Choosing a Ham Radio

Your guide to selecting the right equipment

,EAD '!UTHOR"7ARDéBXLVER
#O AUTHORS"'REGETIDAND $AVID (AYCOCK +) 172

Table of Contents

s )NTRODUCTION

s 1UICK START WHO NEEDS THIS PUBLICATION AND WHY?

3 JQUARS INE Hello and welcome to this handy guide to selecting a radio. Choos-
s 6(& 5(& ing just one from the variety of radio models is a challenge! The

s (& good news is that most commercially manufactured Amateur Radio

s

) '[f.:n@ ms the basics very well, so you shouldn't be overly
Sy fE:gfkllécerneq; @ﬁgﬁ{a awrongP choice of brands or models. This guide

is intended to help you make sense of common features and decide
which are most important to you. We provide explanations and de®ni-
tions, along with what a particular feature might mean to you on the air.

This publication is aimed at the new Technician licensee ready to acquire a ®rst radio, a
licensee recently upgraded to General Class and wanting to explore HF, or someone getting
back into ham radio after a period of inactivity. A technical background is not needed to
understand the material.

ABOUT THIS PUBLICATION

After this introduction and a 2Quick Start® guide, there are two main sections; one cov-
ering gear for the VHF and UHF bands and one for HF band equipment. You'll encounter
a number of terms and abbreviations--watchtadicized wordsbso two glossaries are
provided; one for the VHF/UHF section and one for the HF section. You'll be comfortable
with these terms by the time you've ®nished reading!

We assume that you'll be buying commercial equipment and accessories as new gear.
Used equipment is cheaper, of course, but may have faults or defects with which you might
be unfamiliar, leading to problems. Teaming up with an experienced ham or a reputable
dealer is the way to evaluate used equipment. Unless you are experienced with electron-
ics, kits and homebuilt rigs are not recommended as a ®rst radio, either. The Web sites for
manufacturers of Amateur Radio equipment are listed at the end.

What This Publication Is Not

This isn't a traditional 2buyer's guide® with feature lists and prices for many radios.
Manufacturer's Web sites and catalogs from radio stores have plenty of information on the
latest models and features. You won't ®nd operating instructions or technical speci®cations
here £ download brochures and manuals directly from the manufacturer!

Your Best Resource

Your best resource is a knowledgeable friend. Better yet, how about a group of friends?
This is where a ham radio club or team can really help. Find local clubs via the ARRL's
home pagewww.arrl.org Benter 2Clubs® in the site's search window. A club can help
you with every aspect of choosing a radio; from explaining a feature to ®Iling you in on
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what works best in your area. These helgahers(ham radio mentors) may be willing

to loan or demonstrate a radio so you can experience different styles of operating before
making buying decisions. If the group is supporting a public-service activity, such as a
walkathon, parade, or race, volunteer to help so you can see how the radios are actually
used.

The @Choosing a Ham Radio® Web Site

It's not possible to give you all the details in one publication, so a supporting Web page
has been createdwatvw.arrl.org/choosingaradio. It is referenced on a Web page for
new hamavww.arrl.org/newham that includes handy references to download and print,
supplements that will be updated, and links to a more complete glossary and other online
resources and books to help you learn even more.

NEW TO HAM RADIO?

If you are new to ham radio with a background in other types of radio communica-
tions, you should read the supplement 2Ham Ways + A Primer® available at
www.arrl.org/newham/HamWaysPrimer.pdf. It will explain some of the ways hams
communicate that may be unfamiliar. This will help you understand more about ham radio
features and why they are important to hams.

ARE YOU READY?

Finally, savor the experiencebyou'll never buy another 2®rst° radio, so have fun! If
things don't turn out exactly as you expect, you can easily sell or trade for different equip-
ment. Most hams try many radios and you probably will, too. So relax and prepare to enjoy
the ride! Once you're ®nished, others can use this publication, too. Give it away or tell
them about this guide's Web site where they can download and print their own copy!

CONTRIBUTORS

The following Elmers contributed by reviewing this publication to make it as use-
ful as possible, their way of giving back to ham radio: Norm, K6YXH; Ken, WA3KD;
Dave, KA1IHDG; Mike, NAFOZ; James, KG8DZ; Jason, KIGPCN; Barb, N6DNI; Pat-
rick, KIGPCS; Ken, WD9DPK; Mary, KI6TOS; Paula, KI6SAK; Jack, AD7NK; Katie,
W1KRB; Sharon, KE7HBZ; Matt, N8MS; Marty, N6VI; Diane, KE7PCS; Charles,
KE4SKY and Chris, KB7YOU.

WHAT DO YOU WANT TO DO?

Answering that question starts with the type of activities that interest you, such as emer-
gency communications (2emcomm®), casual conversation with friends or club members,
or communicating using digital data. You'll need to then
consider the range over which you expect to make contacts
and the type of station you expect to use.

2
"ANDS AND 4YPICAL $ISTAN8{V£§reAreTheHamsYouWantToContact.

Range
Nearby
Regional

Country-wide
World-wide

Considering how radio waves of different frequencies
propagate(travel) helps answer the question of what bands
your radio will need. Different bands support different
ranges of contacts as showrilable 1 Evaluate the ac-
tivities in which you want to participate to see where you
will need to make contacts. (Glossaries intitzn Radio
License Manuabr on-line atvww.arrl.org explain these
and many other terms.)

Bands

VHF/UHF

VHF/UHF (via repeaters)
and HF (direct contact)
HF

HF (direct contact),
VHF/UHF (Internet links)
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1UICK 3 TART #OMMON OROILES

You may ®nd it useful to start with one of our four common ham 2pro®Iles®. Your
operating needs could be similar to one of them. Once you choose a pro®le, ®ll in
the details by reading the VHF/UHF or HF sections that follow for details on the
various features and functions. Download the comparison format WWW ARRL ORG
CHOOSINGARAD I ® daigarvt® yo& Ehopping list.

Consult local hams to ®nd out what bands are used most commonly. For example,
in more sparsely populated areas, the 70 cm band may not be in widespread use. In
other areas, another VHF or UHF band + such as 222 MHz + may be in regular use.

Emergency Communication (Emcomm) Team Member or Personal
Emergency Communications

For operation through easily accessible repeaters or over very short ranges, you'll
need a VHF/UHF (dual-band) handheld radio with at least 50 memories and 3 to 5
watts of output power. A spare rechargeable battery pack, a pack that holds AA or
AAA batteries, an automotive adapter, and a desktop quick-charger are must-have
accessories. For operation without repeaters or through distant repeaters while mobile
or in remote areas, add a VHF/UHF mobile radio with an output of 25 watts or more
and a dual-band quarter-wave mobile whip antenna. Many hams have one of each
type of radio.

Beginning Home HF Operation

HF transceivers with 100 watts of output and a built-in antenna tuner make an
excellent entry-level radio. HF radios with VHF and even UHF coverage are available
at higher cost. If the radio can't operate directly from ac power you'll need an external
dc power supply. A multi-band dipole is an excellent and inexpensive antenna,
connected to the radio through coaxial cable or open-wire feed linebthe latter will
require an external antenna tuner. With some compromise in performance, a multi-
band, ground-independent vertical antenna is easy to set up and requires coaxial
cable to connect to the radio. To try Morse code, add a straight key or paddle (most
radios have a built-in keyer). To operate using digital modes, add a sound card data
interface with cables made to connect to your radio.

Casual Local or Regional Operating

Start with a VHF/UHF mobile radio with an output of 25 watts or more. For mobile
operation, add a dual-band quarter-wave mobile whip antenna. At home, a mobile
antenna can be used indoors or a dual-band base antenna can be mounted outside,
using coaxial cable to connect the radio and antenna. For operation from ac power,

a power supply capable of supplying the radio's speci®ed current consumption is
required. If you need more portability, add a VHF/UHF handheld as a second radioBit
is common (and practical) to have both types of radio.

Portable or Mobile Operating + All Bands

This type of operation is best supported with an 2all-band, all-mode® mobile-
sized transceiver that covers the HF and VHF bands, plus the 70 cm band in some
models. You'll need two types of antenna; a dual-band quarter-wave mobile whip
antenna for 2 meters and 70 cm (there are also tri-band antennas that include 6
meters), and a mobile HF antenna. A permanent or magnetic mount with one or more
interchangeable single-band HF whip antenna is a good way to try operating from
your vehicle.
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4YPES OF /PERATION From Where Will You Be Operating?

Base or Fixed (a permanent location) Radios are designed with sets of features that
favor the types of use listed at the side of this page,
although they can be used in more than one way.
Considering the circumstances in which you expect
to do most of your operating and the ranges at
which you expect to make contacts will help you
decide what type of radio is right for you.

Radios designed fdraseor ®xed-statiomre the most capable and powerful. They are
also bigger and their standby power requirements are higher. Many of the manufacturers
of base-type radios also offer smaller, lighter modelpdotable operating in tight quar-
ters, from a vehicle, while camping or otherwise away from home and with limited power
availability. These radios generally don't have the same level of performance or as many
front-panel controls as base station modelmdbileradio is one intended for use in
vehicles, usually on FM voice in the VHF and UHF bands. Mobile @rigs® with a dc power
supply make a good VHF/UHF FM voice base station, Hamdheldradios are intended
to be carried while in use, operate from rechargeable battery packs, and have FM voice
transmitter outputs of a few watts on the VHF and UHF bands.

Mobile (in a vehicle)
Portable (temporary installation)
Handheld (carried by hand, pocket, or belt clip)

Ready, Set, Go!

Begin by reading this guide from start to ®nish, even if you think you already have a
good idea of what radio you want. You might ®nd some material that changes your think-
ing a little bit, possibly saving you some money or increasing your long-term satisfac-
tion with the equipment you select! Once you've ®nished, focus on the frequency bands
(VHF/UHF or HF) and type of operating (base, mobile, portable, or handheld). Then
make your list of 2must-haves® and @nice-to-haves® (useful features that aren't absolutely
necessary). Armed with catalogs and a Web browser, you're ready to start shopping or
take in ahamfesi{a ham radio ea market and convention)! A blank form to help you
compare different radios is available for downloadingnatv.arrl.org/choosingaradio/
compare

VHF/UHF EQUIPMENT

The VHF and UHF bands above 30 MHz are available to all classes of ham licensees
and are widely used for local and regional contacts. The majority of activity uses FM
voice on repeaters and simplex channels at the higher frequency segment of each band.
The lowest frequency segments in each band are set aswledisignabperating
where longer range contacts are made using SSB voice and Morse code. (SSB and Morse
offer better performance than FM for contacts made over long distances without the aid
of a repeater to relay weak signals.) In adjacent segments you'll also ®nd Amateur Radio
satellite signals and data communication using digital modes, among other activities.

For FM voice in an area with good repeater coverage, a handheld radio provides the
maximum exibility in operatingbfrom home, a vehicle, or while on foot. It's more prac-
tical, however, to purchase a higher-powered mobile radio that can be used at home, too.
Most hams have a mobile radio in their vehicle plus a handheld radio for portable opera-
tion.

If you are going to operate primarily from home airmoderadio designed for ®xed-
or base station use may be a better choice. While larger and more expensive than mobile
and handheld radios, they also operate on SSB and CW (Morse code) and offer better
receiver performance, larger displays, and easier access to many controls and functions.
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VHF/UHF GLOSSARY

Airband: VHF channels for aviation air-to-air and air-to-ground communications

All-mode: radio that can operate on AM, SSB, CW, digital modes and FM

APRS: Automatic Position Reporting System

ARES': Amateur Radio Emergency Service, sponsored by the ARRL's Field Organization

Attenuate (attenuation): reduce in strength

Auto-patch: connection (®patch®) between a radio and the telephone system

Automotive adapter: device that plugs into a vehicle lighter socket and supplies power
to a radio or electronic device

Battery pack: several battery cells connected together to act as a single, larger battery

Beam: antenna with gain primarily in one direction

Charger: device for recharging batteries

Cloning: duplicating the memory contents of a radio in another radio

Cross-band: receiving on one band and transmitting on another

CW (Continuous-wave): Morse Code

dB (decibels):logarithmic method of comparing two signal strengths (power, voltage,
current)

Digital mode: communication method that exchanges characters instead of voice or CW

DTMF: Dual-Tone, Multi-Frequency, signaling tones (3TouchTéRegsed by tele-
phone systems

Duplex: transmitting on one frequency and receiving on another in the same band

Emcomm: abbreviation for 2&emergency communications®

Energy density: amount of energy a battery stores per amount of weight or volume

Feed line: cable used to transfer radio-frequency energy

FRS: Family Radio Service, short-range handheld radios that can be used without a
license

GMRS: General Mobile Radio Service, a no-test licensed service in the UHF range for
family use

Gain (antenna): antenna's ability to concentrate received or transmitted energy in a
preferred direction

Ground-plane: conductive surface that acts as an electrical mirror. A ground plane an-
tenna is an antenna that requires a ground plane to operate

HF: High Frequency (3- 30 MHz)

Impedance: opposition to ac current ow by a circuit, feed line, or antenna

IRLP: Internet Repeater Linking Project, a system of accessing and linking repeaters
through the Internet

MARS: Military Af®liate Radio System in which hams communicate with military sta-
tions

Menu: list of selectable control or con®guration functions or options

Monitor: listen without transmitting or disable a radio's squelch to listen for weak signals

Mount (mag, trunk, lip, mirror): a method of attaching an antenna to a vehicle

Overload: signal so strong that circuits begin to operate improperly

Packet: amateur digital data system that communicates using VHF and UHF frequencies

Polarization: orientation of radio waves with respect to the surface of the Earth (vertical,
horizontal polarization)

Power supply: device that changes ac power into dc power

Range: distance over which communication can take place

Rotate (batteries):to take in and out of service, preventing continuous use

Scanning: monitor a range of frequencies or a set of memory channels for activity

Simplex: transmitting and receiving on the same frequency

Shortwave: seeHF
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Table 2

Sub-audible: audio frequencies below the usual communication range of 300 = 3000 Hz

Trunking (trunked) systems: VHF/UHF systems used by commercial and government
agencies, sharing a few channels among many users by using computers to control the
radio's frequencies

UHF: Ultra High Frequency (300 MHz + 3 GHz)

VFO: Variable Frequency Oscillator, refers to a radio's continuous tuning mechanism

VHF: Very High Frequency (30 MHz + 300 MHZz)

Wall wart: light-duty power supply plugged directly into the an ac outlet

Whip: antenna made from a long, thin metal rod

Winlink (Winlink 2000): system for sending and receiving email via Amateur Radio

FREQUENCIES AND MODES

If your interest lies primarily in using the local FM repeaters and simplex channels,
information about what frequencies are most used is available from local radio clubs
and newsletters, the local frequency coordinator's Web sité\Ritl. Repeater Direc-
tory (www.arrl.org/catalog), andemcommnteams. Ask about the coveragenge of the
repeaters, as well.

The most popular VHF/UHF radios for FM voice and datadasd-band meaning that
they can transmit on both the 2 meter (144-148 MHz) and 70 cm (420-450 MHz) bands.
Higher-end units allow you to monitor several bands at once and listen on one band while
transmitting on the other.

Whether you need the radio to cover the 50 MHz, 220 MHz or 1.2 GHz bands will de-
pend on activity in your area. The ®rst two are often used
by emcomm teams and the last is more likely to be used
in densely populated are@&oss-bandepeater capability

SSEFUL .ON !MATEUR "AND S (receiving on one band and retransmitting the signal on the

AM Broadcast

550 kHz + 1.8 MHz other band) is a 2nice-to-have®, but not commonly needed.

Shortwave Broadcast
Low-band VHF

FM Broadcast
Aviation (AM & FM)
High-band VHF
Marine

NOAA Weather
Military Aviation
Government

UHF

#HOOSING

3 MHz £ 25 MHz

30 = 50 MHz

88 £ 108 MHz

118 - 144 MHz

148 + 174 MHz

156 = 158 MHz
162.4 + 162.55 MHz
225 + 389 MHz

406 = 420 MHz

450 £ 470 MHz

A (AM 2ADIO

Receiver coverage comes in three “avotsam band
receiv@ can tune all of the ham bands, plus narrow ranges
above and below the band edges for amateur auxiliary ser-
vices, such as MARSExtended receivancludes recep-
tion of selected frequency ranges such as tho$alle
2. 2Wideband receiecovers a wide range of continuous
frequenciesbgood for using the radio as a scanner. Be-
ing able to receive commercial broadcasts and non-ham
services is very helpful during emergencies although this
capability may make the receiver more susceptible to over-
load and interference from strong nearby transmitters.



Caution - even though some amateur radios have the ability to receive AM broadcast,
shortwave broadcagSW BC) and aviation AM signals, most cannot receive SSB or CW
signals and thus are unsuitable for use on the HF ham bands. Receiving VHF AM aviation
signals (sometimes callegrband) is also handy for tracking down and identifying sources
of interfering noise, such as from power lines or appliances. You can ®nd out more about
what stations are on what frequencies by browsing online frequency lists suatvas
panix.com/clay/scanning/freq-lists.html

Many municipal and government systems wgeking systems in the VHF and UHF
bands. (Trunking systems share a few channels among many users by changing the
frequency of individual radios under the control of a central station.) These can not be
received by ham radios or scanners without trunking features.

POWER * INPUT AND OUTPUT

Transmitter output power is crucial to successful communication because, along with
antenna choice, it affects communications range. Check with local hams about the power
levels required to 2hit° (access) popular repeaters and for effective simplex contacts. The
local terrain should be consideredb at, open areas require less power. A handheld radio
should be capable of 3 to 5 watts of output for consistent coverage. Mobile radios (10 +
50 watts) have far better coverage, but require more current, such as from a car battery
or power supply. Most radios have variable power settings to conserve power and battery
capacity.

HandheldRadio

Handheld radios use sealed and rechargeable
multi-cell battery packshat ®t a speci®c radio
and are rarely interchangeable between models.

ET’gtaCfIw}b'e It is wise to purchase a spare pack andte the
poriside | packs regularly. Packs that hold regular alka-
; line AAA or AA cells are important to have for

Batterypack ANORAMA L gperation away from home or in emergencies

contacts | batteries

when recharging power may not be available.
(Remember to dispose of dead and weak bat-
tery packs properly!) Several battery options are
described inrable 3.

The higher a batterysnergy densitythe
longer a battery of a given size will last. Energy
density drops with temperature, so a cold battery
won't deliver as much energy as one at room
'EZ;Z":;Q;;?('E Qmi&i%'( temperature. Most batteries are rated to be stored

' ' at temperatures from -20 to +45$ C.

&IGURE "~ (ANDHELD RADIOS USE SEALED klgrﬁgrp@gid@pA%@@Asglggvithawall-mognted
MULTI batketylpacks THAT IT A SPECIIC RADIOsupply ardwall wart® that charges the batteries

RARELY INTERCHANGEABLE BETWEEN MORBIbwI§. This may be inconvenient during emer-

Table 3

AYPES OF "ATTERIES AND "ATTERY OACKS

Technology Energy Density Limitations Cost

Ni-Cad Low Low energy ratings Low to medium
Ni-MH High Tend to self-discharge Medium

Li-lon Highest Tend to self-discharge Medium to High
Alkaline High Not rechargeable Low
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gency or heavy use. deskor drop-in chargercharges the packs quickly and holds the

radio upright. If the radio can charge from 12 V, it can also be charged in a vehicle with an
automotive adapterAn automotive adapter that allows your handheld radio to charge (and
possibly operate) from a vehicle's cigarette lighter or other 12-volt source is useful if ac
power is unavailable. Not all handheld radios can transmit while connected to chargersb
be sure to check the manual!

Radios for base, portable, or mobile use require an external power source. This may be
a vehicle's electrical system, a deep-cycle battery, or an ac-operated power supply. Mobile
radios may require up to 20 amps on transmit at full power, so be sure your power source
can deliver enough current.

Power supplies and the cables used to connect the radio must be able to supply the
maximum required current for your radio at the proper voltage. Check the radio's speci®-
cations for input current to ®nd out how much current is needed. The radio manual should
also specify what wire size for a given cable length is needed to insure adequate voltage at
the radio under full load.

SQUELCH AND TONES

Squelch is the circuitry in FM radios that prevents the user from having to listen to noise
or unwanted signals by muting the radio's audio output unless the proper type of signal
is received. The radio's manual will explain how to use a squelch level control knob (like
the typical knob in the illustration) enenusetting, common on pocket-sized handhelds.
These are the different types of squelch and associated features:

SCarrier squelchthe simplest and most common type of squelch, mutes the radio when
no signal stronger than a preset settable threshold is present.

Automotiveadapter

:- Forvehicldpower

Walllwart! \Charger
(rechargetslowly)

Drop'in! 'IDesktopCharger
(rechargegjuickly)

&IGURE " (ANDHELD RADIOS ARE SOLD WITH wall Wa#t L\ TMHAUT N HEARSUERSP L
THE BATTERIE SleSkL OWdpYn charger CHARGES THE PACKS QUICKLY AND HOL
UPRIGHT )F THE RADIO CAN CHARGE FROM 6 IT CAN autosn® BE CHARC
tive adapter .
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sTone receive squelalequires a speci®tib-audibletone for the received audio to be
heard, as when accessing a repeater. This keeps you from hearing other users on the same
frequency, just like 2privacy codes® on the popular handheld radios that use the FRS and
GMRS channels. (You still have to listen to the channel before transmitting.)

Digital Coded Squelch (DCS)a short sequence of tones must be received at the
beginning of each transmission before turning on the output audio. DCS is used by groups
sharing a frequency so that they only hear audio from other group members. (Like tone-
receive squelch, listen before transmitting.)

sCall sign squelch digital systems, such as D-STAR, send the call sign of the receiv-
ing station along with the transmitted signal. The station called will then be alerted to the
incoming call.

sAttenuationt some radioattenuatethe received signal when the squelch threshold is
set to high levels. This reduces interference fowerloadinterference where strong pag-
ing and commercial signals are present.

sMonitor + an FM radio'snonitor button or key temporarily defeats or 2opens® the
squelch so that you can hear any station using the channel. This is used to listen for weak
signals or for other stations before transmitting.

All new radios can generate sub-audible repeater access tones. (These are also called
PL“ or CTCSS tones.) Some have a feature ctédled scarthat enables the radio to
determine what access tones a repeater requires by listening to the stations using it. This is
very useful when traveling or accessing an unfamiliar repeater.

s $4-& Touch Toné dual-frequency tones are used to dial phone numbers through a
repeater'sauto-patchor to enter IRLP and Echolink access codes. A radio's ability to store
and play back sequences of DTMF tones saves a lot of time when using either service.

~ ~”~
Open s == Closed
-‘ Voluméeknob
40P $OWN 6IEW Squelctring
\ /
3IDE 6IEW
&IGURE " 3QUELCH IS THE CIRCUITRY IN &- RADIOS THAT PREVENTS °

TO NOISE OR UNWANTED SIGNALS BY MUTING THE RADIO S AUDIO OUT
SIGNAL IS RECEIVED
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MEMORIES AND VFOS

Ads for radios tout the number wfemory channelsr memorie®each can store
the complete radio con®guration to access a favorite repeater or channel. Having lots of
memories means you can dedicate a group to your most-used repeaters and simplex chan-
nels while other groups can be used for channels you use for special events, training, and
vacation or travel.

How many do you really need? Start by making a list of all local and regional repeat-
ers and simplex channels on the bands covered by your radio. (A club or ARES team can
be quite helpful in making the list.) If your radio has wideband- or extended-receive, add
some AM and FM broadcast stations and the primary frequencies used by public safety
and service agencies in your area. Don't forget the NOAA weather stations and if you are
near water, the common VHF marine channels. Increase that total by about one third and
you have a pretty good idea of how many memories you'll need.

Some memory channels have special functi@adl. channelgrovide easy recall of
your favorite channels$Scan controthannels store frequency limits for scanning func-
tions, if your radio can act as a scanner.

The ability to receive on two channels at on@ué receiv®) is very useful. Prior-
ity channe? and @Channel watchmonitor a channel for activity at all times and switch
to that channel when a signal is present. This is useful during emcomm and public service
activities or if you want to monitor a 2home®° repeater while operating elsewhere.

All radios have at least one VFO that tunes to any frequency the radio covers. VFOs

on FM-only radios usually tune in discrete steps

(e.g., every 2.5, 5 or 10 kHz) rather than continu-
Ch1l CLB.RPT ously. On radios with more than one VFO, each
443.500 1035 can separately set the access tone, transmit offset,
Ch2 CLB.SPX gnd other operating param_eter's. Once a VFO

/ 147 520 is con®gured, the information is transferred or

B programmednto (stored in) a memory. VFOs can
Ch3 TGR.MTN act as temporary memories, too. A second VFO is

Memory 14 CBhSZ(l) K1I7RgO5AM a 2nice-to-have® for exibility.
Channels )

710 ---- PROGRAMMING MEMORIES
\ Ch5  KPLU-FM Look in the radio's manual at the method used
88.5 ---- to program the VFO's information into a memory
o. channel. You may ®nd that some methods are
° easier to remember or perform. Some radios
may have a@uick-programfunction that quickly
stores the VFO settings in an un-programmed
memory. Alphanumeric channel labels (such as
A . aCLB_RPT®°) make it much easier to remember
&1 G UR EMerhory channels OrmRemories CAN STORE . . . .
THE COMPLETE RADIO CONIGURATION TdVhiehcahannel iswhiehs (See the section on @Pro-

REPEATER OR CHANNEL gramming and con®guration software® for more
information.)

Digital modes

Exchanging text, email, graphics, and ®les is an important part of today's emcomm
and other applications of radio. The modes that transmit and receive data are referred to
asdigital modesOn VHF and UHF, the most common digital modpdsket radioor
apacket®. tapr.org/packetradio.html) The name comes from data being transmitted in
groups of characters that are calpettkets Packet is also known #s<.25 the designa-
tor of the technical standard that describes it. To use packet, you'll need an FM radio, a
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VEFO SETTINGS
TGR.MTN
446.650 receive
+5 MHz offset
131.0 Hz tone
Medium power
DCS off

Programiiiili!into
Programmeg
.— Memory
Channa
Ch35 - = ----
Blank
Memory
Channel
&IGURE

special interface calledtarminal node controlle(TNC),
and a computer as shownHkigure 6. Some radios have
TNCs built in.

Packet provides 2keyboard-to-keyboard® communica-
tion a bit like instant messaging. It is also used to send
email from your computer vid/inlink system mailboxes.

The Automatic Position Reporting Syst¢APRS -www.
aprs.org) uses packet radio to report your position and
other information over the Internet. A few radios have
features designed for use with APRS, such as special text
displays, a data interface to communicate with a GPS
receiver, or built-in GPS receivers.

Packet commonly operates at two speeds; 1200 bits/sec-
ond (bps) and 9600 bps (about 120 and 960 characters/sec-
ond, respectively). At the slower speed, the TNC converts
characters from the computer's serial or USB port into
audio tones fed to the radio's microphone input. Any FM
voice radio is suitable for packet radio use at 1200 bps.

To operate at the higher data rate, the radio must have

" /INCE A 6&/ IS CONIGURE®@spetial ¢cormedtion speci®cally for use with digital
MATION IS TRANm®dgERREDIQRO STOREHds. 9600 bps is more demanding of the radio and

IN A MEMORY

not all radios work well at that speed. Check the radio's
speci®cations to see if it is rated for 9600 bps data. Un-
less you speci®cally need to use high-speed data communication, you don't need 9600 bps
capability. Most packet operation takes place at 1200 bps.
D-STARis a new digital data system based on a standard from Japan. Equipment is cur-

rently available from lcomi¢omamer-
ica.com/en/products/amateur/dstay
along with some third-party adapters.
D-STAR radios can talk directly to each
other or through networks of repeaters
linked over the Internet. On 2 meters
and 70 cm, D-STAR radios provide a
low-speed data connection (about 80
bps) directly from the radio to your
computer's USB or serial portbno
TNC is required. On 1.2 GHz, D-STAR
radios provide a network-style Ethernef
connection to your computer, compat-
ible with Web browsing and other In-
ternet applications. The speed is about
the same as the fastest 56 kbps dial-up
connections.

‘ 1145,018

VHFor!lUHFRadio

Audio
Tones

USBor
COMport
LAPTOP

Data

&IGURE

" 40 USE PACKET YOU LL NEED

RADIO A SPECIAL INT®ERmMAGHEeCALLED A
controller

4.# AND A COMPUTER
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Scanning
Frequencil , Radios on the market today can rapidly switch
ggz'rf from frequency to frequency to look for signals. This
is calledscanning It allows the operator to monitor
Frequenci many different frequencies without having to manu-
ally tune to each one.
—) There are three types of scanning. Basic scanning
consists of the receiver starting from #ean start
7 Channel frequency and tuning continuously to #ean stop
m ‘; Scan frequency. If a signal is detected, scanning is stopped
oo 7 or paused for the operator to listen in. This is most
useful in the weak-signal or satellite segments of the
VHF and UHF bands and when listening for simplex
FM signals.

Bank 1 Bank 2 Bank 3 Channel scanning jumping from channel to
channel in sequence. Again, scanning stops or pauses
when a signal is detected. Channel scanning requires

» » astart channelnd astop channelChannels may be

CHAN CHAN CHAN designated to be skipped, as well. This type of scan-

ning is the most useful for watching many repeater or
BankScan simplex channels.

R rou fc ay be organizetamls.
&IGURE 2ADIOS ON THE MARKET ToCHOURSG) chanmels may 9
N @Bthesqr@nnels in a bank before

SWITCH FROM FREQUENCY TO FRE QU BRRKSCABNINGECARS
NALS 4HIS ISa@igLEAHIS ALLOWS THEmMoWRGRt Themext bank. Not all radios organize their

O U T AN P EREN T LS O el B! B are useful o
OF SCANNING SEE TEXT grouping channels together by function; police, ®re,
aircraft, ham, etc.
Programmed scais the most exible of all and al-
lows the user to set up lists of channels to be scanned. This is most conveniently done with
a PC instead of the radio keypad. Channels can generally be scanned in any order. The PC
software often allows the operator to set up 2pro®les® of programmed scans (for example,
parade communication or ARES drills in which different sets of channels are in use) so
that the radio can be con®gured quickly and ef®ciently.
Scanning is much more convenient to use if you have controboaardelayandscan
resume Scan delay is the time the radio spends listening to each channel before moving to
the next one. A longer delay catches more activity and lets you listen longer to each chan-
nel, but slows down the overall scanning process. Scan resume tells the radio to how long
to pause or to stop if a signal is detected. Some radiosvofifar detectiorto distinguish
between a voice signal and a steady tone or noise that may result from interference.

Antennas

Antenna choice is the single biggest factor in determining whether you'll be able to
communicate effectively with any type of radio. Handheld radios come with a stubby, ex-
ible antenna (3rubber duck®) that attaches directly to the radio for convenience. These are
fairly sturdy, but are not very ef®cient. Consider purchasing a more ef®cient wiapile
antenna with the necessary connector or adaptor for your radio. At home you can attach a
mobile antenna to a metal surface or structure. Longer, more ef®cient antennas to replace
the rubber duck are also available. For repeater and FM voice communication, the antenna
should be oriented vertically (3vertically polarized®) to match the signals from repeaters
and other hams.

Mobile antennas are mounted on the outside of a car. Temporary mounts using magnets
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(mag-mountsor clamps I{p-, trunk-, mirror-mount, efcand permanent through-the-body
mounts provide ground-plangfor the antenna. You can purchase the complete antenna
system, including the whip, mount, and cable or you can purchase a separate mount with
cable. Antennas attach to the mount by one of several different methods: a threaded base,
PL-259/S0-239, and NMO are the most common. Your antenna will need to match the
mount. Anon-glassantenna does not need the metal ground plane, using an adhesive pad
to attach to the vehicle's window, but is usually less ef®cient and may not work with some
types of auto glass.

Antennas are generally rated in termgaiin + how well they concentrate signals in a
preferred direction. Gain is speci®ediBand every 3 dB of gain doubles your signal's
strength. Aromnidirectionalantenna or 2omni° radiates equally well in all horizontal
directions and can be used with base, mobile, and handheld radios. The gain of an omni
antenna concentrates the signal towards the horizon.

At home, you may want to install a permanent antenna such as the common ground-
plane antenna with three or four radials. Mounted in the clear, a ground-plane will give
good performance. Thepoleantenna operates similarly to the ground-plane, but does not
require radialsCollinear antennas with several sections working together look like ground-
planes, but are longer and have higher gaiMagi antenna is a type of rotatalileam
antenna that has gain in one direction and is used to communicate with stations that are
out of range of simple omnidirectional antennasotator is needed to point a beam in the
desired direction.

If you purchase an antenna without the connedgrd ling use a high-quality cable that
has low losses at VHF and UHF frequencies. (All cables have increasing loss with frequen-
cy.) For distances shorter than 50 feet, RG-8 or RG-213 are ®ne. At 2 meters, RG-8X can
be used up to 50 feet, but no longer than 25 feet at 70 cm. You won't need ultra-low-loss
ahard-line® or specialty cables to get started. For longer 2runs® of cable, ask for help from
your Elmer, from a radio store, or from the manufacturer's speci®cations to choose the
right cable. While cables are available with connectors pre-installed, you should eventually

Whip

Surfacéoflvehicle

Mountlandbase
(NMOQOistyle)

&IGURE n /NE POPULAR TYPE OF TEMPORARY MOBILE ANTENNA MOUN
R E F E RR E Dma@maudt A
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learn how to install your own connectorsbboth to have the skill and to save money! The
ARRL's online Technical Information Servieeww.arrl.org/tis/ and theARRL Antenna
BookandARRL Handbookontain methods of installing connectors on coaxial cable.

Accessories & Special Features

Along with the items included with your radio, other common accessories can be a great
help in the convenient and effective use of your radio. The most important accessory for a
mobile radio is the antennabwe covered that previously. For a handheld radio, antennas
and batteries make the most difference.

sBattery charge®Recharging a battery with a wall wart supply can take hours for one
of the larger packs. This is often unacceptably long and is a good argument for having a
spare battery pack. Charging time can be reduced dramatically by wgiigk &hargeror
smart chargerYour radio's manufacturer will probably offer one as an accessory. A desk
or adrop-in® charger holds the radio conveniently upright while charging, too.

sDetachable front panesSome radios can operate with their front panel detached
from the body of the radio and mounted in a convenient location with the radio out of sight
below a desk or seat. An accessoontrol cableis required to connect them. Some radios
require the microphone to be connected to the radio and not the control panel, so check
carefully before planning where to mount the radio!

sSmart microphon&Handheld microphones drand mikegor mobile and base radios
are available with enough keys and buttons to act as miniature front panels of their own.
There may be several variations of microphones available for your radio.

sHeadset®Base station radios come with a hand mike, but third-party desk micro-
phones and headphone-boom microphone combinations balbedsetsnay be more
convenient and provide somewhat higher quality transmitted audio. Headphones can help
you hear other stations more clearly, particularly in noisy environments such as a busy
emergency-operations center or an outdoor event. (Driving with a headset or headphones
on is illegal in many areasbcheck your local regulations.)

s 40 TUNE Y OUS®WR Nrilgen RFApoweNmeteis a 2nice-to-have®, measur-
ing the amount of power owing to and from the antenna. By watching the meter when you
transmit, you can tell when an antenna is not tuned properly, whether the wrong antenna
has been attached, or whether some part of the antenna system is broken. Be sure the
bridge or meter is designed for the frequency you'll be usingbVHF/UHF or HF.

PROGRAMMING AND CONFIGURATION SOFTWARE

With so many memory channels and radio con®guration settings to manage, having
some software to assist you is very useful. Programming and con®guration software is
available from the radio manufacturer and from independent authors. Along with the
software, you'll need a programming cable to connect the radio to the con@iiatengis
another way of con®guring your radio by transferring the memory contents from an identi-
cal radio. If your radio supports cloning, a special cable is usually required. Your club or
emcomm team may have cables and software for common radios, including ®les that will
program your radio with the common channels used by members.
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HF EQUIPMENT

The HF or 2short-wave bands® are impor-
tant because of their long-range capability.
When HF conditions are favorable, contacts
around the world are possible without the
need for repeaters or the use of Internet-
based systems, such as IRLP or Echolink.
The traditional amateur HF bands include
160, 80, 40, 15 and 10 meters (1.8 MHz to
29.7 MHz). In the early 1980s, the 30, 17
and 12 meter bands (10, 18, and 24 MHz)
were added and are sometimes referred to
as the @WARC?° bands (in reference to the
World Administrative Radio Conference
at which frequencies are allocated). The
60 meter band (5.5 MHz) was added more
recently.
AHE Y#/- )# TRANSCEIVER Many models of transceivers are avail-
able for the HF bands from portable, mobile
and ®xed stations. There is also a
wider price range than for VHF and
UHF radios. As you look through
the catalogs, you'll see large radios
and small radios with much the same
speci®cationsbthis section will help
you understand the real differences.
Portable radios are designed to be
compact, lightweight and power-ef®-
cient. They are available with power
outputs of 5 to 100 watts and cover
all of the HF bandsbsome even
operate on VHF and UHF bands.
Low-power models may have an in-
A4HE 9AESU &4 TRANSCEIVER ternal battery pack. They have fewer
features than most ®xed-station
radios and receiver performance is
generally not as good. Their smaller front panels mean they have fewer controls and often
use menus for some functions.

Mobile radios are intended to be operated in a vehicle, but they can make an excellent
base-station radio, especially if you have limited space. These radios consume somewhat
less current than ®xed station radios when not transmitting. This may be important if you
intend to use the radio for emcomm and expect to be operating on battery power occasion-
ally. If not used in a vehicle, a dc power supply will be needed. The same concerns about
small front panels and ease of use apply.

Radios for base stations are available in many different price ranges because of the great
differences in performance and features. Some will operate directly from ac power outlets.
Most of the performance differences are associated with the receiver. High-performance
receivers have bettgelectivityandstrong-signal performancas discussed later. Some
radios even have two receivers! It is normally best to start with a basic radio and develop a
feel for what is important to you.
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