Amateur Radio
Operating Procedures

ve/tbc@gmail.com



Common Terms

“The term ‘working’ is often heard in amateur radio. It
generally has the following connotations:

“A station is said to be ‘working’ another station when
communication has been established and information
IS actually being exchanged. In this sense, ‘working’
may be considered as a synonym for ‘communicating
with®.




Working the Station

 “An operator is said to be ‘working’ his station when
he is actually controlling the station and performing
the transmitting functions.

* Inthis sense, ‘working@may be considered as a
synonym for ‘operating’ or ‘controlling’.



Non-licensed radio operators

“A visitor to the station who is not the holder of an
appropriate radio operator’s certificate cannot be
said to be ‘working’ the station;

He is merely talking into the microphone or typing
on a computer keyboard or typing on teletype keys
as a third party and is not in control of the station.”

(p. 16 RAC Operating Manual)



Phone, CW, RTTY

e “Theterms phone, CW and RTTY are used by
amateurs to refer to radiotelephone, radiotelegraphy
and radioteletype respectively.

e “The use of CW (from the term ‘continuous wave')
for radiotelegraphy needs some explaining.
Although it is true that the use of radiotelegraphy is
not continuous, i.e. a series of on-off pulses of
differing length, there is a historical explanation.




The historical explanation for RTTY

 “In the early days of radio, the only method
of radio communications was a system using

spark gap transmitters.

*The transmitted wave for was damped, I.e. the
wave form amplitude was initially high and
gradually decayed. The problem with this
waveform was that it occupied enormous
amounts of spectrum.



Historical Explanation of RTTY (continued)

As radio technology progressed, the
discovery of continuous wave circuits
permitted the construction of transmitters
that would occupy much less bandwidth. As
a result, different transmitter locations could
be assigned different frequencies.

“This type of transmitter used a ‘continuous
wave’ to transmit the signals. Thus CW, the
common term for radiotelegraphy refers to the

continuous nature of the wave transmitted.”
(p.16 RAC Operating Manual)




« “As alicensed amateur radio operator, it is your
responsibility to ensure that all transmissions
from your station are conducted in a manner that
IS compliant with the Radiocommunication

Regulations.

http://www.ic.gc.ca/epic/site/icl.nsf/en/h_00166e.html



You are responsible

 the control of your station

e the use of your station by another
amateur or ‘third party’.

A third party includes anyone who is not licensed to use
your radio transmitter, but does so under your
continuous supervision.

For example, if you invited a friend to talk to another
Amateur operator via your transmitter, that ‘third party’

person is permitted to do so only under your direct
supervision.”




Third Party Communications
Restrictions

Please note that third party communications are not
permitted in communicating with some countries.

« Before initiating a third party communication with a
country other than Canada, ensure that the
government which licensed the receiving Amateur

permits third party communication.

Information on third party restrictions can be found
that the Radio Amateurs of Canada website:

"www.rac.ca’




The Station Classifications
Base Station @
The equipment may include various

The typical base station is at the station
owner/operator’s QTH (residence).

transceivers, frequently for different amateur

bands

Perhaps additional receivers, amplifiers, and
testing equipment.

The antennas usually are ’fixed’ and not
portable.




VHF equipment in the
“Shack”

 The VHF/UHF transceivers usually are mobile _S&= o
rigs which have been permanently installed in =

the shack.

*Frequently they are operated from batteries (deep cycle)
so that in the event of a power failure, the station
continues to maintain communications capability.

eSuch transceivers typically have 25-50 w output
capabilities.



High Frequency Equipment
In the Shack

« HF rigs may be powered directly
from an AC source, or through a
power supply which converts AC
to DC; or in some cases directly

from DC batteries.
e Such transceivers may have between 100-300 W
capabilities, although 1000 W is the maximum
permissible.

« QRP (very low power) HF transceivers often operate on
less than 5 Watts; frequently on only 1w.



Portable stations

« These typically include ‘mobile equipment’ which is
temporarily installed as a fixed station for special
events, such as field day; or a secondary station in

a summer cottage, etc.



Mobile Stations

« These transceivers typically are
installed in vehicles, such as cars,
trucks, motorhomes, motorcycles,
bicycles, boats, and aircraft.

 In larger vehicles, the VHF/UHF transceivers
frequently have 25-50 w. capabilities.

In smaller vehicles, hand-held transceivers,
with 1-5 w. output are more common.

In virtually all cases, the transceiver is operated
using 12 v. DC power sources.



Mobile Station
Antennas

Antennas may be:

e ‘permanently fixed’
to the vehicle,

e designed for quick
assembly beside
the vehicle
(including long-wire
antennas) or

e attached to the
vehicle via ‘mag-
mount’ or similar
holding devices.



Mobile HF stations

« While not as common,
HF rigs are used by
some amateurs as
mobile stations.

 Their transceivers
typically have 100 w.
output, although in the
Interest of conserving
power, the operator
might transmit using
much less power, or in
CW mode.



How Many Stations
may an Amateur Operate?

« An amateur is permitted to operate
— a Base,
— portable and
— one or more mobile stations.

 No licenses are required, but the use of the
equipment is governed by the Amateur operator’s
license qualifications.




Club stations

 “An amateur radio club may be granted alicence to
operate a station, the equipment of which belongs to
the club or group and is located on club premises.

« Such alicenceis issued to one member ‘on behalf’
of the club, and as such carries all normal privileges
Including portable and mobile operating
authorization.

« Thelicensee is the person responsible for the
operation and control of the station, but may
delegate this responsibility to another club member
when he is unable to be present at the station”

p. 24 RAC Operating Manual.



Repeater stations

 Most repeater stations
are automatic. The
three types are:

— Amateur repeater
— remote base and

— remote mobile
stations.

— If you are interested

in remote base or This is the (Kelowna BC)
mobile stations ask Orchard City Amateur
your instructors for Radio Club’s Repeater
additional

Information.



Phonetic Alphabet

L etter Pronunciation L etter Pronunciation

A Alpha (AL fah) N November (no VEM ber)
B Bravo (BRAH VOH) |O Oscar (OSS cah)

C Charlie (CHARlee) |P Papa (pah PAH)

D Delta (DELL tah) Q Quebec (keh BECK)

E Echo (ECK oh) R Romeo (ROW me oh)

F Foxtrot (FOKStrot) |S Sierra (see AIR rah)

G Golf (GOLF) T Tango (TANG go)

H Hotel (hoh TELL) U Uniform (Y OU nee form)
I India (IN dee ah) V Victor (VIK tah)

J Juliett (JEW lee ETT) W Whiskey (WISS key)

K Kilo (KEY loh) X X Ray (ECKS RAY)

L Lima (LEE mah) Y Y ankee (YANG key)

M Mike (MIKE) Z Zulu (ZOO loo)



HF Amateur Radio Bands - 6 Meters

50.0-50.050 MHz

50.0-50.6 MHz

50.050-50.1 MHz

50.1 MHz
50.105-50.115
50.110 MHz
50.125 MHz
50.1-50.6 MHz
50.4 MHz
50.6-51.0 MHz
50.7 MHz
50.8-5098 MHz
51.1-52 MHz
51.2-52.05 MHz
51-51.1 MHz
52.525 MHz
53-54 MHz

CW, Beacons,

Narrow band
CW, beacons

CW calling

DX window N. American amateurs avoid calling
DX calling Listen for DX but do not call "CQ
National SSB

SSB and AM  Bandwidth <= 2.3 kHz

AM calling

Experimental including packet digipeater
RTTY, AMTOR

Radio control of 10 channels on a 20 kHz Raster
FM Voice
Pacific (VK) DX
Pacific (ZL) DX
National FM
FM Voice

SSB/CW only
SSB/CW only



HF Amateur Radio Bands - 10 Meters

28.00-28.200

28.070-28.120
28.120-28.190
28.190-28.200
28.200-29.300
29.300-29.510
29.510-29.700

CwW

Digital modes

Packet

Beacons

SSB and other Wide Band Modes
Satellite

SSB, FM and Repeaters



HF Amateur Radio Bands 12 Meters

24.890-24.930 CW

24.920-24.925 Digital modes
24.925-24.930 Packet
24.930-24.990 SSB and other wide

band modes



HF Amateur Radio Bands - 15 Meters

21.000-21.070 CW

21.070-21.090 Digital modes

21.090-21.125 Packet

21.100-21.150 CW and SSB

21.150-21.335 SSB and other wide band modes
21.335-21.345 SSTV

21.345-21.450 SSB and other wide band modes



HF Amateur Radio Bands - 17 Meters

18.068-18.100 CWwW

18.100-18.105 Digital modes
18.105-18.110 Packet
18.110-18.168 SSB and other wide

band modes



HF Amateur Radio Bands - 20 Meters

14.000-14.070 CW only
14.070-14.095 Digital modes
14.095-14.099 Packet

14.100 MHz Beacons
14.101-14.112 CW, SSB, packet
14.112-14.350 SSB

14.225-14.235 SSTV



HF Amateur Radio Bands - 30 Meters

10.100-10.130 CW only
10.130-10.140 Digital modes
10.140-10.150 Packet



HF Amateur Radio Bands - 40 Meters

7.000-7.035 MHz
7.035-7.050 MHz
7.040-7.050 MHz
7.050-7.100 MHz
7.100-7.120 MHz
7.120-7.150 MHz
7.150-7.300 MHz

CW

Digital modes
International

SSB

Packet within

CW

SSB and other wide band
modes



HF Amateur Radio Bands - 80 Meters

3.250-3.620 MHz
3.500-3.580 MHz
3.620-3.635 MHz
3.635-3.725 MHz
3.725-3.790 MHz

3.790-3.800 MHz
3.800-4.000 MHz

Digital modes
CWwW
Packet/Digital
CWwW

SSB (80 m is LSB, so operate
below 3.728)

SSB DX window

SSB and other wide band
modes



HF Amateur Radio Bands - 160 Meters

1.800-1.820 MHz CW
1.820-1.830 MHz Digital modes
1.830-1.840 MHz DX window

1.840-2.000 MHz SSB and other wide band modes



2 Metre (*VHF”)Band

144.000 - 144.100 MOONBOUNCE AND TERRESTRIAL CW

144.100 CW CALLING FREQUENCY

144.100 - 144.200 CW/SSB WEAK SIGNAL

144.200 - 144.275 AM NARROW BAND MODES EXCLUSIVE
SSB (ACSSB, SSB, CW, TY)

144.275 - 144.300 PROPAGATION BEACON NETWORK
EXCLUSIVE

144.300 - 144.500 DIGITAL

144.340 NATIONAL ATV COORDINATION
FREQUENCY

144.390 NATIONAL APRS FREQUENCY

144.500 - 144.600 REPEATER INPUTS PRIMARY, LINEAR
TRANSLATOR INPUTS SECONDARY

144.600 - 144.900 REPEATER INPUTS

144.900 - 145.100 DIGITAL



145.100 - 145.200

145.200 - 145.500
145.500 - 145.590
145.590 - 145.790
145.800 - 146.000

146.010 - 146.370
146.400 - 146.580

146.520

146.610 - 147.390
147.420 - 147.570
147.435 - 147.585
147.600 - 147.990

2 Metre (*VHF”)Band

REPEATER OUTPUTS PRIMARY, LINEAR
TRANSLATOR OUTPUTS SECONDARY

REPEATER OUTPUTS
SAREX/ARISS LINKS
DIGITAL

EXCLUSIVE AMATEUR SATELLITE
SERVICE, ARISS

REPEATER INPUTS

FM SIMPLEX WARA Red Cross Simplex
146.580

NATIONAL FM CALLING FREQUENCY
REPEATER OUTPUTS WARA 146.840
FM SIMPLEX (30 kHz raster)

DIGITAL (30 kHz raster)

REPEATER INPUTS



220 MHz (“VHF”) Band

220.00 - 221.00 HIGH DATA RATE DIGITAL (>=4800 B)**
MAX BW 100 kHz, raster starting at 220.15.

220.55 - 220.95 DUPLEXED TO 430.05 430.45 MHz

221.01 - 221.09 PACKET (<=2400 B), 20 kHz CHANNELING

221.10 - 221.95 DIGITAL

222.00 - 222.30 CW, SSB

222.00 - 222.05 EME Exclusive 222.05 - 222.10 CW

222.1 National CW Calling Frequency

222.10 - 222.275 SSB

222.2 National SSB Calling Frequency

222.275 - 222.30 Propagation Beacons



220 MHz (“VHF") Band

222.31 - 223.37
223.390 - 223.490

223.490 - 223.590
223.59 - 223.89
223.592 - 23.69

223.685 - 223.805

223.790 - 223.890

223.91 - 225

Repeater Inputs

High Speed Data (Local option cross band
duplexed to 430 MHz, or 1300 MHz.)

FM Voice Simplex
DATA

High Speed Data Local Option 1 100 kHz
channel, or three 30 kHz Channels,223.605,
223.635, 223.665

Narrow Band Packet 4 channels, Max BW of
30 kHz each centered at 223.7, 223.73,
223.76, 223.79

High Speed Data local option as 223.39 -
223.49

Repeater Outputs



440 cm (“UHF") Band

434.900 - 435.000
435.000 - 438.000

438.000 - 444.000

439.250

442.000 - 445.000
444.000

445.000 - 445.775
445.800 - 445.975
446.000 - 446.175
446.000

446.200 - 446.375
446.400 - 446.775
446.800 - 446.975
447.000 - 450.000

Guard Band

Amateur Satellites (Global Secondary
Allocation) Remote Sensing Satellite Radar
secondary

Amateur Television (NTSC, Vestigial
Sideband, Digitally Enhanced Video)

Video Carrier Frequency
Repeater Outputs

Spread Spectrum

Analog and Digital Links
DIGITAL

FM Simplex

National FM Calling Frequency
FM Remote Base (Uncoordinated)
Analog and Digital Links
DIGITAL MODES

Repeater Inputs



There are several other extremely high frequency
amateur radio bands

e 900 MHz

e 1200 MHz
e 2300 MHz
e Microwave



Operating conduct

VFH/UHF Call Procedure

« To call someone in the telephony
or voice mode Is simple.

e For this example, I'll use our
Vancouver Island Youth Club
callsign VE7YVI.

VA7/ANA

*On the VHF or UHF repeaters the quality of
communications is normally excellent. So,



Portable and Listening

— After listening for a couple of minutes to
ensure the frequency is not in use, simply
say

VE7YVI portable and monitoring

Of course, you'd substitute your callsign in the
example above, unless you were operating as a
club station at that time.
 If someone wants to talk to you, they@®
reply.
It IS not necessary to repeat the call or call
more than once.



HF Call Procedure

* On high frequency, you must provide time for the
receiving station to tune to you.

* As before, listen to the selected frequency for a
couple of minutes.

o Ifitis quiet ask,

"Is this frequency in use, this is VE7YVI over?"

— Ask twice. The reason for this question is that someone may
be listening to a party further away that you cannot hear.




General HF call for a“ QSO”

« When you have found that the frequency is clear then
say:

"CQ CQ CQ this is (your call sign)...
“(your call sign again)“...

Repeat this threetimes without stopping and
finish with "over". Bisten, try two or three
times if you wish.



Request for QSO
with a Specific Location

e If you wish to speak to a specific location then
CQ Seattle, or CQ Alberta

will limit responses to those location

— Do not send a long CQ without waiting for a reply.
The sentence above, spoken slowly and distinctly
IS sufficient.




When a conversation Is started

« send "over" atthe end of each of your transmissions
meaning | am finished and | want to hear from you.

Do not over repeatedly identify your station. It is sufficient to
identify your call sign every 10 to 30 minutes.

oIf you are using a repeater, do not be a hog. Others may be
waiting.

*When you are finished send
"(your call sign) clear”
iIndicating that you are finished with the frequency.




Signhal Reports

* One piece of iInformation that is almost
universally exchanged is signal reports.

« A standard system of reporting signals
covering readability, strength and tone
has been developed to describe a CW
signal.

The RTS system
R stands for readabillity, scale 1-5
S for strength, scale 1-9
T for tone,where 1 is bad and 5 or 9 is good.




CW and Phone Signal Reports

« ACW report of 368 would be interpreted as “your
signals are readable with difficulty, good strength and a
slight trace of modulation”.

 The tone report is a useful indication of transmitter
performance.

« On phone the tone report is not used. Signal reports are

given as readability and strength. A very good signal is
50.




You have a Handout with these common
expressions

“ACKNOWLEDGE - Let me know that you have received and
understood this message.

AFFIRMATIVE - Yes, or Permission Granted

BREAK - | hereby indicate the separation between portions of the
message (to be used when there is no clear distinction between the text
and other portions of the message). It also means “l wish the use of the
frequency or repeater for priority traffic”. (Otherwise, if you must
Interrupt, just say your callsign and wait to be acknowledged).

BREAK, BREAK - the double break is reserved for a real emergency.
However, the word MAYDAY is a more appropriate Procedure Word.



You have a Handout with these common
expressions

CONFIRM - My version is...Is that correct?

CONTACT - Say this only when you hear a station on a busy new with
whom you want to talk, but who is not calling you. The Net Control
Station will give you priority. Do not say “Contact” in response to
someone calling you.

CORRECTION - An error has been made in this transmission or
message. The correct version is...

GO AHEAD - Proceed with your message (or transmission)

HOW DO YOU READ? - Self explanatory. (Normally used only when
the transmitting station believes that his signhal may not be of readable

guality).



You have a Handout with these common
expressions

“I SAY AGAIN or SAY AGAIN - Self Explanatory. (In Amateur
Radio this phrase is used instead of “l repeat” or “Repeat” which has
other meanings used in military communications and not used in
Amateur Radio).

NEGATIVE - No, or “Permission Not Granted®, or “That is not
correct” or “I do not Agree”.

OVER - My transmission is ended. | expect a response from you. (A
good operator never says “OVER AND OUT”. These two words
contradict each other as you will see in OUT below).

OUT - My transmission is ended. | do not expect a reply from you or
anyone else.

READBACK - Repeat all of this message back to me exactly as
received, after | have given OVER. (Again, do not use the word
REPEAT)



You have a Handout with these
common expressions

RECHECK - Use this word to indicate to the net control station that
you want to get back into the net after going off-frequency to
complete some unfinished business. The Net control station will give
you priority. An example of proper use is if you went off-frequency to
get some required information for someone, or the whole net, and
have returned ready to pass on the information. Do not use this
word if you are just back to listen.

ROGER - “That is correct”, or “| have received all of your last
transmission”.

SAY AGAIN - Self Explanatory (again, do not use REPEAT)

THAT IS CORRECT - Self Explanatory. (May be used instead of
ROGER)

VERIFY - “Check text with the originator and send correct version”.

WILCO - “Your instructions (or request) received, understood and
will be complied with”.



A few other words
you may encounter

« INFORMATION - used by a station breaking into a
communication between two or more stations in
conversation. The purpose to add information relevant to
the current discussion.

e 73 -"My bestto You and Yours”. CW communications is
the origin of this “farewell signoff” when ending a
conversation. The operators would end with this “dash
dash dit dit dit, dit dit dit dash dash”.

e 88 - Love and Kisses - normally used only when
communicating with loved ones or very special friends.



Net Procedures

e A “net” consists of several Amateur stations

communicating for a single purpose. For example,
the WARA net on Monday evenings (19:00) is

Intended for communications between members and
friends of the Westcoast Amateur Radio Association.

www.ve7vic.ca

*Nets are held on both VHFE/UHFE and HF frequencies.
Generally speaking, the VHF/UHF nets are more ‘regional’

In content and range; while HF nets frequently transcend
borders.




Special Purpose Nets

« There are many types of nets in North
America. Some are ‘more formal’ than
others, such as the National Traffic
System and the AARL NTS Regional
(Cross-Border) Nets”.

« Some are “emergency traffic nets”
such as the BC Emergency Net.

« Still others are intended for specific
audiences, such as the various
“boaters nets” (during which marine
mobile stations can report their http://www.bcbn.ca/
position and current weather
conditions, or state of crew’s well-
being).

Other nets specialize in news and event bulletins, slow-speed CW,
rag chewing, traffic conditions, roundtable discussions, swap and
shop, and trivia.



How to join a Net

« Before checking into a net, it is good practice to
listen sufficiently long enough so that you
understand the ‘net procedures’.

Most net controllers welcome new participants
(contacts) and will be pleased to add your callsign to
the roster if you wish to continue to participate in
future net happenings.



Radio Telecommunications Act
regulations regarding
operations of a Net

* “No group of licensees has the exclusive use of any
frequency at any given time, as nets are not ‘regulated’
by the Radio Telecommunications Act.

« “Therefore, if two or more amateurs are in contact when
a net is scheduled to start, they can be requested to shift
frequency or to join the net, but they cannot be ordered
to do so.

* “If those already using the frequency do not desire to
move frequency or join the net or close down, then the
net must either wait until the frequency is clear or shift to
another frequency that is sufficiently removed so as not
to cause interference with the communication already in
progress.”

(p. 24 RAC Operating Manual)




Simplex Operations

e “Simplex” operations means that an
Amateur Radio Operator attempts to
contact another Amateur Radio Operator
within the transmitting range of his radio
equipment.

A base station, with a fixed antenna normally has a
greater range than mobile (inside a vehicle, boat,
aircraft, etc.) or portable (hand-held) equipment.
In VHF/UHF bands, the general rule is ‘line-of-
sight’.
In the HF bands, propagation might extend the
range beyond ‘line-of-sight’.



« An Amateur Radio operator can call a station
or place a ‘general call’ to other Amateur
Radio stations on a specific frequency.

*The radio at the receiving station, the 'repeater
station’ (generally unattended, but monitored by
the repeater owner or his designate) will then re-
transmit that call on another frequency (often 600
Hz above or below the receiving frequency).




Repeating” the signal

 The effect is that the original call can be transmitted
over a geographical range that may be greater than
the range that could be achieved by the originating
station.

 For example, you might call a repeater in your city
which is in range of your radio signal, and then that
sighal would be re-transmitted on another frequency
to other stations monitoring the repeater operations.

« Those stations may be outside of the range of your
station’s transmission capabilities.



The Repeater “TONE”

« Thereis usually atone which announces that one
station has completed his communication and the
repeater is

— available to either the current receiving operator
or

— to anyone else who wishes to use the repeater.

* If you have just completed your transmission and hear
a “double” (two stations transmitting at the same time):

- It iIs common practice for you to transmit to the
original receiving station that a “double” has |
occurred and to Invite the third station to re-transmit

his message or call.




Repeater Courtesy

Whenever possible, the Amateur Radio Operator
should only use the Repeater frequencies when
simplex communication is not possible, or where
simplex results in poor readability.

This alleviates pressure on the repeater systems.

However, in Greater Victoria, our repeaters are often
underutilized; so feel free to use the frequency, but

ask, every so many minutes, if someone else would

like to use the frequency.




Courtesy in Greater Victoria
or anywhere else

— It’s also courteous to pause for a
few seconds after hearing the
repeater tone, in case someone
wishes to join the conversation.




How to Make New Friends

Invite other Amateur Radio
Operators to break in for either
a call to a different station, or to
join in the discussion.

Remember, you share the repeater
with many other stations.



Requirements for Use of the Amateur Bands

« REMEMBER: Users of amateur repeaters are
responsible for the content of communications
transmitted on Simplex, or relayed by the

repeater.

You must identify your station
sat the beginning and end of your
communication and
sat intervals of no more than 30
minutes in long conversations.



Log Keeping

“Log keeping is no longer a regulatory requirement.

“However, many amateurs keep a log in order to
record contacts, equipment changes, and other
Information that seems appropriate to the operation
of the station.

“If an amateur decides to keep a log, contacts
should be entered in the log as they occur, not from
memory several hours later.

“A well-kept log is an asset to any radio station and
can assist in the investigation of an interference
complaint.”

(p 26. RAC Operating Manual)



Now, Lets communicate!

Have fun with Our Hobby.
73
Terrance VE/TBC

RAC Western YEP (youth education
program) representative

ve/tbc@gmail.com
250-479-3165



