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Preface to the Second Edition

When the first edition of this book was published back in
1991, I wrote the following about Radio Moscow, the interna-
tional shortwave broadcasting service of what was then the
Union of Soviet Socialist Republics:

At the time this is being written, the eventual outcome of events
in the USSR cannot be foreseen with any certainty. What is clear,
however, is that shortwave radio will allow you to literally hear
history in the making.

I had no idea how prophetic those words would be only a
few months after the first edition of this book was published.

Shortly after 0400 on August 19, 1991 (that’s universal
time; it was still late evening August 18 at my home), I received
word via television that a coup was apparently underway in
the Soviet Union. | immediately went to my shortwave radios
and began looking for Radio Moscow. I tried two frequencies,
13605 and 13645 kHz, scheduled for English language programs
to western North America. To my considerable surprise, normal
programming was in full swing. I listened to “Moscow mailbag,”
hosted by Joe Adamov. Joe had been the host of that program
since the days of Nikita Khrushchev, and his show this evening
was no different from those I had heard over the three previous
decades; the questions Joe fielded from listeners were about
such innocuous topics as which American authors were most
popular in the USSR and whether there were any auto racing
tracks in the Soviet Union. Normal programming continued
until 0500 universal time, when news was scheduled. I readied
my tape recorder; surely I would then hear the announcement

that Gorbachev had been ousted.
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But I was surprised again. The lead item of the newscast
was Boris Yeltsin’s endorsement of the proposed new union
treaty for the USSR! The rest of the newscast gave no hint
whatsoever that anything out of the usual was happening, and
normal programming resumed after the news. Thinking it
over, | remembered that the transmitters I was hearing were
located in the Soviet Far East, thousands of miles from Moscow.
It was possible for a coup to be taking place in Moscow while
taped programming was being broadcast from Siberia. How-
ever, if a coup was in progress, what I was hearing showed that
the coup plotters had not gotten the entire Soviet broadcasting
system under their control.

The next morning, I tried at 1400 universal time (7:00 a.m.
my local time) to again hear Radio Moscow. Despite intensive
scanning of all shortwave broadcasting bands, I could find no
trace of Radio Moscow on any frequency in English. This was
highly unusual because Radio Moscow used many different
frequencies in English around the clock. Radio reception con-
ditions appeared to be normal, so my conclusion was that Radio
Moscow was off the air. That evening (early August 20 in
universal time), I again heard Radio Moscow on 13605 and
13645 kHz. Normal programming was then gone. Somber,
almost funereal classical music was being played. On each hour,
an announcer read prepared statements from the coup leaders.
The announcer’s voice was a dull monotone that lacked any
sense of commitment to the words he was reading. I wondered
if this was some deliberate act of protest by the announcer.

When I listened again the next morning at 1400, Radio
Moscow had replaced symbolic resistance to the coup with
outright defiance. The lead story on Radio Moscow’s news was
Boris Yeltsin’s opposition to the coup! There were also items
about opposition to the coup both in the USSR and abroad.
At the same time I was hearing this, the major television
networks were reporting from Moscow as if the coup was a fait
accompli and any opposition would be quickly crushed by the
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military. But what I was hearing from Radio Moscow made me
question the conclusion the networks were reaching. It seemed
as if the coup plotters had lost control of Radio Moscow over-
night. And if they couldn’t control the nation’s international
broadcasting system, how many other things had slipped or
were slipping out of their grasp?

By 0400 on August 21 (the evening of August 20 at my
home), the coup had collapsed. There were live reports from
the scene outside the Russian Parliament building, site of
Yeltsin's opposition to the coup. I listened in wonderment as
“man on the street” interviews took place, with ordinary
citizens of Moscow, sometimes with the aid of a translator and
sometimes in English, taking turns denouncing communism
and expressing support of democracy. I didn’t need the Radio
Moscow announcers to tell me what I was hearing—it was
nothing less than the death of the Soviet Union and the birth
of a new Russian nation in its place.

I was not the only one listening to shortwave radio during
that momentous period. While under house arrest during the
coup attempt, Mikhail Gorbachev listened to shortwave broad-
casts from the Voice of America and the British Broadcasting
Corporation to find out what was going on in his own country.
Upon his return to Moscow, he publicly thanked Western
shortwave broadcasters for keeping him and other citizens of
the USSR informed during the coup.

There was a lot more to hear on shortwave in 1991, such
as the live warnings of Scud missile attacks that interrupted
programs of Israel Radio and the bluster of Radio Baghdad
before its transmitters were blown off the air. In 1992, listeners
were able to follow the disintegration of Yugoslavia as newly
independent nations like Croatia took to the shortwave bands
to get their message across to the world. Czechoslovakia also
split into two new nations, but thankfully more peacefully
than Yugoslavia. Radio Moscow remained on the air, but had
competition from broadcasters in such former Soviet republics
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as the Ukraine. In these and other situations, shortwave radio
let listeners follow events more closely and in greater detail
than provided by domestic electronic and print media. And,
as new events unfold around the world, shortwave radio will
continue to let you hear them as they happen directly from
the source.

I can’t imagine anyone interested in what happens beyond
the borders of their country not owning a shortwave radio.
Despite the great advances in other electronic media, nothing
beats shortwave radio for the diversity of information and
culture you can obtain at such low cost. Shortwave radio is a
“democratic” and open medium, with broadcasters ranging
from well-financed giants like the British Broadcasting Cor-
poration to small one-person operations deep in the Amazon
basin. The result is an amazingly wide selection of news,
commentaries, music, feature programs, and languages to
choose from. If you're a businessperson wanting to understand
export markets. . . a student studying a foreign language. . .
an expatriate who wants to keep in touch with home. . ..
or are just curious about the world you live in, then you need
a shortwave radio!

The whole world is talking on shortwave radio. Isn’t it
time you gave a listen?

Harry L. Helms
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Preface to the First Edition

Listening to shortwave radio may seem like an anachronism
in an age when average citizens routinely receive television
programs using satellite dishes in their backyards and telephone
calls are routed through glass fibers using light. By all logic,
shortwave radio should have gone the way of telegraphy over
land wires. But the hobby of shortwave listening is bigger—
and livelier—today than ever before. Why is this?

Everyone who listens to shortwave radio probably has a
different explanation. For me, it’s because a shortwave radio is
a magic box.

Over twenty-five years ago I was a junior high student. I
became curious as to why I could hear distant stations on an
AM radio at night but not in the daytime. That puzzle led me
into library stacks looking for an explanation in the various
books on radio. In those books, I found out about some other
types of radio signals, known collectively as “shortwave,”
which could be heard all over the world with relative ease.
Intrigued, I pestered my parents for a shortwave radio. On my
next birthday, my wish came true as [ was presented with a
simple shortwave receiver manufactured by a now-defunct
company known as Hallicrafters.

It was then that I discovered the magic inside a shortwave
radio.

All T had to do was twist the dial and I could hear pro-
grams—in English, no less!—from such countries as the
Soviet Union, Great Britain, West Germany, Spain, Australia,
and Japan. Another twist of the dial and I heard programs in
languages I never heard spoken before, along with strange
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music I never knew existed. I could hear ham radio operators
talking to each other from all over the country and world. I
found many stations sending the dots and dashes of the Morse
code; since I didn’t know Morse code, they remained a mys-
tery to me. I managed to hear people placing telephone calls
from ships at sea along with aircraft in contact with airports.
And since this was before the era of communications satel-
lites, I also listened in on many telephone conversations from
the United States to Europe.

That shortwave radio became a window on the world for
me. Without intending to, I learned much about world poli-
tics, customs, cultures, and lifestyles. I found I could automati-

_cally name the capital of any country one might mention. I

started picking up bits and pieces of various foreign languages
and had an endless supply of practice material when I later
studied French and Spanish in school. My desire to know
more about how my shortwave radio worked pushed me into
obtaining my own ham radio license and later into a career as
a writer and editor of books on electronics and computing.

Much has changed since I first learned about shortwave
radio. There’s more to hear today than ever before. Shortwave
radios are easier to use, more compact, and a radio costing less
than $200 today can run rings around one that cost over $1000
twenty-five years ago. In fact, only one thing has remained
constant.

That “box” is still magic.
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CHAPTER ONE

What is Shortwave Listening?

N MANY WAYS, the terms shortwave listener (SWL)

and shortwave listening (SWLing) are misnomers. If you

listen to the news from London over the British Broad-
casting Corporation (BBC), then you’re a shortwave listener.
But someone who tries to hear stations from Great Britain on
the standard AM broadcasting band may also refer to him- or
herself as an “SWL,” as might someone who tunes for distant
(“DX”) signals on the FM broadcasting band or TV channels.
Even those who listen to longwave frequencies below the AM
broadcasting band might refer to themselves as “shortwave”
listeners. An “SWL” is a “SWL” even if he or she never
actually listens to shortwave!

So what’s the difference between an SWL and a normal
radio listener or TV viewer? The answer is that SWLs, regard-
less of the particular frequencies they listen to, are seeking
something out of the ordinary. SWLs want to eavesdrop on
signals the general public doesn’t normally receive. Sometimes
the public doesn’t listen to such signals because the equipment
required is not widely used (as was the case with shortwave
radios until recently). In other cases, the signals in question
might require special knowledge or skills to catch, such as
those from FM and TV stations located several hundreds or
even thousands of miles away. Regardless of the frequencies
involved, “SWLs” look at the radio and TV spectrum and
actively try to find stations and signals that most people aren’t
aware can be heard or even exist.

What is Shortwave Listening? 1



Since the terms “SWL” and “SWLing” are so ambiguous,
there have been some efforts to come up with better ones.
Some have pushed “world band radio,” “world band listening,”
and “communications monitoring” for SWLing, and “commu-
nications enthusiast,” “hobby radio listener,” and “communi-
cations monitor” for SWL. However, old habits die hard, and
we'te probably stuck with “SWL” and “SWLing” for the fore-
seeable future.

SWLs are a diverse group. Many specialize in trying to
hear “DX” signals. (“DX” comes from the old radiotelegraph
abbreviation for “distance,” and refers to stations which are
heard only rarely or with extreme difficulty.) Other SWLs
are content to listen to a certain group of high-power, easily
heard broadcasters such as Radio Moscow, the BBC, Deutsche
Welle (“Voice of Germany”), and Radio Japan. In publica-
tions for shortwave fans, you'll often see “DXer” used to describe
the former group and “SWL” for the latter. But the terms are
used interchangeably; it’s common for someone to be a DXer
some of the time and an SWL the rest. Most DXers have a
few major stations and programs they listen to regularly,
while most SWLs enjoy occasionally trying to “dig out” a
weak DX signal.

Most people have heard of “ham radio operators.” The
formal term is amateur radio operator, and refets to someone
who is licensed to transmit as well as receive on shortwave fre-
quencies. Such licenses are issued in the United States by the
Federal Communications Commission (FCC) when applicants
pass an examination. Many hams got interested in amateur
radio through SWLing (as was the case with me) and still
actively engage in SWLing. The public and media frequently
lump together all radio hobbyists—SWLs, hams, even citizens
band (CB) operators—together as “hams.” But the term prop-
erly refers to those licensed to transmit on shortwave.

By the way, no license or other official sanction is required
to own or operate a shortwave—SW—receiver. You can set up
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a shortwave radio and antenna and listen as much as you like to
anything you want. The only exceptions, which we'll discuss
later, involve cellular telephone calls and divulging to others
certain types of messages not intended for the general public.

One of the beauties of SWLing is that the hobby becomes
whatever you want it to be. If you want, you can try to hear
stations from as many different countries as possible and engage
in what can be a ferocious competition with other DXers to
hear rare or unusual stations. (Hearing a rare station can be
only half the battle; many DXers don’t rest until they’ve
received a card or letter from the station confirming they
indeed heard it!) Other SWLs content themselves with listen-
ing to a few major international broadcasting stations and
sending out regular letters commenting on the programs from
such stations. There are even monthly publications devoted to
shortwave programming; readers discuss favorite or least
favorite stations and programs in a manner (and often at a
level) remarkably similar to TV soap opera fan magazines.
Other SWLs like to listen to communications from barges
cruising the Ohio River, to military communications, or to
illegally operating “pirate” radio stations scattered throughout
the United States. Sometimes it seems the only things SWLs
and DXers of different persuasions have in common is a cer-
tain ineffable pleasure they all seem to find in their activities.

So what is shortwave listening? It’s whatever you want it
to be, and what you make it. Let’s now look at some of the
types of signals that you (whether you consider yourself an
SWL or DXer) can hear on a shortwave radio.

Shortwave Broadcasters

The first stations you’re likely to notice when tuning a
shortwave radio are usually broadcast stations. Like your local
AM, FM, or TV stations, these are intended for reception by
anyone with an SW receiver.

Shortwave Broadcasters



Shortwave broadcasters are grouped into two broad cate-
gories. International broadcasters direct their programming to
listeners outside the country in which they’re located. Such
programs are usually in the language(s) of the intended target
country or area. For example, Radio Moscow broadcasts exten-
sively to the United States and Canada in English but uses
Spanish for most of its programs to Latin America. The Voice
of America uses over forty languages for its broadcasts. Most
international broadcasters are funded and operated by govern-
ments; for example, the Voice of America is operated by the
United States Information Agency and receives all funding
through Congressional appropriations. In some countries,
international broadcasting is under the auspices of a public or
statutory corporation; Great Britain’s BBC is the best-known
such example.

One thing you’ll notice is that international broadcasters
almost never use call letters, such as WCBS or KIRO. Instead,
they use names or slogans like “Radio Japan” or “The Voice of
Turkey.”

Government-operated and -financed international broad-
casters tend to be little more than public relations outlets for
the country. Don’t expect startling insights or critical analysis
of the sponsoring country. Some stations are freer of control by
the funding government than others (the BBC is especially
fortunate in this regard), but the overall impression is that the
majority of state-operated international broadcasters are direct-
ing their programs more to the funding authorities in their
nation than to listeners in other countries. Program content
usually reflects what the funding authorities feel is important
for overseas listeners to know about the country rather than
what overseas listeners might be interested in. An idealized
image of the country is often portrayed in broadcasts, and little
effort is made to understand the intended foreign audience.
The result is that too many international broadcasters are—
to be blunt—boring (unless tedious recitations of industrial
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output figures or reports on
obscure local political parties
are of interest to you). The
problem is often not one of
funds; many countries have
made large investments in
transmitting equipment and
antennas to make sure their
signals can be easily heard
around the world, but don’t
pay the same attention to R A D I 0
programming. This problem

is by no means restricted to SWE D E N
smaller international broad-

S-10510-STOCKHOLM
casters; one of the worst

offenders in this regard is

the Voice of America.
However, even dull pro-

gramming can be useful and

informative to the discern- FIGURE 1-1: Radio Sweden is consistently

among the most popular stations among

Ing, pOhtlcally aware listener. shortwave listeners around the world.

The issues and themes pres-

ent in international programming can reflect how the spon-
soring government wishes to be viewed by the outside world.
For a long time, Radio Moscow was a reliable indicator of how
issues and events in the world were presented to the average
Soviet citizen. With the collapse of the USSR in 1991, Radio
Moscow began to reflect the confusion, uncertainty, and prom-
ise of Russia’s post-communist future. Sometimes, what is not
said during international broadcasts is more illuminating than
what is said. During the last months of the reign of the Shah
of Iran, the English broadcasts from the Voice of Iran took the
attitude that nothing was really wrong; there’s some noise and
confusion, the broadcasts went, but nothing to be concerned
about. The Voice of Iran maintained this fiction literally up
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until the day the Shah departed. Then came a dramatic flip-
flop as the station became the Voice of the Iranian Revolu-
tion, and poured forth invective against the United States. A
similar situation took place in Uganda during the final days of
Idi Amin. English broadcasts from Kampala repeatedly warned
opposition forces to surrender or face certain death. This pre-
tense continued for a couple of days even after Amin had fled
the country. Listening to broadcasts in such circumstances has
a certain surreal quality!

Some international broadcasters are funded and operated
by religious organizations. These stations are frankly evangeli-
cal in orientation; their purpose is less to entertain and inform
than to convert. One example is Trans World Radio, which
operates shortwave stations in such locations as Monte Catrlo,
Swaziland, Cyprus, and Sri Lanka. Interestingly, religious
broadcasters are currently entirely Christian. Despite the
influx of petrodollars into Islamic states, they have funded no
comparable proselytizing broadcasters.

Finally, there is a small but growing number of private,
commercial international broadcasters in operation. One is
Radio Trans Europe in Sines, Portugal. You can'’t listen to pro-
grams from Radio Trans Europe itself, since it doesn’t produce
its own programming. Instead, the station sells air time to
broadcasters and organizations who wish to broadcast on
shortwave to Europe but who do not (or cannot) establish
their own station in Europe. Thus, Radio Trans Europe has
served as a relay for such stations as Radio Japan and Radio
Canada International as well as broadcasting programs pro-
duced by private organizations like Adventist World Radio.
Another such station is Africa Number One, located in Gabon,
which has relayed programs by Radio Japan and others.

Private commercial shortwave broadcasters have also
sprung up in the United States in recent years. The first such
station was WRNO in New Orleans, Louisiana. WRNO used

a format of rock and roll music and let overseas listeners get a
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the New Life Station, P.O. Box 473,
@ 99556, United States of America

FIGURE 1-2: Alaska’s KNLS is an example of an evangelical shortwave broadcaster.

It's currently the only shortwave broadcasting station in Alaska.

taste of what American domestic radio was like. American
commercial broadcasters have generally met with modest, if
any, success. (One particularly interesting attempt was KYOI,
broadcasting a Japanese language rock and roll format from
the Mariana Islands!) Despite this record, newcomers con-
tinue to try their luck.

Almost all international broadcasters seek contact with
and letters from listeners. Sometimes this is out of a genuine
desire for opinions and comments from listeners. (Several
broadcasters operated by major European nations fall into this
category.) Others seek listener mail to demonstrate to funding
authorities that their programs are indeed being listened to in
the intended target countries. More typically, listener contact
is solicited so that the aims of the station’s funding authorities
can be furthered. As an example, a letter to a religious inter-
national broadcaster requesting a program schedule will pro-
duce a reply envelope containing several religious tracts and
pamphlets in addition to the desired program schedule.
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Tourism information is often sent by government-sponsored
broadcasters. A single letter to a government-operated broad-
caster can (and often does) place the listener’s name and
address on the station’s mailing list for several years to come.
Sometimes a “hard sell” is employed; Czechoslovakia’s Radio
Prague once sent, during the Carter administration, a postcard
opposing development of the neutron bomb to American
listeners on its mailing list. The postcard was preaddressed to
President Carter at the White House and required listeners
only to sign it, apply a stamp, and drop it in the mail.

Why would anyone write an international broadcaster?
One common reason is to request a program schedule or get on
the mailing list for future ones. Other listeners may have ques-
tions about the program or country. But for many listeners, the
prime motivation is to obtain a QSL or verification card from
a station. “QSL” is radiotelegraph code for “I confirm,” and the
original intent of a QSL card was to confirm that the listener
indeed heard the station. To obtain QSLs, you write the station
a letter (known as a reception report) giving information
about your reception (time, date, frequency, signal quality)
along with enough details about what you heard (program
titles, announcer names, music played, and the like) to con-
vince the station you actually heard it. If your report matches
the station’s records for the date, time, and frequency in ques-
tion, the station sends you a QSL. (Actually, the process is not
this smooth nor does a QSL really “prove” someone heard a
station. We'll explore the entire subject of “QSLing" later.)

SWLs collect QSL cards and letters for the same reasons
other people collect baseball cards, coins, or matchbooks—i.e.,
no one really knows why!

Many listeners try to collect QSLs from as many different
countries and stations as possible. To keep SWLs sending in
additional letters after they receive a QSL, many stations offer
a series of cards that can be obtained only by sending in a
number of reception reports within a specified period of time.
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Other QSL cards are
issued for specific events,
such as station anniver-
saries or the introduction
of new broadcasting
facilities. Sometimes
special QSL cards are sent
out for reports on new
transmitter sites, when
listener reports are espe-
cially valuable. Many
stations take great pride
in the design of their
(QSLs and produce color-
ful, artistic cards.

Other souvenirs can be
collected from stations.
Some stations send pen-
nants to listeners. This
practice originated among
Latin American stations
broadcasting to audiences
within their own country,

-but soon spread to major
international broadcast-
ers. Some stations send
pennants upon request,

Verification Card
Dear ng L . Helms

We thank you for your receplion report.

Wir bedanken uns fUr thven Empfangsberichl.

Nous vous remercions de votre rapport d'écoute.

Muchas gracias por su informe de recepcién.

Terima kasih atas kiriman laporan penangkapan anda.
Muito Agradecidos pela sus notificigao de boa recepgdo.
Vi ringraziamo per il vostro rapporto di ricezione.

£ 1° e
1§5a2¢ 61

32 . Nev: §)

Frequency :

UTC(GMT)

Aot b S LG
Soawmoe cnackfo 3a Bews OTIMBML.

#uHN LOOEENRS.
FERSE ANOSWEELT.
A BFSLME ZASI YRBLICL

trmmmmmi’mmmwum.

December 1987

Radio Korea

Korean Broadcasting System
Seoul, Korea

FIGURE 1-3: Radio Korea’s QSL card includes all
the information SWLs desire—the time, date, and
frequency on which the station was heard.

while others require a certain number of reports for a pennant.
Other stations apparently send pennants whenever the mood
strikes them. In previous years, most pennants were made of
cloth but more recently paper and plastic have been used.
Some SWLs have managed to accumulate several hundred
different pennants from various stations. Unfortunately, many
stations have been forced to curtail sending pennants due to

financial considerations.
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Many stations use postage stamps rather than a meter on
envelopes mailed to listeners. Some make it a point to use the
latest issues and commemorative stamps. Some stations send
out Christmas or New Year’s cards to listeners and even spon-
sor listener “clubs,” which offer certificates and “diplomas” to
those who send in a specified number of reports.

For years, collecting QSLs from different countries and
stations was the cornerstone of the SWL hobby. SWL clubs
often featured numerical rankings of members by the number
of different countries and stations they had received QSLs
from. Accumulation of QSLs from a large number of different
countries and stations was viewed as testimony to a SWL's skill
and experience in receiving signals. Lately, however, some
SWLs and personnel at international broadcasters have been
critical of the entire practice of QSLing and collecting similar
souvenirs from stations. Personnel at a few stations have com-
plained that sending out QSLs and similar items is an expensive
waste of money and staff which could be better utilized produc-
ing better, more interesting programs. (This is an argument
which implies that creativity and imagination are commodi-
ties that can be purchased!) Some stations have even gone so
far as to stop issuing QSL cards altogether, or replaced them
with “listener cards” sent out to everyone who writes the
station for any reason. Such listener cards look like QQSLs, but
make no pretense of confirming that the listener heard the
station. These and related station actions have found support
among some SWLs who feel that stations should be listened to
for program content alone and not just to get a QSL.

Yet QSLs seem destined to remain an important part of
the experience of shortwave listening. Many listeners still
enjoy collecting colorful cards from stations they have heard,
and such QSLs can develop considerable goodwill toward the
station. Perhaps the most important argument is that stations
have yet to devise a more effective means of generating listen-
ership and listener mail than the humble QSL card. It remains

What Is Shortwave Listening?



a powerful positive reinforcer for desired behavior—listening to
and writing the station. (Many listeners collect QSLs from
stations other than international broadcasters; this will be
covered later.)

Many shortwave stations are intended for reception within
the country they broadcast from. Such domestic shortwave
broadcasters are not always located in a Third World nation;
countries such as Canada, Australia, Germany, and Russia all
have domestic shortwave broadcasters. Domestic shortwave
broadcasters are often more interesting than the powerful intet-
national broadcasters. You won’t hear the loud, booming signals
international broadcasters use, but you won't find the carefully
tailored, sanitized programming either. Programs are in the local
language(s) of the countries involved; in addition to Spanish,
French, German, or Russian, you'll hear Swahili, Sesotho,
Hausa, Pulai, and even Tahitian. You don’t have to understand
these languages to enjoy listening to domestic broadcasters—
wait until you hear the heavy breathing on a Spanish language
“radionovella” (soap opera) and the hysterical announcing style
in Portuguese of a soccer match from Brazil. And music (even
vocals) can be enjoyed without translation. The music you can
hear is often totally unlike anything you've heard before (or
could hear anywhere else). Several listeners have compiled
libraries of taped music from domestic shortwave broadcasters.
Domestic broadcasters give something of the texture of life in a
country, since you and citizens of that nation are simultane-
ously listening to the same broadcast. You may be surprised at
the impact—or lack of impact—of American culture upon a
particular country. (I will never forget hearing Gene Autry
records being played by a station in Uganda!) And you can
hear where elements of American culture, particularly music,
had their origins.

DXers find domestic shortwave stations to be among their
favorite targets, since they are more challenging to receive.
Many international broadcasters use transmitters rated at

Shortwave Broadcasters
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250,000 to 500,000 watts (or, as it’s usually expressed, 250 to
500 kilowatts, abbreviated KW) of power. These transmitters
are connected to efficient directional antenna systems giving
effective transmitter powers of over one million watts (one
megawatt). Hearing such stations is no problem; in fact,
they're difficult to avoid. By contrast, domestic broadcasters
use but a fraction of the transmitter power and normally use
simple antenna systems which don’t boost the apparent power
of the signal. It’s rare to find a domestic broadcaster running
even as much as 50,000 watts (50 KW) of power; 1 to 5 KW
are more typical power levels. Moreover, almost all interna-
tional broadcasters try to schedule their programs when
reception in the intended target areas would be best. Domestic
broadcasters operate according to the needs of their home
populations, and the hours when they are on the air are often
not the best ones for reception in North America. Thus,
listeners in the United States always find it much easier to
hear broadcasts from Radio Japan than Radio Mil, a domestic
broadcaster in Mexico that uses only 250 watts of power.
Fortunately, many domestic stations operate in frequency
ranges where few, if any, international stations are found.
Three special broadcasting bands have been established solely
for stations located between the Tropic of Capricorn and the
Tropic of Cancer. These bands were set up because static on
the AM broadcasting band is often so heavy in the tropics
that reception of AM stations outside of their immediate
vicinity is difficult or impossible. These so-called “tropical
bands” are favorites of SWLs and DXers worldwide seeking
local color or rarely heard stations. Other domestic stations
can be heard better when international broadcasters are not
usually transmitting to one’s listening area. In North America,
this is generally the period between local midnight and sunrise.
Numerous domestic broadcasters from Central and South
America can be heard throughout the evening and night in
North America. Several stations from Africa can also be heard
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QSL For, Para:_ P'ARPY 1. VIFIMS

We are pleased to confirm your recepcion report of our transmission on the

QSL Frequency of 4850 KHz. on between and hours
iitt.iii.ti.iiit...ttiiittititi..i..iitiiiti
QSL Confirmamos su reporte de recepcion de nuestra tr isionen la Fr §
de 4850 KHz,, el dia: 12" M4 ~PL ontrelas: 27121 y_2%:43
QSL horas (hora venezolana).

GRACIAS........... ) ISALUDOSI

QSL

Qs Cipital 7%‘7%

QSL AV. FRANCISCO OE MIRANOA, CENTRO COMERCIAL LOS RUICES, 3o. PISO - LOS RUICES

TELFS.: 35.70.33 . 35.70.97 - CARACAS, VENEZUELA

FIGURE 1-4: QSLs from domestic shortwave broadcasters, such as Venezuela’s
Radio Capital, are highly prized by DXers.

in North America. Perhaps the most exotic listening comes
from stations located in Pacific and Asian nations such as
Indonesia. Several DXers in the United States devote most of
their listening time and effort toward hearing QSLing stations
located in Indonesia. Brazil is another favorite target country.

Amateur “Ham” Radio

Throughout the shortwave spectrum, there are bands set
aside for use by ham radio operators. Hams can be heard com-
municating with each other by voice, Morse code, and special-
ized methods such as radioteletype (messages entered at a
keyboard and printed out on the receiving end) and slow-scan
(still picture) television. Hams even communicate through
satellites designed and built entirely by hams; these satellites
have been launched by American, Russian, and European
rockets. Other hams have recently begun communicating by
linking their personal computers together by radio through a
system known as packet radio. Segments of the ham bands have
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been allocated to various methods of communication (voice,
Morse code, and so on) by informal agreement or by law.

As mentioned earlier, hams can transmit on shortwave
because they have a license issued by the government of the
country in which they are located. Such licenses are issued
when an applicant passes a written examination on radio
theory and (usually) a Morse code receiving test. Hams are
issued unique call signs to identify their stations when they’re
on the air, and become associated with and referred to by their
call signs. Ham call signs usually consist of one or two letters, a
digit, and one to three additional letters. The letter or letters
preceding the digit indicate which nation licensed the station;
the alphabet is divided up for this purpose by international
agreement. Call signs beginning with W to WZ, K to KZ, N to
NZ, or AA through AL always belong to a station licensed by
the United States. Similarly, a call sign beginning with G to
GZ belongs to a station licensed by Great Britain. A list of
these call sign allocations is included in the appendix of this
book. (By the way, other types of stations use this system; that's
why broadcasting stations in the United States have call letters
beginning with W or K.)

Conversations on the ham bands tend to be among the
more interesting or more inane you'll ever hear; this is known
as “ragchewing” among hams. Many hams also like to contact
as many different countries as possible, and swap QSL cards
with those stations to prove the contact took place (this is also
known as DXing). Other hams try to contact all U.S. states or
counties. On-the-air contests are popular, with amateurs trying
to contact as many different countries, “zones,” or other geo-
graphical and political divisions as possible.

Much of the activity on the ham bands might seem point-
less, but the situation changes during emergencies. During
1989, ham operators were the only functioning communication
links in the first hours after the San Francisco earthquake and
Hurricane Hugo disasters. When trouble hits, the nonsense
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stops and hams provide vital communications services that civil
and military authorities are unable to provide. During such
emergencies, tuning the ham bands can let you hear information
directly from the source and ahead of established news media.

Some SWLs get so fascinated at listening to hams that they
eventually obtain their own amateur license. A few SWLs
specialize entirely in listening to hams; they send reports to
hams and collect QSLs from them just as avidly as other SWLs
do with broadcast stations.

Utility Stations

Most stations you hear on shortwave are not broadcasters or
hams. They are utility stations. As the name implies, these sta-
tions do some type of work, such as communications with ships
at sea or aircraft aloft. Utility stations also include the communi-
cations networks of military forces, relay stations, and navigation
beacons. They are not generally intended for reception by the
public, although they are often heard with little trouble.

Like hams, utility stations use voice and Morse code trans-
mission. Many utility stations use radioteletype. Another method
is facsimile, similar to the “fax” machines in offices (on short-
wave, it’s mainly used to send weather maps and charts to ships
at sea). Other utility stations use esoteric methods, such as
multiplex, to send multiple signals on a single frequency. Unfor-
tunately, intercepting and decoding these latter signals are
beyond the technical and financial capabilities of most SWLs.

There are four major types of utility stations. Fixed stations
operate from a specific land location and are used mainly to
communicate with other fixed stations. Land mobile stations
also operate from land, but from different locations or while in
motion from place to place. Maritime stations operate from ships
or are land stations used exclusively to communicate with ships.
Aeronautical stations operate from aircraft or transmit to planes
in flight.

Utility Stations
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Some utility stations are operated commercially by such
companies as Great Britain’s Cable & Wireless, Ltd., and
derive revenue by charging for the messages they handle,
much like a telephone company. A few companies even
operate utility station networks devoted solely to handling
messages between units of the company. But the vast majority
of utility stations are owned and operated by various govern-
ments, with these stations falling into the broad classifications
of “civilian” and “military.”

Government utility stations are often used to facilitate
transportation of some sort, such as sea or air travel. You can
listen to aviation weather broadcasts from airports and aircraft
aloft along with transmissions to and from aircraft flying
international routes. Ships at sea use shortwave radio to com-
municate with seaports and other ships. Many United States
government agencies use shortwave radio to provide commu-
nications during emergencies and to back up existing telephone
and telex systems. Another significant use of shortwave by the
U.S. government is for law enforcement; the Federal Bureau of
Investigation, Drug Enforcement Administration, and Customs
Service all maintain utility stations that SWLs can eavesdrop on.

Even communications associated with the President and
Vice President of the United States can be heard. Many SWLs
have been able to hear phone calls placed by the President
while aboard Air Force One. Most sensitive communications
are scrambled, but sometimes interesting conversations are
transmitted “in the clear.” An example took place in 1985,
when U.S. jets intercepted an Egyptian aitliner transporting
terrorists and diverted the plane to Sicily. Several SWLs
managed to hear “Rawhide” (the code name used by President
Reagan) discuss plans for the operation with Secretary of
Defense Caspar Weinberger as Air Force One flew back to
Washington. Such security lapses are rare but keep a small but
enthusiastic group of listeners glued to the frequencies used by
Air Force One.
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International organizations maintain utility stations and
networks. The International Red Cross is one, as is the Inter-
national Police Organization (Interpol). SWLs can listen in
on their activities. Diplomatic services of various nations
make use of shortwave facilities, nominally to keep in touch
with their home governments.

A useful type of utility station is the standard time and
frequency station. These stations are operated by various gov-
ernments on precisely maintained radio frequencies; they also
transmit highly accurate time signals (usually obtained from
atomic clocks). In the United States, the National Bureau of
Standards operates two such stations, WWYV in Colorado and
WWVH in Hawaii. Both stations can be easily heard through-
out North America with their distinctive voice announcements
of the time each minute. Other such stations are scattered
throughout the world.

Military forces of all countries make extensive use of short-
wave. Like their civilian counterparts, armed forces use short-
wave to keep in touch with aircraft and ships. In addition,

/N  Department of Commerce
,&@ / NATIONAL BUREAU OF STANDARDS
~ RADIO STATION WWVH

KAUAI, HAWAII

2.5 MHz—21° 59' 317 N, 159° 46' 04" W  10.0 MHz—21° 59’ 29" N, 159° 46’ 02" W
5.0 MHz—21° 59’ 21 N, 159° 45° 56" W 15,0 MHz—21° 59* 26" N, 159° 46’ 00" W
O i b Gl AT

This is to confirm your reception report of WWVH

on 3 MHz. 17 November 1987
Frequencies L Opte
Seriol # 10y, /%MJ
[P R PN Engineer-in-Chorge
* GPO §77-390

FIGURE 1-5: Standard time and frequency stations, such as Hawaii’s WWVH, also issue

QSL cards for correct reception reports.
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shortwave is also used for communication among separated
land forces. The various branches of the United States military
may comprise the largest single block of shortwave stations in
the world. American military stations range from Coast Guard
outlets rendering assistance to ships in distress to coded mes-
sages transmitted to Strategic Air Command bombers in flight.
(Surprisingly, many U.S. military stations will send QSLs in
response to reception reports.) The military forces of other
countries can also be heard on shortwave, and it is not uncom-
mon for listeners in North America to hear the military forces
of Latin American nations (including Cuba). Listeners in
Europe often run across signals from Russian military forces.
Identifying which (or what) military station you're hearing can
be a challenge, since so-called “tactical” call signs (such as
“Thunderchief”) are often used along with sophisticated speech-
scrambling and encoding methods. But many listeners find
such problems part of the fun of tuning military and other
utility stations.

AM Broadcast Band DXing

As | mentioned in the preface, my interest in.radio was
triggered by the fact that I could hear stations on the standard
AM broadcasting band from over one thousand miles away at
night but not in the daytime. You can observe this for yourself.
Tune across the AM dial at your local noon. Do the same at
midnight. You'll hear more stations at midnight, with many of
them badly interfering with each other, and some of those
stations will be from hundreds or even thousands of miles away.

Several listeners devote all their time to DXing the AM
broadcast band. Some of them have managed impressive results,
such as hearing over 100 different countries on the AM band.
With proper receiving conditions, equipment, and listening
skill, they have accomplished remarkable feats of reception.

Australia has been heard on the East Coast of the United
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States on AM, for example, and Europe has been heard on the
West Coast and in Hawaii. AM DXers on the East Coast
routinely hear stations in Europe and Africa, while West Coast
listeners often catch stations in Asia and the Pacific. Both
coasts have opportunities to hear Central and South America.
Other AM DXers specialize in receiving stations from the
United States and Canada. Their goal is to hear (and usually
get a QSL from) at least one station in each state and province;
most also try to hear and QSL as many different stations as

they can.

FIGURE 1-6:
WHAS on

840 kHz is one
AM broadcast
band station
that's obviously
proud of the
reports it's
received from
listeners around
the world!

84WHAS

January 8, 1988
Harry L. Helms

Dear Priend,

Thank you for your recent reception report. We are enclosing
a QSL card for your collection.

WHAS is a clear channel station. This meuns that at night we
are the only station in the United States transmitting on 840
KHz. Our power is 50,000 watts both day and night, and our
antenna is a single 864-foot tower. WHAS began operation in
1822. making it one of the first broadcast stations in the
world. We are the only station in Louisville broadcasting in
AN Stereo.

Reception reports have come to us fros twenty-eight countries
on six continents, as well as from every state in the USA and
every province in Canada. Outside North America, the largest
number of reports have come from Finland and Sweden.

We are always pleased to get reports from our listeners. e

hope you have enjoyed listening to WHAS, and that you will be
able to listen again in the future.

Best wishes,

AR N/

Charles R. Strickland
Chief Bngineer

SI0OW.CHESTNUTSTREET * POBOX10M ©  LOUISVILLE KENTUCKY 4020t ©  (00R) 582-7840
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As a general rule, it’s more difficult to hear an AM broad-
cast station than a shortwave station over the same distance.
Reception conditions (which we'll discuss later) play a major
role in AM DX reception; conditions necessary for outstand-
ing reception (such as of Australia on the East Coast) may be
present only a few days per year (or may not be present at all
during years when the sun is especially active). Moreover,
better receiving equipment and antennas are necessary for
AM reception over distances comparable to shortwave, and
the level of interference is usually much greater. This is not to
imply that AM DXing is superior to SW DXing; it just means
they are different. (SW DXing is often just as demanding, and
it is possible to hear stations on shortwave frequencies at dis-
tances and power levels which are impossible on AM.)

But you don’t need exceptional conditions or equipment
to get started in AM DXing. Any radio you happen to have—
portable, stereo receiver, clock radio, and the like—is capable
of pulling in distant stations at night. Several of the skills
developed in AM DXing are useful in SWLing, making the
AM band a good (and inexpensive) place to start in the hobby
of SWLing.

FM Broadcast and TV DXing

When channels were allocated for television broadcasting
and FM radio, the frequencies were assigned in the belief that
they were relatively free of the reception conditions that make
possible long distance reception on the AM and shortwave
bands. Interference from other stations could significantly
degrade picture and sound quality, and national authorities
went to considerable lengths (including carefully spacing apart
stations using the same channel or frequency) to minimize the
possibility of interference.

By and large, they succeeded. You can see this for yourself
by tuning across the AM broadcast band, FM broadcast band,
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and the TV channels at midnight your local time. You'll
normally find the same stations on FM and TV channels you
can hear at noon; reception will be clear with little interfer-
ence (if any) from stations outside your local area. In contrast,
the AM band will be a cacophony of distant and local stations
crashing against each other.

The key word in the last paragraph was “normally.” On
several occasions each year, freak atmospheric conditions make
it possible to receive FM and TV stations located hundreds or
even thousands of miles away. If you have a TV station in your
area on channels 2, 3, or 4, you may have seen rolling black
bars across the screen during the months of June and July. (The
station may even make an announcement that your TV set is
not at fault.) Such rolling black bars are caused by distant
stations on the same channel trying to break through, and
indicate that conditions are right for reception of distant FM
and TV stations. FM and TV DXers refer to this as a “band
opening,” or simply as an opening.

The conditions which permit FM and TV DXing are unpre-
dictable, although they are more likely to occur during certain
times of the year and during years of high solar activity. This
means that you can’t plan for FM and TV DX reception the
way you can for shortwave; you have to be lucky enough to be
listening or viewing when conditions are right. Even when
conditions permit DX on FM and TV, the conditions may (and
often do) change rapidly and in unexpected ways. For example,
some conditions for distant receptions may last for a week,
while other conditions may last only a few minutes or less.
Stations can show up unexpectedly for just a few seconds of
reception before disappearing. (This happens when FM and
TV signals are reflected off the ionized trails left by meteors
entering the Earth’s atmosphere.) And the direction from
which distant TV and FM signals can be heard often changes
during an opening. For example, distant TV and FM stations
may be heard at first from the west of your listening location.

FM Broadcast and TV DXing
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As the opening progresses, stations to the west may abruptly
vanish and be replaced by stations to the south of your loca-
tion. After a few minutes, all distant stations may be gone and
the FM band and TV channels back to normal.

Such unpredictability makes FM and TV DXing frustrating
to many. However, it means success depends more upon the
ability to recognize unusual reception conditions than it does
on equipment. Any ordinary FM radio or TV set can be used.
A sophisticated antenna system isn’t necessary; often a pair of
TV “rabbit ears” or the built-in telescoping antenna on an FM
portable outperforms a large TV/FM antenna mounted on a
rooftop. FM and TV stations also send out QSLs for reception
reports from distant listeners and viewers. Unlike shortwave
broadcasters and larger AM stations, FM and TV stations are
not flooded with reports and often are genuinely pleased to
learn they have been heard or seen many miles away.

Clandestine, Pirate, and Illegal Radio

Not all stations you hear on shortwave operate under inter-
national agreements or national laws. Scattered throughout the
shortwave spectrum are various stations which operate from
hidden locations or in violation of national or international
laws. If such stations are extralegal broadcasters with political
overtones or purposes, they are known as clandestine stations.
If they are non-political or “hobby” broadcasters, they are
called pirates. The rest, ranging from unlicensed ham-type
operations to drug smuggling networks, fall into the broad
category of illegal stations.

Clandestine broadcasters are usually operated by a govern-
ment or with the support of a government. The aim is to
influence (and sometimes incite) the population of a target
country. An element of deception is normally present in clan-
destine operations. For example, the clandestine might pretend
to be actually operating from within the target country. The
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true sponsor and purpose TO' _btaes irled OF: Skus. 223
of the clandestine station THi5 18 70 CONFIRM 283
are usually concealed, OF Z0DI ACY%TDF;E)CEPTIO’\%E
and a fabricated “cover” ¢ AN
story may be used instead. ON:Aug=Sope TIME.‘M§
The content of clandes- POWER: 45 WATTS FREQ: 2¢az  *®
tine broadcasts is highly 1/2 WAVE DIPOLE ANTENNA
political, although the THANK YOU FOR LISTENING
politics may be blended '"T1I'EN BY FRANK MARAUDER®
with music and other 8
features to attract listen- T

ers. Clandestines appear E
and vanish according to 3 ."'.. !
shifting political currents. ™ o
For example, Nicaragua E 0 gm
was the target of much :
clandestine activity .

during the final days of  T1SURE 1724 QL crd o o s
the Somoza regime. operating from Anahiem, California. Unfortunately
(Listeners to one such for the operator, the Federal Communications Com-

mission located and closed his station in early 1990.

clandestine, Radio The operator also received a hefty fine from the FCC!

Sandino, were instructed

on how to fire an automatic rifle and make Molotov cocktails.)
After the Sandinistas assumed power, new clandestines
opposed to them sprung up.

Pirate broadcasters are privately operated, often as a hobby,
in violation of the laws of the country in which they are
located. They are generally low-powered and noncommercial;
they operate at irregular hours, and the operators are usually
young. In the United States and Western Europe, pirate
broadcasters typically play much rock music, run satirical skits
(some of which are genuinely hilarious), and get obscene at
times. The content may be political, but seldom is seriously so.
(Usually politics are limited to calls for “free radio,” legalizing
marijuana, and similar pressing concerns.) The atmosphere is
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often one of a group of young people having a party that just
happens to be on the air for all to hear.

One fascinating aspect of American and Canadian pirate
stations is that several have been operated by SWLs apparently
tired of just listening to stations! Some SWLs have received
telephone calls from pirate operatots announcing they were
about to go on the air. Other SWLs and DXers have reported
their receptions of various pirate stations to the bulletins pub-
lished by SWL clubs, and have unexpectedly received QSL
cards from the pirate operators who were apparently members
of the same clubs.

Pirate broadcasters are also found in other nations. In the
former Soviet Union, such stations were known as “radio
hooligans.” They broadcast Western rock music and irreverent
jokes about the system. In some Third World countries, such
as Indonesia and Thailand, some pirates operate almost as a
public service for small, isolated communities.

Illegal stations are engaged in two-way communications
rather than broadcasting. Converted or modified ham radio
equipment is normally used. One recent growth area for illegal
radio has been drug smuggling networks. SWLs (and various
law enforcement agencies) have listened in on radio networks
coordinating drop shipments from ships or planes to delivery
points on land. Radio is also used for communications between
drug growing or processing areas and places where shipments
are dispatched.

Guerilla groups in Latin America make extensive use of two-
way radio. In fact, a major magazine article on Eden Pastora, a
leading anti-Sandinista military commander, showed him seated
in front of a modern ham radio “transceiver” (a combination
transmitter/receiver). During the final months of the Sandinista
campaign against the Somoza government, many SWLs in North
America heard cryptic communications in Spanish that were
of a military nature. Paramilitary organizations in the United
States are also reported to use two-way radio for their activities.
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Not all illegal radio is so sinister. Many are stations talking
to each other in a manner similar to ham radio operators—
but without a license and on frequencies reserved for other
stations, such as utilities. Many fishing boats can be heard on
illegal radio networks talking about the day’s catch and related
topics such as sex and drinking.

Listeners can also hear mysterious “numbers” stations.
These do little more than transmit groups of numbers, usually
using a woman’s voice, in languages such as Spanish, English,
and German. It’s believed these transmissions are some form of
coded messages from intelligence agencies to their operatives
in the field. The entire subject of “numbers” stations will be
discussed later.

The Shortwave Listening Hobby

Many shortwave listeners like to keep in touch with other
persons who share their interest in SWLing. These people do
more than casually listen to a handful of favorite SW stations;
instead, they want to keep up-to-date on schedules and fre-
quencies used by stations and improve their receiving capabili-
ties. Their approach to SWLing is serious enough that it can
legitimately be classified as a “hobby,” much like an “audiophile”
who takes audio equipment and technology more seriously
than the typical person with a home stereo system.

Since the early days of radio, several clubs and organiza-
tions have been formed to allow SWLs to make contact with
other listeners, to swap news about what is being heard, and
to serve as a forum for opinions about receiving equipment,
favorite or least favorite stations, and related topics. Most of
these clubs, all operated on a nonprofit basis by unpaid volun-
teers, have banded together under an umbrella organization
known as the Association of North American Radio Clubs
(ANARC). Some of the ANARC member clubs hold annual

conventions. Clubs run the gamut from the so-called “all
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band” clubs (those covering shortwave broadcast, utilities,
AM/FM/TV DXing, and so on) to those that specialize in a
specific area such as shortwave broadcast, AM DXing, and
even pirate and clandestine radio.

These clubs serve as the focal point for the shortwave
hobby. Although there is no requirement to join a SWL club,
most serious SWLs eventually do join one or more clubs accord-
ing to their interests. Clubs publish bulletins on a monthly (or
more frequent) basis, and these bulletins are the best source of
current news relating to shortwave activity. Club bulletins con-
tain information on which stations are being heard, changes
in frequencies and times used by broadcasters, and details of
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FIGURE 1-8: One of the leading clubs for short-
wave listeners is the North American Short-
wave Association (NASWA), whose monthly
journal reaches thousands of members.
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the latest QSLs received by
members. Bulletins often con-
tain member evaluations of new
shortwave receivers and acces-
sories along with articles by
more experienced members
offering tips on improving short-
wave reception, identifying
stations broadcasting in foreign
languages, and similar subjects.
Local and regional SWL
groups have also been formed.
These are largely social in
nature, and provide a forum for
listeners to swap listening
experiences, to view QSL
collections, and to discuss
listening techniques. Some
SWLs also form telephone alert
groups, in which any listener
who notes a band opening or a
rare station calls other members
and informs them of the news.



A recent innovation has been the use of computer “bul-
letin boards” and “teleconferencing” systems to link together
SWLs. These have grown rapidly in popularity as they are an
effective means to spread news widely, and many SWLs enjoy
the opportunity to “listen together” with other SWLs scattered
across the country using personal computers.

Other SWLs rely on commercial publications for infor-
mation. The most notable of these is Popular Communications,
which is available at many newsstands. Another is Monitoring
Times, available at many electronics and ham radio equipment
dealers. There are also several newsletters devoted to selected
topics in SWLing (such as “numbers” stations). A major differ-
ence between clubs and such publications is that clubs usually
have more recent news and information, since the press dead-
line for club bulletins is only a few days instead of several
weeks. Clubs consisting of a few hundred members can provide
greater contact among listeners than a publication with many
thousands of readers. Yet commercial publications are preferred
by some SWLs, since they can run photographs and illustra-
tions which club bulletins often avoid because of cost. The
editorial quality of commercial publications is also higher,
since they are edited and managed by publishing professionals.
Finally, commercial publications are generally free of the per-
sonality conflicts and club politics which can take up much
space in some club bulletins. For many listeners, a combina-
tion of club memberships and a subscription to one or more
commercial publications allows them to keep up to date on
the latest news relating to their interests.

Most listeners are content to casually pursue the hobby,
but others decide to take SWLing very seriously. Some try to
QSL literally every station they hear; if a station doesn’t reply
after their first reception report, they keep sending additional
reports until they get a reply—even if it takes over a dozen
reports. Others try to collect as many different QSL card designs
as possible, sending the same group of stations a report each
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month. Specialization is common, with some SWLs devoting
all their time and energy to shortwave broadcast, utility, or FM
station reception. Perhaps the most serious are those DXers
trying to hear and QSL as many different countries as possible.
They almost always have invested considerable money in their
receiving equipment and think nothing of crawling out of bed
at 3:30 a.m. on a workday so they can try to hear a 500-watt
station located in Indonesia or some other exotic locale.

The degree of hobby participation is up to you. Many,
perhaps most, SWLs never join any club or read a commercial
magazine; they enjoy tuning the bands on their own and
discovering new stations and frequencies. A few become so
wrapped up in the hobby that it becomes the major focus of
their lives (even to the extent that almost all of their friends
are SWLs). Again, SWLing is what you want it to be and
what you make it.

Terminology, Timekeeping,
and Related Matters

Like other specialized interests, SWLing has developed its
own terminology and nomenclature. You'll find these terms and
expressions used in club bulletins, publications, and by radio
stations in their correspondence. We've already introduced
some of them, and there are others you'll often see. Like “QSL,”
many originated as radiotelegraph codes and are still used by
hams for that purpose. One is “QRM,” which stands for inter-
ference. Another is “QRN,” which means noise from thunder-
storms, power transformers, neon lights, and the like. The
appendix of these book contains a list of common “Q-signals.”
Finally, you'll often hear shortwave broadcasters and hams
using the term “73” on the air and in correspondence. “73” is
a traditional radiotelegraph code for “best regards,” and is used
among stations, SWLs, and hams as a friendly way to end a
broadcast, contact, or letter.

What Is Shortwave Listening?
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Preface to the Second Edition

When the first edition of this book was published back in
1991, I wrote the following about Radio Moscow, the interna-
tional shortwave broadcasting service of what was then the
Union of Soviet Socialist Republics:

At the time this is being written, the eventual outcome of events
in the USSR cannot be foreseen with any certainty. What is clear,
however, is that shortwave radio will allow you to literally hear
history in the making.

I had no idea how prophetic those words would be only a
few months after the first edition of this book was published.

Shortly after 0400 on August 19, 1991 (that’s universal
time; it was still late evening August 18 at my home), I received
word via television that a coup was apparently underway in
the Soviet Union. | immediately went to my shortwave radios
and began looking for Radio Moscow. I tried two frequencies,
13605 and 13645 kHz, scheduled for English language programs
to western North America. To my considerable surprise, normal
programming was in full swing. I listened to “Moscow mailbag,”
hosted by Joe Adamov. Joe had been the host of that program
since the days of Nikita Khrushchev, and his show this evening
was no different from those I had heard over the three previous
decades; the questions Joe fielded from listeners were about
such innocuous topics as which American authors were most
popular in the USSR and whether there were any auto racing
tracks in the Soviet Union. Normal programming continued
until 0500 universal time, when news was scheduled. I readied
my tape recorder; surely I would then hear the announcement

that Gorbachev had been ousted.
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But [ was surprised again. The lead item of the newscast
was Boris Yeltsin’s endorsement of the proposed new union
treaty for the USSR! The rest of the newscast gave no hint
whatsoever that anything out of the usual was happening, and
normal programming resumed after the news. Thinking it
over, | remembered that the transmitters [ was hearing were
located in the Soviet Far East, thousands of miles from Moscow.
[t was possible for a coup to be taking place in Moscow while
taped programming was being broadcast from Siberia. How-
ever, if a coup was in progress, what I was hearing showed that
the coup plotters had not gotten the entire Soviet broadcasting
system under their control.

The next morning, I tried at 1400 universal time (7:00 a.m.
my local time) to again hear Radio Moscow. Despite intensive
scanning of all shortwave broadcasting bands, I could find no
trace of Radio Moscow on any frequency in English. This was
highly unusual because Radio Moscow used many different
frequencies in English around the clock. Radio reception con-
ditions appeared to be normal, so my conclusion was that Radio
Moscow was off the air. That evening (early August 20 in
universal time), I again heard Radio Moscow on 13605 and
13645 kHz. Normal programming was then gone. Somber,
almost funereal classical music was being played. On each hour,
an announcer read prepared statements from the coup leaders.
The announcer’s voice was a dull monotone that lacked any
sense of commitment to the words he was reading. I wondered
if this was some deliberate act of protest by the announcer.

When I listened again the next morning at 1400, Radio
Moscow had replaced symbolic resistance to the coup with
outright defiance. The lead story on Radio Moscow’s news was
Boris Yeltsin’s opposition to the coup! There were also items
about opposition to the coup both in the USSR and abroad.
At the same time I was hearing this, the major television
networks were reporting from Moscow as if the coup was a fait
accompli and any opposition would be quickly crushed by the
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military. But what I was hearing from Radio Moscow made me
question the conclusion the networks were reaching. It seemed
as if the coup plotters had lost control of Radio Moscow over-
night. And if they couldn’t control the nation’s international
broadcastir.g system, how many other things had slipped or
were slipping out of their grasp?

By 0400 on August 21 (the evening of August 20 at my
home), the coup had collapsed. There were live reports from
the scene outside the Russian Parliament building, site of
Yeltsin’s opposition to the coup. I listened in wonderment as
“man on the street” interviews took place, with ordinary
citizens of Moscow, sometimes with the aid of a translator and
sometimes in English, taking turns denouncing communism
and expressing support of democracy. I didn’t need -he Radio
Moscow announcers to tell me what I was hearing—it was
nothing less than the death of the Soviet Union and the birth
of a new Russian nation in its place.

[ was not the only one listening to shortwave radio during
that momentous period. While under house arrest during the
coup attempt, Mikhail Gorbachev listened to shortwave broad-
casts from the Voice of America and the British Broadcasting
Corporation to find out what was going on in his own country.
Upon his return to Moscow, he publicly thanked Western
shortwave broadcasters for keeping him and other citizens of
the USSR informed during the coup.

There was a lot more to hear on shortwave in 1991, such
as the live warnings of Scud missile attacks that interrupted
programs of Israel Radio and the bluster of Radio Bagndad
before its transmitters were blown off the air. In 1992, listeners
were able to foilow the disintegration of Yugoslavia as newly
independent nations like Croatia took to the shortwave bands
to get their message across to the world. Czechoslovakia also
split into two new nations, but thankfully more peacefully
than Yugoslavia. Radio Moscow remained on the air, but had
competition from broadcasters in such former Soviet republics

Preface to the Second Edition

Xi



xii

as the Ukraine. In these and other situations, shortwave radio
let listeners follow events more closely and in greater detail
than provided by domestic electronic and print media. And,
as new events unfold around the world, shortwave radio will
continue to let you hear them as they happen directly from
the source.

I can’t imagine anyone interested in what happens beyond
the borders of their country not owning a shortwave radio.
Despite the great advances in other electronic media, nothing
beats shortwave radio for the diversity of information and
culture you can obtain at such low cost. Shortwave radio is a
“democratic” and open medium, with broadcasters ranging
from well-financed giants like the British Broadcasting Cor-
poration to small one-person operations deep in the Amazon
basin. The result is an amazingly wide selection of news,
commentaries, music, feature programs, and languages to
choose from. If you're a businessperson wanting to understand
export markets. . . a student studying a foreign language. . .
an expatriate who wants to keep in touch with home. . ..
or are just curious about the world you live in, then you need
a shortwave radio!

The whole world is talking on shortwave radio. Isn’t it
time you gave a listen?

Harry L. Helms
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Preface to the First Edition

Listening to shortwave radio may seem like an anachronism
in an age when average citizens routinely receive television
programs using satellite dishes in their backyards and telephone
calls are routed through glass fibers using light. By all logic,
shortwave radio should have gone the way of telegraphy over
land wires. But the hobby of shortwave listening is bigger—
and livelier—today than ever before. Why is this?

Everyone who listens to shortwave radio probably has a
different explanation. For me, it’s because a shortwave radio is
a magic box.

Over twenty-five years ago | was a junior high student. I
became curious as to why I could hear distant stations on an
AM radio at night but not in the daytime. That puzzle led me
into library stacks looking for an explanation in the various
books on radio. In those books, I found out about some other
types of radio signals, known collectively as “shortwave,”
which could be heard all over the world with relative ease.
Intrigued, I pestered my parents for a shortwave radio. On my
next birthday, my wish came true as I was presented with a
simple shortwave receiver manufactured by a now-defunct
company known as Hallicrafters.

It was then that I discovered the magic inside a shortwave
radio.

All T had to do was twist the dial and I could hear pro-
grams—in English, no less!—from such countries as the
Soviet Union, Great Britain, West Germany, Spain, Australia,
and Japan. Another twist of the dial and I heard programs in
languages I never heard spoken before, along with strange

Preface to the First Edition

xiii



Xiv

music I never knew existed. I could hear ham radio operators
talking to each other from all over the country and world. I
found many stations sending the dots and dashes of the Morse
code; since I didn’t know Morse code, they remained a mys-
tery to me. I managed to hear people placing telephone calls
from ships at sea along with aircraft in contact with airports.
And since this was before the era of communications satel-
lites, I also listened in on many telephone conversations from
the United States to Europe.

That shortwave radio became a window on the world for
me. Without intending to, I learned much about world poli-
tics, customs, cultures, and lifestyles. I found I could automati-
cally name the capital of any country one might mention. I
started picking up bits and pieces of various foreign languages
and had an endless supply of practice material when I later
studied French and Spanish in school. My desire to know
more about how my shortwave radio worked pushed me into
obtaining my own ham radio license and later into a career as
a writer and editor of books on electronics and computing.

Much has changed since I first learned about shortwave
radio. There’s more to hear today than ever before. Shortwave
radios are easier to use, more compact, and a radio costing less
than $200 today can run rings around one that cost over $1000
twenty-five years ago. In fact, only one thing has remained
constant.

That “box” is still magic.
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CHAPTER ONE

What is Shortwave Listening?

N MANY WAYS, the terms shortwave listener (SWL)

and shortwave listening (SWLing) are misnomers. If you

listen to the news from London over the British Broad-
casting Corporation (BBC), then you're a shortwave listener.
But someone who tries to hear stations from Great Britain on
the standard AM broadcasting band may also refer to him- or
herself as an “SWL,” as might someone who tunes for distant
(“DX") signals on the FM broadcasting band or TV channels.
Even those who listen to longwave frequencies below the AM
broadcasting band might refer to themselves as “shortwave”
listeners. An “SWL” is a “SWL” even if he or she never
actually listens to shortwave!

So what's the difference between an SWL and a normal
radio listener or TV viewer? The answer is that SWLs, regard-
less of the particular frequencies they listen to, are seeking
something out of the ordinary. SWLs want to eavesdrop on
signals the general public doesn’t normally receive. Sometimes
the public doesn'’t listen to such signals because the equipment
required is not widely used (as was the case with shortwave
radios until recently). In other cases, the signals in question
might require special knowledge or skills to catch, such as
those from FM and TV stations located several hundreds or
even thousands of miles away. Regardless of the frequencies
involved, “SWLs” look at the radio and TV spectrum and
actively try to find stations and signals that most people aren’t
aware can be heard or even exist.

What is Shortwave Listening? 1



Since the terms “SWL"” and “SWLing"” are so ambiguous,
there have been some efforts to come up with better ones.
Some have pushed “world band radio,” “world band listening,”
and “communications monitoring” for SWLing, and “commu-
nications enthusiast,” “hobby radio listener,” and “communi-
cations monitor” for SWL. However, old habits die hard, and
we're probably stuck with “SWL” and “SWLing"” for the fore-
seeable future.

SWLs are a diverse group. Many specialize in trying to
hear “DX" signals. (“DX"” comes from the old radiotelegraph
abbreviation for “distance,” and refers to stations which are
heard only rarely or with extreme difficulty.) Other SWLs
are content to listen to a certain group of high-power, easily
heard broadcasters such as Radio Moscow, the BBC, Deutsche
Welle (“Voice of Germany”), and Radio Japan. In publica-
tions for shortwave fans, you'll often see “DXer” used to describe
the former group and “SWL" for the latter. But the terms are
used interchangeably; it’s common for someone to be a DXer
some of the time and an SWL the rest. Most DXers have a
few major stations and programs they listen to regularly,
while most SWLs enjoy occasionally trying to “dig out” a
weak DX signal.

Most people have heard of “ham radio operators.” The
formal term is amateur radio operator, and refers to someone
who is licensed to transmit as well as receive on shortwave fre-
quencies. Such licenses are issued in the United States by the
Federal Communications Commission (FCC) when applicants
pass an examination. Many hams got interested in amateur
radio through SWLing (as was the case with me) and still
actively engage in SWLing. The public and media frequently
lump together all radio hobbyists—SWLs, hams, even citizens
band (CB) operators—together as “hams.” But the term prop-
erly refers to those licensed to transmit on shortwave.

By the way, no license or other official sanction is required
to own or operate a shortwave—SW—receiver. You can set up
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a shortwave radio and antenna and listen as much as you like to
anything you want. The only exceptions, which we’ll discuss
later, involve cellular telephone calls and divulging to others
certain types of messages not intended for the general public.

One of the beauties of SWLing is that the hobby becomes
whatever you want it to be. If you want, you can try to hear
stations from as many different countries as possible and engage
in what can be a ferocious competition with other DXers to
hear rare or unusual stations. (Hearing a rare station can be
only half the battle; many DXers don’t rest until they've
received a card or letter from the station confirming they
indeed heard it!) Other SWLs content themselves with listen-
ing to a few major international broadcasting stations and
sending out regular letters commenting on the programs from
such stations. There are even monthly publications devoted to
shortwave programming; readers discuss favorite or least
favorite stations and programs in a manner (and often at a
level) remarkably similar to TV soap opera fan magazines.
Other SWLs like to listen to communications from barges
cruising the Ohio River, to military communications, or to
illegally operating “pirate” radio stations scattered throughout
the United States. Sometimes it seems the only things SWLs
and DXers of different persuasions have in common is a cer-
tain ineffable pleasure they all seem to find in their activities.

So what is shortwave listening? It's whatever you want it
to be, and what you make it. Let’s now look at some of the
types of signals that you (whether you consider yourself an
SWL or DXer) can hear on a shortwave radio.

Shortwave Broadcasters

The first stations you're likely to notice when tuning a
shortwave radio are usually broadcast stations. Like your local
AM, FM, or TV stations, these are intended for reception by
anyone with an SW receiver.

Shortwave Broadcasters



Shortwave broadcasters are grouped into two broad cate-
gories. International broadcasters direct their programming to
listeners outside the country in which they’re located. Such
programs are usually in the language(s) of the intended target
country or area. For example, Radio Moscow broadcasts exten-
sively to the United States and Canada in English but uses
Spanish for most of its programs to Latin America. The Voice
of America uses over forty languages for its broadcasts. Most
international broadcasters are funded and operated by govern-
ments; for example, the Voice of America is operated by the
United States Information Agency and receives all funding
through Congressional appropriations. In some countries,
international broadcasting is under the auspices of a public or
statutory corporation; Great Britain’s BBC is the best-known
such example.

One thing you'll notice is that international broadcasters
almost never use call letters, such as WCBS or KIRO. Instead,
they use names or slogans like “Radio Japan” or “The Voice of
Turkey.”

Government-operated and -financed international broad-
casters tend to be little more than public relations outlets for
the country. Don’t expect startling insights or critical analysis
of the sponsoring country. Some stations are freer of control by
the funding government than others (the BBC is especially
fortunate in this regard), but the overall impression is that the
majority of state-operated international broadcasters are direct-
ing their programs more to the funding authorities in their
nation than to listeners in other countries. Program content
usually reflects what the funding authorities feel is important
for overseas listeners to know about the country rather than
what overseas listeners might be interested in. An idealized
image of the country is often portrayed in broadcasts, and little
effort is made to understand the intended foreign audience.
The result is that too many international broadcasters are—
to be blunt—boring (unless tedious recitations of industrial
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output figures or reports on
obscure local political parties
are of interest to you). The
problem is often not one of
funds; many countries have
made large investments in
transmitting equipment and
antennas to make sure their
signals can be easily heard
around the world, but don’t
pay the same attention to
programming. This problem
is by no means restricted to
smaller international broad-
casters; one of the worst
offenders in this regard is
the Voice of America.
However, even dull pro-
gramming can be useful and
informative to the discern-
ing, politically aware listener.
The issues and themes pres-

FIGURE 1-1: Radio Sweden is consistently
among the most popular stations among
shortwave listeners around the world.

ent in international programming can reflect how the spon-
soring government wishes to be viewed by the outside world.
For a long time, Radio Moscow was a reliable indicator of how
issues and events in the world were presented to the average
Soviet citizen. With the collapse of the USSR in 1991, Radio
Moscow began to reflect the confusion, uncertainty, and prom-
ise of Russia’s post-communist future. Sometimes, what is not
said during international broadcasts is more illuminating than
what is said. During the last months of the reign of the Shah
of Iran, the English broadcasts from the Voice of Iran took the
attitude that nothing was really wrong; there’s some noise and
confusion, the broadcasts went, but nothing to be concerned
about. The Voice of Iran maintained this fiction literally up
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until the day the Shah departed. Then came a dramatic flip-
flop as the station became the Voice of the Iranian Revolu-
tion, and poured forth invective against the United States. A
similar situation took place in Uganda during the final days of
Idi Amin. English broadcasts from Kampala repeatedly warned
opposition forces to surrender or face certain death. This pre-
tense continued for a couple of days even after Amin had fled
the country. Listening to broadcasts in such circumstances has
a certain surreal quality!

Some international broadcasters are funded and operated
by religious organizations. These stations are frankly evangeli-
cal in orientation; their purpose is less to entertain and inform
than to convert. One example is Trans World Radio, which
operates shortwave stations in such locations as Monte Carlo,
Swaziland, Cyprus, and Sri Lanka. Interestingly, religious
broadcasters are currently entirely Christian. Despite the
influx of petrodollars into Islamic states, they have funded no
comparable proselytizing broadcasters.

Finally, there is a small but growing number of private,
commercial international broadcasters in operation. One is
Radio Trans Europe in Sines, Portugal. You can't listen to pro-
grams from Radio Trans Europe itself, since it doesn’t produce
its own programming. Instead, the station sells air time to
broadcasters and organizations who wish to broadcast on
shortwave to Europe but who do not (or cannot) establish
their own station in Europe. Thus, Radio Trans Europe has
served as a relay for such stations as Radio Japan and Radio
Canada International as well as broadcasting programs pro-
duced by private organizations like Adventist World Radio.
Another such station is Africa Number One, located in Gabon,
which has relayed programs by Radio Japan and others.

Private commercial shortwave broadcasters have also
sprung up in the United States in recent years. The first such
station was WRNO in New Orleans, Louisiana. WRNQO used

a format of rock and roll music and let overseas listeners get a
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FIGURE 1-2: Alaska’s KNLS is an example of an evangelical shortwave broadcaster.
It's currently the only shortwave broadcasting station in Alaska.

taste of what American domestic radio was like. American
commercial broadcasters have generally met with modest, if
any, success. (One particularly interesting attempt was KYQOI,
broadcasting a Japanese language rock and roll format from
the Mariana Islands!) Despite this record, newcomers con-
tinue to try their luck.

Almost all international broadcasters seek contact with
and letters from listeners. Sometimes this is out of a genuine
desire for opinions and comments from listeners. (Several
broadcasters operated by major European nations fall into this
category.) Others seek listener mail to demonstrate to funding
authorities that their programs are indeed being listened to in
the intended target countries. More typically, listener contact
is solicited so that the aims of the station’s funding authorities
can be furthered. As an example, a letter to a religious inter-
national broadcaster requesting a program schedule will pro-
duce a reply envelope containing several religious tracts and
pamphlets in addition to the desired program schedule.

Shortwave Broadcasters



Tourism information is often sent by government-sponsored
broadcasters. A single letter to a government-operated broad-
caster can (and often does) place the listener’s name and
address on the station’s mailing list for several years to come.
Sometimes a “hard sell” is employed; Czechoslovakia’s Radio
Prague once sent, during the Carter administration, a postcard
opposing development of the neutron bomb to American
listeners on its mailing list. The postcard was preaddressed to
President Carter at the White House and required listeners
only to sign it, apply a stamp, and drop it in the mail.

Why would anyone write an international broadcaster?
One common reason is to request a program schedule or get on
the mailing list for future ones. Other listeners may have ques-
tions about the program or country. But for many listeners, the
prime motivation is to obtain a QSL or verification card from
a station. “QSL” is radiotelegraph code for “I confirm,” and the
original intent of a QSL card was to confirm that the listener
indeed heard the station. To obtain QSLs, you write the station
a letter (known as a reception report) giving information
about your reception (time, date, frequency, signal quality)
along with enough details about what you heard (program
titles, announcer names, music played, and the like) to con-
vince the station you actually heard it. If your report matches
the station’s records for the date, time, and frequency in ques-
tion, the station sends you a QSL. (Actually, the process is not
this smooth nor does a QSL really “prove” someone heard a
station. We'll explore the entire subject of “QSLing” later.)

SWLs collect QSL cards and letters for the same reasons
other people collect baseball cards, coins, or matchbooks—i.e.,
no one really knows why!

Many listeners try to collect QSLs from as many different
countries and stations as possible. To keep SWLs sending in
additional letters after they receive a QSL, many stations offer
a series of cards that can be obtained only by sending in a
number of reception reports within a specified period of time.
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Other QSL cards are Verification Card

issued for specific events,

such as station anniver- Dear H!!q L. Helms

saries or the introduction
We thank you for your reception report.

i Wir bedankan uns fUr 1hren Empfangsberichi.
Of new broadcastmg Nous vous remercions de votre rapport d'écoute.
facilities. Sometimes Muchas gracias por su informe de recepcion.

Terima kasih atas kiriman laporan penangkapan anda.
special QSL cards are sent Muito Agradecidos pela sus notificigao de boa recepglo.

Vi ringraziamo per il vostro rapporto di ricezione.
out for reports on new

transmitter sites, when Frocuancy .84 Khz
listener reports are espe- urceun.__! §38  — 161X
cially valuable. Many 32, NV 39
stations take great pride
: . . dalut i gl U
in the deSIgn Of thell' Soasmoe cnacmo 38 Bamm oTaums.
(QSLs and produce color- EXAN LOBENS.
.. L L I

ful, artistic cards. 25 AFANME AIS WREUC,

Other SOUVCDil’S can be ¢ The peaceful Duksoo Palace in the cemer of Seou.

collected from stations.
Some stations send pen-
nants to listeners. This

practice originated among D

Latin American stations Radio Korea
broadcasting to audiences Korean Broadcasting System
within their own country, Seoul, Korea

-but soon spread to major
international broadcast- FIGURE 1-3: Radio Korea’s QSL card includes all

the information SWLs desire—the time, date, and

ers. Some stations send frequency on which the station was heard.

pennants upon request,

while others require a certain number of reports for a pennant.
Other stations apparently send pennants whenever the mood
strikes them. In previous years, most pennants were made of
cloth but more recently paper and plastic have been used.
Some SWLs have managed to accumulate several hundred
different pennants from various stations. Unfortunately, many
stations have been forced to curtail sending pennants due to
financial considerations.

Shortwave Broadcasters
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Many stations use postage stamps rather than a meter on
envelopes mailed to listeners. Some make it a point to use the
latest issues and commemorative stamps. Some stations send
out Christmas or New Year's cards to listeners and even spon-
sor listener “clubs,” which offer certificates and “diplomas” to
those who send in a specified number of reports.

For years, collecting QSLs from different countries and
stations was the cornerstone of the SWL hobby. SWL clubs
often featured numerical rankings of members by the number
of different countries and stations they had received QSLs
from. Accumulation of QSLs from a large number of different
countries and stations was viewed as testimony to a SWVL's skill
and experience in receiving signals. Lately, however, some
SWLs and personnel at international broadcasters have been
critical of the entire practice of QSLing and collecting similar
souvenirs from stations. Personnel at a few stations have com-
plained that sending out QSLs and similar items is an expensive
waste of money and staff which could be better utilized produc-
ing better, more interesting programs. (This is an argument
which implies that creativity and imagination are commodi-
ties that can be purchased!) Some stations have even gone so
far as to stop issuing QSL cards altogether, or replaced them
with “listener cards” sent out to everyone who writes the
station for any reason. Such listener cards look like QSLs, but
make no pretense of confirming that the listener heard the
station. These and related station actions have found support
among some SWLs who feel that stations should be listened to
for program content alone and not just to get a QSL.

Yet QSLs seem destined to remain an important part of
the experience of shortwave listening. Many listeners still
enjoy collecting colorful cards from stations they have heard,
and such QSLs can develop considerable goodwill toward the
station. Perhaps the most important argument is that stations
have yet to devise a more effective means of generating listen-
ership and listener mail than the humble QSL card. It remains
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a powerful positive reinforcer for desired behavior—listening to
and writing the station. (Many listeners collect QSLs from
stations other than international broadcasters; this will be
covered later.)

Many shortwave stations are intended for reception within
the country they broadcast from. Such domestic shortwave
broadcasters are not always located in a Third World nation;
countries such as Canada, Australia, Germany, and Russia all
have domestic shortwave broadcasters. Domestic shortwave
broadcasters are often more interesting than the powerful inter-
national broadcasters. You won't hear the loud, booming signals
international broadcasters use, but you won't find the carefully
tailored, sanitized programming either. Programs are in the local
language(s) of the countries involved; in addition to Spanish,
French, German, or Russian, you'll hear Swahili, Sesotho,
Hausa, Pulai, and even Tahitian. You don’t have to understand
these languages to enjoy listening to domestic broadcasters—
wait until you hear the heavy breathing on a Spanish language
“radionovella” (soap opera) and the hysterical announcing style
in Portuguese of a soccer match from Brazil. And music (even
vocals) can be enjoyed without translation. The music you can
hear is often totally unlike anything you’ve heard before (or
could hear anywhere else). Several listeners have compiled
libraries of taped music from domestic shortwave broadcasters.
Domestic broadcasters give something of the texture of life in a
country, since you and citizens of that nation are simultane-
ously listening to the same broadcast. You may be surprised at
the impact—or lack of impact—of American culture upon a
particular country. (I will never forget hearing Gene Autry
records being played by a station in Uganda!) And you can
hear where elements of American culture, particularly music,
had their origins.

DXers find domestic shortwave stations to be among their
favorite targets, since they are more challenging to receive.
Many international broadcasters use transmitters rated at

Shortwave Broadcasters
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250,000 to 500,000 watts (or, as it’s usually expressed, 250 to
500 kilowatts, abbreviated KW) of power. These transmitters
are connected to efficient directional antenna systems giving
effective transmitter powers of over one million watts (one
megawatt). Hearing such stations is no problem; in fact,
they’re difficult to avoid. By contrast, domestic broadcasters
use but a fraction of the transmitter power and normally use
simple antenna systems which don’t boost the apparent power
of the signal. It’s rare to find a domestic broadcaster running
even as much as 50,000 watts (50 KW) of power; 1 to 5 KW
are more typical power levels. Moreover, almost all interna-
tional broadcasters try to schedule their programs when
reception in the intended target areas would be best. Domestic
broadcasters operate according to the needs of their home
populations, and the hours when they are on the air are often
not the best ones for reception in North America. Thus,
listeners in the United States always find it much easier to
hear broadcasts from Radio Japan than Radio Mil, a domestic
broadcaster in Mexico that uses only 250 watts of power.
Fortunately, many domestic stations operate in frequency
ranges where few, if any, international stations are found.
Three special broadcasting bands have been established solely
for stations located between the Tropic of Capricorn and the
Tropic of Cancer. These bands were set up because static on
the AM broadcasting band is often so heavy in the tropics
that reception of AM stations outside of their immediate
vicinity is difficult or impossible. These so-called “tropical
bands” are favorites of SWLs and DXers worldwide seeking
local color or rarely heard stations. Other domestic stations
can be heard better when international broadcasters are not
usually transmitting to one’s listening area. In North America,
this is generally the period between local midnight and sunrise.
Numerous domestic broadcasters from Central and South
America can be heard throughout the evening and night in
North America. Several stations from Africa can also be heard
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We are pleased to confirm your recepcion report of our transmission on the

QSL Frequency of 4850 KHz. on between and hours
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QSL Confirmamos su reporte de recepcion de nuestra tr isionen la Fr i

22:21

QSL de 4850 KHz., el dia: 13-N4-PL  entrelas: . y_23:4%

horas (hora venezolana).

GRACIAS........... - ISALUDOS!

QsL adio /W MJZUM'

QSL ltal / esnsys OE pnoouccuongf

AV. FRANCISCO OE MIRANDA, CENTRO COME RCIAL LOS RUICES, 3er. PISO - LOS RUICES
TELFS.: 36.70.33 - 35.70.87 - CARACAS, VENEZUELA

FIGURE 1-4: QSLs from domestic shortwave broadcasters, such as Venezuela’s
Radio Capital, are highly prized by DXers.

in North America. Perhaps the most exotic listening comes
from stations iocated in Pacific and Asian nations such as
Indonesia. Several DXers in the United States devote most of
their listening time and effort toward hearing QSLing stations
located in Indonesia. Brazil is another favorite target country.

Amateur “Ham” Radio

Throughout the shortwave spectrum, there are bands set
aside for use by ham radio operators. Hams can be heard com-
municating with each other by voice, Morse code, and special-
ized methods such as radioteletype (messages entered at a
keyboard and printed out on the receiving end) and slow-scan
(still picture) television. Hams even communicate through
satellites designed and built entirely by hams; these satellites
have been launched by American, Russian, and European
rockets. Other hams have recently begun communicating by
linking their personal computers together by radio through a
system known as backet radio. Segments of the ham bands have

Amateur “Ham” Radio
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been allocated to various methods of communication (voice,
Morse code, and so on) by informal agreement or by law.

As mentioned earlier, hams can transmit on shortwave
because they have a license issued by the government of the
country in which they are located. Such licenses are issued
when an applicant passes a written examination on radio
theory and (usually) a Morse code receiving test. Hams are
issued unique call signs to identify their stations when they're
on the air, and become associated with and referred to by their
call signs. Ham call signs usually consist of one or two letters, a
digit, and one to three additional letters. The letter or letters
preceding the digit indicate which nation licensed the station;
the alphabet is divided up for this purpose by international
agreement. Call signs beginning with W to WZ, K to KZ, N to
NZ, or AA through AL always belong to a station licensed by
the United States. Similarly, a call sign beginning with G to
GZ belongs to a station licensed by Great Britain. A list of
these call sign allocations is included in the appendix of this
book. (By the way, other types of stations use this system; that’s
why broadcasting stations in the United States have call letters
beginning with W or K.)

Conversations on the ham bands tend to be among the
more interesting or more inane you'll ever hear; this is known
as “ragchewing” among hams. Many hams also like to contact
as many different countries as possible, and swap QSL cards
with those stations to prove the contact took place (this is also
known as DXing). Other hams try to contact all U.S. states or
counties. On-the-air contests are popular, with amateurs trying
to contact as many different countries, “zones,” or other geo-
graphical and political divisions as possible.

Much of the activity on the ham bands might seem point-
less, but the situation changes during emergencies. During
1989, ham operators were the only functioning communication
links in the first hours after the San Francisco earthquake and
Hurricane Hugo disasters. When trouble hits, the nonsense
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stops and hams provide vital communications services that civil
and military autherities are unable to provide. During such
emergencies, tuning the ham bands can let you hear information
directly from the source and ahead of established news media.

Some SWLs get so fascinated at listening to hams that they
eventually obtain their own amateur license. A few SWLs
specialize entirely in listening to hams; they send reports to
hams and collect QSLs from them just as avidly as other SWLs
do with broadcast stations.

Utility Stations

Most stations you hear on shortwave are not broadcasters or
hams. They are utility stations. As the name implies, these sta-
tions do some type of work, such as communications with ships
at sea or aircraft aloft. Utility stations also include the communi-
cations networks of military forces, relay stations, and navigation
beacons. They are not generally intended for reception by the
public, although they are often heard with little trouble.

Like hams, utility stations use voice and Morse code trans-
mission. Many utility stations use radioteletype. Another method
is facsimile, similar to the “fax” machines in offices (on short-
wave, it's mainly used to send weather maps and charts to ships
at sea). Other utility stations use esoteric methods, such as
multiplex, to send multiple signals on a single frequency. Unfor-
tunately, intercepting and decoding these latter signals are
beyond the technical and financial capabilities of most SWLs.

There are four major types of utility stations. Fixed stations
operate from a specific land location and are used mainly to
communicate with other fixed stations. Land mobile stations
also operate from land, but from different locations or while in
motion from place to place. Maritime stations operate from ships
or are land stations used exclusively to communicate with ships.
Aeronautical stations operate from aircraft or transmit to planes
in flight.

Utility Stations

15



16

Some utility stations are operated commercially by such
companies as Great Britain’s Cable & Wireless, Ltd., and
derive revenue by charging for the messages they handle,
much like a telephone company. A few companies even
operate utility station networks devoted solely to handling
messages between units of the company. But the vast majority
of utility stations are owned and operated by various govern-
ments, with these stations falling into the broad classifications
of “civilian” and “military.”

Government utility stations are often used to facilitate
transportation of some sort, such as sea or air travel. You can
listen to aviation weather broadcasts from airports and aircraft
aloft along with transmissions to and from aircraft flying
international routes. Ships at sea use shortwave radio to com-
municate with seaports and other ships. Many United States
government agencies use shortwave radio to provide commu-
nications during emergencies and to back up existing telephone
and telex systems. Another significant use of shortwave by the
U.S. government is for law enforcement; the Federal Bureau of
Investigation, Drug Enforcement Administration, and Customs
Service all maintain utility stations that SWLs can eavesdrop on.

Even communications associated with the President and
Vice President of the United States can be heard. Many SWLs
have been able to hear phone calls placed by the President
while aboard Air Force One. Most sensitive communications
are scrambled, but sometimes interesting conversations are
transmitted “in the clear.” An example took place in 1985,
when U.S. jets intercepted an Egyptian aitliner transporting
terrorists and diverted the plane to Sicily. Several SWLs
managed to hear “Rawhide” (the code name used by President
Reagan) discuss plans for the operation with Secretary of
Defense Caspar Weinberger as Air Force One flew back to
Washington. Such security lapses are rare but keep a small but
enthusiastic group of listeners glued to the frequencies used by
Air Force One.
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International organizations maintain utility stations and
networks. 7 he International Red Cross is one, as is the Inter-
national Pclice Organization (Interpol). SWLs can listen in
on their activities. Diplomatic services of various nations
make use of shortwave facilities, nominally to keep in touch
with their home governments.

A useful type of utility station is the standard time and
frequency station. These stations are operated by various gov-
ernments on precisely maintained radio frequencies; they also
transmit highly accurate time signals (usually obtained from
atomic clocks). In the United States, the National Bureau of
Standards operates two such stations, WWYV in Colorado and
WWVH in Hawaii. Both stations can be easily heard through-
out North America with their distinctive voice announcements
of the time each minute. Other such stations are scattered
throughout the world.

Military fcrces of all countries make extensive use of short-
wave. Like their civilian counterparts, armed forces use short-
wave to keep in touch with aircraft and ships. In addition,

PN Department of Commerce
;\ / NATIONAL BUREAU OF STANDARDS
~ RADIO STATION WWVH

KAUAI, HAWAII

2.5 MHz—21° 59’ 317 N, 159° 46’ 04” W  10.0 MHz—21° 59’ 29“ N, 159° 46’ 02" W
5.0 MHz—21° 59 21’ N, 159° 45’ 56" W 15.0 MHz—21° 59 26" N, 159° 46’ 00" W
RS Rt Qe R e R IS e o

This 1s to confirm your reception report of WWVH

on 5 MHz. 17 November 1987
Frequencies

Serial #

ML

« GPO §T7-300

FIGURE 1-5: Standarc time and frequency stations, such as Hawaii’'s WWVH, also issue

QSL cards for correct reception reports.
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shortwave is also used for communication among separated
land forces. The various branches of the United States military
may comprise the largest single block of shortwave stations in
the world. American military stations range from Coast Guard
outlets rendering assistance to ships in distress to coded mes-
sages transmitted to Strategic Air Command bombers in flight.
(Surprisingly, many U.S. military stations will send QSLs in
response to reception reports.) The military forces of other
countries can also be heard on shortwave, and it is not uncom-
mon for listeners in North America to hear the military forces
of Latin American nations (including Cuba). Listeners in
Europe often run across signals from Russian military forces.
Identifying which (or what) military station you're hearing can
be a challenge, since so-called “tactical” call signs (such as
“Thunderchief”) are often used along with sophisticated speech-
scrambling and encoding methods. But many listeners find
such problems part of the fun of tuning military and other
utility stations.

AM Broadcast Band DXing

As | mentioned in the preface, my interest in radio was
triggered by the fact that I could hear stations on the standard
AM broadcasting band from over one thousand miles away at
night but not in the daytime. You can observe this for yourself.
Tune across the AM dial at your local noon. Do the same at
midnight. You'll hear more stations at midnight, with many of
them badly interfering with each other, and some of those
stations will be from hundreds or even thousands of miles away.

Several listeners devote all their time to DXing the AM
broadcast band. Some of them have managed impressive results,
such as hearing over 100 different countries on the AM band.
With proper receiving conditions, equipment, and listening
skill, they have accomplished remarkable feats of reception.

Australia has been heard on the East Coast of the United
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States on AM, for example, and Europe has been heard on the
West Coast and in Hawaii. AM DXers on the East Coast
routinely hear stations in Europe and Africa, while West Coast
listeners often catch stations in Asia and the Pacific. Both
coasts have opportunities to hear Central and South America.
Other AM DXers specialize in receiving stations from the
United States and Canada. Their goal is to hear (and usually
get a QSL from) at least one station in each state and province;
most also try to hear and QSL as many different stations as

they can.

FIGURE 1-6:
WHAS on

840 kHz is one
AM broadcast
band station
that's obviously
proud of the
reports it's
received from
listeners around
the world!

S84WHAS

January 8, 1988
Harry L. Relms

Dear Friend,

Thank you for your recent reception report. We are enclosing
a QSL card for your collection.

WHAS ia a clear channel station. This mcans that at night we
are the only station in the United States transmitting on 840
KHz. Our power is 50,000 watts both day and night. and our
antenna is a single 864-foot tower. WHAS began operation in
1822, waking it one of the first broadcast atations in the
world. We are the only station in Louisville broadcasting in
AN Stereo.

Reception reports have come to us from twenty-eight countries
on six continenta, as well as from every atate in the USA and
every province in Canada. Outside North America, the largest
number of reports have come fros Finland and Sweden.

We are always pleased to get reports from our listeners.

We
hope you have enjoyed listening to WHAS, and that you will be
able to listen again in the future.

Best wishes,
RARY N7V

Charles B. Strickland
Chief Engineer

SNW.CHESTNUTSTREET o PFOBOX10M © LOWSVILLE KENTUCKY 40301 ©  (S0R) 042-T940
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As a general rule, it’s more difficult to hear an AM broad-
cast station than a shortwave station over the same distance.
Reception conditions (which we'll discuss later) play a major
role in AM DX reception; conditions necessary for outstand-
ing reception (such as of Australia on the East Coast) may be
present only a few days per year (or may not be present at all
during years when the sun is especially active). Moreover,
better receiving equipment and antennas are necessary for
AM reception over distances comparable to shortwave, and
the level of interference is usually much greater. This is not to
imply that AM DXing is superior to SW DXing; it just means
they are different. (SW DXing is often just as demanding, and
it is possible to hear stations on shortwave frequencies at dis-
tances and power levels which are impossible on AM.)

But you don’t need exceptional conditions or equipment
to get started in AM DXing. Any radio you happen to have—
portable, stereo receiver, clock radio, and the like—is capable
of pulling in distant stations at night. Several of the skills
developed in AM DXing are useful in SWLing, making the
AM band a good (and inexpensive) place to start in the hobby
of SWLing.

FM Broadcast and TV DXing

When channels were allocated for television broadcasting
and FM radio, the frequencies were assigned in the belief that
they were relatively free of the reception conditions that make
possible long distance reception on the AM and shortwave
bands. Interference from other stations could significantly
degrade picture and sound quality, and national authorities
went to considerable lengths (including carefully spacing apart
stations using the same channel or frequency) to minimize the
possibility of interference.

By and large, they succeeded. You can see this for yourself
by tuning across the AM broadcast band, FM broadcast band,
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and the TV channels at midnight your local time. You'll
normally find the same stations on FM and TV channels you
can hear at noon; reception will be clear with little interfer-
ence (if any) from stations outside your local area. In contrast,
the AM band will be a cacophony of distant and local stations
crashing against each other.

The key word in the last paragraph was “normally.” On
several occasions each year, freak atmospheric conditions make
it possible to receive FM and TV stations located hundreds or
even thousands of miles away. If you have a TV station in your
area on channels 2, 3, or 4, you may have seen rolling black
bars across the screen during the months of June and July. (The
station may even make an announcement that your TV set is
not at fault.) Such rolling black bars are caused by distant
stations on the same channel trying to break through, and
indicate that conditions are right for reception of distant FM
and TV stations. FM and TV DXers refer to this as a “band
opening,” or simply as an opening.

The conditions which permit FM and TV DXing are unpre-
dictable, although they are more likely to occur during certain
times of the year and during years of high solar activity. This
means that you can’t plan for FM and TV DX reception the
way you can for shortwave; you have to be lucky enough to be
listening or viewing when conditions are right. Even when
conditions permit DX on FM and TV, the conditions may (and
often do) change rapidly and in unexpected ways. For example,
some conditions for distant receptions may last for a week,
while other conditions may last only a few minutes or less.
Stations can show up unexpectedly for just a few seconds of
reception before disappearing. (This happens when FM and
TV signals are reflected off the ionized trails left by meteors
entering the Earth’s atmosphere.) And the direction from
which distant TV and FM signals can be heard often changes
during an opening. For example, distant TV and FM stations
may be heard at first from the west of your listening location.

FM Broadcast and TV DXing
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As the opening progresses, stations to the west may abruptly
vanish and be replaced by stations to the south of your loca-
tion. After a few minutes, all distant stations may be gone and
the FM band and TV channels back to normal.

Such unpredictability makes FM and TV DXing frustrating
to many. However, it means success depends more upon the
ability to recognize unusual reception conditions than it does
on equipment. Any ordinary FM radio or TV set can be used.
A sophisticated antenna system isn’t necessary; often a pair of
TV “rabbit ears” or the built-in telescoping antenna on an FM
portable outperforms a large TV/FM antenna mounted on a
rooftop. FM and TV stations also send out QSLs for reception
reports from distant listeners and viewers. Unlike shortwave
broadcasters and larger AM stations, FM and TV stations are
not flooded with reports and often are genuinely pleased to
learn they have been heard or seen many miles away.

Clandestine, Pirate, and lllegal Radio

Not all stations you hear on shortwave operate under inter-
national agreements or national laws. Scattered throughout the
shortwave spectrum are various stations which operate from
hidden locations or in violation of national or international
laws. If such stations are extralegal broadcasters with political
overtones or purposes, they are known as clandestine stations.
If they are non-political or “hobby” broadcasters, they are
called pirates. The rest, ranging from unlicensed ham-type
operations to drug smuggling networks, fall into the broad
category of illegal stations.

Clandestine broadcasters are usually operated by a govern-
ment or with the support of a government. The aim is to
influence (and sometimes incite) the population of a target
country. An element of deception is normally present in clan-
destine operations. For example, the clandestine might pretend
to be actually operating from within the target country. The
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true sponsor and purpose
of the clandestine station
are usually concealed,
and a fabricated “cover”
story may be used instead.
The content of clandes-
tine broadcasts is highly
political, although the
politics may be blended
with music and other
features to attract listen-
ers. Clandestines appear
and vanish according to
shifting political currents.
For example, Nicaragua
was the target of much
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clandestine activity
during the final days of
the Somoza regime.
(Listeners to one such
clandestine, Radio
Sandino, were instructed
on how to fire an automatic rifle and make Molotov cocktails.)
After the Sandinistas assumed power, new clandestines
opposed to them sprung up.

Pirate broadcasters are privately operated, often as a hobby,
in violation of the laws of the country in which they are
located. They are generally low-powered and noncommercial;
they operate at irregular hours, and the operators are usually
young. In the United States and Western Europe, pirate
broadcasters typically play much rock music, run satirical skits
(some of which are genuinely hilarious), and get obscene at
times. The content may be political, but seldom is seriously so.
(Usually politics are limited to calls for “free radio,” legalizing
marijuana, and similar pressing concerns.) The atmosphere is

Clandestine, Pirate, and lllegal Radio

FIGURE 1-7: A QSL card from a station that was!
Zodiac Radio was an illegal broadcasting station
operating from Anahiem, California. Unfortunately
for the operator, the Federal Communications Com-
mission located and closed his station in early 1990,
The operator also received a hefty fine from the FCC!
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often one of a group of young people having a party that just
happens to be on the air for all to hear.

One fascinating aspect of American and Canadian pirate
stations is that several have been operated by SWLs apparently
tired of just listening to stations! Some SWLs have received
telephone calls from pirate operators announcing they were
about to go on the air. Other SWLs and DXers have reported
their receptions of various pirate stations to the bulletins pub-
lished by SWL clubs, and have unexpectedly received QSL
cards from the pirate operators who were apparently members
of the same clubs.

Pirate broadcasters are also found in other nations. In the
former Soviet Union, such stations were known as “radio
hooligans.” They broadcast Western rock music and irreverent
jokes about the system. In some Third World countries, such
as Indonesia and Thailand, some pirates operate almost as a
public service for small, isolated communities.

Illegal stations are engaged in two-way communications
rather than broadcasting. Converted or modified ham radio
equipment is normally used. One recent growth area for illegal
radio has been drug smuggling networks. SWLs (and various
law enforcement agencies) have listened in on radio networks
coordinating drop shipments from ships or planes to delivery
points on land. Radio is also used for communications between
drug growing or processing areas and places where shipments
are dispatched.

Guerilla groups in Latin America make extensive use of two-
way radio. In fact, a major magazine article on Eden Pastora, a
leading anti-Sandinista military commander, showed him seated
in front of a modern ham radio “transceiver” (a combination
transmitter/receiver). During the final months of the Sandinista
campaign against the Somoza government, many SWLs in North
America heard cryptic communications in Spanish that were
of a military nature. Paramilitary organizations in the United
States are also reported to use two-way radio for their activities.

* What Is Shortwave Listening?



Not all illegal radio is so sinister. Many are stations talking
to each other in a manner similar to ham radio operators—
but without a license and on frequencies reserved for other
stations, such as utilities. Many fishing boats can be heard on
illegal radio networks talking about the day’s catch and related
topics such as sex and drinking.

Listeners can also hear mysterious “numbers” stations.
These do little more than transmit groups of numbers, usually
using a woman'’s voice, in languages such as Spanish, English,
and German. It’s believed these transmissions are some form of
coded messages from intelligence agencies to their operatives
in the field. The entire subject of “numbers” stations will be
discussed later.

The Shortwave Listening Hobby

Many shortwave listeners like to keep in touch with other
persons who share their interest in SWLing. These people do
more than casually listen to a handful of favorite SW stations;
instead, they want to keep up-to-date on schedules and fre-
quencies used by stations and improve their receiving capabili-
ties. Their approach to SWLing is serious enough that it can
legitimately be classified as a “hobby,” much like an “audiophile”
who takes audio equipment and technology more seriously
than the typical person with a home stereo system.

Since the early days of radio, several clubs and organiza-
tions have been formed to allow SWLs to make contact with
other listeners, to swap news about what is being heard, and
to serve as a forum for opinions about receiving equipment,
favorite or least favorite stations, and related topics. Most of
these clubs, all operated on a nonprofit basis by unpaid volun-
teers, have banded together under an umbrella organization
known as the Association of North American Radio Clubs
(ANARC). Some of the ANARC member clubs hold annual
conventions. Clubs run the gamut from the so-called “all
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band” clubs (those covering shortwave broadcast, utilities,
AM/FM/TV DXing, and so on) to those that specialize in a
specific area such as shortwave broadcast, AM DXing, and
even pirate and clandestine radio.

These clubs serve as the focal point for the shortwave
hobby. Although there is no requirement to join a SWL club,
most serious SWLs eventually do join one or more clubs accord-
ing to their interests. Clubs publish bulletins on a monthly (or
more frequent) basis, and these bulletins are the best source of
current news relating to shortwave activity. Club bulletins con-
tain information on which stations are being heard, changes
in frequencies and times used by broadcasters, and details of
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FIGURE 1-8: One of the leading clubs for short-
wave listeners is the North American Short-
wave Association (NASWA), whose monthly
journal reaches thousands of members.
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the latest QSLs received by
members. Bulletins often con-
tain member evaluations of new
shortwave receivers and acces-
sories along with articles by
more experienced members
offering tips on improving short-
wave reception, identifying
stations broadcasting in foreign
languages, and similar subjects.
Local and regional SWL
groups have also been formed.
These are largely social in
nature, and provide a forum for
listeners to swap listening
experiences, to view QSL
collections, and to discuss
listening techniques. Some
SWLs also form telephone alert
groups, in which any listener
who notes a band opening or a
rare station calls other members
and informs them of the news.



A recent innovation has been the use of computer “bul-
letin boards” and “teleconferencing” systems to link together
SWLs. These have grown rapidly in popularity as they are an
effective means to spread news widely, and many SWLs enjoy
the opportunity to “listen together” with other SWLs scattered
across the country using personal computers.

Other SWLs rely on commercial publications for infor-
mation. The most notable of these is Popular Communications,
which is available at many newsstands. Another is Monitoring
Times, available at many electronics and ham radio equipment
dealers. There are also several newsletters devoted to selected
topics in SWLing (such as “numbers” stations). A major differ-
ence between clubs and such publications is that clubs usually
have more recent news and information, since the press dead-
line for club bulletins is only a few days instead of several
weeks. Clubs consisting of a few hundred members can provide
greater contact among listeners than a publication with many
thousands of readers. Yet commercial publications are preferred
by some SWLs, since they can run photographs and illustra-
tions which club bulletins often avoid because of cost. The
editorial quality of commercial publications is also higher,
since they are edited and managed by publishing professionals.
Finally, commercial publications are generally free of the per-
sonality conflicts and club politics which can take up much
space in some club bulletins. For many listeners, a combina-
tion of club memberships and a subscription to one or more
commercial publications allows them to keep up to date on
the latest news relating to their interests.

Most listeners are content to casually pursue the hobby,
but others decide to take SWLing very seriously. Some try to
QSL literally every station they hear; if a station doesn’t reply
after their first reception report, they keep sending additional
reports until they get a reply—even if it takes over a dozen
reports. Others try to collect as many different QSL card designs
as possible, sending the same group of stations a report each
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month. Specialization is common, with some SWLs devoting
all their time and energy to shortwave broadcast, utility, or FM
station reception. Perhaps the most serious are those DXers
trying to hear and QSL as many different countries as possible.
They almost always have invested considerable money in their
receiving equipment and think nothing of crawling out of bed
at 3:30 a.m. on a workday so they can try to hear a 500-watt
station located in Indonesia or some other exotic locale.

The degree of hobby participation is up to you. Many,
perhaps most, SWLs never join any club or read a commercial
magazine; they enjoy tuning the bands on their own and
discovering new stations and frequencies. A few become so
wrapped up in the hobby that it becomes the major focus of
their lives (even to the extent that almost all of their friends
are SWLs). Again, SWLing is what you want it to be and
what you make it.

Terminology, Timekeeping,
and Related Matters

Like other specialized interests, SWLing has developed its
own terminology and nomenclature. You'll find these terms and
expressions used in club bulletins, publications, and by radio
stations in their correspondence. We've already introduced
some of them, and there are others you'll often see. Like “QSL,”
many originated as radiotelegraph codes and are still used by
hams for that purpose. One is “QRM,” which stands for inter-
ference. Another is “QRN,” which means noise from thundet-
storms, power transformers, neon lights, and the like. The
appendix of these book contains a list of common “Q-signals.”
Finally, you'll often hear shortwave broadcasters and hams
using the term “73” on the air and in cotrespondence. “73” is
a traditional radiotelegraph code for “best regards,” and is used
among stations, SWLs, and hams as a friendly way to end a
broadcast, contact, or letter.
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Since shortwave radio crosses international boundaries,

a worldwide standard of timekeeping is necessary. For this,
coordinated universal time (abbreviated UTC and often known
simply as universal time) is used. You might be familiar with this
system under its old name of Greenwich mean time (GMT). This
method uses the 0° meridian at Greenwich, England as the
standard reference for defining a time for use throughout the
world. This means you'll have to add or subtract hours to or
from UTC, depending on where you're located in the world, to
determine the local equivalent time to UTC. The advantage is
that a time and day such as “2200 Wednesday UTC” means
the same whether you're listening from Tokyo, Paris, or Chicago.
All international broadcasters use UTC in their program
schedules and generally want time in reception reports to be
indicated in UTC. UTC is also the standard time used by hams
and utility stations. Moreover, times in SWL club bulletins and
commercial publications are almost always UTC (the excep-
tions tend to be clubs specializing in AM, FM, or TV DX).

If you're listening from North America, you can convert
UTC to local time by subtracting the proper number of hours
from UTC. In Europe and Australia, local time is converted
to UTC by adding a certain number of hours to the local
time. Table 1-1 gives the proper conversions for major areas
of the world.

UTC uses the 24-hour or “military” system of time nota-
tion. In UTC, midnight is given as 0000. The next hour (or
1:00 a.m. at the Greenwich meridian) is written as 0100. The
time fifteen minutes later is expressed as 0115. This system
continues with 0200, 0300, 0400, and so on until UTC after-
noon is reached. The next minute following 1259 UTC (or
12:59 p.m. at Greenwich) is 1300 UTC. The time continues
with 1400, 1500, 1600, and so on until 2359 UTC is reached;
one minute later is 0000 UTC and the start of a new UTC day.

An important point to remember is that UTC refers to the
day as well as the time. For example, if you want to hear a
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TABLE 1-1

Time Zone

Atlantic Standard
Atlantic Daylight
Eastern Standard
Eastern Daylight
Central Standard
Central Daylight
Mountain Standard
Mountain Daylight
Pacific Standard
Pacific Daylight
Alaskan Standard
Alaskan Daylight
Hawaiian Standard

Central European Standard
Central European Daylight

Western Australia Standard
Northern Territory Standard
South Australia Standard
South Australia Daylight
Eastern Australia Standard
Eastern Australia Daylight

Subtract from/Add to
UTC for Local Time

Subtract four hours
Subtract three hours
Subtract five hours
Subtract four hours
Subtract six hours
Subtract five hours
Subtract seven hours
Subtract six hours
Subtract eight hours
Subtract seven hours
Subtract nine hours
Subtract eight hours
Subtract ten hours

Add one hour
Add two hours

Add eight hours

Add nine and a half hours
Add nine and a half hours
Add ten and a half hours

Add ten hours
Add eleven hours

broadcast scheduled for 0300 Wednesday, and you live in the
Eastern Standard time zone, you would listen at 10:00 p.m.
Tuesday. Forgetting to make the necessary day conversion in
addition to the time conversion is a common error when

using UTC.

Throughout this chapter, we've used the terms “radio” and
“receiver.” What's the difference between a “shortwave radio”
or “shortwave receiver”? Nothing really, although a receiver is
usually thought of as a more complex and versatile device

than a radio.

What Is Shortwave Listening?



CHAPTER TWO

Understanding the
Shortwave Bands

OU MIGHT PANIC the first time you tune a shortwave

radio. Instead of the order found on the AM and FM

radio bands, you hear a chaotic jumble of strange signals
and noises without any apparent organization. But this is just
an illusion. The shortwave spectrum has been carefully divided
up into bands allocated for specific purposes. In this chapter,
we’ll look at these bands and some of the things you can hear
on them. We also look at the different methods of transmis-
sion, sometimes known by the technical name modes of emis-
sion, used by shortwave stations.

Two terms familiar to every SWL are kHz (kilohertz) are
MHz: (megahertz). These are the two units in which radio
frequencies are measured. (These terms replace two older units
you may have heard of called “kilocycles” and “megacycles.”)
A hertz (Hz) is one cycle of a radio wave (a cycle is the peak of
a radio wave through to the peak of the next wave) One
kilohertz is equal to 1000 hertz, and one megahertz equals
1000 kilohertz. The conversion between these units is:

5MHz = 5000 kHz = 5,000,000 Hz

As a practical matter, you only have to be concerned with
kHz and MHz. With a little practice, you'll soon be able to
convert between 4895 kHz and 4.895 MH: without trouble.
Both kHz and MHz are used for station frequencies, although
kHz is commonly used for frequencies from O to 30,000 kHz
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(30 MHz) and MHz is used for frequencies above 30 MHz.
That convention will be followed in this chapter and through-
out the rest of this book.

Modes of Emission

You're already familiar with the terms “AM” and “FM.”
These are two emission modes used to transmit voice and music.
There are several others used on shortwave. This section will
discuss them in a descriptive, simplified fashion. If you're tech-
nically inclined and want more details, consult a book such as
The Radio Amateur’s Handbook published by The American
Radio Relay League.

All radio signals take up some frequency space, known as
bandwidth. The bandwidth occupied by a signal varies with the
mode. As a general rule, the more complex and “information
packed” a signal is, the greater the bandwidth it occupies. For
example, a Morse code signal is very simple; it is generated
simply by turning a radio transmitter off and on to form the
Morse characters. Since it is so simple, a Morse signal usually
occupies a bandwidth of a few hundred Hz. On the other hand,
a stereo signal from your local FM broadcast station can occupy
over 60 kHz of frequency space. This is because the FM station
broadcasts music over a wide frequency range in stereo, and
there’s much more “information” in such signals than the dots
and dashes of the Morse code.

If you look through the frequency listings of Passport to
World Band Radio or a similar publication, you’'ll note that
most shortwave stations operate on frequencies spaced five
kHz apart from each other, such as 4800, 4805, 4810, 4815,
4820 kHz, and so on. This is because AM (amplitude modulation)
stations occupy at least three kHz, and often more, of band-
width on both sides of their listed frequency. For example, an
AM station operating on 9800 kHz may actually occupy the
bandwidth beginning at 9797 kHz and running through 9803
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kHz. The listed frequency of 9800 kHz is known as the center
frequency or carrier frequency. If you were to tune for this station
on your shortwave radio, you would set your receiver’s dial to
9800 kHz for best reception. If you tuned slightly off the center
frequency—to 9798 or 9802 kHz—you could still hear the
station, but the audio would probably be distorted and the
signal wouldn’t be as strong.

Morse code sent by turning a transmitter on and off to form
the different characters is known as continuous wave (CW)
telegraphy. As shown in Figure 2-1, a CW signal on a center
frequency of 5000 kHz occupies very little bandwidth, often
less than 100 Hz on either side of 5000 Hz.

CW has several advantages in addition to its narrow band-
width. CW transmitters are simpler and less expensive than
those needed for voice or other more complex modes. CW is
also the most efficient mode. This is partly because of the nar-
row bandwidth; 100 watts of transmitter power concentrated
in a 200 Hz bandwidth is more effective than the same amount
of power spread over several kHz. Moreover, all transmitter
power in CW goes into producing signal “information.” Trans-
mitter power in some other modes goes into producing signal
components that don’t carry useful information.

When a CW transmitter is left on, the signal it transmits
is sometimes referred to as a carrier. The power output level,
or amplitude, of this carrier is essentially constant when Morse

Center frequency

Space occupied by
CW signal

4995 5005
kHz kHz

5000 kHz

FIGURE 2-1: A narrow CW signal occupies only a few hundred Hz of frequency space.
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code is sent. However, it is possible to make the output level of
a transmitter rise or fall according to the sound patterns of
voice and music. This is known as amplitude modulation (AM). |
The amplitude of an AM signal ranges from zero to approxi- |
mately twice the value of the unmodulated carrier, and the
amplitude changes continuously as the voice or music changes.

Figure 2-2 shows an AM signal with a center frequency of
5000 kHz. Note that the AM signal has a set of sidebands
above and below the carrier frequency. These sidebands con-
tain the information (voice, music, and so on) present in the
AM signal, and are each equal to the highest audio frequency
used to vary (modulate) the CW signal. In Figure 2-2, an audio
signal of 3000 Hz is used for modulation; the sideband found
from 4997 to 5000 kHz is the lower sideband while the sideband
from 5000 to 5003 kHz is the upper sideband. At the center
frequency is a carrier. Both sidebands contain identical infor-
mation (the 3000 Hz audio signal) and can be thought of as
mirror images of each other. All the useful information in an
AM signal is contained in either sideband; the carrier contains
no information itself. The transmission of the two sidebands is
a by-product of the amplitude modulation process, not a

Carrier frequency

Lower sideband Upper sideband

' f

4997 5003
kHz kHz

5000
kHz

FIGURE 2-2: An AM signal has “mirror image” sidebands above and below the carrier
frequency.
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deliberately-sought result. The bandwidth of an AM signal is
equal to approximately twice the highest audio frequency used;
if an audio tone of 5000 Hz were to be transmitted, the band-
width would be roughly 10 kHz.

AM is easy to produce at the transmitter and simple for a
listener to tune. Unfortunately, it’s an extremely wasteful mode
in terms of transmitter power and bandwidth. Approximately
two-thirds of an AM transmitter’s power goes into the carrier,
which contributes no information. Only one sideband is needed,
but two are produced. Of all the components of an AM signal,
all that is really needed to convey the total signal information
is either sideband.

This is the rationale behind single sideband (SSB) transmis-
sion. In SSB, a weak AM signal is generated and the carrier and
one sideband are removed. The remaining sideband, either the
upper sideband (USB) or the lower sideband (LSB), is amplified
and transmitted by itself. The result is a voice or music signal
that far more efficiently uses the available transmitter power
than an AM signal; a typical SSB signal has the same efficiency
as an AM signal of three to four times the transmitter power.
An SSB signal occupies approximately half the frequency space
of an AM signal since the other sideband is not used, and thus
two SSB signals can fit into the same frequency space (band-
width) used by one AM signal.

Since SSB sounds terrific, you might wonder why almost
all broadcast stations still use AM. The answer lies on the
receiving end of a SSB signal. While the carrier in an AM
signal doesn’t contain any information, it plays an important
role when receiving (or “detecting”) the signal. In a receiver,
the sidebands “beat” against the carrier to produce intelligible
voice and speech. Tuning an SSB signal with an AM receiver
produces a distorted, unintelligible sound that some listeners
find similar to Donald Duck’s voice.

The solution is to produce a replacement carrier within the
receiver itself. This has traditionally been done with a circuit
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known as a beat frequency oscillator (BFO). A BFO is actually
an extremely low-power transmitting circuit in the receiver
producing a CW signal. The received SSB signal is then “beat
against” the BFO signal so the receiver can then detect the
signal in the same manner as an AM signal. The BFO is also
used in receiving Morse code sent via CW; without the BFO,
all you hear with a CW signal is a “thumping” sound as the
background noise is quieted by the dots and dashes of the code.

Unfortunately, for many years BFOs were crude circuits
except on very expensive receivers. BFOs on most receivers
were prone to drift in frequency, resulting in a signal that was
readable only part of the time. Moreover, other receiver quali-
ties are more exacting for SSB reception than AM. Happily for
SWLs, receiver technology has advanced to the point where
almost all contemporary receivers are capable of excellent SSB
reception. The availability of satisfactory SSB receiving equip-
ment at a reasonable cost has resulted in a few international
broadcasters, such as Radio Sweden, beginning some transmis-
sions in SSB. Other broadcasters can be expected to join them
in the years ahead. However, AM will still be the most widely
used mode for SW broadcasting for the foreseeable future.

Outside the broadcasting bands, SSB rules for voice com-
munications. Utility stations and ham operators have been
using it almost exclusively for years.

In both AM and SSB transmission, information is trans-
mitted by varying the output of the transmitter in accordance
with voice or music. While the transmitter output changes, the
carrier frequency remains constant. It is also possible to trans-
mit information by keeping the transmitter’s output constant
but varying the transmitter frequency in accordance with
voice or music. This is known as frequency modulation (FM).
When no audio is being transmitted, the frequency of an FM
signal rests at a center frequency. As shown in Figure 2-3, the
frequency of an FM signal varies above and below the center
frequency as the voice or music being transmitted changes.

Understanding the Shortwave Bands



Constant carrier
amplitude level

e _ =

Lowser deviation limit Upper deviation limit

™ -

-15 +15
kHz kHz

Center
frequency

FIGURE 2-3: The amplitude of an FM signal remains constant. Information is transmit-

ted by “swinging” the carrier above and below the center (“unmodulated”) frequency.

The maximum amount by which an FM signal varies above or
below the center frequency is known as the deviation of the
signal. The minimum deviation of an FM signal is usually 5
kHz; since deviation is measured above and below the center
frequency, the bandwidth of the signal would be 10 kHz. Other
common deviations for FM signals include 15 and 30 kHz,
meaning such signals have a bandwidth of 30 or 60 kHz.
Obviously, many more AM and SSB signals can fit into the
frequency space required for even a single FM signal.

Since FM needs so much frequency space, why is it used?
The main reason is that radio and electrical noise (QRN) is
primarily amplitude modulated. An FM receiver “ignores” the
AM noise pulses, meaning FM communications have much
less noise than AM. (Ever notice how “quiet” the FM broad-
casting band is compared to the AM one?) Also, FM receivers
exhibit what is known as the capture effect. When two or more
FM signals are present on the same frequency, an FM receiver
tends to respond only to the strongest signal and ignore all
others. (This effect is more pronounced if one signal is signifi-
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cantly stronger than the others.) The combination of the
capture effect and the general immunity to noise means that
FM is capable of much better audio quality, particularly for
music, than AM or SSB.

Radioteletype (RTTY) is a mode in which the transmitting
station sends messages at a keyboard similar to that on a type-
writer or computer terminal. These messages are transmitted
by frequency-shift keying (FSK), a method that is something of a
cross between CW and FM. At the receiving end, FSK signals
are converted back to written form and are displayed on a
video screen or printed out on a printer similar to that used
with personal computers. Some RTTY systems combine the
keyboard and printer into a single unit, and there are interface
devices and software available which convert personal com-
puters into RTTY systems.

When a message is entered at the keyboard of a RTTY
transmitting station, the various letters, numerals, and punctu-
ation symbols are converted into a code for transmission. The
oldest and still most widely used is Baudot. Recently, the ASCII
(American Standard Code for Information Interchange) code
has become popular; ASCII is used for data exchange between
personal computers as well. Both Baudot and ASCII are binary
codes, meaning that all characters in each can be represented
by combinations of two different conditions (much as all of
the Morse code is represented by using only dots and dashes).
When using FSK, the transmitter output remains constant but
switches between two separate radio frequencies that represent
the two different conditions. The spacing between the two
frequencies is known as the shift of a RTTY signal; common
values include 170 and 850 Hz.

[t is also possible to transmit RTTY using AM or FM. Two
audio tones are used to represent the two different conditions,
producing a “tweedling” sound as the signal alternates between
the two tones. This is known as audio FSK (AFSK).
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Two other modes you will run across on shortwave
involve the conversion of visual images to a form which can
be transmitted using audio tones. One is facsimile (FAX),
which is a radio version of the system used over telephone
lines. “Fax” is mainly used on shortwave to transmit wire
service photos or weather charts and maps to ships at sea.
However, fax hasn’t caught on much among SWLs, primarily
due to the cost of receiving units. A new generation of
interface devices and software for personal computers to
produce fax output on graphics printers promises to change
this, however.

The other mode by which visual information is transmitted
using audio ones is slow-scan television. SSTV converts a still
image to a series of audio tones for transmission; at the receiv-
ing end, these tones are converted to a form in which they can
be displayed on a TV set. Unfortunately, only still pictures can
be transmitted, and it takes several seconds to transmit or
receive a SSTV image. Moreover, the equipment necessary is
often expensive. SSTV is almost exclusively used in the ham
radio bands, although a few international broadcasters have
experimented with it. You'll be able to recognize SSTV signals
as a rapidly changing sequence of audio tones sounding like
the sound effects of a video game; the images will usually be
prefaced and followed by voice communications.

There are many other types of signals you can hear on the
shortwave bands, sounding like “roars,” pulses, “beeps,” and
other esoteric sounds. Unfortunately, the equipment needed to
decode these signals is either unavailable or too expensive for
average listener. Those modes we've mentioned account for
just about everything you'll be able to eavesdrop upon using
commonly available equipment.

A Guided Tour of the Shortwave Bands

39



A Guided Tour of the Shortwave Bands

Strictly speaking, the term shortwave refers only to the 1600
to 30,000 kHz (1.6 to 30 MHz) frequency range. However,
many so-called “shortwave” receivers actually have broader
frequency coverage; a better term for them is communications
receivers. Frequencies below 540 kHz are known as longwave,
while the standard AM broadcast band (540 to 1600 kHz) is
known as medium wave. Frequencies above 30 MHz to approxi-
mately 400 MHz are known as very high frequency (VHF),
while those above 400 MHz are known as ultra high frequency
(UHF). All of these frequency ranges are divided into bands
for specific purposes.

You'll also soon discover that certain bands are useful for
DX reception during the day, and other bands are useful for
DX reception at night. A good general rule, however, is that
frequencies below 10 MHz are best suited for DX reception
during evening and night hours, 10 to 15 MHz is useful during
the day and night, and 15 to 30 MHz is best for DX during
daytime and early evening. Frequencies above 30 MHz pro-
duce DX reception only during abnormal, exceptional circum-
stances. In short, don’t expect equal results at the same time
throughout the shortwave bands! (The process by which radio
signals travel from a transmitting site to listening points is
called propagation and will be fully discussed in chapter five.)

You'll note that some frequency ranges are referred to as
the “80-meter band,” “31-meter band,” or some similar desig-
nation involving meter(s). This is a carry-over from the early
days of radio and refers to the wavelength of the radio waves in
that particular frequency range. This is still a convenient
shorthand; “80-meters” is easier to say than “3500 to 4000
kHz,” but both mean the same.

The following is a summary of the major frequency bands
and what you can hear on them. Keep in mind, however, that
while these ranges are generally followed there are some
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variations in different parts of the world. Moreover, there are
some “secondary” uses of most bands in addition to the prime
use described. Thus, don’t be too surprised to find some other
types of signals in each band. In particular, frequencies adja-
cent to the major international broadcasting bands are often
“invaded” by broadcasters.

Below 150 kHz. Most communications receivers don't
tune below 150 kHz, although some military surplus receivers
do and some receiving converters are available to extend the
coverage of receivers into this range. The signals in this range
are CW and RTTY, and are from military or government
stations. One common use for the lower end of this range is for
communications with submarines, since those frequencies can
penetrate oceans better than any other range. The U.S. Navy’s
“Omega” submarine navigation system operates on such fre-
quencies as 10.2, 12, and 13.6 kHz. Russia operates a similar
navigation system for its submarine fleet on 15.625 kHz. The
U.S. Air Force’s Strategic Air Command (SAC) also operates
stations in this range, since these frequencies are not affected
to a significant degree by atmospheric conditions (and there-
fore would not be rendered useless by the effects of nuclear
explosions in the atmosphere). SAC can be found on 29.5 and
37.2 kHz with coded RTTY transmissions. Other stations
you'll find in this range include radio navigation beacons and
fixed stations.

150-540 kHz. This is the range most SWLs mean by
“longwave.” Most activity is CW, although you'll also hear
some AM. Many of the stations you'll hear are navigation
beacons. Beacons usually do nothing more than continuously
repeat their call letters in slow Morse code, and can be heard
from 200 to 415 kHz. Unlike other radio stations, longwave
beacons do not follow the international allocations for call
letters. Instead, their call letters usually suggest their location.
For example, beacon CLB on 216 kHz operates from Carolina
Beach, North Carolina, and MP transmits from Montauk
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Point, NY, on 286 kHz. Some of these beacons include aero-
nautical weather broadcasts in AM; you can hear the call
letters of the beacons being repeated in the background using
Morse code during the weather broadcasts.

Listeners in eastern North America may be able to hear a few
broadcasting stations in Europe in the 155 to 281 kHz range.

The range from 415 to 515 kHz is used for maritime com-
munications in CW. Maritime stations include shipboard
stations and shore stations in contact with ships. These mari-
time stations do use call signs that follow international alloca-
tions. Two important frequencies here are 500 and 512 kHz.
500 kHz is an international distress and emergency frequency,
and maritime stations worldwide monitor it for calls from ships
in trouble. 512 kHz is a calling frequency; stations wishing to
contact another specific maritime station call it on this fre-
quency and then move to another frequency once contact has
been established.

The 515 to 540 kHz range is populated by a handful of
miscellaneous beacons, some of which can be heard at consid-
erable distances. These are being phased out. Foreign broad-
casting stations can also be heard on frequencies such as 525
and 530 kHz. 530 kHz is also used by low-powered stations
near airports and tourist sites to broadcast information to
travelers.

Maritime use of longwave has been gradually diminishing,
with much traffic now going via satellite and RTTY. Within a
few years, maritime traffic may be virtually gone from longwave.

All frequencies in the 150 to 540 kHz range are best
received during the night, with best DX receiving conditions
found during the autumn and winter months.

540-1600 kHz. This is the standard AM broadcast band
familiar to everyone. In North American and most of South
America, AM stations operate on 10 kHz channels beginning
at 540 kHz and continuing through to 1600 kHz. In the rest of
the world, AM stations operate on channels separated by 9 kHz.
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A few stations in Central and South America operate on fre-
quencies located between the normal 10 kHz chanrel spacing.
Sometimes this is by design, such as YSS in El Salvador on
655 kHz; in other cases, this is the result of faulty transmitter
operation. Like longwave, these “medium wave” frequencies
are best at night during the fall and winter.

1600-1800 kHz. This is an interesting range, formally
allocated to radio navigation but actually a “grab bag” of
various radio services. For example, 1610 kHz is, like 530 kHz,
used for traveler information. A handful of Morse code beacons
similar to those on longwave operate in this range, although
these are rapidly disappearing. You can also hear several
seismic beacons, usually for oil and gas exploration, producing
chirping sounds which some listeners describe as “crickets.”
Older model cordless telephones are found from 1700 to 1800
kHz, and these can provide hours of fascinating listening. A
major change to this frequency range will come in the 1990s,
as the 1600 to 1700 kHz range will be opened to AM broad-
casting in the United States.

1800-2000 kHz. This is known as the 160-meter amateur
radio band, and is the lowest frequency range allocared for use
by ham radio operators. You'll hear both CW and SSB used
here. Most communications you'll hear will involve stations
located within a few thousands of miles or less of each other,
although some hams have managed to contact all continents
and 100 different countries on 160-meters. You'll fird recep-
tion best on this range during the fall and winter from evening
to your local sunrise.

2000-2850 kHz. The major users of this frequency range
are maritime stations, along with some land mobile and fixed
stations. Most transmissions are in SSB along with a scattering
of CW and RTTY. An important frequency is 2182 kHz,
which is a voice channel for emergency and distress maritime
communications. Ship-to-ship communications can be found

on such frequencies as 2082.5, 2638, and 2782 kHz. You'll also
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find many maritime weather broadcasts in USB from U.S.
Coast Guard stations on 2670 kHz. Standard time and fre-
quency stations such as WWYV and WWVH can be found on
2500 kHz. In some tropical areas of the world, the 2300 to
2498 kHz range is allocated to domestic broadcasting and is
known as the 120-meter broadcasting band. Many of these
stations are low-powered and located in such exotic locations
as New Guinea, Indonesia, and Brazil. This range will be hum-
ming with activity from around your local sunset to about your
local sunrise.

2850-3150 kHz. This band is allocated for aeronautical
mobile stations. One common type is the so-called “VOLMET”
stations, which broadcast weather conditions for various aero-
nautical routes. Airlines also use these bands for communica-
tions with their aircraft flying international routes. Almost all
aeronautical mobile stations use SSB, primarily USB, with
some CW used by a few airlines (primarily Aeroflot, the
civilian airline of Russia). You'll find the best reception here
from around your local sunset to local sunrise, with fall and
winter best.

3150-3400 kHz. The prime allocation here is for fixed
stations and some mobile stations. For example, the U.S.
Department of the Interior operates a network of stations in
the U.S.-administered territories in the Pacific on 3385 kHz.
The Federal Emergency Management Agency (FEMA) oper-
ates over 60 stations scattered throughout the United States
on 3341 kHz (as well as other frequencies). You can also find
standard time and frequency station CHU in Ottawa, Canada,
on 3330 kHz during the night hours. There is another tropical
broadcasting allocation here at 3200 to 3400 kHz known as
the 90-meter broadcasting band. Many countries and much
rare DX can be found on 90-meters.

3400-3500 kHz. This is another aeronautical mobile
band. VOLMET stations at Gander, Newfoundland, Canada,
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and at MacArthur Airport on New York’s Long Island can be
heard alternating on 3485 kHz during the evening.

35004000 kHz. This is known as the 80-meter amateur
radio band, with the 3750 to 4000 kHz range sometimes
referred to as the 75-meter amateur radio band. You'll find
CW and RTTY from 3500 to 3750 kHz and voice (usually
LSB) from 3750 to 4000 kHz. This is a very popular ham band
and is crowded during the evening hours. There is also a
standard time and frequency station on 3810 kHz; it is
HS210A in Guayaquil, Ecuador. Listen for time pulses and
Spanish announcements each minute. In Europe and Africa,
the 3900 to 4000 kHz is assigned to broadcasting. You can
sometimes hear these stations after 0500 UTC if the inter-
ference from hams isn't too bad or if a mild ionospheric storm
is in progress.

4000-4063 kHz. This is a fixed-station band. In the
United States, you're likely to hear ham radio operators who
are members of the military affiliate radio system (MARS)
operating here.

40634438 kHz. This is a very active maritime band.
Voice communications are in USB, and much CW and RTTY
is also used. 4125 kHz is the international SSB ship calling
frequency and is busy throughout the hours of darkness.

44384650 kHz. This band is allocated for the fixed and
mobile service. One interesting frequency is 4449 kHz, where
several U.S. Air Force stations operate in USB.

4650-4750 kHz. This is another aeronautical band. Of
particular interest here are several VOLMET stations located
in the former Soviet Union.

4750-4995 kH:z. This is the 60-meter tropical broadcast-
ing band, and you'll find it the best band to hear domestic
shortwave broadcasters. Stations in Africa begin to fade in
around your local sunset until their sign off at 2300 or 0000
UTC. Among those you can hear are the Ghana Broadcasting
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Corporation on 4915 kHz, Radio Nigeria on 4990 kHz, and
Bamako, Mali on 4835. Most of these same stations can be
heard again around 0600 UTC when they sign on (listeners in
western North America often find this a better reception
time). The evening and night hours are dominated by signals
from Latin America, such as Radio Pioneira in Brazil on 5015
kHz, Costa Rica’s Radio Reloj on 4832 kHz, La Voz del
Cinaruco on 4865 kHz from Colombia, and Radio Quito in
Ecuador on 4920 kHz. Many Latin American stations sign off
around 0500 or 0600, which is their local midnight. Stations
from the Pacific area can be heard from about 0730 UTC to
your local sunrise. Among those to try for are Radio Television
Malaysia on 4845 around 1200 UTC and the numerous
Indonesians, such as the Radio Republik Indonesia station at
Ujung Pandang around 1000 UTC on 4753 kHz.

4995-5005 kHz. This range is set aside for standard time
and frequency stations worldwide, with most operating on
5000 kHz. During the night, most listeners in North America
will hear WWYV, Fort Collins, CO, on 5000 kHz. They broad-
cast an announcement of the time each minute using a man’s
voice. If you listen carefully after 0500 UTC, you will likely
hear another station underneath WWYV announcing the time
each minute using a woman’s voice. That will be WWVH in
Kauai, Hawaii. During unusual reception conditions, you can
hear other time and frequency stations in China, India, Japan,
and Russia in this range.

5005-5450 kHz. This range is primarily used by fixed and
land mobile stations, although some tropical broadcasting
stations may be found in the lower part. You'll find SSB, CW,
and RTTY used here throughout the evening and night hours.

5450-5730 kHz. The first 30 kHz of this range is shared
by fixed stations and aeronautical stations; the remainder is
exclusively aeronautical worldwide. Most communications will
be in USB and involve VOLMET broadcasts and long-range
communications by aircraft flying international routes.
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Aircraft flying the Caribbean can be found on 5520 and 5550
kHz, while 5598 and 5649 kHz are used by airplanes flying
north Atlantic routes between Europe and North America. As
with the other bands mentioned so far, you'll find most activ-
ity during the evening and night hours.

5730-5950 kHz. This is the range assigned to fixed
stations, and numerous stations in SSB, CW, and RTTY can be
found here. The U.S. National Weather Service maintains a
network of stations using USB on 5923 kHz. The Department
of Energy uses 5948 kHz to coordinate shipments of nuclear
materials across the country. And the U.S. Air Force and the
National Aeronautics and Space Administration (NASA) use
5810 kHz for USB support communications during space
shuttle launches. Try tuning this frequency whenever a launch
is scheduled, particularly if you're located within 1000 miles of
Cape Canaveral.

5950-6200 kHz. This is the lowest frequency range
allocated for international broadcasting, and is known as the
49-meter band.You'll find this range packed with AM signals
from late afternoon to approximately an hour after your local
sunrise. In addition, you may find some signals (although
usually weak ones) during the daytime, especially in winter.
During the evening hours in North America, this band is full
of powerful signals from European international broadcasters.
Some interesting signals can be found amid the powerhouses,
however. Around 0500 UTC, the European broadcasters start
leaving the air as sunrise starts moving across Europe. The
reduced interference on 49-meters then lets you hear several
stations in South America which operate all night in Spanish.
Around 0800 UTZ, stations from the Pacific and Asia start to
become audible. China, Indonesia, Australia, Russia, and the
Philippines are among the countries you can hear in the hours
before and shortly after your local sunrise.

62006525 kHz. This range is allocated exclusively
throughout the world for maritime communications, and will
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FIGURE 2-4: Radio Denmark can be heard on shortwave, but not from Denmark! It
ceased transmissions from Denmark in early 1990 and now is relayed by Radio Norway
International. It also stopped sending out QSL cards to listeners, making the one shown
here a collector’s item.

be busy during the same hours the 49-meter broadcasting band
is in use. As with other maritime bands, you'll hear SSB
(usually USB) used along with CW and RTTY. 6218.6 kHz
will be in use almost constantly for USB communications; this
is used for inland (that is, rivers and the like) maritime mes-
sages (or “traffic”) as well as by the U.S. Coast Guard along
the Atlantic and Pacific coasts. Another active USB channel
is 6221.6 kHz.

6525-6765 kHz. This is another aeronautical band popu-
lated by VOLMET stations, aircraft aloft, airports, and flight
operations centers. The U.S. Air Force (USAF) uses such
frequencies as 6670, 6683 (often used by Air Force One), 6712,
and 6738 kHz for its USB communications. You may hear
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messages on these frequencies composed of various words and
numbers; these are known as “Sky King” or “Foxtrot’ broad-
casts and are coded instructions to USAF aircraft aloft.

6765-7000 kHz. This is allocated for fixed stations, and is
mainly fillec with CW, RTTY, and miscellaneous data signals.

7000-7300 kHz. This range is shared by both amateur
radio and international broadcasting; it is known as 40-meters.
The 7000 to 7100 kHz range is supposedly allocated exclusively
to amateur radio worldwide, although a handful of broadcasters
use it. 7100 to 7300 kHz is used for international broadcasting
in Europe and Asia, while it is assigned to hams in North and
South America. The result is that this may be the most crowded
band on shortwave, as tuning it during the evening hours will
reveal. For international broadcasting, it is very similar to 49-
meters in what you can hear and when. Hams use LSB in
addition to CW and RTTY. In the United States, 7150 to
7300 kHz is used for voice and SSTV while 7000 to 7150 kHz
is used for CW and RTTY. During the day, hams use this band
for communications over distances of approximately 1000
miles or less.

7300-8195 kHz. This is assigned worldwide for fixed
service, although some international broadcasters can be
found at the lower end of the range. You can hear CHU from
Canada on 7335 kHz with time announcements in English
and French each minute. Interpol stations can be found on
7401 kHz in RTTY. The U.S. Customs Service also uses 7527
kHz in USB to coordinate its activities.

8195-8815 kHz. This is another busy maritime band, with
CW used more heavily than USB. 8257 kHz is an international
ship-calling frequency for USB; 8291.1 and 8294.2 kHz are
other common USB frequencies. 8364 kHz is an international
CW frequency for emergency and distress signals.

8815-9040 kHz:. This is another aeronautical band. 8825
kHz is used for USB traffic by flights crossing the Atlantic.
8870 kHz is used for VOLMET broadcasts by stations in
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Gander, Newfoundland and Long Island, New York. Air Force
One has also been heard in USB on 9018 kHz.

9040-9500 kHz. This is allocated to fixed stations, with
many using RTTY. You'll also find some international broad-
casters scattered through this range.

9500-9900 kHz. This is known as the 31-meter interna-
tional broadcasting band, and may be the most heavily used
band for that purpose. It is also a “transitional” band; best
reception is generally during the evening and night, but some
stations can usually be heard on this band during the day
(especially in winter). During late afternoons, stations to the
West “fade in” to audibility. During evenings, almost every
major European international broadcaster can be found here.
These stations leave the air around 0500 to 0600 UTC and
are replaced by stations located to the south and east of you.
Stations from these areas can often be heard until approxi-
mately two to three hours after your local sunrise. Australian
stations, such as the Australian Broadcasting Corporation’s
domestic service outlet near Perth in Western Australia on
9610 kHz, can also be heard well. This station is interesting
because it is the most distant station that most listeners in
eastern North America will be able to hear.

9900-9995 kHz. This range is allocated worldwide to
fixed stations, most of which use RTTY, although broadcasters
are intruding here in large numbers.

9995-10005 kHz. This is reserved for standard time and
frequency stations. Many of the stations found at 4995 to 5005
kHz can be found here, with WWYV heard around the clock in
North America.

10005-10100 kHz. This is an aeronautical band largely
used by airplanes aloft. Interesting USB frequencies include
10072 and 10075 kHz, which are used by airline companies to
communicate with their aircraft on matters unrelated to
navigation and safety (communications on these topics are
handled by airports).
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10100-10150 kHz. This is the 30-meter amateur radio
band, which was allocated to amateurs in 1979. Because of the
narrowness of this band, operation here is normally restricted
to CW and RTTY.

10150-11175 kHz. This allocation is reserved for fixed
stations worldwide. In addition to the types of utility commu-
nications mentioned previously, this range has many broadcast
feeders. A breadcast feeder is used by international broadcast-
ers to relay programs from their studios to overseas transmitter
sites. Such feeders are gradually being replaced by satellite
relays, but a surprising number are still operated by such
broadcasters as the Voice of America, Radio Free Europe, and
Radio Moscow. You'll recognize feeders since they carry nor-
mal broadcast programs, but SSB is used instead of AM. You'll
also find numerous Interpol stations on 10295 kHz in RTTY.

1
X

POB. 1082
91 010 Jerusalem, Israel

THANK YOU FOR YOUR RECEPTION REPORT
NOUS VOUS REMERCIONS POUR VOTRE RAPPORT 0'ECOUTE
AGRADECEMOS SU INFORME OE RECEPCION

YOUR REPORT HAS BEEN CHECKEO ANO AGREES WITH OUR LOG
VOTRE RAPPORT A ETE VERIFIE ET TROUVE CONFORML £ NG5 SPECISICATIUN:
SU INFORME HA SIDO VERIFICADD Y CONCUERUA CON NUESTRIL l5id:. .
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FIGURE 2-5: Kol Is-ael can be easily heard throughout North America.
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11175-11400 kHz. This is an aeronautical allocation.
11182 kHz is an active USAF channel, and Russian language
VOLMET stations in the former Soviet Union can be heard
on 11279 kHz. Aeroflot flights enroute between Moscow and
Havana can be heard on 11312 kHz—but transmissions are in
CW, not SSB.

11400-11650 kHz. This is a fixed station allocation with
many RTTY and facsimile stations in this range. International
broadcasters are gradually encroaching here as well.

11650-11975 kHz. This is the 25-meter international
broadcasting band and often has something interesting around
the clock. You’ll find most of the major international broad-
casters of the world using this band, along with several inter-
national broadcasters which do not have programs specifically
targeted to North America. For listeners in North America,
this is a good band to tune during late mornings and early
afternoons for stations in Europe, Africa, and the Middle East.
During the evening, this band is often used by major interna-
tional broadcasters for their North American services. Later in
the night, stations from the Pacific and Asia become audible
and can be heard until a couple of hours after your local sunrise.
One favorite of many SWLs is Radio Television Frangaise
d’Outre Mer (RFO) station at Papeete, Tahiti on 11825 kHz.
In addition to some authentic “South Seas” music, it may be
your best opportunity to hear spoken Tahitian!

11975-12330 kHz. This is assigned to fixed stations
worldwide, although international broadcasters are increas-
ingly found in the lower part. Reception characteristics are
similar to 25-meters. An interesting frequency is 12216 kHz,
where the Federal Emergency Management Agency (FEMA)
operates several stations using USB. Several broadcast feeders
also operate in this allocation.

12330-13200 kHz. This is a maritime allocation, and is
quite busy throughout the day and early evening hours. One
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very busy USB frequency is 12429.2 kHz; however, most
signals on this band are CW or RTTY.

13200-13360 kHz. This is an aeronautical band. Active
frequencies used by the USAF for USB communications
include 13201, 13204, and 13241 kHz; the latter channel is
often used for “Sky King” broadcasts.

13360-13600 kHz. This is allocated to the fixed service.
It also lies at the beginning of the portion of the radio spec-
trum in which best reception takes place during the day and
early evening (and, as will be detailed later, during years of
high solar activity).

13600-13800 kHz. This is the newest international
broadcasting band, known as the 22-meter broadcasting band.
Numerous countries have started operations here and the band
is often crowded during the afternoon hours.

13800-14000 kHz. This is a fixed station band. Among
the stations found here is an emergency network operated by
the International Committee of the Red Cross on 13915 and
13397 kHz in USB. The FCC also uses 13990 kHz for RTTY
communications between its monitoring stations.

14000-14350 kHz. This is the 20-meter amateur radio
band and is usually the best ham band for DX communications.
The first 100 kHz is reserved for CW and RTTY, while 14100 to
14350 kHz is used for SSB (usually USB) and SSTV (although
U.S. hams can only use 14150 to 14350 kHz for voice commu-
nications). 14230 kHz is a very active frequency for SSTV
activity. This band is most useful (or “open”) for DX commu-
nications during the daytime and early evening, although it is
often open around the clock during years of high solar activity.

14350-14490 kHz. This is another band for fixed stations,
and you'll find CW, RTTY, SSB, and FAX used here. Some
stations you can hear include a network of Australian research
bases in Antarctica using USB on 14415 kHz and an Interpol
network for African nations on 14827 kHz in CW.
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14990-15010 kHz. Like 4995 to 5005 and 9995 to 10005
kHz, this is a standard time and frequency allocation; many of
the stations you can hear on 10000 kHz can also be heard here.
A good time to listen for a station other than WWV or
WWVH is to tune around your local sunrise, when signals
from those two stations are most disturbed.

15010-15100 kHz. This is a narrow aeronautical band. A
heavily used USAF frequency is 15041 kHz in USB. Listen for
the various tactical call signs such as “Morphine,” “Tomahawk,”
and “Overbrook.” 15048 kHz is another busy USAF channel,
and sometimes Air Force One can be heard there. A few
international broadcasters intrude upon this range. The BBC
can often be heard during the morning and early afternoon on
15070 kHz, while Iran uses 15084 kHz at the same time for
Farsi and Arabic programs.

On 19 May. 1987, the new Radio Netherlands
transmitter park was officially opened by

H.R.H. Prince Claus of The Netheriands.
It consists of 4 transmitters of 500 kW each. &fl'
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FIGURE 2-6: Radio Nederland has long been a “state of the art” broadcaster.
They recently opened new transmitting facilities near Flevo in the Netherlands.
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15100-15600 kHz. This is the 19-meter international
broadcasting band, although some fixed stations can be heard in
the upper end of the range. This is a heavily used band during
the day and evening hours. It is particularly useful for reception
of Asian and Pacific stations during the evening in the summer
months; try for RFO in Tahiti on 15170 kHz. Radio Japan, and
Radio Australia frequently use this band for transmissions
during North American evenings. This frequency range, like
the 20-meter ham band and all higher frequencies, offers best
reception during years of high solar activity (indicated by a high
number of sunspots).

15600-16460 kHz. This is a fixed station allocation
worldwide. A network of USAF stations in USB can be found
on 15632 kHa.

16460-17360 kHz. This broad range is shared by fixed
and maritime stations, and is usually humming with activity
during daylight. 16523 kHz is an internal USB calling fre-
quency for ships. Other active USB ship channels include
16587, 16590, and 16593 kHz. Station ROT, Moscow, can be
heard in CW on 17130 kHg; this station is operated by the
Russian Navy.

17360-17550 kHz. This is an allocation primarily for
fixed stations, although Air Force One has been heard on
17385 kHz in USB.

17550-17900 kHz. This is the 16-meter international
broadcasting band and is useful for daytime reception for
stations to the east of your location during the morning and
early afternoon and for stations to the west of you during late
afternoons and early evening. If evening and night reception
on 19-meters is good, try for Pacific and Asian stations here as
well. Some fixed stations can also be found in the lower end of
the band.

17900-18030 kHz. This is allocated to aeronautical use.
The USAF uses 17975 kHz for USB communications, and
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17925 kHz is reportedly used for emergency USB transmissions
during airplane hijackings.

18030-18068 kHz. This narrow range is allocated to the
fixed service.

18068-18168 kHz. This is the most recently allocated
ham radio band, known as 17-meters. Both CW, RTTY, and
USB are used here, with crowding considerably less than on
other ham bands.

18168-19990 kHz. This is primarily a fixed service allo-
cation, although the 18780 to 18900 and 19680 to 19800 kH:
ranges are shared with the maritime service. A particularly
interesting frequency is 19954 kHz, used by the Salyut and Mir
space stations for beacon transmissions. For terrestrial stations,
this band is generally useful only during the daytime and may
not be able to support DX communications during years of
high solar activity.

19990-20010 kHz. This is an allocation for standard
time and frequency stations (WWYV is found on 20000 kHz)
and space satellite transmissions. Transmissions from manned
Soyuz vehicles have been reported on 20008 kHz in AM.

20010-21000 kHz. This broad allocation is exclusively
for fixed stations worldwide, although some aeronautical
stations are found here. 20042 kHz is used for USB communi-
cations by the USAF, and 20053 kHz is used by Air Force
One. NASA uses 20191 kHz for LSB communications in
connection with launch support activities.

21000-21450 kHz. This is the 15-meter amateur radio
band, and ranks second only to 20-meters in popularity for DX
communications. In fact, during years of high solar activity it
can outperform 20-meters for DX. The first 200 kHz are usually
occupied by CW and RTTY signals, while the remainder is
used for USB and SSTV.

21450-21850 kHz. This is the 13-meter international
broadcasting band, and is most useful during the daytime.
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During years of low solar activity, many broadcasters abandon
this range for 16-meters and 19-meters. You'll also find some
fixed stations at the upper end of this range.

21850-21870 kHz. This narrow frequency segment is
reserved for fixed stations.

21870-22000 kHz. Although assigned for aeronautical
stations, several fixed stations are also found in this range.

22000-22855 kHz. This is an active maritime allocation
during daytime. 22124 kHz is reserved for USB communica-
tions between ships, while 22127 kHz is used by the USCG.

22855-23200 kHz. This band is allocated to fixed sta-
tions. During years of low solar activity, you will find very little
going on here.

23200-23350 kHz. This is an aeronautical band, with
23337 kHz used for USAF USB traffic.

23350-24890 kHz. This is allocated to fixed stations
worldwide. Its usefulness for DX communications depends very
heavily on the level of solar activity.

24890-24990 kHz. This is the 12-meter ham radio band,
a relatively recent addition authorized in 1979. It is almost
exclusively a daytime band, mainly useful in years of high solar
activity.

24990-25010 kHz. This range is assigned to standard time
and frequency stations, although none operate here at this time.

25010-25550 kHz. This range is assigned to fixed, land
mobile, and maritime stations. Many of these stations, particu-
larly in land mobile service, are low-powered units such as
those used in taxis, boats, in plants and factories, and the like.
However, surprising distances can be covered with low power
during years of high solar activity. For example, listeners on
the West Coast have reported what seem to be Indonesian and
Chinese language taxi dispatching communications here.

25550-25670 kHz. This range is set aside for use by radio
astronomy.
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25670-26100 kHz. This is the 11-meter broadcasting
band. However, it is seldom used even during periods of high
solar activity.

26100-28000 kHz. This is set aside for fixed and mobile
communications. In the United States and Canada, 26965 to
27405 kHz is used for citizen’s band (CB) radio. Illegal two-way
communications by “outlaw” CB operators can be found in the
27500—28000 kHz range; many of these will sound similar to
ham radio operations, but they are not.

28000-29700 kHz. This is the 10-meter amateur radio
band. It is useful for DX communications during years of high
sunspot activity and for local communications, with most
activity in USB from 28300 to 28500 kHz.

29700-30000 kHz. This range is mainly used for land
mobile stations. During periods of good DX reception, don’t
be surprised to hear dial tones and busy signals here—this
range is used for mobile telephone service in Mexico and
Central America.
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CHAPTER THREE

Selecting a
Shortwave Receiver

ELECTING A NEW SHORTWAVE RADIO can be

difficult, especially if you've never bought one before.

There are a lot of choices, with price tags running
from slightlv more than $100 to well into the thousands. The
specifications are frequently baffling; just what does a phrase
like “4 kHz @ -6 dB” or “50 Q unbalanced input” mean any-
way! Like buying a car, it helps to understand a little of what
goes on “under the hood”! In this chapter, we’ll look at the
different types of shortwave radios, how they work, and the
meaning and importance of various receiver features and
specifications.

Sometimes you'll see shortwave receivers referred to as
communications receivers. This term usually refers to more
advanced receivers capable of receiving various types of signals
(AM, CW, SSB, RTTY, and so on) under difficult reception
circumstances. Another term you'll often see is portable receiver.
As the name indicates, this is a radio which can be carried
easily and operated from batteries. The distinction between
these two tvpes has become blurred in recent years. Many
portable receivers now offer performance and features formerly
available only in communications models, while many new
communications sets are light and compact enough to be easily
transported and can operate from large batteries such as those
found in automobiles.
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Receiver Basics

It really helps to know a little about how a typical short-
wave receiver works. This makes it easier to understand the
importance of various receiver specifications and to determine
which features are important and which are merely the radio
equivalent of tail fins on 1950s cars.

All receivers today are superheterodyne. This means the
received frequency (such as 9500 kHz) is changed to another,
fixed frequency (such as 455 kHz or 10.7 MHz) before the
radio signal is transformed into an audio signal you can hear.
Sometimes a received radio signal is converted to two or even
three different fixed frequencies; this is known as double or
triple conversion. If only one fixed frequency is used, it is
called single conversion. The superheterodyne
is used because certain functions,
such as amplifying the
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FIGURE 3-1: Contemporary electronics technology can pack
performance in a little space. The Sangean ATS—606 is a prime example.
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received signal, are more easily and efficiently accomplished at
a single frequency than over a wide range of frequencies.

Figure 3-2 shows a block diagram of a single-conversion
superheterodyne receiver suitable for AM, SSB, or CW recep-
tion. Radio signals striking the antenna produce weak electric
currents in the antenna. These weak currents are amplified in
the radio frequency (RF) amplifier section. The amplified signal
is then applied to the mixer stage. Note that a signal from the
local oscillator section is also applied to the mixer. As its name
implies, the mixer combines the signals from the local oscilla-
tor and RF amplifier to produce a new, fixed frequency signal
such as 455 kHz. This is known as the intermediate frequency
(IF). Regardless of the actual frequency the radio might be
tuned to (such as 9500 kHz), the intermediate frequency (such
as 455 kHz) remains constant.

The mixer is normally followed by an intermediate frequency
amplifier. This stage amplifies the intermediate frequency and
feeds it to the detector. The detector is the receiver section
that converts the intermediate frequency into understandable
audio. If the signal is CW or SSB, a beat frequency oscillator
supplies a replacement carrier to make the signal intelligible.
Finally, the audio amplifier stage amplifies the audio from the
detector so you can hear it through a speaker or headphones.

Antenna

Radio Intermediate
frequency > Mixer »| frequency
amplifier amplifier
[
y
Beat
Local Detector < frequency
oscillator oscillator

FIGURE 3-2: This block diagram Audio
shows the basic stages of super- amplifier Speaker
heterodyne shortwave radios.
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If double or triple conversion is used, the different mixer
and IF amplifier stages are usually “chained” together one after
another.

Frequency Coverage

Most shortwave radios are described as all band, all wave, or
general coverage, meaning they cover at least from 540 kHz to
30 MHz or so. Many modern SW radios also include coverage
down to about 150 kHz, and some also add the FM broadcast-
ing band. An all band or general coverage radio covers the
540 kHz to 30 MHz range without any gaps in its coverage or
missing frequencies.

In previous years, many shortwave receivers tuned only
certain segments or bands, usually in portions 500 kHz wide.
For example, a receiver could tune 40-meters from 7000 to
7500 kHz or 6900 to 7400 kHz, while 31-meters could be
tuned from 9500 to 10000 kHz. A receiver could usually tune
a dozen or so segments, with users able to determine which
segments they wished to tune by inserting the proper crystal
for a desired range into the radio’s tuning circuitry. Such
receivers were very popular among SWLs, and discontinued
models such as the Drake SPR-4 and R-4B are still widely
used. Similar receivers covering only the amateur radio bands
were commonly used by hams.

Almost all shortwave radios made today are general cover-
age. The only exceptions are a few portables, primarily at the
lower end of the price spectrum, which cover only the major
international broadcasting bands. Unless price is a very crucial
factor in your purchase decision, your best bet is an all band
receiver. Such a radio will let you sample and experience the
full range of radio listening activity and won’t become obso-
lete if your interests expand or change.
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Frequency Readout and Tuning

A few years ago, finding a desired frequency on a short-
wave radio was like shooting in the dark—sometimes you hit
the target, but more often you missed altogether. On those
early sets, moving the tuning dial as little as one inch (2.5 cm)
could cover over 500 kHz in frequency space. Dial markings
were ofter: given only every 500 kHz or so, and even then were
often inaccurate by over 100 kHz. Some receivers included a
fine tuning or “bandspread” dial for the various ham radio
bands, but even these were often no more finely calibrated
than everr 25 kHz or so.

Today, the situation is vastly improved. There's no reason to
own a SW radio that doesn’t indicate precisely which frequency
you're tuned to.

Most shortwave radios today have some form of direct
frequency readout, which displays the frequency the radio is
tuned to by using light-emitting diodes (LEDs), fluorescent
tubes, or l:quid crystal displays (LCDs). Sometimes the desired
frequency is reached by turning a dial until the display shows
the proper frequency, while in other radios the desired fre-
quency can be entered using a keypad similar to that on a
touch dialing telephone; some radios allow both methods to
be used. Both can display frequencies with equal accuracy. An
LED or fluorescent tube display “glows” when in use and is
more readable in darkness or dim light, while an LCD display
is visible due to reflected light and can be used only in lit areas
or by switching on a light in the receiver. LED and fluorescent
tube displays consume more power than LCD displays, making
receivers using them best suited for operation from wall outlets
rather than batteries.

While LCD, LED, and fluorescent tube displays are a major
improvement over old tuning methods, they do have some
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quirks you should be aware of when comparing receivers. One
is the tuning step of the receiver. Many contemporary receivers
use tuning circuits based upon phase-locked loops (PLLs) and
digital electronics, meaning they tune in steps or increments
instead of in a continuous range. A typical radio might have
a tuning step of 0.1 kHz (100 Hz). This means the frequency
increases or decreases in steps of 0.1 kHz as you turn the tuning
dial. Suppose such a radio is tuned to exactly 9500 kHz. As
the dial is tuned upward, it tunes 9500.1, 9500.2, 9500.3,
9500.4, 9500.5, and so forth. The radio would be unable to
exactly tune such frequencies as 9500.15 or 9500.22 kHz. In
practical terms, this is normally no problem. Even “narrow”
modes such as CW occupy at least 100 Hz of frequency space,
so there is no possibility of missing any signals.

Many communications receivers have multiple tuning rates
or speeds. This allows you to rapidly tune to a desired frequency
using a fast speed, such as a 1 kHz rate, and then fine-tune the
signal by switching to a slower rate such as 0.1 or 0.01 kHz.

For most listening, a tuning rate of 0.1 kHz or less will do
fine. However, some receivers (mainly less expensive portables)
have a tuning increment of 1 kHz or even 5 kHz. Such radios
are fine for listening to broadcasters, which mainly operate on
frequencies spaced 5 kHz apart from each other, but will be
much less useful for listening to hams or utility stations and
are almost useless for listening to such modes as CW and RTTY.

The only sure way to determine the tuning increments
available on a radio is to examine the specifications in the
owner’s manual or manufacturer’s literature and ads. If the
frequency display includes a decimal point (for a frequency
such as 9500.1 kHz), you can be confident it has a tuning
increment of at least 0.1 kHz. If it doesn’t, the tuning incre-
ment could be 1 or 5 kHz. If you can’t be sure, ask the receiver
dealer or examine the owner’s manual!
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Sometimes a tuning increment of 0.1 kHz isn’t small
enough, such as when tuning RTTY signals or SSB signals for
most natural-sounding speech. Some receivers allow tuning in
0.01 kHz (10 Hz) increments, while other receivers include a
receiver incremental tuning (RIT) control. “RIT” is just a fancy
name for a fine tuning control, and lets you tune between
increment steps.

One interesting quirk in some receivers is that the resolution
of the frequency display may be less than the tuning increment.
One well-known and popular receiver has a display resolution
of 0.1 kHz, but has a slow tuning rate of 0.01 kHz available.
However, it can only display frequencies to the nearest 0.1 kHz!

-This means the receiver can tune such frequencies as 9500.11,
9500.12, and 9500.13 kHz, but the receiver frequency display
will still indicate 9500.1 kHz. This isn’t a problem in most
circumstances, but is something to be aware of.

If there’s one feature you absolutely need in a SW radio, it’s
direct frequency readout. The extra cost is more than offset by
the savings in time and frustration. Without direct frequency
readout, you'll find it difficult (if not downright impossible) to
locate specific frequencies mentioned in this book or other
SWLing publications. In the past, many new SWLs abandoned
the hobby after a few months because of their inability to find
desired stations and frequencies. Direct frequency readout
displays make finding a desired frequency as easy as dialing a
telephone or selecting a television channel.

If you only remember one thing from this book, remember
this: don’t buy a shortwave radio without a direct frequency read-
out display of some sort. Life is too short to put up with the
problems of trying to listening to shortwave without one.

By the way, the benefits of direct frequency readout are not
restricted to new shortwave receivers. External readout
devices for popular shortwave radios are available from short-
wave equipment suppliers.
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Sensitivity

Sensitivity is the term used to describe how well a receiver
can respond to faint radio signals and produce audio for you to
hear. Sensitivity is provided by the radio frequency amplifier
section of a receiver. Selectivity is how well the receiver can
reject signals on frequencies other than the one you want to
listen to. Selectivity is provided by the intermediate frequency
amplifier sections of a receiver, and will be discussed in the
next section.

Sensitivity is usually defined as the input signal level
(that is, the signal delivered from the antenna to the receiver)
necessary to give a “signal plus atmospheric noise” output from
the receiver at some specified point above the internal noise
produced within the receiver itself. The point usually specified
is 10 decibels (dB). Decibels are based upon the response of the
human ear. They are used to express ratios between two power
levels and are logarithmic. This means a 3 dB increase in power
is equal to doubling the power, while a 10 dB increase is
equivalent to increasing the power ten times. A single decibel
change in a signal is just enough change in the ratio between
two signals to be noticeable. (If you turn up the volume of
your radio to the point where you can notice that it’s louder,
you've increased the audio output by approximately one
decibel.) Input signals supplied by the antenna are measured
in microvolts (LV), which are equal to one-millionth of a volt.
The smaller the number of microvolts specified, the more
sensitive the receiver is.

Now that we know what decibels and microvolts are, what
does a receiver sensitivity specification like “0.5 uV for 10 dB
S+N/N” mean anyway! A good interpretation might be “a
half-microvolt signal fed to the receiver by the antenna will
produce an audio output from the receiver in which the radio
signal, plus natural atmospheric noise, is ten times stronger
than the internal noise produced by the receiver itself.” (How
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strong is the internal noise? To get an idea, disconnect all
antennas from the receiver and listen to the noise coming out
of the speaker. This internal noise is produced by the random
motion of electrons within the radio’s components and circuits.)

If you're looking for your first shortwave radio, you usually
don’t have to worry about sensitivity ratings. This is because
some of the biggest advances in receiver technology have
involved sensitivity; even simple, inexpensive receivers of
today are more sensitive than many professional quality
receivers of thirty years ago. Moreover, the trend among
international broadcasters has been toward higher transmitter
powers and better antennas, which make sensitivity even less
important than it was thirty years ago. As a result, almost any
currently available shortwave radio will be as sensitive as you
need for about 90% of possible listening situations. For special
situations, such as DXing, accessory amplifiers to boost the
signals from antennas are available (these will be discussed in
the next chapter).

There are three other points you should remember about
sensitivity ratings and their importance:

e Small differences (0.5 gV or so0) in sensitivity have
little, if any, effect on what you can or can’t hear.

® On lower shortwave frequencies (below 5000 kHz),
natural atmospheric noise can be stronger than many
stations. Increased sensitivity just means you’ll hear
the noise better, not that you'll hear more stations!

® A receiver can only process the signal it gets from an
antenna. A receiver with average sensitivity connected
to a good antenna will probably outperform a receiver
with good sensitivity connected to an average antenna.

It’s not uncommon for many contemporary receivers to be

too sensitive in some situations. High-powered stations can
cause overloading in the RF amplifiers of sensitive receivers.
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This problem often happens in and near international broad-
casting bands during hours of peak activity. Symptoms of
overloading include “ghost” signals appearing on frequencies
where they shouldn’t, distorted audio on some stations, and
having the audio from a strong station superimposed upon the
audio of weaker stations. Overloading happens when the signals
from the antenna are too strong for the RF amplifier to handle,
much as the sound from speakers gets distorted when you turn
the volume of a stereo receiver or amplifier up too high.

An important measure of how well a receiver can handle
strong signals is its dynamic range. This is the range between a
receiver’s internal noise level and the signal level at which
overloading starts to happen. Dynamic range is measured in
decibels, and most communications receivers have a measure-
ment of at least 70 dB. A measurement of over 100 dB is
considered excellent.

Sometimes overloading can happen on shortwave due to
strong stations on the AM broadcasting band. To prevent this,
some manufacturers use high-pass filters in their receivers
between the antenna and RF amplifier. These filters allow
frequencies above 1600 kHz to pass without any effect but
greatly reduce the strength of signals below 1600 kHz. Most
manufacturers design these filters to be automatically switched
in when the receiver is tuned above 1600 kHz so as to not
affect reception when listening below 1600 kHz.

A technique used in several earlier shortwave receivers
and a few contemporary models is preselection. In preselection,
the RF amplifier stage has its own tuning control allowing it to
be “peaked” for a narrow (usually 500 kHz or less) frequency
range. The receiver is far less sensitive to frequencies outside
this range. Most receivers using preselection require you to
manually tune the RF amplifier for best results; some better-
quality SW radios automatically adjust preselector tuning to
match the frequency being tuned by the receiver.
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The two most common methods of combatting overloading
in contemporary receivers is an RF attenuator and RF gain
control. An RF attenuator reduces the sensitivity of a receiver
by a fixed amount, such as 10 or 20 dB, or it may allow the
sensitivity to be reduced continuously. The reduced sensitivity
means that strong signals are less likely to overload the RF
amplifier section, but it also means that all signal levels—
strong as well as weak—are also reduced. The RF gain control
allows you to continuously vary the amplification (gain) of the
RF amplifier stage in much the same way a volume control lets
you vary the audio output from a receiver. Both of these controls
let you use only the amount of RF amplification necessary to
hear a station, reducing the chances of overloading.

Selectivity

You might think sensitivity is the most important specifi-
cation for a shortwave radio. But it’s not—selectivity is much
more important with today’s crowded shortwave bands. A selec-
tive receiver can often produce readable signals in situations
where a less selective receiver can't.

In the last chapter, we discussed the concept of signal
bandwidth for various modes. Ideally, a receiver’s bandwidth
should be equal to exactly the bandwidth of the type of signal
being received. That’s not how things work with real-world
receivers, however. Suppose you tune a SW radio to 9500 kHz.
It will respond to signals transmitted on 9500 kHz. However,
it will also respond to signals on adjacent frequencies such as
9498 and 9502 kHz. It can also respond to signals on 9495 and
9505 kHz, and even to ones on 9490 and 9510 kHz unless
selectivity is adequate. An important part of a receiver’s selec-
tivity is how well it can reject strong signals on adjacent fre-
quencies. A receiver may be able to reject a weak interfering
signal only 2 kHz away from a desired signal but be unable to
reject a strong signal 3 kHz away from the desired one.

Selectivity

69



70

Selectivity is measured in terms of how well a receiver can
reject (or attenuate) an interfering signal located so many Hz
or kHz away from a desired frequency range. This desired range
is known as a receiver’s bandpass or bandwidth. The degree to
which an interfering signal is attenuated is expressed in deci-
bels, and the width of a receiver’s bandpass is given as the points
at which an interfering signal is reduced by 6 dB (to approxi-
mately one-fourth its original strength) and by 60 dB (reduced
to approximately 0.0000001% of its original strength).

As an example, let’s say you want to receive an AM station
on 9500 kHz transmitting a maximum audio frequency of 3 kHz.
As we saw in chapter two, this means the AM signal would
actually run from 9497 to 9503 kHz, occupying 6 kHz of fre-
quency space. The receiver’s bandpass should ideally equal 6
kHz as well. All frequencies below 9497 kHz and above 9503
kHz are unwanted and should be rejected. Suppose the receiver
has a rated AM bandpass of “6 kHz at -6 dB down.” This
means any signal located outside the 9497 to 9503 kHz range
will be reduced at least 6 dB. In a similar fashion, typical
optimum receiver bandpasses for other modes include 250 to
500 Hz for CW, 1.8 kHz for RTTY, and 2.4 to 2.9 kHz for SSB.
Many receivers, particularly communications models, have
selectable bandpass settings for different emission modes. Such
bandpasses are rated at -6 dB attenuation points in receiver
advertising and manufacturer’s literature.

What happens if the strength of the desired and interfer-
ing signals vary? Suppose the AM signal on 9500 kHz is very
strong. In this case, a bandpass of 8, 10, or even 12 kHz can
produce excellent listening. Now suppose there is also a strong
signal on 9505 kHz. A narrower bandpass, such as 6 kHz or
less, would be needed to allow clear reception of 9500 kHz.
But if the signal on 9505 kHz is significantly stronger than the
one on 9500 kHz, even a 3 kHz filter might not be enough to
allow good reception.
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The best measure of a receiver’s ultimate ability to reject
interference is the shape factor of its bandpasses. The shape
factor is the ratio of a bandpass measured at the -6 dB and -60
dB attenuation points. For example, suppose a bandpass is
rated as 3 kHz at 6 dB down (“-6 dB”) and 6 kHz at 60 dB
down. In this case, the shape factor is 2:1.

An ideal situation would be for a bandpass to have a shape
factor of 1:1, but this isn’t possible in practice. A shape factor
of 2:1 or less is possible and indicates excellent ultimate
selectivity. In fact, some professional-quality receivers feature
bandpasses having shape factors of 1.5:1 or so. Unfortunately,
the shape factor or -60 dB selectivity is often not mentioned
in receiver advertising, manufacturer’s literature, or receiver
reviews appearing in various publications.

Figure 3-3 shows a receiver’s bandpass plotted graphically
for a selectivity of 3 kHz at 6 dB down and 6 kHz at 60 dB
down, giving a shape factor of 2:1. The horizontal axis plots
the frequency, with O representing the carrier (or center) fre-
quency of the desired signal, and the vertical axis represents the
amount of attenuation in decibels. You'll note how attenuation
is close to zero at the center frequency and increases as you
move away from it. The shape of a selectivity curve resembles
a skirt, and thus a receiver's ability to reject adjacent QRM is
known as skirt selectivity. A receiver with a good shape factor is
often said to have “tight skirts,” and a signal on an adjacent
frequency that interferes with a desired one is often said to be
“coming in under the skirts.”

Selectivity is normally achieved by tuned circuits com-
posed of inductors and capacitors. However, such circuits have
difficulty in achieving “tight skirt” selectivity needed in many
situations. A good way to greatly improve the shape factor of a
receiver’s bandpass is to use a mechanical filter or crystal filter in
the receiver’s [F amplifier section. Both types of filters are based
on the piezoelectric effect—the ability of certain materials to
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transform electrical energy to mechanical energy and vice-
versa. Both types of filters can be designed to pass a certain
range of frequencies centered around a receiver’s intermediate
frequency (usually 455 kHz) while rejecting others. Some
manufacturers offer crystal filters as optional accessories,
usually in bandwidths suitable for SSB or CW reception.
Several shortwave equipment dealers will install custom
mechanical or crystal filters in the receivers they sell.

Receivers having different bandpasses available will have
such cor:trols as a “wide/narrow” switch or a separate bandpass
selector control. Other receivers may have different band-
passes that are “tied” into the mode selector switch. That is,
setting the mode switch to USB or LSB could select a 2.7 kHz
bandpass, while setting it to AM might select a 6 kHz band-
pass. Having bandpass selection independent of mode is best,
since that allows you to select the most appropriate bandpass
for a given listening situation.
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FIGURE 3-4: A notch filter has a very sharp rejection at its center frequency.

A popular innovation in receiver technology is variable
bandwidth tuning (VBT). VBT allows the bandpass of a receiver
to be continuously varied in much the same way the volume
control adjusts the sound coming from a receiver. For example,
on a typical receiver with VBT the selectivity at 6 dB down can
be adjusted to any value from 2.7 kHz to only a few hundred Hz.
This can be a valuable feature in the hands of an experienced
SWL or DXer.

Another valuable selectivity tool is the notch filter. Figure
3-4 shows the selectivity curve of a notch filter. Notice how
the curve is almost the opposite of the one in Figure 3-3? This
is because a notch filter works in almost the opposite way a
bandpass filter does—the notch filter greatly attenuates any
signals on its center frequency. The bandwidth of a notch filter
is very narrow, usually a few hundred Hz or less. A notch filter
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is used to remove a “slice” of the receiver’s bandpass where an
interfering signal lies. For example, a 2.7 kHz bandpass might
be used to receive a SSB signal. Now suppose there is a CW
signal, occupying about 200 Hz of space, within the bandpass.
Careful adjustment of the notch filter will remove the CW
signal and any interference it causes. Using a notch filter
inevitably degrades the audio of the signal you want to receive,
but in cases of heavy interference a notch filter can mean the
difference between having understandable reception and the
signal being lost in QRM.

Most notch filters on newer receivers operate only when
the receiver is in the CW or SSB mode. Only older tube-type
receivers and a handful of modern radios let you use a notch
filter in the AM mode. This is unfortunate, since a notch filter
can be exceptionally valuable during AM reception. When two
AM signals are located close in frequency, the two signals can
“beat” against each other and produce a heterodyne. A “het” is
a piercing, high-pitched whistle that can render either or both
signals unlistenable. A notch filter in such cases can eliminate
the heterodyne and allow reception of the desired signal.

A “true” notch filter operates in the receiver's IF section,
and is sometimes described as an “IF notch filter.” A few
receivers have what is known as an audio notch filter. This is
really an advanced tone control, and blocks the audio fre-
quency of the heterodyne whistle. An audio notch filter is not
as effective as an [F notch filter.

Some receivers incorporate audio filters to aid in selectivity,
and numerous models of audio filters are available as accessories.
Like audio notch filters, audio filters are simply elaborate tone
controls capable of passing a desired range of audio frequencies
while reducing or blocking unwanted ones. Audio filters are
most effective for CW reception, as the Morse code characters
are single-tone and an audio frequency bandwidth of less than
100 Hz is all that is needed. Audio filters are less effective for
voice or music reception, and are no substitute for effective
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selectivity in the receiver’s IF circuitry. However, they can be
effective in some situations and allow you to tailor the audio
from your receiver to your own preferences.

With the shortwave bands becoming increasingly crowded,
the selectivity capabilities and options of a receiver are impor-
tant regardless of whether your listening interests are more
toward SWLing or DXing. Selectivity is one area where you do
get what you pay for; more expensive receivers have superior
selectivity and more options. The ability to choose different
bandpasses independent of mode is a valuable feature worth
looking for in a receiver.

Passband Tuning

The bandpass of a filter, like that shown in Figure 3-3, is
centered on the intermediate frequency of the receiver. The
selectivity bandpass is “fixed,” and various stations “move
across” the bandpass as the receiver’s local oscillator is tuned;
the IF frequency remains constant. However, there are some
situations where selectivity would be improved if we could move
the selectivity bandpass across the signal. This is accomplished
by a control known as passband tuning (called IF shift on some
receivers). Passband tuning lets you move the selectivity band-
pass above or below the frequency to which the receiver is tuned.

Passband tuning is especially useful if an interference source
lies exclusively on one “side” of a desired signal. Suppose that
an interfering signal, such as a CW or RTTY station, is located
2 kHz below an AM mode station you want to hear. Using
passband tuning, you can shift the selectivity bandpass up in
frequency so that only the AM signal’s carrier and upper side-
band is received. This is all that is necessary to successfully
receive the AM signal, and the interfering signal below the
carrier’s frequency is eliminated. With practice, passband
tuning lets you eliminate stubborn CW and RTTY interfer-
ence that cannot be removed with a narrow bandpass or notch
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filter. Another benefit of passband tuning is that you can use a
wider selectivity bandpass than would be otherwise possible to
eliminate interference, giving improved audio quality.

Noise Limiters and Blankers

One frequently misunderstood receiver control is the noise
limiter or noise blanker. It's also sometimes called the automatic
noise limiter. Many SWLs are disappointed in the performance
of such controls; they are effective against certain types of
noise but are ineffective against others. Despite this, a noise
blanker or limiter can be valuable in many situations.

Noise limiters and blankers aren’t the same thing. A
limiter is a simple circuit that “shaves off” the peaks of noise
pulses and reduces them to more tolerable levels. A blanker is
a more complex circuit that actually silences the receiver
during the period of a noise pulse. Both noise limiters and
blankers adversely affect the audio quality of a signal, with
noise limiters generally the worst offenders.

Noise blankers and limiters are most effective against “pulse”
noise such as automobile ignitions, switches, lightning bursts,
and similar noises of short duration. They are much less effec-
tive against continuous noise sources such as atmospheric static.

A noise limiter often can only be switched on or off. The
action of a noise blanker can usually be adjusted. Common
adjustments include the degree to which the noise blanker
operates, how fast it reacts to noise pulses, and whether it
operates on wide bandwidth or narrow bandwidth noise pulses.

Automatic Volume and Gain Controls

Many receivers today have some form of automatic volume
control (AVC) or automatic gain control (AGC). These circuits
try to maintain the audio output from the radio constant
regardless of changes in the strength of the received signal.
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They sample the level of the received signal and adjust the
gain of the RF and IF amplifier sections accordingly. If the
received signal weakens, the RF and IF gain is increased; if the
received signal increases in strength, the RF and IF gain is
reduced. '

Many AVC/AGC circuits have selectable speeds. The “speed”
refers to how quickly the AVC/AGC circuits can respond to
changes in the received signal. A fast AVC/AGC is best for
SSB and CW because these modes have no carrier and signal
strength drops to zero between Morse codes characters or words
in SSB. Since signal levels change so quickly, rapid AVC/AGC
action is necessary. A slower speed works best for AM, since a
carrier is always present and changes in signal level (due to
fading, etc.) are more gradual. Using a fast AVC/AGC speed
on some AM signals can result in distorted audio.

Almost all AVC/AGC circuits can be switched off. This is
because a rapidly fading signal can be distorted by AVC/AGC
action regardless of the speed used. In addition, you get maxi-

mum receiver sensitivity with the AVC/AGC off.

S-Meters and Signal Indicators

Almost every shortwave radio comes with an S-meter or
other signal strength indicator prominently displayed on its
front panel. Usually such S-meters are calibrated in “S-units”
from 1 to 9 with decibels indicated above “S-9” in increments of
20, 40, or 60 dB. Some receivers have LED signal meters, with
a stronger signal level lighting more LEDs than weaker signals.

Almost no two different shortwave radios—even two
examples of the same model—will give the same S-meter
reading for an identical signal. The S-meter or other signal
strength indicator is a relative indicator of received signal
strength, not an absolute measurement such as you get from a
thermometer. You'll sometimes see SWLs report in various

club bulletins that a signal was “20 dB over S-9” or that it
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“pinned the meter.” While these are colorful descriptions, they
don’t mean that a different receiver used by the same listeners
would indicate the same signal strength. If you have two
different radios, you can verify this for yourself by tuning the
same station, using the same antenna, and comparing the
various S-meter readings.

This doesn’t mean an S-meter is worthless. They are useful
when using antenna tuners, preamplifiers, or other devices,
letting you see when you have everything “peaked” for maxi-
mum petformance. A visual indication of how rapidly a signal
is fading can suggest the proper AVC/AGC speed or even give
clues to where the station is located. (Signals traveling over
the North Pole and its auroral region often have a rapid,
thythmic fading known as flutter.) Just don’t take S-meter
readings too seriously!

Memories and Multiple Tuning Circuits

One outgrowth of digital electronics has been many
receivers incorporating memories for storing frequencies. Many
of these receivers also have several different ways of tuning
frequencies stored in memories or of tuning frequencies out-
side of those stored in various memories.

You're probably familiar with the “memories” found in tele-
phones, timers, video recorders, and even microwave ovens. In
SW radios, a desired frequency is tuned and then entered into
memory (usually by pressing a few buttons in sequence). Often
the mode of reception can be entered along with the frequency.
Memories are generally numbered, and a desired frequency in
a memory can be tuned simply by turning the memory selector
to the number representing the desired frequency.

Some receivers come with a scan function for memory
frequencies or for the normal tuning circuitry. This allows the
radio to continuously tune through the memories until the
scanning is stopped by the operator or a signal of a certain
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strength. The time spent monitoring a frequency in memory
before scanning to the next varies from receiver to receiver,
but is usually quite short. Some receivers allow the scanning
function to also operate with the main tuning circuit; lower
and upper limit frequencies are specified, and the receiver
tunes through the range. The scan rate in such cases is usually
equal to the receiver’s tuning speed (1 kHz, 0.1 kHz, and so on).

Some receivers allow switching back and forth between
the main tuning circuitry and frequencies stored in memory.
Other receivers have what are, in effect, two main tuning
circuits. These are indicated by such phrases as “dual VFOs”
or “VFO A/B” in receiver advertising or front panel labeling.
These arrangements permit quickly jumping between two
frequencies operating in parallel to compare signal strength,
to check the time from WWYV, or just to keep track of two
different stations.

Memories and various other tuning circuits are handy for
both SWLs and DXers. You can store the frequencies of your
favorite stations or most wanted DX targets and “flip on” them
as easily as you change a television channel.

Beat-Frequency Oscillators and
SSB Reception

As we saw in Chapter 2, reception of CW and SSB signals
requires a beat-frequency oscillator (BFO) circuit. The output
of the BFO is fed to the receiver’s detector stage. Many com-
munications receivers employ a circuit known as a product
detector, a combination of a BFO and a special detector circuit
for improved reception of SSB and CW.

Simple shortwave radios often have a continuously variable
BFO. To receive CW and SSB on such receivers, the BFO is
adjusted for the most pleasing CW sound or until SSB is
resolved into intelligible speech. More advanced receivers
employ fixed-frequency BFOs. Such receivers can be identified
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by mode selector switches or buttons labeled “CW,” “RTTY,”
“USB,” etc. On such receivers, the desired mode is selected
and no further BFO tuning is required; however, sometimes
the receiver tuning needs to be slightly adjusted for best audio.
This is where an RIT control comes in handy.

Even if your prime interest in shortwave is international
broadcasting, having fixed selection instead of a tunable BFO
will be useful. This is because some AM signals that are weak
or suffering heavy interference are best received when tuned
as if they were SSB signals. This technique is known as exalted
carrier SSB (ECSSB) reception.

Exalted Carrier SSB Reception

Reception of AM signals on shortwave can be plagued with
many problems. One involves the bandwidth required for an
AM signal. If both sidebands and the carrier cannot be received,
the signal will be distorted or even unintelligible. Moreover, it
is possible (due to the way shortwave signals are propagated)
for one sideband to be received before the other one. Even
though the difference in the time between reception of the
two sidebands can be measured only in picoseconds or less, the
delay is enough to “confuse” the receiver’s detector stage and
produce distortion. Also, the carrier of the received signal
must be above a certain level relative to the sidebands in order
for the detector to operate properly.

However, it’s possible on communications receivers to
receive AM signals as if they were SSB signals through exalted-
carrier SSB reception. ECSSB gets its name from the fact that
the signal from the receiver’s BFO is “exalted” over the carrier
of the AM signal and replaces it for detection of the signal.

In ECSSB, an AM signal is tuned in the usual manner. The
receiver’s BFO is activated (either by switching it on or choos-
ing USB or LSB) and tuned so that its frequency matches (or
is zero beat with) the frequency of the AM signal’s carrier. By
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switching to a narrow bandpass normally used for SSB, only
one sideband of the AM signal is received. Either the upper or
lower sideband of the AM signal can be tuned, but usually the
sideband with the least interference is selected.

The term “zero beat” means the AM signal’s carrier and
the receiver’s BFO signal do not beat against each other and
produce a heterodyne.To tune the BFO signal to the received
signal’s carrier, select “USB” or “LSB” on the receiver’s mode
switch or turn on the receiver’s BFO. You'll hear the piercing
whistle of a heterodyne. Carefully tune and you’ll hear the
audio frequency of the whistle drop until it disappears. At that
point, the BFO and carrier are “zero beat” with each other.

You might find it necessary to readjust the BFO or receiver
tuning every few minutes during ECSSB reception. This is
because the BFO and carrier frequency must be within a few
Hz of each other, but the BFO frequency in most receivers
tends to “drift” over time. More expensive communications
receivers have BFOs that are more stable.

Exalted-carrier reception can also be used with wider band-
passes and stronger signals. The replacement carrier generated
by the BFO is stronger than the one in any received AM signal.
This reduces the effects of fading on the signal and helps the
receiver’s detector stage do its job better. One setting your
author finds effective when tuning the international broad-
casting bands is to use the normal AM bandpass but to place
the mode selector in USB or LSB (usually USB) and tune for
zero beat.

Synchronous Detection

One recent advance in receiver technology has been
synchronous detection, which can be thought of as “automatic”
ECSSB reception. When the synchronous detection circuit of
a receiver is activated, the receiver “locks on” to the carrier of
a received signal and keeps it at a constant level regardless of
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fading. The entire “zero beating” process is handled by the
synchronous detection circuit; all you have to do is tune a
desired signal and then activate the “synchro” detector. While
the result is the same as for ECSSB, the receiver is tuned just
like an ordinary AM signal.

The method to select which sideband to receive depends
on the receiver being used. If a receiver has passband tuning as
well as synchronous detection, the usual method is to tune the
passband tuning control above (for upper sideband) or below
(for lower sideband) the carrier frequency. In other receivers,
the main tuning is tuned slightly upward for the upper sideband
or lower for the lower sideband; sometimes LEDs will indicate
which sideband is being received.

Synchronous detection is one feature that I have found
valuable in many situations. | have experienced several
instances where I could tell a signal was “there” but was unable
to understand any of the audio. By switching the synchronous
detector circuit on, I was able in most cases to get weak but
fully readable audio. The improvement was often most notice-
able for signals just barely above the background noise level.
Receivers featuring synchronous detection and passband
tuning are not cheap; however, these features are certainly
worth the extra money if receiving signals under difficult
conditions is a prime criterion for selection of a receiver.

Learning to Use a Shortwave Radio

Some new SWLs buy the most expensive SW radio they
can afford but wind up disappointed when they can’t hear
certain stations and other things they want to hear. Thinking
the receiver is at fault, they sell it to another SWL. A few
months later, the original owner of the receiver notices in a
SWL club bulletin that the listener who bought the receiver is
using it to hear all sorts of rare DX. This isn’t because SW
radios improve with age like fine wine. It’s because skill is
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needed to get the most out of a receiver. This skill involves
recognizing reception conditions and being able to adjust the
radio’s controls and features for best reception under those
conditions.

Using a shortwave radio, especially a communications
model, is like driving a sports car or using a telescope. A new
set of skills is necessary to get the most out of it, and those
skills are only acquired with time and effort.

A shortwave radio by itself is nothing but a tool for short-
wave reception. Like all tools, you can use it well or use it
badly. An experienced SWL using an average receiver will
consistently get better reception, particularly of DX signals,
than an inexperienced SWL will using a top-of-the-line
communications radio.

One thing to understand is that a receiver cannot do
everything by itself. A good receiver must be connected to a
good antenna system, since a receiver can only work the signal
supplied by the antenna. And, as we’ll see in Chapter 5, radio
reception conditions play a major part in determining whether
or not you can hear a station. These conditions change from
season to season (and even day to day) and set real limits on
what it’s possible to hear. For example, no matter how good a
receiver or antenna one might use, it will be impossible to
hear a station from Brazil on 90-meters at noon from a loca-
tion in central North America.

The best way to use the controls of a shortwave radio
varies with reception conditions and the signals you're trying
to receive. The correct use of a radio’s AVC/AGC and noise
blanker can determine whether you're able to understand a
signal or not. The same applies to the RF gain control. For
example, many SWLs find SSB reception best when they turn
the receiver’s volume all the way up and use the RF gain con-
trol as a “volume” control. This technique doesn’t work with
all receivers or signals, but is the sort of thing you have to
learn from experience and practice.
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Selecting the proper bandpass is also something you learn
with time. It is possible, for example, to tune a 6 kHz wide
AM signal using a 2.7 kHz bandpass filter without resorting to
ECSSB. This is done by tuning so you receive the original
AM carrier and part of one of the sidebands. This results in
“clipped” audio and a loss of fidelity, but it can mean the
difference between understanding a signal and not being able
to identify it at all. Using PBT/VBT or a notch filter for best
results is also something that can only be learned with time
and practice.

There are other little tricks you learn with practice. Some-
times the best reception of an AM signal can be had by tuning
a kHz or so off the carrier frequency. On the lower frequencies,
such as below 8 MHz, you can often improve readability by
reducing the RF gain of your receiver. Each receiver has its own
quirks, and it will take time to learn just what yours is—and
isn’t—capable of.

How do you learn these tricks? Start off with the louder
stations on shortwave or the AM broadcast band. Play with
the various controls of your radio and see what effect they
have on the signals. Don't be afraid to try different combina-
tions and to set controls to different positions than those the
owner’s manual suggests—after all, you can’t break the radio
by doing so and (I hope this isn't too big a secret!) the people
who write the instruction manuals that come with shortwave
radios often don’t really understand how to best use the radios.
Experiment, for example, with listening to a strong local AM
station using the USB and LSB modes of your radio. Trying
adjusting the RF gain controls and using different selectivity
bandwidths. It’s a lot easier to learn on such loud signals than
it is with weak signals on crowded SW bands!

When you tune shortwave, try tuning much less rapidly than
you would an ordinary AM or FM radio. The same turn of the
tuning knob that might move you past a half-dozen local AM or
FM stations can zip you past several dozen shortwave stations!
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You have to develop your SWL “ears.” It takes experience to
recognize weak signals buried in QRM that might be improved
by using a narrower bandpass or ECSSB. DX signals, by defini-
tion, are not powerful, easily noticed signals. Less experienced
SWLs tune right past these, while more experienced listeners
realize that something is buried down in the “mud.”

Don'’t expect to hear everything in this book in one night
or in one week. Don’t blame your radio if you can’t. Practice
using your receiver under different receiving conditions with
different signals. And, above all, don’t get discouraged. We all
fell down some when we learned to walk, but there was no other
way to learn how to walk. Eventually, we got the hang of it.
The same applies to SWLing. The skills will surely come, and
soon you'll be able to hear everything mentioned in this book
and much more!

Which Receiver to Choose?

There is no single best receiver for everyone. The one
that’s best for you depends upon your interests and level of
experience.

If you're starting out in SWLing, a simple portable SW
radio with direct frequency readout and SSB/CW capabilities
should do fine. Such a radio will let you sample what short-
wave radio has to offer as well as gain experience and define
your listening interests more precisely. If your main listening
interest turns out to be listening to major international broad-
casters, such a receiver will likely be all you ever need. If, on
the other hand, SWLing fails to hold your interest, you haven't
made a major investment and you still have a radio for travel
or emergency use.

Reviews of shortwave radios can be found in magazines
such as Popular Communications and Monitoring Times. SWL
club bulletins and their special publications also have receiver
reviews, although these are uneven in quality (some reviewers
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for SWL club bulletins are frankly not technically competent
enough or sufficiently experienced to evaluate receivers). Per-
haps the best reviews of all are prepared by Larry Magne and
published in each annual edition of Passport to World Band
Radio. Larry also prepares a series of “white papers” reviewing
various popular receivers which are available. Addresses for
these and other useful publications are in the appendix.

One thing to beware of are reviews which appear in general
interest consumer publications. The few that I've seen have
been appalling. The reviewers for such publications inevitably
lack the necessary familiarity with shortwave radio to intelli-
gently review a receiver. One memorable review castigated a
radio for poor performance on frequencies below 10 MHz; it
turned out the reviewer had only used the radio in the early
afternoon on a summer day!

If the choices facing you when selecting a receiver seem
daunting, you can at least take comfort in the fact that your
dollars buy more and better performance than ever before.
While making the best selection can be a problem, it’s difficult
to make a bad choice today!
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CHAPTER FOUR

Antennas and Accessories

NTENNAS MAY BE the most misunderstood topic
among SWLs. A quick glance through various SW
club bulletins and commercial publications will
show there’s no shortage of information (and misinformation!)
about antennas. Yet somehow many people wind up with either
too much antenna or one that’s inadequate for their needs.

A similar situation exists with accessories. Properly selected
(and used) accessories can greatly enhance the “DX-catching”
ability of a receiver. But poorly chosen or incorrectly used
accessories can easily decrease the performance of even the best
SW receiver.

With both antennas and accessories, it’s often true that the
most expensive or complex solutions aren’t the best. A little
knowledge about the two lets you decide on cost-effective
enhancements for your shortwave radio. Let’s take a look at
them in more detail.

Some Antenna Theory

The subject of antenna theory can be complex—just look at
any book on antennas published for ham radio operators or com-
munications engineers! That'’s because those users of antennas
are usually concerned with transmitting antennas. The wrong
antenna when transmitting can damage station equipment.
Fortunately for us SWLs, the requirements for receiving anten-
nas are less demanding. The only penalty for using a “wrong”
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antenna is poor reception. (Of course, any receiving antenna
must be installed and used with safety considerations in mind.
We'll talk about these later.) You can install and use a shortwave
receiving antenna in places and situations where you couldn’t
do the same with a transmitting antenna. As long as you pre-
vent stray, unwanted electrical charges (lightning, contact with
power lines, and the like) from entering your receiver via the
antenna, you can connect whatever type of antenna you want
to your receiver without worrying about damaging your radio.

The basic principles behind antennas are simple. Radio waves
traveling through space strike an antenna and cause very feeble
electric currents to be produced (or induced) in the antenna.
These faint currents then flow from the antenna to the receiver.
This simple description of how an antenna works intuitively
suggests that a larger or longer antenna works better than a
smaller or shorter antenna, since the bigger antenna would
logically seem to be able to “capture” more of the energy pre-
sent in radio waves. It also suggests that an antenna should be
clear of metallic obstructions which could absorb radio waves
before they reach the antenna. The second observation is
always correct; every antenna should be “in the clear” as much
as possible. The first observation is sometimes correct, but not
always. Depending on the frequency being tuned, a shorter,
smaller antenna may outperform a longer and larger one.

The reason why bigger is not always better with shortwave
antennas is that an antenna gives best performance when it is
resonant at the frequency being tuned by the receiver. Whether
or not an antenna is resonant depends on the wavelength of the
radio signal being tuned. All radio signals travel as series of waves
having positive and negative peaks, as shown in Figure 4-1. The
wavelength of a radio wave is defined as the distance between
two positive peaks of the wave. As we noted back in Chapter 2,
wavelength is measured in meters. Thus, the wavelength of radio
waves in the 3500 to 4000 kHz range is between 80 to 75 meters
long. As signals increase in frequency, their wavelength decreases.
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An antenna is resonant at a given frequency when its length
is such that it takes a complete radio wave cycle for an electric
charge to travel from one end of the antenna to the other and
back again. This is defined as the electrical length of the antenna,
and can be much different from the actual physical length of
the antenna. In fact, the physical length of the antenna is only
one factor in determining the electrical length of the antenna.
It’s possible to use coils of wire (called inductors) and tuning
capacitors to alter the length of time it takes an electrical charge
to travel across the antenna and back. This means a resonant
antenna can be longer or shorter than a physical half-wave-
length, and that a single antenna length (such as 100 feet) can
be “tuned” to resonance on a number of frequencies by using a
tuning device constructed from variable inductors and capacitors.

Why is a resonant antenna important? Because maximum
energy is transferred from the antenna to your receiver at
resonance. This involves impedance. Impedance can be thought
of as a circuit or device’s opposition to the flow of a current.
When two electrical circuits or devices are connected, the
maximum power transfer takes place when the impedances of
the connection points are equal. In our case, this means the
impedance of an antenna should equal the impedance found at
the receiver’s antenna input connections. Impedance is mea-
sured in ohms, represented by the symbol Q.

Positive peak
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FIGURE 4-1: Wavelength is defined as the
distance between the positive peaks of a radio wave.
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A resonant antenna for a given frequency that is one-half
wavelength long has an impedance in the range of approxi-
mately 35 to 70 Q. For this reason, almost all SW receivers
have an antenna input impedance of 50 Q. This is an impedance
value near the middle of typical resonant antenna impedances,
and any differences in values between the receiver and antenna
aren’t significant in the real world. Maximum power is trans-
ferred between the receiver and antenna, and the receiver has
the most signal available to work with.

Untuned, nonresonant antennas have impedance values
which can vary widely but are usually in the neighborhood of
several hundred ohms or even higher. When such an antenna is
connected to a receiver’s 50-Q antenna input, the mismatch is
severe, and much of the signal developed in the antenna cannot
be transferred to the receiver and is “lost.” To partially compen-
sate for this, some receivers have a high-impedance antenna input
(sometimes labeled high-Q or high-Z) in addition to the 50 Q
antenna input. These high-impedance inputs have impedances
of several hundred ohms and are better able to match untuned
antennas. However, there’s usually a remaining impedance
mismatch and some loss of signal. This can be verified by using
the same random-length antenna and connecting it without a
tuner to a receiver’s high-impedance input and then switching
it through a tuner to the 50-Q input. A significant improvement
in signal strength can be obtained using the tuner through the
50-Q input. While the difference isn’t important in most cases,
it can mean the difference between hearing a weak DX station
or just hearing noise.

The 50-Q connector on receivers is designed to accept a
coaxial cable plug, while high-impedance connectors are usually
of the “spring” or screw terminal type designed for direct con-
nection to random wires. There is usually no problem in using
antenna tuners, since most have an input connection for ran-
dom wire (such as screw terminals) and an output for coaxial
cable. A few tuners, however, use “phono” plug connectors
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(often found on stereo equipment) as a cost-saving measure.
Adapter plugs for such situations are available from electronics
parts and shortwave equipment dealers.

How Much Antenna Do You Need?

Probably not as much as you think. The temptation for
many SWLs is to erect as large and elaborate an antenna system
as possible, but most of them could get satisfactory results with
something much simpler and cheaper.

In the last chapter, we noted how most shortwave receivers
have more than enough sensitivity and that major international
broadcasters are using high power transmitters and efficient
antennas. These two factors mean you can get by using a very
simple (i.e., crummy) antenna if you're mainly interested in
listening to international broadcasters and other easily heard
stations.

Almost all portable receivers can be equipped with a tele-
scoping “whip” antenna. In most cases, this will give perfectly
satisfactory reception for everything but rare DX stations. In
fact, the addition of an outside antenna can produce overload-
ing in many such receivers. If you're using a portable receiver,
adding an outside antenna to it might be more trouble and
expense than it’s worth!

More expensive communications receivers can also give
satisfactory performance in most situations using simple anten-
nas. However, this means a lot of the performance and poten-
tial of the receiver would be wasted because of an inadequate
antenna. If you're going to spend hundreds or thousands of
dollars on a premium receiver, you might as well spend another
$50 or so to install an antenna that gives your receiver as
much signal as possible.

Fortunately, a good antenna system for 1600 kHz to 30 MHz
is simple to make and install, as we’ll see in the next section.
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A Simple 1.6 to 30 MHz Outdoor Antenna

Figure 4-2 shows an antenna system capable of giving
excellent results from 1600 kHz to 30 MHz. You can find all the
parts, except possibly the antenna tuner, at a local electronics
store. All components, including the tuner, can be found at ham
radio and shortwave equipment dealers. You'll need two antenna
insulators (either the “egg” or “dog bone” type), nonmetallic
support rope, insulated wire to connect the antenna to the
receiver (called “lead-in"), and bare copper wire. The best bare
copper wire is the stranded variety in #12 or #14 gauge; solid
wire tends to “kink” more than stranded. Insulated wire can be
substituted for bare copper wire, since radio waves penetrate
plastic insulation easily and lose no strength.

Above all, you have to keep safety in mind when installing
any outdoor antenna! Carefully survey the area in which you
plan to install the antenna, including the path the lead-in wire
will take. Make certain there is no possibility of any contact
WHATSOEVER between any part of the antenna system and
power lines, lighting fixtures, telephone lines, air conditioning
units, transformers, or other voltage sources! Each year in the
United States, several people are electrocuted while attempting
to install various types of antennas. Almost all such deaths
could have been prevented by careful advance planning.
Fortunately, almost no deaths result from attempts to install
SWL antennas. Let’s keep it that way!

Antenna insulators come with two holes in them. Pass the
nonmetallic support rope through one hole of each insulator
and secure the support rope tightly to each insulator. The sup-
port ropes can be attached to various supports such as trees,
poles, sides of buildings, and the like. (DON'T attach to an
electric power or telephone pole, however.) The other hole on
each insulator is where the wire making up the antenna itself is
connected. Approximately two feet of the antenna wire should
be passed through this hole and looped through it a few times.
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FIGURE 4-2: A diagram of a simple g:';:ial
but versatile all-band antenna system. 10 receiver

The remaining wire is then twisted around the antenna wire or
insulator. The length of the antenna wire itself is not critical,
but a length of 50 to 100 feet is a good choice. You won’t notice
a major difference in reception using shorter or longer wire
lengths unless the length is significantly shorter (25 feet or less)
or longer (over approximately 250 feet or more).

The one crucial connection involves attaching the insulated
lead-in wire to the antenna wire. The attachment can be made
wherever it's most convenient for you—at either end of the
antenna or even in the middle. Note that plain insulated wire
is used instead of shielded cable (such as coaxial cable), as the
lead-in wire itself absorbs additional energy from radio signals.
The lead-in wire’s connection to the antenna wire should be
soldered, not merely wrapped or mechanically connected (as
with an “alligator” spring clip). This is because a mechanical
connection will quickly become loose or deteriorate, causing a
high resistance connection (or even a broken connection)
between the lead-in and antenna wires and making the
antenna much less effective.

You should make any solder connections before installing the
antenna. A good solder connection consists of a strong mechan-
ical connection soldered with enough heat and the right kind of
solder. To make the mechanical connection, select the area on
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the bare wire you want to connect the lead-in wire to. Using
fine sandpaper, gently rub a two inch long area at that point
until the copper is bright and shines like a new copper cent.
Remove any stray particles and grit from the area with a damp
cloth. Remove about four inches of insulation from the lead-in
wire and repeat the process on the exposed wire. Remember to
use a fine sandpaper and rub gently since the wire can be
damaged if you're too rough.

Wrap the lead-in wire tightly around the antenna wire. A
good method is to leave approximately one-half inch of stripped
lead-in wire “below” the point where the lead-in first makes
contact with the antenna wire and wrap any remaining exposed
lead-in wire around this section. Some SWLs prefer to wind by
looping three or four turns of exposed lead-in around the half-
inch section. They then resume looping the exposed lead-in
around the antenna wire and repeat the process as necessary. A
little practice will soon show which method works best for you.
The only requirement is that the resulting mechanical connec-
tion be both tight and secure.

The connection must be soldered using only rosin core
solder; acid core solder used for metal work will corrode electri-
cal connections. Use a soldering iron of about 30 to 400 watts,
although a higher wattage iron or soldering gun might be
necessary if you're making the connection outdoors on a cool
day. To make a good solder connection, apply heat to the con-
nection to be soldered rather than to the solder itself. Don’t
melt solder with the iron and then let it drip or flow over the
connection. Instead, apply the iron directly to the lead-in/
antenna wires. It's best to heat the “bottom” of the connection
for several seconds and then apply solder to the “top” of the
connection. Keep applying solder until the entire connection is
coated with solder and then remove the iron. Don't touch the
connection until it’s cooled for a minute or so—this is necessary
to let the solder “set” properly. If you've done a good soldering
job, the result will be a connection covered by bright, shining
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solder. Dull, pitted solder indicates a poor connection that
won’t conduct properly and will probably come loose. If it is
dull or pitted, apply more heat to the connection until the
solder “reflows.” After the connection has cooled, wrap it in
weather-resistant tape such as electrical tape.

Unlike some antennas, this system will show few (if any)
directional characteristics, so the direction in which you install
it is unimportant. The prime consideration in installing this
antenna is safety. Once that is satisfied, the only real criterion
in deciding the location of the antenna is convenience in
installation. Using the nonmetallic support ropes, hang the
antenna between any two supports (but NEVER power or
utility poles). Typical supports could be your house, garage,
utility building, trees, or non-metallic poles such as surplus
wood telephone poles.

The lead-in is brought into the house for connection to the
antenna tuner. Most lead-in wire can be easily slipped under a
closed window without difficulty. Some packaged antenna kits
for SWLs include what is known as a “window feedthrough” or
similar term. This is a short (usually less than a foot) length of
flat wire, similar to the “twinlead” cable often used with TV
antennas, that has metal connectors on each end. The idea
behind this is to slip the window feed-through under a window
sill and close the window. The lead-in is then connected to the
metal connector outside the window, and the antenna tuner is
attached to the connector inside the window. All connections
should be soldered. The value of this item is dubious; it's hard
to imagine a situation where the window feed-through could fit
under a window but the lead-in wire couldn’t. It’s a real mystery
why some manufacturers continue to include this item in their
antenna packages; it's more trouble than it’s worth.

Most antenna tuners are designed for amateur radio pur-
poses. However, these all work well for SWLs. There are also
antenna tuners designed specifically for SWLs, and these are
often more cost-effective than those intended for amateur use.
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The best type of tuner is what is described as a “random wire”
tuner. Happily, this type is inexpensive and easy to use. A random
wire tuner usually has only two controls, labeled inductance
and capacitance. The “inductance” control moves in steps (like
the channel selector of a television) while the “capacitance”
control is continuously variable, like a volume control. On the
rear of the unit is a pair of coaxial input connectors (described as
“S0-239” connectors in manufacturer literature). The antenna
lead-in is connected to one SO-239 and the other is used to
connect the tuner to the receiver using a short length of coaxial
cable with input (PL-259) connectors. Connecting the lead-in
to the tuner is simple. Remove about three or four inches of
insulation from the end of the lead-in and “fold” the wire
together to make a “plug.” The plug is then inserted into the
SO-239 antenna input.

Using the tuner is simple. The “inductance” control is set
until the station being tuned is loudest or the background noise
is greatest. The “capacitance” control is then rotated for peak
signal strength or maximum background noise. As an analogy,
think of the “inductance” control as “coarse tuning” and the
“capacitance” control as “fine tuning.” For best results, you'll
have to re-adjust these control every few hundred kHz as you
tune through the shortwave bands.

CAPACITANCE
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This antenna is very easy to construct, but will give you
years of satisfactory service if carefully built and installed. If you
have the space for it, this antenna is probably the best choice—
all things considered—for SWLing and DXing from 1600 kHz
to 30 MHz.

Coaxial Cable, Grounds,
and Lightning Arrestors

The uses and limitations of coaxial cable and lightning
arrestors are often poorly understood, and SWLs often misuse
them. In the former case, you lose only money and performance.
In the latter case, you could lose your life.

You might wonder why coaxial cable wasn’t used as the
lead-in for the antenna we just discussed. Coaxial cable was
originally developed for transmitting applications. Its construc-
tion involves a center conducting wire surrounded by foam or
plastic insulation. In turn, this insulation is surrounded by a
metal braid known as a shield. This metal braid is covered by an
outer layer of rubber or plastic insulation. “Coax” comes in
different sizes and types, and is rated by its ability to handle
transmitter power and how much of that power is lost in the
coax itself before reaching the antenna. Common types of coax
include RG-58 AU, RG-8U, and RG-213. The impedance of
these types is 50 Q.

The principal advantage claimed for coax is that it prevents
noise and unwanted signal pickup because it is “shielded” by
the metal braid, which prevents radio signals from entering or
leaving the coax. In addition, it's claimed that coax prevents
the loss of precious signal strength between the antenna and
receiver. Actually, these claims are true when coax is used with
certain antenna types (such as the dipole) and receivers. But
when used with other antenna types, such as random wires,
coax’s advantages are wasted.

Coaxial Cable, Grounds, and Lightning Arrestors
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Coax must be properly terminated. This means its metal
shield must either be connected to half of a “balanced” antenna
(such as a dipole) or to ground. In electronics, “ground” does not
necessarily mean the earth itself; it means a point of zero voltage
(which the earth is) to which a circuit can be connected with-
out affecting its operation. If coax is not properly terminated, the
shield has no effect and can even act as a random wire antenna!

What would happen if you tried to use coax for lead-in with
the antenna in the previous section? If the coaxial cable is
attached to the tuner through a PL-259 connector, the metal
braid of the coax will act as part of the antenna wire instead of
a shield—the exact thing that happens if you used insulated
wire instead of coax for the lead-in. If the center wire of the
coax is attached to the tuner without using a PL-259, the metal
braid simply “floats” electrically and does nothing—it delivers
no signal to the tuner, and it doesn’t prevent unwanted signals
from penetrating the coax.

Despite this, you might hear of SWLs who swear the perfor-
mance of their random wire antenna increased markedly when
they switched from ordinary lead-in wire to coax. This is
because those SWLs finally made a proper connection to the
antenna itself when switching to coax. Many SWL equipment
suppliers stock coax and recommend it to their customers.
There’s a good reason—called profit—but it has nothing to do
with performance. If you're using a random wire antenna, the
only coax you need is a short length to connect the tuner and
receiver. Otherwise, forget about coax unless you're using an
antenna whose design requires its use.

Grounds are another source of confusion. For years, SWLs
have been urged to “properly ground” their receivers by running
an insulated wire from their receiver’s ground terminal to a cold
water pipe or metal rod driven into the earth. Even contempo-
rary SW receiver manuals recommend this practice. SWL “folk
wisdom” holds that grounding a receiver increases its perfor-
mance and protects the receiver from lightning.
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[t ain't so, folks.

Grounding was often necessary back in the days of vacuum
tube receivers, as stray voltages were often found on the chas-
sises of those sets. It is still true with a few modern receivers
designed primarily for commercial applications. But most of
today’s SW radios are adequately grounded through the AC
power line. Adding a ground wire to such radios not only doesn’t
enhance reception, it can actually bring in more electrical noise
and hurt reception more than it helps!

Why? A wire connected to a cold water pipe or ground rod
will conduct direct current or very low frequency radio energy
(a few hundred Hz or less) well, and does a good job of draining
away stray voltages from the receiver chassis. But our old friend
impedance comes into play as the frequency of the radio energy
increases. At shortwave frequencies, the impedance of the wire
will be so high that the cold water pipe or ground rod is effec-
tively “disconnected” from the circuit and does nothing. If any-
thing, the wire acts like another antenna and can “de-tune” the
antenna system! (To get a good ground at radio frequencies, large
flattened copper braid, known as “grounding strap,” is needed.)

As with coax, you'll find SWLs who swear that receiver
performance increases when they added a ground. (Even a tech-
nical columnist for a monthly radio publication, who should
know better, continues to propagate this myth.) In such cases,
what has happened is that the SWLs have changed some other
aspect of their antenna system without realizing it—or the
ground wire itself acts like another antenna. If you still think a
ground connection is valuable, try a little experiment: install a
ground like your receiver’s manual instructs, and listen to various
stations with the ground connected and then disconnected.
Notice any change at all? That’s why your author hasn’t used a
ground connection in years!

Far more dangerous is the myth that a ground connection
can protect your antenna, receiver, or home against lightning
strikes. Let’s be blunt: Nothing can protect a receiver against a
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lightning strike entering from the antenna. NOTHING. There is only
one way to protect a receiver against lightning and that is to disconnect
the antenna and unplug the AC line cord during thunderstorms or if
it is to be left unattended during thunderstorm. Anyone who tries
to tell you differently doesn’t know what they’re talking about.

There’s a category of devices known as “lightning arrestors,”
and these are dangerously misnamed. These are designed either
to short a voltage surge to ground or “pop” like a fuse when a
voltage surge is detected. “Lightning arrestors” can be valuable
in protecting the circuitry of a modern receiver from damage
due to static electricity which builds up on an antenna. That's
the main benefit of them—and it’s a significant one. But they’re
worthless in preventing damage from lightning.

If a thunderstorm threatens, unplug your receiver from the
AC line and disconnect it from your antenna. Some listeners
go so far as to remove the lead-in from inside their homes and
hang it outside from hooks or other supports when they’re not
listening. A lot of trouble? Sure—but not as much trouble as
having to buy a new receiver to replace one destroyed by
lightning.

Other Types of Antennas
We've mentioned the dipole a couple of times. This is a good

choice if you're interested in listening to a specific narrow
frequency range, such as 500 kHz.

A dipole is a wire that is approximately one-half wavelength
long at the frequencies you want to listen to. It is divided in the
middle by a center insulator. Coax is used as lead-in, and the
center conductor is connected to one “half”’ of the dipole while
the coax shield is connected to the other. The dipole has an
impedance of about 75 Q and an antenna tuner is normally not
needed. Dipoles are not much more difficult to build and install
than the random wire antenna previously discussed.
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The big drawback to dipoles is that their performance falls
off greatly once you tune away from the frequency range they're
“cut” for. Thus, a dipole is best once you have enough SWLing
experience to know those bands you're most interested in listen-
ing to. Full details on dipole theory and construction can be
found in various amateur radio antenna books.

A variation is the trap dipole, which covers several different
bands with a single antenna. “Traps” are inductors (coils of wire)
enclosed in weatherproof plastic. A trap dipole has a center
insulator and two sections through which the traps are spaced.
These traps make the dipole resonant on several different bands,
usually the major international broadcasting bands and 60
meters. These are usually more compact than an equivalent
“full size” dipole and are easy to build and install. However,
they are often expensive and do not perform significantly better
than random wire antennas.

Another antenna type used by some SWLs is the vertical,
which can be constructed or purchased commercially. The
typical vertical is a metal rod one-quarter wavelength long
mounted above a set of radial wires extending outward from the
point where the vertical rod is mounted. The radial wires may
be buried underground if the vertical is ground mounted or
extended outward with supports if the antenna is mounted on
the roof of a building. Like dipoles, verticals can be electrically
shortened by adding traps to the vertical rod. Verticals have
been favored by ham radio operators interested in DX, since a
vertical responds well to signals arriving at a low angle above
the horizon (this happens to be the angle from which many
DX signals arrive). Another advantage is that verticals can
often fit into less space than dipoles.

Verticals do have shortcomings, however. An adequate
radial system is essential for proper operation; too few radials
can mean poor performance. Many verticals need guy wires to
keep them from being blown over by winds.

Other Types of Antennas
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Verticals have much potential for serious DXing. Unfortu-
nately, commercially available verticals don’t cover such prime
DX bands at 90 and 60 meters and are expensive for the perfor-
mance they deliver.

Antennas for Limited Space
and Difficult Situations

If you find yourself living in a condominium, apartment, or
other area which prohibits the erection of outside antennas,
you've got company. Fortunately, living in such residences is no
bar to enjoying SWLing.

If you live in a wood or masonary structure without a metal
frame, you can get by fine with an indoor antenna. Radio waves
penetrate wood easily, and a single brick or stucco wall doesn’t
significantly weaken signals. The situation changes drastically if
you live in a building constructed with steel and reinforced con-
crete. Such buildings absorb a lot of radio energy, and antennas
inside them are virtually useless. The same thing applies to
antennas inside mobile homes. Homes and other structures
with aluminum siding may or may not present similar problems;
it all depends on whether there is another path for radio energy
to enter the structure (such as through a nonmetallic roof).

The traditional installation for an indoor antenna is the
attic. Typically this is a random wire connected to an antenna
tuner. You might have a problem running a lead-in wire from
the attic to the room where the receiver is located; the lead-in
can be unsightly, kids love to tug on it, dogs like to chew it, and
adults have been known to trip over it. One inelegant—but
effective—solution is to simply leave the random wire scattered
out of sight somewhere in the room where your shortwave radio
is located. Possible hiding places include a closet, under furni-
ture (such as a bed or sofa), or even behind the desk, table, or
other furniture you place the radio on. Messy? Sure, but it can
deliver surprising results when used with an antenna tuner.
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Some listeners have had good results with so-called “invisi-
ble” antennas. They're not really invisible, but they are harder
to notice. A very small wire gauge is used, with #28 and #34
being favorites (these are sometimes known as “magnet” wire).
Insulators are hand-constructed from clear plastic tubing or
strips. If coax is required, special small diameter types such as
RG-174/U are used. The entire antenna is light enough to be
supported by kite twine or even rubber bands. These antennas
are really difficult to notice, even from adjoining homes, unless
you know where to look. The problem is that such antennas
aren’t very durable. High winds, ice, or other bad weather usu-
ally bring one down quickly. Birds also have difficulty noticing
the fine wire and sometimes collide with it. (In most cases, the
antenna suffers more damage than the bird.)

Listeners living in apartments or condominiums, particu-
larly high-rise buildings, have more difficult problems. Often,
there are no support structures or access to the ground. On the
upper floors, there can be strong and unpredictable winds. Yet
such buildings are invariably constructed of steel and concrete,
making an outside antenna necessary.

If you're in such a situation, you have my sympathy. I once
lived on the thirty-sixth floor of a 42-story condominium. Rig-
ging up any sort of permanent outside antenna was impossible.
My solution? I used a 30-foot random wire feeding an antenna
tuner. Whenever I wanted to listen, I just opened a window
next to my receiver, carefully lowered the random wire down
the side of the building, and went SWLing. When I finished, I
pulled the wire back inside and set it aside until the next time.
Its performance wasn't equal to a good permanently-installed
random wire, but it did allow easy reception of international
broadcasters and some DX. Moreover, it was safe, inexpensive,
didn’t bother anyone, and allowed me to enjoy SWLing despite
a blanket prohibition by the condominium association on any
sort of outside antennas.
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Listeners in similar circumstances have used this approach
with some interesting variations. One SWL uses a fishing reel
to raise and lower the antenna wire! Others get acceptable
results just by leaving random wire resting outside a window sill
rather than lowering it.

The moral of all this is that you shouldn’t despair if you live
in a “problem” environment. As long as you can get some wire
outside and feed its output to an antenna tuner, you can enjoy

SWLing!

Active Antennas

An active antenna is a physically short antenna element
(often measuring less than five feet in length) connected to an
amplifier stage. The antenna element in some active antennas
is designed for mounting outside and is connected to the ampli-
fier unit by coaxial cable. Other active antennas have the
antenna element built into the amplifier unit and are designed
for use indoors. Several varieties of active antennas have been
introduced in recent years, and each is touted as the ultimate
solution for SWLs unable to install a full-size random wire
antenna. Even some SWLs who live where they could erect an
ordinary antenna have opted for an active antenna.

Are active antennas really as effective as their manufactur-
ers claim? It depends upon the situation. They can be useful in
some cases. But if you have the space to install a properly tuned
random wire antenna or vertical, you'll find those will outper-
form the active antenna in virtually every instance.

An active antenna is subject to the same rules as other
antennas. For example, the antenna element itself must be
outside any steel or concrete structure to be effective. An
indoor active antenna in such situations will be just as effec-
tive—or, more accurately, ineffective—as any other type of
antenna. Moreover, the amplifier unit will amplify atmospheric
and local electrical noise as well as the signal.

Antennas and Accessories



The most critical part of an active antenna, and the most
likely source of trouble, is the amplifier unit. The amplifier unit
is, in effect, an extra receiver RF amplifier stage which precedes
the actual receiver RF amplifier stage. It is subject to all the
problems that the receiver RF amplifier stage is subject to,
including overloading and the spurious signals that result. One
particular problem with some active antennas is that signals
from strong local AM broadcast band stations can cause spuri-
ous signals throughout the lower frequency shortwave bands.
This is especially frustrating since active antennas are most
likely to be used in urban areas where such strong AM band
stations are usually found. To combat this, most active antennas
include an attenuator or gain control. Unfortunately, reducing
the gain of an active antenna enough to prevent overloading
often makes it not very useful.

Amplification of the signal presents another problem. Any
amplification of a signal, whether by the receiver or active
antenna, introduces some noise into the signal. This is no prob-
lem as long as long as the signal is amplified more than the
noise level introduced. However, it does mean that “passive”
antennas such as random wires will give quieter signals than
any active antennas. And the noise introduced by an active
antenna may vary from frequency to frequency.

Another thing to remember is that an amplifier can’t
amplify what it doesn’t have. There is only so much signal that
a short antenna element can absorb and deliver to the amplifier
unit, and that signal can be masked by amplifier and natural
atmospheric noise. Even a high-performance amplifier unit
can’t overcome the limitations inherent when using a short
antenna.

The performance of active antennas varies widely among
different models. A few years ago, an active antenna manufac-
tured by a well-known Japanese company was found in testing
to have widely varying gain and noise at different frequencies.
At some frequencies, it delivered no gain at all and, coupled
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with the amplifier noise, produced a signal worse than if the
amplifier wasn’t used! Performance claims for active antennas,
such as “performance equal to a 100-foot random wire,” should
be taken with large grains of salt. Does such a claim refer to a
tuned or untuned random wire! Is this true at all frequencies or
at just a selected one? Without such information, you can’t
propetly evaluate such claims.

If you decide to try an active antenna, purchase it from a
dealer or manufacturer who will allow you to return it after a
trial period. Some SWLs swear by active antennas, while others
swear at them.

Preamplifiers and Preselectors

A preamplifier or active preselector is an external RF amplifier
stage placed between an antenna and a shortwave receiver.
Many also include an antenna tuning circuit in addition to an
amplifier section; the amplifier section can usually be switched
off and the antenna tuning unit can be used without the signal
being given extra amplification.

Many of the same comments regarding a receiver’s RF
amplifier section and active antennas also apply to preampli-
fiers and preselectors. Overloading can take place from strong
signals on shortwave and the AM broadcast band, although
most preamplifiers are better in this regard than active anten-
nas. Gain can be controlled continuously, and the units can be
“peaked” for best performance in a desired frequency range.

Preamplifiers and preselectors must be used carefully, since
many receiver RF amplifier sections can’t handle the added
output from them. This is especially so with less expensive
receivers; their RF amplifier sections get “swamped” and you
have wall-to-wall spurious signals. Excellent dynamic range, as
found in quality receivers, is a must. Since the added gain from
a preamplifier or preselector is often not necessary, many SWLs
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use theirs primarily as an antenna tuner and switch in the
added gain only when they find a signal too weak to read.

Preamplifiers and preselectors work well with a wide variety
of antennas. An outdoor random wire or other antenna con-
nected to a preamplifier or preselector is an ideal arrangement
for both SWLing and DXing. Moreover, short antennas can be
used with them to make your own “active antenna,” usually at a
lower cost than an active antenna system.

Antennas for the Broadcast Band
and Longwave

Listeners interested in tuning the AM broadcast band and
longwave have special antenna needs. The sheer physical size of
resonant antennas at those frequencies is a problem; a dipole for
1000 kHz (near the middle of the AM broadcast band) would
be 468 feet long! Moreover, many antenna tuners, preselectors,
and preamplifiers only operate on frequencies above 1600 kHz.
Because of such factors, specialized antenna systems have been
developed for use below 1600 kHz.

The most effective antenna for such frequencies is known
as the Beverage. This is an extremely long (over 1000 feet) wire,
in a straight line, installed only a few feet above the ground
and with one end connected to ground. The Beverage is very
directional, having a reception pattern in the direction of its
grounded end which is very narrow. As you might expect, the
gain of such an antenna is enormous. While impractical for
most SWLs, the performance of Beverages is amazing. Listeners
along the east coast of the United States have used Beverages
for reception of Australian stations on the AM band!

Far more practical are the so-called loop antennas. Loop
antennas come in different types and sizes, but all are compact,
indoor antennas which have directional characteristics making
it possible to reduce or eliminate interfering stations. A loop
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has a “figure-8” reception pattern, meaning it picks up little
signal from stations located at right angles to its vertical plane.
For example, if you are trying to receive a station located to the
north or south of you, the loop will reduce the strength of
stations on the same frequency located to your east and west.
This is known as nulling.

Loops come in two basic varieties. The air core loop consists
of a frame around which several turns of wire are wound. The
frame is made of nonmetallic material and is from two to four
feet on each side. A ferrite core loop is much smaller, and is a
bar or rod of a magnetic material known as ferrite around which
several turns of wire have been wound. A ferrite loop is enclosed
inside a plastic or metal housing (the latter with openings at
each end to provide a signal path to the antenna). Both types
of loops can rotate, and most allow the antenna to be tilted as
well. Since loops are less efficient than wire antennas, amplifier
stages for the AM broadcast band and longwave frequencies are
normally used. These amplifiers are built into the loop structure
and are used to tune the loop as well. The noise introduced by
the amplifier is not as serious on the AM broadcast band, since
atmospheric noise is already high on such frequencies.

The output impedance of most loops is a few hundred ohms
and they must be connected to the high impedance input of a
receiver.

Some loops are also available for use on frequencies above
1600 kHz. Their effectiveness in nulling distant signals is less
than an AM broadcast band loop; shortwave signals can arrive
from multiple paths and angles and this makes getting a satis-
factory null difficult. However, they can be very effective at
nulling local sources of noise, such as power lines, electrical
motors, light dimmers, streetlights, etc. | am a recent convert to
the ranks of shortwave loop users, and find that nulling a nearby
noise source with a loop can give me relief from noise that |
can’t eliminate with my receiver’s noise blanker.
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If you’re seriously interested in DXing the standard broadcast
band or longwave, a loop antenna is a necessity. If you have some
construction skills, you can build one for yourself using plans
available from clubs specializing in AM broadcast DXing. Assem-
bled and working units are sold by SWL equipment suppliers.

FIGURE 4-4: This air core loop, manufactured by Kiwa Electronics,
lets you null interfering stations on the AM broadcast band.

Audio Filters

An audio filter is a device which processes the audio output
of your receiver, allowing audio frequencies in certain ranges to
pass unhindered to your speaker or headphones while attenuat-
ing or blocking other audio frequencies. Audio filters are often
poorly understood, and are the subject of considerable hyper-
bole by some manufacturers. (One claims its audio filter can
improve a radio’s selectivity by up to 200 to 1!) The best way to
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appreciate the usefulness of audio filters is to think of them for
what they really are—wide range tone controls.

No audio filter can make up for poor selectivity in a receiver’s IF
section. If a strong signal from a nearby frequency is overpower-
ing a desired one in the receiver’s IF stages, then no audio filter
will enable you to hear the desired signal. The specifications for
an audio filter, such as “2 kHz selectivity at 6 dB down,” refer to
audio frequencies rather than radio frequencies. What an audio
filter can do, however, is clean up the audio output of a receiver
and make the final signal you hear more intelligible.

Audio filters are capable of four distinct functions. One is
the high-pass function, which means the filter will allow all
audio frequencies above a desired one to pass with attenuation
while sharply reducing or eliminating lower frequencies. A low-
pass function does the opposite, passing all frequencies below a
desired one and attenuating the rest. A peak function allows a
certain range of frequencies to pass without attenuation but
rejecting all above and below that range. Finally, a notch func-
tion works like the IF notch filters discussed in the last chapter
but at audio frequencies.

Audio filters are generally most effective when used for
reception of SSB and CW signals, which are “low fidelity” to
begin with. The high-pass and low-pass functions are useful in
reducing noise, hum, and “crud” present in a receiver’s audio
output. The peak function is especially effective for CW/, since a
much narrower bandwidth can be used for CW (which consists
only of a single tone). The peak function is less useful with
complex audio of music and the human voice, but you can use
it to tailor the audio output to your hearing peculiarities.

Audio filters can be a useful complement to your receiver,
even if they can’t replace good IF selectivity. A receiver with
excellent IF selectivity used in conjunction with an audio filter
is a great combination for difficult receiving situations.
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Radioteletype Receiving Equipment

Perhaps the biggest recent development in SWLing has
been the introduction of easy-to-use RTTY receiving equipment.
In the past, RTTY receiving gear was military or commercial
surplus and largely mechanical; it took up a lot of room, made a
lot of noise, and wasn’t very reliable or versatile. Today’s RTTY
gear is based upon microcomputer technology and has resulted
in many SWLs becoming interested in monitoring the “twee-
dle” stations.

So-called dedicated or multimode RTTY terminals take audio
output from a receiver and convert it into a form which can be
displayed on a video screen or printed out on a printer. The new
generation of terminals can accept and process a wide variety of
signals, such as CW and the ASCII code used with personal
computers. (Ham radio operators and some others use ASCII.)
These terminals are extraordinarily versatile; they can handle a
wide range of RTTY and CW speeds as well as RTTY frequency
shifts. Some can also process facsimile and SSTV signals or even
RTTY using the Cyrillic alphabet. An external video monitor
and printer are usually necessary with these units.

A personal computer interface is used in conjunction with
appropriate software. Software is available for most popular
personal computers; the job of the interface is to take the out-
put of the receiver and convert it into a form that can be used
by the personal computer and software.

With more SWLs having a personal computer available,
the personal computer interface approach is usually how most
start monitoring RTTY. If your main interests are simply monitor-
ing (or, more accurately, seeing) international press dispatches
or ham RTTY, a personal computer interface is a good choice.
If you get serious about RTTY and related modes, however, a
multimode terminal system is best.

Radioteletype Receiving Equiment
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Headphones

You'll soon discover that many interesting signals and rare
DX are only heard during odd hours, such as 3:00 a.m. your
local time. If you share your living quarters with a family or
roommates, you'll find that a good pair of headphones is the
only thing to prevent you becoming an outcast! An additional
advantage of headphones is that they let you concentrate better
on weak and noisy signals by shutting out distracting sounds.

The best headphones for SWLing aren’t the kind you use
with a stereo system. Those headphones are designed for the
broadest possible frequency response. That’s great for listening
to music, but on shortwave it means you'll also hear static and
noise clearly! Instead, communications headphones are designed
with an emphasis on being able to clearly understand the audio
rather than reproducing it with maximum fidelity. Communica-
tions headphones are available from SWL equipment dealers,
and many receiver manufacturers offer matching headphones
for their sets.
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CHAPTER FIVE

Radio Propagation

ROPAGATION IS THE TERM used to describe the

process by which a radio (or television) signal gets

from the station’s transmitter to your receiver. There
are a lot of different ways a radio signal can get from a distant
country to you, and understanding how the propagation works
is probably the most important thing for a SWL or DXer to
learn. After all, it doesn’t matter how good your radio, antenna,
and accessories are if propagation conditions won't allow a
signal from a desired station to reach you!

Reception from local AM, FM, and TV stations is via
ground wave or space wave. Ground wave (sometimes called
surface wave) propagaticn is best on frequencies below 2000
kHz and is how local AM broadcast band stations are received.
As its name implies, the ground wave travels outward from the
transmitting antenna along the ground and weakens the further
it travels. The amount the ground wave weakens depends upon
the type of soil it travels over, with rocky soil absorbing more
signal than other types. The least absorption takes place over
salt water, and some amazing distances can be spanned by
ground waves traveling over ocean paths. AM band DXers
along the east coast of the United States are familiar with this
phenomenon; listeners located on the Outer Banks of North
Carolina can listen to Flcrida AM stations at local noon, while
at the same time listeners on Cape Cod can hear stations from
the North Carolina coast. Regardless of the type of surface the
ground wave travels over, it weakens as it travels away from
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the transmitting antenna until it is too weak to be heard
above atmospheric noise. Within the area over which the
ground wave travels, however, it provides steady, fade-free
reception of the station.

As the frequency of a signal increases, the ground wave
diminishes. At the frequencies at which TV and FM stations
are found (above 54 MHz), the ground wave, for all practical
purposes, no longer exists. Local reception at such frequencies
is possible because of the space wave (sometimes called the
direct wave). The space wave travels through open space, much
like a beam of light, from the station’s antenna to the listener.
The range of the space wave is everything that can be seen out
to the horizon from the transmitting antenna. If the horizon, as
viewed from the antenna, is 100 miles distant, then the space
wave can be received over that distance. Actually, the space
wave can be received somewhat beyond the actual horizon,
since some of the space wave will be diffracted beyond the
actual horizon. Space wave propagation explains why FM and
TV stations try to use tall transmitting towers or antenna
locations atop mountains and skyscrapers. As a general rule,
reception via space wave is possible whenever the transmitting
and receiving antennas can “see” each other.

Long-distance reception beyond space-wave range on fre-
quencies from 2000 to 30000 kHz (and, to a large extent, on
frequencies above 30 MHz) depends upon the Earth’s iono-
sphere. The ionosphere is the part of the atmosphere which
extends from approximately 30 to 600 miles above the Earth’s
surface. The ionosphere can refract back to earth radio waves
which strike it, allowing reception of the radio waves at a con-
siderable distance from the transmitter. A signal which is
refracted off the ionosphere is called the sky wave. Figure 5-1
is a simplified illustration of this process.

Refraction off the ionosphere is possible because of ultra-
violet light radiated from the sun. The ultraviolet light ionizes
the ionosphere (that is, the atoms of the gases constituting the
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FIGURE 5-1: Sky wave propagation via refraction off the Earth’s ionosphere.

ionosphere gain an extra electron), turning the ionosphere
into a sort of “mirror” capable of refracting radio signals back
to Earth. As you might suspect, the ionosphere’s ability (or
inability) to refract signals depends on the level and type of
solar activity.

The Nature of the lonosphere

The ionosphere :s not a smooth, homogeneous layer of
the atmosphere. Instead, it’s layered, and those layers aren’t
constant. The ionization of the various layers and even their
height above the Earth’s surface varies with the time of day
and season of the year. Nor is the ionosphere constant all
around the world. The variation between the hemisphere
experiencing summer and the other experiencing winter is
especially great, and often a radio signal that originates in
“summer” is receivec in “winter”! The ionosphere is like the
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wortld’s oceans—they’re all part of the same system and are
interlinked, but they vary greatly in their characteristics at
different locations.

The ionosphere doesn’t treat all radio signals the same.
Depending on the frequency, the ionosphere at any given time
might absorb a radio signal instead of refracting it back to Earth.
Signals of another frequency would be refracted, but could be
refracted by more than one layer. And radio signals of other
frequencies might pass through the ionosphere into outer space
without any refraction at all. The way the ionosphere “treats”
a signal of a given frequency varies. Sometimes the ionosphere
is capable of refracting signals of over 50 MHz, while at other
times even signals as low as 10 MHz pass through it. Fortu-
nately, the ionosphere is not as unpredictable as it might seem!
There are some general patterns it follows, like seasons of the
year, and it’s not difficult to understand them.

The layer of the ionosphere closest to the Earth is the D-
layer. It begins at approximately 30 miles above sea level and
extends upward to a little over 60 miles. Ionization in the D-
layer is the lowest of any part of the ionosphere. Indeed, it's so
weak that most radio signals zip through it to the upper reaches
of the ionosphere. However, the D-layer usually absorbs some
energy from signals passing through it and weakens them. This
effect is especially noticeable on medium and high frequency
signals. Usually only signals below 300 kHz can be refracted by
the D-layer. The ionization of the D-layer is greatest around
local noon and quickly drops as sunset approaches. The D-layer,
for all practical purposes, ceases to exist at night and during
short midwinter days.

The next ionospheric layer is the E-layer, which does play
a significant role in long-distance propagation. The E-layer is
found from approximately 60 to 100 miles above the Earth,
although the exact altitude varies from season to season. Like
the D-layer, maximum ionization occurs at local noon and
decreases as sunset approaches. Unlike the D-layer, the E-layer
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may retain enough ionization at night to affect propagation.
The most curious aspect of the E-layer is the phenomenon
known as sporadic-E propagation. Cloud-like patches of very
intense ionization can form in the E-layer and refract signals,
such as those at TV and the FM broadcast band, which nor-
mally would pass through all layers of the ionosphere and into
space. Propagation of such signals out to approximately 1200
miles is common, and refraction off several different sporadic-E
patches (known as muitihop) over distances of 2500 miles has
been observed. In North America, sporadic-E is most common
during late May to early August, with some activity reported
around the winter solstice. Sporadic-E usually occurs in the
morning and early afternoon, although it can show up at any
time of the day or year. Since the main impact of sporadic-E is
on frequencies above 30 MHz, we’'ll talk about it more in the
section on TV and FM DXing.

The important thing to remember about the E-layer now is
that it is especially strong during the day, and it is more absor-
bent of lower frequency signals. The E-layer is the main reason
why you can’t hear as many distant signals in the 540 to 1600
kHz AM broadcast band in the day as you can at night; the E-
layer blocks them from reaching you. At night, the weakened
E-layer is unable to prevent them from reaching the upper layers
of the ionosphere and being refracted over long distances.

The F-layer is the one you'll be most concerned with, since
this is where most long-distance radio propagation takes place
on frequencies from 2 to 30 MHz. The F-layer begins at approxi-
mately 100 miles above sea level and extends upwards to about
250 miles. During the daytime, the F-layer “splits” into two
separate regions known as the F1, which extends from 100 to
150 miles in altitude, and the F2, which extends upward from
the end of the F1. The F:-layer exists in daytime and affects
some radio signals, although most signals that can penetrate the
E-layer do the same with the F1-layer. At night, the F1-layer
weakens and merges with the F2-layer to form a single F-layer.
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The F-layer is the last refracting layer; if a radio signal can
penetrate it, the signal travels out into space and is lost. The
highest frequency the F-layer can refract varies with its ioniza-
tion. Normally, the maximum frequency is between 20 to 30
MH: but can be lower. However, during exceptional condi-
tions the F-layer can refract signals in excess of 50 MHz.

Since the ionosphere is ionized by the sun, you really can’t
understand how radio propagation works until you know some-
thing about how our sun behaves. The sun follows patterns in
its activity, meaning you can observe, measure, and predict its
activity, and this allows you to have a good idea of what radio
reception conditions on different frequencies will be like. Let’s
take a look at the most important star in the universe. (At
least it is if you're a human!)

The Sun and Radio Reception

The sun’s effects on radio reception can be predicted with
reasonable accuracy because of four factors:

the time of day

the season of the year

your listening location

the level of sunspot activity

We can do this because the sun is a relatively stable star
compared to many others in the universe (a good thing for life
as we know it as well as radio propagation!). But we can’t pre-
dict solar activity with total accuracy, since the sun is subject
to many short-term, erratic phenomena such as solar flares.
These unpredictable events do sometimes totally disrupt
normal shortwave reception. On the other hand, they may
also allow reception of DX stations that otherwise would be
impossible to hear.
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The ionization of the ionosphere above your head is nor-
mally lowest just prior to your local sunrise. As the sun climbs
the sky, the ionization increases. At your local solar noon
(when the sun reaches the highest point in the sky on that
day, not when the clock says it's noon), the ionization is at its
highest. As the sun moves westward, the level of ionization
begins a slow decline. After sunset, the level of ionization
begins to fall rapidly and continues throughout the night until
sunrise the next morning, when the process starts over again.

If you think the ionization would be greater in the summer
than the winter, you're right. Not only are the days longer,
but the sun’s rays are more direct. (And since the seasons are
reversed in the northern and southern hemispheres, the ioniza-
tion effects are also reversed.) But the result might be different
than you expect. During the winter, ionization is usually so low
that the F1-layer merges with the F2-layer during the daytime.
This produces a single F-layer that is heavily ionized in the day-
time but rapidly loses ionization at night. In summer, the more
direct angle of the sun’s rays produces more ionization of the
F-layer. But the ionosphere is warmed more by the sun in sum-
mer, and the F-layer spl.ts into its two sections and expands to
its greatest height above the Earth. Although the ionization is
greater, it’s also extended over a larger area, and the resulting
ionization density of the F-layer during the daytime is actually
less in summer than in winter! After sunset, though, the F-
layer retains more ionization in summer than in winter. In
summer, the F-layers cool and contract into a single, densely
ionized F-layer.

Location also affects the ionization of the atmosphere. The
sun’s rays are more direc and intense at the equator, and as a
result the ionosphere is usually most highly ionized around
the equator. lonization is also intense between the Tropics of
Capricorn and Cancer. lonization decreases as you get closer
to the polar regions. The ionosphere over Miami will normally
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be more highly ionized than over Montreal if measurements
are taken at the same time. At the poles themselves, some
very unusual propagational conditions take place; we’ll
discuss these later.

Perhaps the most important factor affecting ionization is
the level of sunspot activity. The sun emits more ultraviolet
radiation when it has more sunspots, and the ionosphere is
usually more highly ionized.

Sunspots appear on the sun in a series of cycles. A sunspot
cycle is defined as the period from a sunspot minimum to a
peak number and then down to a minimum again. Cycles take
several years to complete, with 11 years being an average cycle.
However, sunspot cycles have been observed lasting as few as
five years to over 17 years. Reliable records of sunspot activity
and cycles have been kept since the mid-eighteenth century.
At maximum, the sunspot count of some cycles has exceeded
150 (a sunspot cycle which peaked in March, 1958 had a
maximum count of over 200) while the count during a cycle
minimum usually drops below 10. The average maximum
tends to be around 110.

The number of sunspots changes gradually. Other solar
changes are more abrupt and unpredictable. One that causes
drastic effects on radio propagation is the solar flare. A solar
flare is a sudden eruption of gas from the sun’s surface which
ejects large amounts of ultraviolet light, cosmic radiation, and
X-rays. These travel to Earth at the speed of light and start to
affect the ionosphere as soon as the flare can be visually
detected. Solar flares also release large quantities of charged
particles which travel to Earth more slowly, eventually arriv-
ing hours to over a day after the flare. One consequence of a
solar flare is often a sudden ionospheric disturbance (SID). A SID
begins as soon as the flare is visible on the sun and can last
from a few minutes to a few days. A SID can produce anything
from minor disturbances in propagation to complete “black-
outs” in which no sky-wave propagation is possible on SW
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frequencies. SIDs usually affect only those areas of the iono-
sphere which are in daylight when the solar flare takes place.

Solar flares and SIDs are the negative flip side of sunspot
cycle peaks. Althougt: propagation conditions are usually
better during such peaks, the number of solar flares and SIDs
increase with the sunspots, and the better propagation condi-
tions are frequently interrupted because of flares.

Another effect of solar flares is the ionospheric storm. This
is caused by the charged particles that arrive after the flare.
The charged particles are attracted by the Earth’s magnetic
field and enter the ionosphere at the North and South Poles.
These charged particles are responsible for auroral displays in
areas near the poles, ard a brilliant auroral display is almost
always accompanied by a disruption in radio communications.
However, the effects of “auroral propagation” are noticeable in
areas, such as the southern United States, where visual auroras
are once-in-a-lifetime events.

The effects of an ionospheric storm are varied and unpre-
dictable. The F-layer sometimes splits into multiple layers or
even “disappears” as far as propagation is concerned. The most
common effect is increased ionization of the ionosphere and
greater absorption of the signals it does refract. However, iono-
spheric storms of moderate intensity can actually be helpful
to DXers. Since charged particles enter at the polar regions,
those areas are affected first. The charged particles then work
their way toward the equator, but most go no further than the
middle latitudes. The ionosphere over tropical regions is
seldom affected by ionospheric storms. The result for North
American SWLs is that signals from the east or west of their
locations may be severely weakened or totally missing, while
signals from the south may be unaffected. This means a band
normally crowded with powerful international broadcasters
from Europe, such as 49-meters, may be free of those stations
or the signals may be significantly weaker. This allows recep-
tion of rarer domestic broadcasters in South America, Africa,
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and the Pacific whose signals are generally blocked by the
European powerhouses.

Unlike SIDs, the effects of an ionospheric storm are present
on both the day and night sides of the Earth. Higher frequen-
cies are usually affected first, with lower frequencies experi-
encing disturbed conditions later and usually not as severely.
(However, the effects of an ionospheric storm can be noticed
on the AM broadcast band.) Unlike a SID, conditions during
an ionospheric storm gradually deteriorate and return to
normal. And ionospheric storms can take place without a SID
taking place first. Many flares are not strong enough to cause a
SID, but do release substantial quantities of charged particles
which do cause ionospheric storms. It won't take too many
hours of tuning SW before you'll be able to quickly recognize
when conditions are “auroral,” usually by the weaker, more
“watery” sound of stations to your east or west which are
normally loud and reliable.

Propagation Paths

Many things can happen to a radio signal in the interval
(measured in millionths of a second) between when it leaves a
transmitter and when it is received by you. The signal may be
refracted by one or more layers of the ionosphere, or some of its
energy might be absorbed by other ionospheric layers. While
radio signals “normally” (if there is such a thing in radio propa-
gation!) follow the shortest possible route between two points,
it is also possible for propagation to occur along a longer path
than the shortest one. Some parts of a signal (such as the side-
bands of an AM signal) might arrive at a receiving point out
of step, or out of phase, with the others due to parts of the sig-
nal being propagated differently. Although the difference in
the arrival times of the different signal parts at a receiving
point is measured in microseconds, this can cause problems, as
we'll see later in this chapter. The combination of the physical
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route a radio signal takes and and how it is propagated via the
ionosphere makes up the path a radio signal takes. A multipath
signal means one that arrives at a receiving site simultaneously
via different paths. Such signals are also typically distorted.

There are several terms used to describe propagation paths.
One is maximum usable frequency (MUF). This refers to the
highest frequency that can be refracted by the ionosphere along
a given path. Any frequency less than or equal to the MUF will
be refracted by the ionosphere, and signal strength increases as
the station frequency approaches the MUE This is because sig-
nal absorption by the ionosphere drops as a signal approaches
the MUE But if a signal’s frequency is greater than the MUF,
the signal travels through the MUF into space. Since the
MUF depends upon the ionization of the various layers of the
ionosphere, it varies hour to hour. MUF usually increases
along paths in daylight and drops along those in night.

The opposite of the MUF is the lowest usable frequency
(LUF), which is the lowest frequency on which an intelligible
signal can be transmitted over a given path. At frequencies
below the LUF, the ionosphere will absorb too much of a sig-
nal to make the path usable. Unlike MUF, LUF depends to a
degree upon transmitter power and receiving equipment used.
There are limits, however; there comes a point beyond which
no practical (or even theoretical) improvements in transmit-
ter power or receiving equipment will lower LUE Like MUE
LUF is constantly changing and is lower along nighttime
paths and higher on daytime paths.

The concepts of LUF and MUF are another way to reiter-
ate a point we've mentioned before—while technology has
certainly made SWLing easier, SW reception still depends on
some natural forces beyond our control. If you're trying to hear
a station whose operating frequency is above the MUF, noth-
ing will allow you to hear that station. You can try a better
receiver, switch to a longer antenna, add all the preamplifiers
or audio filters you want—you’ll still hear only noise, not the
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station. The same thing will happen if you try to hear a station
operating below the LUF for a given path. The only way you
can have reliable, daily reception of a station is to be within
its ground or space wave coverage. Fortunately, daily changes
in the MUF and LUF are gradual and largely predictable. It's
possible to make reasonably accurate predictions of reception
conditions along various paths. And as for unpredictable
events such as SIDs and ionospheric storms—well, they keep
SWLing, and especially DXing, challenging!

Since the F-layer is generally more densely ionized during
daytime in winter than in summer, the daytime path MUF is
usually higher in winter than in summer. However, since the
total ionization is less, the nighttime path MUF is normally
lower in winter. The lower daytime MUF in summer is com-
pensated for by a higher MUF at night. The effect of these
seasonal variations is to make certain paths and frequencies
useful at some times of the year but not at others. Let’s suppose
you’re an SWL in eastern North America. In winter, frequen-
cies above 15 MHz are often very good during the morning for
reception of stations located in eastern Africa and the Indian
subcontinent. During summer, those same stations are seldom
heard on such frequencies. But summer is not a total loss.
During wintertime late evenings and nights, very little will be
heard above 15 MHz in eastern North America. In the sum-
mer, however, 15 MHz and above is alive during those same
hours with signals from Asia, the Pacific, and Australia.

Great Circles, Long Hauls,
and Multiple Hops

The great circle path is the shortest direct route possible
between two points on Earth. This is the route a radio signal
will take whenever possible. Whether it is possible depends
upon the signal’s frequency and the MUF along the great
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circle path. Sometimes reception is possible along a much
longer path between two stations, and this is known as long
haul path reception. The long path is formally defined as the
reciprocal of the great circle path between two points, but is
usually used to mean any path lying in the opposite direction
from the great circle path. As a general rule, you'll find that
great circle paths are located along daylight paths while long
haul ones lie in darkness.

If you really want to understand this business of great
circle and long haul paths, spend some time with a globe and
some string or a rubber band. (Maps and atlases won’t work,
since any flat representation of the Earth’s surface is unavoid-
ably distorted and misleading.) You'll quickly discover that the
shortest path between two places on Earth is never a straight
line—it’s a curved line. (All true straight lines, in the geomet-
ric sense, between two points on Earth must pass under the
Earth’s surface.) This is not just a matter of academic interest,
because it means that signals will arrive at your location by
paths you might not expect. For example, the shortest path
between much of North America and Asia and Europe lies
over the North Pole. Understanding where the true great
circle and long haul paths lie is important because it is propa-
gation along them that determines whether or not you can
hear a desired station.

Not every great circle or long haul path can support
propagation at a desired frequency or to a given area. Let’s
suppose it is early afternoon in July, you're in eastern North
America, and you want to hear a station from Australia. At
that time, however, all of Australia is in darkness and it will
be at least a couple of more hours before sunrise in eastern
Australia. In this situation, it’s very unlikely that any path or
frequency can support the necessary propagation. (It’s not
impossible—just very unlikely.) But a few hours later, all of
Australia is in daylight and there’s usually an excellent path
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between the two points on frequencies in the 14000 to 18000
kHz range.

This example shows how certain paths are open or closed
at different times of the day or year. Propagation between
distant points can get very complicated, with some parts of
a path in daylight and others in darkness. Since the Earth
rotates, these patterns of daylight and darkness, along with
MUF and LUE, are constantly changing. When a path first is
able to support propagation at a given frequency, it is said to
open. When it is no longer able to support propagation, the
path is said to close. You'll often hear SWLs talk about band
openings, which refer to those periods when propagation is
possible from certain areas on various frequencies. The length
of an opening can range from a few minutes to most of the
day. It’s not uncommon to be able to hear major interna-
tional broadcasters from Europe for several continuous hours.
However, DXers in eastern North America may find the 60-
and 90-meter broadcasting bands open to India for as little as
ten to fifteen minutes around sunrise near the winter solstice.
Yet these brief openings are eagerly sought by such DXers
because they offer the only opportunities to hear such stations
in eastern North America.

So far we’ve discussed propagation with the implicit
assumption that a signal is refracted only once by the iono-
sphere. This is sometimes the case, but more often a signal is
refracted by the ionosphere, returns to Earth, and then
“bounces” back to the ionosphere to be refracted once again.
This is called multiple hop (or “multihop,” the same term
used earlier to describe some sporadic-E receptions). Multi-
ple hop reception is common on paths of more than a few
thousands of miles, and you’ll soon learn to recognize it by
rapid, thythmic variations in signal level. On your radio’s
S-meter a “long” multiple hop signal will “bounce” the S-
meter rapidly.
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Multiple hop signals are weaker than those from more
direct propagation routes because some energy is absorbed
each time a signal is refracted by the ionosphere or returned
from Earth. The ground is particularly absorptive of radio
energy, but sea water weakens a signal much less. Thus, multi-
ple hop signals which have return points on the oceans are
usually stronger than those which involve large land masses,
such as Asia. Some of the best DX receiving locations are
those where the last few Earth returns involve oceans, such as
along coastlines or on islands. Hawaii and New Zealand are
those locations where outstanding DX receptions have been
reported for many years.

Multiple hop signals tend to be more stable on frequencies
close to the MUF for a given path. While such signals vary in
strength, they are usually strong enough for complete intelligi-
bility. That's not the case as the frequency drops from the MUE
Lower frequency signals may fade out altogether during multi-
ple hop reception; they might be audible for only one minute
during a three-minute reception period. Fading patterns on
low frequency signals tend to be slower than on higher fre-
quencies; the rise and fall in signal strength is not as abrupt.

An interesting effect is noticed when signals pass through
either polar region. Each pole is surrounded by an auroral zone.
This is the region in the E-layer where auroral activity takes
place, and one surrounds each pole. Even when no aurora is
visible, there is usually enough irregular ionization in these
regions to disturb radio signals passing through them. This is
usually manifested by a rapid, irregular fluctuation of the sig-
nal known as flutter. Signals can fluctuate in strength at a rate
in excess of 100 variations per minute. The fluctuations can
be so rapid that voice communications, such as AM and SSB,
become unreadable. You'll quickly become familiar with
auroral flutter by its effects on signals from Asia arriving over

the North Pole.
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Combined Propagation Paths

lonospheric refraction is often a lot more complex than
we've assumed so far. Suppose that both the F1-layer and F2-
layer are present in the ionosphere; a signal could be (and
often is) refracted off both layers. Since the F2-layer is higher
than the Fl-layer, any signal refracted off it would have to
travel further from the transmitter site to the refraction point
and back to Earth. If the same signal is being refracted off the
F1-layer, the signal from the F1-layer would arrive at the
eventual receiving site ahead of the signal refracted off the F2-
layer. And, as mentioned earlier, it’s possible for the sidebands
and other parts of a signal to be propagated by different paths.
Sometimes one sideband will be propagated but the other will
not—propagation effects can vary with just a few kHz! When
these conflicting signals are processed by a receiver, the mixer
stage gets “confused” and the result is distorted audio. If the
signals are completely out of phase with each other, they wind
up cancelling each other out! And the situation gets even
more complex if the E-layer gets in the act and is also refract-
ing some of the signal.

A special case also happens at night on the standard AM
broadcast band when listening to stations within a few hun-
dred miles of you. The station’s signal can arrive via both
ground wave and sky wave. The ground wave signal arrives
microseconds ahead of the sky wave and produces distorted
audio in receivers. The “phase cancellation” effect mentioned
in the previous paragraph is especially noticeable on the AM
broadcast band.

These multiple propagation paths can change rapidly. The
F2-layer might suddenly be unable to support propagation but
the Fl-layer might still remain open. Or the E-layer could
become sufficiently ionized to block propagation. These
changes are particularly noticeable if a station is weak or the
path difficult. Every experienced SWL has stories of how a
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weak signal abruptly faded into the noise and was lost or, more
happily, a barely audible station suddenly increases in strength
to full readability.

The atmosphere is sometimes described as an ocean of
gases instead of water, and that analogy is apt for the iono-
sphere. Like the ocean, it is dynamic and in constant change.
The levels of ionization and the layers involved in refracting a
signal are always in a state of flux. This is particularly so if the
terminator for sunrise or sunset sweeps across any part of a
path (all daylight or all darkness paths tend to be more stable).
Don’t be too disappointed if a path isn’t open that “should”

be—and don’t be too surprised if a path is open when it
“shouldn’t” be!

Refraction Angles and Skip Zones

You might be puzzled when you can hear stations more dis-
tant from you while closer stations—even those using higher
transmitter power—aren’t audible. This is due to the skip zone
phenomenon. This is the area beyond a station’s ground or
space wave coverage but short of the area in which the sky
wave returns to Earth. The signal literally “skips over” SWLs
located in the skip zone. Figure 5-2 shows how a skip zone
operates. Although only one refraction is shown in Figure 5-2,
skip zones are also found in multiple hop reception. A separate
skip zone is found under each refraction point. However, since
multiple hop reception often involves several layers of the
ionosphere, a station is seldom totally inaudible along a
multiple hop path for long.

Skip zones aren’t as neatly static as Figure 5-2 suggests.
Even for the same station on the same frequency, there are
usually one or two periods per day when areas that can nor-
mally receive the station are themselves in a skip zone. These
periods are usually around sunrise and sunset, when reception
conditions are changing from night to day and back again. For
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FIGURE 5-2: Although located closer to the transmitting station, listeners in the
skip zone will be unable to hear the station because the signal is refracted overhead.

example, WWYV on 15 MHz can normally be heard through-
out eastern North America. But shortly after sunset, eastern
North America is often in a skip zone for WWYV for a few
minutes, and WWVH in Hawaii, also on 15 MHz, is some-
times heard atop WWYV at that time.

The distance covered by sky wave propagation depends
upon the angle of refraction, also known as the critical angle.
The angle is defined in reference to the Earth, and the lower
the angle (as measured in degrees), the longer the distance
covered by the sky wave. Higher frequency signals have a
lower angle of radiation than low-frequency signals. Figure 5-3
shows how angles of radiation affect the distance covered by a
signal. This explains why it is generally more difficult to
receive a lower frequency signal than a higher frequency one
over the same distance. The lower frequency signal requires
more refractions and Earth returns to cover the same distance,
with each refraction and Earth return weakening the signal.
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FIGURE 5-3: The lower the angle of radiation, the more distant the propagation
of a signal.

The distance covered by a signal also depends upon the
altitude at which refraction takes place. A refraction from the
F2-layer covers more distance than one off the F1-layer. And
the distance covered by a refraction increases as the signal’s
frequency approaches the MUE The greatest distance cov-
ered by sky wave propagation and the longest skip zone are
the products of a low angle of radiation coupled with an oper-
ating frequency near the MUE (Low-frequency signals are
seldom near the MUF or refracted by the F2-layer, and this is
another reason why they are more difficult to receive over
long distances.)

Many stations use transmitting antennas designed to con-
centrate energy into a low angle of radiation. Vertical receiving
antennas also give better reception of signals arriving at a low
angle. However, the low angle of radiation at which many DX
signals arrive can mean problems if you live in a mountainous
area. For example, if there are high mountains to your east, you
might find reception of weak DX stations from that direction
to be difficult. This is because the mountains block and absorb
enough energy from such weak signals to make them inaudi-
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ble. Mountains pose no problem for reception of most short-
wave stations, but you probably won’t be too surprised to learn
that many top DXers have selected homesites on hilltops!

Reception Patterns

You might be puzzled at how some shortwave frequencies
are useful for reception at times you wouldn’t expect. For
example, the 19-meter international broadcasting band often
permits reception of stations located to the west until late at
night. The 49-meter and 60-meter broadcasting bands are
normally thought of as night bands, yet they often let you hear
stations located to the east in early afternoon and stations to
your west until a couple of hours after local sunrise. The 31-
meter and 25-meter bands are often open to some part of the
world around the clock. You'll soon notice that there are
many such exceptions to the general guidelines given back in
Chapter 2. Why do these happen?

Let’s take a look at what happens along a propagation path.
Perhaps the biggest change happens when it’s sunrise or sunset
at the transmitter site. As sunset approaches, the D-layer and
E-layer near a transmitting location rapidly weaken or disap-
pear. This allows signals to reach the F-layer (or layers) with-
out attenuation. Since low-frequency signals are especially
affected by these layers, propagation becomes much easier on
these frequencies at sunset. If you're listening in North America,
it’s easy to tell when the sunset terminator has moved across a
location in the Pacific or Asia, because stations on low fre-
quencies that were inaudible only a few minutes previously
will suddenly and dramatically increase in strength. A similar
effect happens at sunrise; the D-layer and E-layer reform
within minutes after sunrise and absorption of low frequency
signals returns quickly to daytime highs. Listeners in North
America can often follow sunrise across Africa after 0500
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UTC by listening to various African broadcasters on 60-
meters fade into the noise as sunrise moves across the nations.

Sunrise and sunset at your listening site isn’t as dramatic,
because the key factor is the state of the ionosphere at the
various refraction points along the path. This means low-
frequency signals from the east can fade in long before sunset
at your receiving location, and high-frequency signals from
the east can be heard before your sunrise. Conversely, high-
frequency signals from the west can be heard well after your
sunset and low-frequency signals from the west can be heard
after your sunrise.

Advanced DXers take advantage of a technique known as
gray line propagation. The gray line is the twilight or dawn termi-
nator that separates daylight and darkness areas of the Earth.
Gray line propagation takes place whenever a receiving and
transmitting site are both in the terminator area. At your
listening location, gray line propagation is usually possible a
half hour before and after your local sunrise and sunset. The
D-layer and E-layer are both virtually absent at both the
receiving and transmitting sites during this period, and excep-
tional DX is possible (such as the openings to India on 60-
meters and 90-meters mentioned earlier).

With experience, you will soon become familiar with various
reception patterns and what can—and cannot—be heard from
your location. Experienced SWLs often have “beacon” stations
for various bands to give them a quick indication of reception
conditions. Major international broadcasters are usually not
good beacons, since their power transmitters and effective
antennas can deliver strong signals even in poor reception
conditions. Far better are domestic broadcasters or standard
time and frequency stations. Most DXers have a list of beacon
stations around the world for different times and frequencies.
If a beacon station can’t be heard, it is unlikely that other
stations from that area in the same frequency range can be
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heard. However, if a beacon station’s signal is stronger than
usual, then it’s a good indication that DX stations from the
same area can be heard in that frequency range.

Propagation Forecasting

Most major international broadcasters employ at least one
specialist whose responsibility is forecasting propagation con-
ditions along with suitable frequencies and times for paths to
the station’s intended target audiences. Thus, if your primary
SWLing interest is in receiving major international broadcast-
ers, you don’t have to worry about the best times and frequen-
cies for reception; those have already been selected for you.
However, if you're more interested in DX targets, some simple
propagation forecasting techniques will greatly increase your
chances of hearing those stations. While it’s impossible to
predict such events as SIDs with any real accuracy, other solar
phenomena are more regular in their behavior.

One key in propagation forecasting is the sun’s rotation
period, which is approximately 27.5 days. For example, sup-
pose that a large group of sunspots is present on the face of the
sun. This indicates high ultraviolet radiation from the sun and
heavy ionization in the ionosphere as a result. As the sun
rotates, the sunspot group moves away from the Earth’s view
and the level of ultraviolet radiation also drops. But after 27
days, the sunspot group again rotates so it can be seen from
the Earth, and the level of ultraviolet radiation is again high.
This means that solar effects on propagation tend to repeat in
27-day or 28-day cycles. The exact propagation conditions
seldom repeat, since the sun is a dynamic body and changes
can occur during its rotational period. But if you keep records
of propagation conditions for a given day, and make appropri-
ate adjustment for seasonal changes such as the amount of
daylight and angle of solar radiation, it's possible w0 predict
conditions 27 days in advance with accuracy as high as 80 to
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90 percent. Sometimes conditions will be better (the sunspot
group gets larger) or worse (the sunspot group shrinks or a
solar flare occurs). But you'll find the 27-day solar rotation
cycle to be a good general guide to propagation conditions.
This is especially true in years of low solar activity and few
sunspots, since the sun is more “stable” then.

Sometimes the effects of flares repeat every 27 days. A weak
flare which is just beginning when it rotates out of view may
not deliver its full impact until it reappears. A flare spotted
during a previous rotation can also have a diminished effect
when it again rotates into view.

A daily indication of solar activity is provided by radio
stations WWYV and WWVH at 18 minutes past the hour on
each of their operating frequencies. At this time, WWV and
WWVH broadcast a prediction of the Earth’s geomagnetic
activity along with the solar flux and K-index readings. The
geomagnetic activity report is fairly straightforward and uses
terms such as “quiet,” “unsettled,” or “active” to describe
conditions; special reports are given when an ionospheric
storm is in progress. These reports indicate how active the
ionosphere is. An “active” or “unsettled” report means that
propagation conditions may be shifting rapidly and that
signals may be affected adversely; this is especially true for
signals traveling along paths between points in higher lati-
tudes. An ionospheric storm indicates that “auroral condi-
tions” are being experienced. By contrast, a “quiet” report
usually means that most propagation paths are not signifi-
cantly disturbed by ionospheric events.

Even if the paths are not disturbed, this does not indicate
what the MUF or LUF along a path might be. One measure of
the intensity of solar radiation and resulting ionization is the
solar flux measurement. This is a measurement of radio noise
“transmitted” by the sun on approximately 2800 MHz and
correlates closely with ultraviolet radiation from the sun. The
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higher the solar flux reading, the higher the MUF will be on
most paths.

The K-index is a measure of activity in the Earth’s mag-
netic field as measured at Boulder, Colorado. A major factor
influencing the K-index is charged particles from the sun. A
small K-index number indicates good propagation between
high latitude points and low ionospheric absorption, while a
large K-index reading indicates the possibility of auroral con-
ditions and high absorption along paths in higher latitudes.

While WWV/WWVH broadcasts propagation informa-
tion each hour, it is not updated that regularly. The solar flux
value is the previous day’s reading; however, solar flux seldom
varies significantly in a day. The K-index is updated each
three hours and is usually no more than six hours old when
given. In fact, it is possible to get the latest information via
telephone; the number is (303) 497-3235. (This is a toll call,
and collect calls are not accepted.)

How do you interpret the WWV/WWVH information?
The best conditions for most receptions would be a forecast for
quiet geomagnetic activity with a low K-index number (no
greater than 2) and a high solar flux reading (such as 90 or
above). Similar conditions but with a low solar flux number
means that the MUF may be lower and thus high frequencies
may not be as useful (although low-frequency DX may be
excellent). A geomagnetic activity report of “unsettled” or
“active” but with a low K-index number and high solar flux
indicates average or normal reception conditions. If the K-
index is high (up to 4) or the solar flux is low, conditions will
be well below normal. If the K-index is high (up to 4) or the
solar flux is low, conditions will be below normal. If an iono-
spheric storm is in progress, or if the K-index is over 5, recep-
tion conditions will be disturbed.

Standard time and frequency stations in other parts of the
world, such as Japan’s J]Y, also give propagation forecasts, as
well as major international broadcasters with programs for SWLs.
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Several tools to assist propagation forecasting are available.
One useful example is “The DX Edge,” a device similar to an
oversized slide rule. It consists of a world map with clear plastic
overlays representing the day and night patterns for all twelve
months of the year. This allows instant determination of which
areas of the world are in daylight or darkness and where the
gray line terminator lies. “The DX Edge” is available from sev-
eral SWL equipment suppliers or directly from Xantek, Inc.,
P. O. Box 834, Madison Square Station, New York, NY, 10159.
In addition, there are several propagation prediction programs
now available for popular makes of personal computers. These
programs take input such as the date and WWV/ WWVH
figures for the solar flux to produce predictions of MUF and
LUF along paths between various points.
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CHAPTER SIX

Major International
Shortwave Broadcasters

F YOU WERE TO ASK long-time SWLs which was the

first station they heard on shortwave, the answer would

probably be something like “the BBC,” “Radio Nederland,”
“Radio Moscow,” or “HCJB.” These are just a few of the well-
known international shortwave broadcasters beaming powerful
signals to North America each day. It doesn’t take any effort
to hear such stations; a quick scan of the 49-meter through 19-
meter broadcasting bands during your local evenings will let
you hear dozens of different countries broadcasting in English.

The signals from major international broadcasters are the
only ones on shortwave that can be legitimately termed “easy
listening.” Their high power and optimized propagation paths
reduce the detrimental effects of the ionosphere. The pro-
grams themselves are intended for listeners in other countries,
and some attempt is usually made (but not always success-
fully!) to take into account the interests and preferences of
listeners in the target country.

Some SWLs who start off by tuning international broad-
casters move on to more specialized interests, such as pure
DXing or utility listening, but many stick with listening to the
major international stations. (Even hardcore DXers usually
have a couple of stations they listen to on a regular basis.)
Even though shortwave radio is the oldest electronic channel
of international communications, it still has several advantages
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over more contemporary methods. Perhaps the biggest is that
shortwave radio can leapfrog the “gatekeepers” of other media.
These gatekeepers determine what is to appear in a newspaper,
magazine, and radio and television newscasts. They serve a
necessary function, since only so much news can appear in a
single newscast or newspaper, but they also screen out much
that might be of interest to some people. Broadcasts from
international stations are the only way most North Americans
can learn about domestic issues and events in many foreign
countries.

But international shortwave broadcasting has its problems.
As mentioned in Chapter 1, many (if not most) international
stations are little more than public relations vehicles for the
nations funding them. This is true for stations across the politi-
cal spectrum; the Voice of America isn’t as strident as Radio
Havana Cuba, but the purpose of both is to create a favorable
image for the operating nation. Moreover, a gatekeeping func-
tion is still performed, but this time by employees of the inter-
national broadcasters (often with the aid of some government
bureaucrats). And a lot of international shortwave program-
ming is dull. Admittedly, “dull” is a subjective state and what
one person finds fascinating another finds dull. But you will
likely find some programming from international stations to
be boring. With these stations, you'll have to sift through a lot
of tedious material to find the real nuggets. But, as you'll find,
some truly electrifying moments can be heard on major inter-
national broadcasters.

Leaders of emerging nations seem to believe in the ability
of an international broadcasting station to generate a favorable
image of a nation. It seems as if one of the first things many
developing nations do after building a major international air-
port is to set up an international broadcasting service! Other
believers in the power of shortwave radio are evangelical
Christian organizations, which operate several shortwave
broadcasters around the world. Such stations often reflect
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little or nothing of the countries in which they operate. For
example, HCJB in Quito, Ecuador is often the first station
new SWLs hear from Latin America. (It may also be the first
station new SWNLs hear on SW, as was my case!) However,
you won't learn a great deal about the culture, politics, and
lifestyles of Ecuador from HCJB, because that’s not its prime
purpose—evangelism is.

One disconcerting habit of international broadcastets is the
way they change frequencies and times of broadcasts at differ-
ent times of the year. Most stations do so four times per year,
usually around the first Sunday in March, May, September,
and November. Stations don’t change frequencies and sched-
ules just to be perverse; instead, they're trying to take advantage
of seasonal propagation changes and expected MUFs. But this
does mean you can'’t rely on always hearing a station on the
same frequency the way you can your local AM, FM, and TV
stations. It also means this book won’t give you frequencies for
international broadcasting stations, with the exception of
some “traditional” frequencies which certain broadcasters have
used year-round for years. To keep up to date with the latest
times and frequencies for these stations, consult a reference
such as Passport to World Band Radio or magazines such as
Popular Communications and Monitoring Times. Membership
in a lively SWL club, such as the North American Shortwave
Association (NASWA), is also worthwhile. Finally, you can
write stations directly and ask to be put on their mailing list
for program schedules. This chapter will contain addresses for
many of the best-known stations.

International shortwave broadcasting is undergoing great
changes as this book was being written. Some nations, such as
South Africa, have greatly curtailed their broadcasting activi-
ties and others, such as Canada, have considered doing so. On
the other hand, the major changes in the Soviet bloc from
1989 to 1991 were reflected in the international broadcasting
services of that former nation, with many genuinely dramatic
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moments being heard by listeners. The years ahead in inter-
national broadcasting promise to be equally tumultuous and
exciting!

The British Broadcasting Corporation (BBC)

Amid all the change in international broadcasting, there
is one “rock”—the British Broadcasting Corporation (BBC).
The BBC epitomizes international SW broadcasting for many
people. Once you listen to it, you'll understand why. For pro-
gram quality, news accuracy, and worldwide coverage, the BBC
is in a class by itself. While no one at the BBC has come out
and said so explicitly, the BBC seems to perceive its program-
ming as a service to all the people of the world. It comes very
close to that.

The BBC is an independent public corporation supported
primarily by license fees paid by users of radio and television
sets in the United Kingdom. It is overseen by a board of gov-
ernors composed of noted and respected persons in British
public life. Day-to-day management is in the hands of career
broadcasting professionals. This arrangement seems to work
well, since the BBC is perhaps freer of governmental influence
than any other publicly financed broadcasting organization.
In addition to its shortwave services, the BBC also operates
four radio networks on AM, numerous local AM and FM
stations, and television networks. There are also regional
broadcasting services, such as BBC Radio Scotland, for the
other components of the United Kingdom. The service that
SWLs are familiar with is known as the BBC World Service
and operates on various frequencies 24 hours per day.

For years, the BBC had the reputation of being a stuffy
old dowager of international broadcasters and was known as
“Auntie BBC” even to its fans. Things have changed greatly
since then. Although some faint traces of an Oxbridge men-
tality can sometimes still be detected, a new generation of
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broadcasting professionals at the BBC understands their
audience includes more than the House of Lords. The result
has been more lively, innovative, and experimental program-
ming without resorting to schlock.

Many BBC programs are brief. Don’t expect hour-long
segments devoted to a single program; often, a BBC program
may last as little as five or ten minutes. (This is also the case
with many other international broadcasters.) While the time
allocated to each program may be short, you'll find that the
programs don't waste time or words; they are succinct without
being skimpy.

What are you likely to hear on the BBC? One staple is
something you seldom hear on North American radio—drama.
If you've never listened to people “act” with just their voices,
you're in for a treat. You'll hear presentations of classic works
such as Les Miserables and Treasure Island as well as the efforts
of more contemporary playwrights and writers. Other frequent
presentations are programs devoted to a single major topic or
theme, such as dyslexia or hunger. These are different from
the “investigative” pieces run by American television; a more
accurate term for them would be “research” programs. The
BBC emphasizes a thorough digging into the facts of a given
situation and a balanced presentation of differing opinions
rather than an emotional approach designed to get ratings.
The BBC, as perhaps the most independent of all government-
financed broadcasters, is not afraid to tackle sensitive subjects
even at the risk of offending the party occupying 10 Downing
Street. Many of these programs deal with domestic British
issues that might not have much relevance for overseas
listeners, although the BBC does examine many issues of
global importance.

Perhaps the best-known feature of the BBC is its news
broadcasts. While objectivity in news presentation is impossi-
ble to measure, the BBC'’s efforts at being impartial, fair, and
balanced are recognized worldwide. In fact, the BBC may well
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be the most trusted news source in the world today. It is not
uncommon in many parts of the world for listeners to tune to
the BBC to find out what is happening in their own country.
Many Americans traveling abroad turn to the BBC instead of
the Voice of America to find out what is going on in the world.
You'll find BBC news summaries on the hour. These are supple-
mented frequently by new analysis features and summaries of
the British press.

Music is another popular subject for BBC programs. In past
years, the BBC stuck to opera, classical, and symphonic works
with only passing acknowledgment of more contemporary
trends in popular music. In the early 1960s, one would never
guess by listening to the BBC that Britain was the epicenter of
a revolution in popular music; the “Beeb” still programmed
such familiar standbys as Victor Sylvester and his orchestra.
There is still much classical programming, but the BBC today
also features contemporary British rock stars, jazz, and features
on artists of worldwide popularity (such as Frank Sinatra).
BBC music programs consist of more than a disc jockey play-
ing records; frequently, the artists themselves are present to
talk about their work. One indication of how much the BBC
has changed over the years is how John Peel and David Lee
Travers, two well-known disc jockeys for offshore “pirate”
radio stations during the mid-1960s, now have rock music
programs on the BBC.

The BBC's features, ranging from poetry to features for
merchant seaman, are as varied as its audience. There are
serials, often with a science fiction theme. And such futuristic
fare might be followed by a mundane farming report.

While only English-language programs have been men-
tioned so far, the BBC transmits in other languages such as
Arabic, Indonesian, and Urdu. You won't find these programs
of much interest unless you understand the language, of course,
but they're an important part of the BBC's reputation and
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following worldwide. Those whose interests lean more toward
DXing than SWLing find it valuable to be able to quickly
recognize the BBC in other languages to prevent spending
time and effort trying to identify a “rare” station that turns out
to be the BBC!

In addition to transmitter sites in Britain itself, the BBC
also operates relay stations at such locations as Ascension
Island, Hong Kong, Cyprus, Oman, and Singapore. It also
shares a relay station on the Caribbean island of Antigua with
the German broadcaster Deutsche Welle. In addition, the BBC
is relayed via Voice of America transmitter sites at Delano,
California and Greenville, North Carolina, and also by Radio
Canada International from its Sackville, New Brunswick
station. (In turn, the BBC makes its British transmitter sites
available to those two broadcasters.) However, unless you
have a copy of the latest BBC transmission schedule or catch
the site location when the station signs on, you won't be able
to tell which transmitter site you are listening to, since all
identifications are given as “BBC World Service” or “This is
London” once a transmission is in progress.

Like most international broadcasters, the BBC uses an
interval signal to identify itself before programming actually
begins. An interval signal is a distinctive sound or musical
piece repeated before a station signs on; this helps SWLs find
and identify the station’s signal. The BBC uses the musical
notes “B-B-C” repeated on a tonal scale. You can also hear
the bells of London’s famous Big Ben between several BBC
programs.

The result of such efforts is powerful, reliable signals from
the BBC. A quick scan across any international broadcasting
band that’s open will almost certainly produce a frequency or
two in use by the BBC World Service. Like other interna-
tional broadcasters, the BBC changes the frequencies it uses
several times per year. However, there are a few frequencies
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which the BBC has used without interruption for decades,
such as 9410, 12040, and 15070 kHz; the latter is a good !
choice for daytime reception in North America.

The latest BBC transmission schedule is available from
the BBC World Service Publicity, P. O. Box 76, Bush House,
Strand, London WC2B 4PH, Great Britain. If you become a
fan of the BBC, you might want to subscribe to a monthly pro-
gram journal known as BBC Worldwide. This is a bit like TV
Guide, listing programs by time and day along with descriptions
of each program. Subscription information can be obtained
when you request a program schedule.

The BBC is flooded with reception reports, and as a result
sends out a nonspecific “thank you for writing” card in reply.
However, the BBC apparently reads all listener mail, and
especially values comments and suggestions concerning their
programs. Reports and letters can be sent to the BBC World
Service at the same address as for BBC Worldwide. By the way,
the BBC operates a “World Information Centre and Shop” at
Bush House; if you're ever in London, you can stop by and
obtain BBC publications and souvenirs there.

If it seems like I'm a big fan of the BBC, you're right. My
love of the BBC was made permanent in 1986 when I was on
a tour of the Soviet Union. I brought along a small portable
shortwave radio. On April 26, | arrived in Kiev, unaware (along
with the two million citizens of Kiev) that a major accident
had occurred at the nearby Chernobyl nuclear power station
less than 48 hours earlier. As rumors swept the city, I turned to
my SW radio for information. The Voice of America carried
the early, sensationalized reports of a nuclear meltdown at
Chernobyl. The BBC stuck strictly to what was accurately
known about the situation and gave a carefully balanced assess-
ment of the possibilities in situations where the facts were
unclear. The Voice of America was frankly alarmist; the BBC,
while not downplaying the seriousness of the situation, reported
what it knew and avoided guessing to fill in the blanks. In
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retrospect, the BBC'’s reliability was proven greater than that
of the Voice of America. I'm one American who wishes the
Voice of America could do as well as the BBC!

Radio Moscow and Other Stations of the
Former Soviet Union

The preface to this book told of the dramatic events heard
over Radio Moscow during the August, 1991 coup. As this was
written in April, 1993, the situation in the former Soviet Union
was still unstable and the possibility of further moments of
dramatic listening via Radio Moscow was high.

Perhaps no other international broadcaster has undergone
such dramatic shifts as Radio Moscow. Before the Mikhail
Gorbachev era, Radio Moscow was the international broadcast-
ing equivalent of a telephone dial tone—predictable, consis-
tent, and utterly boring to listen to for any extended period.
Whatever Radio Moscow lacked in quality, it made up for in
quantity; it could be heard in English (and most other lan-
guages) around the clock on several frequencies in each band
that supported propagation to the target area. In those days,
Radio Moscow faithfully followed the latest party line from
the Kremlin. Its newscasts and commentaries had a surreal
quality, much like the rants of the leader of a religious cult;
you always had a suspicion (or was it a hope?) that what you
were hearing was some sort of brilliant, deadpan satire. Pro-
duction values were minimal. Announcers read material with
a monotone delivery, and the music (other than classical and
traditional Russian folk music) sounded like it came from
records owned by your grandparents.

The Radio Moscow of the Gorbachev period tried the same
difficult balancing act that Gorbachev’s government did: open
up the Communist system to change but still maintain it. The
result was a weird, fascinating amalgam of attempts at hipness
(such as a program called Vasily’s Weekend, whose host ended
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each show with “party hearty!” and commercials for Soviet-
made products) combined with staunch defenses of the party
line by such reliable Cold Warriors as Vladimir Posner. One
clear improvement in Radio Moscow under Gorbachev was

in their newscasts. While Radio Moscow was still the official
voice of the Soviet communist party, the level of candor and
honesty rose remarkably. There were frank admissions of prob-
lems within the USSR, and opposing points of view from
persons such as Boris Yeltsin were aired.

Radio Moscow was not the only international broadcaster
in the old Soviet Union. One was Radio Station Peace and
Progress, which billed itself as the “voice of Soviet public
opinion.” It was supposedly operated independently of Radio
Moscow by various Soviet cultural and social groups, but it
was plainly Radio Moscow under a new name; it used the
same frequencies and even the same announcers. There were
also separate international services from some of the Soviet
republics, such as Radio Kiev (Ukraine), Uzbekistan (Radio
Tashkent), Armenia (Radio Yerevan), and Lithuania (Radio
Vilnius). These other international broadcasters from the
USSR used the same transmitting facilities as Radio Moscow.
In fact, some of these “independent” stations could be heard
signing on immediately after the end of a Radio Moscow
transmission with no interruption in the station carrier or
change in the signal strength!

By 1990, the internal turmoil in the USSR was reflected
on the shortwave bands. In 1990, Lithuania declared its inde-
pendence from the Soviet Union and Radio Vilnius abruptly
switched from parroting Radio Moscow into a fully separate
broadcaster, including strong anti-Soviet remarks in its news-
casts and commentaries. Announcers at Radio Vilnius even
began to refer to their country as “an occupied territory” and
broadcast appeals for international recognition of Lithuania’s
independence. However, all of Radio Vilnius’s international
service programs were relayed by the facilities of Radio Moscow,
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and a few days later all Radio Vilnius programs were replaced
by Radio Moscow. (This switch was later explained—not very
convincingly— by Radio Moscow officials as a “switching
error.”) This lasted for a few days, and then was replaced by
another tricky move. Radio Vilnius returned, but its signals
were weak and only a fraction of their former strength. This
was because Radio Vilnius pressed transmitters located within
Lithuania into emergency service. Later, on these same fre-
quencies, powerful transmitters carrying Radio Moscow and
Radio Kiev were heard. In effect, the USSR was attempting to
jam a broadcaster located within what it claimed as it
sovereign territory!

Later in 1990, the Soviet broadcasting system began to
break into different factions. For example, Radio Station
Pacific Ocean was a broadcaster located in Vladivostok. It
normally transmitted on 15180 kHz in Russian for the Soviet
fishing fleet and others in isolated areas along the Pacific coast
of the Soviet Union. In mid-1990, it suddenly began airing
English newscasts with a strong anti-Gorbachev slant and
active support of Boris Yeltsin. Radio Moscow itself became
schizophrenic, with a clear division between old-line Com-
munists and reformers. One night Radio Moscow’s news and
commentaries were straight from the Brezhnev era, while the
next night the news was about Gorbachev'’s reform efforts and
the commentaries called for more perestroika and glasnost. At
times, it seemed like there were two separate Radio Moscows
broadcasting on alternate nights.

The failure of the August, 1991 coup triggered a rapid
collapse of the Soviet broadcasting establishment. The lack of
meaningful central authority, disruptions in financial support
by a central government, and the rise of the newly indepen-
dent republics combined to turn the pre-August broadcasting
situation upside down in just a few weeks. Radio Station Peace
and Progress went off the air, and Radio Moscow drastically
cut back on its broadcasting schedule and frequencies. As
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much as half of Radio Moscow’s English programs began to
consist of music from their record library. To raise money,
Radio Moscow began renting out its transmitting facilities to
others; by the end of 1992, Radio Moscow was actively solicit-
ing such business through on-the-air announcements! Among
the first to use Radio Moscow’s facilities were religious broad-
casters, such as Adventist World Radio and the Far East Broad-
casting Corporation. Radio Aum Shinrikyo, the voice of a
previously obscure Japanese religious cult, soon became famil-
iar to SWLs through its massive purchases of air time over
Radio Moscow. Western broadcasters soon followed, and by the
end of 1992 Deutsche Welle, the BBC, and even the Voice of
America were being relayed over the same transmitters that
only a few years before had been used by Radio Moscow to
denounce the “lies” of such broadcasters.

Russia saw an explosion of private shortwave broadcasters
starting in 1992. Most were in Russian, although a few used
English. One was a station calling itself Radio Galaxy, which
concentrated on business news. Others, like Radio New Wave
and Radio Space, featured pop music. These private stations
were sometimes ephemeral, lasting only a few weeks or months
before they shut down for a lack of money or organizational
support. However, new broadcasting entrepreneurs continued
to try their luck.

This section is being written in mid-1993, and the future
of broadcasting in the former USSR is impossible to predict.
Major changes may have happened by the time you read these
words. At the time this was being written, Radio Moscow
continued to broadcast but had cut its hours of operation by
approximately a third. Further cutbacks, including large staff
layoffs, were rumored to be imminent. Part of the uncertainty
involved funding; Radio Moscow received financial support
from the Commonwealth of Independent States, but some
members of that unstable political confederation wee talking
about setting up their own international services in mid-1993.
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()PAOVO MOCKBA

Dear Mr.Helms,
This vorifies your reporl on the receplion

of Radio Moscow's broadcast to North America
August 22, 1991

Date o
Time 040 1 3"'04 . 31 UTC
Frequency 15180 kHz-~via Komsomolsk-on—A_mur

Best wishes from Radio Mascnw

MOSCOW. Tho Exhibilion of Econnmic Achiovemenls
The “Pouples’ Friendship” lTounluin.

Mocxss. BAHX. ®ontan [pymGa naponos® 120p

2)PAANO MOCKBA

Dear Mr.Helms,

This verifies your report on the reception
of Radio Moscow's broadcast__to North America
Date August 19, 1991
Time__ 04,17-05,00 UTC
Prequency 13605 kHz-via Petropavlovsk-Kamchatsky

Best wishes from Radio Moscow
13645 kHz~via Komsomolsk-on-Amur

MOSCOW. The "Kosmos" Hotel,

Mocxsa. focTuunya . Hocmoc* 17p

FIGURE 6-1: A historic pair of QSL cards verifying reception of Radio Moscow on the
first and last days of the 1991 attempted coup.
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A crucial defection from Radio Moscow was the Ukraine, which
poured most of its resources for international broadcasting into
Radio Ukraine International. (However, the Ukraine still
rented some Radio Moscow transmitters.) Other former Soviet
republics that started their own international services include
Azerbaijan (Radio Dada Gorgud, the Voice of Azerbaijan),
Armenia (Radio Yerevan), Estonia (Radio Estonia), and
Moldova (the National Radio of Moldova). Few listeners
would be surprised if a new English language broadcaster
called “Radio Russia” joined them in the future!

B. 1. TOJIOHHUUSA. Jexopatuska Tapiaka. 1982,
Jl. . CHHIOTKA. JlekopaTHBHE CKYAbLNTYpa
«llans. 1983. Qepeso, seuniscoxa piss6a.

Bb. K. MONOHHUIIA. [exopaTubian Tapeaka. 1962,
J1. ®. CHHIOTKA. [lexopaTHBHARA CKYALATYpa
<Ko3ea». 1983. depeno, aemxoscxas pessba.

. POLONITSYA. Decorative plate. 1982,
. SINYUTKA. "Goat' decorative sculpture. 1983

. POLONITSA. Assictte décorative. 1982,
. SINIOUTKA. Sculpture décorative « Bouc ». 1983.

. POLONYZJA, Wandteller, 1982,
. SYNJUTKA. Dekorative Plastik ..Ziegenbock''. 1983

re ro re

We hereby verify that
listened in to R

broadcast on = : e
L/JZ? on //éé Y

Glorry & Hetma
(04

io Kiev's English language .
e € L9,

at_20. 30 2
[V
73's from
RADIO KIEV

FIGURE 6-2: At the time of the reception shown, Radio Kiev was part of the Soviet
Union’s broadcasting empire. Today, it is the voice of an independent nation. However,
many of its English language international programs are still transmitted from facilities
in Russia and other territories of the former USSR.
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The dramatic changes in the former USSR are probably not
over, and short wave radio will continue to let you hear history
as it happens. I can’t think of a better reason to own a shortwave
radio than the events heard over Radio Moscow since 1990.

China Radio International

In late 1992, China Radio International was adopted as
the new name for Radio Beijing. This new name could not
erase the memories of one of the most dramatic moments in
shortwave history. It took place on June 4, 1989, at 0300
universal time (UTC). Listeners to their English language
service to North America heard the following:

This is Radio Beijing. Please remember June the third 1989.
The most tragic event happened in the Chinese capital, Beijing.
Thousands of people, most of them innocent civilians, were
killed by fully armed soldiers when they forced their way into
the city. Among the killed are our colleagues at Radio Beijing.
The soldiers were riding on armored vehicles and used machine
guns against thousands of local residents and students who
tried to block their way. When the Army convoys made the
breakthrough, soldiers continued to spray their bullets indis-
criminately at crowds in the street. Eyewitnesses say some
armored vehicles even crushed foot soldiers who hesitated in
front of resisting civilians. Radio Beijing English department
deeply mourns those who died in the tragic incident, and
appeals to all its listeners to join our protest for the gross viola-
tion of human rights and the most barbarous suppression of the
people. Because of the abnormal situation here in Beijing,
there is no other news we could bring you. We sincerely ask for
your understanding, and thank you for joining us at this most
tragic moment.

The announcer has not been heard since.
This dramatic example shows how shortwave radio can put
you “at ringside” when history is made. Unfortunately, it also
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shows how China Radio International, like China itself, has
regressed in recent years.

In the late 1960s, Radio Beijing (then known as Peking)
was a shrill, incessant source of revolution and the thoughts
of Mao Tse-tung. As China began to open itself to the West,
Radio Beijing began to moderate its tone. The thoughts of
Chairman Mao were left back in the famous “Little Red Book”
and instead programs began to deal with frank admissions of
the difficulties China was undergoing in its modernization
drives. Corruption and black marketeering were discussed by
Radio Beijing, as were the problems of adapting Western tech-
nologies and management practices to an old and traditional
culture. Since the Tien“anmen Square Massacre, however, the
station has reverted to its old party-line mouthpiece ways.

China Radio International opens its broadcasts with an
interval signal consisting of the first 19 notes from “The East is
Red.” This is interspersed with identification announcements
in the language of the target area. The first item on broadcasts
is a newscast, followed by a commentary on the news. A signif-
icant number of items deal with Chinese politics and events,
and these can be a rich source of material on Chinese affairs
and politics.

China Radio International still taps into China’s long, rich
cultural history for programming material. There are programs
based on Chinese folk tales, archeology, and history (such as the
origin of paper in China). There is still much contemporary
and traditional Chinese music; one doesn’t have to understand
Chinese to enjoy and appreciate the voices.

Unfortunately, the non-musical, non-traditional programs
of China Radio International have backslid since June of 1989.
There is far more propaganda and stridency, with a strong air
of unreality. A constant effort is made to deny that anything
significant happened in June, 1989; the strain of having to
broadcast such lies must be a major burden on the staff.
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For many years, China Radio International was difficult to
receive in North America since most signal paths had to cross
the North Polar regions. Now China Radio International is
relayed via Swiss Radio International, Radio Canada Inter-
national, and Radio France International’s station in French
Guiana. There is also a relay station in the African nation of
Mali. This relay network means that China Radio Interna-
tional can now be heard reliably in North America.

China Radio International welcomes letters and reception
reports from SWLs. In addition to colorful QSL cards, you can
expect to receive magazines, booklets, calendars, and other
items if you're a regular reporter to them. Their address is simply
China Radio International, Fu Xin Men, Beijing, People’s
Republic of China. Use the full name of the country—Chinese

postal authorities have been known to return letters simply
addressed to “China.”

Dear Mr. Hefms
We are glad to verify your reception report on our program

transmitted on 4 F7o kHz at /g3 hours- 0244

hours G.M.T. dated e . /; , ,})372 ‘

Your further reception reports on our broadcasts are welcome.
fs 7'/14.9 breaclco i wns e (poyu( Ve MM" .

7/% /Lk i i~ bistesidry ‘ /LA'"V Sincerely yours,

. - Y v dEnglish Department
ww"}L fl\n-j A penrio f i na'f acilap & : o
)“{.ﬂf":wn.‘ . Zw/e«a/l ere senclin ' Radio Peking
a coleslon fvr /fé’g /‘fafx }»'&u Lite 1t .

FIGURE 6-3: The handwritten note confirms reception of Radio Beijing via Mali.
At the time of this reception, the relay had just come on the air and there was still
confusion over exactly where it was!
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The future of China was uncertain as this was being written,
and the possibility of further upheavals is great. China Radio
International might have more dramatic moments for listeners
in the future.

Private American International
Shortwave Stations

Domestic shortwave broadcasting has never existed to any
real extent in the United States, mainly because there are few
areas (with the exception of northern Alaska) where several
AM and FM stations cannot be received easily. Moreover, the
difficulty of tuning and using older shortwave radios helped
ensure that people would be content with what they could
find on their local broadcasters. The FCC eventually adopted
a policy of licensing private shortwave broadcasters only when
they targeted international audiences.

For many years, most private shortwave stations from the
United States have been religious broadcasters. Several of these
are still active today, and call signs such as WYFR, WINB,
WHRI, and WMLK will soon become familiar to you. Unfor-
tunately, most of these stations broadcast the same “canned”
religious programs (along with the constant appeals for
money) that you can already hear on AM and FM stations.

By the late 1970s, some in the United States began to
seriously consider the possibilities of commercial international
broadcasters. The growing affluence of the rest of the world
meant advertising possibilities were greater, and the revolution
in SW radio technology meant finding a specific frequency or
station was no longer such a chore. The first station to try
commercial international broadcasting was WRNO in New
Orleans. WRNO was already a successful FM station with a
rock and roll format, and its plan for international broadcast-
ing was simple: sell some air time to religious broadcasters to
provide an income “floor” and then “simulcast” the FM station
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the rest of the day. WRNO began by supplementing its offerings
with a DX program hosted by well-known SWL author and
publisher Glenn Hauser as well as worldwide call-in request
programs. Apparently, the WRNO experiment has not been as
successful as first hoped; the station’s programming today con-
sists almost exclusively of FM relays and religion with hardly
any reference to shortwave. This has not deterred others from
trying their luck, however. A typical entrant is WWCR, located
at Nashville, Tennessee. WWCR carries a mixture of religion,
SWL programs (like Glenn Hauser’s “World of Radio”), and
even “infotainment” programs hosted by dealers in gold
bullion and rare coins.

One effort at commercial international broadcasting in the
United States deserves special mention if for no other reason
than its audacity and sheer chutzpah. In the 1986 edition of the
World Radio TV Handbook, readers were startled to see a survey
card bound into the book for a proposed station called “NDXE
Worldwide” to be located in Opelika, Alabama. Their plans
called for 24-hour broadcasting in English, Spanish, French,
Portuguese, and Japanese, with news, sports, music, and (to
quote their literature) “in-depth coverage of financial, scien-
tific, and technological developments.” The station’s backers
circulated plans for a 500 KW transmitting facility and even
talked of AM stereo broadcasting on shortwave. Even as late
as 1989, the NDXE backers were still trying to drum up inter-
est in their proposal. However, they never put their grandiose
scheme in action, and apparently never got remotely close to
arranging the necessary financial backing for their venture.
Tired of the entire affair, the FCC summarily rejected the
NDXE group’s application for a license in 1989 and put an end
to the matter.

A much more worthy entrant to the private international
broadcasting scene was the introduction of a “world service”
by the Christian Science Monitor. This service consists of news,
news commentaries and analysis, and features related to current

Private American International Shortwave Stations

157



EHTT

he W Uﬂ({ Sert ice
The Christian Science Monitor

FIGURE 6-4: QSL from WCSN, Scotts Corner, Maine.
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events. Like the newspaper, this service is a bit dry and dull but
also scrupulously fair and accurate. There is also none of the
heavy-handed appeals for money that spoil other American
religious shortwave broadcasters. Currently, the World Service
of the Christian Science Monitor is transmitted in the United
States over WCSN in Maine and WSHB in South Carolina,
and via KYOI on the island of Saipan in the U. S. territory of
the Mariana Islands. All of these stations can be heard well in
North America.

Radio France Internationale

Radio France Internationale (RFI) recently made a major
innovation in its programming to North America—it added an
hour of English each day, supplementing the several hours of
French broadcasts. For many years, France resolutely refused to
broadcast in English to North America. France did broadcast
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extensively in English to Africa, and even had fifteen minutes
of English daily in its broadcasts to South America. The reason
behind this de facto boycott of North American English listen-
ers was never explained; probably the explanation lies some-
where deep within the French psyche.

Radio France Internationale has long had a particular
interest in programming for Africa, a situation not too surpris-
ing in view of France's long colonial history on that continent
and continuing relationships with many of its former colonies.
RFI’s programming to Africa deals more with the target area
than France itself. For years, it broadcast an hour-long English
program known as “Paris Calling Africa” which dealt exclu-
sively with African news and events. This was later changed to
a format of alternating half-hours of French and English pro-
grams transmitted to Africa. The emphasis is still on African
news, however, and RFI’s programs to Africa are a key source
for information on African affairs.

RFI's English programs to Africa and other areas have a
delightful spontaneity to them. Many are apparently done
live or in “one take.” Thus, you'll sometimes hear announcers
abruptly interrupt their newscasts for a “hot item” which just
arrived. (The importance of these items escapes me; usually,
they seem trivial.) At other times, you can hear announcers
fumble with papers or frantically search for missing items; I
once heard an RFI announcer ask “I can't find it! Where is it?”
in the middle of a newscast! Compared to the methodical,
carefully rehearsed presentations of most other international
broadcasters, Radio France Internationale seems very human
and real. In addition to gaffes, RFI also features reviews of the
French press (invariably just the Paris papers) in its English
language programs along with plenty of French music.

French music can be enjoyed, even if you don’t speak
French, during RFI's French broadcasts. Moreover, if you're
studying French in school (or want to resurrect what you
studied years ago), then RFI is an excellent source of contem-
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porary idiomatic French. (It’s surprising that more schools and
educators haven’t taken advantage of the enormous potential
of shortwave radio in language study.)

Radio France Internationale made a major effort to improve
reception in North and South America when it opened a relay
station in French Guiana, a French colony located on the
northern coast of South America. This station puts powerful
signals in North America, and also serves as a relay site for
other stations such as China Radio International.

While Radio France Internationale does not go out of its
way to solicit letters and reception reports, it does send out
colorful QSL cards in response to correct reports. These can
be addressed to Radio France Internationale, P. O. Box 9516,
75762 Paris Cedex 16, France. As an advertisement for RFI
in a shortwave publication once put it, “Wherever you are—

0 s I. TELE DIFFUSION de FRANCE. Centre Ondes Courtes de GUYANE

FIGURE 6-5: Radio France Internationale’s relay station at French Guiana is shown on
this card verifying reception via it.
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provided you know how to use your receiver—you can hear
Radio France Internationale.” That line sums up RFI and its
attitude in a nutshell!

Evangelical Broadcasting: HCJB and
Trans World Radio

As mentioned earlier, various Christian evangelical groups
make extensive use of shortwave broadcasting. This is in marked
contrast to other major religious groups; for example, despite
the massive wealth accumulated in recent years by various
Islamic countries, there has been no effort to establish stations
and broadcasting organizations to further the spread of Islam.
The effectiveness of evangelical broadcasting is hard to measure
and widely debated. Regardless of its actual impact, evangelical
broadcasting has steadily grown over the past two decades, and
more religious organizations seem ready to devote time and
resources to broadcasting. Two “prototypes” of international
broadcasting are station HCJ]B, “the Voice of the Andes” in
Quito, Ecuador, and Trans World Radio (TWR), a New Jersey
organization which operates stations from such locations as
Monaco and Guam.

HC]JB is operated by World Radio Missionary Fellowship,
a group headquartered in Opa Locka, Florida. While the call
letters are drawn from the block reserved for Ecuador, the
selection was not accidental; they stand for Heralding Christ
Jesus’s Blessings. The scope of HC]B's operations is greater than
some government-financed broadcasters, and include opera-
tions in such languages as Russian and Japanese. Transmitting
facilities include a 500 KW unit, and the station has even
constructed its own hydroelectric station to provide power for
its facilities. HC]B also operates a transmitter on 690 kHz
which broadcasts in Spanish and local Indian languages.

HCJB has also made a strenuous effort to maintain good
relations with SWLs, including a weekly program specifically
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for SWLs titled “DX Party Line.” HC]B welcomes listener
mail and reception reports, and often issues series of colorful
QSL cards for collectors.

If you want to learn about the politics and culture of
Ecuador and South America, you'll be disappointed by HC]B.
Politics is strictly eschewed, and content relating to Ecuador
and South America is subordinate to the prime mission of
evangelism. You'll hear many programs, such as “Guide to
Family Living,” which are similar to those found on your
local AM and FM religious broadcasters. Even those programs
which are ostensibly not religious, such as “DX Party Line,”
manage to work in some moments connected with evangelical
Christianity. The approach is generally “soft sell,” but the prime
purpose behind HCJB is to convert listeners to the religious
viewpoints of the station's sponsors. There is nothing sinister
in this, of course, but it does explain why its program content
is sometimes indifferent to Ecuador and South America. On
the other hand, HC]B's 690 kHz station does have a strong
“service orientation” for its local audience, with a greater
proportion of educational and cultural content.

HCJB welcomes reports to Casilla 691, Quito, Ecuador;
return postage is appreciated if a QSL card is desired. In addi-
tion to a QSL card, SWLs can expect to receive a copy of
HCJB’s latest program schedule and a religious tract or two.
While transmission schedules and frequencies do change
seasonally, the powerful signals from HCJB are easy to spot
in North America.

Trans World Radio is exclusively an evangelical broad-
caster, using several different transmitter sites. One is located
in Monaco, a tiny nation between France and Italy, and trans-
mits religious programs in a variety of European languages.
Shortwave transmitter powers up to 500 KW are used, but all
programs are intended only for Europe. However, it usually
schedules English programs for Europe between approximately
0500 to 1100 UTC in the 41-meter, 31-meter, and 25-meter
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bands, and these can be received in North America. You won’t
hear any news or information about Monaco (or any other
country TWR broadcasts from) on TWR; all programs are
strictly religious. In fact, unless you're interested in the reli-
gious programming itself, there will be little reason for you to
become a regular listener to any TWR station.

The prime reason most SWLs tune to TWR at Monaco is
to secure a QSL card for Monaco. In English, you'll note the
station identifies itself as transmitting from Monte Carlo
instead of Monaco; Monte Carlo is Monaco’s capital (for all
practical purposes, Monte Carlo is Monaco!) and home to the
casinos that draw tourists and produce wealth for the tiny
principality. You can send your reception reports to Trans
World Radio, B. P. 349, Monte Carlo-98007, Monaco.

Incidentally, the question of whether you can really hear
Monaco via TWR is disputed by some SWLs since the trans-
mitters for TWR are actually on French soil. A small (but
vocal) minority in the SWLing hobby maintains that all TWR/
Monaco broadcasts should be counted as being from France
rather than Monaco. Most SWLs, however, continue to use
the location where a station is licensed or authorized as the
criterion for determining transmitter location unless the geo-
graphic separation between the authorized location and trans-
mitter site is significant. In the case of Monaco, the separation
is minor. Is this a logical approach? Maybe not, but then not
everything in life makes sense....

Another TWR outlet operates from the U.S. territory of
Guam. Since this station operates from the jurisdiction of the
United States, it has call letters—KTWR. The shortwave
service is intended for reception in Asia, and makes extensive
use of Asian languages such as Bengali, Cantonese, Indonesian,
Japanese, and Tamil. There are also some English programs.

Unlike some other TWR outlets, KTWR has broadcast
features of interest to SWLs and DXers such as “DX Listener's
Log” in both English and Japanese. Reception reports and
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requests for program schedules should go to KTWR, P. O.
Box CC, Agana, Guam, 96910. Their interval signal is the
first few notes of “We've a Story to Tell to the Nations”
played on an organ.

A more difficult TWR outlet to hear in North America
is their station located in Swaziland. This site is used for pro-
gramming to Africa, and its times and frequencies of operation
are not well-suited for North American reception. Moreover,
the most powerful transmitter used in Swaziland is only 100
KW and, more typically, 25 KW is used. Several frequencies
is the 90-meter and 60-meter tropical broadcasting bands
are employed. Besides English and French, you can hear such
exotic languages as Chewa, Lingala, Ndebele, Sotho, Tshwa,
and Zulu over TWR/Swaziland. You may find it easier to
identify the station by its interval signal, which is the same
as that used for KTWR but played on bells. The address for
reception reports and program schedules is P. O. Box 64,
Manzini, Swaziland.

Jesus said: “Come to me,
all you who are weary and burdened,
and | will give you rest.”” (Matthew 11:28)

FIGURE 6-6: Trans World Radio’s station on Guam celebrated its tenth anniversary in
1987 with a special QSL card.
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TWR also maintains another transmitter location in Sri
Lanka (formerly known as Ceylon) and also broadcasts over
Radio Monte Carlo's relay station on the island of Cyprus.
However, both of these operations exclusively take place on
the AM broadcast band, and reception in North America is
unlikely.

As mentioned at the beginning of this section, religious
broadcasting activity has been increasing rapidly in recent
years. Regardless of one’s opinions about such efforts and pro-
grams, they have been the force behind the establishment of
several new international broadcasting stations in the United
States. These stations show no sign of lessening their impact
on SW radio in the foreseeable future.

Vatican Radio

One might think Vatican Radio would be in the same
category as HCJB and TWR. However, HCJB and TWR
broadcast to convert listeners while Vatican Radio, in effect,
broadcasts to the already converted. Vatican Radio’s programs
are usually brief—a half hour or less—and deal primarily with
Church affairs and news. Programs are presented in over thirty
languages, including Esperanto. Other broadcasts include
celebration of the Mass in various languages, including Polish
and Latin.

Vatican Radio’s broadcast to North America open with
“Christus Vincit” played on a celeste followed by the phrase
“Laudetur Jesus Christus. Praised be Jesus Christ. This is
Vatican Radio.” This is usually followed by news and com-
mentary, and then a feature dealing with some aspect of the
Church or Vatican City. Interviews with American visitors to
Vatican City are a frequent topic. At other times, Vatican
Radio broadcasts live addresses by the Pope. The normal
schedule of Vatican Radio goes out the window when the
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Papacy is vacant; the first word that a new Pope has been
elected often comes from Vatican Radio. (In fact, published
reports have stated that Vatican Radio had a “spy” with a con-
cealed transmitter in the conclaves that elected Popes John
Paul I and John Paul II to ensure they would be the first to
announce the new Pope.)

Vatican Radio welcomes listener reports and responds with
QSL cards that are changed on a regular basis. They also send
out a multilingual program schedule to reporters. The address
is simply Vatican Radio, Vatican City.

The status of Vatican City as a separate radio “country”
is questioned by some of the same SWLs who question the
status of TWR in Monaco. Vatican City itself is obviously too
small to contain a major broadcasting facility; in fact, the
actual transmitting site itself is located some distance from
Rome. However, under an agreement between Vatican City
and Italy, the transmitter site has extraterritorial status from
[taly and is administered by Vatican City. A few SWLs dis-
regard this and insist that all Vatican City transmissions
originate from Italy. However, the majority of SWLs con-
sider the agreement valid and recognize Vatican Radio’s
transmitter site as separate from ltaly.

Radio Nederland International

The Netherlands is not a large country in terms of geogra-
phy, economic power, or military power, but it’s a giant when
it comes to “information power” thanks to Radio Nederland
International. Radio Nederland International has long been
a favorite of SWLs. Its programs are consistently entertaining
and informative, and it has shown a special interest in SWLing
for years. Moreover, it is a technically innovative broadcaster.
Radio Nederland International was one of the first stations to
experiment with SSB transmission of programs and its trans-
mitter facilities, including relay facilities on Madagascar and
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Bonaire, are among the most “state of the art” of any interna-
tional broadcaster. The Netherlands’s commitment to inter-
national broadcasting was underscored in 1985, when Radio
Nederland International placed in operation a massive new
transmitter site in the Flevopolder area of the country. The
land was reclaimed from the sea, and the facility is actually
below sea level.

Radio Nederland International only uses a handful of
languages, and concentrates its efforts into delivering good sig-
nals and good programs in those languages. All of its programs
begin with news and a commentary followed by various fea-
tures. As befits an open, tolerant society whose prosperity has
traditionally been based upon international commerce, Radio
Nederland International is very internationalist in its outlook,
and features the usual programs (life in the Netherlands, inter-
views, pop music, listener mailbag, etc.) along with some off-
beat features such as the first program on an international
shortwave broadcaster specifically for gay and lesbian SWLs!
Radio Nederland seems to be one of the few international
broadcasters to have grasped that good, interesting programs
are the way to keep people tuning in.

Radio Nederland International various relay sites can make
it difficult to determine just which location you're tuned to.
Fortunately, transmitter sites are indicated in Radio Nederland’s
program schedule and are announced when each transmitter
signs on or a regional service (such as to North America)
begins. Each site tends to serve adjacent areas. For example,
Bonaire is primarily used for broadcasts to the Americas, while
Madagascar is used for transmissions to Africa and Asia. For
the evening broadcasts to North America, most transmissions
are from Bonaire, although Radio Nederland International
often uses at least one frequency from Flevopolder. You won’t
have much difficulty recognizing the signals from Bonaire;
they are quite strong and have little fading, since most of
North America is within “single hop” range of Bonaire.
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H.R.H. Prince Claus of The Nethertands.
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FIGURE 6-7: Radio Nederland is sometimes difficult to hear in North America directly
instead of from a relay site!

As you might expect, Radio Nederland International also
likes letters and reports from SWLs. They prefer comments on
programming more than data on reception, as they have a
network of regular monitors worldwide who contribute infor-
mation. However, they do send out colorful QSL cards in
response to correct reception reports (although they do ask
you to keep your requests to one QSL card per month to help
conserve their resources). You can send your reports and
request a program schedule by writing them at P. O. Box 222,
1200 JG Hilversum, The Netherlands.

Radio Nederland International uses a beautiful interval
signal consisting of an old Dutch folk tune played on a caril-
lon and celeste. If you're like many SWLs, that sound—and
Radio Nederland International— will soon become quite
familiar to you.
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The Voice of America

It might seem that the Voice of America (VOA) wouldn’t
be of much interest to American SWLs. Such isn’t the case.
It’s always interesting to see how one’s tax revenues are bring
spent and how the United States tries to present itself abroad.

The Voice of America is the broadcast division of the
United States Information Agency (USIA); USIA also dis-
tributes print, audio, and video materials about the United
States throughout the world. The USIA is headed by a direc-
tor appointed by the President; this has resulted in complaints
by some VOA staff members and other observers that such
appointees have tried to influence the editorial processes of
the VOA and other USIA functions to reflect favorably upon
the administration and political party in power.

The VOA is a massive broadcasting organization, cur-
rently producing programming in over forty languages. In the
United States itself, transmitter sites at Greenville, North
Carolina; Bethany, Ohio; Delano, California; and Dixon,
California are used. The Greenville, North Carolina facility is
the main VOA transmitting site in the United States, and
transmitter powers up to 500 KW are used from there. The
other domestic sites have transmitters rated at 250 KW. There
is another VOA station, at Marathon, Florida, which operates
only on the AM broadcast band for programs to Cuba.

The Voice of America uses an extensive network of relay
stations. SW transmitting facilities are maintained by the VOA
in Germany, Greece, Morocco, the Philippines, and Sri Lanka.
Another relay site in Thailand went on the air in early 1993.
Illustrating how much the world has changed in recent years,
the VOA now rents the use of Radio Moscow transmitters at
various sites in Russia, including ones at Irkutsk, Novosibirsk,
Usseriysk, and Petropavlosvk-Kamchatsky. The VOA is also
relayed in Britain by the BBC under a reciprocal agreement

The Voice of America

169



170

(in turn, the VOA relays the BBC in the United States) and
has also been relayed by Radiobras, the Brazilian government
broadcasting service. In addition, the VOA maintains AM
broadcast band relay stations in Antigua, Belize, and Botswana.
Identifying the various transmitter sites is easy if you tune to
the start of a VOA transmission; the sign-on announcement
includes the transmitter location. The VOA uses several
different instrumental versions of “Yankee Doodle” for an
interval signal.

Many SWLs (myself included) find the English language
programs of the VOA dull compared to other international
broadcasters. Part of this arises from the desire of VOA staff to
be as impartial and objective as possible in both the selection
and treatment of topics broadcast. However, the results too
often sound like “programming by committee.” There’s little
that might be offensive, but unfortunately just as little that
might be really interesting.

The VOA's newscasts are not as well-respected as those of
the BBC, but are generally honest and reasonably accurate.
It also has news and events programs covering the target areas
it broadcasts to, such as “Caribbean Report” and “Nightline
Africa.” The VOA also broadcasts considerable American
music—including America’s two original musical forms, jazz
and rock and roll—on programs such as “Music Now” and
“Music USA.”

The Voice of America presents some newscasts and pro-
grams in what is known as “special English.” Such programs use
a limited vocabulary of common English words and verb tenses;
the announcers speak very slowly and enunciate carefully to
allow persons with a limited command of English to both
understand VOA newscasts and improve their English skills.

The VOA does not neglect SWLs. The VOA is an excellent
verifier of reception reports. Voice of America receptions are
not always routine. For example, the Sri Lanka relay uses

Major International Shortwave Broadcasters



- THE VOICE OF AMERICA
Washington, D.C.. U.S.A. 20547
VERIFICATION CARD

We are pleased to confirm your reception of our broadcast on

%M;f 2, 1998
3990 kHz
0600-06b/b

Space Shuttle Challenger biasting-off from Thank you for your interest in VOA. We hope
the launch pad at the Kennedy Space Center you will continue to enjoy our programs.
on its maiden flight on April 4, 1983.

FIGURE 6-8: The Voice of America can sometimes be a challenging DX target, as this
reception on 3990 kHz from Liberia illustrates. This station went off the air during the
1991 civil war in Liberia and may never return to the air

transmitters of only 35 KW, and reception in North America
is a real challenge even for experienced SWLs. The VOA’s
British relay is the easiest way to get a “full data” QSL for that
country, and the Morocco and Philippines relays are the easiest
way to hear and verify those countries. Reception reports and
requests for program schedules go to Voice of America, U.S.
Information Agency, Washington, DC, 20547.

For most American SWLs, SWLing lets us know how other
countries view us. The Voice of America lets us see how we
view ourselves—at least “officially.” And, unlike other SW
broadcasters, if you don’t like the VOA, you can always com-
plain to your Congressional representatives!
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The Changing Face of
International Broadcasting

While some international broadcasters are busy expanding
their facilities and scope of operations, others are scaling back.
Radio New Zealand International and Radio RSA, “the Voice
of South Africa,” are two cases in point.

For years, Radio New Zealand was a favorite of SWLs
worldwide, largely because of the SWL programs hosted by
well-known DXer Arthur Cushen. By the 1970s, however,
Radio New Zealand was awash in problems. Its transmitters
were only 7500 watts, and were badly squeezed by the 250 and
500 KW transmitters being put into use by other international
broadcasters. Listeners began tuning out Radio New Zealand
in favor of stronger, more easily heard broadcasters. Serious
discussion took place within the nation over whether Radio
New Zealand should be discontinued altogether. Others in the
New Zealand government favored closing down the existing
facilities and simply renting air time from the facilities of
Radio Australia.

Fortunately for SWLs, the decision was made to expand
New Zealand’s shortwave broadcasting capabilities. New 100

RADIO NEW ZEALAND
INTERNATIONAL

FIGURE 6-9: Radio New Zealand
International celebrated its new facilities
by sending this station pennant to listeners.
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KW transmitting facilities were installed on New Zealand’s
North Island, and in early 1990 the service was renamed
Radio New Zealand International. The new service was an
immediate hit with listeners, keeping a refreshing, low-key
style and providing superb coverage of events in the southern
Pacific. Like the Netherlands, New Zealand now seems deter-
mined to play a major role as an “information power.”

South Africa went in the opposite direction in 1990. Radio
RSA began in early 1967 as an effort to cultivate good will for
South Africa and offset the negative international image it
had due to its apartheid policies. Some of these efforts were
creative. One was an international telephone call-in program
held each New Year’s Eve; Radio RSA then tried very subtly
to interpret the responses as being some sort of expression of
support for Radio RSA and the South African government.
Letters to the station from listeners were also interpreted in a
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FIGURE 6-10: Radio RSA was noted for its stunning QSL cards depicting African scenes.
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similar fashion. Radio RSA was also famed for sending out
lavish, full-color QSL cards and station pennants to listeners.

But a budget crisis, brought on in part as a result of inter-
national economic sanctions against South Africa, took its
toll on Radio RSA. Deciding that an international broadcast-
ing effort of such scope was too expensive for the benefits it
brought, Radio RSA dropped all of its international services
except those to the rest of Africa as of May 1, 1990. The last
international service broadcast concluded with Auld Lang
Syne. Reception is still possible in North America on remain-
ing frequencies, but with much more difficulty. While it’s
difficult to mourn the loss of a propaganda effort whose mis-
sion was to defend indefensible policies, the loss of a major
shortwave voice from South Africa hurts at a time when
South Africa is poised on the brink of major change.

The collapse of communist regimes in eastern Europe
during 1989 had a major impact on broadcasting from those
nations. Perhaps the most abrupt reversal was done by
Romania’s Radio Bucharest. As the last holdout among the
hardline regimes, Radio Bucharest steadfastly opposed all
changes to the status quo. After the ouster of Ceausescu, the
station apologized to listeners for giving misleading news and
information in the past!

The political changes in Europe closed a major shortwave
broadcaster. For years, Radio Berlin International was the voice
of the German Democratic Republic. Its main “competition”
was West Germany's Deutsche Welle, which emerged, as West
Germany prospered, as the major rival to the BBC as Europe’s
dominant shortwave broadcaster. As German reunification
progressed in 1990, the future of Radio Berlin International
became clouded. Finally, on October 3, 1990, Radio Betlin
International left the air forever.

SWLs were also able to follow the disintegration of
Yugoslavia and Czechoslovakia by shortwave radio. When
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Yugoslavia fell apart, most of the international shortwave trans-
mizters were in Serbian-controlled areas. The international
service, Radio Yugoslavia, continued it English programs from
studios in Belgrade. During 1992 and early 1993, its programs
were surprisingly normal, with news, commentaries, sports
reports, and pop music. From listening to Radio Yugoslavia,
you would never guess that carnage on a scale unseen since
World War II was taking place only a few hundred miles away.

FIGURE 6-11:
Deutsche Welle
issued this QSL card
to commemorate
the reunification

of Germany. The
three transmitter
sites shown in
eastern Germany
were formerly used
by Radio Berlin
International, and
are now part of
Deutsche Welle.
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Better heard than Radio Yugoslavia was Croatian Radio, mainly
because it was relayed over the transmitters of religious short-
wave broadcaster WHRI in Noblesville, Indiana. There were
also transmissions direct from Croatia itself. Many of the news-
casts were in English, and much of the news was about the war
in Bosnia-Herzegovina. And that area was represented late in
1992 by Radio Bosnia-Herzegovina on 6220 kHz. It operated on
a 24-hour schedule during the first half of 1993 and was widely
heard—although often at a weak signal level—whenever a
path of darkness existed between Bosnia-Herzegovina and the
listener’s location. Programming was a mixture of light classical
and pop music along with extended talks, but unfortunately
none of it was in English.

The dissolution of Czechoslovakia was thankfully a peaceful
affair. Until the end of 1992, English programs were broadcast
from Czechoslovakia under the name of Radio Czechoslovakia
International. Studio facilities were in Prague, in the Czech
section of the country, while transmitters were scattered across
the Czech and Slovak areas. When the country divided on
January 1, 1993, the new Czech Republic began transmitting
English programs as Radio Prague. (Interestingly, this was
the same name used for international broadcasts back when
Czechoslovakia was a member of the Soviet bloc and a faithful
follower of the Moscow party line.) The new Slovakia'’s Slovak
Radio restricted its initial efforts to programs in the Slovak
language, but did plan to add English as soon as possible. Both
Radio Prague and Slovak Radio shared transmitting facilities
in either country, although plans called for both stations to
eventually transmit only from facilities located within their
own country.

If you're new to shortwave radio, you missed a lot of exciting
listening from international broadcasters during 1989 to 1992.
But the world is dynamic, and there are bound to be more
memorable listening experiences in the years ahead!

Major International Shortwave Broadcasters



Beyond News and Commentaries

Certainly some of the big attractions of international
broadcasting are the newscasts and commentaries of the
various stations. If you have an interest in international
politics and events, these let you get a better insight into
various countries than domestic media alone provide.

But there’s more to international shortwave broadcasting
than just news. For example, several stations offer “by radio”
courses in the language(s) of their countries; in the past, Radio
Japan and Radio Nederland have conducted such courses.
Moreover, there’s an endless supply of practice material in
various foreign languages on international shortwave broad-
casters. For example, the Voice of America and BBC let you
practice everything from Arabic to Swahili.

Folk and indigenous music of various countries can be col-
lected via tape recordings. This can be a bit frustrating, since
it often takes exceptional conditions to produce signal levels
worth recording. But if you're a musicologist, you'll find this a
quick way to build an outstanding library of world music.

One reason some SWLs report reception to international
broadcasters is to collect the stamps often used on the reply
envelopes. Some broadcasters, such as Radio Moscow, made it
a habit of using the latest issues on their replies to listeners.
It's no surprise that stamp collecting is the second hobby of
several SWLs!

This chapter has been little more than a sample of the
variety of international broadcasting stations you can hear.
The latest frequencies and operating schedules can be found in
such publications as the annual Passport to World Band Radio,
SWL club bulletins, and magazines like Popular Communications
and Monitoring Times. To get on the mailing list for program
schedules, you can send a request to the addresses in Table 6-1.

Beyond News and Commentaries

177



TABLE 6-1

Addresses of Other Major International Broadcasters

Argentina
Australia
Austria
Belgium
Canada
Cuba
Egypt
Finland
Israel
ltaly
Japan
Norway
Portugal
Spain
Sweden
Switzerland
Turkey

RAE English Services, Casilla 555, 1000 Buenos Aires
Radio Australia, GPO Box 428G, Melbourne 3001
Radio Austria International, A-1136 Vienna

RTBF International Services, Box 202, B-1040 Brussels
RCI, Box 6000, Montreal, Quebec H3C 3A8

Radio Havana, Apartado 7026, Havana

Egyptian Radio & TV, P. O. Box 1186, Cairo

Radio Finland, Box 10, SF-00241 Helsinki 24

Kol Israel, Overseas Services, Box 1082, Jerusalem

RAI English Service, Viale Mazzini 14, 00195 Rome
Radio Japan, NHK, 2-2-1 Jinnan, Shibuya-ku, Tokyo
Radio Norway International, N-Oslo 3

Radio Portugal, Av. Eng. Duarte Pacheco 5, 1000 Lisboa
Spanish Foreign radio, Partado 156.202, 28080 Madrid
Radio Sweden International, $-10510 Stockholm

Swiss Radio International, Giacomettistrasse 1, CH-3000 Berne
Voice of Turkey, P. O. Box 333, Yenisehir, Ankara
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CHAPTER SEVEN

Domestic Shortwave Broadcasting

OMESTIC SHORTWAVE BROADCASTING

offers a stark contrast to the powerful signals and

carefully polished programs of international broad-
casters. Domestic SW stations are intended for reception
within the country where the stations are located, and generally
couldn’t care less about any audience outside their country.
Domestic SW stations are more challenging, and often difficult,
listening fare. But many SWLs find them more rewarding in
terms of programming, and DXers find the ultimate tests of
their skill among them.

You'll probably get a little discouraged when you first try to
hear the stations mentioned in this chapter. For starters, you
won't hear the loud, thumping signals like those from interna-
tional broadcasters. Instead of the 500 KW transmitter powers
used by international stations, domestic shortwave stations
might use only a few hundreds of watts. Most domestic stations
operate on lower frequencies in the 60-meter or lower broad-
casting bands, meaning they operate well below the MUF for a
given path and signals levels are lower. Since domestic SW
stations operate for the benefit of a local audience, they are on
the air when their local audience is awake, not when propaga-
tion is best to a point thousands of miles away. All these factors
mean that even die-hard SWLs are forced to become DXers
when tuning domestic SW stations. And even if you can hear

Domestic Shortwave Broadcasting 179



180

the signal, understanding it can be a big problem; the studio
equipment (microphones, etc.) used by these stations is often
not the best and distorted, noisy audio is not uncommon.

There’s also the language barrier. You'll hear little English
on domestic SW stations. Instead, expect to hear a lot of
Spanish, French, and Portuguese. You'll also hear Indonesian,
Tahitian, Lingala, Swahili, Hindustani, Malay, and other
languages used by the populations the stations serve. Trying to
identify a given station can be difficult, especially in cases
where there are several stations broadcasting in the same
language on the same frequency.

If listening to domestic SW broadcasters is so much trou-
ble, why bother ???

I suppose it’s because this is where some of the real romance
of shortwave comes into play. When you listen to domestic
SW stations, you make a direct connection to another people
and their culture. There’s something beguiling about listening
to exotic languages and music in the static. For a few moments,
you are sharing something with people in a remote African
village or along the Siberian frontier. You'll hear Chinese
operas and the so-called “high life” music popular in Africa.
You'll be amazed (or dismayed) at how American culture has
insinuated itself into that of other nations; a tribal chant may
be followed by a Michael Jackson tune. You'll discover that
“Jungle Oats” is a popular breakfast cereal in South Africa
while “Inca Cola” is a favorite of Peruvians. And you don’t
have to understand the language to get a kick out of hearing a
soccer match from a Latin American nation as the announcers
sound as if they're on the verge of a heart attack. Unlike inter-
national broadcasting, which tries to adapt itself to the culture
of its target area, domestic SW stations force you to adapt to
their culture. And in the process several good things happen.

One of them is language knowledge. You won't get fluent
in a bunch of languages, but you'll soon be able to recognize
different languages when you hear them. You will learn how to
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say “this is radio station. ...” in several different languages,
and you’ll also pick up several additional words and phrases.
If you're studying a foreign language, or want to keep your
knowledge of one fresh, it’s hard to beat the practice material
provided by domestic SW stations.

You'll become more musically aware. Ever heard authentic
South Seas music played on slide guitars? Or how about Mexico’s
“ranchero” music, with its strong similarities to traditional
American country and western? And it won't be long before
you'll know when you hear “merengue” music that you’re
probably listening to a station in the Dominican Republic.

If you get interested in collecting QSLs from the stations
you hear, you'll be especially eager to write domestic SW stations.
[t’s always exciting to receive a letter with exotic stamps and
an unusual postmark. Instead of the mass-processed replies
from international broadcasters, you'll sometimes get long,
genuinely personal replies from such stations. You get the
feeling that your letter telling them they were heard far away
was the highlight of the day at the station. Even printed QSL
cards often come with handwritten notes on them. Cancelled
postage stamps, stickers, and even pennants might be received
from domestic broadcasters.

Domestic stations change frequencies and hours of opera-
tion much less often than international SW broadcasters. In
fact, many stations have operated on the same frequencies for
decades. Seasonal frequency changes common among inter-
national broadcasters are almost unknown among domestic
broadcasters. When a change is made in a station’s frequency, it
tends to be relatively permanent (that is, lasting several years).
Some domestic SW stations accidentally change frequencies
when their transmitters “drift” off their assigned frequencies.
Such conditions might last only a few days or may be a con-
stant fact of life for a few stations, with their operating fre-
quency changing slightly daily. Some domestic SW broadcast-
ers might leave the air for months or years at a time and then
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suddenly return; the reason behind these disappearances is
usually equipment failure and the time required to import
spares to repair the equipment.

Domestic SW broadcasters may be government-operated,
religious, or commercial. Not all government-operated domes-
tic SW stations are located in the Third World; Australia,
Russia, and Canada all use shortwave to reach isolated areas of
their vast territories. Religious broadcasters on domestic short-
wave tend to have a strong service orientation toward their
listeners, carrying programs on such topics as health care for
an audience that’s largely illiterate. Some of these stations are
operated by evangelical Protestants, while others (particularly
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FIGURE 7-1: A colorful souvenir of a memorable listening experience—a QSL from
Office de Radiodiffusion Television de Senegal for reception on 4892 kHz. Its interval
signal at sign on is a tuned played on the “cora,” a stringed instrument indigenous to
Senegal.
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in Latin America) are operated by the Catholic Church.
Commercial domestic SW stations are plentiful, especially i