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Introduction

A mateur or ham radio has been around for nearly a century. In that time,
it’s grown, branched, morphed, and amplified itself into a worldwide
community of licensed hams tickling the airwaves with every conceivable
means of communications technology. Its practitioners range in age from
preschoolers to septuagenarians. Ham radio’s siren call attracts those who
have never held a microphone as well as deep technical experts who grew up
with a soldering iron and computer.

You may have come across ham radio in any number of ways: in movies such
as Frequency or Contact, in books (the comic book hero TinTin is a ham), from
seeing them in action performing emergency communications services, or
maybe from a friend or relative who enjoys the hobby. Interestingly enough,
ham radio has room for all of these activities. Yes, even a mad scientist or two
are in the ham ranks. Most, however, are just like you.

The storied vision finds the ham bent over a glowing radio, surrounded by all
manner of electronic gadgets and flicking meters, tapping out messages on a
telegraph key or speaking into a large, round, silvery microphone. Today’s
ham has many more options than that to try! While the traditional shortwave
bands are still crowded with ham signals hopping around the planet, hams
now transmit data and pictures through the airwaves, use the Internet, lasers,
and microwave transmitters, and travel to unusual places high and low to
make contact.

Simply stated, ham radio provides the broadest and most powerful wireless
communications capability available to any private citizen anywhere in the
world. Because the world’s citizens are craving ever-closer contact, ham radio
is attracting attention from people like you. The hobby has never had more
to offer and shows no sign of slowing its expansion into new wireless tech-
nologies. Did I say wireless? Think Extreme Wireless!

About This Book

[ wrote Ham Radio For Dummies for beginning hams. If you just became inter-
ested in ham radio, you find plenty of information here to explain what the
hobby is all about and how to go about joining the fun by discovering the
basics and getting a license.
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Ham Radio For Dummies

If you already received your license, congratulations! This book helps you
change from a listener to a doer. Any new hobby, particularly a technical one,
can be intimidating to newcomers. By keeping Ham Radio For Dummies handy
in your radio shack, getting your radio on the air and making contacts is easy.
[ cover the basics of getting a station put together properly and the funda-
mentals of on-the-air behavior. Use this book as your personal radio buddy
and soon you’ll sound like a pro!

Conventions Used in This Book

To make the reading experience as clear and uncluttered as possible, [ use a
consistent presentation style. Here are the conventions:

v Italics note a new or important term.

1 Web site URLs (addresses) are indicated with a monospace font.

Foolish Assumptions

In writing this book I made some assumptions about you. You don’t have to
know a single thing about ham radio or its technology to enjoy Ham Radio
For Dummies. And you definitely don’t need to be an electrical engineer to
enjoy this book.

But I ask two things of you: You have an interest in ham radio and that you
know how to use a computer well enough to surf the Web. Due to the compli-
cated and extensive nature of ham radio, I couldn’t include everything in this
book (otherwise, you wouldn’t be able to lift it). However, I steer you in the
direction of additional resources to check out, including Web sites.

How This Book Is Organized

Ham Radio For Dummies has two major sections. Parts I and II are for readers
getting interested in ham radio and preparing to get a license. Parts Ill and

IV explain how to set up a station, get on the air, and make contact with
other hams.
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The Ham Radio For Dummies Web site, at www.dummies.com/go/hamradio,
offers a list of Web resources and more information on the technical aspects
of this wonderful hobby.

Part I: What Is Ham Radio All About?

If you don’t know much about ham radio, start reading this part. You get the
ham radio big picture. Then I send you on a tour of the various radio tech-
nologies necessary to get you on the air. [ round out this first part with an
overview of the ham community: clubs and organizations.

Part II: Wading through
the Licensing Process

The four chapters in Part Il take you every step of the way through the process
of getting a ham radio license. I explain the overall licensing system, including
the types of licenses and the volunteers that administer the exams. Then I
move on to studying, including Morse code, for your exam. Finally, I discuss the
actual exam process so you know what to expect when the time comes. Part II
concludes with what to do after you pass your test.

Part I11: Hamming It Up

The sky is the limit, but first you have to learn to fly. Part Ill is where you delve
into the fundamentals of ham radio operating. Then you get down to the brass
tacks of basic operation, including how to make that elusive first contact! I
cover the different kinds of casual operating and then get into some of the
popular specialties of the hobby, including public service and emergency
communications.

Part 1U: Building and Operating
a Station That Works

Part IV takes you through the basics of setting up and using a suitable sta-
tion. I cover the different kinds of ham radio equipment and how to acquire
what you need to get your station up and running. Ham radios take a little
maintenance and troubleshooting, and [ devote a chapter to these topics.

3
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Part U: The Part of Tens

Familiar to all For Dummies readers, this part is where the accumulated knowl-
edge and wisdom of the ages is boiled down into several condensed lists. |
cover the tips and secrets of ham radio along with general guiding principles
for successful ham radio operation.

Part Ul: Appendives
If you come across an unfamiliar term, turn to the glossary. I have also col-

lected a long list of excellent references — both online and off — for you to
find and use.

Icons Used in This Book

Ham Radio For Dummies includes icons that point out special information.
Here are the icons [ use and what they mean:

A\

This icon points out easier, or shorter, ways of doing something.

This icon signals when [ show my techy side. If you don’t want to know the
technical details, skip paragraphs marked with this icon.

Whenever I could think of a common problem or “oops,” you see this icon.
Before you become experienced, getting hung up on some of these little
things is easy.

This icon lets you know that some safety rules or performance issues are
associated with the topic of discussion. Watch for this icon to avoid common
gotchas.

This icon points out information that you need to remember to enjoy your
ham radio experience.
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Where to Go from Here

If you're not yet a ham, [ highly recommend that you find your most comfort-
able chair and read through Parts I and II. You discover the basics about ham
radio and solidify your interest. For the licensed ham, browse through Parts
IIl and IV to find the topics that most interest you. Take a look through the
appendixes, as well, to find out what information is secreted away back there
for when you need it in a hurry. And for more technical material — and a list
of Web resources — try the Ham Radio For Dummies Web site. For all my
readers, welcome to Ham Radio For Dummies and I hope to meet you on the
air some day!
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In this part . . .

Get ready to dive into the details of a terrific hobby
and service. In this part, you take a quick peek at
Ham Radio Land, formally known as the Amateur Radio
Service. I start by describing what ham radio is like

today — you will be surprised at its breadth and technical
sophistication. You get a peek at the many ways in which
hams actually communicate and why. Then [ show you
what most hams have in an actual radio shack.

Ham radio puts a technical face on many of its facets,
so you get a quick refresher or introduction to the tech-
nology of radio. Then I explain the basic gadgets of ham
radio, explain radio waves, and touch on how radio
depends on the natural environment.

You certainly don’t have to know everything about ham
radio by yourself because a lot of other hams are out
there to lend a hand. In fact, helping others is one of the
long-standing traditions of ham radio, so I show you how
to find a local club and join a ham radio organization: you
can find a large or small club, or one that caters to your
general interest and special purpose. They’re just what
you need to get in-depth knowledge about your own inter-
ests. You also get an introduction to hamfests and the
many ham radio gatherings. You are not alone!




Chapter 1

Getting Acquainted
with Ham Radio

In This Chapter

Becoming a part of ham radio
Traversing the world of ham radio
Making a contact with ham radio

Constructing a ham radio shack

Him radio invokes a wide range of visions. Maybe you have a mental
image of a ham radio operator (or ham) from a movie or newspaper
article. But hams are a varied lot — from go-getter emergency communica-
tors to casual chatters to workshop tinkerers. Everyone has a place, and you
do, too.

Hams use all sorts of radios and antennas on a wide variety of frequencies to
communicate with other hams across town and around the world. They use
ham radio for personal enjoyment, for keeping in touch with friends and
family, for emergency communications, and for experimenting with radios
and radio equipment. They communicate using microphones, telegraph or
Morse keys, computers, cameras, lasers, and even their own satellites.

Hams meet on the air and in person. Ham radio clubs and organizations are
devoted to every conceivable purpose. They have special ham radio flea mar-
kets and host conventions, large and small. Hams as young as six years old
and centenarians have been hams since before ham radio licenses. Some
have a technical background, but most do not. One thing all these diverse
individuals do have, however, is an interest in radio that can express itself in
many different ways.
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Ham: Not just for sandwiches anymore

Everyone wants to know the meaning of the
word “ham,” but as with many slang words, the
origin is murky. Theories abound, of course,
ranging from the initials of an early radio club’s
operators to the use of a meat tin as a natural
sound amplifier. Out of the many possibilities,
this theory condensed from the American Radio
Relay League’s (ARRL) Web site seems the most
believable:

“Ham:a poor operator” was used in telegraphy
even before radio. The first wireless operators
were landline telegraphers who brought with
them their language and much of the tradition

of their older profession. Government stations,
ships, coastal stations, and the increasingly
numerous amateur operators all competed for
signal supremacy in each other’s receivers.
Many of the amateur stations were very pow-
erful and could effectively jam all the other
operators in the area. When this logjam hap-
pened, frustrated commercial operators would
send the message “THOSE HAMS ARE JAM-
MING YOU.” Amateurs, possibly unfamiliar with
the real meaning of the term, picked it up and
wore it with pride. As the years advanced, the
original meaning has completely disappeared.

Tuning In Ham Radio Today

Hams enjoy three different aspects of ham radio — the technology, operating,
and social points of view. Your interest in the hobby may be technical; you may
want to use ham radio for a specific purpose; or you may just want to join the
fun. All are perfectly valid reasons for getting a ham radio license.

Using electronics and technology

Ham radio is full of electronics and technology (see Chapter 2). To start with,
transmitting and receiving radio signals is a very electronics-intensive endeavor.
After you open the hood on ham radio, you're exposed to everything from
basic direct-current electronics to cutting-edge radio-frequency techniques.
Everything from analog electronics to the very latest in digital signal process-
ing and computing is available in ham radio. I've been in the hobby for more
than 30 years and I've never met anyone who is an expert on it all.

You may choose to design and build your own equipment or assemble a sta-
tion from factory-built components, just like an audiophile might do. All that
you need for either path is widely available in stores and on the Web. Hams
delight in a do-it-yourself ethic known as homebrewing and help each other
out to build and maintain their stations.
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Hams also develop their own software and use the Internet along with radios
to create novel hybrid systems. Hams developed packet radio by adapting
data transmission protocols used over computer networks to amateur radio
links. Packet radio is now widely used in many commercial applications. By
combining GPS radiolocation technology with the Web and amateur mobile
radios, the Automatic Position Reporting System (APRS) was developed and
is now widely used. More information about these neat systems is contained
in Parts Ill and IV.

Voice and Morse code communications are still the most popular technolo-
gies by which hams talk to each other, but computer-based digital operation
is gaining fast. The most common home station configuration today is a hybrid
of the computer and radio. Some of the newer radios are exploring software-
defined radio (SDR) technology that allows reconfiguration of the circuitry
that processes radio signals under software control.

Along with the equipment and computers, hams are students of antennas and
propagation, which is the means by which radio signals bounce around from
place to place. Hams take an interest in solar cycles, sunspots, and how they
affect the Earth’s ionosphere. For hams, weather takes on a whole new impor-
tance, generating static or fronts along which radio signals can sometimes
travel long distances. Antennas, with which signals are launched to take
advantage of all this propagation, provide a fertile universe for the station
builder and experimenter.

Antenna experimentation is a hotbed of activity for hams. New designs are
created every day and hams have contributed many advances and refinements
to the antenna designer’s art. Antenna systems range from small patches of
printed circuit board material to multiple towers festooned with large rotating
arrays. All you need is some wire, a feedline, and a soldering iron.

Hams also use radio technology in support of hobbies such as radio control
(R/C), model rocketry, and meteorology. Hams have special frequencies for
R/C operation in the 6-meter band, away from the crowded unlicensed R/C
frequencies. Miniature ham radio video transmitters are frequently flown in
model aircraft, rockets, and balloons, beaming back pictures from heights of
hundreds and thousands of feet. Ham radio data links are also used in support
of astronomy, aviation, auto racing and rallies, and many other pastimes.

Whatever part of electronic and computing technology you most enjoy, it’s all
used in ham radio somewhere . . . and sometimes all at once!

11
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Operating a ham radio: Making contacts

If you were to tune a radio across the ham bands, what would you hear hams
doing? Contacts run the range from simple conversation to on-the-air meet-
ings to contesting (recording the highest number of contacts).

Ragchews

By far the most common type of activity for hams is just engaging in conver-
sation, which is called chewing the rag; such contacts are called ragchews.
Ragchews take place between continents or across town. You don’t have to
know another ham to have a great ragchew — ham radio is a very friendly
hobby with little class snobbery or distinctions. Just make contact and start
talking! Find out more about ragchews in Chapter 9.

Nets

Nets (an abbreviation for networks) are organized on-the-air meetings sched-
uled for hams with a similar interest or purpose. Some of the nets you can
find are

v~ Traffic nets: These are part of the North American system that moves
text messages or traffic via ham radio. Operators meet to exchange or
relay messages, sometimes handling dozens in a day. Messages range
from the mundane to emergency health-and-welfare.

+ Emergency service nets: Most of the time, these nets just meet for train-
ing and practice. When disasters or other emergencies strike, hams orga-
nize around these nets and provide crucial communications into and out
of the stricken areas until normal links are restored.

v Technical Service: These nets are like radio call-in programs in which
stations call with specific questions or problems. The net control station
may help, but more frequently, one of the listening stations contributes
the answer. Many are designed specifically to assist new hams.

v ALE Mailboxes and Bulletin Boards: If you could listen to Internet sys-
tems make contact and exchange data, this is what they’d sound like.
Instead of transmitting 1s and 0s as voltages on wires, hams use tones.
ALF stands for Automatic Link Establishment and means that a computer
system is monitoring a frequency all the time so that others can connect
to it and send or retrieve messages. Sailors and other travelers use ham
radio where the Internet isn’t available.

v Swap Nets: In between the in-person hamfests and flea markets, in many
areas a weekly swap net allows hams to list items for sale or things they
need. A net control station moderates the process and business is gener-
ally conducted over the phone once the parties have been put in contact
with each other.
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It's better than “masticating the towel”

Unlike “ham,” the origins of “ragchew” are
fairly clear. The phrase “chewing the rag” is well
known back to the late Middle Ages. “Chew”
was slang for “talk,” and “rag” is derived from
“fat,” or is a reference to the tongue. “Chew-
ing the rag” thus became a phrase referring to

conversation, frequently while sitting around a
meal. Hams picked up that usage from telegra-
phers, and because most of ham radio is, in fact,
conversations, it has been a part of radio from
its earliest days.

DX-ing, contests, and awards

DX stands for distance and the lure of making contacts ever-farther from home
has always been a part of ham radio. Hams compete to contact faraway sta-
tions and to log contacts with every country. They enjoy contacting islands
and making personal friends in a foreign country. When conditions are right
and the band is full of foreign accents, succumbing to the lure of DX is easy!

Ham radio’s version of rugby, contests are events in which the point is to make
as many contacts as possible, sometimes thousands, during the contest time
period, by sending and receiving short messages. These exchanges are related
to the purpose of the contest — to contact a specific area, use a certain band,
find a special station, or just contact everybody.

Along with contests, thousands of special-event stations and awards are
available for various operating accomplishments, such as contacting different
countries or states. For example, in December 2003, the station W4B was set
up at Kitty Hawk, North Carolina, and operated during the centennial of the
Wright Brothers’ first flight.

DX-ing, contests, and awards are closely related, and if you enjoy the thrill of
the chase, go to Chapter 11 to find out more about all of these activities.

Joining the ham radio community

Because of their numbers and reliance on uncomplicated infrastructure,
hams are able to bounce back quickly when a natural disaster or other emer-
gency makes communications over normal channels impossible. Hams orga-
nize themselves into local and regional teams that practice responding to a
variety of emergency needs, working to support public safety agencies such
as police and fire departments.

13
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A\

Is it hurricane season? Every fall in North America, ham emergency teams gear
up for these potentially devastating storms. Hams staff an amateur station at
the National Hurricane Center in Florida (www.fiu.edu/orgs/w4ehw/) and
keep the Hurricane Watch Net busy on 14.325 MHz (www . hwn.org/). After the
storm, hams are the first voices heard from the affected areas with many more
standing by to relay their messages and information.

After the September 11, 2001, terrorist attacks, hams manned an emergency
operations center around the clock for weeks. Government agencies had to
focus on coordinating recovery and rescue efforts. The hams were able to
handle “health-and-welfare” messages to support the emergency workers in
their efforts.

Every June, on the last full weekend, hams across the United States engage in
an emergency operations exercise called Field Day. It’s an opportunity for hams
to operate under emergency conditions. An amateur emergency team or sta-
tion probably is operating in your town or county.

Hams provide assistance for more than emergencies. Wherever there is a
parade, festival, marathon, or other opportunity to provide communications
services, you may find ham radio operators helping out. In fact, this is great
training for emergencies!

A particularly beneficial relationship exists between ham radio and philately,
or stamp collecting. Hams routinely exchange postcards called QSLs with
their call signs, information about their stations, and often colorful graphics
or photos. Stamp collecting hams combine the exchange of QSLs with collect-
ing by sending the cards around the world with local colorful stamps or spe-
cial postmarks. Foreign hams return the favor with a stamp of their own. The
cheerful greeting of those red-and-blue airmail envelopes from an exotic loca-
tion is a special treat!

Hams like to meet in person as well as on the radio. Membership in at least
one radio club is a part of nearly every ham’s life. In fact, in some countries,
you're required to be a member of a club before you can even get a license.
Chapter 3 shows you how to find and join clubs — they’re great sources of
information and assistance for new hams.

The two other popular ham gatherings are hamfests and conventions. A ham-
fest is a ham radio flea market where hams bring their electronic treasures
for sale or trade. Some are small, parking-lot-size get-togethers on a Saturday
morning while others attract thousands of hams from all over the world and
last for days. These are more like the conventions hams hold with a variety of
themes from public service to DX and low-power operating. Hams travel all
over the world to attend conventions and meet friends known only as a voice
and a call sign over the crackling radio waves.
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Roaming the World of Ham Radio

Although the United States has a large population of hams, it by no means rep-
resents the majority. The amateur population in Europe is growing by leaps
and bounds, and Japan has an even larger amateur population. With more
than 3 million hams worldwide, very few countries are without an amateur.

Hams are required to have a license, no matter where they operate. The inter-
national agency that manages radio activity is the International Telecommuni-
cation Union, or ITU (www.itu.int/home/). Each member country is required
to have its own government agency that controls licensing inside its borders. In
the United States, hams are part of the Amateur Radio Service, which is regu-
lated and licensed by the Federal Communications Commission (FCC). Outside
the United States, Amateur Radio is governed by similar rules and regulations.

Amateur Radio licenses in America are granted by the FCC, but the tests are
administered by other hams acting as volunteer examiners, or VEs. 1 discuss
VEs in detail in Chapter 4. Classes and testing programs are often available
through local clubs.

Since the adoption of international licensing regulations, hams operate from
many different countries with a minimum of paperwork. For example, a ham
from a country that is a party to the international license recognition agree-
ment known as CEPT can use his or her home license to operate from within
any other CEPT country. The ARRL has gathered a lot of useful material about
international operating on its Web site at www.arr1.org/FandES/field/
regulations/io.

Hams across the world

Where are the hams and how many are around
this big world? Over 3 million populate the ama-
teur bands, although not all are equally active.
As of 2000, the International Amateur Radio
Union (IARU) counted 195 different countries
with a national radio society. The growing coun-
tries of the Pacific Rim have substantial ama-
teur populations. Europe, Africa, and Russia

total 442,193. The Americas total nearly 1 million
with 830,492. Asia and the Pacific countries
have the most at 1,714,087. Amateur numbers
are showing moderate growth in North America
and strong growth in Asia and Europe. Tune the
bands on a busy weekend and you'll see what |
mean!
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Because radio signals know no boundaries, hams have always been in touch
across the political borders. Even during the Cold War, U.S. and Soviet hams
made regular contact, fostering long personal friendships and international
goodwill. While the Internet makes global communications easy, chatting by
voice or Morse code over the airwaves to someone in another country is
exciting.

Communicating with Ham Radio

Though you make contacts for different purposes — chatting, emergencies, a
net, or to win a contest — most contacts follow the same structure.

After you get a response from your call or respond to someone else calling,
you exchange names, information about who you are, and the quality of your
signal to gauge conditions. If you're chatting, you can talk about how you
constructed your station, what you do for a living, your family, and your job.

Except for the fact that you take turns transmitting and information is con-
verted to radio waves that bounce off the upper atmosphere, contacts are just
like talking to someone that you meet at a party or convention. You can hold
the same conversation by voice, using Morse code, or typing from keyboard
to keyboard using computers as intermediaries to the radios. You won’t find
great purpose behind the average contact except a desire to meet another
ham and see where your radio signal can be heard.

A frequent question asked about ham radio is, “How do know where to tune for
a certain station?” and the answer is usually, “You don’t!” Ham radio operators
don’t have specific frequency assignments or use channel numbers. The good
news is that ham radio has an unparalleled flexibility to make and maintain
communications under continually changing circumstances. The bad news is
that making contact with one specific station is hard because you may not
know on what frequency to call them. However, hams have found many ways
around the latter problem with the result being an extraordinarily powerful and
adaptive communications service.

Building a Ham Radio Shack

The term radio shack, for me, conjures visions more worthy of a mad scien-
tist’s lab than a modern ham station. But your radio shack is simply the place
you keep your radio and ham equipment. The days of bulbous vacuum tubes,
jumping meters, and two-handed control knobs are in the distant past.
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Shacks that aren’t Lakers

Where did the phrase, radio shack, come from?
Back in the early days of radio, the equipment
was highly experimental and all home-built,
requiring a nearby workshop. In addition, the
first transmitters used a noisy spark to generate
radio waves. The voltages were high and the
equipment somewhat of a mess, so the radio

hobbyists often found themselves banished from
the house proper. Thus, many early stations
were built in a garage or tool shed. The term
“shack” was only natural and carries through
today as a description of the state of order and
cleanliness found in many a ham’s lair.

For some hams, the entire shack consists of a hand-held radio or two. Other
hams operate on the go in a vehicle. Cars make perfectly good shacks, but
most hams have a spot somewhere at home they claim for a ham radio.
Here’s what you can find in a ham shack:

v The rig: The offspring of the separate receiver and transmitter of yore, the
modern radio or rig combines both in a single, compact package about the
size of a large DVD player. Like its ancestors, a large tuning knob controls
the frequency. Unlike them, state-of-the-art digital displays replace the
dials and meters.

1 Computer: A majority of hams today have at least one computer in the
shack. Computers now control many radio functions (including keeping
records). Using digital data communications simply wouldn’t be possi-
ble without one. Some hams use more than one computer at a time.

1 Mobile/base rig: For operating on the local repeater stations, hams may
use a hand-held radio, but in the shack a more capable radio is used.
These units are about the size of a good-sized hardcover book and you
can use them as either a mobile or base rig.

v Microphones, keys, and headphones: Depending on the shack owner’s
preferences, you see a couple (or more!) of these important gadgets, the
radio’s true user interface. Mikes and keys range from imposing and
chrome-plated to miniaturized and hidden. The old Bakelite headphones
or cans are also a distant memory (good — they hurt my ears!), replaced
with lightweight and comfortable, hi-fi quality designs.

v Antennas: In the shack, you find switches and controllers for antennas
that live outside the shack. Outside, a ham shack tends to sprout anten-
nas ranging from vertical whips the size of a pencil to wire antennas
stretched through the trees and on up to super-sized directional beams
held high in the air on steel towers. See Chapter 12 for more info on
antennas.

17



18  Parti:What Is Ham Radio All About?

v~ Cables and feedlines: Look behind, around, or under any piece of shack
equipment and you find wires. Lots of them. The radio signals pipe
through fat, black round cables called coaxial (coax). You're probably
familiar with audio cables from stereo equipment. Power is supplied by
colored wires not terribly different in size from house wiring. I cover
cables and feedlines in more detail in Chapter 12.

Although you perform many of the same functions as the hams from the nine-
teenth century, the modern shack is as far removed from the home-brewed
breadboards in the backyard shed as a late model sedan is from a Model T. You
can see examples of several different shacks, including mine, in Chapter 13.



Chapter 2

Getting a Handle on Ham
Radio Technology

In This Chapter

Calculating radio waves
Stocking your shack with gadgets

Understanding the effects of nature on ham radio

"{am radio covers a lot of technological territory. And to be successful in
ham radio, you need to have a general understanding of the technology
that makes up ham radio. In this chapter, I cover the most common terms
and ideas that form the foundation of ham radio.

Fundamentals of Radio Waves

Understanding ham radio (or any radio) is impossible without also having a
general understanding of the purpose of radio — to send and receive infor-
mation by using radio waves.

Radio waves are just another form of light and travel at the same speed: 186,000
miles per second. Radio waves can get to the moon and back in 2% seconds or
circle the Earth in /7 of a second.

An electric field and a magnetic field carry the energy of a radio wave. These
fields affect charged particles, such as the electrons in a wire, and make them
move. Electrons move in specific ways: They move parallel to electric fields
and in circular motions in response to magnetic fields. These moving electrons
(that is, current) also create moving electric and magnetic fields (in other words,
radio waves) and vice versa.
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Transmitters cause electrons to move so that they, in turn, create the moving
fields of radio waves. Antennas are just structures for electrons to move in to
create radio waves. The electrons in an antenna also move in response to
radio waves launched by other antennas. Receivers then detect the electron
motion caused by the incoming radio waves. The energy is just transferred
from electrons to radio waves and back to electrons at the other station.

Frequency and wavelength

The radio wave-electron relationship has a wrinkle. The fields of the radio
wave aren’t just one strength all the time — they vary between a positive and
a negative value, or oscillate, like a vibrating string moves above and below
its stationary position. The time a field’s strength takes to go through one
complete set of values is called a cycle. The number of cycles in one second
is the frequency of the wave, measured in hertz (abbreviated Hz).

One other wrinkle — the wave is also moving at the speed of light, which is
constant. If you could watch the wave oscillate as it moved, you would see
that the wave always moves the same distance (one wavelength) in one cycle.
The higher the wave’s frequency, the quicker a cycle completes, and the less
time it has to move during one cycle. High frequency waves have short wave-
lengths and low frequency waves have long wavelengths.

If you know a radio wave’s frequency, you can figure out the wavelength
because the speed of light is always the same. Here’s how:

Wavelength = Speed of light / Frequency of the wave

Wavelength in meters = 300,000,000 / Frequency in hertz

Similarly, if you know how far the wave moves in one cycle (the wavelength),
you also know how fast it oscillates because the speed of light is fixed.

Frequency in hertz = 300,000,000 / Wavelength in meters

Frequency is abbreviated as £, the speed of light as ¢, and wavelength as the
Greek letter lambda, A, leading to the following simple equations:

f=c/AandA=c/f

Radio waves oscillate at frequencies between a few hundred kilohertz, or kHz
(kilo is the metric abbreviation meaning 1,000), up to 1,000 gigahertz, or GHz
(giga is the metric abbreviation meaning 1 billion). They have corresponding
wavelengths from hundreds of meters at the low frequencies to a fraction of a
millimeter (mm) at the high frequencies.
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The most convenient two units to use in thinking of radio wave frequency
(RF) and wavelength are megahertz (MHz; mega means 1 million) and meters
(m). The equation describing the relationship is much simpler when you use
MHz and m:

f=300/Ainmand A =300/ fin MHz

If you are not comfortable with memorizing equations, an easy way to convert
frequency and wavelength is to memorize just one combination: for example,
300 MHz and 1 meter or 10 meters and 30 MHz. Then use factors of ten to move
in either direction, making frequency larger and wavelength smaller as you go.

The radio spectrum

The range, or spectrum, of radio waves covers a lot. Tuning a radio receiver
to different frequencies, you hear radio waves carrying all kinds of different
information. These frequencies are called signals and are grouped by the type
of information they carry into different ranges of frequencies, called bands.
For example, AM broadcast band stations are at frequencies between 550 and
1700 kHz (550,000 and 1,700,000 hertz or 0.55 and 1.7 MHz). Bands help you
find the signals, without having to hunt over a wide range.

The different users of the radio spectrum are called services, such as the broad-
casting service or Amateur Radio Service. Each service gets a certain amount
of spectrum to use, called a frequency allocation. Amateur Radio, or ham radio,
has quite a number of allocations sprinkled throughout the radio spectrum. I
get into the exact locations for the ham radio bands in Chapter 8.

Radio waves at different frequencies act differently in the way they travel and
require different techniques to transmit and receive. Because waves of simi-
lar frequencies tend to have similar properties, the radio spectrum is divided
into four segments:

1 Shortwave or High-Frequency (HF): Frequencies below 30 MHz.
Includes AM broadcasting, ten different ham radio bands, ship-to-shore
and ship-to-ship, military, and Citizens Band.

v Very High Frequency (VHF): Frequencies from 30 to 300 MHz. Includes
TV channels 2 through 13, FM broadcasting, three ham bands, public
safety and commercial mobile radio, and military.

v Ultra High Frequency (UHF): Frequencies from 300 MHz to 1 GHz.
Includes TV channels 14 and higher, two ham bands, cellular phones,
public safety and commercial mobile radio, and military.

v Microwave: Frequencies above 1 GHz. Includes GPS, digital wireless tele-
phones, WiFi wireless networking, microwave ovens, eight ham bands,
satellite TV, and numerous public, private, and military users.
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Because a radio wave has a specific frequency and wavelength, hams use the
terms somewhat interchangeably. For instance, the 40-meter and 7 MHz ham
bands are the same thing. Check out Chapter 8 for the specifics on the ham
bands. I will use both in this book so that you become used to interchanging
them as hams are expected to do.

Basic Ham Radio Gadgetry

Although the occasional vacuum tube radio may still be found glowing in an
antiques-loving ham’s station, today’s ham radios are sleek, microprocessor-
controlled communications centers. The basic radio is composed of a receiver
combined with a transmitter to make a fransceiver, called a rig by hams. Mobile
and handheld radios are called rigs, too. If the rig doesn’t use AC line power,
use a power supply to provide the DC voltage and current. Figure 2-1 shows a
typical basic station’s components and gadgets.

The radio is connected with a feedline to one or more antennas. Two of the most
popular are shown in Figure 2-1: A dipole is an antenna made from wire and con-
nected to its feedline in the middle. A beam antenna sends and receives radio
waves better in one direction than others and is often mounted on a tall pole or
tower with a rotator that can point it in different directions. Antenna switches
allow the operator to select one of several antennas. An antenna tuner is used
between the antenna/feedline combination and the transmitter, like a vehicle’s
transmission, in order for the transmitter to operate at peak efficiency.

You use headphones and a microphone to communicate using the various
methods of transmitting speech. If Morse code (or CW) is preferred, you can
use the traditional straight key (an old-fashioned Morse code transmission
device), but more commonly you use a paddle and keyer. A paddle and keyer
are much faster than straight keys and require less effort to use. The paddle
looks like a pair of straight keys mounted back to back on their sides. The
keyer converts the closing and opening of each paddle lever into strings of
dots and dashes.

If you use digital data for contacts, a computer or other device is required to
interpret and generate the on-the-air signal. In this case, disconnect the micro-
phone (and probably headphones) and replace them with connections to the
external equipment, as shown in Figure 2-2. A data interface passes signals
between the radio and computer. For some types of data, a computer can’t do
necessary processing, so a multi-protocol controller is used. The computer talks
to the controller using its serial RS-232 (COM) port.
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Many radios also have an RS-232 interface that allows a computer to control
the radio directly. You can find a lot of programs that allow you to change fre-
quency and many other radio settings from the keyboard. Computers can
also send and receive Morse code, marrying the hottest twenty-first-century
technology with the oldest form of electronic communications!

Miscellaneous gadgets

Aside from the components that make up your actual operating station, quite
a number of additional tools and pieces of equipment make up the rest of
your gear.
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Feedline measurements

Most radios and antenna tuners have the ability to evaluate the electrical
conditions inside the feedline, measured as the standing wave ratio (SWR).
SWR is a ratio of voltages and tells you how much of the power supplied by
the transmitter is getting radiated by the antenna. Most radios have a built-in
meter that shows feedline SWR. Having a stand-alone SWR sensor, called an
SWR meter or an SWR bridge, to measure SWR is very handy when working on
antennas or operating in a portable situation. You can also measure feedline
conditions by using a power meter, which measures the actual power flowing
back and forth. SWR meters are inexpensive, while power meters are more
accurate. These devices are typically used right at the transmitter output.

Filters

Filters are designed to pass or reject ranges of frequencies. Some filters are

designed to pass or reject only specific frequencies. Filters can be made of

inductors and capacitors, called discrete components, or even from sections
of feedline, called stubs. Filters come in the following varieties:
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v Feedline: Use feedline filters to prevent unwanted signals from getting to
the radio from the antenna or vice versa. On transmitted signals, you can
use them to ensure that unwanted signals from the transmitter are not
radiated, causing interference to others. They also prevent undesired sig-
nals from getting to the receiver where they may compromise receiver
performance.

1 Receiving: Receiving filters are installed inside the radio and are usu-
ally made from quartz crystals or from small tuning-fork-like structures.
Receiving filters remove all but a single desired signal in a receiver. Filters
improve a receiver’s selectivity, which refers to its ability to receive the
single signal in the presence of many signals.

v Audio: Use audio filters on the receiver output to provide additional fil-
tering capability, rejecting nearby signals or unwanted noise.

+” Notch: A notch filter works to remove a very narrow range of frequen-
cies, such as a single interfering tone.

Feedlines

Two common types of electrical feedlines connect the antennas to the station
and carry RF energy between pieces of equipment. The most common is coax-
ial cable, or just coax, so named because it is constructed of a hollow tube sur-
rounding a central wire concentrically. The outer conductor is called the shield
and also braid, if made from fine woven wire. The wire in the middle is called
the center conductor and is surrounded by insulation that holds it right in the
center of the cable. The outer conductor is covered by a plastic coating called
the jacket. The other kind of feedline is open-wire, also called twin-lead or ladder
line, which is made from two parallel wires. The wires may be exposed, only
held together with insulating spacers, or plastic insulation may cover them.

Radio on the Air

Aside from the equipment, ham radio technology also extends to making con-
tacts and exchanging information. You use the following technologies when
using your ham radio:

+* Modulation/Demodulation: Modulation is the process of adding informa-
tion to a radio signal to transmit over the air. Demodulation is the process
of recovering information from a received signal. Ham radios use two
kinds of modulation: amplitude modulation (AM) and frequency modula-
tion (FM).

v Modes: Modes are specific types of modulation. You can choose from
several modes when transmitting, some of which include voice, data,
video, or Morse code.
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1 Repeaters: Repeaters are relay stations that listen on one frequency and
retransmit what they hear on a different frequency. Because they are
often located on tall buildings, towers, or hilltops, they enable hams to
use low-power radios to converse over many miles. They can be linked
together either by radio or the Internet to extend communication around
the world. Repeaters can listen and transmit at the same time, which is
called duplex operation.

v~ Satellites: Yes, just like the military and commercial services, hams use
satellites. Some amateur satellites act as “repeaters in the sky,” while
others are used as orbiting digital bulletin boards and e-mail servers.

v+ Computer software: Computers have become a big part of ham radio.
Initially, they were limited to doing paperwork and making calculations
in the shack. Today, they also act as part of the radio, generating and
decoding digital data signals, sending Morse code, and controlling the
radio’s functions. Hams also have constructed radio-linked computer
networks and a worldwide system of e-mail servers accessed by radio.

Hams have always been interested in pushing the envelope in applying and
developing radio technology — which is one of the fundamental reasons that
ham radio exists as a licensed service. Today, that includes creating novel
hybrids of radio and other technologies, such as the Internet and GPS radio
location. For example, the ARRL High Speed Multimedia Working Group is
working to adapt wireless LAN technology to ham radio. The Tucson Amateur
Packet Radio (TAPR) organization has many members around the world devel-
oping new methods of digital communication. You also find ham radio to

be a hotbed of innovation in antenna design and construction. Ham radio is
“techie heaven!”

Dealing with Mother Nature

Because radio waves travel through the natural environment on their way to
space or to another terrestrial station, its phenomena affect them. Thus hams
take a keen interest in propagation.

For local contacts, the radio wave journey along the surface of the Earth is
called ground wave propagation. Ground wave propagation can support com-
munication up to 100 miles, but varies greatly with the frequency being used.

To make longer range contacts, the radio waves must travel through the atmos-
phere. At HF and sometimes at VHF, the upper layers of the atmosphere, called
the ionosphere, reflect the waves back to Earth. The reflection of radio waves is
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called sky wave propagation. Depending on the angle at which the signal is
reflected, a sky wave path can be as long as 2,000 miles. HF signals often

bounce between the Earth’s surface and the ionosphere several times so that
contacts are made worldwide. At VHF, multiple hops are rare but use other

reflecting mechanisms.

Apart from the ionosphere, the atmosphere itself can direct radio waves.

Tropospheric propagation, or just tropo, occurs along weather fronts, tempera-
ture inversions, and other large-scale phenomena in the atmosphere. Tropo is

common at VHF and UHF frequencies, often supporting contacts over 1,000

miles or more.

Ham radios, CB radios, and cellular phones

Radios abound — enough to boggle your mind.
Here are the differences between your ham
radio and those other radios:

v~ Citizens Band (CB): CB radio uses 40 chan-
nels near the 28 MHz ham band. CB radios
are low-power and useful for local commu-
nications only, although the radio waves
sometimes travel long distances. You don't
need a license to operate a CB radio. This
lightly-regulated service is plagued by ille-
gal operation that diminishes its usefulness.

v+~ Family Radio Service (FRS) and General
Mobile Radio Service (GMRS): These popu-
lar radios, such as the Motorola Walkabout
models, are designed for short-range com-
munications between family members.
Usually hand-held, both types operate with
low-power on UHF frequencies. FRS opera-
tion is unlicensed, but the higher-power,
more capable GMRS radios do require a
license.

v~ Broadcasting: Although hams are often
said to be “broadcasting,” this term is
incorrect. Hams are barred from doing any
one-way broadcasting of programs the way

AM, FM, and TV stations do. Broadcasting
without the appropriate license attracts a
lot of attention from a certain government
agency whose initials are FCC.

Public safety and commercial mobile radio:
The hand-held and mobile radios used by
police, firemen, construction workers, and
delivery companies are similar in many ways
to VHF and UHF ham radios. In fact, the fre-
quency allocations are so similar that hams
often convert surplus equipment. Commer-
cial and public safety radios require a
license to operate.

Cellular and digital wireless telephones:
Obviously, you don't need a license to use a
wireless phone, but you can only communi-
cate through a licensed service provider on
one of the wireless phone allocations. The
older, analog phones operate between 800
and 900 MHz, while the newer digital phones
operate near 2 GHz. While the phones are
actually little UHF and microwave radios,
except for a few models, they can’t commu-
nicate directly with each other and are com-
pletely dependent on the wireless phone
network to operate.
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Two other VHF- and UHF-reflecting features exist in our atmosphere: the aurora
and meteor trails. When the aurora is strong, it absorbs HF signals, but reflects
VHF and UHF signals adding a characteristic rasp or buzz. Hams active on
those bands know to point their antennas north to see if the aurora can sup-
port an unusual contact. Meteor trails are very hot from the friction of the
meteor’s passage through the atmosphere. So hot, that the gasses become
electrically conductive and reflect signals until they cool. For a few seconds,
a radio mirror floats high above the Earth’s surface. Meteor showers are a
popular time to try the meteor scatter mode.
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Finding Other Hams:
Your Support Group

In This Chapter

Joining a club

Becoming a member of the ARRL
Finding a specialty organization
Checking out online communities

Going to hamfests and conventions

A n Elmer, or mentor (see Chapter 5), is very useful in helping you over the
rough spots every newcomer encounters. As your interests widen, though,
you’ll need additional help. Luckily, hundreds and hundreds of potential Elmers
are in the myriad ham radio clubs and organizations around the world.

One of the oldest traditions of ham radio is helping the newcomer, and hams
are great at providing a little guidance or assistance. You can make your first
forays into ham radio operating much easier and more successful by taking

advantage of those helping hands. This chapter shows you how to find them.

Radio Clubs

The easiest way to get in touch with other hams is through the local radio club.
Radio clubs have been around as long as radio. The first clubs were just groups
of like-minded experimenters who collaborated to build radios when the tech-
nology was raw and success by no means assured. Over time, the club grew in
size and importance. Today, clubs range from small, focused groups to large
clubs, with wide-ranging interests.



30  Parti:Whatls Ham Radio All About?

3

The following points hold true for most hams:

1 Most hams belong to at least one club, sometimes several: Belonging to
a general interest club as well as one or two specialty groups is popular.

1 Most local or regional clubs have in-person meetings: Membership is
drawn largely from a single area.

1 Specialty clubs are focused on activities: Activities such as contesting,
low-power operating, or amateur television, may have a much wider
(even international) membership. See the “Specialty Organizations and
Clubs” section, later in this chapter, to discover different specialty clubs.

v Individual chapters may have no in-person meetings: They may con-
duct meetings only over the air.

Clubs are great resources for assistance and mentorship. As you get started
in ham radio, you'll find that you need a lot of basic questions answered. |
recommend that you start by joining a general interest club (see the upcom-
ing section). If you can find one that emphasizes assistance to the new ham,
so much the better. You'll find the road to enjoying ham radio a lot smoother
in the company of others.

Finding and choosing a club

To find ham radio clubs in your area, start at wew.qrz.com/clubs.html and
select your state to find a list of the state’s radio club Web sites. The American
Radio Relay League (ARRL) also has a directory of affiliated clubs on its Web
siteat www.arrl.org/FandES/field/club/clubsearch.phtml. Enter your
state, city, or zip code to locate nearby clubs.

Focus on the general interest clubs and look for the clubs that offer help to new
hams. For example, | found this listing for one of the largest Seattle, Washing-
ton, clubs through the ARRL Web site:

Name: MIKE & KEY AMATEUR RADIO CLUB

Specialties: General Interest

Call sign: K7LED

Services: Help for newcomers, entry-level classes, higher-level classes,

other

This club is well suited for a new ham. You find yourself in the company of
others recently licensed, so you won't feel self-conscious when asking ques-
tions. You have programs and activities to learn from and opportunities for
you to contribute.
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If you have more than one club available in your area, how do you make a
choice? Consider these points when making a decision:

v Which club has meetings that are more convenient for you?
Check out the meeting times and places for each club.
v+ Which club includes activities or programs that include your interests?

If a club has a Web site or newsletter, review the past few month’s activi-
ties and programs to see if they sound interesting.

v+ Which club feels more comfortable to you?

Don’t be afraid to attend a meeting or two to find out what the club is like.

You'll quickly find out that the problem is not finding clubs, but in choosing
among the hundreds of them! Unless the club has a strong personal participa-
tion aspect, such as a public service club, you can join as many as you want
just to find out about that part of ham radio. Most clubs have a newsletter
and a Web site that give you a valuable window into one of ham radio’s many
specialties.

Participating in a club

After you pick a general interest club, show up for meetings, and make a few
friends right away, how do you really start participating? Do ham radio clubs
have a secret protocol? What if you goof up?

Obviously, you won'’t start your ham club career by running for president at
your second meeting, but ham clubs are pretty much like every other hobby
group. As such, you can become an insider with easy first steps. You're the
new guy or gal, which means you have to show you want to belong. Here are
some tips to help you assimilate:

v Show up early and help set up, make the coffee, hang the club banner, help
figure out the projector, and so forth. Stay late and help clean up, too.

v Be sure to sign in, sign on, or sign up if you have an opportunity to do
so, especially if it’s your first meeting.

v Wear a name tag or other identification that announces your name and
call sign in easy-to-read letters.

v Introduce yourself to whomever you sit next to.

v Introduce yourself to a club officer as a visitor or new member. If a “stand
up and identify yourself” routine occurs at the beginning of the meeting,
be sure to identify yourself as a new member or visitor. If other people
also identify themselves as new, go introduce yourself to them later.
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v After you've been to two or three meetings, you will probably recognize
some of the club’s committees or activities. If one of them sounds inter-
esting, introduce yourself to whoever spoke about it and offer to help.

v Show up at club activities or work parties!

v Comb your hair. Brush your teeth. Sit up straight. Wear matching socks.
Yes, Mom.

‘x&N\BEB These magic tips are not just for ham radio clubs, but also for just about any
& club. And just like those other clubs, ham clubs have their own personality.
They vary from wildly welcoming to tightly knit, seemingly impenetrable
groups. Though after you break the ice, hams seem to bond for life. And
when you're a club elder, remember to extend a hand to new members the
way you appreciated when you were a new face yourself!

Getting involved

Okay, you're a regular! How can you get involved? In just about every ham
club, you'll find the following jobs need doing. Find out who is currently in
that position and offer your help. You'll discover a new aspect of ham radio,
gain a friend, and make a contribution.

v Field days: Planners and organizers can always use a hand in getting
ready for this June operating event. Offer to help with generators, tents,
and food, and find out about the rest of it as you go. Helping out with
field days is a great way to meet the most active members of the club.

v Conventions or hamfests: If the club hosts a regular event, almost any
kind of help is always needed. If you have any kind of organizational or
management expertise, so much the better.

1 Awards and club insignia: Managing sales of club insignia is a great job
for new members — keeping records, taking orders, and making sales at
club meetings. If you have an artistic or crafts bent, don’t be afraid to
make suggestions.

v Libraries and equipment: Many clubs maintain a library of reference
books or have equipment that is loaned to members. All you have to do
is keep track of it and make it available to other members.

v Club stations: If your club is fortunate enough to have its own radio shack
or repeater station, some maintenance work — such as working on
antennas, changing batteries, tuning and testing radios, or just cleaning —
always needs to be done. Buddy up with the station manager; you can
become familiar with the equipment very quickly. You need not be techni-
cal, just willing.
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) If you can write or design Web sites, don’t hesitate to volunteer your services

to the club newsletter editor or Webmaster. Chances are that they have sev-
eral projects backlogged and would be delighted to have your help.

Along with the ongoing club committees and business, you usually can find a
number of club-sponsored activities. Some clubs are organized around one
major activity while others seem to have one or two going on every month.
Here are a few common club activities:

v+~ Public service: This activity usually entails providing local communica-
tion during a sporting or civic event, such as a parade or festival. These
events are great ways for you to hone your exchanging messages and
operating skills.

1 Contests and challenges: Operating events are great fun and many clubs
enter on-the-air contests as a team or club. Sometimes, clubs challenge
each other to see which can generate the most points. You can either get
on the air yourself or join a multi-operator station.

v Work parties: What's a club for if not to help out its own members? Rais-
ing a tower or doing antenna work with other members is a great way to
meet active hams and discover this important aspect of station building.

1 Construction projects: Building your own equipment and antennas is a lot
of fun, so clubs may occasionally sponsor group construction projects.
Building your own equipment saves money and lets everyone work
together to solve problems. If you like building things or have technical
skills, here’s a great way to help out.

‘SQ,N\BER Supporting your club by participating in activities and committees is impor-
& tant. For one thing, you can acknowledge the help you get from the other
members. You also start to become a mentor (or Elmer) yourself to other new
members. (See Chapter 5 for more on Elmers.) By being active within the
club, you strengthen the organization, your friendships with others, and the
hobby in general.

The ARRL

The American Radio Relay League (ARRL) is the oldest continuously function-
ing amateur radio organization in the world. Founded before World War [, the
ARRL provides services to hams around the world and plays a key part in rep-
resenting the ham radio cause to the public and governments. That ham radio
could survive for nearly 100 years without a strong leadership organization is
hard to imagine and the ARRL has filled that role.

33
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[ am devoting a separate section of this chapter to the ARRL simply because
it is such a large presence within the hobby to U.S. hams (and with its sister
organization, Radio Amateurs of Canada or RAC, to Canadian hams) and

because of the many valuable services it provides, particularly to new hams.

ARRL’s benefits to you

The most visible benefit of ARRL membership is that you receive QST maga-
zine every month. QST the largest and oldest ham radio magazine (shown in
Figure 3-1), includes feature articles on both technical and operating topics;
reports on regulatory information affecting the hobby; the results of ARRL-
sponsored competitions; and numerous columns covering a wide variety of
topics. All the largest ham radio equipment manufacturers advertise in QST
as well. Other excellent ham radio magazines exist, but QST is the most widely
read and important.

Along with the print magazine, the ARRL also maintains an active and sub-
stantial Web site at www.arr1.org. You can find the following features on the
Web site:

1 News and general interest stories posted every day

v The Technical Information Service, an extensive reference service, includ-
ing technical document searches with numerous articles available online

v An active ham-radio swap and shop, open 24 hours a day

v A number of free e-mail bulletins and newsletters
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The ARRL Field Organization coordinates the activities of hundreds of volun-
teers. While the League has a paid staff at its headquarters in Newington,
Connecticut, the ARRL is by and large a volunteer organization. These volun-
teers are organized into 80 different sections in 15 divisions.

The Field Organization also includes the world’s most extensive non-
governmental radio network, the National Traffic System (NTS). The NTS is
key in rapidly responding to all sorts of emergencies and is active on a daily
basis, passing radio messages, or traffic, all over the world.

Along with administrative and organizational functions, the ARRL is also the
largest single sponsor of operating activities for hams. The ARRL sponsors
numerous competitive events, called contests, award programs, and technical
and emergency exercises.

ARRL’s benefits to the hobby

By far the most visible aspect of the ARRL on the ham bands is the ARRL head-
quarters station, W1AW. Carrying the original call sign of ARRL founder Hiram
Percy Maxim, the powerful station (shown in Figure 3-2) is a worldwide beacon,
beaming bulletins and Morse code practice sessions to hams around the planet
every day. Visiting hams can also operate the W1AW station themselves (don’t
forget your license!). Most hams think being at the controls of one of the most
famous and storied ham stations in all the world is the thrill of a lifetime!

Figure 3-2:
The ARRL
station
W1AW in
Newington,
Connecticut.
|
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The ARRL also provides the Volunteer Examiner Coordinator (VEC) service
(you may have taken your licensing test during an ARRL-VEC session). With
the largest number of volunteer examiners, the ARRL-VEC assists thousands
of new and active hams take their licensing exams, obtain vanity and spe-
cial call signs, renew their licenses, and update their license information of
record. When the FCC could no longer maintain the staff to administer licens-
ing programs, the ARRL and other ham organizations stepped forward to
create the largely self-regulated VEC programs instrumental to today’s healthy
ham radio.

The least visible of its functions is the representation of the Amateur Radio
service to governments and regulatory bodies — arguably one of the most
important functions of the ARRL. Radio spectrum is prime territory in the
telecommunications-driven world and many other services would like to get
access to amateur frequencies, regardless of the long-term impact. The ARRL
also serves as a trusted voice to the FCC and Congress, helping regulators
and legislators understand the special nature and needs of the Amateur
Service.

ARRL’s benefits to the public

Although naturally focused on its membership, the ARRL takes seriously its mis-
sion to support Amateur Radio. The ARRL Web site is largely open to the public
as are all bulletins broadcast by W1AW. The ARRL performs these services:

v Facilitates the development of emergency communications: In conjunc-
tion with the Field Organization, the Amateur Radio Emergency Service
(ARES) teams around the country provide thousands upon thousands of
hours of public service every year. While individual amateurs render
valuable aid in times of emergency, the organization of these efforts mul-
tiplies its usefulness.

+ Publishes the ARRL Handbook: Now in its 81st edition, the handbook is
an acknowledged telecommunications industry reference, used by profes-
sionals as well as amateurs. The League publishes numerous technical
references and guides, including conference proceedings and standards,
furthering the state of the radio art.

v+ Promotes not only ham radio, but also technical awareness, with strong
support programs for elementary through secondary schools: The
League is also involved with the Boy Scouts and Girl Scouts Radio merit
badge and Jamboree On-The-Air programs. For hams, the ARRL spon-
sors a growing series of Web-based continuing education courses.
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Joining the ARRL

The ARRL is a volunteer-based, membership- needs youto be a volunteer! Rest assured, even
oriented organization. Just like your local club, as a new ham, you can make a meaningful con-
if the ARRL is to provide you with useful services  tribution as a volunteer. To find out how to join,
and effectively represent your interests, you gotowww.arrl.org/join.html.

need to be a member. Better yet, the League

Specialty Organizations and Clubs

Ham radio is big, wide, and deep. The hobby has many individual communities
that fill the airwaves with diverse activities. A specialty club or organization
focuses on one aspect of ham radio that emphasizes certain technologies or
types of operation. Quite a number of specialty organizations have a worldwide
membership, as well.

To find specialty clubs, search the Internet by entering your area of interest
and the word club. For example, entering 10 meter club at www.google.com
turns up nearly a dozen ham clubs or forums.

Some clubs focus on particular operating interests, such as qualifying for
awards or operating on a single band. An example of the latter is the 10-10
International Club (www.ten-ten.org/), which is for operators that prefer
the 10 meter band, a favorite of low-power and mobile stations. The 10-10
Club sponsors several contests every year and offers a set of awards for con-
tacting its members. The Six Meter International Radio Klub (SMIRK) promotes
activity on the 6 meter band with its special and unusual methods of signal
propagation. The club’s contests and awards are listed at www.smirk.org/.

Another type of specialty club is the contest club. Members enjoy participating
in competitive on-the-air events known as radiosports, or simply contests (the
topic of Chapter 11). The clubs challenge each other, sponsor awards and
plaques, and generally encourage members to build up stations and techniques
to become top contest operators. Contest clubs tend to be local or regional
due to the rules of club competition. One of the oldest U.S. clubs, the Yankee
Clipper Contest Club, maintains a list of U.S. contest clubs at www.yccc.org/
Links/Contest_cTlubs.htm. You can view an extensive list of clubs that
compete in ARRL contests at www.arrl.org/contests/club-1ist.html,
although many general interest clubs are included. For contest clubs around
the world, try the list at www.ac6v.com/clubs.htmjDX.

No less competitive than contest operators are the long-distance communica-
tions specialists, or DXers, who specialize in long-distance contacts with places
well off the beaten track. The quest to work ‘em all (contact every country on
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every ham band) lasts a lifetime and leads you to learn obscure geography
when a ham begins transmitting from a tiny island somewhere far away. DXers
form clubs to share operating experiences and host traveling hams, fostering
international communications and goodwill along the way. [ belong to the
Western Washington DX Club (www.wwdxc.org) with members worldwide,
although most of them are near Seattle, Washington.

Because of an international nature, DX clubs tend to have members sprinkled
around the globe. If one is in your area, you can find it at www.dailydx.com/
clubs.htm.

Handi-Hams

Ham radio provides excellent communication opportunities to people who
otherwise find themselves constrained by physical limitations. Handi-Hams,
founded in 1967, is a specialty organization dedicated to providing tools that
make ham radio accessible to hams with disabilities of all sorts. Handi-Hams
helps those people turn disabilities into assets through ham radio.

Handi-Hams not only helps hams with disabilities reach out to the rest of the
world, but also helps its members link up with other members and to various
helpful services. Even if you're not disabled, Handi-Hams may be a welcome
referral to someone you know or you may want to volunteer your services to
Handi-Hams. The Handi-Hams Web portal provides links to an extensive set of
resources at www.handihams.org.

AMSAT

AMSAT (short for Amateur Radio) is the international organization that helps
coordinate satellite launches and oversees the construction of its own satel-

lites. Radio operation through a satellite is a lot easier than you may think, as
you can find out in Part IV.

Yes, Virginia, there really are Amateur Radio satellites up there whizzing through
the heavens! The first one, launched in 1962, sent a Morse code beacon consist-
ing of the letters “HI” (in Morse code speak, “di-di-di-dit, di-dit”), known as the
telegrapher’s laugh. Nowadays, more than 20 satellites are in orbit. The first,
OSCAR-1 (Orbiting Satellite Carrying Amateur Radio), was about the size of a
large coffee can. Modern satellites, such as the AO-40 shown in Figure 3-3, are
full-sized and full-featured. The satellite pictured provides communications on
several amateur UHF and microwave bands.

You can find the AMSAT Web site at www.amsat.org. The list of links at the
bottom of the page is where you find information on the organization and
membership.
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|
Figure 3-3:
Amateur
satellite
A0-40.

TAPR

Another acronym, TAPR stands for Tucson Amateur Packet Radio (www.tapr.
org), which has been a force in digital communications development for
more than 20 years. TAPR has been instrumental in bringing modern digital
communications technology to ham radio. In return, TAPR members created
several innovative communication technologies that are now commonplace
beyond ham radio, such as the communications system known as packet radio,
which is widely used in industry and public safety. More recently, TAPR mem-
bers have been instrumental in implementing modern digital communications,
such as networking and spread-spectrum technology, as shown in Figure 3-4. I
you have a strong computer background, TAPR is likely to have activities that
pique your interest.

Young Ladies’ Radio League — the YLRL

The YLRL (Young Ladies’ Radio League) was founded in 1939 and is dedicated
to promoting ham radio to women, encouraging YL (young lady) activity on the
air, promoting women’s interests within the hobby, and providing an organiza-
tion for female hams.
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|
Figure 3-4:
TAPRis at
the forefront
of amateur
digital
technology.
|
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YLRL is an international organization with chapters in many countries, hosting
conventions and creating opportunities for travel. The YLRL's home page at
www.ylrl.org provides a list of activities and member services. The YLRL has
a vigorous award program and also sponsors on-the-air nets for members. It
also sponsors on-the-air competitions for YLs and OMs (Old Men, or, in other
words, male operators of any age).

ORP clubs: ARCL, AmORP, and G-QRP

QRP is ham radio shorthand for low power operating, using just a few watts of
power to span the oceans. Like bicyclists among the motorists, QRP enthusi-
asts emphasize skill and technique, preferring to communicate with a minimum
amount of power. The largest U.S. QRP clubs are the QRP Amateur Radio Club
International, known as QRP ARCI (www.qgrparci.org/), and the American
QRP Club, or AmQRP (www.a-qrp.org/). Both have excellent magazines,
such as the QRP Quarterly seen in Figure 3-5, full of construction projects and
operating tips.
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Many QRP clubs are worldwide, and one of my favorites is the British club,
G-QRP (G is the prefix of call signs in England). You find the G-QRP home page
at www.gqrp.com/. If you like building your own gear and operating with a
minimum of power, check out these clubs and other groups of QRPers.

Online Communities

Just like every other human activity, ham radio has online communities in
which members discuss the various aspects of the hobby. They provide
resources and support, available 24 hours a day. Will these communities
replace ham radio? Not likely; the magic of radio is just too strong. By their
presence, though, they make ham radio stronger by cementing relationships
and adding structure.
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Reflectors

The first online communities for hams were e-mail lists, known as reflectors.
Reflectors are mailing lists that take e-mail from one mailbox and re-broadcast
it to all members. With some list memberships numbering in the thousands,
reflectors get information spread around pretty rapidly. Every ham radio
interest has a reflector.

Table 3-1 presents a number of the larger Web sites that act as hosts for
reflectors. You can browse the directories and decide which list suits your
interests. Be careful you don’t wind up spending all your time on the reflec-
tors and none on the air!

Table 3-1 Hosts and Directories for Ham Radio Reflectors
Host Address or Web Site Partial List of Topics
www.qth.com Over 600 topics on radios,
bands, operating, and awards
www.ndkss.net/reflectors.html ARES, Portable Operation,
Direction Finding
www.contesting.com TowerTalk, CQ-Contest, Amps,
Top Band (160-meters)
www.ipass.net/teara/reflect.html, Directories of reflectors
www.columbia.edu/~fuat/cuarc/ hosted on other sites
mailing-Tists.html,www.ac6v.com/
mail.htm

The new ham may want to join one of the Elmer e-mail lists that are set up
specifically to answer questions and offer help. To find general and topical
Elmer lists, enter ham radio elmer reflector into a Web search engine and
you can turn up several candidates.

Because my main interests are QRP operating on the HF bands, contesting,
and making long-distance or DX contacts, | subscribe to the QRP reflector, the
CQ-Contest reflector, a couple of the DX reflectors, and the Top Band reflec-
tor about 160-meter operating techniques and antennas. To make things a
little easier on my e-mail box, I subscribe in digest form, which means I get
one or two bundles of e-mail every day instead of many messages. Most
reflectors are lightly moderated and usually close the list to any posts not
from subscribed members, or in other words, spam.
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The reflectors at Yahoo! Groups (groups.yahoo.com/) offer a little more than
just e-mail distribution. They also offer file storage, a photo display function,
chat rooms, polls, and excellent member management. To take advantage of
these services, you must create a personal Yahoo! profile first. More than 500
ham radio groups on Yahoo!Groups are in the Hobbies section. Some are open
to the public and others require you to subscribe to the list. Log onto Yahoo!
Groups and enter ham radio in the search engine to find them.

As soon as you settle into an on-the-air routine, subscribe to one or two
reflectors. Reflectors are also a great way to find out about new equipment
and techniques before you take the plunge and try them yourself.

Newsgroups

The USENET newsgroups encompass a stunning breadth of human interests,
including ham radio. After you subscribe to a newsgroup, you can make any
kind of post; the topics of discussions are wide-ranging.

You have the ability to subscribe to these newsgroups through most e-mail pro-
grams. Some services also manage newsgroup information, such as Google
Groups (groups.google.com/). You can find ham radio topics in both the alt
(eight topics) and rec (two topics) lists and have hundreds of messages every
day. One popular example is the rec.ham-radio.swap group, which is a ham
radio flea market that runs 24/7.

Newsgroups are generally unmoderated and open, so they tend to have a higher
amount of spam and off-topic discussions than the moderated reflectors.
Nevertheless, you can find a lot of excellent information in the newsgroups.

Portals

More than a reflector or meeting site, portals provide a comprehensive set of
services and function as a ham radio home page. They feature news, informa-
tive articles, radio buy-and-sell pages, links to databases, reflectors, and many
other useful services to hams. The best-known portals are eHam.net (www .
eham.net) and QRZ.com (www.qrz.com).

QRZ (the ham radio abbreviation for “Who is calling me?”) evolved from a call
sign lookup service — what used to be a printed book known as a callbook —
to the comprehensive site that you see today. The callbook features are incredi-
bly useful and a number of call sign management functions are on the site. Ham
radio news is the main forum on the home page, but Q&A forums and equip-
ment exchanges are also on the portal.
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The eHam.net site evolved from a specialty Web site known as Contesting.
com, which focused on ham radio competitions (now encompassed within
the eHam.net site). The eHam home page is organized around community
functions, operating functions, and resources. You can find real-time links to
a DX-station spotting system (frequencies of distant stations currently on the
air) and the latest solar and ionospheric data that affect radio propagation.

I recommend that you bookmark both of these sites because they have a
lively collection of news and articles along with useful forums and features.
Both are gateways to e-mail reflectors that make subscription easy.

Ham(fests and Conventions

Depending on how much you like collecting and bargaining, I may have saved
the best for last. Ah, the hamfest! Hamfests are one of the most interesting
events in ham radio. Imagine an Oriental bazaar crammed with technological
artifacts spanning nearly a century, old with new, small with massive, tubes,
transistors, computers, antennas, batteries . . . 'm worn out just thinking about
it! I love a good hamfest; can you tell?

Hamfests are ham radio flea markets. The primary sellers are individuals
vending treasures from a folding table or a tailgate. You may even find some
commercial vendors. Some hamfests are very small and last only a few hours,
while a few attract thousands over several days. Hamfests may be held indoors
or outdoors.

A ham radio convention has a much broader slate of activities than a hamfest;
it may include seminars, speakers, licensing test sessions, and commercial
vendors. Conventions often include a swap meet along with the rest of the
functions. Conventions often have a theme, such as emergency operations,
QRP or low-power operating, or digital radio transmissions, to name a few.

Finding ham(fests

In the United States, the best place you can find hamfests at is the ARRL Web
site (www.arr1.org). At the top of the home page is a Hamfests link, which
takes you to the Hamfest and Conventions page. Search for events by state,
ARRL section, or ARRL division. Over 100 hamfests are usually listed at all
times. Another good source of information is your ARRL Section News (look
for the ARRL Sections link at the top right of the ARRL home page) or club
newsletter. Most populated areas have several good-sized hamfests every
year, even in the dead of winter.
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After you have a hamfest in your sights, set your alarm for early Saturday
morning (most are Saturday-only events) and get ready to be there at the
opening bell. Be sure to bring the following things:

+* An admission ticket: You need a ticket, sold at the gate or by advance
order through a Web site or e-mail.

1 Money: Take cash, because most vendors do not take checks or credit
cards.

1 Something to carry your purchases in: Take along a sturdy cloth sack,
backpack, or other bag that can tolerate somewhat grimy, dusty elec-
tronic devices.

+* A hand-held or mobile rig: Most hamfests have a talk-in frequency,
which is almost always a VHF or UHF repeater. If you're unfamiliar with
the area, you can get directions while en route.

If you go with a friend and both of you take hand-held radios, you can
share tips about the stuff you find while walking the aisles.

1 Water and food: Don’t count on food being available, but the larger ham-
fests almost always have a hamburger stand. Rarely is gourmet food on
hand, but expect the same level of quality as that of the concession stands
at a ballgame. Taking along a full water bottle is a good idea.

Buying at hamfests

After parking, waiting, and shuffling along in line, you finally make it inside
the gates. You're ready to bargain! All hamfests are different, but here are
some guidelines to live by, particularly as a novice hamfest customer:

v If you're new to ham radio, buddy up with a more experienced ham to
steer you around hamfest pitfalls.

v Most prices are negotiable; more so after lunch, but a good deal goes

quickly. Most vendors are not interested in trades, but you do no harm
by offering.

v Hamfests are good places to buy accessories for your radio, often selling
for a fraction of the manufacturer’s price if separate from the radio.
Commercial vendors of new batteries often have good deals on spare
battery packs.

v Many hamfests now have electricity available so that vendors can demon-
strate equipment. If a vendor refuses to demonstrate a supposedly func-
tional piece of gear, or won’t open up a piece of equipment for inspection,
you may want to move along.
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v+~ Unless you really know what you are doing, avoid antique radios. They
often have quirks that can make using them a pain or require impossible-
to-get repair parts.

v Be familiar with the smell of burnt or overheated electronics, especially
transformers and sealed components. Direct replacements may be diffi-
cult to obtain.

v+~ Don'’t be afraid to ask what something is. Most of the time, the ham behind
the table enjoys telling you and, even if you don’t buy it, the discussion
may attract a buyer.

v If you know exactly what you are looking for, check the auction Web sites
and radio swap sites, such as www.eham.net, www.qrz.com, and www.
arrl.org/RadiosOnline/, before you attend the hamfest. You can get
an idea of the going price and average condition, so you're less likely to
get gouged.

Other activities at ham(fests

Along with buying and selling, many hamfests also have programs and speak-
ers and even license exam sessions, like small conventions. Look for a flyer
or check the hamfest Web site for information about special services that
may be available.

Finding conventions

You can find out about upcoming conventions in the same places as hamfests.
Conventions tend to be more extravagant affairs than hamfests and may be
advertised in ham radio magazines as well as online. At a convention, the main
focus is on programs, speakers, and socializing. Conventions are usually held
in a hotel.

The two largest ham radio conventions of all are the Hamvention, held in
Dayton, Ohio, in mid-May, and the International Amateurfunk-Ausstellung,
held in Friedrichshafen, Germany, in late June. Dayton regularly draws 25,000
or more and Friedrichshafen nearly that many. Both have mammoth flea mar-
kets, an astounding array of programs, internationally-known speakers, and
you can’t possibly see all of it. If at all possible, you should go to one of them
at least once in your life!

The ARRL National and Division Conventions (listed on the ARRL Web site) are
held in every region of the United States. The Radio Amateurs of Canada also
host a national convention every year. These conventions typically attract a
few hundred to a few thousand and are designed to be family friendly. They
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also provide a venue for specialty groups to host conferences within the over-
all event. These smaller conferences are where you find extensive programs
on direction finding, QRP, county hunting, wireless networking on ham bands,
and so on.

Some conventions and conferences emphasize one of ham radio’s many facets,
such as DX-ing, VHF and UHF operating, or digital technology. If you are a fan of
a certain mode or activity, treating yourself to a weekend convention is a great
way to meet some of the other hams that share your tastes and discover more
about your interests. Table 3-2 lists a few of the specialty conventions held
around the United States each year.

Table 3-2 Specialty Conventions

Name Theme Web Site

Visalia International DX DX & Contesting www.scdxc.org/

Convention (hosted alternately visalia/index.html

by the Northern and Southern

California Contest Clubs)

W9DXCC (hosted by the DX & Contesting www.w9dxcc.com

Northern Illinois DX

Association)

Pacific Northwest DX DX & Contesting www.wwdxc.org

Convention (rotates between

Seattle, WA; Portland, OR; and

Vancouver, BC, each year)

Southeastern VHF Conference VHF, UHF, and www.svhfs.org

(hosted by the Southeastern Microwaves

VHF Society)

International EME Conference EME (Earth- www.qsl.net/
Moon-Earth) eme2004
operating

Microwave Update (sponsored VHF, UHF, and www.microwave

by the Pacific NW VHF Society) Microwaves update.org/

Digital Communications Digital www.tapr.org/

Conference (hosted by the
ARRL and TAPR)

Communications

conferences.html
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Wading through
the Licensing
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The 5th Wave By Rich Tennant

[CEICHTENNANT

“ORay - now that the pavamedic is heve with
the defiberillator znd smelling salts, prepave
to open gour test booklets,,. '



In this part . . .

Getting a license from (drum roll, please) the Federal
Government (trumpet flourish) sounds daunting, but
getting a license has never been easier. In fact, you don’t
even have to deal with a government agency until your
license shows up in the maill Ham volunteers do all the
licensing work — teaching, testing, and filing paperwork.
If you can fill out the application for a driver’s license, you
can get a ham radio license.

In this part, you find out all about how hams get their
licenses. Odds are you'll need an Elmer to guide you along
the way, of course, and I introduce you to Elmer here.

[ explain just how the test is conducted, how to study for
it, and how to sign up for a test session. After you pass
(naturally!) I spill the beans about how to find out what
your new call sign is. You can even pick out your own call
sign if you want!




Chapter 4

Figuring Qut the
Licensing System

In This Chapter
Understanding the Amateur Service
Tackling the licensing classes
Comprehending call signs

Volunteer License Examinations

u nlike some of the other types of radios available to the public, ham
radios can only be used with a license. But how do you get a license?
How much does it cost? Can you obtain different kinds of licenses? Like most
people, you're probably familiar with the process of getting a license to drive
your car, to fish, or to get married. Ham radio licensing is a little different, but
easy to deal with once you know how it works.

Amateur Radio is one of many different types of radio services that use the
radio waves to communicate. Other services include Broadcast (AM, FM,
TV), Public Safety (police and fire departments), Aviation, and even Radar.
To maintain order on the airwaves, the Federal Communications Commission
(FCC) requires that each station be licensed. Stations in all the different ser-
vices must abide by the regulations created by the FCC in order to obtain and
keep their licenses, which give them permission to transmit according to the
rules for that service. That’s what a ham license is — authority for you to
transmit on the frequencies that licensees of the Amateur Radio Service are
permitted to use. This chapter explains the FCC’s licensing system for
Amateur Radio in the United States.

The Amateur Service: An Overview

By international treaty, the Amateur Service in every country is a licensed
service. That is, a government agency has to approve the application of
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every ham to transmit. Although regulation seems a little quaint given all of
the communications gadgets for sale these days, licensing is necessary for
a couple of reasons:

v~ It allows amateurs to communicate internationally and directly, without
using any kind of intermediate system that regulates their activities.

v Because of the power and scope of Amateur Radio, hams need a mini-
mum amount of technical and regulatory background so they can co-
exist with other radio services, such as broadcasting.

By maintaining the quality of licensees, licensing helps ensure that the
Amateur Service makes the best use of its unique citizen access to the air-
waves. Amateur Service sets ham radio apart from the unlicensed services
and is recognized in the FCC rules as the Basis and Purpose of the Amateur
Radio Service, rule 97.1:

v Recognition of ham radio’s exceptional capability to provide emergency
communications (rule 97.1(a))

v Promote the amateur’s proven ability to advance the state of the radio
art (rule 97.1(b))

v Encourage amateurs to improve their technical and communications
skills (rule 97.1(c))

v Expand the number of trained operators, technicians, and electronics
experts (rule 97.1(d))

v Promote the amateur’s unique ability to enhance international goodwill
(rule 97.1(e))

Pretty heady stuff, eh? Ham radio does all these good things in exchange for
radio space among the commercial and government users. You can find all
the rules for Amateur Radio at wireless.fcc.gov/rules.html (click the
Part 97 link for the Amateur Radio rules). Plain English discussion of the rules
is available on the ARRL Web site at www.remote.arrl.org/FandES/field/
regulations/rules-regs.html or in the ARRL's FCC Rule Book.

Frequency allocations

To keep order in the growing radio communications field, countries got
together in 1932 and formed the International Telecommunication Union
(www.itu.int/home/), based in Geneva, Switzerland. The ITU is not part of
any government, but is a forum for deciding and recording the rules of radio
spectrum usage. The ITU divided the spectrum into small ranges in which
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|
Figure 4-1:
ITU region
map
showing the
world’s
three
telecom-
munications
administra-
tive regions.
|

specific types of uses occur (see Figure 4-1). These ranges are called
frequency allocations.

The world is divided into three regions, as follows:

v Region 1: Europe, Russia, and Africa
v+ Region 2: North and South America

1 Region 3: Asia, Australia, and most of the Pacific

Within each region, each type of radio service — amateur, military, commer-
cial, and government — is allocated a share of the available frequencies.
Luckily for amateurs, most of their allocations are the same in all three
regions. Figure 4-2 shows the HF range frequencies (from 3 to 30 MHz). This
allocation is very important, particularly on the long-distance bands where
radio signals might propagate all the way around Earth. Talking to someone
in a foreign country is pretty difficult if you don’t use the same frequency!

To get an idea of the complexity of the allocations, browse to the Region 2
allocation chart at www.ntia.doc.gov/osmhome/allochrt.html. (If you
have Adobe Acrobat you can download the entire color chart.) The individual
colors represent different types of radio services. Each service has a small
slice of the spectrum, including amateurs. Can you find the Amateur Service
on the chart? Hint: It’s green.

ITU Region Two ITU Region One
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|
Figure 4-2:
Hams are
allocated
ranges of
frequencies
across the
radio
spectrum.
|
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Amateurs have small allocations at numerous places in the radio spectrum and
access to those frequencies depends on the type of license class you possess.
The higher class license that you have, the more frequencies you can use!

Becoming Licensed: Individual
License Classes

By taking progressively more challenging exams, more frequencies and oper-
ating privileges become available to the ham, as shown in Table 4-1. After you
pass a specific test level, called an element, you have permanent credit for it.
This system allows you to progress at your own pace. Your license is good
for a ten-year period and you can renew it without taking an exam.

The ARRL and other organizations publish study guides and manuals. Some
may be available through your local library. (Be sure they are the latest ver-
sion, because the test questions change from time to time.) Online tests are
available with the actual questions that are on the test. By taking advantage
of these materials, you’ll have confidence that you're ready to pass the exam
on test day.

Three types of licenses are being granted today: Technician, General, and
Amateur Extra.
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Table 4-1 Privileges by License Class

License Class Privileges Notes

Technician All amateur privileges above Passing 5 wpm Morse code
50 MHz test adds the privileges of the

grandfathered Novice class.

General Technician privileges plus
most amateur HF privileges

Amateur Extra All amateur privileges Small sub-bands are added
on 80, 40, 20, and 15 meters.

The Amateur Radio service is undergoing some restructuring as I'm writing
this book. Some requirements, privileges, and even license class names may
change. Be sure that you have the current version of study materials that
reflect the correct rules and regulations.

Technician class

Nearly every ham starts with a Technician-class license, also known as a Tech
license. The Technician licensee is allowed access to all 17 ham bands with
frequencies of 50 MHz or higher. These privileges include operation at the
maximum legal limit and all types of communications. Tech licensees, on the
other hand, may not transmit on the bands below 30 MHz.

The test for this license consists of 35 multiple-choice questions on regula-
tions and technical radio topics. You have to get 26 or more correct to pass.

If you pass a 5-word-per-minute (wpm) Morse code exam, you also receive
some transmitting privileges in segments of four of the traditional shortwave
HF bands, as shown in Table 4-2. You can take the Morse code exam at the
same test session as the written exam or at a later date if you like.

Table 4-2 Additional Privileges with Morse Code Exam
Band Frequency Privileges

80 meters 3.675-3.725 MHz (Morse code only)

40 meters 7.100-7.150 MHz (Morse code only)

15 meters 21.100-21.200 MHz (Morse code only)

10 meters 28.100-21.300 MHz (Morse code, RTTY, and data);

28.300-28.500 (Voice)
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Morse code is required for amateur operation below 30 MHz because of an
international treaty adopted many years ago. At that time, a great deal of
commercial and military radio traffic — news, telegrams, ship-to-ship, and
ship-to-shore messages — was conducted using the code. Back then, using
Morse code was considered a standard radio skill. This part of the treaty
was recently dropped, and Morse code may yet lose its place in amateur
licensing. Nevertheless, Morse code still makes up a great deal of amateur
operations — from casual ragchewing, to passing messages, contests, and
emergency operations. Its efficient use of transmitted power and spectrum
space, as well as its innate musicality and rhythm, make it very popular
with hams.

General class

By passing the 5>-wpm Morse code exam and another 35-question written exam,
the doors of Amateur Radio are flung wide open. General class licensees have
full privileges on nearly all amateur frequencies with only small portions of
some HF bands off limits. The General class exam covers many of the same
topics as the Technician exam, but in more detail. Some new topics a more
experienced ham is expected to understand are on the General class exam.

After starting with the entry-level Technician license, most hams today
upgrade to the General class. When you obtain a General class license, you've
reached a great milestone. All of the important frequencies on the HF bands
are available to General class licensees.

Amateur Extra class

General class licensees still can’t access everything; the lower segments of
several HF bands are for Extra class licensees only. These segments are
where the expert operators hang out. These segments are prime operating
territory. If you become interested in contesting, contacting rare foreign sta-
tions (DX-ing), or just having access to these choice frequencies, you want
to get your Amateur Extra license, the top level of all license classes.

The Amateur Extra exam consists of 50 multiple-choice questions, 37 of which
you must answer correctly to pass. The exam covers additional rules and reg-
ulations associated with sophisticated operating and several advanced techni-
cal topics. Hams that pass the Amateur Extra exam consider it a real feather in
their caps. Do you think you can climb to the top rung of the licensing ladder?



Chapter 4: Figuring Out the Licensing System

Grandfathered classes

The Amateur Radio Service licensing rules have changed in the past 15 years
to reduce the number of license classes. Hams that hold those licenses in
deleted classes may renew those licenses indefinitely, but no new licenses for
those classes are being issued. Three “grandfathered” license classes exist:

v Novice: The Novice license was introduced in 1951 with a simple 20-
question test and 5-wpm code exam. A General class (or higher ham)
administered the exam. Originally, the license was good only for a single
year, at which point the Novice upgraded or left the air. These days, the
Novice license, like other licenses today, has a ten-year term and is
renewable. Novices are restricted to segments of the 3.5, 7, 21, and 28
MHz amateur bands.

v Technician-Plus: These licensees are just the same as the current
Technician licenses that passed the 5-wpm code test. The only differ-
ence is that a separate formal license class no longer exists.

v Advanced Class: Advanced Class licensees passed an exam midway in
difficulty between those for the General and Amateur Extra classes and
received frequency privileges beyond those for a General, but not as
extensive as an Amateur Extra.

Table 4-3 shows the relative populations of each type of license holder.

Table 4-3 Relative Populations of Each License Class
Number of Active Percent of Total

License Class Licenses Licensees

Technician 277,063 37%

Technician-Plus (grandfathered) 72,467 10%

Novice (grandfathered) 41,114 6%

General 145,275 20%

Advanced (grandfathered) 85,420 12%

Amateur Extra 106,251 15%

Total 727,590 100%

(Source: FCC database, 14 September 2003)
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Understanding Call Signs
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Along with your license comes a very special thing — your call sign (or call
to hams), which becomes your on-the-air identity. Each license granted by
the FCC receives a unique call sign. Most hams change call signs once or
twice before settling on one. Sometimes, your call sign starts taking over your
off-the-air identity, too, as you become “Ward, NJAX” with your call sign in
place of a last name. I have ham friends for whom I really have to think hard
to remember their last name!(Each letter and number in a call sign is pro-
nounced individually and not as a word, for example “N Zero A X,” not
“No-axe.”

Hams use the @ symbol to represent the number zero, a tradition from com-
mercial operating practices.

Ham radio call signs around the world are constructed from two parts: the
prefix and the suffix. The suffix of a call sign, when added to the prefix, posi-
tively identifies you. Each call sign is unique. A lot of call signs consist of
N@ and AX, but only one call sign is NJAX.

The prefix is composed of one or two letters and one numeral. For instance,
the prefix in my call sign is N@. It also identifies the country that issues your
license and may also specify where you live within that country. For U.S. call
signs, the numeral indicates the call district of your license when it was issued.
Mine was issued in St. Louis, Missouri, which is part of the tenth or zero dis-
trict. Suffixes consist of one to three letters. (No punctuation characters are
allowed, just A to Z and @ to 9.) The suffix in my call sign is AX.

The ITU assigns each country a block of prefix character groups that allows
the government to assign licenses in all of its radio services. U.S. licensees
(not just hams) all have call signs that begin with the letters A, K, N, or W.
Even broadcast stations have call signs such as KGO or WLS.(Most Canadian
call signs begin with VE. English call signs may begin with G or M. Germans
use D (for Deutschland), call signs that begin with J are Japanese, and so on.
You can find the complete list of ham radio prefix assignments at www.ac6v.
com/prefixes.htmfPRI.

Whatever class license you have is reflected in your call sign. When you get
your first license, the FCC assigns you the next call sign in the heap for your
license class — in much the same way you're assigned a license plate at the
DMV. But, also like license plates, you can request special vanity call signs,
within the call sign rules, of course. The higher your license class, the shorter
and more distinctive your chosen call sign can be! Turn to Chapter 7 for more
information on how to find out your call sign.
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Your call sign is both a certification that you have personally passed the
licensing exam and permission to construct and operate a station — a very
special privilege.

The Volunteer Licensing System

While the processing of commercial and military license applications is han-
dled directly by the FCC, it no longer administers Amateur Radio licensing
examinations. In the United States, ham radio license exams are given by vol-
unteer examiners who are certified by a coordinating organization: the VEC.
This system is typical of the ham tradition of self-policing and self-organizing.
The quality of the examination process is quite high. The flexibility provided
by an all-volunteer system makes taking the test easy for the test-taker as
well as the test-giver. The volunteers handle all of the paperwork and even
file the results with the FCC. The actual license is still granted by the FCC,
however.

In the Olde Days, tests were taken at the “local” FCC office, which could be
hundreds of miles away. I vividly remember making long drives to the govern-
ment office building to take my exams with dozens of other hams. Nowadays,
the tests are usually available a short drive away at a club, school, or even in
private homes. As a volunteer examiner, I've given over 30 exams around my
kitchen table for hams as young as 10 years old!

Volunteer Examiner Coordinator (VEC)

The Volunteer Examiner Coordinator (VEC) is the organization that takes
responsibility for coordinating the volunteer examiners who run the exam
sessions and it also processes all of the FCC-required paperwork. The VEC
with the most volunteer examiners is the nationwide group run by the
American Radio Relay League (ARRL-VEC), but 13 other VECs are located
around the United States. You can find a VEC near you at wireless.fcc.
gov/services/amateur/licensing/vecs.html. Some VECs, such as the
ARRL-VEC and W5YI-VEC, operate nationwide, while others work in only

a single region.

The VEC is responsible for preparing and administering the license exams
and other materials. It collects the test results, resolves all discrepancies,
and then files all of the data with the FCC electronically. This process gets
you your license and call sign much faster than if handled by the FCC. New
licensees know their call signs within seven to ten business days from the
time they take the test!
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The VECs maintain a list of volunteer examiners (VEs), upcoming test ses-
sions, and other resources for the ham test-taker. The VECs also deal with
more than just exams — they can help you renew your license and change
your address or name.

Volunteer Examiners (UEs)

The volunteer examiners make the system run. Each exam requires that three
VEs are present and all three sign off on the test paperwork. VEs are respon-
sible for all aspects of the testing process, including the meeting space and
announcing the test sessions.

Any licensed amateur can become a VE by contacting one of the VEC organi-
zations and completing whatever qualification process the VEC requires. In
the case of the ARRL-VEC, a booklet on the volunteer licensing system is pro-
vided and the VE applicant must pass a short exam.

VEs are authorized to administer or proctor license exams at the same or
lower class of license they hold themselves. For example, a General class
VE can administer Technician and General exams, but not Amateur Extra.

How much does the exam cost? Under the ARRL-VEC, the current cost of
attending a test session and taking an exam for any of the licensing elements
is $12. If