, the memory channel can be changed. 
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TM-631 or TM-731 

CALL 

D 
VFO M DN 

D 

MR M 
� 

OFF ON LOCK 

1 'ª'''''' 1 

MAIN SUB 

This key is used to activate/deactivate the CALL Channel .  

This key is used to enter the VFO mode. Hold this key for longer that one second and the 
VFO scan wi ll start. 
Press after the [F] key to transfer a memory into the VFO. 

This key is used to enter the Memory mode. Hold this key longer than one second to start 
the memory scan. 
Press after the [F] key to store the VFO into a memory channel. 

This switch will deactivate all keyboard functions except PTT. 

� L!l l l l l l l l l l . 
This switch contrais the amount of audio volume from each band. Audio is 
balanced be sliding to the left to increase Main level while decreasing Sub level. 
Slide to the right to favor the sub band while decreasing main level. 

_...,,mJ!!I SUB SQL 

1 'ª''''''''" 1 This switch contrais the squelch of the sub band.  

Memory Storage 

Storing an ODD-SPLIT 
Memory 

CALL channel memory 

Frequency Step 

artsci i nc. 

U Seleci 
F u 

Frequency + CJ + Select + MP.. . .ai 
TLNNJ Offset TLNNJ Memory · · 
l<NOB etc. l<NOB 

u Sele
.
ct 

F Rece1ve + CJ 
TLNNJ Frequency 

u Select MR M + Memory + (::.'·::.'·) -
TLNN3 e or D 

l<NOB & Tone l<NOB 

• u Select MR M 
Transmit + (\:.\:.] 

TLNNJ Frequency l<NOB 

u Select 
F Frequency + CJ + 

TLNNJ Offset 
CALL 

D 
l<NOB etc. 

VFO M DN + 6 + o REV 
u 

STEP + Select D TLNNJ Step 
l<NOB 
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TM-631 or TM-731 

llL 
Sub-Audible Tone 

Programmable Band 
Scan 

Priority Alert 

Memory Channe l Lockout 

Transfer a Memory 
into the VFO 

F 
TONE 6i) TONE CJ + T. SEL + Select + T. SEL CJ = Tone CJ 

iJ Select Store in +iJ Select 
Lower + memory Upper _ 

11..Nm F lLNNG 
� requency Ch. A � Frequency 

1 Store in VFO M W � memory + [·:..;·::.) 
Ch. B 

L... VFO � 
.
• ·,;� Press and 

hold for 
2 seconds 

iJ Select a + Frequency _ 
11..Nm within the 

� Range. 

Store 
Frequency 

in Memory 1 

F 
SHIFT + CJ + ê] 

Press again to cancel 

MR M +iJ Select + F + T. ALT 

� Memory CJ L OUT 

� 11..Nm Channel c::J � 
Press again to cancel 

1 1  Amps required @ 1 3 . 8  VDC 
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KENWOO D TM-x5xOA 
KENWOOD TM-2530 , TM-2550 , TM-2570 , TM-3530 

Transmit offset indicator� ÍL sub-audible tone on 
Frequency display 

Signal/ RF meter 

Center Tune i ndicator 
Priority switch on 

S + T lscAN 1 -Scan is operating 

6 .970 5 MH 
ÜlÍlllllllHlllllllllll * 1 5 z 

Memory locked out 
- 1 -3 -5 -1 -9 - Channel Number 

1 C.l\X'l 1 1  PAIO 1 � C2:D 

Reverse switch pressed 
Ground 
(PTT) Digital channel l ink completed 

Microphone audio 

PTT switch 

Down 

artsci  i nc. 

Ground (audio) 

N.C. 

Up 
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AL 
c:::J 

LAMP 
c:::J 

SCAN 
c:::J 

PRD 
c:::J 

FEV 
c:::J 

LOW 
c:::J 

F.LOCK 
c:::J 

M CH  
c:::J 

* 

PHONE 

D 
TONE 

D 
VOICE 

D 

Press to check the spscified Priority channel. Depressing the switch will cause the 
Priority channel to be checked every 6 seconds. A "dual-beep" sounds when ever the 
Priority channel is in use. 

Press to light up the keyboard and switches 

Press to select the scan mode type. 
When the switch is in the not depress position, TO (Time Operated) scan is selected. Scan 
wil l  stop for 5 seconds and then continue 
When the switch is depressed, CO (Carrier Operated) scan is selected. San will stop on a 
channel with a signal and will not proceed until the signal stops. 

Press to select the priority channel. The Priority channel indicator on the LCD will light. 

Press to reverse/exchange the Transmit and Receive frequencies. Requires the Duplex 
mode to be activated .  

Press to select Low power transmit. Low power i s  approx 5 watts. 

Press to lock out frequency changes. The keyboard and up/down key wil l  not operate. 

Press to alternate between the Memory mode and the VFO (keyboard mode). 
The Memory channel number wil l  l ight when in the memory mode. 

Press to alternate the transmit duplex offset direction . Options are Simplex, Plus (+) and 
Minus (-) offsets. The LCD display will reflect the selected mode. 

Press to assign the current memory channel to Priority status . The [PRIO] key must me 
depressed. 

Press to Lock out/Unlock a memory channel. Locking out a memory prevents it from being 
checked during Scanning. The "*" will appear next to the memory channel when it is locked 
out .  

Press to start the SCAN mode. 

Press to store the selected frequency and offset into the currently selected memory channel .  

Press to clear any keyboard entry. The old frequency wi l l  return. 

Press to select a telephone number memory location . 

Press to select the desired PL sub-audible tone frequency. Tune the contrai knob to view 
the available tone frequencies. Press the [MJ key to store it in the current memory 
location. 

Press to force the optional VS-1 board to audibly read the Frequency, PL tone etc. 
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These key make use of the Kenwood DCL (digital channel l ink) technology. No other 
manufactures made use of the technology and Kenwood d iscontinued using it in all their new 
radias. 

<:CS 

D Press to program the digital code and call sign.  The optional MU-1 is required. 

•C.SQ 

D Press to toggle the code squelch function on and off. The optional MU-1 is required . 

FESET 

D Press to reset the channel l inkage operation. The optional MU-1 is required . 

-CHL 

D Press this ley to cause channel l inkage. The optional MU-1 is required . 

• Dct... 

D Press to toggle the SCL system on and off. The optional MU-1 is required . 

-
Frequency and offset 
Entry 

Memory Storage 

Stori ng a PL tone 
in a memory 

Storing an ODD-SPLIT 
Memory 
Two pairs of channels are 
used for Odd-Split storage. 
Channels 1 6  & 1 7  
Channels 1 8  & 1 9  

artsci i nc. 

[l][g]� 1:Y . []lfil[§:] Select + 1CE1 + Select + [MJ [Z]lfil[fil Frequency ll.Nt..G Offset 
[Q] mE 

Enter 
Frequency 

& 1:Y . + Select + [MJ 
ll.Nt..G Memory M 

Offset 

Store 
Frequency 

Offset 
in a memory 

Store 
Receive 

Frequency 
in memory 1 6  

mE 

+ lDNE ;!"d Select + • O ll.Nt..G Tone [MJ 

+ 

mE 
lf no tone is desired 
press [C] during the 
tone selection step 

Store 
Transmit 

Frequency 
& Tone 

in memory 1 7  
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TM-x5x0 

Automatic Telephone 
Number entry 

Automatic Telephone 
Number entry 

Selecting a 
Priority Channel 

Programmable 
Band Scan 

8 O Lost Users Man u ais 

PHOf\E 6.fQ Select [)0000 Enter 

O + Telephone + !PS 1 + [)001§] 
7 

digit _ 1\.NN3 Memory # II]li][!]Telephone 
1<NCS ( 1 - 1 5 ) 

@] Number 

Press 
.. 1 PS 1 to review 

Telephone 
Number 

Press [SC] to store a pause or 
a blank in the telephone number 

PHONE 6.fQ Select � O + Telephone + O O Press + PHOt'ED 
1\.NN3 Memory # 0 0  P.T.T. 

l<NCS ( 1 - 1 5 ) 

AL 6.fQ Select 
c:::J + Memory + 1 PS 1 

1\.NN3 Channel 
l<NCS 

[)0000 Store [)0000 [)001§] Enter II]li]IIJ Lower @] Frequency 
+ . 

+ [)001§] Enter 
m �e;ory II][!llIJ Upper -

[Q] Frequency 

Store 
.. in memory 

# U  
+ � Select Select 

'---' Programmable + VFO 
Band scan M d 

-

.. 1 g:; 1 Start 
Scanning ! !  

Mode 
0 e 

artsci i nc. 



KENWOOD TR-x5 1 A 
TR-751 & TR-851 

Memory mode active l 
VFO "B" selected 

VFO "A" selectedl l 
1 Minus (down) offset selected 

Í PL Tone encode active 

1 1 Plus (up) offset selected 

m � 1 tv'RI - [TI + 1 LOCKI - Freq. Lock Active 

Priority Alert active - [&] I I I 1_1 1_1 1_1 � : CFEVHL 
: - Reverse TX/RX 

Freq. Step active - [7Ll - S - Channel Link Active 
RIT knob active - [][] 1 .  1 l_I l_l . l_I • _ � - Code Squelch Active 

artsci 1 nc. 

...._����....,.....���������==;..._�....1 
MHz Dot _j 

kHz dot_J J 
50 Hz display 

Digital CodeStandy active -
Memory channel number -

Microphone audio 

PIT switch 

Down 

Ground 
(PTT) 

Up 

Ground (audio) 
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TR-751 & TR-851 Key Press Commands 

AUTO 

FM/LSB 

USB/CW 

FEV 

F.SlEP 

SCAN 

M 

a=FSET 
1 

AIB 

1 1 
F.LOCK 

AL 

\a:E 
1 1 

lO'E 

Press to select the AUTOmatic MODE. ln the automatic mode,  the proper mode (FM, USB, 
etc) will be selected using the ARRL band plan. 

Press to toggle between the FM and LSB mode. 

Press to toggle between the USB and CW mode. 

Press to exchange the Transmit and receive frequencies. Duplex mode must be selected. 

Press to select the Memory channel mode. Use the up and down buttons to change the 
memory channel number. 

Press to cycle thru the available frequency steps. 1 ,  5,  1 O and 50 Hz are available. 

Press to start and stop the scan mode. 

Press to store the current frequency into a memory channel .  After pressing the key, a 
series of beeping wil l sound. Before the beeping stops, press the desired numberic key or 
the COM key to store the frequency. 

Press to select the desired offset direction, (+ or -) .  This operates in FM mode only. 

Press to toggle between the VFO "A" and VFO "B" mode .  

Press to move down i n  frequency (in VFO mode) ar down in  memory channels ( i n  memory 
mode) .  
Press after the [FUNC] button to lock/unlock the frequency display. 

Press to move up in frequency (in VFO mode) ar up in memory channels ( in memory 
mode) . 
Press after the [FUNC] key to activate the PRIORITY ALERT mode. ln Priority alert mode, 
memory channel 1 wil l be checked every 6 seconds for activity. 

Press to activate the optional VS-1 voice board . 
Press after the [FUNC] button to activate the TU-7 optional PL sub-audible tone board. 

Press to change the key functions of certain keys. Press to toggle the functions on and pres 
again to toggle back to normal key. 

Press to select the COMMON frequency. 1 45.00 is the default frequency. The frequency 
may be changed. see the [M] key. 
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TR-751 & TR-851 Key Press Commands 

1 
1 

1 

1 

1 

1 

1 

1 

LOW 
1 

N3 
1 

RJT 

1 

<CS 

1 
•C.SQ 

1 
FESET 

1 
,,.cHL 

1 
DCL 

1 

Press to toggle between LOW and HIGH TX power. 

Press to activate the NOISE BLANKER. lt will help to elimate automobile and other noise. 
lt will not operate in the FM mode. 

Press to activate the RIT tuning knob. This will allow you to vary the receive frequency 
without changing the transmit frequency. 

These key make use of the Kenwood DCL (digital channel l ink) technology. No other 
manufactures made use of the technology and Kenwood discontinued using it in all their new 
radias. 

Press to program the d igital code and call sign . The optional MU-1 is required. 

Press to toggle the code squelch function on and off. The optional MU-1 is required. 

Press to reset the channel l inkage operation.  The optional MU-1 is required. 

Press this ley to cause channel l inkage. The optional MU-1 is required. 

Press to toggle the SCL system on and off. The optional M U-1 is required. 

AUX (Aux i l iary) jack 

Ground 

ALC input 

Transmit relay terminais 
up to 30 volts @ O .5 amps 
can be controlled . 

artsci i nc.  Lost Users Manuai s  8 3 



TR-751 & TR-851 

Store a frequency 
into memory 

M Press & + [][!100[1[[1 Seleet 
hold for �IIJOO Memory 
8 beeps eh. # 

Press again 
for memory 
CH. 9 or O 

Storing an ODD-SPLIT 
Memory 

Enter Reeeive + M Press & Select & Press 
Frequency 1 1 hold for 

+ 
Memory 

& Tone 
-- 8 beeps eh. 9 or O Two ehannels are used for 

Odd-Split storage. 
Channels 9 and O Enter Select & Press 

Transmit + Memory 
Frequeney eh. g or o 

1 PRIORITY ALERT CHANNEL 

7 DCL SEARCH START FREQUENCY 

8 DCL SEARCH EXCLUDED FREQUENCY 

9 ODD SPLIT CHANNEL 

O PROGRAM SCAN FREQUENCY RANGE 
ODD SPLIT CHANNEL 

8 4 Lost Users Manuais  artsci i nc. 



KENWOO D TR-2500 

M 1  M 2  M 3  STOP 

[O [TI ITJ []] 
M 4  M S  M 6  

[LJ [IJ ITJ [O 
M 7  M B  M 9  M 

CD ITJ [[] IM R 1 
PROO.S M O  SCAN.W 

[!] ITJ rn IM s 1 
* 

artsci inc . 

RESET SWITCH 
PL INTERNAUEXTERNAL SWITCH 
PLTONE FREQUENCYADJUSTMENT 

Lost Users Man u ais 8 5 



KENWOOD TR-2500 

M 1 M O  Pressed after the [MR] key wil l recai! the frequency stored in the memory. 
Pressed after the [M] key will stop the current frequency into the memory 
location .  ITJ� [IJ 

STOP 

@] 

SCAN.W 

rn 
# 

PROG.S 

[!] * 

Pressed to clear the current frequency and resets to 5.000. 
Pressed during memory scan or program scan wil l  stop the scan. 
This key is the DTMF 'A' key 

Press before the [MR] key to select the [M] option. (See buttons [1 ] - [O] . 
Pressed before the [PROG.S] or [SCAN.W] keys. 
This key is the DTMF [B] key. 

Press to recall a memory. After pressing [MR] select the memory number to 
recal l .  ie [1 ] - [O]. 
Pressed after the [F] key to store the current frequency into a memory. After 
the key is pressed, select a memory number to stroe the frequency into.  ie 
[ 1  ] - [ O ] .  
This key is the DTMF [C] key. 

Press to start the memory scan mede. scann ing speed is one memory per second. 
The scan will stop when a signal is detected and wil l resume 2 seconds after the 
signal disappears. Scan may be stopped by pressing the [C] key. 
This key is the DTMF [D] key. 

Press to increase the current frequency up one step. Hold the button down to 
start automatic scan . The scan will not stop on a busy frequency. Press the 
[down arrow] key to stop the scan . 
Pressed after the [F] key to select scan frequency Upper and lower limits along 
with scan step. (ie 5kHz, 1 O , 1 5,20,25 or 30kHz) see program scan 
instructions below. 
This key is the DTMF [#] key. 

Press to decrease the current frequency down one step. Hold the button down to 
start automatic scan . The scan will not stop on a busy frequency. Press the [up 
arrow] key to stop the scan. 
Pressed after the [F] key to start the programmable scan mede. 
This key is the DTMF [*] key. 
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KENWOOD TR-2500 

1 . 0uv 

400 mW. 
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Tone/Code Finder Model TF-1 
Model TF-2 

Model TCF-3 
Prlclng 

Tone Only . . . . . . . . . . . . . . .  $189.95 
Tone & Digital . . . . . . . . . . . .  $299.95 
Tone w/Memory . . . . . . . . . .  $239.95 
Tone & Digital 

w/Memory . . . . . . . . . . . .  $339.95 

The Tone/Code Finder is composed of a h igh speed display unit mounted 
to a scann ing receiver. lts purpose is to instantly find and display all CTCSS 
and DIGITAL codes, including split channel and inverting codes. 
On board memory retains all h it and time information which is then transfer
red to a printer via a RS 232 port upon command. Time is stored in seconds 
and h its in un its. l n the event of power loss, the FINDER wil l maintain memory 
for up to three weeks . 
Signal processing is accompl ished by an eight pole fi lter configured as a low 
pass with a cutoff of 234Hz. The superior fi lter characteristics el iminates chop
ping and false reading . 

FEATURES: 
• I NSTAFIND • Micro Processor Control 
• Low Power Consumption • Low Cost 
• Base or Mobile Capabi l ity • CMOS LSI Technology 
• Hit and Time Accumulator • 3 Year Warranty on Display Un it 

SPECIFICATIONS: TF-1 

BC560XLT 
TF-2 * or TCF-3 * 

BC950/760XL T 
up to 950 MHz 

Companion Receiver 
Frequency Range 
Size 

up to 5 1 2  MHz 
5 1 /2" X 6 7/8" X 3 1 /2" 
2 lb. 12 oz. 

6 5/1 6" X 7 3/8" X 3 1 /4" 
3 lb. 4 oz. Weight 

Power Source 1 1 5VAC or 1 2VDC 1 1 5V AC or 1 2VDC 
*Can be configured as a stand atone unit or coupled to other receivers. 

8 M E A S U R E M E N T S  D I V I S I O N  
A u T o  M AT E  o 1 N o u  s T R 1 A L E L E  e T R o N 1 e s e o R P. 
1 4 1  GAANITE ST. P.O. BOX 70 BATESBURG, S.C. 29006 (803)532-9256 FAX(803)532-9258 



Lost Users Manuais UNIDEN 

BC-100 . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 1  
BC-200 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 3 
BC-560 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 5 
BC-590 . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 7  
BC-760 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 9 

The Author, Publisher and all other parties takes no responsibility or liability for any 
damage resulting from these instructions. The instructions,  including but not limited to the 
drawings and illustrations, contained herein are copyrighted by artsci inc.  No photocopies 
or any other duplication method may be used without the expressed written permission 
from artsci inc. 



Also Available from artsci 
Radio/Tech Modifications 

Expand the coverage of your Scanner, 
CB or Ham Radio. Easy to follow 
modifications for all popular radias. 

Amateur HamBook 

The handiest reference book available 
for the radio enthusest. Antenna 
plans, Shortwave listening 
frequencies, coax tables and much 
more. 

,,("� '$��º· �� 
Artsci Publ ications 
P.O. Box 1 848 
Burbank, CA 91 507 
(81 8 )  843-4080 
(81 8)  846-2298 FAX 

Visa. M/C, Amerlcan Express We accept Discover, Checks, Sorry, No COD's 



UN IDEN BEARCAT 

BC- 1 00 

Battery Low lndicator 

Bank Selection lndicator 

Keyboard Locked 
Weather monitor active 

2 second delay active 
Memory locked out 

-- Priority scan active 

Memory Channel # 

artsci i nc. 

l·:�i,::i:::&llJ.llli'Bllii::::1:�1 
29 .0 - 54.0 MHZ 

1 1 8.0 - 1 74.0 MHZ 
406-51 2  MHZ 

VOLUME 
(ON/OFF) 

1 

BANK 1 2 3 4 5 6 7 8 9 1 0  

BATI - - - - - - - - - -

1 0 0 1 23 . 450 
PRI UO DL Y WX KEYLOCK 

XOO CHANNEL SCANNING RADIO 

1 - 1 0  SCAN J © ® @  
3 1 -40 4 1 - 50 5 1 -60 ( MANUAL ) © ® @  

WX DELAY 6 1 -70 7 1 -80 8 1 - 90 

º º ® ® ®  
L/O PRIORllY 9 1 - 1  00 

0 0 0 ® ®  
KEY PAD LIGHT L I M IT SEARQi HOlD 

º º � º � 

Lost U sers M an u ais 9 1  



BC- 1 00 

( SCAN ) Press to start scanni ng all memories that are not locked out 
with in the selected memory banks. 
Press to stop scanning. 

( MANUAL ) Press to manual ly step to the next memory channel . 
Press after entering a channel to jump to that memory channel . 

wx 

o Press to lock on one of the seven national weather frequencies. 
uo 

o Press to lock out a memory channel . Press again to unlock a 
memory. 

KEY PAD 

o Press to lock or unlock the keypad. 
LOCK 
DELAY 

o Press to store a 2 second scan delay into a memory channel . 

PRIORílY Press to activate the priority scan feature. Priority wil l 
o automatical ly scan the 1 st memory channel i n every bank every 

2 seconds. 
LIGHT Press to turn on the display l ight . Light wi l l automatical ly o turn off after 1 5  seconds. 
LIMIT Press to enter the low and high l imits of the search range. 
00 Enter lower l imit, press [LIM IT] , enter upper l imit, press [LIM IT] . 

Press [SEARCH] to scan band withi n the set l imits. 
Press to manually step down in frequency. 

SEARO-l 

o Press to band search an enti re frequency range. (see [LIM IT] key. ) 

HOLD Press to stop and hold the search function . 
� Press again to manually step up in frequency. 

Press and hold to rapidly scan up the band. 

® Press after ente ri ng a frequency to store it in the currently 
selected memory. 

1 - 1 0  1 1 - 20 2 1 - 3 0  Number key are used to enter a frequency. When enteri ng <D ® @ 
3 1 -40 4 1 - 50 5 1 - 6 0  a frequency, remember to enter the decimal point in the 
© ® © proper position . Press [E] to store the frequency in the 

6 1 -70 7 1 - 8 0  8 1 - 9 0  current memory channel . © ® ® 
9 1 - 1 00 

0 ® Duri ng scanning , pressi ng a key wi l l select or unselect a 
momnru h::ink Tho h::ink "-" �"mhnl will t11rn nff whon 1 .. :...-....1 n11t . . 

9 2 Lost Users Manuais artsci i nc. 



UNIDEN BEARCAT 

BC-200 

Battery Low l ndicator 

Bank Selection l ndicator 

IU\1!1'-M:::!��::*�::::�:�:1�::��:::�::::�;::::1:::�::::�:::;�:�H:::::::l;:::::::11!!!l!!!!I 
2 0 0 1 23 .450 

Keyboard Locked 
Weather monitor active 

2 second delay active 
Memory locked out 

Priority scan active 

Memory Channel # 

artsci i nc. 

l:.:,:·:1:iill&IB:'Bªlii:::1:::I 
29.0 - 54.0 MHZ 

1 1 8.0 - 1 74.0 MHZ 
406 - 51 2 MHZ 
806 - 956 MHZ 

VOLUME 
(ON/OFF) 

1 

BANK 1 2 3 4 5 6 7 8 9 1 0  

BATT - - - - - - - - - -

2 0 0 1 23 . 450  
PAI UO DL Y WX KEYLOCK 

200 CHANNEL SCANNING RADIO 

1 - 20 2 1 -40 4 1 -60  

SCAN J (i) ® @  
6 1 - 80 8 1 - 1 00 1 0 1 - 1 20 ( MANUAL ) © ® © 

WX DELAY 1 2 1 - 1 40 1 4 1 -1 60 1 s 1 -1 ao 

o o <V © © 
L/O PRIORllY 1 8 1 -200 

0 0 0 ® ®  
KEY PAD LIGHT LIMIT SEARCH fO..D 

º º � º � 
LOCK 
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BC-200 
Press to start scanning al l memories that are not locked out ( SCAN ) with in the selected memory banks. 
Press to stop scanning. 

( MANUAL ) Press to manual ly step to the next memory channel . 
Press after entering a channel to jump to that memory channel . 

wx 

o Press to lock on one of the seven national weather frequencies. 
uo 

o Press to lock out a memory channel . Press again to unlock a 
memory. 

KEY PAD 

o Press to lock or unlock the keypad. 
LOCK 
DELAY 

o Press to store a 2 second scan delay into a memory channel . 

PRIORfTY Press to activate the priority scan feature. Priority wi l l 
o automatical ly scan the 1 st memory channel i n every bank every 

2 seconds. 
LIGHT Press to tum on the display l ight. Light wi l l automatical ly o tum off after 1 5  seconds. 
LIMIT Press to enter the low and high l imits of the search range. 
00 Enter lower l imit, press [LIMIT] , enter upper l imit, press [LIM IT] . 

Press [SEARCH] to scan band with in the set l imits. 
Press to manually step down in frequencv. 

SEAROi 

o Press to band search an enti re frequency range. (see [LIMIT] key. ) 

HOLD Press to stop and hold the search function . 
� Press again to manually step up in frequency. 

Press and hold to rapidly scan up the band. 

® Press after ente ri ng a frequency to store it in the currently 
selected memory. 

1 - 1 0  1 1 - 20 2 1 - 30 Number key are used to enter a frequency. When enteri ng © ® @ a frequency, remember to enter the decimal point i n the 
3 1 -40 4 1 - 50 5 1 - 60 

© ® © proper position . Press [E] to store the frequency in the 
6 1 - 70 7 1 - 80 8 1 - 9 0  current memory channel . 0 ® ® 

9 1 - 1 00 

0 ® During scann ing , pressing a key wi l l select or unselect a 
mAmnrv h�nk ThA h� n k  "-" !=:vmhnl will t11rn nff whAn !�. :..-...1 n11t . -
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BEARCAT 

BC-560 XLT 

Memory channel locked out Press after enteri ng a 
frequency i nto a memory 
channel. Weather channel 

monitor active 

Press to activate or 
deactivate the priority scan 
function. Memory #1 wi ll 
be scanned every 2 seconds. 

Press to review the 
frequency of the current 
memory channel. 

Press to search the NOAA 
weather channels. 
Press [SCAN] or [MANUAL] 
to exit the weather mode. 

1:,::,,.:·::&1&1�111m11:1.1:·:111 
29.0 - 54.0 MHZ 

1 36.0 - 1 74.0 MHZ 
406 - 51 2 MHZ 

artsci 1 nc. 

Memory channel 
Frequency review 
display 

Press to lockout or unlock a 
memory channel from the scan 
mode. 

Press to stop scanning. 
Press to step up the next memory 
channel . 
Enter a channel and then press to 
select that memory. 

Press to start scann ing all 
memory channels that are not 
locked out. 

: m11111�1mi��1m111 1m11111111111111mm11:1111··1:1111 
Enter memory # and press [MANUAL] 
Enter Frequency and press [E] 
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BEARCAT 

BC-590 XLT 

:t:�:t:l:1:i:�:�:r:;:t:�:�:t:j:�:�:i:�:t:�§��=�:i:1:1:�:�:�:�:;:�:j:j:j:l:t:�:�:�:�:�:t:i:;::·:·:·:·:·:· 

:: · · .,:·::t'!!!!!!!M:},,, .. .. · · � �.·� � o··o·,·o .
. 
Ql rru ri.1 ·: ÇQJ . .:·:· ::.::= . : . : . .. .  , .. : .. >:::._,:,:.::::: .... ::::.:::.: :.: :::.:.:.: '.,. : . , . .:::..::: ... . ... :.: ... : ... . , .  .:::::.: ....... . :::.. . . . .  

. . . . :.'Gi::EAB .. ... :: . . . · . . . 

Memory Bank # 
(on is an active bank) 

Service indicator. 
Police, Fire/Emerency, Ai rcraft, 
Weather and marine. 

1 2345 POLICE FIRE/EMG AIR W X MRE 

Memory Channel # 

artsci i nc. 

460.025 
PRI UO DL Y LMT HLD SCN SRC 

Band search active. 
Scan active 

Hold active 
Limit search active 

2 second delay active 
Memory locked out 

-- Priority scan active 1:,:,:'::::·111.e1iNal1!fm11:.:::.:1·1 
29.0 - 54.0 MHZ 

1 1 8.0 - 1 74.0 MHZ 
406 - 51 2 MHZ 
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BC-590 

õ • • 
0 0 0  Service Search- Press one of these keys to start searching 

w x  '1t transmissions of the selected service. 
0 0  

LMT 
Use to enter the lower and upper l imits of a frequency search. 

o 
Enter lower frequency, press [LMT], 
Enter Upper frequency, press [LMT], 
(see (SRC] key. 

SFC Press to start the freguency search. 
o (see (LMT] ley). 

DLY 

o Press to enter/remove a 2 seconds delay i nto a memory channel 

L/O 

o Press to enter/remove a scan lockout into a memory channel . 
Hold for 3 seconds to clear al l locked memories. 

CLEAR 

(ECAN ) Press to start scanning all memories not locked out. 

( MAN ) Press to stop scanning. 
Enter channel # and then press [MAN] to jump to the channel . 

( PAI ) Press to active priority scan . Memory 1 wil l be scanned every 
2 seconds. 

(HOLD) Press to stop the scan function . Press again to step up i n 
frequency. 

1 -2 0 2 1 -40 4 1 -60 Number key are used to enter a frequency. When enteri ng 
<D ® ® ®  a frequency, remember to enter the decimal point i n  the 

6 1 -80 8 1 - 1 00 proper position. Press (E] to store the frequency in the 
© ® ® 0  current memory channel . 

<V @ ® ®  Duri ng scanning, pressi ng a key wi ll select or unselect a 
memory bank. The bank # wil l tum off when locked out. 

9 8 Lost Users Man uais artsci i nc. 



BEARCAT 

BC-760 XLT 

A KEYBOARD LOCK-OUT switch is located 
on the back of the radio. 

Service indicator. 
Memory Bank # 
(on is an active bank) 

Pol ice , Fi re/Emerency, Ai rcraft, 
Weather and marine . 

Memory Channel # 

1 2345 POLICE FIRE/EMG AIR W X MRE 

460.025 
PRI UO DL Y LMT HLD SCN SRC 

Scan active 
Hold active 

Limit search active 
2 second delay active 

Memory locked out 
._____ Priority scan active 

When using the CTCSS board , and the CTCSS switch is on, 
the Squelch control wi l l not operate. 
Enter the frequency to monitor and press [E] , enter the 
CTCSS tone and press [E] .  The display wi l l alternately 
flash the frequency and CTCSS tone. 

1:1:1:1=,:·11111111:·1111::::::::::1 
29.0 - 54.0 MHZ 

1 1 8 .0 - 1 74.0 MHZ 
406 - 51 2 MHZ 
806 - 91 2 MHZ 
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BC-760 

õ • � 
0 0 0  Service Search- Press one of these keys to start searching 

w x  .J, transmissions of the selected service. 
0 0  

LMT 
Use to enter the lower and upper l imits of a frequency search. 

o 
Enter lower frequency, press [LMT] , 
Enter Upper frequency, press [LMT], 
(see [SRC] key. 

SFC Press to start the freguency search . 
o (see [LMT] ley). 

DLY 

o Press to enter/remove a 2 seconds delay i nto a memory channel 

L/O 

o Press to ente r/remove a scan lockout into a memory channel . 
Hold for 3 seconds to clear al l locked memories. 

CLEAR 

(ocftN ) Press to start scann ing all memories not locked out. 

Press to stop scanning. ( MAN ) Enter channel # and then press [MAN] to jump to the channel . 

PRI ) ( Press to active prio rity scan . Memory 1 wi ll be scanned every 
2 seconds. 

(HOLD) Press to stop the scan funct ion. Press again to step up i n 
frequency. 

1 -2 0  2 1 -40 4 1 - 60 Number key are used to ente r a frequency. When enteri ng © ® ® ®  a frequency, remember to enter the decimal point i n the 
6 1 - 80 8 1 - 1 00 proper position . Press [E] to store the frequency in the 
© ® ® 0  current memory channel . 

(j) @ ® ®  During scanning, pressing a key wi l l select or unselect a 
memory bank. The bank # wil l tum off when locked out. 

1 O O Lost Users Man u ais artsci i nc.  
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Ff-23R .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 3 
Ff-33R .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 3 
Ff-73R .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 3 
Ff-109 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 7 
Ff-209 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 7 
Ff-212 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 5 
Ff-227R .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  9 
Ff-290 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 1  
Ff-41 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 1  
Ff-470 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 3 
Ff-709 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 7 
Ff-712RH .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 5 
Ff-727 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2  7 
Ff-81 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 1  
Ff-91 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 1  
Ff-23 1 1  . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3  1 
Ff-2700 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3  5 
Ff-4700 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3  9 

The Author, Publisher and all other parties takes no responsibility or l iability for any 
damage resulting from these instructions. The instructions, including but not l imited to the 
drawings and illustrations, contained herein are copyrighted by artsci inc. No photocopies 
or any other duplication method may be used without the expressed written permission 
from artsci inc. 





YAESU FT-X3R 
FT-23R, FT-33R ANO FT-73R 

MONITOR 
BUTTON --

PUSH TO 
TALK 

artsci i nc. 

Function Active --;;;;;=��=iõõ;;;;:;;;;;;--.w- PL Tone Encode/Decode 

Memory Channel 

1 1 1 

Transmit Shift Direction 

Operating Frequency 

S-Meter & Power Level 

CONTROL 
PANEL 
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YAESU FT-X3R 

PRI m 
M 1 D/MR 1 

LOCK 1 REP I 

� 
MHz 

MHz 

rn 
STEP 1 REVI 
T SET [!] 

Press to activate the priority channel scan(Memory channel 1 ) .  Select the memory 
channel you wish to monitor and the press the [PRI] key. To cancel press the [D/MR] 
key. 
Pressed after the [F] key activate the priority channel scan(Memory channel O). Press 
any other to cancel .  

Press to switch between the VFO and Memory modes. ln the Memory mode ,  the channel 
number will appear in the upper left of the display. 
Pressed after the [F] key to store the VFO frequency information into a memory channel . 
After pressing the [M] key you must select a memory channel using the Dial selector and 
the press the [M] key again to complete the store a memory operation. 

Press to select the desired repeater offset direction.  Options are simplex, + (up) and -
(down).  The + or - simbol wil l appear on the display to indicate the direction . No + or 
- indicated simplex operation, both the + and - indicate an odd-split. Only Memories 
0-6 can store an odd split. 
Pressed after the [F] key to lock and unlock the keyboard. ln the Lock mode, a "L" will 
appear in the bottom left of the display. ln the LOck mode the Dial Knob is not locked ! 

This is the Function key. This key must be pressed and released to select any of the 
keyboard commands imprinted above the other keys. When the [F] key is pressed, a "F" 
symbol will appear in the display. You must press another key within 4 seconds. 

Press to increment the operating Frequency/Memory. Hold Down for 1 second to start 
the scan mode. ( l n  VFO mode only) . 
Pressed after the [F] key to increment the operating frequency by one megahertz. 

Press to decrement the operating Frequency/Memory. Hold Down for 1 second to start 
the scan mode. ( l n  VFO mode only) . 
Pressed after the [F] key to decrement the operating frequency by one megahertz. 

Press to reverse the Transmit/Receive Frequencies while in the [SH IFT]/Repeater 
mode. The display will flash the + or - symbol while in this mode. Operates in VFO and 
Memory modes. 
Pressed after the [F] key to change the frequency step. The step is the amount of 
frequency change that occurs when you turn the dial selector. 

Pressed in Memory and VFO mode, this key wil l cause the transmitted signal to be encoded 
with a PL subaudable tone. (The optional FTS-1 2  is required) Press the [T] key again to 
activate the decode (CTCSS)mode.  When in the decode mode, the incoming signal must ha 1e 
the proper PL tone to be received. 
Pressed after the [F] key to change the subaudable (PL) tone. Use the Dial selector to 
change to the desired PL tone. Press the [T SET] again to exit the mode. Changes to a 
memory channel will not be retained after the VFO or another memory channel is selected . 
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YAESU FT-X3R 

1 STORE A FREQUENCY IN MEMORY 

lUNING 
Kl'Oi 

Select Rec. 
Frequency 

lUNING 
Kl'Oi 

Select Rec. 
Frequency 

(only operates in VFO mode) 

M u W jotMR j � 
Select 
Memory 

STORE A ODD SPLIT 
REPEATER IN MEMORY 

(For Memories 0-6) 

M 1 D!MR 1 

M u M w 1 D/MR 1 = 1 D/MR 1 -
Select 
Memory 

lu 
lUNING w 

Kl'Oi 

M u l o!MR 1 = 
M 1 D!MR 1 

Select TX. 
Frequency 

SPECIFICATIONS 

llllllll:111:11·=l:·::=.:·11=111!�1111!1.�.:.:.:.·:.! .. · ... 1.:.:.1.1: ... :.•.:: .... : .. ,
·
:.::.! .. : .. :.:.1·.:.:·.1.:·.:.1:.:1.1:.11: 

·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·: ... 

artsci inc .  

Select 
Memory 

Push and 
hold down 

lllllllllllllllll\ll\l\l\l\lllllllllllll llll•�1111111:111:1::1::1 1:11:1111111111:111:11:1111 
1 44 - 1 48 220 - 224 440 - 450 

5 Hi I .5 Low 5 H i  I .5 Low 4 H i  I .4 Low 

.25uv .25uv .25uv 

.05 or .1 0 .25 or .50 . 1 25 or .25 
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HEAR THE TONES . . .  SEE THE NUMBERS! 
*EIGHT DIGIT DISPLAY 
*32 CHARACTER MEMORY 
*ASCII SERIAL OUTPUT 

MoTron TDD-8 TOUCH!fONE DECODER DISPLAY AND ASCII CONVERSION BOARD 

The MoTron TDD-8 is a wired and tested commercial touchtone test decoder board. The TDD-8 
decodes and displays all 16 touch-tone signals. The eight digit display, 32 character memory and 
left-right scroll function allows the user to capture and display up to 40 characters without loss 
of information. An ASCII serial output can be connected to a computer for automatic logging 
or remote data entry. The MoTron "Tonelog" IBM compatible software package is included with 
each TDD-8 at no additional charge. The computer interface cable can be purchased separately 
if needed. 

Connect to almost any audio source - The MoTron TDD-8 can be connected to a scanner, com
munications receiver, tape recorder, telephone answering machine etc. 

IBM compatable software included - The TDD-8 is a stand-alone <levice and does not need 
to be connected to a computer for decoding and displaying touch-tone digits. However, a serial 
ASCII output is provided on the board that can be connected to the RS-232 serial port of almost 
any computer. This allows you to use the TDD-8 for numerous applications. The "Tonelog" IBM 
compatible sofware, that is included, will automatically log the date and time a number is decoded. 

TDD-8 Touch-tone decoder with eight digit display, 32 character memory and ASCII serial out-
put (wired/tested circuit board) . . . . . . . . . . . . . . . . . . . . . . · · · · · · · · · · · · · · · · · · · · · · $99.00 

CAB-1 - Includes audio and computer cables. Audio patch-cord can be con
nected to most scanner and receiver speaker or earphone jacks. Mini phono 
plugs (3.5mm) on each end. Computer cable has mini phono (3.5mm) plug 
for connection to the TDD-8 and female DB-25 on the other end for 
computer connection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · · · $20.00 
PS-12 - l lOVAC adapter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10.00 
PMK-1 - Plastic Mounting Kit. This is not a complete enclosure, but of
fers a simple means of protecting the board, making it easier to handle 
and use. Kit includes hard plastic sheets to cover the bottom and top of 
the board. Also included are rubber feet, spacers, nuts and bolts 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $15.00 
ADD $5.00 FOR SHIPPING AND HANDLING. VISA/MC ACCEPTED. 

Satisfaction guaranteed or your money back within 30 days of purchase (less shipping/handling). 
90 day warranty on parts and labor. 
Specifications: Board size: 6"X 2-3 /8", Power requirements: 9 to 12 VDC @200 ma, IYI'MF response time: 40 ms (can 
decode fast auto-dialers), Audio input: 100 mv to 6 Vpp, Serial output: 1200 baud, 8 data bits, no parity. 

MoTron Electronics 
310 Garfield St., Suite 4 
Eugene, OR 97 402 

('lbuch-tone is a trademark of AT&r) 

ORDERS: 1-800-338-9058 
INFO: (503) 687-2118 
FAX: (503) 687-2492 



YAESU FT-x09R 

artsci i nc. 

FT-209R, FT-1 09R ANO FT-709R 

SAV T 0 
SAVE f2J 
SOFF 

c:J 

+ • !RlEIP RIEV SA VIE TONIE 

� 8 . 8 8 8  8 8  

IP' 1 � 3 � 5 6 1 8 9 ({)) 

T SQ T SET [TI [!] 
8'C BEEP � [TI 
TOFF B OFF 

[IJ [TI 

TX M  IVSS 

� �  
M C  SHIFT [TI �  

SlEP 0 0  
S/PO '4 .... BC CLEAR'4MAN .... BUSY KEY LOCK 

I• 1 • 1 I• 
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SIMP 0 
+REP [2J 

SAV T 0 
T SQ CD 
TSET � 
TX M 0 

Pressed after the [F] key to select the down repeater offset. This option is selected when 
using a repeater with a down shift.(See (SH IFT] key) 

Pressed after the [F] key to select no repeater ottset. Thisoption is selected when 
Simplex operation is needed . 

Pressed after the (F] key to select the down repeater offset. This option is selected 
when using a repeater with a down shift. (See [SHIFT] key) 

Press to decrement the operating Frequency/Memory. Hold Down for 1 second to start 
the scan mode. 
Pressed after the [F] key to select Programmed Memory Scan. This key will start 
scanning at the frequency held in the last selected memory channel .  Scanning will 
continue until the frequency reaches the frequency held in the previous memory 
channel. 

Press to increment the operating Frequency/Memory. Hold Down for 1 second to start 
the scan mode. 
Pressed after the [F] key to select Programmed Memory Scan. This key will start 
scanning at the frequency held in the last selected memory channel. Scanning will 
continue until the trequency reaches the frequency held in the next memory channel. 

Pressed after the [F] key wil l  set the current power saver timer. lntervals are selected 
by entering a number 0-9 and then the [SAV T) . 
1 =300ms, 2=600 (defau lt) , 3=900, 4=1 200, 5=1 500, 6=1 800, 7=21 00,  8=2400 
9=2700, 0=3000 (3 seconds) 

Pressed after the [F] key wi ll set the tone squelch mode (FTS-6 PL board required) . An 
incomming signal must have the proper PL tone or the radio will not unsquelch . 

Pressed after the [F] key will set the subaudable PL tone. The tone is selected by 
entering the proper PL tone number 0-42 and then the [T SET] key. See PL table below. 

Press to store the VFO Frequency into a memory channel. Enter Frequency and then the 
[D] key. Enter the Memory channel number (0-9) and press the [M] key. 
Pressed after the [F] key to enter a separate Transmit frequency. This function is used 
to operate "Odd Split" repeaters. Enter Receive frequency described above and then 
enter the Transmit frequency and press [D]. Enter the Memory channel # and then the 
[TX M) key. 

Press to enter memory mode. ln the VFO mode you may enter a memory channel # and 
then press the [MR] key to enter memory mode and recall that exact memory. 
Pressed after the [F] key will set mask a memory channel during the memory scan mode. 
Enter the memory channel number (0-9) and the [MSS] key. To reinstate the memory 
channel enter the cannel number and then the [MR] key and then the [MR] key. To check 
what memories are unmasked press [MR] and [MR] again. 
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SAVE [2J 

M C  0 
SHIFT � 
S OFF c:J 
T OFF 0 
B OFF 

1 # 1 

SlEP � 
S/PO 4t;sc 

ln 

Pressed after the [F] key to activate the power save mode. See the [SAV T] key. The save 
mode will remain active even after the radio is turned off and back on. See the [S OFF] 
key. 

Pressed after the [F] key to activate the PL subaudible encoder. See the [T set] key. A PL 
tone is required by some repeaters. The optional FTS-6 is required . 

Pressed after the [F] key to activate the beep tone. When active a beep tone wil l sound 
when you press a keyboard key ar when scanning stops. 

Press to clear the current keyboard entry. 
Pressed after the [F] key to unmask a memory channel. See the [MSS] key. Enter the 
memory channel (0-9) and then the [MC] key. 

Press to reverse the transmit and receive frequencies. The R EV symbol will appear on 
the display. The +REP ar -Rep mode must be in effect to use the reverse feature. 
Pressed after the [F] key to change the offset for +REP and -REP mode. Enter the receive 
frequency and press the [D] key. Enter the new offset, not the transmit frequency but the 
offset value (0.6 for 2 meters, 1 .6 for 220 and 5.0 for 440) and press the [SH IFT] key. 

Press to jump to the calling channel (Memory channel 1 )  
Pressed after the [F] key to deactivate the battery save mode .  See the [SAVE] key. 

Pressed after the [F] key to deactivate the PL encode/Decode operation .  See the [ENC) kev. 

Press to activate the Priority scan mode. Allows you to operate in the dial mode while the 
system automatically checks the last selected memory channel for activity. 
Pressed after the rFl kev to deactivate the beeo tone.  See the rBEEPl kev. 

Press before selecting any of the keyboard commands located above the key itself. 

Pressed after the [F] key to change the frequency step for the PMS scan mode. Enter a 
scan step number (0-9) and then press the [STEP] key. The review the step, press the 
[D] key and then the [STEP] key. 
NOTE: There is a button located in the battery mounting track that contrais the normal 
scanning step. 

This switch contrais the function of the meter. ln the S/PO position the meter wil l show 
the signal strenght of the received signal and the relitive power output during 
transmiss ion. ln  the BC position the meter wil l show the battery condition . 

CLEAR4MANt; BUSY This switch contrais the scan stop mode. l n  the CLEAR position the scanning wil l 
stop when a clear frequency is found. ln  the MANUAL mode the scanning will stop 
when you release the up ar down arrow key. ln the BUSY position the scanning 
will stop when a busy frequency is found. 

1 .  1 
KEY LOCK 

I• This switch contrais the keyboard. ln  the LOCK position no keyboard entrys are allowed . 
l n  the unlock position ,  all keyboard commands are accepted . 
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SPECIFICATIONS 

illlililllilllllllllllililllllll�lllli11111illlililili:lil!IJJJlli 1 44 - 1 48 220 - 224 

5 Hi / .5 Low 5 Hi / .5 Low 

111111111111111111111111111�1�11��111��11111:1111111111111:1111111111111:1 . 25uv .25uv 

-- .25 or .50 .25 or .50 

1 STORE A FREQUENCY IN MEMORY 

STEP STEP 

440 - 450 

4 Hi / .4 Low 

.25uv 

.25 or  .50 

TX M  �+ E ter +� + Select optional + Enter Memory L..E....J Freq
n
uency L..E....J offset and tone Channel # (0-9) 

+ � 
1 STORE AN 000-SPLIT REPEATER 

STEP STEP �+ Enter +� + Select optional + Enter Memory L!!..J Frequency L..E....J offset and tone Channel # (0-9) 

TX M  + � 1 
STEP TX M  

• Enter Transmit + r-o1 + 
Frequency L!!..J Enter Memory 

Channel # (0-9) + [Ll + � 
PL TONE CHART 

1 6 7 . 0  1 5  1 3 1 . 8  3 0  225 . 7  
2 7 1 . 9  1 6  1 3 6 .5  3 1  233 . 6  
3 77 .0  1 7  1 4 1 . 3 3 2  241 . 8  
4 8 2 . 5  1 8 1 46 . 2  3 3  250.3  
5 8 8 . 5  1 9 1 5 1 .4 3 4  67 .0  
6 94 .8  2 0  1 56 . 7  3 5  7 1 . 9  
7 1 00 . 0  2 1  1 62 . 3  3 6  74.4 
8 1 03 . 5  2 2  1 67 . 9  3 7  77 .0  
9 1 07 .2  23  1 73 . 8  3 8  7 9 . 7  

1 o 1 1 0 . 9  2 4  1 79 . 9  3 9  8 2 . 5  
1 1 1 1 4 . 8  2 5  1 86 . 2  4 0  85 .4  
1 2  1 1 8 . 8  2 6  1 92 . 8  4 1  8 8 . 5  
1 3  1 23 . 0  2 7  203.5  4 2  9 1 . 5  
1 4  1 27 .3  2 8  2 1 0 . 7  6 3  1 0 00 

2 9  21 8 . 1  
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VAESU FT- 1 1  
YAESU FT-41 1 , FT-8 1 1 , Fn1 1 

Low Power 
Alternate Keypad active 

Tone Encode on 
CTCSS on 

- Repeater shift 
Mernory Skip lndicator + Repeater shift 

Mernory nurnber 
Mernory Tune active 

VFO Selection 

PTI Switch Locked 

1 1 pTMF Me 

�IF LOW T SQ -+ fmB I --
--< � a a7 . 8 8 8 s � [Q lmo ªªª DOO 0001��-al 

1 1 1 Lo 

rnory rnode 

-- Vox Enabled 

__ Operating or 
Tone Frequency 

Keypad locked Signal/Power 
w Battery Voltage 

ower Off Active 
Power Saver Active 
Auto P 

Meter 

TONE T SET LOW MHz � CD [2J 0A 

SAVE APO LOCK MHz 

CD 0 [TI � B 

SlEP vox REV RPT SET [TI [IJ [IJ f FEP l c 
SKIP BELL FH 
fM R  I* [IJ fvFo f #  �º 

\ 

\ 
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• 
TONE [2J 
T SET [2J 
LOW lTI 

SAVE 

0 
APO 0 
LOCK 

� 
STEP 

cz=J 
vox 
[TI 

REV 

� 
BELL 

� 
SKIP 

IM R I* 

YAESU FT-4 1 1 ,  FT-8 1 1 ,  FT-9 1 1 

With Function key - Toggle between PL Encode, Decode and PL off. 

With Function key - Select a PL tone using the Tuning knob. Press again when done.  

With Function key - Select Low/High power 

With Function key - Select Power Saver function. After selecting the function , an option 
contrai of the power saver intervals can be selected by pressing a number key from 1 -9 .  
To turn off Power save press (FUNCTION] [SAVE) (0). A "S" will appear when the function 
is operating. 

With Function key - Turn on/off automatic power off feature. The Power off timing is 
control led by holding the 1 ,  2, or 3 key while turn ing the power on.  1 =1  O minutes, 
2=20 minutes and 3=30 minutes. 

With Function key - Toggle the keyboard and PTT lock. A user may need to activate 
the ful l  power of this key; hold down the (6) key while turning on the radio. 

With Function key - Select the tuning step. Select step with the tuning knob and then press 
the [STEPJ again .  

With Function key - Toggle the VOX function between LO, H igh sensitivity and off. 

With Function key - Reverse the Transmit and Receive Frequencies during the 
Duplex mode. 

With Function key - Turn the CTCSS Paging function on/off. The bell will sound when the 
proper PL tone is received. 

Alone - Enter Memory mode. 
With Function key and in Memory mode.- Toggle on/off the SCAN lock out feature. 

Alone - Enter VFO mode. 
With Function key and in Memory mode.- Turns on Memory 1 as priority. Memory 1 
will be scanned every 5 seconds. Press PTT to deactivate. 
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MHz @s 
RPT SET 

IFEP lc 

[!lo 

YAESU FT-4 1 1 ,  FT-8 1 1 ,  FT-9 1 1 

Alone - Tune up in Frequency or Memory. 
With Function key and in VFO mode.- Change Frequency up 1 megahertz. 

Alone - Tune up in Frequency or Memory. 
With Function key and in VFO mode.- Change Frequency down 1 megahertz. 

Alone - Select +, - or Simplex offset. 
With Function key -Selects Repeater offset. Use Freq. knob to change offset. Press 
again to change offset. 

Alone - This is the Function key used by al i  keyboard commands. 
Hold key down until 2 beeps sound to select Memory storage mode. Then d ial desired 
memory channel and press key again . 

Alone - toggles between the Call channel and the Memory or VFO 
With Function key - toggles the DTMF memory mode on and off. 

SPECIFICATIONS ii\illlllliliii\llllllllliiiiiilllllllllllillii 111111111111:11111111:11111111111 ::::111111111111�1,111::::1:1:111 
1 44-1 48 430 - 450 

9.5 / .4 6 .5/ .4 8 .5/ .4  

. 15  / 1 .  . 1 5  / 1 .6 5 / 35 

< . 1 6 uv. < . 1 58 uv. < .  uv. 

5 , 1 0 , 1 2 .5 
20 & 25 KHz --
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YAESU FT-4 1 1 ,  FT-8 1 1 ,  FT-9 1 1 

1:rs.D11e::1::1111u.1111::1s:::111111::::::It:::::It::1 
(only operates in VFO mode) 

t1 1UNNl 
KNC8 

Select 
Frequency 

Hold for 
2 beep 
sounds 

TUNING 
l<1G 

Select 
Memory 

ii11a11111•11111111111111111111111 t1 � � � -
TUNING 

l<1G 

Select Rec. 
Frequency 

Hold for 
2 beep 
sounds 

TUNING 
l<1G 

Select 
Memory 

1::i.;�)\1�111NIÊll:11!il§llBlíilJNl\l!:rnm1:::1t.t1:::::::i::1 nJNING 
l<1G 

Select TX. 
Frequency 

� 1 rrºI � Hold for 
2 beep Push and SKIP A=1 

IM R 1 � lvFo l 

rntlHIN'.G.:e::metlilNllG.:::neemlrn:I 
SlEP t1 SlEP � [TI � [TI 

� 

Select 
Ste 

�I 
CALUDTMF 

Activate DTMF mode 

[ TONE ITJ ,...,, 

SlEP [TI 
Enter DTMF Keys 
Up to 1 5  keys. 

� 
Hold down for 

1 .2 seconds until 
second beep 

Press 
briefly 

sounds hold down 

1·:1.1:m11::1í111::címll):::::::11:111:1:1:::::1 
SKIP � IM R I 

TONE ITJ 
Select a memory 

number 0-9 

TONE ITJ 
Press memory 

number again to 
hear DTMF codes. 

Hold down for 
1 .2 seconds until 

second beep 

Press to return 
to the normal 

display. 

To Activate DTMF memory :Activate DTMF mode, Press PTT and then press 
the number of the of the memory to send. 
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Up Scan 

+ 5 Volts 

Down Scan 

YAESU FT-X1 2RH 
FT-2 1 2RH & FT-71 2RH 

Tx Audio 

Rx Audio 

4 / 1 0  

PTT 

Squelch 
Busy (Jumper 1 6) 

4 5 / 5 1 .5 w 

Rear View of Microphone 
circu it board 

artsci i nc. Lost Users Manuais 1 1  5 



�Me 
Beeper On/Off D/M 

CALL Channel Recall D/M 

Channel Step Selection D 

Hide a Memory M 

Unhide a Memory M 

Lock/Unlock Keyboard D/M 

Memory Recai! D 

Memory Tune M 

Memory Storage D 

Memory Storage of D Transmit Freq. 

Change Standard Offset D/M 

Skip/Unskip a Memory M 

Set PUCTCSS Tone D/M 

Priority Mon (VFO) D 

Priority Mon (Memory) M 

1:::11 + s:::::I \OCE 
F/WRITE BEEP 

CAl.1. 

1 
c:::::::I + s:::::I FEV + O  + s:::::I FEV F/WRITE STEP Dial 5TEP 

�E + s:::::I FEV 
STEP 

c:::::::I + O + s:::::I FEV F/WRITE Dial STEP 

LDN 
1:::11 + 1 F/WRITE LCCK 

D/MR o 1 + 
SKIP Dial 
MHz o 1 + 
PRI Dial 

o + 1:::11 + 0 :-CH + 1:::11 F/WRITE F/WRITE Dial Dial 

o + c:::::::I F/WRITE + O SELECT + Iº ºI Push & 
MEMORVCH Hold 

Dial Dial PTT 

c:::::::I + s:::::I RPT + o SELECT + F/WRITE OFFSET s:::::1 RPT 
Dial 

o D/MR 
SELECT 1:::11 
MEMORVCH + F/WRITE + 1 D� �P 

c:::::::I + s:::::I 1tN: + o �T + s:::::I 1tN: F/WRITE Dial 

º'r + 0 + 01r + 
SKIP Dial SKIP 

MHz 
1:::11 + 1 F/WRITE 

PRI 

MHz 
c:::::::I + 1 F/WRITE PRI 

+ c:::::::I F/WRITE 

=E Press and hold for at least 1 /2 second until [FUNC] appears on display 
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DiQital Voice Recorder Com mands ( DVR- 1 Requi red) 

Voice System on/off 

Bit Rate Selection 

Input Selection 
(Mic/Speaker) 

Record I nput 

Playback (Speaker) 

Playback on the ai r 

Remete DTMF Centrei 

Lock out Recording 
and Playback 

Lock out Recording on ly 

m::::::::l lt\I + O  + .::::::::1 lt\I STEP Dial STEP 

.::::::::1 TCN: S will appear for Speaker, M for Microphone 

� Located on Microphone Button 

1 DOWN 1 Located on Microphone Button 

fõõl Push & L_j Hold 
PTT 

.::::::::1 RPT 

MHz 

1 
PRI 
MHz MHz 

1 + 1 
PRI PRI 

+ 1 DOWNI 

Contra i  by anoth er Radio with a DTM F Microphone 

Reset ### Cancel input or  stop recording 
Check Empty # 0 0  Check for unused segment(s) High/Low tone=Success 
Record All * 0 0  Record segments 2 through 8 Callsign played=Success 
Record One *O 1 Record in any 9unlocked0 segment Callsign played=Success 
Bit Rate * 1 ( r) Set Bit Rate r=(1 -4) for recording Callsign played=Success 
Confirm # 0 1  Playback last recording to confirm Callsign & Beep=Success 
Lock Last * 0 2  Lock last recording High/Low tone=Success 
Play All # 1 0 Playback all unlocked segments Callsign & Beep=Success 
Play one # 1  (x )  Playback segment X=(1 -8) Callsign & Beep=Success 
Unlock All #20  Unlock all locked segments High/Low tone=Success 
Unlock One #2(x)  Unlock segment X=(1 -8) High/Low tone=Success 
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Notes 



Y AESU FT-227R 
MBvORIZER 

MEMORY swrrcH DIGITAL DISPLAY 
5 KHZ SWITCH 

TONE (PL) ENCODE SWITCH 
MEMORY CHANEL ACTIVE 

CHANNEL SELECTOR 
FUNCTION SWITCH 

SQUELCH (OUTER CONTROL) 
VOLUME CONTROL (INNER CONTROL) 

2 . 5/ 1  1 O / 1  1 .5 w 

artsci i nc. 

S-MEfER 

ON THE AIA LIGHT 
BUSY LIGHT 

>.3uV 
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Notes 



. 1 / 1 . 1 

YAESU FT-290 R l l 

CLARIFIER Contrai 
Al lows a 1 KHz adjustment to 

the receiving frequency t 

[ Memory Recall active i Memory channel number 

Alt key MD Eh m !J di  & m [b o- Call channel active 

Function�ss }:A O O R B 
VFO (a or B) active 

Mode uss 8 L . 1-.l c:J _l. CW -+ 'P TONE REV L O W  

Noice Blanker o� J 11 T L Low Power transmit 
Repeater Shift Reverse RX/TX Freqs. 

. 5 /2 . 5 1 . 0 w 

Tone squelch active 
Semi Duplex (VFO A/B split) 

Up Scan 

+ B  
> . 25uV 

Tx Audio 

Rx Audio 
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Yaesu FT-290 

11-BAW--
F 

O FUNCTION KEY- Press to activate alternate keys. Press another key within 3 seconds. 

PR 

@ 
DWN 

0 

LOW 

(STEPJ 
TONE 

(REVJ 

VFO-Press to enter the VFO mode, press to switch between VFO A & B 
PMS-Press to activate Program memory scan (Memories 1 & 2) 

M A- Press to enter the Memory channel mode 
PAI- Press to activate the Priority Memory channel scan while in the VFO.  

UP- Press to move up  in Frequency (1 MHz i n  FM 1 OOKHz i n  SSB/CW) 
DWN- Press to move down in Frequency (1  MHz in FM 1 OOKHz in  SSB/CW) 

CALL- Press to jump to the CALL channel . Press after the [M] key to store a freqency 
into the CALL memory 

APT- Press the select the Transmitter Offset direction . 
DUP- Press to activate the DUPLEX operation with the VFO A and VFO B. 

STEP- Press to select the Frequency steps (25, 1 00 and 2500Hz for CW/SSB) 
LOW- Press to select Low/High Transmitter power 

AEV- Press to exchange the transmit and receive frequencies. 
TONE- Press to activate the optional FTS-7 PL encoder/decoder. 

MODE- Press to select the operating mode. (FM, CW, USB ar LSB) 
NB- Press to activate/deactivate the noise Blanker 

M- Press to store a VFO Frequency into a Memory. 

F TS-7 DIP SVVITCH P R O G R A M M I N G  EXAMPLES 
S WITCH N UMBER • SW!TCH NUMBER • 

F R EQ 
6 7 . 0 H z  
7 1 . 9 

4 . 4  
1.a 
9, 7 Z.!i 

8 5. 4  
8 8 . !i  
9 1 . 5 
94 . B  

10 0 . D  
10 3 .  5 
1D7 . 2  , ,  o .  9 
1 1 4 . R  
1 t  8.8 123 . D  
1 2 7 - 3  
1 3 1 . 8 

1 2 

o -- o - -
o o - o - -- -
o -- o - o 
o o 
- -
o -- o 
o o - -
o -- o 
o o 

• OIP S W  O :  O N  

3 4 - -- -
o -- -
o -
o -- o 
o -- o 
o -
o -- o - o - o - o 
o o 
o o 
o o 
o o 

5 6 F R E O  1 2 3 - - 1 3 6 . !> H i  - - -- - 1 4 1 . J o - -- o 1 4 6 . 2  - o -- - 1 5 1 . 4 o o -- o 1 5 6 .  7 - - o - - 1 6 2 . 2  o - o - o 1 6 7 . 9 - o o - - 1 7 3 .  B o o o - o l 7 9 .  9 - - -- - 1 8 6 .  2 o - -- - 1 9 2 . 8  - o -- - 2 Q J .  5 o o -- - 2 1  o .  7 - - o - - 2 1 8 '  1 o - o - - 22!i. 7 - o o - 2 3 3 . 6  o o o - - 2 4 1  . e  - - -- - 2 so .  J o - -- -
O I P  S W  N O (l)  O N :  T O Nf S O U E L C H 

O f f  = E lll C O O f R O lll L Y  
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4 5 6 - o -- o -- -- -- -- -- o -- o -
o o -
o o -
o o -
o o -
o o -
o o -
o o 
o o -- - o - - o 

SWITCH NUMBER • 
F 1 2 3 4 6 6  
& 7 - 0H1 O - - - - -

l l 1 1 1 1 1 �  l G7.0Hz 

t 
ON • Enc/0.C 
O F F  • Encodtr only 

::.\2, 11Tlí1nrn!1 
ON i ! i ! ! ! ! 88.5Hz 

1 2 3 4 � 6 7 

artsci i nc . 



VAESU FT-470 

llUl�MErll 

1:Q!!!�!:!Q·:1 

artsci i nc. 

11]) CJlTI O c::J CJ I  .._ ____. 

A B 1 4 7 • 5 2 �� 4 4 8 • 5 5 
S-PO 1 H:::::::J 1 1 c:J 

DTMF 
lcALLI 

TONE CD 
SAVE 

0 
SlEP 

[?] 
SKIP 

� 

ALT 
leANol lsue 1 � 
T SET LOW MHz cu [!] � 
APO LOCK MHz 

CD [TI @ 
BEEP PTT LOCK PRT SET 

� lTI � 
BELL � 

ITJ lvFol � 
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--
TONE [2J 
T SET CD 
LOW � 
SAVE 

CD 
APO 

ITJ 
LOCK 

� 
STEP 

[2J 
BEEP 

[!] 
PTT LOCK 

� 
BELL 

[TI 
DTMF 

lcALLI 

ALT 
leANol 

After pressing the Function key - Tum PL I CTCSS tone on/off. 

After pressing the Function key - Select a PL tone using the Tuning knob. Press again 
when dane. 

After pressing the Function key - Select Low/High power 

After pressing the Function key - Select Power Saver function . After selecting the 
function , an option contrai of the power saver intervals can be selected by pressing a 
number key from 1 -9. 
To tum off Power save press [FUNCTION] [SAVE] [O]. A "S" wil l appear when the 
function is operating. 

After pressing the Function key - Tum on/off automatic power off feature. The Power off 
timing is 
control led by holding the 1 ,  2, or 3 key while tuming the power on. 1 =1 O minutes, 
2=20 minutes and 3=30 minutes. 

After pressing the Function key - Tum the keyboard lock on/off. 

After pressing the Function key - Select the tuning step. Select step with the tuning knob 
and then press 
the [STEP] again. 

After pressing the Function key - Tum the keyboard beep sound on/off. 

After pressing the Function key - Tum the PTT lock on/off. 

With Function key - Tum the CTCSS Paging function on/off. The bell wi l l  sound when the 
proper PL tone is received. 

Alone - toggles vbetween the Call channel and the Memory ar VFO 
With Function key - toggles the DTMF memory mode on and off. 

Alone - Exchange the Main display with the sub display band. 
After pressing the Function key the Alert mode is activated .  
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YAESU FT-470 

--
lsue 1 

SKIP 

� 

MHz � 
MHz 

� 
PRT SET 

� 

Alone - Toggles on and off the Sub band display. 

Alone - Exchange the Transmit and Receive frequencies while in the Duplex repeater 
mede.  

Alone - Enter Memory mede. 
After pressing the Function key and in Memory mede.- Toggle on/off the SCAN lock out 
feature. 

Alone - Enter VFO mede. 
After pressing the Function key and in Memory mede.- Turns on Memory 1 as priority. 
Memory 1 wil l be scanned every 5 seconds. Press PIT to deactivate. 

Alone - Tune up in Frequency ar Memory. 
After pressing the Function key and in VFO mede.- Change Frequency up 1 megahertz. 

Alone - Tune up in Frequency ar Memory. 
After pressing the Function key and in  VFO mede.- Change Frequency down 1 megahertz. 

Alone - Select +, - ar Simplex offset. 
After pressing the Function key -Selects Repeater offset. Use Freq. knob to change offset. 
Press again to change offset. 

Alone - This is the Function key used by all keyboard commands. 
Hold key down until 2 beeps sound to select Memory storage mede.  Then d ial desired 
memory channel and press key again.  

SPECIFICATIONS :11111111111111111111.11·:1,1111111111111 

artsci i nc. 

1 40 - 1 70 
430-450 

9.5 I .4 

. I . 

< . 1 6 uv. 
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YAESU FT-470 

1::s.mB.e.::1::mE.iuêN.õ.Mi:j[N.ljMÊ.MÔBYlill l :::: : : ::: ::i:::] 
(only operates in VFO mode) u 

TUNING 
KNOB 

TUNING 
KNOB 

!l!llltllllllllllllllllllllllllllll u � u � -
Select 

Frequency 

Hold for 
2 beep 
sounds 

Select 
Memory 

1.:::::.::::::m111111:::1:::11m11oc:::1:N.Jt1:::roa1:::111::::::::::::::1 
SKIP ffil 

IM R  1 � lvFo l 

TUNING 
KNOB 

Select Rec. 
Frequency 

·U 
TUNING 

KNOB 

Select TX. 
Frequency 

Hold for 
2 beep 
sounds 

Hold for 
2 beep 
sounds 

TUNING 
t<r>D3 

Select 
Memory 

Push and 
hold down 

M:::::::eHANGe.me muN1fi.11.smee:::::::::::):I 
STEP u STEP � [2]  � [2J 

lm1:m111::ímt1:::t§llff.J.::::::::::::::::::::::I 
SKIP 

Select 
Step 

� IM R I 

DTMF 
lcALLI 

Hold down for 

TONE ITJ 
Activate DTMF mode 1 .2 seconds until Select a memory 

[a:] STEP [2J ,,.,,,, 
Enter DTMF Keys 
Up to 1 5  keys. 

second beep number 0-9 

DTMF TONE 
lcALLI ITJ 

Press memory 
Press number again to 
briefly hear DTM F codes. 

Hold down for 
1 .2 seconds until 

second beep 

DTMF 
lcALLI 

Press to return 
to the normal 

display. 

To Activate DTMF memory :Activate DTMF mode, Press PTT and then press 
the number of the of the memory to send. 
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YAES U FT-727R 

SCAN ACTIVE -
CROSS BAND -

PRIORITY ACTIVE 
POMETER 

MEMORY MODE -

artsci i nc. 

FUNCTION --
BUTTON 

BEEP TONE ACTIVE 

REPEATER OFFSET DIRECTIO'J 
R

I
EVERSE OFFSET FUNCTIO'J 

POWER SAVE 
1 

SCAN 1-REP l l+REP 1 1  REV 1 1 SAVE 1 !TONE 1 - Ta.JE SQUELCH 

ICLP' l�I B BB B l2J - BATTERY CHK MODE ;j� 4B • • s 
� lfil IT> ID ID ID ID ID ID ID ID ID 

1 MEMORY CH & POIS METER SCALE 

S-METER ACTIVE 

KEYLOCK ACTIVE 

-REP SIMP +REP PfvS P SET 0 0 0 � �  
SAV T T DEC T SET TX M S/CH 0 0 [0 � �  
SAVE T ENC SCAN M C SHIFT [O [TI � 0 �  
LOCK BATI BEEP DUP STEP D ITJ 0 � 0  
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FT-727R 

SIMP ITI 
+REP [2J 

PSET 

� 
SAV T 0 
T DEC UJ 
T SET [!] 
TX M � 
S/CH 

� 

Pressed after the [F] key to select the down repeater offset. This option is selected when 
using a repeater with a down shift.(See [SHIFT] key) 

Pressed after the [F] key to select no repeater offset. Thisoption is selected when 
Simplex operation is needed. 

Pressed after the [F] key to select the down repeater ottset. Thisoption is selected 
when using a repeater with a down shift. (See [SHIFT] key) 

Press to decrement the operating Frequency/Memory. Hold Down for 1 second to start 
the scan mede. 
Pressed after the [F] key to select Programmed Memory Scan. This key will start 
scanning at the frequency held in the last selected memory channel . Scanning will 
continue until the frequency reaches the frequency held in the previous memory 
channel. 

Press to increment the operating Frequency/Memory. Hold Down for 1 second to start 
the scan mede. 
Pressed after the [F] key to select the number of steps to scan. Enter in a new number 
and the press [P set] again .  

Pressed after the [F] key will set the current power saver timer. lntervals are selected 
by entering a number 0-9 and then the [SAV T]. 

Pressed after the [F] key will set the tone squelch mede (FTS-6 PL board required) .  An 
incomming signal must have the proper PL tone or the radio wil l  not unsquelch . 

Pressed after the [F] key wi ll set the subaudable PL tone. Selecte the proper PL tone 
using the up and down aroow keys and then press the [T SET] key. See PL table below. 

Press to store the VFO Frequency into a memory channel. Enter Frequency and then the 
[D] key. Enter the Memory channel number (0-9) and press the [M] key. 
Pressed after the [Fl key to enter a separate Transmit frequency. This function is used 
to operate "Odd Split" repeaters. Enter Receive frequency described above and then 
enter the Transmit trequency and press [D]. Enter the Memory channel # and then the 
[TX M) key. Only available for memories 1 - 4. 

Press to enter memory mede. ln the VFO mede you may enter a memory channel # and 
then press the [MR] key to enter memory mede and recall that exact memory. 
Pressed after the [F] key will toggle the S-meter or memory channel ind icators. 
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FT-727 R 

SAVE [TI 
T ENC � 
SCAN 

� 
M C  0 

SHIFT � 
LOCK D 
BATI [IJ 
BEEP [!] 
DUP 

lv / U  1 

SlEP [EJ 

Pressed after the [F] key to activate/ deactivate the power save mode. See the [SAV T] 
key. The save mode wil l remain active even after the radio is turned off and back on. 

Pressed after the [F] key to activate the PL subaudible encoder. See the [T set] key. A PL 
tone is required by some repeaters. The optional FTS-6 is required . 

Pressed after the [F] key to activate the scan mode. Hold down the up or down arrow keys 
to start the scanning. 

Press to ele ar the current keyboard entry. 
Pressed after the [F] key to unmask a memory channel. See the [MSS] key. Enter the 
memory channel (0-9) and then the [MC] key. 

Press to reverse the transmit and receive frequencies. The REV symbol will appear on 
the display. The +REP or -Rep mode must be in effect to use the reverse feature. 
Pressed after the [F] key to change the offset for +REP and -REP mode.  Enter the receive 
frequency and press the [O] key. Enter the new offset, not the transmit frequency but the 
offset value (0.6 for 2 meters, 1 .6 for 220 and 5.0 for 440) and press the [SHIFT] key. 

Press to jump to the call ing channel (Memory channel 1 )  
Pressed after the [F] key to lock/unlock the keyboard. 

Pressed after the [F] key to display the battery voltage levei .  

Press to activate the Priority scan mode. Al lows you to operate in  the dial mode while the 
system automatically checks the last selected memory channel for activity. 
Pressed after the [F] key to deactivate the beep tone. See the [BEEP] key. 

Press to alternate the VHF & UHF frequency display. 
Pressed after the [F] key to activate the duplex mode. This al lows you to monitor one 
band (ie. 2 meters) and transmit on the other. Set the desired frequencies using the 
[V/U] key and then press the [DUP] key. 

Pressed after the [F] key to change the frequency step for the PMS scan mode. Enter a 
scan step number (0-9) and then press the [STEP] key. The review the step, press the 
[O] key and then the [STEP] key. 
NOTE: There is a button located in the battery mounting track that contrais the normal 
scanning step. 
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FT-727R 

1:::s.moa:e:=11:::11ms.e;mrr::ee.eei1ieai::iii:itl 
STEP STEP �+ Enter +� + Select optional + Enter Memory � Frequency � offset and tone Channel # (0-4) 

STEP 

TX M  + � 

TX M  � Enter Transmit + í[)I + 
Frequency � Enter Memory 

Channel # (0-4) + 0 + � 

Specif icat ions 

, Ê��q���:�?''a:ri9� ' :::: .:::::::::::: 1 44 - 1 4s 44o-4so MHz 

1 3 O Lost Users M anuais 

S/1 O KHz 1 2.S/2S KHz 

soma. I 1 .3 Amp. 

soma. I 1 .3S Amp 
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V AESU FT-XX1 1 

artsci i nc. 

FT-???,  FT-??? ,  FT-231 1 

VAESU FT-xX1 1 

Up 

5 V @  1 5  ma. 

Down 

Microphone 
audio 

Speaker 

Ground 

PTT switch 

COS open =8V 
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YAESU FT-XX1 1 

J���'', • ]',: , ;:Pt!c:� .. --i '.!": i . •• . •  1; : efi�-m�s,:i,;,li;�(i(,,�.;t<,l\t 
PRI 1 CALL 1 
M 1 D/MR 1 

LOCK 1 REPI 
F 1 11 1 

� 
MHz 
MHz 

00 
STEP 1 REVI 
T SET ITJ 

Press to activate the cal l channel scan(Memory channel O) . 
Pressed after the [F] key activates the priority channel scan (Memory channel 1 ) .  
Select the memory channel you wish to monitor and the press the [PAI] key. To cancel 
press the [D/MR] key. 

Press to switch between the VFO and Memory modes. ln the Memory mode, the channel 
number will appear in the upper left of the display. 
Pressed after the [F] key to store the VFO frequency information into a memory channel. 
After pressing the [M] key you must select a memory channel using the Dial selector and 
the press the [M] key again to complete the store a memory operation . 

Press to select the desired repeater offset direction. Options are simplex, + (up) and -
(down).  The + or - simbol will appear on the display to indicate the di rection . No + or 
- indicated simplex operation, both the + and - indicate an odd-split. Only Memories 
0-6 can store an odd split. 
Pressed after the [F] key to lock and unlock the keyboard. ln the Lock mode, a "L" will 
appear in the bottom left of the display. ln the LOck mode the Dial Knob is not locked ! 

This is the Function key. This key must be pressed and released to select any of the 
keyboard commands imprinted above the other keys. When the [F] key is pressed, a "F" 
symbol will appear in the display. Vou must press another key within 4 seconds. 

Press to increment the operating Frequency/Memory. Hold Down for 1 second to start 
the scan mode. 
Pressed after the [F] key to increment the operating frequency by one megahertz. 

Press to decrement the operating Frequency/Memory. Hold Down for 1 second to start 
the scan mode. 
Pressed after the [F] key to decrement the operating frequency by one megahertz. 

Press to reverse the Transmit/Receive Frequencies while in the [SH IFT]/Repeater 
mode. The d isplay will flash the + or - symbol while in this mode. Operates in VFO and 
Memory modes. 
Pressed after the [F] key to change the frequency step. The step is the amount of 
frequency change that occurs when you turn the d ial selector. 

Pressed in Memory and VFO mode, this key will cause the transmitted signal to be encoded 
with a PL subaudible tone. (The optional FTS-1 2  is required) Press the [T] key again to 
activate the decode (CTCSS)mode. When in the decode mode, the incoming signal must ha�e 
the proper PL tone to be received. 
Pressed after the [F] key to change the subaudible (PL) tone. Use the Dial selector to 
change to the desired PL tone. Press the [T SET] again to exit the mode. Changes to a 
memory channel will not be retained after the VFO or another memory channel is selected . 
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YAESU FT-XX1 1 

1::s.i111::1Jl{EQUENê.IU'N:::11me1m:::::::::::::::::::::::::::1 
(only operates in VFO mede) 

u F M u M l mm 1 1 D/MR 1 1 D!MR 1 lUNING lUNING 

KNOB KNOB 

Select Rec. Select 
Frequency Memory 

111111111111111111111111111111111111 
(For Memories 0-6) 

M M t) F 
íiiifl 

lUNING � 
u 1 D/MR 1 lUNING 1 D/MR 1 -

KNOB 

Select Rec. 
Frequency 

KNOB 

Select 
Memory 

lU F M 
lUNING 1 mm 1 1 0/MR 1 

KNOB 
u 

lUNING 
KNOB 

Select TX. 
Frequency 

Select 
Memory 

SPECIFICATIONS 

1 44-1 48 220 -225 

9.5 / .4  6 .5/ .4 

5 / 45 5 / 25 

< .25 uv. < .25 uv. 

1 . 5 1 .5 

1 6 0/5 0 / 1 75  1 6 0 / 5 0 / 1  75  

18881TTo M � l o1MR I 
Push and 
hold down 

440-450 

8 .5/ . 4  

5 / 35 

< .25 uv. 

1 .5 

1 6 0 /5 0 / 1  7 5  

1 2 6 0 - 1 300  

5 .5/ 2 .5  

1 /  1 o 

< .25 uv. 

1 .5 

1 6 0 / 5 0 / 1  75  
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ALL IN ONE! 
CHARTS, TABLES & DRAWINGS 

lst Edltion 

Amateur 
HamBook 

$ 14.95 

Hlm'Book � �1. n. 1 .  A relerenot b::lok. lha:CWI btealy handledor 
oonst.led; 1 m-.u.I. 2. A book c:ort-*'g g�. 1atM1 n drawlng o1 $ 1 4 . 95 -·--···---p Add $3 Shipping 

Visa, MC,Amer X. 

• Ante n n a  Construct ion . 

• Latitude & Long itude 

of U .S .  C ities 

• Shortwave, Rtty, 

Satel l ite Freqs. 

• A m ust for a l l  Ham 

Operators .  

• Sold in  Radio stores 

Everywhere .  

11\1 IJ1ll 

N-CONNECTOR 
ASSEMBL Y INSTRUCTIONS 

NUT WASHER GASKET CLAMP MALE PLUGBODY 
SPREAO CONTACT PIN 

� �REMOVECOAXJACKET � APPROX. 9/16 1NCH 

� PLACETHECLAMPON THECOAX 

� FOLOTHEBRAID OVERTHECLAMP 

_k' TRIM BRAID TO FIT PROPER. Y ON CLAMP. 

SOi.DER MAi.E PIN ON CENTER 

CQll[)(X;TOR CF TI-E COAX. 
NJTE:t.EE ARPE Fl.ElORlFF UP 

1tE CENTmCXH1.ICl"a.l.NrERTI-E 
9Cl.DER tO..ETONJRCM 1lE 

SCJ..OmJClNT. 

mt=I 'PUSH PLUG BOOYOO COAX 

ANO TIGHTEN THE NUT. 

P.O.  Box 1 848 
Burbank, CA 9 1 507 
(8 1 8) 843-4080 



V AESU FT-2700RH 

VOL-@ SQL 

o 

CALL TCALL 

1- - 1  

VFO 

1- - 1  

Power, Volume and squelch are all provided on this control .  Volume and power are 
control led from the middle knob. Squelch is control led by the outer knob. 

This key will activate the Programmable memory scan mode.  Store the lowest 
frequency in memory 9, store the highest frequency in memory O. Press the [PRS] 
button and then the up or down buttons on the microphone to start the scan . 

This key will activate the duplex (cross band) mode. VFO A and B are used. This will 
allow you the simultaneously receive on one band and transmit on the other. 

This button is used to activate the extra memory storage channel cal led CALL 1 . To store 
a frequency into the CALL 1 memory, dial the desired frequency. press the [M] button 
and then the left hand side of the [CALL TCALL] button. The select the CALL 1 memory, 
simply press the left hand side in any mode. 
Press and holding the [PRI] button to activate the fixed CALL2 memory. 
Pressing the right hand side will force a tone busrt to be transmitted . 

Switch between VFO and Memory modes. ln the Memory mode, the Memory channel 
indicator will turn on. Two VFO's are available VFO A and VFO B. Press the right side 
of the button the alternate VFOs. 
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FT-2700RH 

Y MHz M CH  .A. 

r;--, � 

� � 

� � 

jMI � 

- s + 

[[] 
DIM 

� 
LOW 

E:J 
FEV 

E:J 

l n  VFO mode, this button wil l change the frequency by Megahertz. Press the left 
side to move down or the right side to move up. 
l n  Memory mode the the left hand button wil l  move down to the previous 
memory channel, pressing the right side will move the display up to the next 
memory channel .  

Press this button the adjust the channel stepping . ln VHF step are 5 o r  1 O kHz. 
ln UHF step are 1 2.5 kHz or 25 kHz 

ln Memory and VFO mode, this key will cause the Transmitted signal to be encoded with 
a PL subaudable tone. Many repeaters require a PL tone to activate the repeater. This 
tone can also be used with another radio that has the CTCSS feature. 
Pressed again to activate the CTCSS feature. CTCSS will place the radio in 
a mode that will require the incomming signal to be encoded with the proper PL 
subaudable tone. Note : not all repeater encode a PL tone. 

Pressed to change the subaudable (PL) tone. (Optional FTS-8 is required.) Use the Dial 
selector to change to the desired PL tone. Press the [T SET] again to exit the mede.  
Changes to a memory channel wi l l  not be retained after the VFO or another memory 
channel is selected . 

l n  VFO mode it stores the VFO frequency into a memory channel .  Tune the desired 
Frequency. Press the [M] Key and release, select the desired Memory channel and 
then press the [M] Key again. All this must be done within 6 seconds. 
Memories 1 -8 are used to store "ODD SPLIT" repeater offsets. D ial the desired Receive 
frequency and press the [M] key. Select the memory number and press [M] again .  Dial 
the desired Transmit Frequency and press the [M] key, hold the PTT switch and press 
[M] again . Note: the [-S+] and [REV] keys will be disabled .  

This button is used to activate the Prioroty memory mede .  Select the  desired memory 
channel and then press the [PAI] button. Now you may monitor any frequency in the VFO 
mode. Every 6 seconds the Priority memory channel wil l  be checked for activity. When 
activity is detected. the memory will be displayed . 

ln  VFO and MEMORY modes, the transmitter offset will be changed from minus (-) 
to Simplex to a positive (+) offset. 

This key will dim the display l ight. 

This key is used to select the desired transmitter output power level. See Power 
level chart. The Signal/RF indicator will display the selected power level when the PTT 
switch is pressed . .  High power will show all bars l ighted. Low power will light 3-4 
h�rn. 

This key switches the Receive frequency and the Transmit frequency, 

1 3 6 Lost Users M anuais artsci i nc. 



FT-2700RH 
This controlls the backup battery 

This key select the automatic tone burst when ever the 
PTT is pushed. 

This controlls the type of scan mode. 
A scan resumes scan after 6 seconds 

This controlls the voice mode. 
ON select voice whenever a mode is changed 
OFF selects voice only when the SPEAK button is pressed 

lo 
ON OFF 
BACKUP 

lo 
ON OFF 
BURST 

lo 
A 8 
SCAN 

1 
lo 
ON OFF 
VOICE 

5 V @  1 5  ma. 

Microphone 
audio 

Up Ground 

PTT switch 

r-��r;;;;;:;;;;;;:;;:;:::;;;;;;;;:;;;;;;:;;:;:::;;;;;;;;:;;;;;;:;;:;;;;:;;:;;;:;;;;;:;;;;;;:;;:;;--�--, Down 

l.@-.!B.l:l:':M=§Bll·llmiN.fi§if::::::::::;::,:.1 

u 
+ TUNING + 1-Kl'IOB 

Select 
Memory 
Channel 

artsci i nc . 

VFO 

- 1 
Press 

l eft 
side 

Speaker 

11:111:111111111111111111111111111111111111111 

600mA 
3 Amps 
7 Amps 

.20 uv 

2 Watts 
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Notes 



YAES U  FT-4700R H  

70cm BANO 

FUNC/ALT/LOCK 

General Status 
Indica tora 2m BANO 

Memory CTCSS Rptr Memory CTCSS Rptr 

Indlcator Status Shift lndicator S tatus Shift [J mm .,,)DEC -'=-=.:i mm ENC ,DEC -l p���ry�>�88.888s = .,  7K�8.888s lndicator -••:1-0-1-a � -�-.-1'-t � fl!fíliJun11111dl•I i!:!?:;:._T mili111111111nRU 

Squelch Squelch 

Open Open 

Rx Signal S trength/ 

Tx Power Out Meter 

Low (5W) 

Rx Signal Strength/ 
Tx Power Out Meter 

Tx Audio Tx Power Selected 

Up Scan 

+ 5  

Rx Audio 

artsci i nc. 

--o•-r]....-----T CALL 
8 0--70cm BUSY 
7 0--2m BUSY 
6 0--70cm or 2m BUSY 

"""'...U.__._O 9 5 0--Primary Band BUSY 

Jumpers located i nside 
front panei above a 06 
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YEASU FT-4700 

Beeper On/Off D/M 

CALL Channel Recall D/M 

Channel Step Selection D 

Hide a Memory M 

Unhide a Memory M 

Lock/U nlock Keyboard D/M 

Memory Recall D 

Memory Tune M 

Memory Storage D 

Memory Storage of 
D 

Transmit Freq. 

Mute Second Band D/M 

Skip/Unskip a Memory M 

Set PUCTCSS Tone D/M 

Priority Mon (VFO) D 

Priority Mon (Memo ry) M 

F [M] 

F [M] REV/STEP o 
o + o + Dial 
F [M] REV/STEP 

o + o 
F [M] o REV/STEP 

o + oial + D 
LOCK D 
D/MR o 
CJ + Dial 
rM 

o � + 121 Dial 
F [M] HOLO UNTIL D CH # BLINKS 

F [M) HOLO UNTL D CH # BLINKS 

MUTE/PRI 

D 

º =  + Dial 
º =  + Dial 

+ F [M] 
D 

+ lõõl Push & + F [M] L_j Hold r-1 
PTT L__J 

F [M] REV/STEP / F [M] o SELECT REV/STEP 

o + o  o + oial t.Q(Rf + o 
F [M] TONE o TONE 

o + o + Dial + o 
D/MR o D/MR F [M] MUTE/PRI 

o + oial + o + o + o  
F [M] MUTE/PRI 

o + o  
CJ Press and hold for at least 1 /2 second unti l [FUNC] appears on display 

1 4 O Lost Users M an u ais artsci i nc. 



YEASU FT-4700 

F [M] 

D 
SUB 

D 
MUTE/PRI 

D 
D/MR 

D 
LoCK D 
TONE 

D 
RPT 

D 
REV/STEP 

D 

• 
l!?!wi:::::::I 

Shift other  keys to 
alternate fu nctions 

Toggle Secondary Band 

Toggle automatic m uting 

Toggle VFO/Memory mode 

Toggle keyboard lock 

Toggle Tone Squelch 
ENCODE/DECODE/OFF 

Select Repeater Shift 
UP/DOWN/SIMPLEX 

Switch RX & TX Frequencies 
duri ng [RPT] operation 

Jump to CALL Channel 

Swap Primary and 
Secondary band 

Step up or down 1 MHz 

Toggle High/Low TX power 

Toggle Display Brightness 

11 111 1 3 / 1 0  

1 11 111 3 / 1 0  

50 / 5 

40 / 5 

artsci i nc. 

Cancel alternate functions 

Allow Tuning and Change of 
Settings on  Secondary Band 

Activate Priority Monitoring 

Scan Skip ( in memory mode) 

none 

Select PL tone 

Toggle Repeater Offset 

Toggle Step Selecting 

none 

Enable Alternate Band Scan 

Step up or  down 1 MHz 

sarne 

Toggle Scan Stop Beep 

1 .5 w > . 1 u V  

1 .5 w > . 1 u V  
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-- ORDER FORM 

Radio/Tech Easy to follow instructions and 
Modifications diagrams of modifications for $ 1 9 . 95 
4th Volume the popular amateur radias. 

Federal Scanner Frequency guide for 
Assignments all Federal Government $24 . 95 
Volume #3 Agencies. 

U.S. Repeater 
VHF & UHF Repeater quide for 
the USA with State Maps 

MapBook # 2 
showing popular repeaters. 

$ 9 . 9 5  

Amateur  A collection of  Graphs, 

HamBook Tables, Charts and 
Construction plans. 

$ 1 4 . 9 5  

Lost Users Programming instructions 

Manuais for all the popular radias. $ 1 9 . 9 5 

Shortwave A complete listing of al l the 
Frequency transmissions on the .2 - 30 

List MHz shortwave bands 
$ 1 4 . 9 5 

QSL Card 
Package contains 2 QSL Card 

Holder 
protectors that each hold 20 
cards. 

$4 . 95 

MAIL ORDER FORM TO: 
SUBTOTAL 

SHIP TO: 

NAME 

ADDRESS 

CITY 

PHONE ( 

SALES TAX 

8.25 o/o CA 

ST 

SHIPPING 

OFDER 
TOTAL 

ZIP 

$ 4 .00 

jjj····jj'··JQ,iJ.jgffillBllRil 
- BILLING INFORMATION 

1:::11iiiiiird·1-�!§E�{9i§�lilli,ml§!!l.:.lllê�§::::::::::::::=::::::::::::::··. 
CARO # 

1 EXP DATE 

SIGNATURE 

1 f ( 

. . ' 

; ·  
i 
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