
TechNet

Repeater Basics
Part One of a Two Part CORC TechNet Presentation

Rick Tressler, WA3UOO

WA3UOO Slide 1



TechNet

Tonight’s Topics
• What is a Repeater?

• Repeater vs. Simplex Operation

• Types of Repeaters

• What Makes Up a Repeater?

• Frequency Band Plan for Repeaters

• Input/Output Frequency and CTCSS

• Standard Frequency Offset and Direction

• Repeater Timer

• Useful Online Resources
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What is a Repeater?

• A repeater is a radio communication system that receives a signal on 
one frequency and simultaneously retransmits that signal on another 
frequency at a higher power level to extend the available range 
between two or more stations.

• Tonight’s discussion is limited to a single site system. More on multi 
site systems in Part two
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Simplex vs. Repeater Operation 

• Simplex Operation

• In simplex operation the stations are in range of each other that 
allows for direct station to station communication

• Terrain such as hills and mountains limit effective range between the 
stations as well as distance

• Another consideration is the types of antennas in use and the 
available RF power output limitations of the stations involved

• Communications between multiple stations on a simplex frequency 
may not be possible due to various locations

WA3UOO Slide 4



TechNet Slide 5

N8RRB

WA3UOO N8RRB

146.52

Simplex 
Operation



TechNet

Simplex vs. Repeater Operation 

• Repeater Operation

• To use a repeater, all stations must be in usable range of the system 
and can communicate with each other over considerable distance. 
There are limitations, however.

• Terrain, such as hills, mountains and tall buildings can and do limit 
effective range between the stations as well as distance

• Whether we’re discussing a base station or a portable or mobile 
setup, the type of antenna, its height, gain and transmit power all 
affect communication effectiveness
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Practical Use of a Repeater
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If it were not for a repeater, these two stations and many others under similar 
conditions would not be able to reliably communicate on a number of bands.
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Types of Repeaters (Modes) & Capable Radios

• FM - most common in the U.S.
• Seemingly endless source of FM handheld and portable radios

• DMR – Digital Mobile Radio
• Availability same as FM radios

• C4FM - Yaesu (System Fusion)

• D-Star – Digital Smart Technologies for Amateur Radio
• Icom, Kenwood, FlexRadio Systems

• P-25 (APCO-25)  – Kenwood, Harris, Motorola (commercial)

• ATV – amateur television – build or buy and assemble your own
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What Makes Up A Repeater?

• Basic Components
• Antenna

• Duplexer

• Receiver

• Transmitter (High power RF amp may be required)

• Controller

• For control of a repeater over the air, a control receiver is needed
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What Makes Up A Repeater?
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Bands for Repeaters

• Per ARRL Band Plan
• 10 Meters

• 6 Meters

• 2 Meters

• 1 ¼ Meters

• 70CM

• 33CM

• 23CM

• For details about specific frequencies on these bands, consult the ARRL Band 
Plan at http://www.arrl.org/band-plan
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Example of the ARRL 2 Meter Band Plan
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Repeater Input & Output Frequency

• In repeater operation, the frequency you transmit on is known as the 
input frequency
• For example, 146.16 MHz

• The frequency you receive on is known as the output frequency
• For example, 146.76 MHz

• Depending on the repeater you’re on, you may need to program your 
radio with a CTCSS (aka PL) tone to access the repeater. Repeaters 
may also transmit the CTCSS tone to minimize received noise by a 
distant repeater transmitter during unusual band conditions
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More on CTCSS – Continuous Tone Coded 
Squelch System
• CORC FM repeaters utilize CTCSS. CORC does not use DCS.

• CTCSS is one type of in-band signaling that is used to reduce the 
annoyance of listening to other users on a shared two-way radio 
communication channel. It is sometimes referred to as tone squelch 
or PL for Private Line, the latter being a trademark of Motorola.

• Today’s radios can be easily programmed with a CTCSS tone 
frequency when required.

• CORC repeaters also transmit the same CTCSS tone so you can set up 
your radio to open its squelch ONLY when it hears the repeater tone.
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The 50 Standard CTCSS Tones
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Repeater Shift or Offset Frequency

• A repeater offset, also called a repeater shift, is the difference 
between a repeater’s input and output frequency

• There is no universal offset frequency. 

• The offset and direction are based on the band you’re operating on.
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Standard Frequency Offset by Band

• Offset and its direction is referenced to the repeater output 
frequency. The Columbus 16/76 repeater has a negative (-) offset of 
600 kHz meaning you listen on 146.76 and transmit on 146.16

• The direction of the offset can be plus (+) or minus (-) within a given 
band
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The Repeater Timer

• A system timer or “timeout timer” is a common operating feature of a 
repeater.

• The timer can be connected to the repeater’s receiver or transmitter
• When on the receiver, the operator must release the microphone PTT and 

wait for the reset tone which indicates the timer has been reset to zero

• When on the transmitter, the operator must release the microphone PTT and 
wait for the transmitter to drop off the air, at which time the timer resets.

• Timers are generally set to a maximum 3 minutes and are frequently 
connected to the repeater’s receiver.

• Keep transmissions short. Avoid “timing out” the repeater.
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CORC Repeaters - 2M & 70CM FM
• FM 146.76 MHz (-) 600 kHZ & 123.0 PL

• FM 146.97 MHz (-) 600 kHZ & 123.0 PL

• FM 147.33 MHz (+) 600 kHZ & 123.0 PL

• FM 442.80 MHz (+) 5 MHz & 151.4 PL
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CORC Repeaters – 6M FM & D-Star

• FM 52.7 MHz
• 52.70 (-) 1 MHz & 123.0 PL  (51.70 MHz input)

• 52.70 (+) 240 kHz & 123.0 PL  (52.94 MHz input)

• 52.70 (+) 1 MHz & 123.0 PL  (53.70 MHz input)

• D-Star 145.49 MHz (Node C) and 444.000 (Node B) 

• Full details about our repeaters are found at www.corc.us 

WA3UOO Slide 21

http://www.corc.us/


TechNet WA3UOO Slide 22
Slide 22



TechNet

Useful Online Resources
• CORC Repeater Information

• https://www.corc.us

• ARRL Band Plans
• https://www.arrl.org/band-plan

• Ohio Area Repeater Council – Frequency coordination
• http://oarc.com/

• Federal Communications Commission
• http://arrl.org/part-97-text 

• Repeater Builder – Extensive information resource
• http://repeater-builder.com/rbtip/

• ARRL Repeater Directory
• http://www.arrl.org/repeaters

• Basic Repeater Etiquette – Recommended practices
• http://www.gcarg.org/repeater-etiquette/

• Repeater Book – Online directory
• https://www.repeaterbook.com
• Apps available for Android and iOS
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Thanks for checking in to the CORC TechNet this evening!

73 until next time!
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Next week  - Part Two

Beyond the Basics
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