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Preface to the Third (Creative Commons) Edition.

When I received word from Paladin Press that the book was “remaindered” at the
end of 2009 I was not all that surprised. Radio Monitoring had a great run! Two editions,
several printings, thousands of copies in the hands of folks who wanted to learn how to
have fun playing radio.

A word to the wise... I have not (yet) taken steps to update any information from
the time of the Second Edition. The world of radio keeps moving on. If you are a
beginner to the hobby, I am confident you will still find tons of useful information and, at
this stage of the game, the price is right (free).

More experienced users will get some jollies out of the more dated material. So it
goes.

A couple of “Shout Outs”, a term that wasn’t common at the time of the book’s
initial publication.

Thanks to the North American Shortwave Association (NASWA) for being the
first site to step up and agree to host this electronic edition of Radio Monitoring.

Thanks to the ongoing Kulpsville Winter SWL Fest. This annual gathering of
radio hobby folks has kept the faith during times of poor propagation (Read Chapter 26).

Thanks to all the folks who actually bought the book over the years. I have always
been gratified and humbled by how many folks found their way to the hobby through
Radio Monitoring.

Yet another thank you to my family for putting up with a process that has gone on
for many more years than I ever had reason to hope it would.

Thanks to everyone who continues to find pleasure in rolling out of bed at 0-dark-
thirty in the morning to dig out a weak signal from a lump of rock half way around the

world.

I’m still having fun! I hope you are too.



Preface to the Second Printing

When I first wrote Radio Monitoring: The How-To Guide, 1 did so with the intention of pre-
senting the information in a way that would keep it useful through future printings. The bulk of the infor-
mation in this book is about how to listen to radio signals. regardless of the frequency in question or the
technology brought to bear on the task. Presenting these skills independent of the signal and hardware
aspects of radio monitoring has been what has made this book both unique and well-received by the radio
hobby community since it was first released. Where to listen is always changing. What you use to listen is
always changing. The basic skills that make a radio monitor successful have applied universally since the
days of Marconi, Armstrong, and Fessenden.

All that being said, there are a few concepts that would benefit from a bit of shoring up.

At the time of the first printing, radio monitoring hobbyists were just beginning to see the benefits of
the Internet and the World Wide Web as tools for gathering and exchanging information. Type “shortwave™
into your Internet search engine of choice and you will find literally hundreds of references beyond the basic
sites presented in this book’s original listings.

In the area of shortwave broadcast stations, many signals can now be heard over the Intemet. Some peo-
ple initially saw this as at least a distraction or possibly even signaling the death of the radio monitoring
hobby. This has proven not to be the case. Online monitoring of radio signals has proven to be a useful
adjunct to on-the-air listening. Further, the ability to hear VHF/UHF public safety signals from distances
well beyond local signal limits opens up an entire new world of monitoring.

Digital Signal Processing (DSP) has presented many improvements for the radio monitor. DSP receiv-
er designs were once limited to nearly unobtainable commercial and military receiver designs costing many
thousands of dollars. Now DSP circuitry and its benefits can be found in quality receiving equipment in
almost any price range. Anyone in the market for a new receiver will want to pay close attention to the
improved selectivity that DSP provides.

The ability to interface a receiver (and transmitter) with a personal computer continues to be an area of
exciting experimentation. Using the PC’s sound card to process non-voice comimnunication brings RTTY,
Packet Radio. fax. CW, and other signals to the radio monitor for little more than the cost of a couple of
patch cords and some software easily found on the Internet. Amateur radio enthusiasts have taken this a step
further and are exploring digital transmission with such technologies as PSK3!. As this book points out
repeatedly. a curious mind will always find new and interesting things to monitor.

Digitally encoded and managed signals have changed the way public service frequencies are being mon-
itored. “Trunked" radio systems have come on the scene in most major metropolitan areas as a way of mak-
ing more efficient use of the radio spectrumn. Before purchasing a UHF/VHF scanning receiver for any given
area, the user will want to have a clear understanding of local signal systems and protocols. Scanning
receivers are no longer a “one size fits all" product. The good news is that receivers are always coming on
line to address these unique situations, as the public always seeks to remain informed about the organiza-
tions that serve it.

1 would be remiss if I did not talk about the perception, on the part of the general public, that the world
has changed since the events of September {1, 2001. The shift of world events that started on that terrible
day. while shocking, was probably not nearly as surprising to the experienced radio monitor. Radio moni-
toring hobbyists are the most informed people on the planet. They know that the world is always changing,
always changing rapidly, often changing in unexpected ways, and, sadly, not always changing for the bet-
ter. While no one can accurately predict what will happen in the future, people who take the time to “listen
to the world” will always have the edge.

Since the first printing of this book. the radio monitoring hobby lost one of its greatest proponents, Bill
Cheek. Bill had a lot to say and a lot to teach. Much of his wisdom and information can still be found in his
books, and I commend them to anyone who wants to go further in this hobby.

My close friend Jon Cohen WB2KKS rightly pointed out that on page 133 I used the tern “Longwire™
when I was actually describing an “End Fed Wire.” My only glaring error. I told you this was a good book!

Have fun.

T.J. “SKIP" AREY, N2EI
January 2003




I‘ntroduction

Everybody needs a hobby. It is all but essential in this rapidly
moving world, to have an activity that affords a moment to relax
from the normal affairs of the day. Some people play golf, softball,
or basketball. Some paint, sculpt, or carve. Still others camp, climb
mountains, or surf. Most hobbies provide their relaxation and
recreation by separating the hobbyist from the world at large.

I will show you a hobby that provides all the traditional benefits
and still allows you to engage the world around you in a unique and
exciting way. My hobby of choice is Radio Monitoring. Radio
monitoring is an exploration and investigation of the radio frequency
spectrum. Radio monitoring is tuning between and beyond the three
or four broadcast stations you listen to in your car on the way to
work. Radio monitoring is hearing things that weren’t meant for
your ears, but which provide a great deal of excitement anyway.

Virtual reality has become an overused term, describing personal
experiences with computers. Virtual reality usually “tricks” the mind
into feeling that it is somewhere that it isn’t. The experienced Radio
Monitor smiles knowingly when the term “virtual reality” is tossed
in his or her direction. Radio has been a form of virtual reality since
its discovery over a century ago. Virtual reality of radio opens the
mind to experiences and knowledge from more distant horizons.
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Have you ever dreamed of traveling the world in search of
adventure? Most of us have at least daydreamed about exploring
exotic places in distant lands. But few of us have the time or money
to make regular world wide treks for excitement. We have to find
our adventure closer to home. It is neither safe nor smart to chase
police cars, fire engines, or emergency service vehicles. Maybe you
are curious about how people are affected by a newsworthy event in
another state. Your local news broadcast might not be as complete a
picture as one from the location where things are actually happening.

Radio monitoring is a unique and affordable adventure. You can
experience the events and culture of almost any place on our planet.
Enter the radio monitor’s world, a place of wonder and excitement
by tuning into the virtual reality of the radio frequency spectrum.

Most people’s experience with radio is limited to the standard
AM and FM broadcast bands found on their car or home radios.
Practically, this represents only a tiny portion of the radio
frequencies available. There is a vast bandwidth of frequencies
within easy and inexpensive reach that can provide countless hours
of excitement, education, and enjoyment to anyone with a desire to
know more about the world around them. Radio monitoring is both
the hobby and the sport of the naturally curious person.

Radio monitoring brings the world to your doorstep. Many
countries broadcast specifically for audiences in North America as
well as other parts of the world. Would you be surprised to hear that
some of these signals can even be heard using that standard AM/FM
car radio? Still more signals from foreign lands abound in the vast
bandwidth between those fairly small bands of frequencies that
make up AM and FM. A large part of the area between the more
familiar frequencies is called the Shortwave Band. These signals are
available for less than the price of many electronic children’s games.
Since you opened this book, you probably have at least a mild
curiosity about the world of radio monitoring. As you progress
through these pages, you will learn how to gain access to the radio
frequency spectrum and all its wonders and adventures. I will
discuss the types of receivers you will need, the antennas and
accessories that will improve your ability to bring the world home,
and the book covers all of the major facets of the radio monitoring
hobby including how to get into contact with the stations you have
heard. You will also learn how to connect with other radio monitors
to enhance the fun and enjoyment of your hobby.



Radio monitoring is a multifaceted hobby. This book will give
you all of the basic information that will allow you to begin enjoying
the world of radio monitoring. If a particular section of the book
raises some questions for you, note them and read on because it is
likely that what you are looking for is covered in another segment.

The worldwide shortwave radio listening
’populqﬁon numbers in the hundreds of millions.

Because radio monitoring is such a wide and varied hobby, you
will need information to assist in investigating advanced or
specialized areas. You will learn about the many clubs and
publications that are available to guide you in the advancement of
radio monitoring.

No single book has all the information there is to be shared about
the radio hobby. This book is designed to be a practical guide for the
beginning, listener the “first” word, not the “last.” You will gain
access to information that will resolve most of the confusion that can
stand in the way of full enjoyment as you grow in knowledge of the
hobby.

This book will also break down the myths that radio monitoring is
expensive or can only be enjoyed by a person with a Ph.D. in
Electronics. Nothing could be farther from the truth! Compared to
other hobby pursuits and interests, radio monitoring is an affordable
activity that can be enjoyed by the entire family. It is a hobby for
young and old alike. It fits into most budgets, even if a paper route,
allowance, or fixed income. This is a hobby where tenacity can beat
pocketsful of money. Your skills and equipment can advance at a
personal and financially comfortable pace, and you will have fun
every step of the way. You already possess 90 percent of what it
takes to be successful in this hobby before you buy any equipment. I
will point you in the path from beginner to advanced.

Radio monitoring can be a lifelong pursuit. The world is always
changing. There are always new signals to hear and new things to
discover. If you take advantage of the information that follows, you
will develop a sound foundation in the radio monitoring art that will
increase your enjoyment through the years, no matter the changes.



In this book I will also try to help you enjoy your beginner’s
status. There is no need to compare your accomplishments with
those of others unless that level of competition appeals to you. This
is a hobby where even the most experienced still recall their earliest
listening activities with great enthusiasm. You will learn to
document your adventures so you can relive your experiences again
and again.

In this book I will periodically remind you that radio monitoring
is a hobby. It’s supposed to be fun. It is not supposed to give you the
same aggravation you get from the salt mines every day. You will
discover a hobby that gives a great sense of accomplishment without
driving you to total distraction. You will see that I take this subject
and myself only as seriously as is needed to convey the point.

We will look primarily at the three most common forms of radio
monitoring: mediumwave (the traditional AM broadcast band),
shortwave (the primary frequencies for worldwide radio signals),
and VHF / UHF (those signals most commonly monitored by a
scanning receiver). Each of these differ enough to warrant separate
consideration. We will also touch on other radio monitoring
experiences into which a beginner might later want to branch.

The radio frequency spectrum covers nearly
three thousand billion Herlz (Hz). The standard
AM/FM car radlo covers less than one
thousandth of all these possible frequencies.

I have been a radio monitor for more than 25 years. I’ve tracked
down signals from “DC to Daylight” (a common term that suggests
most of the RF spectrum). In that time I’ve monitored wars and
rumors of wars. I’ve heard the rise and fall of nations. I’ve
eavesdropped on the activities of spies and international criminals.
I’ve enjoyed radio programming from every region of the United
States and numerous foreign lands. I've tapped into the excitement
in my own back yard on the public safety bands. I’ve never lost the
excitement that comes from hearing a new signal. By way of radio
monitoring I have traveled the planet, gotten to know the people of
the world in unique and exciting ways. Any journey is more fun
when it is shared. I welcome you along. We’re going to have fun.



A brief history
of radio

Most folks have heard the name Marconi and have a vague
notion that he invented radio. It might be more appropriate to say
that Guglielmo Marconi discovered how to exploit radio frequency
energy. Like so many inventions, Marconi was only one among a
number of tenacious experimenters who were looking into sending
signals through the “ether.” Other names with controversial credit
with fathering radio are Dr. Mahlon Loomis, William H. Preece, and
Nathan Stubblefield. Loomis conducted successful experiments in
“receiving” transmitted electrical signals in 1865. Preece
demonstrated a form of wireless communication in 1886.
Stubblefield patented the Vibrating Telegraph in 1888, but the
beginnings of radio actually go farther back.

Early experiments

The science behind the experimental efforts at the roots of radio
can be traced to the early 1800s when Michael Faraday and Joseph
Henry developed the theory that a current flowing through one wire
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could induce a current to flow in a separate wire. In 1820 Hans
Christian Oersted demonstrated this principle of Electromagnetic
Induction. It was the German physicist Heinrich Hertz who came up
with the first reasonable explanation for what was going on, with his
demonstration of the existence of electromagnetic waves in 1887. In
1892, French physicist Edouard Branly developed the first
“receiver” of electromagnetic waves which he called a “Coherer.”
The experimenters of the world now had the science on which to
build their ideas.

It was a young Marconi who followed these developments and
created his first successful wireless system in 1895. After patenting
his invention in England in 1896 he went on to pursue its
commercial aspects by installing his system on ships and at shore
stations. On December 12, 1901, Marconi successfully sent a signal
from St. John's, Newfoundland to Poldhu, England. It was only the
letter “S” sent in telegraphic code, but it was the first transatlantic
broadcast of an electromagnetic signal. The world was amazed and
interest in radio grew.

FIGURE 1: MARCONI'S BIG ZAP

Guglielmo Marconi received the first transatiantic wireless message
Dec 12, 1901, in Newfoundiand. A telegrapher at Poldhu, Comwall,
tapped out the letter °S," and Marconi picked it up with a kite antenna
on a frequency thought to be 819 kHz. This band was unreliable, but
shorter waves (higher frequencies) proved predictable and consistent.

Ireland
6[&;1[&'
cean

Newfoundland

™ Poldhu
Marconi built a station at Glace Bay, Nova Scotia,
8t. John's the following year, and sent the first readable
o message across the Atlantic to begin regular
transatiantic wireless service in 1903.

Early 1900’s through World War |

In 1905 Sir Ambrose Fleming developed the Diode Electron Tube
which permitted the detection of high frequency radio waves, a vast
improvement over Branly’s Coherer. Meanwhile, in 1906 Reginald






growing number of amateur radio operators. Those people who
constructed simple receivers to allow them to listen in on these
strange and wonderful signals were having a ball. It became common
practice to keep a log of the stations that they heard. Many listeners
wrote to the stations requesting a confirmation card or letter and so
the QSL (a telegrapher’s abbreviation for confirmation) collecting
aspect of the radio monitoring hobby was born. As you can see,
radio monitoring grew up side by side with the technology of radio.

Edwin Armstrong

In 1918, Edwin Armstrong developed the superheterodyne
receiver circuit. This made receiver tuning and adjustment the
simple process that we are familiar with today whenever we use a
modern radio receiver. Radio became accessible to the average
individual, and thus commercial broadcasting was born.

Edwin H. Armstrong was the inventor of the basic circuits that
made the standard AM/FM radio possible. He spent much of his life
and fortune defending his patents. Tragically, he committed suicide
in 1954. Can you imagine how far radio might have advanced had he
continued his work?

Pioneering radio stations

In 1919 CFCX in Montreal, Quebec began commercial
broadcasting, followed by WWJ in Detroit, MI and KDKA in
Pittsburgh, PA in 1920. These stations’ successes brought about a
landslide of receiver purchases and new station construction.
Everyone wanted to own a radio and anyone who had a product to
sell (including radio receivers) or an idea to hawk wanted to build a
transmitter. While these stations are often thought of as the first
broadcasters, several early experimental stations became commercial
broadcasters and can trace their roots back to earlier times. Two
such stations are WQXR, New York, NY (now under the call letters
WQEW) which began its existence as W2XR, and KQW, San Jose,
CA, which is now KCBS, San Francisco, CA. This station is
documented as having been in continuous operation since 1909.



Shortwave

As the understanding of radio technology and the effects of the
radio frequency spectrum became more clear, stations began to
experiment with the shortwave spectrum and the longer transmitting
distances these higher frequencies brought about. Meanwhile radio
was also growing in Europe and other parts of the world. For
countries that did not have well developed traditional postal,
telegraph, and telephone technologies, shortwave came as a blessing,
allowing wide-ranging communications. One of the earliest radio
monitoring clubs, the World Radio Reception Club of Pittsburgh,
was formed in 1932.

Frequency modulation

In 1933 Edwin Armstrong developed yet another significant
improvement to radio. Frequency Modulation (FM) allowed for
radio transmission with reduced noise and interference.
Development of FM and experimentation in the higher frequencies
leading to the VHF and UHF regions began in earnest. 1933 was
also the year that The National Radio Club was formed. This club
was devoted to monitoring commercial AM broadcast band stations
over long distances.

World War |l

As with World War I, World War II brought about further
advances in radio technology. The war years also signaled the birth
of the Voice of America. Shortwave radio became a powerful tool
for information (and propaganda) during the war. After the war was
over, a new aspect of the radio hobby began. Many superior
transmitters and receivers became available to the hobbyist by way
of the surplus market. Military radio technology also filtered down
into the commercial radio market. By the end of World War II, the
world belonged to radio. Also, after the war, many radio applications
beyond broadcasting began to develop. Public safety and business
radio applications began to unfold.



Transistors

Things were going along swimmingly and then in 1948 Walter H.
Brattain, John Bardeen, and William Shockley at Bell Laboratories
invented the tramsistor. With Shockley’s further improvements in
1952, this ushered in a whole new era of electronics and further
improvements in radio receiver design. Vacuum tubes have an
inherent problem due to their design. The heat generated by the
tubes causes frequency drift in even the most sophisticated receivers.
Circuits designed with transistors greatly improved upon this
problem as well as many other aspects of receiver design. The late
fifties found the country amazed by shirt pocket size radios. But
folks hadn’t seen anything yet.

Integrated circuits

In 1959 Robert Norton Noyce at Fairchild Semiconductor, and
Jack Kirby at Texas Instruments, independently developed the first
integrated circuits when they created networks of transistors on a
single “chip.” The miniaturization of electronics had begun. By the
late sixties, entire radio receiver circuits could be placed on
individual chips. Further developments in integrated circuitry that
improved frequency synthesis and signal filtering came about as the
result of the integrated circuit. The microprocessors that became
available in the seventies brought us into the world of digitally-
controlled radio electronics, including the modem scanning receiver.

Modem digital electronics has made it even more easy to enter
and enjoy the radio monitoring hobby. A relatively modest-cost
receiver of today contains high performance features that would
have cost thousands of dollars only a few years ago.

Radio monitors of today carry on the tradition of curiosity and
tenacity that the pioneers of radio demonstrated. We are no longer
burdened with spending a month’s wages to construct our own
receivers from scratch to eke out a few dozen signals. We have the
ability to use relatively inexpensive receivers to allow us to listen in
on thousands of signals bringing every facet of the world into our
own homes. Still, when you catch a rare station on the air after
weeks of trying, it’s fun to think of Marconi, Fessenden, Armstrong,
and all the others who gave us the gift of radio.



Forms of
listening

How many radios are in your house? I counted seven non-hobby
radios in mine, but I am extremely radio-oriented, so I took a wider
sample. Several neighbors not involved in the radio monitoring
hobby revealed that their households possessed an average of four
receivers, including those in their cars. Statistically, the United
States averages two radio receivers per household, not counting the
cars, so I guess you could say I live in an average neighborhood.

People listen to the radio more than they realize. A clock radio
awakens us with the moming weather. On the way to school or
work, we catch our favorite songs, the news, or the latest opinions of
a talk show host. Likely a radio plays in the background at work.
Back to the car radio for the commute home. During dinner and
afterwards we tune some relaxing background music. Finally at the
end of the day, we hit the sleep button on the clock radio for ten or
fifteen minutes of music to lull us to sleep. Radio has always had a
special advantage over television (and now over multimedia
computer systems) because our bodies can do something else while
our brains accept the input from a radio. Here might be a good place
to show the difference between monitoring and just listening.
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Radio monitors are usually more intent and organized when
listening to their receivers. For the monitor, radio listening becomes
the primary activity instead of the background information. A radio
monitor is enjoying the programs that he or she hears, but the
motivations are somewhat different. The casual radio listener
probably monitors about half a dozen regular radio stations,
depending on personal tastes. The radio monitor seeks out stations
never heard before. The monitor collects stations and signals like
other hobbyists might collect stamps, comic books, or bird sightings.
Any station not heard is a subject of desire. The reasons why radio
monitors go after these stations vary from hobbyist to hobbyist. For
some folks it is simply the joy of adding each new station to the log.
Others are trying to learn specific information about the world
around them. Still others are attempting to understand how radio
operates over various distances. These differences even play out in
the terms that radio monitors use when referring to their practices.

As you become more involved in radio monitoring, you will come
to notice that monitoring enthusiasts refer to themselves as
Listeners or DXers.

Listeners

Listening is the more obvious of the two types of monitoring. For
example, people who monitor the shortwave spectrum call
themselves SWLs, standing for Shortwave Listener. Anyone who
tunes the shortwave bands can accurately call themselves by this
moniker. Anyone who monitors radio can be considered a Listener
regardless of how they practice the hobby.

DX is a long-standing radio communications abbreviation for
distance. Over the years, the term has taken on a broader meaning.
Radio stations that were very far away from someone’s reception
point, such as those in other countries or beyond the normal
expected signal range, became known as DX stations. The pursuit of
these far-away signals became known as DXing and the person
doing the pursuing became known as a DXer.

Over the years, consensus has developed the terms Listener and
DXer so that they refer to two different styles of listening.
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DXers

The Listener is usually the type of person who monitors various
signals and stations for the sole purpose of enjoying the program
content presented. This type of person may settle on a group of
favorite stations or a particular kind of signal and remain happy for
months or even years listening to these same stations.

The DXer, on the other hand, derives unique enjoyment from
chasing after as many stations in as many places as possible. The
goal of the skilled DXer is to catalog distant stations, regardless of
program content. It is not unusual for the DXer who monitors the
shortwave frequencies to seek out stations that broadcast in
unknown languages, solely for the purpose of adding these new
locations to the station log. Some mediumwave monitors specialize
in tracking low-power signals from areas of the country that have
little hope of getting their signal out beyond their local community.
Some scanner enthusiasts take advantage of unusual band conditions
to log signals over enormous distances never intended by the
transmitting station. DXing is a highly challenging and fun aspect of
the monitoring hobby.

Now let’s explode a long standing myth you may encounter as
you begin your radio monitoring experience. While some DXers and
Listeners try very hard to prove they are different from one another,
the fact is that most radio monitoring enthusiasts are really a little bit
of both. Many people, especially those who are new to the radio
monitoring experience, are enthralled by the ability to hear so many
different signals. So it is natural to spend some time tuning through
the radio frequency spectrum seeking out new and different signals,
logging them and perhaps sending out requests for verification of
reception. It is only after people become more experienced that they
tend to follow either the Listener or DXer path as their main style of
listening. Both are great fun, and many radio monitors dabble
happily in both realms throughout their personal hobby history. In
other words, as a beginner, don’t get too hung up in trying to define
yourself and your listening habits. There is so much out there for the
beginner to experience that you can relax and enjoy whatever you
are doing. You have nobody to impress but yourself.

Let’s begin with a simple experiment in listening that will cost
you absolutely nothing provided you are living in an average






to notice patterns to these effects. What you are beginning to learn
about is the science of propagation. This is the study of how energy
moves from one place to another through space. In this case, the
energy we are concerned with is radio-frequency energy. As you
move through your radio monitoring experiences you will learn how
to turn information about radio-signal propagation into loggings of
distant and unusual signals.

As you continue to tune through the AM band you will probably
hear more than one signal on the same frequency, essentially
interfering with each another. Stay on this frequency for a while and
just listen to what you hear. Every now and then, it is likely that one
of the signals will rise above the combined noise and be more easily
understood. This, again, occurs in response to the effects of the
propagation of the various signals on the frequency. But you’ve
already discovered this phenomenon, haven’t you?

What else is there to learn? Assuming the receiver is sitting
before you on a table, physically turn the entire receiver 90 degrees
in either direction. Notice any change? In most cases you will hear
some of the signals weaken or even drop out of the range of hearing.
You just made another important discovery. Radio frequency energy
has directional properties. As you move forward in your experiences
at radio monitoring you will further discover that this directionality
can be made to occur at the transmitting site to get a signal to a
particular place, and it can be used at a receiving location to assure
reception of a particular signal. In this case, advantage is taken of the
directional receiving properties of the antenna inside an AM receiver
to “null” out signals that come to your receiver from specific
directions. If you are looking for a cheap and dirty science fair
project for yourself or a child, this simple form of Radio Direction
Finding (RDF) has a lot of possibilities. Simply use the receiver to
“point” to several stations in different directions from where you
live. But more importantly to our purpose, directivity fashions
another tool to discriminate among several signals on one frequency.

Take time to listen to the static between the various signals you
hear. Notice how strong it sounds at a particular volume setting.
Listen to how the static sometimes seems to rise and fall. The
atmosphere and our star, the Sun, conspire to make up much of this
static as well as the overall radio-frequency environment.

Assuming you’ve conducted this experiment at night, try the same
experiment around noon. Notice how different things sound? Notice
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how many of the signals that you heard the night before have
disappeared? Notice that the static seems louder when the sun is
high in the sky? What does this show you? You have discovered
that, within the mediumwave (AM) band of radio frequencies,
signals tend to travel further at night with less atmospheric noise.
This phenomenon is so prevalent that the Federal Communications
Commission (FCC) requires certain broadcast stations to adjust their
power levels in the evening so that their signals do not interfere in
parts of the country they were not meant to service.

The Federal Communications Commission
(FCC) was established in 1934 to regulate
interstate and foreign communications in
the public interest.

Now this information should turn on a little light above your
head. Think for a minute. The sun sets in different parts of the
country at different times. This means that stations around the
country will be lowering their power at different times. Try the
tuning experiment one more time. This time, start your listening jusi
before local sunset and continue until darkness falls. Concentrate on
those frequencies you previously discovered to have more than one
station on them. You should hear some new signals clearly before
the night changes occur. Now you’re discovering how human effects
(the FCC directive to lower power) and atmospheric effects (the
changes in propagation brought about by moving out of the sun’s
path) can both have a bearing on your ability to seek out signals.

In conducting this series of experiments, you have learned a
teensy bit about the science of how radio frequency energy works.
But you have also made some other discoveries. You have found that
there is a vast world of radio monitoring beyond the half dozen
stations you have listened to all your life. You have also begun to
understand how to combine knowledge, skill, and patience to hear
signals you might never have discovered if you hadn’t taken up the
practice of radio monitoring. You’re on your way, my friend!






radio-frequency energy travels in waves. Think for a minute about
the kind of waves you are familiar with. Think of waves crashing on
the beach or the ripples formed by throwing a rock into a pond. It’s
fairly easy to see that these waves move through time over a
distance. If you were to mark a fixed point, you could count how
many waves moved past that point in a minute or even a second
without too much difficulty. Radio waves do it the same way, but at
the speed of light, about 186,000 miles per second, a bit faster than
can be observed with the naked eye. As the frequency of waves
increases, the distance between the waves decreases. So the higher
the frequency, the more waves will pass a given point within a fixed
period of time. The lower the frequency of the waves, the longer the
distance between each wave.

Yeah, I know I just said the same thing three different ways.
There is method to my madness. If you can hang onto this fact and
keep it in mind as we move through the rest of this book you will
already have a handle on just about the most important bit of
electronic theory that a radio monitor needs to know. The unit of
measurement that science gives to the movement of one wave passed
a fixed point in one second is the Hertz (Hz). For example, a
frequency of 1000 Hz means that the waves were moving at the rate
of 1000 waves per second past a fixed point in space. By the way,
this might be a good time to review the metric system as it applies to
frequencies: 1000 Hertz (Hz) equals 1 Kilohertz (kHz); 1000
Kilohertz (kHz) equals 1 Megahertz (MHz); 1000 Megahertz (MHz)
equals 1 Gigahertz (GHz).

If you are old enough to remember Howdy Doody, you may have
heard the terms kilocycles and megacycles used instead of kilohertz
and megahertz. Those folks who are in charge of worrying about
such things decided that it might be nice to honor the German
physicist Heinrich Hertz for his practical discovery of
electromagnetic waves. This might be an appropriate place to try a
cheap pun such as I hope your head doesn’t “Hertz” from all this
theory I am throwing at you, but even I wouldn’t stoop to that. Don’t
let the theory get you down, my friend. For most of what you’ll be
doing, the theory you use will be used in fun ways, the rest you can
always look up when you need to or want to. Remember, I said you
don’t need to be a rocket scientist to enjoy radio monitoring. I’'m as
math dumb as they come and I’ve held my own in this hobby for a
long time.



FIGURE 2: MODULATION TYPES
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A. Unmodulated RF carrier wave
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B. Amplitude modulated (AM) RF carrier wave

C. Frequency modulated (FM) RF carrier wave

Speaking of waves, there is a direct relationship between the
length of a wave and its frequency. The lower the frequency the
longer the wave, the higher the frequency the shorter the wave. As
you move into the radio monitoring world you will hear people often
refer to particular segments of the radio frequency spectrum in terms
of the actual wavelength measured in meters. For example the length
of a wave at 500 kHz is 6000 meters, a wave at 5000 kHz (or §
MH?z) is 60 meters, a wave at 5,000,000 kHz (or 5 GHz) is .06 meter.



You don’t need to do anything with this fact for the moment, Just
keep it in mind as we move on to some practical monitoring issues
down the road. You will find that it is has many uses.

Let’s jump sideways here for a moment and consider the human
voice. You probably learned in school that we are able to speak by
our vocal cords vibrating against one another and producing (you
guessed it) sound waves. Sound, also known as the audio frequency
spectrum, operates from 20-20,000 Hz. As you will see in a few
moments, this overlaps with the very bottom of the radio frequency
spectrum. Think of your voice as a transmitter and another person’s
ears as a receiver. In the case of the audio frequency spectrum, when
you talk, the sound waves created by your vocal cords travel as rapid
changes in air pressure that are then received by your friend’s ear.
The anatomy and neurology of the ear converts the audio frequency
signals into something your friend’s brain recognizes as your voice.

In terms of physical explanation, radio is not really that much
different from sound. The main difference is that instead of sound
waves, we’re dealing with electromagnetic waves. If you think about
what happens as you talk and people listen, what we call radio just
adds a few steps in the middle. Your friendly talk show host speaks
into a microphone, the microphone converts the spoken words into
an electrical signal in the audio frequency spectrum and sends it to
the transmitter. The transmitter converts this audio frequency signal
into a radio frequency signal. The transmitting station generates an
electromagnetic signal that it sends out its antenna. The signal
travels through space and is picked up by the receiver’s antenna. The
receiver goes through a series of steps to convert the radio frequency
signal back into an audio signal that you can then hear with your
ears as the voice that you recognize as your friendly talk show host.

According to Article 2, Number 12, of the 1959 Geneva Radio
Regulations, the radio frequency spectrum (frequencies that support
moving information from place to place by way of electromagnetic
waves) runs from 30 Hertz to 3000 gigahertz (GHz). 1 gigahertz is
equal to 1 billion Hertz so you can see that we are talking about a lot
of frequency bandwidth. Just beyond the upper limit of the radio-
frequency spectrum you will find the light spectrum. So between
voice and light is radio. The standard AM and FM broadcast bands
make up a very small portion of this entire radio-frequency
spectrum. You have probably been quite content with your limited
use of radio. That is, up until now. If you’ve come this far without
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putting this book down, you clearly exhibit the curiosity that lies at.
the very heart of the radio monitoring experience.

Okay, true confession time. Probably nobody is truly a DC to
Daylight radio monitor. At the lower 30 Hertz end of the band are
signals that are designed to reach submarines traveling at great
depths. Way up at that 3000 gigahertz end of the world you will find
your microwave oven and a handful of folks in lab coats studying
phenomena that they haven’t even figured out yet. In either case, the
equipment used to monitor at the far ends of the spectrum is usually
out of the price range and the skill level of most hobbyists just
starting out. But in between these two extremes is more fun than
most folks can pack into a lifetime. Practically, radio monitoring for
most hobbyists kicks in at about 30 kilohertz (kHz). Most hobbyist-
level receiving equipment gives up the ghost at around 2000
megahertz (MHz). You might be interested to know that affordable
hobby level equipment for the frequencies above | GHz has only
come on the scene in recent years; so, in effect, the bandwidth the
typical radio monitor has to monitor and enjoy has practically
doubled in the last ten years. Emerging technology, largely brought
forth by the efforts of those aforementioned folks in lab coats, will
no doubt open new realms for the radio monitor in the near future.

The frequencies that make up the
shodwave spectrum were originally thought
to be useless for practical communications
over long distances.

Okay, so what do you already know going into this hobby? When
you look at the tuning readout on a typical AM broadcast receiver,
you will notice that the frequency readout usually moves from 540
kHz to 1610 or 1710 kHz. Or if you are looking at an FM broadcast
band receiver, you will likely find markings indicating 88 MHz
through 108 MHz. If the radio frequency spectrum runs from 30 Hz
to 3000 GHz, that means that there must be quite a few things we are
missing out on below, between, and above those stations that we
catch on our car radios. In addition to broadcast stations, you can
hear aircraft, maritime, military, government, business, amateur,
weather, satellite, and industrial transmissions. You can even
monitor a whole world of signals that exist on the “edge.” Pirates,



spies, clandestine governments, propaganda, drug trafficking, and
illegal business operations can also show up on your receiver.
You’re about to enter a world you may not have had any notion
existed before you started reading this book. Let’s create in our
minds an imaginary receiver that covers the entire radio frequency
spectrum and spin up the dial from end to end to see what we might
hear along the way. This trip through the radio frequency spectrum
will give you a few notions about where you might want to first
begin your monitoring practices. Remember, this is supposed to be
fun folks, you’re under no obligation to listen to or enjoy the same
things as anyone else. Pick out what looks like fun to you and then
read on to learn how to get started hearing what you want to hear.

Very low frequency (VLF): 10-30 kHz

The very low frequency area is truly the basement of radio. Very
low frequency is synonymous with very long wavelengths. As I said
earlier in this chapter, all you’re likely to hear way down here are
submarine navigation systems and a few other military applications.
Both the United States and the Soviet Union use this neck of the
radio frequency spectrum to play the kinds of dangerous games that
have been popularized in books such as Tom Clancy’s The Hunt for
Red October. The U.S. system goes by the name OMEGA, and it
operates on frequencies between 10 and 14 kHz. The reason these
frequencies are used is because they are very effective in penetrating
through sea water, allowing for continuous submerged submarine
operations. This portion of the radio spectrum is more or less off
limits to the typical radio monitor for two reasons. First, receiving
equipment that covers this portion of the spectrum is harder to come
by. Most entry-level hobby communications receivers do not tune
down this far into radio’s basement. Second, just about anything
going on down here is seriously coded. Perhaps the easiest way to
log signals down in the VLF region would be to head for your
nearby Navy recruiting office and sign on for a hitch in the
submarine service. By the way, the land-based transmitting stations
that send signals out to the submarines have antenna installations
that can be several miles in area.

At the upper end of the VLF band you can find Standard Time
and Frequency Stations. These exist for the purpose of performing
various calibration procedures for their users, usually the military.



Low frequency (LF): 30-300 kHz

At least a portion of the low frequency band is easily reached by
the hobbyist. This is because many modemn hobby-level
communications receivers begin their frequency coverage at 150
kHz. The lower end of the LF bands is populated by more Standard
Time and Frequency Stations as well as by a host of military
operations. At 100 kHz you will find the signal for the LORAN-C
Navigation System. If you own a boat (also known as a hole in the
water that you keep throwing money into) or if you have a neighbor
who is a boat owner (recognizable by the threadbare clothing
brought about by throwing money into that hole in the water), you
have probably heard of and possibly depended on the LORAN
system. Above 100 kHz you will find more military stations,
including systems that send weather charts by fax, very similar to the
fax machines you might have in your office only utilizing radio
signals instead of signals that come over the telephone.

As we round the corner into the 150 kHz range where hobby
receivers begin to earn their keep, we run into a lady named GWEN.
From 150 through 175 kHz the Ground Wave Emergency Network
(GWEN) is a nationwide system established by the United States Air
Force to provide for a “survivable” communications system. GWEN
is there to keep things running if “The Big One” ever drops. Again,
as with so many military operations, you can listen but you won’t
hear very much. The signals are encrypted.

From 160 through 190 kHz is an interesting place. This is referred
to as the 1750 meter band. Remember what we said about meter
measurements before? 170 kHz works out to a wavelength of 1750
meters. This region is also known as the “Land of the Lowfers.”
Lowfers are radio hobbyists who set up low-frequency stations to
transmit signals for the fun and enjoyment of other Lowfer listeners.
For some hobbyists this is a great way to get involved in putting out
their own signals without needing to obtain a license to operate, as is
required on the amateur radio frequencies further up the bands.

At around 200 kHz, things pick up a bit for the radio hobbyist.
From 200 kHz through and beyond the 300 kHz that marks the top of
the LF band, you will find a world populated with hundreds of
beacon stations. Non-directional beacons are used throughout much
of the world as homing signals for aircraft. They are very easy to
find and can be great fun to log. The beacon station signals consist
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of between one and three letters sent repeatedly in International
Morse Code. The code speed is very slow so it is easy enough to
write down the dots and dashes and look the letters up on a code
chart. When conditions are right (the best time being at night in the
winter) these signals can travel over great distances, making beacon
logging a very challenging radio monitor activity. Chasing beacons
is one aspect of the area of the radio monitoring hobby known as
Utility listening. This is where the monitor seeks to listen to signals
that do not fall in the realm of broadcasting for public consumption.
As we move on in our frequency study you will discover that many
exciting things to hear fall into the Utility listening category.

If you live on the eastern coast of the United States, on a cold
winter night it is possible to hear some European-based broadcast
stations from 155 through 281 kHz. These stations are similar to
those we hear every day in the standard AM broadcast band, except
that you are likely to hear a language other than English. Low Band
broadcast stations are rare finds and great additions to your log.

Medium frequency (MFj: 300-3000 kHz

With medium-frequency signals we get a bit closer to radio as
you probably envisioned it before you joined folks like me in the
radio monitoring world. Still, there are a few matters to get excited
about before we run up against the standard AM broadcast band.
You will still find those non-directional beacon stations that we just
talked about happily beeping away in the International Morse Code
all the way up through 415 kHz. There are a few other signals
interspersed within these beacon stations. From 415 - 515 kHz is
maritime communications. This chunk of the band is in a state of
flux, as almost all communications here were previously in
International Morse Code, including the inaritime distress frequency,
512 kHz. The trend is to move away from Morse code as a primary
means of maritime communications, so look for changes in this area.

From 515 kHz through 540 kHz brings us another group of
beacon stations similar to those we mentioned earlier. Some of these
are even easier to hear than their lower-frequency counterparts.

From 525 kHz through 535 kHz you will find Traveler'’s
Information Service (TIS) stations. You have probably run across
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these stations from time to time if you travel by car around the
country. Often they are set up in relation to major highways with
potential traffic problems or construction sites. They can also be
found at the entrances to parks, beaches, museums, or amusement
areas. These are relatively short-range transmitters that send out a
signal by way of a repeated taped message, letting folks in on what’s
going on around them. When conditions are right, usually in the
evening, these signals can sometimes travel fairly long distances.
Next time you are in your car at night, tune down to the lower end of
the band and see if you can hear anything. You may be surprised.

In December, 1995, WIDM, Elizabeth, NJ,
became the first ‘broadcaster in this new
segment on 1640 kHz.

From 530 kHz - 1610 kHz we find familiar ground. This is the
good old Standard AM Broadcast Band. Up until you became
interested in radio monitoring you probably took the AM band for
granted just like so many other folks. Once you programmed a few
stations into the buttons on your car radio, you probably never gave
signals here another thought. The AM broadcast band is a signal-rich
radio-frequency environment with enough activity to generate its
own substrata in the radio monitoring world. There are many folks
who find happiness in logging signals on this band and never even
feel the desire to head anywhere else. AM broadcast band
monitoring has so much potential for the beginning hobbyist that I
have devoted an entire segment of the book to it beginning with
Chapter 5. We will talk more about this aspect of the hobby later,
but I do want to whet your appetite. Did you know it’s possible to
log in excess of 1000 stations on this band? Did you know you could
log foreign countries on the band? Stick around my friend, we have
much to discuss.

A recent development in the Medium-Frequency band is the
Federal Communications Commission’s (FCC) plan to expand the
AM Broadcast Band. Stations are currently applying for new license
allocations that will expand the existing AM broadcast all the way
out to 1700 kHz. Several stations have already begun broadcasting in
this new band segment. This will further increase interest in this
band to many radio monitoring enthusiasts.



While we are waiting for this new development to bear fruit, the
current upper end of the Medium Frequency Band mirrors its lower
end. At 1610 kHz you will again find Travelers Information Service
stations similar to those around 530 kHz. From 1610 through 1700
kHz you will hear a few more beacon stations, mostly from South
America, which make them nice catches for the log. In this range
you may also hear a few Pirate Broadcasters. We will discuss
pirates in more detail in Chapter 28, the shortwave section.

From 1700 kHz through 1800 kHz is a segment of frequencies
that were at one time fairly well populated by cordless telephones.
These frequencies have fallen out of use somewhat, and current
government regulations discourage monitoring of cordless-telephone
frequencies anyway.

From 1800 through 2000 kHz you enter the world of Amateur
Radio for the first time and this is an aspect of the radio hobby that
you may find interesting. The hobby consists of people who have
been licensed by the FCC (or the equivalent government agency in
other countries) to set up their own stations for the purpose of
communicating with one another. Amateur radio is a lot of fun to do
(and we will talk about getting in on the fun later) but for now I want
to let you know that these can also be fun signals to listen in on as a
radio monitor. These are also the frequencies at which you will first
begin to encounter signals that sound like a duck quacking and
trying to talk. Those are Single Sideband (SSB) signals and we will
be talking about how to turn them into voices you can understand
later on in the book in the chapters devoted to shortwave listening
beginning with Chapter 20. SSB is a very popular mode of
communication in the non-broadcast radio world. Some overseas
broadcast stations have also experimented with using SSB. Don’t
worry too much about this. Most modern general-coverage
communications receivers that tune through ranges where SSB is in
use have features that allow these signals to be heard properly.

From 2000 kHz through 3000 kHz you will mainly find
Maritime Communications. If you become interested in listening
in on ship communications you will always keep one ear on 2182
kHz. This frequency is universally recognized for emergency
distress and safety communications. From 2300 kHz through 2495
kHz is also recognized as the first of the Weorld Broadcasting
Bands, known as the 120 Meter Band. This is also the first of what
is known as the Tropical bands. In the part of the world we live in,



we are used to the standard AM and FM radio bands as the primary
sources of radio. In many other parts of the world, mainly those
grouped toward the equatorial regions of our planet, the tropical
bands are used for wide-ranging domestic broadcasting of interest to
the various country’s local populations (and of interest to many
dedicated radio monitors). Some of the most challenging and
rewarding long-distance listening (DXing) can be done on the
tropical bands. Also, at 2500 kHz you may be able to hear the first of
several easy-to-log Standard Time and Frequency Stations. Here
you may hear the signal of WWYV, Fort Collins, Colorado or
WWVH, Kauai, Hawaii. WWV and WWVH also broadcast in the
HF spectrum at 5, 10, 15, and 20 MHz. Once you find a regular time
signal you will become obsessed with having the accurate time. You
will also be totally frustrated with the rest of the non-radio
monitoring world, who just can’t seem to be on time for anything.

The National Bureau of Standards “atomic
clocks” heard on WWV and WWVH are so
accurate that an occasional “leap second”
must be added to adjust for the slowing of
the earth’s rotation.

Since you have the most accurate time, why not listen in on the
latest weather report. On 2670 kHz the United States Coast Guard
broadcasts regular weather bulletins of interest to ships and coastal
areas. This signal is broadcast in SSB.

From 2850 kHz through and above 3000 kHz you will hear
Aircraft Communications. Aero monitoring is another of those
aspects of radio monitoring that has developed its own substrata of
enthusiasts. Aircraft listening is one of the few areas of the hobby
that encourages monitoring in at least three different major
frequency regions. Aircraft listeners monitor the above mentioned
frequencies in the Medium-Frequency region. They also have plenty
to hear in the High-Frequency region and in the Very-High-
Frequency regions we will be discussing later in this chapter. Radio
monitors dedicated to aircraft listening come as close to being true
“DC to Daylight” listeners as any group in our hobby. And they
never have to leave the ground. Imagine that!
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You will also hear many other modes of broadcast including
Single Sideband (SSB), Continuous Wave (CW) more commonly
known as Intermational Morse Code, Radio Teletype (RTTY),
Facsimile (FAX), and even more exotic ways of communicating by
way of radio around the world. You will find ten segments of this
band dedicated to shortwave broadcast stations, eight segments
devoted to amateur radio, plus the traditional Citizen’s Band (CB)
and everything in between occupied by every kind of signal
imaginable in the classification of utility stations.

Many hobbyists choose to concentrate their monitoring practices
on just the shortwave bands; some find the signal environment so
rich that they further specialize into monitoring just broadcast or
utility or other signals. As a beginner you will probably want a taste
of everything at the table. Down the road you can decide what your
favorite dishes will be. The scope of what can be heard in this
segment could cover several books. It would be easy for a beginner
to become overwhelmed, but the book you hold in your hands will
help you sort your way through to fun monitoring right now.

The crossover point

From the top end of the HF band through the bottom end of the
VHF band, radio begins to make a critical shift at around 30 MHz.
Some of the basic principles of propagation, transmission, and
reception begin to require different thought. For example, often
atmospheric conditions that affect the lower frequencies negatively
can bring about enhanced conditions in the VHF and above ranges.
The other major shift is many of the signals are no longer
transmitted by way of Amplitude Modulation (AM). Simply put,
AM means the information that we get from a radio signal is carried
on the signal by varying the height or amplitude of the wave. FM
stands for Frequency Modulation. In FM the information that we
get from the radio signal is carried on the signal by slightly varying
the frequency of the waves. As a beginning listener, even this much
information about the subject is little more than a curiosity. Modern
receiving equipment makes switching between modes of
transmission as easy as pushing a button.

While we're on the subject, don’t fall into the trap of getting
bogged down in the minute details of radio technology. At this stage



of the game you can get along fine without them. As you mature in
the hobby you will find that a passing knowledge and a book or two
will keep your head above water. If you are excited about the
electronics and theory of radio, by all means pursue this interest.

I’'m simply letting you know that, as a beginner, you’ll probably
discover much of what you need to know by simply spending your
time actually listening to your radios instead of worrying a great deal
about how they work. End of sermon.

The other major shift that occurs is that most VHF and higher
radio monitoring takes place in the frequency ranges covered by
scanning receivers. Hence, the need to buy another receiver. Only
recently have receivers that cover both the frequencies below and
above 30 MHz become available. These receivers are still a
somewhat expensive investment for a beginner. In most cases the
two receivers needed to span the gap are still less expensive than the
single one that covers both HF and VHF/ UHF. Some of these
“extended coverage” receivers also contain design compromises that
still make them favor one side or the other of 30 MHz.

So you might see 30 MHz as the radio monitoring hobby’s great
divide. Most folks begin their listening above or below this point.
Some folks never cross over. But “DC to Daylight” listeners span
this gap without giving it a great deal of thought. As you begin your
monitoring experience, you will discover which path is right for you.

Very high frequency (VHF): 30-300 MHz

30-50 MHz

This VHF-Lo band has a wide array of signals from the
government and business worlds. The tendency in recent years has
been for operations to move into the upper end of VHF and into the
UHF regions. Still, no frequency goes unused in a world that runs on
radio. Down here in the VHF basement are law enforcement, the
Red Cross, highway maintenance, forestry, utility, and petroleum
businesses. You will even find children’s low-power “walkie-
talkies” and some cordless phones. Let me state again that it is
illegal to monitor cordless phone conversations in some states.



50-54 MHz

This is the 6 Meter Amateur Radio Band. Hams use it for
traditional communications but they also use a small segment for
remote control and operation of model airplanes, boats, and cars.

Television: 54-72, 76-88 MHz

Television channels 2-6, occupy these VHF-Lo band segments.
The audio and video portions of the radio signal that we call
television are each transmitted on a separate frequency. As you
listen through these frequencies you will hear the “voices” of
television interspersed on frequencies between other frequencies
where you will hear buzzing noises. That buzzing sound is the video
portion of the TV programming. There are folks who monitor TV
and attempt to receive TV stations from long distances. Just another
fascinating facet of the radio-monitoring world.

72-76 MHz2

This is an interesting corner of the spectrum. In addition to paging
transmitters and some industrial communications, these frequencies
are popular with surveillance and eavesdropping equipment users,
such as law enforcement agencies and private investigators.

88-108 MHz

From 88 to 108 MHz we return to a more familiar world, the
Standard FM Broadcast Band, or so you may think. Many FM
stations also broadcast Subsidiary Carrier Service (SCS) signals
underneath the programming you normally hear. This SCS music,
programming, and data can, by law, only be monitored by people
who have the transmitting station’s permission to do so. However,
equipment to receive these signals is within the budget and expertise
of even beginning radio monitors.

108-137 MHz

From 108-137 MHz you will find civilian aircraft operations.
These signals are primarily AM instead of FM for reasons of safety.



FM receivers exhibit a property called “capture effect” where the
strongest of two or more signals on a frequency is dominate in that
receiver. While this is highly desirable when traveling in your car
listening to your favorite music program, it can spell disaster to
aircraft. By using the AM mode, weaker signals can still be heard
beneath stronger signals. This means that signals from a plane in
trouble have a much better chance of being heard by others. As I
stated earlier, monitoring aircraft can be really exciting.

137-138 MHz

Monitoring 137-138 MHz allows you to become a “Space Cadet.”
These frequencies are used by many weather satellites. While you
won’t be able to directly interpret the sounds that you hear,
hobbyists who become interested in satellite transmission can
purchase equipment that allows the signals received to be translated
into weather maps. These WEFAX pictures can be translated by
using special demodulator units that connect to any receiver
covering these frequencies.

138-144 MHz

This band is allocated to the government, and is used primarily by
military bases for security and field operations. There may be some
experimental research as well as Civil Air Patrol in this band.

144-148 MHz

The 144-148 MHz portion of the VHF spectrum is known as the
2 Meter Amateur Radio Band. This is arguably the most popular
place in amateur radio. On these frequencies, amateurs establish
high—powered “repeater” stations that allow them to communicate
with each other over great distances using relatively low-powered
and inexpensive handheld equipment. Hams use this frequency range
to establish emergency service communications to assist public
safety professionals in times of local emergency and disaster such as
floods, hurricanes, or hazardous material spills. Monitoring these
frequencies can bring some very exciting signals into your log.






Ultra high frequency (UHF): 300-3000 MHz

The military aircraft band beginning at 225 MHz extends through
400 MHz to open the door to UHF. 400420 is a federal government
band, though 400406 MHz is likely to be shared and populated
with various kinds of telemetry signals. This is a popular area for
weather balloon experiments. From 406 through 420 MHz is where
you can hear the FBI, DEA, and even Air Force Onme if the
President of the United States is visiting near your site.

420-450 MHz

From 420 through 450 MHz is yet another popular Amateur
Radio band. In addition to traditional communication you will
discover hams on this band experimenting with television, satellite
communications, and even bouncing signals off the moon.

450-470 MHz

This band takes on many of the same roles and characteristics as
the 150.8-174 MHz band. Many services on the VHF band have
moved up to these frequencies as operating costs decreased. This
just means more signals to add to the log.

470-806 MHz

This is the UHF television band. Some areas that don’t have TV
on channels 14-20, are permitted to use 470-512 MHz for other
purposes including public safety.

806-824 MHz
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