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What Is A Repeater?
   A repeater is a device which will 

receive a signal on one frequency 
and simultaneously transmit it on 
another frequency.



  

All Repeaters Are not 
Voice Repeaters



  

Types of Repeaters
• FM Voice – Very common.
• ATV – Amateur Television. TAARC
• AM and SSB - Not very common.
• Digipeaters – Primarily used for packet 

communications.
• Multi-channel (wideband) – Amateur 

satellites.



  

• Most hams are familiar with FM voice 
repeaters.  

• They are the most popular repeater used 
in Amateur Radio.

• These repeaters are commonly found on 
29, 144, 222, 440, 900MHz bands. 1.2gig

• Though not as popular, there are FM 
repeaters on the 6m amateur band.



  

When we use the term repeater we 
are almost always talking about 
transmitters and receivers on VHF 
or higher bands, where radio-wave 
propagation is normally line of sight.



  

The Basic Repeater Components: 



  

Antenna 
Most repeaters use only one antenna. The antenna is used 
on transmit and receive signals that are going into and out of 
the repeater. It usually is a high performance, high gain, 
heavy duty, and very efficient antenna located as high on a 
tower or structure as we can get it above the surrounding 
terrain. 
Lots of repeater system antennas are located on a high hill or 
mountain. 
Antenna systems for repeater use are usually very costly and 
have an omni-directional pattern.



  

The feed line used on most repeaters is not just a piece of 
standard 50 ohm coax cable. A type of specialized feed line 
called "hard line" is usually used. 
It is very similar to cable tv line that you see strung between 
power poles around town. Look just above the telephone lines 
and you will see much larger "aluminum" cable. 
The signal loss with hard line versus regular coax is much 
lower than in standard coax, so more power gets to the 
antenna and weaker signals can be received due to the very 
low loss of the "hard line".

Feed line



  

 

Controller

This is the brain of the repeater. It handles repeater 
station ID using either CW or voice, activates the 
transmitter at the appropriate times, and sometimes 
performs many other functions depending on the 
sophistication of the repeater. Some also have a DVR 
(Digital Voice Recorder) for announcements and 
messages. The controller is a small computer that's 
programmed to control a repeater. 



  

Receives the incoming signal. 
This receiver is generally a very sensitive and selective 
one which helps weaker stations to be heard better by 
the repeater. 
It is set to receive the input frequency. 
It's also where CTCSS (Continuous Tone Coded 
Squelch System) or "PL" decoding takes place. 

Receiver 



  

Transmitter
Most "machines", as repeaters are sometimes called, have a transmitter 

composed of an exciter and a power amplifier. The exciter modulates the audio 
coming from the receiver which is tuned to the transmitting stations's frequency 
at the proper transmit frequency, and the power amplifier simply boosts its level 

so the signal will travel further. 

Lots of repeaters use 100 watts or more. It simply takes the weaker received 
frequency from say a mobile or ht and re-transmits it (repeats) at a higher 

power level on a different frequency. 

On the 2 meter band, this separation between transmit and receive frequency is 
usually 600kHz either positive or negative in relation to the transmit frequency. 

On the 440 (70cm) band it is usually 5mHz positive or negative in relation to the 
transmit frequency.



  

The "transmit" frequency is the frequency you tune your radio to and is usually 
listed in various sources. For instance, if you see a repeater listing that says:

146.910 mHz, minus or negative offset, Pl tone, 88.5....then you would program 
your radio to 146.910mHz , minus 600kHz with a PL tone of 88.5 into the 
memory for that specific repeater.
NOTE:
Most newer radios automatically set the offset (your actual transmit frequency) 
so you won't have to.

 “It is still a good idea to get to know your radio and confirm the offset and other 
settings are correct.”



  

Duplexer
 

This device serves a major role in a repeater. 
The duplexer separates and isolates the incoming signal 
from the outgoing and vice versa. 
It prevents the receiver and transmitter from hearing one 
another by the isolation it provides. 
A duplexer has the shape of large tall cans and is designed 
to pass a very narrow range of frequencies and to reject 
others. It helps to reject very strong nearby frequencies 
from other repeaters or rf producers from getting into the 
repeater system. 



  

Why Do We Use 
Repeaters?



  

Greater Range
   A repeater’s expanded coverage 

greatly enhances the ability to 
communicate with mobile stations 
and hams using hand held 
transceivers.



  

K5CFYNQ2J



  

Location, Location, Location

   Repeaters are often located on high 
ground or tall towers that offer greater 
coverage than that offered by simplex 
operation.  That is to clear obstacles 
and extend range.



  

AE5QL
KG5AUN

146.910



  

Using A Repeater



  

  Using a repeater is not much 
different than making any 
other two way contact.

 



  

Simplex and Duplex
   When two stations contact each other 

using the same frequency for both 
transmit and receive, they are said to 
be operating simplex.



  

Simplex and Duplex
   Duplex operation is where one station 

transmits on frequency A and receives 
on frequency B and the other station 
transmits on frequency B and receives 
on frequency A. 



  

Simplex and Duplex
• Full duplex is when both stations can 

transmit and receive signals 
simultaneously.

• A repeater operates in full duplex 
mode.



  

Simplex and Duplex
• Because users of a repeater cannot 

transmit and receive simultaneously, 
the stations are actually operating in 
half duplex mode.



  

  When making a contact through 
a repeater it is important to make 
sure that you are on the correct 
pair of frequencies.

 



  

Input and Output
• The frequency that a repeater receives 

is the input frequency.  

• This is the frequency that your station 
will be transmitting on.



  

Input and Output
• The frequency that a repeater transmits 

on is the output frequency.

• This is the frequency that your station 
will be receiving.  



  

Input and Output

• Repeaters are commonly referred to by 
their transmit frequency.  This is the 
receive frequency displayed on your 
radio.



  

Input and Output
• Your radio should display your receive 

frequency (the repeater’s transmit 
frequency) when monitoring the repeater.



  

Offset
   The difference between the repeater’s 

output frequency and input frequency 
is known as the offset.



  

Offset

   Most repeaters use a 
standard offset.

Either a + (pos) or - (neg)



  

Standard Frequency 
Offsets for Repeaters

      Band   Offset
     29 MHz  100 kHz
     52 MHz     1 MHz
   144 MHz      600 kHz

    222 MHz       1.6 MHz
    440 MHz          5 MHz
    902 MHz        12 MHz 
  1240 MHz        12 MHz



  

Plus or Minus
• The offset frequency can either be 

above or below the repeater’s transmit 
frequency.

• The band plan has taken the guess 
work out of +/-.  



  

Directory
• The ARRL Repeater Directory list 

thousands of repeaters on the 
Amateur bands.

• Think of it as a phone book for 
repeaters.



  

Directory
• Among the information listed for each 

repeater are the callsign, location, 
TX/RX frequencies and PL tones, if 
any. 



  

Directory
• Travel Plus For Repeaters is a CD-

ROM version of the Repeater 
Directory.

• The electronic format allows more 
information and a lot more features 
than a book can.



  

Directory
• Travel Plus For Repeaters allows you 

to find repeaters along a planned 
route.



  

Directory
• Travel Plus For Repeaters also works 

with most radio programming 
software to program your radio’s 
memories with the proper repeater 
information.



  

A Word About Audio



  

RF Carrier

Audio 
Input

AM Signal

FM Signal

RF Carrier

Audio Input

AM SIGNAL

FM SIGNAL



  

The majority of VHF communication is accomplished thru FM 
transmissions.  

FM or Frequency Modulation is much different than AM or SSB. 

It serves no purpose to yell or loud talk the microphone.  In fact it 
doesn't work to use a loud voice into the microphone.

Without getting into an in depth conversation about modulation 
methods, yelling or talking loud into your microphone will not only be 
annoying............just by its nature it will cut off (clipping) your 
transmission.

Audio



  

Audio
If you talk too close to the mic, it will sound distorted.....

If you talk too far away, your audio will be week, interact with external 
noises and sound like you are way off from the mic.......

The most effective procedure is to talk slightly across your mic in a 
normal voice, approximately 2 to 4 inches away.....

This gives good input to the mic element at a level that the audio 
amplifier can handle and sound much more professional.....

Without the speech slurs, sniffles, heavy breathing or external noises 
going over the air with your audio.........



  

Audio

Recapping.......

Don't Yell into your mic.

Keep external noises to a minimum

Talk in a normal voice across your mic.....



  

Audio

For more information on the audio process and 
components...

Refer to your ARRL Handbook

Explore the internet and read about FM, AM and 
SSB modulation....



  

Making Contact
• Listen first.  

• Then listen again

• If the repeater is not busy then make 
your call.



  

Making Contact
• If you want to call a particular station 

then press your mic button and say 
the station’s call and then your call

“W5ABC this is K5XYZ”



  

Making Contact
• When you release your mic button you 

should hear the repeater signal for a 
second or two often followed by a 
tone or beep.

• This is called the “squelch tail”, 
“courtesy tone” and “hang time.”



  

Making Contact
• The courtesy tone tells you that the 

repeater has reset its timer and it is ok 
to transmit.



  

Making Contact
• If you want put out a general call to 

any station then press your mic 
button and announce your call.

“This is W5ABC listening.”
or

“This is W5ABC monitoring.”



  

Making Contact
• If you want to enter a conversation in 

progress do so when one station ends 
transmission and before the other 
station begins transmitting.



  

Making Contact
• Simply key your mic and announce 

your call during the pause in the 
ongoing conversation.



  

Making Contact

Do not use the word BREAK

This is reserved for 
emergencies.



  

Making Contact
   It is proper etiquette to only enter a 

conversation if you have something 
constructive to add.  

   It is acceptable if you are part of a 
established group on a somewhat 
regular schedule.  If you are new, 
introduce yourself.



  

Making Contact
When you enter a conversation with other operators, Try 

not monopolize the conversation.
 Keep your transmissions brief, someone may need to leave. 

They need to properly id their station before they do.
Always hand off the frequency... It will reduce the effect known 

as doubling.... 
Usually the first person on the frequency should set the 

rotation for the next person to pick up the conversation...
Additional comments are handled with common good 

manners.. such as “hey guys” or “comment”... then return to 
normal rotation.....



  

Making Contact
(Or Not)

   If the other operators do not recognize 
your call or if people are not responding 
to you make sure that all of your 
settings are correct.  



  

Making Contact
(Or Not)

   Especially... check your offset and PL 
tone setting.



  

Making Contact
(Or Not)

   Before making a rash assumption that 
the other operators are rude and are 
ignoring you, have someone else go 
over your settings with you.



  

Etiquette

   Listen, Listen, Listen and then Listen 
some more.



  

Etiquette
Do not KERCHUNK the repeater

• This is simply keying the repeater and 
not saying anything.

• Not only is it annoying it puts,   well it's 
just flat annoying.



  

Etiquette

   If you do want to test your equipment 
and see if all of your settings are 
correct and verify you are “getting 
into the machine” …



  

Etiquette
   … Then give your call and say 

“testing”

   It is good practice not to make a habit 
of this.

   “And We Do Not Do Radio Checks!”



  

Etiquette

To give a radio check suggests that i am 
checking your radio..............I can only do 
that on my work bench.....

I can give you a signal report....thereby 
telling you the quality of your signal as it 
comes through the repeater or in the case 
of simplex, how well i am receiving you.



  

Etiquette
Don’t time it out

• Learn to Keep your transmissions brief. 
It will prepare you for emergencies. 

• Most repeaters have a 3 minute timer to 
prevent long winded transmissions and 
to protect the equipment.

     



  

Etiquette
Don’t time it out

• Wait for the courtesy tone before 
transmitting.  This tells you that the timer 
has reset itself.

• You don’t have to wait for the repeater to 
“drop” before transmitting after the 
courtesy tone.

• It's good practice to leave some space.

     



  

Etiquette
Jargon

• Speak normally when using a repeater.

• Plain Language is the proper use.

• As with any voice mode it is not proper 
to use Q signals or lingo. 

     



  

Jargon?
 W5ABC for ID
 Clear after your Final?
 What's your Handle? or Handle here is...
 Destinated? Or Roooogerrrr, Roggger?
 Watts your 20?
 Comeback or comeon?

These are only a few, practice using plain language, you will 
be a received a lot better by your peers.  Plus, your 
communication skills will improve dramatically.



  

Q Signals

Originally created as a short hand for morse code..........

Never intended for use on voice modes...

Not forbidden.................Just not appropriate in voice modes.

It's just as easy to say “i'm clear”, i've got noise on my end”, 
“something's interferring with my radio”



  

Ten Codes
Developed for Police Departments around 1958.

We Do Not Use Them.

It's Debateable whether or not they are legal.......

Prohibited communications by Part 97..113c clearly states codes and ciphers 
are illegal....”that is anything that hides or obscures the meaning of what is 
being said”..........

People in communication may very well know or be familiar with ten codes, 
whereas, the general public will not.... our signals are monitored by everyone.

Ten codes in general are designed to obscure what police officers are actually 
doing from the population at large...now their digital.



  

Station ID: Part 97, Section 97.119
 Each amateur station, except a space station or 

telecommand station, must transmit its assigned call sign 
on its transmitting channel at the end of each 
communication, and at least every 10 minutes during a 
communication, this is: for the purpose of clearly making 
the source of the transmissions from the station known 
to those receiving the transmissions. No station may 
transmit unidentified communications or signals, or 
transmit as the station call sign, any call sign not 
authorized to the station.



  

In Other Words

Transmit your call sign when making a call, 
then once every ten minutes, and then at 
the end of your transmission.

Example:  If you make a call, say, W5ABC 
this is K5XYZ and W5ABC doesn't 
answer....You are done...no need to ID 
any further.



  

Another Example:
W5XYZ this is N5ABC
This is W5XYZ, how are you?
N5ABC replies, i am fine, you?
Blah, blah, blah blah,....ten minutes.....this is N5ABC
W5XYZ identifies when he (or she) picks it up, then blah 
blah blah blah blah.....ten minutes......this is W5XYZ
“I have to go now, see you later.....this is W5XYZ
N5ABC then says “ok so long for now, this is N5ABC

They are both done and have fulfilled their legal 
obligation to ID their stations.......



  

Have Fun
• Repeaters are a great way to stay in 

touch with local hams, friends and club 
members.

• Get to know your fellow club members.

• You may not like all of them, but 
certainly you will develop a friendship 
with a few. 

     



  

The Serious Side
• Repeaters play a big role during emergencies.

• When being used for emergencies, keep the 
repeater open for priority communications.

• This takes practice when no emergency exists.

• It is a good reason to practice brevity in your 
conversation.  No one knows when and 
Emergency may develop.



  

The Serious Side
Know Where Your Microphone Is At All Times...
Butt Keying is Not Only Annoying, it ties up the 
repeater should an emergency arise....
Also, puts strain on the repeater leading to damage 
or a possible malfunction.



  

The Serious Side
• Repeaters are also used for public 

service events, you may wish to 
volunteer to help with these events.

• If you have an event and want to use the 
repeater, check with the Club Officers 
before just taking over the repeater.



  

The Serious Side
• Make sure that you have registered 

with the event coordinator before 
joining in any type of net or organized 
communications for an event.



  

Support
• Repeaters are built and maintained at 

the expense of a club, an individual or 
a small group of hams.  



  

Support
• While not required, it is a nice gesture 

to support the sponsor of a repeater 
that you frequently use by joining the 
club or making a donation.

• Speaking of dues....$20 per year 
comes out to $0.05 per day.....



  

Publications
The Bible

ARRL Handbook

If you are a new ham..get this book!



  

TravelPlus for 
Repeaters CD-ROM



  

The ARRL Repeater Directory



  

The ARRL Operating 
Manual for Radio 
Amateurs
-- Everything for the 
active ham! 

Another Great Book for the New 
Amateur  Radio Operator..........You will 
use this book over and over again.....
Worth Every Penny....



  

Contact

Norm Fusaro, W3IZ

ARRL Affiliated Clubs/Mentor 

Program Manager

225 Main St. Newington, CT 06111

860-594-0230

w3iz@arrl.org

mailto:w3iz@arrl.org
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