What is a Repeater



Repeater Basics

A repeater repeats your radio signal. It is a
specially design amateur radio station that has
been designed for retransmitting a signal
instantaneously as it is received.
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If the repeater sends and receives on
the same frequency at the same time
INTERFERENCE

N .
Transmit Recelve



To avoid interference, a repeater Transmits and Receives

on separate frequencies.

Xmit: 146.655 MHz
Rcv: 146.055 MHz

Repeater &~

You are going to receive on the repeater's
transmit frequency (in this case
146.655MHz), and you are going to
transmit on the repeater’'s receive
frequency (in this case 146.055MHz)

Xmit 146.055MHz
Rcv 146.655Mhz
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Xmit 146.055MHz
Rcv 146.655Mhz
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Difference between the send and receive frequency is called the OFFSET or SHIFT

Repeater a2

Xmit: 146.655 MHz
Rcv: 146.055 MHz

In this case, the amount of shift is
0.6MHz (600KHz2)

146.655Mhz — 146.055Mhz = 600Khz

Xmit 146.055MHz Xmit 146.055MHz
Rcv 146.655Mhz Rcv 146.655Mhz
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" Xmit 146.835Mhz Xmit 147.195Mhz |/

Rcv 146.235Mhz Rcv 147.795Mhz
Repeater Repeater
600 Khz between Send and Receive
Repeater transmits below 147Mhz — offset
Repeater transmits above 147Mhz + offset A
‘””\
: ' | Xmit 147.795Mhz
Xmit 146.235Mhz Rev 147.195Mhz
Rcv 146.835Mhz )
In this case, you are 4 In this case, you are
transmitting at a lower transmitting at a higher
frequency than you receive, so frequency than you receive, so
itis (') Shift cooron 2010 100 Poretetsin itis ("') shift Copyright 2010 Jon Perelstein
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The amount of repeater shift and direction of repeater shift is a voluntary
standard in the United States

2 Meter Band: 0.6MHz Shift (Offset)

145.1 1455 146.6 147.0 1474
[ ] | m— | ]
144.0MHz 148.0MHz
1.25 Meter Band: 1.6MHz Shift (Offset)
223|.92 224.9|8
222.0MHz 225.0MHz
0.70 Meter Band (70cm): 5.0MHz Shift (Offset)
440.0 _ 445.0 450.0
I = I — |
420.0MHz 450.0MHz

In the U.S., these standards are voluntary. Most repeaters
follow these standards but not all (e.g., Norwalk). Most
VHF/UHF radios sold in the U.S. automatically apply these
offsets (Automatic Repeater Shift or ARS).
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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.

Receme Input

Most repeaters use only one antenna. The antenna is used on

repeater.

/ transmit and receive signals that are going into and out of the

—Antenna

T —Feedline

——

The feed line used on most repeaters is NOT just a piece
of standard 50 ohm coax cable. A type of specialized

Rf Output

—
- .".'..
Recener

Duplexer

e

Transmitter

Duplexer separates and isolates the incoming
signal from the outgoing and vice versa.

e

Controller

Recenve Audio

I

Transmit Audio

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.

http://www.hamuniverse.com/repeater.html

feed line called "hard line" is usually used.

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, tuned to the
transmitting stations’,
frequency, to the proper
transmit frequency, and
the power amplifier
simply boosts its level so
the signal will travel
further.
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Location

Typically, an amateur radio repeater
will be located in a high position,
perhaps on a hill or mountain, or on
a sizable tower or building



Power

A repeater station usually will
retransmit with higher power than
what is used with a handheld
transceiver or other type of station



As a result of the repeater’s
antenna height and power,
the relay of your signal is
transmitted over a much
broader area than you can
achieve with a hand held or
portable station.



BENEFIT

The fundamental benefit is that operators who
are geographically separated can use the
repeater to achieve radio contact when
simplex operations are not feasible or
practical due to their distance or terrain.

The distance, D1, to the radio horizon for the transmitter is 1.415 times the square
root of hl (feet). The theoretical maximum line-of-sight distance between two
bl

elevated points, pr ly the tr: itter (h1) and the receiver (h2), is the sum of
the two distances to the radio horizon (D1 + D2).

http://www.dxfm.com/Conten
t/propagation.htm
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Lots of Repeaters
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There are thousands of ham radio repeater installations on the air across the U.S. They
are in just about every location you can imagine eg: Backyards, Tall buildings, Fire
Department Towers, Water Towers, and Shared Towers with Commercial Broadcasting
such as TV and Radio.



Frequency Coordinators

An established group of

To help remedy interference, ham radio operators across
frequency coordination for ham radio the U.S. that keep extensive
repeaters is a must in most locations records of repeaters.
in the U.S.

N

Volunteers are "charged" Anyone considering the installation
with, and of a ham radio repeater should check
with the local frequency coordinator
for their area prior to such
installation.

recommend frequencies for
proposed repeaters.
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CONTINUOUS TONE-CODED SQUELCH SYSTEM

Motorola implementation PRIVATE LINE or PL

GE called it Channel Guard
RCA called it Quiet Channel
Kenwood called it Quite Talk

Pl Tones help to eliminate
Interference
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PL®© tones are sub-audible tones used to prevent the repeater from
responding to signals that are not meant to be repeated (e.g., static and
interference) T/
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Repeater

Xmit: 146.655 MHz
Rcv: 146.055 MHz
PL: 100

PL stands for Private Line and is
a copyright of Motorola. More
correctly, it is called CTCSS
(Continuous Tone-Coded

Squelch System) _
Xmit: 146.055 MHz Xmit: 146.055 MHz

Rcv: 146.655MHz Rcv: 146.655MHz
PL: Not 100 —
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When the transmitting station sends the correct PL code, the repeater

repeats the signal

Rcv: 146.655MHz
Xmit: 146.055 MHz
PL: 100

Copyright 2010 Jon Perelstein
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Xmit: 146.655 MHz
Rcv: 146.055 MHz
PL: 100

This is called “TONE” CTCSS

It only determines whether or
not the repeater will repeat
the signal. It has no impact

on the receiver's ability to
receive a signal

Rcv: 146.655MHz
Xmit: 146.055 MHz
PL: 100

16



There are different types of PL

* TONE mode (sometimes referred to as CODE or just CTCSS) is the most
common. Remember, it is an inbound tone to the repeater
— There are 50 commonly used frequencies:

CTCSS Tone Frequencies (Hz)

67.0 69.3 719 744 77.0 79.7 825

854 88.5 915 94.8 974 100.0 103.5
107.2 1109 1148 118.8 123.0 127.3 131.8
136.5 141.3 146.2 1514 156.7 159.8 162.2
165.5 167.9 171.3 173.8 1773 179.9 186.2
183.5 189.9 192.8 196.6 199.5 203.5 206.5
210.7 2181 225.7 229.1 233.6 241.8 250.3
254 1

« TONE SQUELCH mode (usually called TSQL) adds a PL tone outbound
from the repeater. You can set your radio so that the radio does not
break squelch until it hears that outbound tone

— Note that the repeater still needs the inbound tone before it will retransmit
your signal

— The inbound and outbound tones may be different

« DCS mode (Digital Tone Squelch) uses digital signals instead of a tone
to do the same things
— DCS is new and not used much around here
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Five general steps to tuning in a repeater

[ 1. Select the BAND and RECEIVE frequency ]

2. Set the SHIFT (offset) DIRECTION (if non-
standard for the sub-band)

3. Set the SHIFT (offset) AMOUNT (if non-
standard for the band)

[4. Activate the TONE or DCS ]

[5. Select the TONE FREQUENCY or DCS conE]
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Echo Link

B EcholLink - N3LMY-R .. —| |- | p? G
File Edit Station Tools View Help
| #|owes| % B2 | [D & M X

5 620 ztations on naeast echolink.org [16% are busy)

250 BD>=0e S0

=-[@] Locations Station | Location/Description I -
- (@] Africa (23) Y AAE-R  MC EOC Eagleville, PA : P
¥ AAIRG-R  PineGrove, PA146.640 C||Ck ad node
(@] Europe (1,492) &5 ABILH-L Philadelphia, Pa
E1-{#] North America (2,697) Wy AKIE-R Rawlinsville, PA 224,75
(@] Antigua-Barbuda (1) Wi AKS)-R Somerset, PA K3SMT-R to connect
(@) Aruba (1) &5 3BM-L MONROEVILLE, PA 444.0 =
(@] Barbados (1) W K3CAL-R Sunderland, MD

¥ K3DN-R Warminsterl47.09 Rtr

W KSHTK-R In Cenference IRLP 9737
&5 [3)YD-L In Cenference K3KLC-L
&5 [GKLC-L 50.MD 147.42 /156.7 (2)

-[@] Canada (224)
-[@] Cuba (2)
-.[@] Dom. Republic (8)

(8 Jamaica (1) &5 GMK-L Kingman, AZ m
(@] Mexico (38) W KGN Wiedia, BA 1R oniy (0] :
- [@] Neth. Antilles (3) & EMOTU " Bdessa, DE
(@] StKitts-Nevis (1) € K3PsSP FLORIDA QTH
(@] Trin-Tobago 4] Wi K3RIC-R WIM3PEN Repeat Phila, Pa
=-(#] United States (2,413) i K3RQ-R Milford, MH 03055
(@] All Areas (2,413) € U Palm Harbor,FL (1)
(@] Area 0 (213) € 13WDR Grid FM18
(@] Areal [150) W KIWK-R Ashton, MD 147,00 (-)
(@] Area 2 (225) € KAZBY) Herndon,PA17830 EMA
W Area 3 (154)] &BKAIIDN-L  WTX TRBO
(@] Area 4 (350) W KAJIDN-R Odessa TX (1)
@ Area 5 (2?1) %KABIRT-R Coraopolis, Pa USA
[1_‘ Area 6 (345) &F KASKDL-L In Conference *LATINOS™
(@] Area T (201) %KABKDL—R Morth Carolina [1/25]
(@] Area8 (205) =% [A30D0)-L Eanglor, PA FN-20
@) Area 9 (209) SHKBIBVW-L Mt Airy MD

0 ia (157 ﬁ KB3CPH Rochester, Mew York FN13
(8] Oceania (157) ¥, KBIDIR-R  OLNEY
=-(8) South America (357) @4, KBIEIM-R  POCOND MTS, PA

&-(1] Node Types ¥4 KBSHIV-R  King of Prussia, PA
----- Alarms ®pKBIHIC-R  Carlisle, PA
""" 21 New & KB3IAE-L In Conference *LATINOS*
----- Favorites €SKBIAMI-L  philadelphia (1)

W KB3KOW-R  Waldorf, MD

&5 KB3KUM-L  Danville, PA 145.290

&2 KBIKYM-L  lutherville md.

&F KBIMI-L Da Beach, Delaware USA
&5 B3NRA-L  Fairview

#nKB3PIG-R  Johnstown,PA

€ KB3RWT Android portable

[ IndexView (@) Explorer iew
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Echo Link

Echo Link

Echo Link
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Repeater

Advise Echo Link Users to Connect Early

Leave more time between transmissions

Pause the NET at a Certain Time
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DISTANT IRLP NODE

W

Repeater

/-

IRLP MNARC IRLP NODE

INTERNET IRLP SERVER

Type in Number of Local Node
Then number of Distant Node

L b

Repeater
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http://www.mnarc.org/

Marple-Newtown Amateur Radio Club

147.195
442.250

Serving Delaware County and the entire Philadelphia Area
Current MNARC IRLP (Node 4790) Node Status...
MNARC EchoLink Node Number 569428 K3MN-R
Status will be reflected above with IRLP status.

Note: Onlv -L and -R stations are allowed to connect.

Codes for IRLP and EchoLink are for club members only; fill out this form if vou are a visitor and need access.

J. Gray N3LMV



IRLP STATUS PAGE

IRLP Status Page as of 03/31/2014 19:23:16 UTC (03/31 13:23 MST)

Summarv Reflector Usage Topic Channels Connected Nodes Nodes bv Countrv All Nodes Mini All Nodes Information LatT ongUS Zip New Nodes Credits [IRLP Website

IRLP Reports

Sorted by Node Number

Sorted by Call Sign

Sorted by Province/State

Sorted by City

Sorted by Country

Sorted by Country. then Province/State. then City

A text based version of the updated IRLP database is available here:

hitp://status irlp net'nohtmlstatus txt 7

http://status irlp net/nohtmlstatus txt bz

http://status.irlp.net/index.php?PSTART=4
J. Gray N3LMV



Modes that have not checked in after 5 days, are NOT listed

Node Status as of 03/31/2014 10:01:10 GMT
IRLP Node codes and locations Sorted by Number

Node ID | Callsign City Prowv./St. Country NodeFreq CTCSS DCS | Time

1000 VETRHS \ancouver BC Canada -145.2700 | 100.0 PDT -0700
1003 VETISC MNanaimo BC Canada -146.6400 | Mone PDT -0700
1010 VETRHS ancouver BC Canada +441.9750 | 100.0 PDT -0700
1011 VATIP Birken BC Canada 1470000 100.0 PDT -0700
1015 VETRNV North Vancouver BC Canada +444 9500 | MNone PDT -0700
1026 VETWOL Abbotsford BC Canada 4416000 885 PDT -0700
1030 VETVIC Victoria BC Canada -146.8400 | 100.00 PDT -0700
1041 VETBYN Sicamous BC Canada 147 5400 None PDT -0700
1050 VETRVN Vernon (SIRG) BC Canada +444 2750 | Mone PDT -0700
1057 VETSML Tatlayoko Lake BC Canada 446.0000 MNone UTC +0000
1066 VEAWRS Winnipeg MB Canada -145.4500 | Mone CDT -0500
1068 VEEHM Edmonton - EcholRLP #51068 | AB Canada -147.0600 | 100.0 MDT -0600
1070 VETMFS Coquitlam BC Canada -145.3100 | Mone PDT -0700
1073 VETRAD Chilliwack BC Canada +444. 7000 | None PDT -0700
1080 VETTSI Kamloops BC Canada -146.9600 | Mone PDT -0700
1086 VETTMQ Chilliwack BC Canada 1475250 MNone PDT -0700
1080 VETHVI Kelsey Bay/EchoPiRLP BC Canada 146.5800 167.9 PDT -0700

#23356
1104 VESRNF Saskatoon SK Canada 446.1000 100.0 CDT -0500
1120 VETKU Port Alberni BC Canada +147.2400 | Mone PDT -0700
121 VE4COR St. Andrews MB Canada 1466200 127 CDT -0500
1122 VEBTRC Fort McMurray EcholRLP #5930 | AB Canada +147.0000 | 100.0 MDT -0600
1126 VETRBH Smithers BC Canada 1473300 100 PDT -0700
1130 VATLPG Nanoose Bay BC Canada +444 3000 | 141.3 PDT -0700
1144 VETFL Castlegar BC Canada 147 4400 None PDT -0700
1147 VETSQR Squamish BC Canada +147.0000 | 77.0 PDT -0700
1148 VETGDH Salt Spring Island BC Canada 147 5700 100 PDT -0700
1155 VATEDA MNakusp BC Canada 446.1250 100. PDT -0700
1164 VETPEN Penticton BC Canada 1465800 123 PDT -0700
1179 VATRFR Parksville BC Canada +147.0800 | 141.3 PDT -0700
1180 VETPQA Parksville BC Canada +147.2800 | 141.3 PDT -0700
1183 VEBTUQ Newell County E/LINK #9242 AB Canada 446.3000 123.00 MDT -0600
1188 VEEBRCM Medicine Hat AB Canada 1475700 100.0 UTC +0000
1180 VETUHF Richmond BC Canada +443.8000 | 100.00 PDT -0700
1189 VEEBMO CAMROSE - EcholRLF #4499 | AB Canada 446.0000 None UTC +0000
1205 VAAFIL Winnipeg MB Canada +443 6000 | Mone CDT -0500
1210 VETDQC Prince Rupert BC Canada 1473300 MNone PDT -0700
1230 VEBZV Calgary AB Canada +444 2750 | 110.90 MDT -0600
1260 SARA Province-wide AB Canada +444.9500 | None MDT -0600
[ =T ol

A9a7T

VATRAVA D

Clintarn VVillans

Canada

448 BN

MNans

HIT™ =Wi00n
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Repeater Etiquette

Politeness and Manners Count
Listen before you talk

Remember to ID according to FCC
regulations

Remember we all make mistakes



Be up
comp

peat and courteous. Don't
ain. This especially includes

comp

aining about other hams, the repeater,

or some aspect of the hobby.

AMATEUR RADIO IS A HOBBY

REPEATER OWNERS, TRUSTEES, AND CONTROL OPERATORS

ARE VOLUNTEERS, AND DO HAVE OTHER LIVES

J. Gray N3LMV



BE HAPPY

A happy person leads to happy conversation ©

Have a sense of humor and take things with a
grain of salt.

Be positive even when dealing with negative
people.

ray N3LMV



Use conversational English

Amateur radio is not CB. Words like Handle, Personal,
destinated, are CB lingo and do not belong in Amateur
Radio.

Amateur Radio has a G rating. Crude or foul language
used or insinuated does not belong in the hobby, and is
against the law.

Q signals are meant for HF particularly for CW not
repeater use.

“OVER” does not need to be used when on a repeater.
The courtesy tone, tail and drop of carrier gives a pretty
good indication that a person is done speaking.

J. Gray N3LMV



Be courteous

Avoid lengthy conversations, pause between
transmissions

Do not interrupt existing conversations unless you have
something meaningful to add

To join a conversation say your call sign
The person next in line to transmit should recognize the

call sign and invite you to the conversation. If not, wait
until you are invited.

Do not engage in political soap boxing. Do not engage in any
personal antagonisms

J. Gray N3LMV



Emergencies

If you have an emergency and there is a conversation
going on, break into a conversation with the word
"Break" or "Break for priority traffic”.

DO NOT USE THE WORD BREAK TO JOIN INA CONVERSATION
UNLESS THERE IS AN EMERGENCY!!

All stations should give IMMEDIATE PRIORITY to any station
with emergency traffic

J. Gray N3LMV



That’s all folks
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