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NOTICE TO LISTENERS

As this book went to press, a bill concerning the privacy of electronic
communications was working its way through Congress. At this point, it is not
known exactly how this legislation, if passed, will affect certain forms of radio
listening. The Association of North American Radio Clubs’ Government Affairs
Liaison is following the bill's progress and working to see that it has minimal
effect upon those who monitor the airwaves as a hobby activity. Readers inter-
ested in more information may contact this committee in care of Robert Horvitz,
1634 15th Street NW, Washington, DC 20009.

Those who monitor non-broadcast, non-amateur communications should
also be aware of certain provisions of the Communications Act of 1934 which
make it illegal to repeat the content of such two-way transmissions.

Additionally, certain states have laws against monitoring some types of
VHF/UHF transmissions on scanner radios—usually involving the listening to
law enforcement communications on an in-car scanner. Readers are advised to
check for any applicable laws which may be in effect in their state of residence.
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PREFACE

Thirty years ago, Indonesia was an uncharted land from a DX standpoint.
Music heard on a Venezuelan station was described as '‘Latin American,’’ all
Chinese stations were ""Radio Peking,”” all Russian stations were "’Radio Mos-
cow,” and the use of single-sideband reception techniques to clear up a signal
transmitted in amplitude modulation was unheard of. ""Grayline'' might have
been thought to be a transportation company, and "‘krongkong’‘ considered as a
monster in some grade-D Japanese horror film.

If the opportunity should ever arise, there is a very revealing test you can
make. Read a shortwave club bulletin from the 1950s and compare it to one
from the 1980s. Ignore the fact that one bulletin will be offset printed while the
other was ground out on a mimeograph machine. Look at the content. When
you've completed the test, you may agree with yours truly on this point: the
remarkable technical advances made in equipment over the past several years
grow pale in comparison to the advances made in the general knowledge of
shortwave listening and DX'ing.

Today's DX'er knows far, far more about the intricacies of DX'ing and
listening than did his counterpart 30 years ago, assuming equal experience
levels. And, a newcomer, still getting his wrist in shape, comes off the starting
blocks much faster than used to be the case.

Scanners did'nt exist then. And, FM and TV were barely out of the cradle.
The ordinary frequency monitor shrugged his shoulders at a radioteletype sig-
nal, realizing it was beyond his ken (assuming he could recognize it), and
everybody sent International Reply Coupons (IRCs) with their reception reports.

Equipment innovations came from those commercial concerns with the
financial wherewithal to develop and improve upon the technical side of recep-
tion. The new learning knowledge came largely from the hobbyists themselves
—each contributing new learning, new techniques, new approaches through
their own research, experimentation, and station loggings.

The advances in knowledge made by enthusiastic listeners and DX'ers is far
more worthy of a salute than the advances in technology, welcome though such
advances are to all of us. One expects science to march along, bringing us new
wonders on a regular basis. Indeed, we've almost come to expect it as something
to which we are entitled.

vii
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PREFACE

Praise, however, is better handed to those individual listeners or groups
who, working together, have blazed new trails, thanks to their deep interest and
involvement in the fascinating hobby of shortwave listening. Every person who
gets involved in DX'ing of any kind owes a debt to those who were not satisfied
with the status quo, who believed and then proved that there was more to
Indonesia than the overseas service from Jakarta, and that a indices could mean
something to the average listener.

When you think about it, the bottom line in successful DX'ing isn't fancy
equipment, it's knowledge. Digital readout, selectable sideband, super-sensitiv-
ity, and all kinds of filters and outboard gadgets are all nice, and they certainly
do contribute a great deal to one's listening successes, but a person with the
necessary knowledge can make an old klunker of a receiver perform miracles
which someone lacking in knowledge cannot duplicate with the most expensive,
state-of-the-art equipment.

The amount of information available on the subject of listening and DX'ing
has multiplied severalfold over the years as well—from general frequency lists
to club-produced phamplets covering the more esoteric areas of DX'ing. One of
those ‘‘books on wheels'’ mobile library units, which are available in many
areas, could very likely be filled with publications relating to listening and
DX'ing. A few years ago, however, the available works on those subjects might
have taken up little more than a single shelf.

Why add yet another volume to the library? There are several good reasons.
The knowledgeable and experienced DX'er, even if specializing in just one
DX'ing mode, rarely is equally strong in all facets of his or her band speciality.
Radio Listening with the Experts offers the chance to fill in some gaps. For the
newer listener, the book provides what we feel is the key to gaining this infor-
mation faster than could be done otherwise and thereby permits advancing in
the hobby more quickly. No matter which side of the experience line you find
yourself standing on, this handbook will also provide a superb introduction to
other forms of monitoring and DX'ing.

The authors featured here represent some of the brightest stars in the
DX'ing game—the equivalent of million-dollar-a-year professional atheletes. All
have either pioneered the research and development of their particular areas or
have made significant contributions of knowledge and techniques in their cho-
sen specialities. More than that, they've agreed to share their knowledge and
experience with you. I know many of the authors in this book personally and
the rest by name and reputation. I can attest to their qualifications. You can rely
upon their information and advice.

There are subjects yet to be treated and explored (after all, DX'ing is as big
as the world itself) and we hope to deal with other areas in the future.
Meantime, what you hold here is the combined experience and learning of
inquiring minds who looked at a given phase of the hobby and thought, ""There
must be more to it than that,’” and proceeded to prove it.

There's plenty to digest here and it all comes right from the "horse's
mouth.”” Read on!

GERRY L. DEXTER
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SETTING UP YOUR SHACK

Fred Osterman and Larry Cunningham

Communications is more than a
hobby for Fred Osterman. He is
the manager of Universal Short-
wave Radio (a division of Universal
Amateur Radio, Inc.) of Reynold-
sburg, Ohio, where he has devel-
oped the Universal Bulletin Board
and Information Exchange (UBIX)
—first computer-based bulletin
board designed expressly for com-
munications enthusiasts.

For Fred Osterman, it all be-
gan on the medium waves 20 years ago. Today, he is a recognized expert in
the utilities, especially RTTY, CW, and FAX. His articles on RTTY and other
utility-related subjects have appeared in most of the commercial and non-
profit shortwave publications. He is the author of the Shortwave Log and
the DX’ers Directory, both published by Universal Shortwave.

Fred’s other interests include astronomy, cats (he has four!), com-
puters, and amateur radio (he holds General Class call NSEKU). Fred and
his wife, Barbara, live near Columbus, Ohio.

It takes a special kind of DX’er to haunt the tropical shortwave broadcast
bands. Larry Cunningham is one of those special types.

Larry has also been a pioneer in utilizing microcomputers in the short-
wave hobby field. Several of his programs are now part of the Association
of North American Radio Clubs (ANARC) computer library. He has also
been invoived in the development of UBIX (Universal Bulletin Board and
Information Exchange).

Larry works for the State of Ohio (in the personnel field). He and his
wife, Colleen, (and two more cats!) live near Columbus, Ohio.




The most important factor in setting up a radio shack, in many cases, is not
the “‘radio’’ but rather the "'shack.’” Radio listening must be done in an environ-
ment which is, at the same time, both comfortable and conducive to concentra-
tion. Research supports the idea that one’s environment directly affects one’s
attitude and degree of success. This certainly applies to the surroundings you
create for yourself during your listening. Creating a pleasant and functional
environment can make DX'ing more enjoyable, and more productive.

General Environment

2

Location

The first decision that needs to be made in setting up a radio shack is which
room of the house is to be used. In many cases, because of space limitations and
other factors, you may have little choice in the matter. The room should be
isolated enough to permit listening at any time of day without disturbing other
family members. The room should offer easy access for antenna leads and a
short access to an earth ground. The room should be as far as possible from
television sets, microwave ovens, or any other appliance that emits radio fre-
quency interference {RFI). Basements usually offer one of the best locations to
build a “radio’’ room, presuming that it can be kept warm and dry.

Temperature

A ventilated space is vital, especially if you have tube-type equipment. You'd be
amazed at how a couple of Hammarlund (tube) receivers can raise the tempera-
ture of a small room!

If you are restricted to a small room or a section of the basement and you
smoke, you should also consider an exhaust vent. Constant smoke can damage
electronic equipment. Potentiometers get prematurely scratchy, wafer switches
can get noisy, etc. Computer equipment (especially disk drives) is also very
susceptible to smoke damage. A small room air conditioner (4000 to 6000 BTUs)
is ideal for maintaining the desired temperature and air quality.

If you elect to utilize the basement area, you may want to consider a
dehumidifier and a supplementary source of heat to protect you and your
equipment from dampness.

Lighting

Lighting is subjective to some extent; however, a few rules do apply. Lighting
should not originate from behind or on top of the equipment. It is desirable to
have control of the lighting, but beware of light dimmers. Many light dimmers
produce a horrendous amount of interference (RFI). For the same reason, fluo-
rescent lights must also be avoided.

SHORTWAVE RADIO LISTENING



Although it may sound strange, a lamp with a red light bulb throws a very
pleasing soft light that is often ideal for late-night listening. It provides the
necessary light, but doesn't tire the eyes.

Electrical Power

As you progress in the hobby, you will be surprised how your need for addi-
tional electrical outlets will grow! Even a modest listening post will require four
outlets (receiver, tape recorder, clock, lamp, etc.). If you add a computer and
perhaps some RTTY equipment, your needs can quickly increase to over 10 AC
outlets.

Ideally, the listening post should be on a separate 110-V AC main circuit.
This will insure sufficient capacity, and will diminish potential interference
from household appliances and other induced sources.

Interference is a growing problem for listeners. Every appliance that uses a
motor, a switch, or a microprocessor can create interference. Some of this noise
is radiating through the air and some of it radiates through the AC power lines.
A line filter, such as the Drake LF-2 or LF-6, may reduce some of the noise
coming through the lines. Many of these line filters will also protect your
equipment from line transients. Line transients are those voltage spikes that are
caused by electrical storms or problems in the power lines. Solid-state radios
(and computers) can easily be damaged by these rapid voltage fluctuations. Line
filters are a small investment for both reduced noise and equipment protection.

Newer homes use 12-gauge wire and 15-ampere circuit breakers for stan-
dard wiring. This should provide sufficient capacity for most listening posts.
Fortunately, the solid-state receivers of today draw much less current than their
tube-type predecessors. The average tube-type unit draws 350 watts; the aver-
age solid-state unit draws only 70 watts. It is still a good idea, however, to add
up the current requirements of all your equipment and check it against the
capacity of the outlet you're using. And, owners of older homes beware! Some
older homes use 14-gauge wire, or aluminum wire. Just because you find a 20-
amp fuse in the fuse box for your room’s outlets doesn’t mean this is the correct
value. The previous owner may have run out of the correct (lesser) value! The
ground system in each outlét should be tested for correct hookup. You can also
inspect the mechanical connection at the main ground system, which is located
near the main service entrance. If there are any doubts, you should consult an
electrician!

Many DX'ers use a "'master’’ switch to turn off the entire shack (except the
clocks) when they are not listening. A good master switch will disconnect both
AC lines (hot and neutral} from the wall. This offers the best protection from line
transients. Alpha Delta Communications has built filtering, line protection, and
a master switch into one unit as shown in Fig. 1-1.
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Fig. 1-1. The
Alpha Delta
Model MACC-4
master
controller.

Furnishings for the Shack

The choice of furniture used in the listening room can make a big difference,
both in terms of comfort and success in DX'ing. The principal furniture required
is a chair and a table (or a desk) on which your radio gear will be arranged. The
key point to remember is that shortwave listening is a '’stationary’’ hobby, and
if you are uncomfortable when you sit down to listen, you will not find yourself
spending many hours at the radio chasing DX! Choose a chair that is comforta-
ble and from which your radio gear is within easy reach. However, it is best not
to choose a chair that is too comfortable, since late-night sessions at the radio
could end up being merely a long nap as you fall asleep at your set! Because of
this, a hard-backed chair rather than a soft living-room chair may be the best
choice.

The Desk

Several points should be considered when selecting a radio desk. You need
space for your radio and its associated accessories, and sufficient open space for
notepads, station schedules, and other needed materials. Most radio listeners
make notes on what they hear, and there is nothing so frustrating as not having
enough space for comfortable writing. Another factor to consider is the height of
the radio desk or table. The ideal desk height for most people is 30 inches. The
height of the desk, in combination with the type and height of your chair,
should permit easy operation of the radio controls and easy note taking. A desk
or table whose surface is too high off the floor will produce unpleasant results in
the long run.

An "L"- or ""U'-shaped desk will bring more surface area within reach.
Desks such as these (Fig. 1-2) can often be purchased used at office supply
centers or at garage sales. Some DX'ers, who are skilled with wood, are able to
construct their own custom desks.
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Fig. 1-2. Fred
Osterman uses
a common
secretarial
“L”-shaped
desk to keep
equipment
within easy
reach in his
shack.

Fig. 1-3. Larry
Cunningham
uses shelves
for maximum
space
utilization at his
listening post.

Because of space limitations and other factors, many listeners use a system
of shelves placed at the rear of the desk (Fig. 1-3). A vertical arrangement of
your radio gear does wonders in opening up extra space for other needs. Be-
ware, however, of placing often-used equipment too high on a shelf. The incon-
venience of having to reach too far will cause the equipment to rapidly fall into
disuse.

SETTING UP YOUR SHACK §



While the particular arrangement you choose for your equipment is largely
a matter of personal taste, there remain several agreed upon '‘do’s’’ and
"don'ts.”’ In placing your equipment on your table or desk, safety should be the
first consideration. In today’'s world of solid-state devices, problems of heat
buildup are generally not as critical as they were in the days of vacuum-tube
technology. However, even solid-state gear can overheat and be damaged if
sufficient ventilation is not provided. Avoid any arrangement in which the
ventilation holes in equipment are blocked or impeded. Do not stack other
equipment, papers, books, etc., on top of equipment that has ventilation holes
on top. If the piece of equipment has ventilation holes on the bottom, avoid the
temptation of shoving papers or books underneath it, thus blocking needed air
circulation. Lastly, when deciding on the arrangement, consider what access
you will have to a good RF ground for your equipment. The subject of grounding
is covered in detail elsewhere, but keep in mind that the grounding cable needs
to be as short as possible for greatest safety. Try to place equipment which
needs to be grounded as close as possible to your ground wire.

Telephones

A telephone in the ''shack’’ is very useful. If you are fortunate enough to be in
touch with other listeners in your area, a nearby phone will allow you the
convenience of sharing DX tips and information while you are listening. Leaving
the room at 04:59:50 to answer the phone, when you have waited for 29 minutes
for an ID, is no fun. Again, having the phone within reach is very helpful!

You may want to add a '‘flasher’’ to your phone so it will flash a light
instead of ringing a bell during incoming calls. This is nice for those late-night
DX tips from fellow listeners.

A phone near the radio is also nice if you have a computer hookup capable
of telephone communications. You can use your computer to access radio-
related bulletin board systems (like UBIX), while remaining at your listening
post.

Recorders

After the radio and antenna, the most important accessory for the listening post
is a tape recorder. Given the tendency of stations to fade, and with the some-
times far-from-ideal reception conditions experienced on the shortwave bands, a
tape recorder often makes the difference between a tentative logging and a
confirmed catch. Running a recorder while listening enables you to re-listen to
station IDs, or review program segments missed by an interruption. Many
listeners record their favorite programs or '‘catches’’ so that they can enjoy or
share them at a later date.

Most current shortwave sets have a "RECORD'' output jack that is used to
feed a tape recorder. The signal that comes from this output is at a constant
level. It is independent of the receiver's volume or AF gain control. If your
receiver does not have such a jack, the headphone output jack can be used for
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connecting the recorder. In this case, however, when you change the audio level
on the receiver, you will also change the signal level going to the recorder. In
some cases, you may find that the signal level going through the “"RECORD"’
jack on your receiver is not sufficient to provide a good recording. Again you
may be forced to use the headphone jack. If you wish to use the headphone jack
for listening and recording, you should obtain a "*headphone splitter.”’ This
device splits the jack output to provide two outputs.

Several points should be considered when choosing a tape recorder for your
listening activities. The two principal choices are reel-to-reel and cassette re-
corders. Cassette recorders are compact and usually less expensive than reel-to-
reel types. Cassette tapes are inexpensive, easy to find, and easy to use. Reel-to-
reel tape provides longer recording times and is easier to edit. Also, some
listeners feel that reel-to-reel decks offer better-quality recordings.

Shortwave signals are monophonic, so either a mono or stereo recorder may
be used. However, there are several ways in which you can utilize a stereo tape
recorder. You may wish to keep track of the exact time at which a logging or ID
(identification) takes place. One way to do this is to use one channel (track) to
record time signals (WWYV, CHU, etc.) from a second receiver. During playback,
you can use your balance control to listen to either the station itself, the ‘‘time
track,” or both. You may also use the '‘extra’ stereo track to record your own
verbal notes via a microphone.

Headphones

A good set of headphones is a must for the well-equipped shack. Other family
members may not have the same "appreciation’’ for the ‘'sounds’’ of shortwave
that you have. Headphones will also insulate the listener from external noise.
Most listeners will also agree that you can hear a weak signal better when using
headphones!

In choosing headphones, make sure that you select a comfortable set that
will not cause irritation over long periods of time. High-fidelity headphones are
not desirable as they tend to overemphasize the bass and treble portions of the
audio. So-called '‘communications’’ headphones with good midrange response
produce the best results.

Most listeners use monophonic headphones. However, if your setup in-
volves use of diversity reception (discussed later), you will need a pair of stereo
headphones. Be sure the set you buy has an impedance rating that is compatible
with your receiver.

Station Clock

Another valuable accessory is an accurate clock. In the world of international
radio, most timekeeping is done using Universal Coordinated Time, or UTC
(formerly know as Greenwich Mean Time, or GMT). Station schedules are
published in this 24-hour time format. A 24-hour clock set to UTC (GMT) is very
desirable. Many modern receivers have this feature built in. A variety of 24-
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Fig. 1-4. The
Benjamin
Michael LCD
24-hour digital
clock.

hour desk and wall clocks (both digital and dial} are available. One example is
illustrated in Fig. 1-4.

Records, References, and the Log Book

Apart from the equipment required for radio listening, information sources are
also important for the serious listener. Proper reference material, near at hand,
will enhance the listening hobby immensely. Several reference books are nearly
mandatory if you are to find your way around the world of radio. For this
reason, a bookcase or, at least, a shelf dedicated to books and located near your
radio desk is highly recommended.

Through radio listening, you will be discovering and exploring many areas
of the world which may be unfamiliar. For this reason, a good current world
atlas is an important item to have. In addition, a world map (such as the ARRL
great circle map) mounted on the wall near your radio desk can quickly provide
important needed information, as well as adding an “‘international’’ flavor to the
hobby. Many listeners use map pins or dots to indicate countries heard and/or
verified.

Another important source of information is an up-to-date guide to station
frequencies and schedules. There are two principal forms in which such infor-
mation is available. First, there are books on the subject that are available
through your local radio store or by mail order. The better books are published
frequently in order to keep up with the changing shortwave frequency spec-
trum. Each book generally specializes in a particular area of the listening hobby.
The best guide to shortwave broadcast stations is the World Radio TV Handbook,
often referred to as the WRTH or WRTVH. This annual publication is consid-
ered the "‘bible’” for shortwave broadcast listeners. Similar books are available
for the nonbroadcast shortwave listener. Every utility listener should have the
Guide to Utility Stations. Every RTTY listener will want to keep a copy of the List
of Worldwide RTTY Stations handy.

Shortwave club journals provide a rich source of information on shortwave
stations and their schedules. Since these journals are published monthly and the
information contained in them is very timely, the serious listener would do well
to join several shortwave organizations which cater to his or her area of listening
interests.
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Many of the radio stations that you will hear do not broadcast in your native
language; therefore, dictionaries and language guides can be a valuable addition
to your listening post. The most frequently heard languages are English, Span-
ish, French, and Portuguese. Dictionaries for those languages will help increase
the number of stations you can identify and enjoy.

Keeping records on what you hear, and on what you would like to hear, is a
necessary part of one's listening activity. Many beginners to the hobby start out
by simply scanning the radio bands, taking in all the exciting stations they
discover without keeping records on what they hear. However, as you progress
in the hobby, some systematic method of keeping track of what you have heard
becomes a great asset. One method of accomplishing this is through the use of a
simple log book. A log book should include, at minimum, the UTC date, UTC
time, frequency, station name, reception quality, and some details of what you
hear for each station you log. This can be done using a loose-leaf or spiral-bound
notebook, using 3 X 5 cards, or by using more sophisticated methods, such as
an entry into a home computer. The use of a card system or home computer has
advantages over a ‘‘chronological’’ log book in that, by using one of these
methods, you can sort your loggings by country of origin, time heard, fre-
quency, etc.

If you are the type of listener who gets the greatest enjoyment out of logging
previously unheard stations, you may want to consider keeping records on
stations you would like to hear. Based on information from DX programs and
shortwave bulletins, you will soon accumulate a long list of stations you would
like to log. A systematic method of keeping records will enable you to better
spend the time you have for pursuing these elusive stations, rather than just
randomly cruising the shortwave spectrum in search of new finds. The time
spent maintaining such records is rewarded by the focused searches they make
possible. These records, like the loggings of stations heard, can be kept on a
nearby bulletin board, chalkboard, card file, or on a home computer.

Equipment Needs

Receiver Positioning

Most listeners agree that the receiver you are using should be slightly elevated
and/or tilted. Building a small riser for your rig is an excellent investment in
time and effort. The riser will bring the front panel dials (or display} closer to
eye level, and will also provide a nice storage space for your accessories and
your log. The riser should not be higher than 5 inches, though. You need to be
able to rest your elbow on the desk and still reach the tuning knob. Fig. 1-5
shows a typical arrangement.
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Fig. 1-5. Fred
Osterman
utilizes risers
for efficient
equipment
placement in
his shack.

Antenna Switching

There is no '‘ultimate’’ antenna. Therefore, most DX'ers use more than one
antenna. For maximum efficiency, these antennas are cut and tuned for the
DX'er's favorite bands.

Switching antenna connectors manually is cumbersome, so one of the first
additions to most listening posts is an antenna switch. You can find special
antenna switches which select from 2, 3, 4, 5, or even 6 antennas. Buy a switch
to meet your present and future antenna switching needs. All antenna switches
are not created equal. Avoid antenna switches that utilize slide or rocker
switches. Don't forget that even the slightest amount of resistance (as in a poor
switch) can cancel your reception.

The Daiwa Company makes some very high quality 2- and 4-position
switches (Fig. 1-6}. These are the coax type that maintain the impedance of the
feed line. The most common is the 50-ohm feed line with standard fittings

‘properly attached to the coax line ends. Barker & Williamson Co. also makes a

wide variety of switches. One that is of special interest is the Model 590 G
pictured in Fig. 1-7. This is a 5-position switch that grounds all unused antennas.

Equipment Grounding

There are many good reasons to ground your antenna and your equipment. In
the unlikely event of a direct lightning strike, a good grounding system will help
direct the strike to ground and away from your equipment and house. In the
more likely situation of static buildup during an electrical storm (or high winds),
a grounding system will discharge the electricity to ground. Even a small static
buildup in an antenna can destroy or desensitize the ''front ends'’ of today's
modern solid-state receivers. Grounding the equipment will also prevent the
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Fig. 1-6. Daiwa
2- and 4-
position coax
switches.

Fig. 1-7. The

B & W Model
590 G switch
allows selection
of five antennas
and grounds all
nonused
antennas.

Lade 8- o0 ]

likelihood of the operator receiving a shock from a defective piece of equip-
ment. Lastly, grounding will improve reception. A good RF ground will enhance
shortwave reception—especially below 5 MHz. A good RF (radio-frequency)
ground is a must for long-wave (LW) and medium-wave (MW} DX'ing.

There are two types of grounds—an RF ground and an AC (electrical)
ground. An RF ground is always an AC ground, but an AC ground is not always
an RF ground. Water pipes (metal, not plastic) and house-wiring ground leads
are good AC grounds, but not good RF grounds. RF grounds are direct connec-
tions to the earth by means of heavy copper wire that is attached to an 8-foot
ground rod. The length of the copper wire should not exceed 100 feet.

To ground your antenna properly, you need a lightning arrestor, some
ground wire, and a ground rod. For many years, listeners used the standard
"blitz plug’ lightning arrestor (shown on the left in Fig. 1-8). This device has an
internal air gap that will discharge large voltages across the gap and pass them
harmlessly to ground. Recently, a new generation of improved lightning ar-
restors has become available. One is shown at the right in Fig. 1-8. Instead of an
"“air gap,”’ new arrestors utilize a hermetically sealed ceramic tube of gas. The
gas tube has a more controlled and predictable ''break-down'’ voltage, affording
much better protection for sensitive solid-state equipment.
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Fig. 1-8. A
standard ‘““air
gap” arrestor
(left) and an
advanced
“gas-tube”
arrestor (right)
made by
Transi-Trap™.

The lightning arrestor should be attached to the coaxial lead-in cable before
it enters the house. The arrestor should be connected to the ground rod by a
short length of #10-gauge (or thicker) solid wire. The ground wire should be
kept short and have no sharp bends. The grounding rod should be at least 5 feet
in length.

It is important to ground the receiving equipment as well. Ideally, you
should connect the chassis of each piece of equipment to a heavy ground wire
and run the wire to a good ground rod. The ground wire should be as short and
straight as possible. If a ground rod is not practical, you may have to connect
your ground wire to a cold water pipe (not a gas pipe!). See Chapter 2 for further
information on antennas.

Antenna Tuners

An antenna tuner may or may not be required for your radio. In some situa-
tions, an antenna tuner can provide a better impedance match between the
radio and the antenna. If you utilize a tuner, it should be connected ahead of any
preamps or preselectors. {See Chapter 2 for more on antennas.)

Preselectors

Like antenna tuners, preselectors and preamplifiers are valuable in some situa-
tions and not in others. A preselector or preamp will not cure an intrinsically
poor antenna or radio. If these devices are used, they should be connected
between the tuner and the receiver’s antenna-input connection.

Audio Filters

An audio filter is like a sophisticated tone control designed for use with a
shortwave receiver. There are many types available, and they all serve to tailor
the audio output of the receiver to make it more readable and the listening more
pleasurable. Audio filters are used to eliminate high-pitched whistles, or heter-
odynes, and to accentuate certain portions of the audio signal, such as the voice
of an announcer. They can also be valuable in digging out certain utility signals,
such as Morse code and radioteletype. It must be emphasized that audio filters
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act only on the audio output of a receiver, and they have no effect on the
receiver’s actual sensitivity or selectivity. Considerable practice is required to
use an audio filter effectively.

Audio filters are usually designed to be connected to the headphone jack of
the receiver. Then, your headphone or, in some cases, an external speaker is
connected to the output jack of the audio filter. Some audio filters come
equipped with their own built-in speaker, but these speakers are generally not
as good as an external speaker or a headphone.

External Speakers

Most shortwave receivers come equipped with an internal speaker. In many
cases, these speakers are quite adequate for general radio listening. In other
cases, they are the weakest part of an otherwise excellent radio. Many built-in
speakers don't face the listener. For this reason, external speakers are available
for attachment to the radio. Kenwood and Yaesu manufacture external speakers
containing simple built-in audio filters. Some receivers provide a jack specifi-
cally designed for connecting an external speaker, and attaching an external
speaker to this jack will usually deactivate the receiver’'s own internal speaker.

Audio Mixers

Fig. 1-9. A
sample mixer
consisting of a
switch to select
one of two
receivers.

If you have more than one receiver and/or recorder, you may consider con-
structing some sort of audio mixer. This device is also handy if you are feeding
other devices that require an audio input, such as an RTTY or FAX unit. Mixers
can be simple or complex, and may or may not include provision for matching
audio levels. Perhaps the simplest device is a switch used to select between two
receivers (Fig. 1-9).

SPEAKER OR
HEADPHONES

RECEIVER 1 ok RECEIVER 2

If you have the luxury of two receivers, you may wish to try some other
things as well. If you have separate antennas on your two receivers, you can try
diversity reception. If your antennas are significantly separated from each other,
they will pick up the incoming signal in a slightly different manner. You may
wish to blend (or mix) the audio from each, using the circuit shown in Fig. 1-10.

SETTING UP YOUR SHACK 13




Fig. 1-10. A
mixer which
allows the
blending
(mixing) of
signals from
two receivers
into one
speaker or into
headphones.

Fig. 1-11. An
arrangement
which allows
signals from
two receivers to
be fed to stereo
headphones.

SPEAKER OR
HEADPHONES

RECEIVER 1 RECEIVER 2

Another variation to this can be accomplished if you have stereo head-
phones. The idea here is to feed the output of one receiver into the left earpiece
and the output of the other receiver into the right earpiece, as shown in Fig.
1-11. You will be surprised at the unusual effects this will produce.

STEREO
HEADPHONES

RECEIVER 1 RECEIVER 2

Specialized Equipment

Radioteletype Units

One of the least expensive ways of entering the exciting world of radioteletype
(RTTY) monitoring is with an RTTY reader. This self-contained device takes
audio from any communications receiver and presents readable text on a ''bill-
board-type'’ display. Two of the most popular units are the Kantronics Mini-
Reader™ and the AEA MBA Reader™.

You will want to keep the reader close to the radio, with the three connect-
ing wires (power, audio in, and monitor out) as short as possible. Readers do not
work well standing up or lying down; therefore, the best alternative is to set it at
an angle. Kantronics supplies a very nice angled holder with its mini-reader (Fig.
1-12). The AEA Company offers a similar unit as an option ($4.00). This is a good
investment as it holds the unit at a pleasing angle.
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Fig. 1-12. The
Kantronics
Mini-Reader on
an angled
stand.

With the increased popularity of microcomputers, there has been a prolifer-
ation of special interfaces that attach to these computers to copy RTTY and
Morse code. They usually consist of two parts: the interface, itself, and the
software (a ROM cartridge or diskette). Careful thought should be taken when
incorporating a computer interface into the shack.

You will want to have the display (monitor or TV) close to the receiver.
Your eyes will be constantly traveling between the radio and the display. Also,
the keyboard must be very handy. When DX'ing RTTY, you may be scrutinizing
up to 20 or 30 signals per hour as you tune the band. You will be testing the
signal under several parameters which are controlled on both the computer
keyboard and the computer interface. To test one signal for just the three most
common speeds, and the three most common shifts, you will have to do the
following:

e Try 60 WPM 170 Hz shift—normal e Try same—reverse
e Try 60 WPM 425 Hz shift—normal e Try same—reverse
e Try 60 WPM 850 Hz shift—normal e Try same—reverse
o Try 66 WPM 170 Hz shift—normal e Try same—reverse
e Try 66 WPM 425 Hz shift—normal e Try same—reverse
e Try 66 WPM 850 Hz shift—normal e Try same—reverse
e Try 100 WPM 170 Hz shift—normal e Try same—reverse
e Try 100 WPM 425 Hz shift—normal o Try same—reverse
e Try 100 WPM 850 Hz shift—normal e Try same—reverse

Needless to say an efficient placement of computer, interface, and receiver is
required! The best orientation for a right-handed listener is shown in Fig. 1-13.

While it is desirable to have the computer very close to the radio for
operator convenience, this can present some problems. All computers emit
radio interference, and some computers are worse than others. The following
table lists the shielding level of several popular computers used for RTTY
reception:
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Fig. 1-13.
Orientation of
equipment for a
right-handed
listener. 4

iy

COMPUTER
INTERFACE

Apple II (pre-1982)
Apple II (after 1982)
TRS-80 Model I

" TRS-80 Model III
VIC-20
Commodore 64
Atari
Texas Instruments

—
L

RECEIVER COMPUTER

Poor

Fair

Very Poor
Fair

Good
Good
Good
Good

Adding peripheral devices (printers, disk drives, etc.) to any of these will
usually aggravate the problem. If you do "‘hear’’ your computer in your re-
ceiver, you may try some of the following solutions. Buy an AC line filter for
your radio and/or your computer. The Drake LF-2 or LF-6 line filters often
attenuate the interference significantly. Another solution is to buy several large
toroidal coils (Amidon FT-240-61 or equivalent) and wind the equipment AC
cords through the coil, as shown in Fig. 1-14.

Fig. 1-14. An AC H
line cord

wrapped

through a

toroldal coil to

reduce

interference. e —

o %
o

LARGE TOROID AC CORD

Dedicated RTTY units are self-contained, free-standing devices. They re-
quire audio from the receiver and then display the output to a monitor {and/or
printer). They offer dramatically improved performance over readers or com-
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Fig. 1-15. Setup
of listening
post with an
RTTY unit.

puter interfaces. They usually offer additional features beyond interfaces or
readers, and are not keen sources of RFI.

Some dedicated units, such as the Info-Tech models (M-200E, M-200F, and
M-600A) will actually determine the speed for you, if it is unknown. However,
you will still be making numerous adjustments to your RTTY unit as you
encounter and examine RTTY signals. Once again, the display and the RTTY
unit should be as close to the receiver as practical. The configurations in Fig.

1-15 are ideal for a right-handed DX'er.

M-200F

RECEIVER

(A) Listening post with Info-Tech Model M-200F.

INFO-TECH M-600A

RECEIVER

(B) Listening post with Info-Tech Model M-600A and an oscilloscope.
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Tom Harrington (W80MV) has been
in radio communications for many
years and has actively monitored
most regions of the radio spec-
trum. He flew in the United States
Army Air Corps during World War
Il, and during this period became
interested in shortwave propa-
ganda broadcasts in Europe.
Later, through Amateur Radi-
oteletype, Tom became interested
in all types of radioteletype ser-
vices and world news RTTY. When he is not engaged in his electronics and
radio business, this interest in RTTY fills much of his time.

Tom Harrington is a Life Member of the American Radio Relay League,
the Quarter Century Wireless Association, and the Experimental Aircraft
Association.
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Many shortwave listeners spend many hours and considerable money on
their shortwave receivers, while spending only minutes and a few dollars on
their shortwave antenna. As we all know, receiver performance is directly
related to the effectiveness of our antenna. The ideal shortwave shack, or
“’setup,’’ is like a chain and thus is only as strong as its weakest link. The first
link in our shortwave chain is, of course, the antenna that picks up that small
amount of electromagnetic energy that comprises the shortwave signal.

A good efficient shortwave antenna is easy to build and costs only a few
dollars. Take the time to erect the best antenna that you can put into service; you
will never regret the time spent on this important key to your total shortwave
enjoyment, as a good antenna is as equally important to good shortwave recep-
tion as a good receiver.

Long-Wire Antennas

One of the simplest and least understood of the receiving antennas is the ran-
dom long-wire antenna. This efficient antenna is just a length of wire, from 30-
to 80-feet long, which is erected in a straight line on a horizontal plane, with an
insulated lead connected into your shack; and then to your shortwave receiver.
The long-wire antenna performs best when erected from 20 to 50 feet off the
ground, in a spot clear of trees, buildings, and other obstructions, and mounted
away from power lines and other areas that could induce electrical noise into
your antenna and on into your receiver (Fig. 2-1). Both ends of the long-wire
antenna carry suitable insulators, and the actual antenna wire can be any suita-
ble wire, insulated or bare. The lead-in wire should be insulated to keep it from
shorting to other obstructions, such as parts of the house, window frames, metal
screens, etc.

The random long-wire antenna, when used with a simple antenna tuner,
will cover a frequency range from 1.6 MHz to 30 MHz. Most of the modern
solid-state shortwave receivers of today cover a wide range of frequencies;
therefore, we need an antenna that will afford good operation from the low end
{1.6 MHz) to the highest end of the receiver’s frequency range {30 MHz). The
long-wire antenna fills this need for extreme frequency ranges, requiring only a
quick peaking of the knobs of a simple antenna tuner. The receiver’s "'S' meter,
or signal strength meter, is read for maximum signal peaking; just tune for
maximum signal reading on the 'S'' meter. This maximum tuning takes but a
second or two and results in a strong, clear reception. This peaking should cover
each of the shortwave bands and thus need not be redone until a major fre-
quency shift is made, or a band change takes place.

Antenna Tuners

The antenna tuner is a simple passive device (nonpowered) that will allow you
to maximize both the pickup and transfer of the signal from the antenna to your
receiver.
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Fig. 2-1. A
typical long-
wire antenna.
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Basically, the tuner will do two things:

1. Through the use of an inductor, which is a wound and tapped coil, it will
allow you to match the resonant length of your antenna to most of the
shortwave bands in use. This section of the antenna tuner allows the
shortwave signals to be absorbed more readily to a resonant length;
therefore, the signal efficiency or pickup is much greater, and will result
in an increased signal strength to the receiver.

2. The remaining section of the antenna tuner is made up of a variable
condenser, which allows you to match the incoming signal to the impe-
dance of your receiver. Most modern solid-state shortwave receivers
have a 50-ohm coaxial connector for the antenna input.

The wire lead-in from the antenna will go into the antenna tuner as a single
wire and, then, will be sent to the receiver through a short length of RG-58U (a
50-ohm coaxial cable) to maintain the proper match. This simple cost-effective
all-band antenna has been my favorite type of antenna for many years and
always with exceptional results.

Variations of the Long-Wire Antenna

Many times, I have had to resort to other simple forms of the long-wire antenna.
Recently, I lived in an apartment for a year while building a new home. During
this period, I taped about 50 feet of fine wire, obtained at a local Radio Shack

ANTENNAS FOR SHORTWAVE RECEPTION 21



Fig. 2-2. An
antenna tuner
for long-wire
antennas—the
MJF Model
MJF-16010.

store, around the ceiling of the room. This is the fine, white, insulated wire used
for the wire-wrapping of electronic components. The wire was placed high up
on the wall in the area near the junction of the ceiling and the wall; the wire was
held in place (invisibly) with small %-inch pieces of ordinary transparent
Scotch®* tape. This antenna was used very successfully with the MF] Antenna
Tuner Number MFJ-16010 shown in Fig. 2-2.

Tuned Dipoles

The tuned dipole is a basic half-wave antenna that is cut to a specific frequency
of the band of frequencies in the HF spectrum (Fig. 2-3). Dipoles and multidi-
poles are used by many SWL'ers whose principal activity is confined to a single
shortwave band or bands. More than one dipole can be combined in the dipole
system (see Fig. 2-4). Dipole length is calculated by the following simple
formula:

where
L = length in feet for each half of the dipole,
F = center frequency of the band in MHz.

For example, the center frequency of the 25-meter broadcast band (11.6 MHz to
12.0 MHz) is 11.8 MHaz.

234 + 11.8 MHz = 19.83 feet

0.83 of a foot {12 X 0.83) = 9.96 inches, or 10 inches

* Scotch is a registered trademark of the 3M Company.
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Fig. 2-3. A
single-band
dipole cut for a
given
frequency.

Fig. 2-4.
Muitiband
dipoles fed with
a single 50-ohm
coax feed line
(not to scale).

Therefore, 19 feet plus 10 inches is the length for each half of a dipole for the 25-
meter band. This is illustrated in Fig. 2-4. Frequencies and dipole lengths (singu-
larly and overall) for various bands are given in Table 2-1.
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The single dipole, or a series of multidipoles, will have a directivity factor
broadside to the length of the dipole; therefore, a cut or tuned dipole can be
erected to favor, within a preferred broadcast band, a preferred set of stations or
a particular area of the world.
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Table 2-1.
Dipole Antenna
Dimensions

Band Frequencies (MHz) Each Side of Dipole (L) Overali Dipole Length
11 Meter 25.4 to 26.1 9 ft. 1in. 18 ft. 2 in.

13 Meter 21.45 to 21.75 10 ft. 10 in. 21 ft. 8.in.

16 Meter 17.7 to 17.9 13 ft. 2 in. 26 ft. 4 in.

25 Meter 11.6 to 12.0 19 ft. 10 in. 39 ft. 8 in.

31 Meter 9.2 to 9.7 24 ft. 9 in. 49 ft. 6 in.

41 Meter 71t074 32 ft. 3 in. 64 ft. 6 in.

49 Meter 59to 6.4 38 ft. 6 in. 77 ft. O in.

60 Meter 4.75 to 5.0 48 ft. 0 in. 96 ft. 0 in.

90 Meter 3.2t0 34 70 ft. 11in. 141 ft. 10 in.

Trapped Dipoles

Several antenna manufacturers are now producing all-band shortwave antennas
based on the trapped dipole principle. These antennas have proven themselves
in several years of actual use. My recent experiments with several of these
antennas indicate very satisfactory performance (see Fig. 2-5).

These trap-antenna systems do not require any type of band switching or
the use of antenna tuners, which makes them cost-effective and practical for all-
band SWL DX'ing, as they cover all of the active SWL broadcast bands.

Inverted-V Antenna

The inverted-V antenna is a basic dipole mounted in a V position. This has the
advantage of saving space, plus it requires only a single center pole for the main
support (see Fig. 2-6). A low-cost center support can be easily made using
regular TV mast sections, up to 25-to 30-foot heights.

Another suggestion would be to erect an additional half-wave antenna,
which is cut for another favorite band, at the top of the support. Mount this
second antenna at a 180° angle from the first. This will form a very good guying
system for the center support.

It is also possible to place other shorter-length half-wave dipolés inside the
area of the other antennas. An SWL friend of mine has six carefully cut dipoles
erected on a single 30-foot-high TV mast system. The shorter antenna (which is
the higher-frequency antenna) should be set up about 3 feet below the longest
antenna (which is the lower-frequency antenna). There should not be too much
interaction between the antennas if proper spacing is used. This system works
very well, as attested by my friend's collection of rare QSL cards.

Vertical Antennas

The vertical antenna is omnidirectional; that is, it will receive signals equally
well from all directions. However, it has one serious drawback—the vertical
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Fig. 2-5. An all-
band shortwave
recelving
antenna with
trap circuits to
electrically
separate the
antenna
segments. The
overall length is
43 feet.
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(B) Top view.

antenna is very responsive to noise pickup, both man-made and natural or
atmospheric. Most verticals seem to have high background-noise factors which
tend to cover up weak signals.

An ideal height for the average vertical antenna would be 25 feet; also, the
antenna must be installed clear of buildings, trees, and other obstacles in order
to receive well in all directions.

A new 25-foot fiberglass flagpole appeared in the backyard of an acquain-
tance who lives in a highly restricted subdivision which forbids outside anten-
nas of any type. Close examination of the flagpole disclosed three carefully cut,
3-band, vertical antennas constructed of wire and running up the sides of the
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Fig. 2-6. The
inverted-V
antenna
requires one

center support.

Muitiband trap
antennas can
be used in the
inverted-V
configuration
with good
results.
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flagpole. The 50-ohm coax feed line was carefully buried underground and it
resurfaced next to his radio-shack window. This was a neat trick that worked
extremely well because the subdivision also had all the power lines and tele-
phone lines buried—not too many in our hobby have perfect radio locations.
Buried power lines and ground-mounted transformers are big factors in reduc-
ing power-line noise figures.

Outlaw Antennas

Property restrictions, space limitations, landlords, and sometimes our own fam-
ily will take a heavy toll on our antenna endeavors. Let's face it, we all do not
have enough space to erect our dream antenna farm. There is a real world out
there and we must live in this world.

When there are total restrictions and other detrimental factors, we simply
have to put our brains to work! At this point, here are some of the alternatives to
the problem of no antenna:

Camouflaged vertical as flagpole.
Very thin, almost invisible wires up in trees.
Thin wires around the side of the house.

b

Thin wires dropped out of your shack window and taken up by a fishing
reel when not in use.

5. Use of a B & W TV window antenna; remove it when not in use.

2]

. Thin wire around the ceiling of your shack.
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7. Concealed antenna system in attic or crawl space.

8. Multiband amateur vertical antenna mounted on your car. Run the coax
to the shack window. No law about antennas on cars.

9. Antenna mounted under eaves of house.

10. Use of metal gutters, downspouts, ungrounded metal rails, etc.

I am sure you can figure out ways to have several good working SWL
antennas to use, no matter what the restrictions or limitations are. THINK!
THINK! Then, do your work at night or very early in the morning.

An Alternate Antenna System

When all else fails and, for some reason, you cannot come up with a good
outside antenna, and you do not feel a makeshift indoor antenna will do, there is
one other good possibility left! This would be one of the newer indoor active
antennas that are available from most shortwave dealers. This system is a
completely self-contained active device, with electronic sections to tune all the
major shortwave bands. The units have an attached whip antenna plus a tunable
preselector with ample amplification to deliver a good signal to the receiver. The
indoor unit sits on your desk—ready to listen to the world. Unique circuitry
minimizes intermodulation, and provides added RF selectivity. These units can
also be used as a preselector for external or outside antennas. Most active
antenna systems cover frequencies of 300 kHz to 30 MHz in 5 bands. The unit is
simple to hook up and use.

Several special active antenna systems are built as remote active antennas.
They have a 54-inch remote whip which mounts outdoors away from electrical
noise for maximum signal and minimum noise pickup. The units can be
mounted anywhere—atop the house, on balconies, apartments, mobile homes,
and even on board ships. The Sony, MFJ, and McKay Dymek companies manu-
facture these units for the SWL trade. One is illustrated in Fig. 2-7.

Ground Systems

A simple and effective RF ground system is shown in Fig. 2-8. It consists of a
steel copper-clad ground rod, 6 to 8 feet long, driven into moist ground. The
clamp must be positive clamping to obtain a proper ground-wire connection.
The ground wire must be heavy and as short as possible. In dry climates and dry
periods of the year, a generous watering of the ground-rod area will do wonders
for your ground system.

Lacking the ability to install your own RF ground system dictates that you
must seek a substitute ground system that might exist in your home. While
these are not perfect RF grounds, many times they are better than no ground
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Fig. 2-7. The
MJF-1024
remote active
shortwave
antenna unit.
The whip
mounts
outdoors in the
clear and as
high as
possible.

Fig. 2-8. A good
shortwave RF
ground system.
It should be
placed as near
to the receiver
as possible.
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system. Some of these grounds would be plumbing pipes [metal of course),
metal drainage pipes, etc., plus other known, grounded, metal objects.

I do not advise the use of your AC power-outlet ground wire as a ground, as
this can be a source of induced noise from the many other devices using the
same common ground system. I also do not recommend the use of the phone
company'’s ground, as this ground also can be very noisy. For some reason, I
have seen small voltages emanate from these so-called telephone grounds. In
other words, I do not consider either of these two grounding systems a good RF
ground system and I would not recommend that they be used!

Lightning and Atmospheric Static

With a proper RF ground system, your receiver and other radio equipment can
be protected with one of the newer lightning arrestor gas-discharge units. See
Chapter 1 for full information on the arrestor units and their sources of supply.

Fig. 2-9. The
shortwave
DX’er’'s dream
antenna. A log-
periodic rotary
beam system
having
continuous

coverage from
1.6 to 30 MHz T
and giving a \
typical 6- to 8- y
dB gain. This

antenna

belongs to Ben

Bissman Il of

Mansfield,

Ohio.

L -
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Summary

We have just covered some of the basic shortwave antenna systems here. There
are several complete books on the subject that are worthy of future study. We
do not feel that there is one ultimate shortwave antenna, and as you progress in
your SWL DX'ing, you will soon be able to determine which type of antenna, or
combination of antennas, you will want to build.

Most DX'ers will first choose their favorite broadcast bands and areas of
interest. At that time, it is possible by further study and experimentation to
select antennas that fill your wants and needs. Tune in the world! Fig. 2-9
illustrates the '"Dream Antenna,”’ a log-periodic rotary beam system belonging
to Ben Bissman III of Mansfield, Ohio. It has a continuous coverage from 1.6 to
30 MHz, and a typical gain of 6 to 8 dB.
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PURCHASING THE RIGHT
SHORTWAVE RECEIVER

Lawrence Magne

Lawrence Magne, who has, since
1971, played a major role in
the publication of World Radio
TV Handbook at Billboard Maga-
zine, is now editor of the highly
successful Radio Database Inter-
national series of shortwave publi-
cations.

Larry, a Trinidadian by birth
but now an American, has long
been active in computer database
design and shortwave broadcast
frequency management. For the past 15 years, he has provided articles for
a wide variety of radio, travel, and technical publications. Larry is also
widely known for his two regular monthly features on Radio Canada Inter-
national’s “Shortwave Listener's Digest” and ‘“Canada a la Carte” pro-
grams. A recent RCI survey found Larry’s monthly equipment review
feature to be far and away the most popular feature of “Shortwave Lis-
tener’s Digest”—itself, the most widely listened-to SWL program in North
America.

Since 1981, Larry has been president of International Broadcasting
Services, Ltd., headquartered in Penn’s Park, Pennsylvania. His wife, Jane,
is a molecular biologist at the University City Science Center in Philadel-
phia. During rare free moments, they often can be found tilling the fields or
repairing the barn at their Revolutionary-era farm in rural Bucks County.
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What was shortwave listening once like? Was it, as some remember, the
clear voice of Winston Churchill rallying his nation over interference-free short-
wave channels? Or was it a nightmare of ear-wrenching squeals and roars?
Actually, it was either, or both, depending, as in the elephant parable, on your
perspective, ... and your radio.

If your memory goes back far enough, you may recall that exciting period, a
half century back, when the medium was aborning. London's BBC Empire
Service was beginning to span the globe, while the Axis powers and Moscow's
Comintern discovered in the shortwaves the ultimate vehicle for international
propaganda. Signals were relatively few and transmitter powers weak, but spec-
trum space was more than ample and jamming all but unknown. Shortwave
listening was a pleasurable pastime for individuals and families alike, with the
emphasis in receiver design being placed on sensitivity and "‘good audio.”
Sound had to be undistorted, even if it was bassy, to mask the static that tended
to intrude upon the relatively weak signals. Tight selectivity (although unneces-
sary, given the few stations then on the air}] was avoided to allow for the
pleasant wideband audio so often associated with shortwave's early days.

The post-World War II years changed all that. Shortwave stations flourished
during and after the War to the point where, by the early 1950s, President
Truman was moved to proclaim congestion within the shortwave spectrum to
be of serious concern. Older unselective ''wideband’’ radios became increas-
ingly painful to listen to, as the desired signals became more subject to interfer-
ence due to the vast growth in the number and power of shortwave transmitters
—and the Soviet bloc jammers—on the air. About this time, television, and then
FM radio, came into their own. With these media providing the "carrot’ and
degraded shortwave reception providing the "stick,’” shortwave listening faded
from public visibility to languish in a 30-year trough.

Receiver Design Little Changed for Decades

32

During the period of shortwave's rise and fall—from roughly 1930 to 1980,
shortwave receiver design underwent relatively few changes. The basic single-
conversion superheterodyne circuit with an logarithmic analog frequency
readout was the workhorse. Such radios ranged in size from the hefty "'boat
anchor’’ shortwave specialty receivers to large wooden-cabinet home radios
sporting a shortwave '‘band’’ to tiny transistorized portable sets. Early sets
(tube-type, of course) tended to need regular attention, as the alignment drifted
with tube age and the wax-coated capacitors (with paper dielectrics) petered out.
Tubes needed an occasional replacement, while every now and then, a resistor
would “fry.”

Later tube-type sets incorporated refinements, including capacitors with an
epoxy coating in place of wax and with Mylar dielectrics in place of paper. Some
of the finest examples of refinement in tube-type communications receiver
design were found in the various ""R-4'’ series models produced by the Ameri-
can firm of R. L. Drake (which no longer produces nonprofessional shortwave
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receivers). The R-4B is still considered to be one of the better shortwave receiv-
ers for shortwave broadcast DX'ing. The more recent and selective R-4C, as
modified by Sherwood Engineering, is still considered to be among the finest
"competition-grade’’ receivers for use by amateur radio enthusiasts ("'Hams'’).

Of course, the tube-type receiver has long since ceased to be produced.
Some secondhand tube-type models, if inexpensive enough and in good operat-
ing condition, continue to provide commendable results, provided you are able
to keep them properly maintained. In this regard, certain makes are preferable
to others. The R. L. Drake Company continues to provide service and all parts—
even for its earliest models, which go back a quarter century. At the other
extreme, Hammarlund went out of business years ago.

International Broadcasting Services, Ltd., in its custom databank of short-
wave receiver reviews, rates—aside from the aforementioned Drake R4 series—
the Collins 51S-1, the military surplus R-390 and related models, the Racal
RA17, and the Hammarlund HQ-180/HQ-180A among the better models. You
can check advertisements in amateur radio and SWL club and commercial
publications for information on equipment availability, but the best bet is to
attend "Hamfests"' (Amateur Radio flea markets) in your area. These days, a
tube-type "'boat anchor'’ (this excludes the Drake models, which are relatively
light and compact) almost has to be purchased locally unless you wish to wrestle
with the nightmare of having such a unit crated and shipped.

The Mixed Blessing of the Transistor

The introduction of the transistor and the transistorized radio (Fig. 3-1) may
have resulted in radio being brought to nearly every village in the world, but it
did little to gladden the hearts of tube-tested shortwave veterans. Even today,
many transistorized shortwave radios suffer from inadequate dynamic range as
compared to comparable tube-type designs.

What is dynamic range? We'll get to that shortly, but suffice for now that in
this important regard, transistors tend to be at a disadvantage as compared to
tubes. Still, the transistor has brought about three major improvements: im-
proved reliability, reduced power consumption, and miniaturization. Ma Bell's
little solid-state creation thus terminated the era of the ''boat-anchor radio."

Dr. Wadley’s Loop Ushers in New Era

The first major advance in transistorized shortwave portable design appeared in
the early 1970s, not in Japan or the United States or Germany, but in the
unlikely country of South Africa. To understand this development, we have to
go back to England some 20 years earlier. At that time, Dr. Wadley, while
working on Racal’s RA17 design team, conceived what has come to be known as
the Wadley-loop principle. The Wadley loop allowed not only for considerable
receiver stability (important for reception of ''single-sideband’’ signals used for
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Fig. 3-1. The
Sony Model
ICF-2002
“pocket-book
size” receiver
(Courtesy Sony
Corp.).

point-to-point shortwave radio communication), but also for relatively accurate
linear analog frequency readout. This meant the listener could tune directly to
any desired frequency, rather than having to fumble about trying to tune in a
station ‘‘by ear.” Dr. Wadley eventually migrated to South Africa where, in
conjunction with the South African electrical firm of Barlow’s, he designed a
transistorized shortwave portable radio utilizing a revised and much lower-cost
version of his beloved loop circuit. The multiple-conversion portable set, Model
XCR-30, performed well and was straightforward to operate.

Although intended primarily for the domestic South African market {until
relatively recently, South Africa had no television, and most of the ''‘white’
domestic radio channels were on shortwave), the Barlow-Wadley XCR-30 had a
stunning impact, worldwide, on the future of shortwave radio design. Japanese
manufacturers pored over Dr. Wadley's revolutionary achievement, and then
began producing portable and table model shortwave radios containing linear
analog frequency readout and multiple conversion features. Some, such as the
Sony ICF-5900 and the Panasonic RF-2200, utilized ‘'Rube Goldberg'* schemes
to provide linear readout without using the complex Wadley-loop circuit. Other
models, such as the Yaesu FRG-7, used Wadley-type circuits that were improve-
ments on the pioneering XCR-30 design. In due course, sophisticated digital
phase-locked loop (PLL) circuits emerged. PLL circuitry is now commonplace,
not only in shortwave radio design, but also in AM, FM, and TV receiver design.

The reaction to these new receivers in Japan was overwhelming. A short-
wave '‘craze'’ arose among male Japanese adolescents, which prompted Japa-
nese manufacturers to try to market these radios abroad. To their surprise, the
reaction in the U. S. and Western Europe was positive, but not among teenagers.
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Rather, adults curious about world events and foreign cultures found shortwave
to be a complement to the domestic news and entertainment media.

Models Differ Widely in Design and Performance

Does this mean that most new shortwave receivers, just as most new television
sets, are generally identical? Hardly. In most "‘developed’’ countries, the televi-
sion set is a popularly understood item. Were a manufacturer to attempt to
market a distinctly inferior or overpriced model, it would be widely perceived
as such and would fail. Shortwave broadcasting, on the other hand, is a little-
understood, almost arcane, medium; most individuals considering the purchase
of a shortwave radio haven't any idea of what to look for. Not surprisingly
therefore that the market is open to all manner of abuse.

CAVEAT EMPTOR!

There is really no other term but abuse to describe the marketing of old-
technology shortwave radios by credit card companies, airline and magazine
direct-marketing operations, and some retail radio outlets. Most of these "'OEM
nightmares’" (OEM standing for '‘original equipment manufacture'’) are straight
from the technology of the 1960s and come with frequency guides that may be
years out of date. The results for the hapless buyer are predictable: dreadful
noisy reception with no indication to show where or what one is tuning. The
vendor makes his fast buck, and the buyer, stung and disappointed, abandons
shortwave listening, perhaps for life.

This is why it is so essential to understand what to look for in a shortwave
radio, and which sources to trust for advice and information on current models.

How to Evaluate a Shortwave Receiver

What do you look for in a shortwave receiver? The two obvious starting points are
price and portability. Although the price situation is fluid and varies greatly
from country to country and year to year, a coarse rule of thumb within the
United States is that shortwave radios costing under $75.00 rarely provide
satisfactory performance except under the most choice reception circumstances.
In the $75-$125 range, very roughly, can be found a number of portable units
that will provide acceptable performance for listening to major shortwave
broadcasters. From about $125-$300 lies a fertile ground for the listener who is
seeking good performance in a shortwave portable set. From about $300-$1000
are found a number of communications-type table model receivers, some of
which will provide enviable performance for the shortwave enthusiast inter-
ested in hearing weaker, as well as stronger, stations (Fig. 3-2).

Above $1000? With the demise of the superb Drake R-7/R-7A, radios in this
price stratosphere now tend to be divided into two categories: models for mili-
tary-intelligence/commercial-maritime use, and '‘glitzy'’ consumer models de-
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Fig. 3-2. The
ICOM Model IC-
R71A receiver
(Courtesy ICOM
America, Inc.).

signed to impress those whose financial good fortune is not equaled by their
understanding of radio value. However, as with any other generalization, this
has its exceptions. Sony's costly CRF-1 is the best portable we've tested to date,
whereas Drake's R4245 professional communications receiver flies in the face
of military/commercial receiver design by being manually flexible for serious
DX applications.

Portable or Table Model?

The line between portables and table models has blurred with advances in solid-
state circuit development. Now, the primary determinant of whether you obtain
a portable or a table model radio is price. Under $400, nearly all models are
portable units, whereas, the range above that is largely table model territory.
The reason is not difficult to grasp: more sophisticated (and costly) receivers are
designed for much more than run-of-the-mill shortwave listening. Instead, they
tend to be used primarily by "Hams'’ and professionals for point-to-point com-
munication in any of a number of specialized transmission modes. Few of these
uses call for portability, so the emphasis is on performance and ease of repair.
The compactness so prized in portables thus becomes a liability.

However, there are a number of ‘’'quasi-portables’’ that perform as well as
communications receivers, yet are self-contained—if a bit cumbersome—for cer-
tain field portable applications (Fig. 3-3). At the other end of the portability
spectrum is the miniature or compact portable set (Fig. 3-4), which is ideally
suited to the needs of the airline traveler.

Once the questions of price and portability are resolved, the more difficult
issue of performance rears its head. Alas, there is little one can tell from sales
literature that will translate to assurance that a given model will perform in the
desired fashion. However, there are a number of basic guideposts used to
separate an acceptable model from a Klutzrundfunkempfanger.

Accurate Frequency Readout a “Must”

Will your dream receiver allow you to find a station readily?
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Fig. 3-3. The
Sony Model
ICF-6800W
receiver

(Courtesy Sony

Corp.).

Fig. 3-4. The
Uniden Model
CR-2021
receiver
(Courtesy
Uniden
Corporation of
America).
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Imagine what it would be like to tune a television set having no precise
channel indicator. This is essentially the case with nearly all old-technology
shortwave radios, which may have as little as one number to indicate a given
'megahertz’’ or "‘meter’’ band. With such sets, you may be able to tune in up to
100 separate radio channels in the vicinity of that solitary numerical marking.
You can imagine the frustration when you are trying to find a favorite newscast
at a specific hour!

Shortwave channel spacing is at every five kilohertz (5 kHz). Better short-
wave radios provide a digital frequency readout to the nearest kilohertz to tell
you precisely where you are tuning. An inexpensive compromise arrangement
involves a bandspreaded’’ analog frequency readout, but this technique is
fading away as digital-electronics circuitry reduces in cost.

The same digital technology that provides a digital frequency readout also
makes it possible to include such tuning aids as programmable channel memories,
push-button frequency slewing, and keypad frequency entry. Whether these are of
interest is a matter of individual taste, but keep in mind that most radios that
include push-button (“‘up’’ and “"down’’) frequency slewing do not include a
tuning knob.

With a digital frequency readout, you can tune directly to a specific broad-
cast. You can also get a good idea of what is coming in should you be tuning
about and come across a station you can’t immediately identify from the pro-
gram content. However, to do this, you need a "‘map’’ of the shortwave spec-
trum to tell you what's on when and on what frequencies. This is easier said
than done, as international broadcasters make basic changes in their schedules
every 6 months, and sometimes more often, so keeping abreast of the thousands
of stations on the air is somewhat more complicated than keeping track of
which TV stations operate on what channels.

This need for a shortwave directory was the genesis of Radio Database
International, an up-to-the-minute shortwave listening publication that appears
in three editions throughout the year, as well as the venerable World Radio TV
Handbook. The Database is a quick-access guide, whereas the Handbook is a
reference tome, so active shortwave listeners tend to keep both on hand.

Which Bands Are Covered?

The shortwave spectrum is broken up into various segments, or bands,
some of which are reserved for the exclusive use of broadcasters. There are no
less than 18 such shortwave broadcasting bands, with the higher bands {15-26.1
MHz) tending to provide the best daytime reception, and the lower ones (2.3-14
MHz) coming to life with the approach of darkness. In general, a radio that
covers the entire shortwave spectrum from 2.3-26.1 MHz (Fig. 3-5) is preferable
to one that covers only part of the shortwave spectrum, as your listening choices
are maximized. If you listen only during the evening, the higher coverage may
seem to be irrelevant. However, even at night, some distant parts of the world
come in only on the higher bands. Many persons new to shortwave listening
also discover that they enjoy daytime listening, as well. For example, the most
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Fig. 3-5. The
Kenwood Model
R-600 receiver
(Courtesy Trio-
Kenwood Com-
munications).

interesting English and French language programming—from France—is heard
in eastern North America on the higher bands in the morning and early after-
noon.

TN woon

oo R-BOC0

How to Defeat Shortwave’s Howls and Squeals

A factor called 'multiple conversion’’ is used to help reduce the presence of
"'false’’ radio signals which cause unnecessary interference to the station you're
trying to hear. There is such congestion within the shortwave spectrum that
every good radio must be rigorously designed to eliminate almost every vestige
of such ''false'’ signals, i.e., those generated within the receiver itself as a result
of design weaknesses or shortcuts. So look for such indications as '‘double
conversion'’ or ''triple conversion’ in the description of any receiver you're
considering. Another way to spot this design enhancement is to look in the
specifications for two or more "IF'' or 'intermediate frequency'' values for
shortwave reception. Two such frequencies mean the set is a double-conversion
unit, three frequencies, triple conversion, and so forth. However, more is not
necessarily better; what you should avoid is the single-conversion design.
Image-rejection specifications are about as meaningful as the 55-mile-per-
hour speed limit in west Texas. Measurement can be made anywhere in the
tuning range of the receiver and, on inexpensive double-conversion radios, a
decent image-rejection figure (implicitly for the second IF) may not take into
account image-rejection problems introduced by the cheap first IF. Too, the
image frequency (double the value of the IF frequency) may be such that image
interferences are coming from other shortwave broadcasting bands, where sig-
nals—and thus image interferences—are unusually strong. For example, in the
Panasonic RF-2800/RF-2900, a 2-MHz IF produces 4-MHz images. As a result,
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powerful images from the 7-MHz (41 meter) International Broadcasting Band
virtually swamp the weak signals found in the 3-MHz (90 meter) Tropical Band.

Nevertheless, image-rejection specifications can give a rough clue as to what
you can expect. In general, image rejection over about —60 dB is good, under
—40 dB awful. If you're paying dearly for the ‘'Receiver of a Lifetime," look for
—72 dB, or greater, rejection.

Shortwave broadcasters are often crammed together like cattle en route to
Kansas City. The ability to separate the station you wish to hear from the rest of
the herd is arguably the single most-important feature in shortwave receiver
design. This ability is called ''selectivity’’ but, alas, it is often not ascertainable
from the promotion-minded literature put out by manufacturers.

Selectivity has three major aspects: bandwidth, ultimate rejection, and shape
factor. Ideally, a radio 'boxes off'’ the desired signal from competing signals on
adjacent frequencies. In reality, it's something of a shoving match, with weak
stations alongside strong ones, and so forth. Guess which ones come out on top!
Obviously, it's not simply a matter of separating stations; it's also a question of
being able to fight off the heavyweights who are leaning against the smaller and
weaker station you're trying to tune in.

""Bandwidth'' commonly defines the amount of radio signal that will be let
in when the station you wish to hear is either of comparable strength or stronger
than the competing stations on adjacent channels. Not surprisingly, given 5-kHz
channel spacing, bandwidths of between 4-6 kHz are common on shortwave
receivers. Given that conditions of reception, including interference, vary great-
ly from situation to situation, better shortwave radios include those with more
than one bandwidth. To take an exceptional case, the recently discontinued
Drake R-7 series had up to five separate voice bandwidths, which is one reason
this model continues to be so highly prized by serious listeners, monitors, and
DX'ers, even though it is complex to operate.

Bandwidth can also be expressed as a given number, or as plus/minus of
half that number. For example, a + 2.5-kHz bandwidth is simply another way
of expressing a 5-kHz bandwidth. Either means of expressing bandwidth mea-
surement is acceptable; just be sure to watch for the presence of the ''+/—"
signs!

""Ultimate rejection’’ refers to the maximum signal depth in which a receiv-
er can select a desired signal against a relatively powerful signal alongside. As
signal strength is measured in decibels {dB), ultimate rejection is also expressed
in dB. Good receivers possess an ultimate rejection of at least —60 dB, with —72
dB (or better) being typical of most excellent communications receivers. Modest
performers go no further down the scale than —50 dB, and the clunkers even
less that that.

"Shape factor'’ is one of the most important measurements, not only of
selectivity, but of receiver performance as a whole. Shape factor is the ratio
between the bandwidth, traditionally measured at —6 (or —3) dB and the
equivalent measurement at —60 (or —66) dB. A good shape factor provides the
best defense against adjacent powerful signals muscling their way into your
desired station’s turf. Ideally, a shape factor should be 1:1. Given present tech-
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nology, however, the best that is available—very rarely, and at high cost—is
1:1.3. A good rule of thumb is that a shape factor (—6/—60 dB) equal to or less
than 1:2 is excellent, 1:2-1:3 good, 1:3-1:4 fair, and anything higher poor.

The importance of shape factor vis-a-vis bandwidth is found when you are
attempting to reduce powerful adjacent-channel interference to a relatively
weak desired signal. A narrower bandwidth reduces interference, of course,
but, at the same time, it degrades the audio fidelity of the desired signal.
However, by using a filter of the same bandwidth, but having improved skirt
selectivity, fidelity is not downgraded (in fact, audio tends to become less muf-
fled), yet interference is reduced. A filter with poor skirt selectivity and having a
bandwidth of 4 kHz thus may produce inferior audio and also let in more
interference than a filter with excellent skirt selectivity and having a bandwidth
of 6 kHz.

One cautionary note: some receivers provide shape factor information at —6
and —50 dB. Not only does this give an inflated figure (obviously, any filter is
narrower at —50 dB than —60 dB}, it also tips you off that the ultimate rejection
of the receiver is almost certainly little better than —50 dB. For casual listening
purposes, a —50 dB ultimate rejection is adequate. However, for reception of
weak signals alongside powerful signals, a —50 dB ultimate rejection serves as a
yellow caution flag that the receiver is not designed for serious DX'ing pur-
poses. If such a receiver is inexpensive, fine. But $500 receivers with such
pedestrian performance are overpriced.

In summation, then, the best receivers will have two or more voice
bandwidths (between about 2-6 kHz) from which to choose, an ultimate rejec-
tion of at least —60 dB, and a shape factor of 1:3 or less.

““Dynamic range'’ refers to a receiver's ability to receive weak signals with
the presence of strong signals in the vicinity, usually elsewhere in the same
band, whereas ‘'selectivity’’ is limited to the ability to minimize interference to
the desired signal from any adjacent or nearly adjacent signals.

The most common symptom of inadequate dynamic range is overloading, in
which a station not on the same frequency as the station you're trying to hear
will ''ghost in'* with other signals throughout much or all of the band. The
symptom, but not the problem, can be alleviated by reducing signal input to the
circuitry via shortening the antenna, switching in an attenuator circuit, or by
turning down an RF gain control.

Inadequate dynamic range has been a curse of transistorized shortwave
radios. Whereas even simple tube-type sets could handle strong signal inputs
without overloading, only the best solid-state models have performed compara-
bly. Thankfully, this is improving, but, as of now, the vast majority of transistor-
ized portable radios, and, to a lesser extent, many table model sets, are limited
in their ability to handle weak signals in the presence of the types of power-
house signals that are common on today's shortwave broadcasting bands.

Dynamic range can be measured in various ways to produce results that can
be deceptive to the consumer and flattering to the manufacturer. For this rea-
son, dynamic range and related figures (e.g., third-order intercept point} can be
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misleading, even in those exceptional instances when manufacturers publish
them in the specifications.

In order to alleviate this shortcoming, International Broadcasting Services,
in conjunction with Sherwood Engineering, performs various dynamic-range
laboratory measurements for its comprehensive reports published in each Sum-
mer/Autumn edition of the Radio Database International. These measurements
now allow the potential buyer to evaluate beforehand whether the dynamic
range of a specific model is likely to be adequate for the purposes to which the
radio will be put.

Sensitivity Is Important in Tropical and High Bands

42

In the old days, when weak stations were the norm, sensitivity was a prized
aspect of receiver performance. Now, given the powerful transmitters in use, its
importance has become secondary to selectivity and certain other factors.

The problem with ascertaining sensitivity is that manufacturers’ published
measurements provide little valid guidance. Various measuring standards can
be used; usually, those which provide the most flattering results are chosen by
the manufacturer to provide the specifications for ads and brochures.

Probably the most practical way to ascertain sensitivity is to try two or more
models at the same time on weaker stations. Listen not only to whether a given
station is more audible on one model that another, keep your ear perked also for
hiss mixing in with the radio signal—a sign of a mediocre signal-to-noise ratio.
Remember, sensitivity tends to vary from band to band, so be sure to check out
the bands that are of most interest for your listening purposes. At the same time,
keep in mind that in the evening, the 6-MHz (49 meter) band is so chockablock
with powerful signals that high sensitivity is almost counterproductive. On the
other hand, daytime signals—in the higher bands, of course—tend to be relative-
ly weak, as are the signals of the unusually interesting low-powered domestic
stations in the ""Tropical Bands'' below 5.73 MHz.

Be sure to test for approximate sensitivity, with each model being compared
under the same circumstances. They should be as close as possible to those you
expect to encounter. For example, if you plan to use a portable set on battery
power most of the time, check for sensitivity using batteries. With certain
models, sensitivity rises once the set is connected to the AC main power.
{Indeed, if you select a set that is insensitive with batteries, but sensitive with
AC power, be careful to ensure that the power lines are quiet where you plan to
do most of your listening. If not, that increased sensitivity, which results from
the coupling of the receiver to the power-supply network, will bring with it
unwanted noises from the electrical system.)

Another rough '‘on-site’’ test that you can perform at a store to determine
receiver performance is the one for stability. A highly unstable receiver will
require periodic retuning to maintain good reception, whereas a stable receiver
will rest “’spot on’’ for hours on end. If you are interested in receiving shortwave
broadcasters only, simply tune in the shortwave radio to a powerful station
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(preferably on the highest band that is functioning at the time you are listening)
and leave the set untouched for a half hour or so. Your ears will tell you if the
station is drifting, but, after the half hour is up, see how much, if any, you have
to retune. Obviously, a drifty set should be avoided.

Special Characteristics for Single-Sideband Reception

Fig. 3-6. The
Japan Radio
Model NRD-515
receiver
(Courtesy Japan
Radio Co.).

Thankfully, almost all the new-technology shortwave radios—even the less cost-
ly models—are reasonably stable for listening to shortwave broadcasts. Broad-
casting signals consist of a ‘‘carrier’’ and two ‘'sidebands.”” These three-
component signals are used for broadcasting as they can be well received on
easy-to-tune low-cost radios. However, by eliminating the carrier and one of the
two (redundant) sidebands, the transmitter can put all its energies into the single
remaining sideband. Thus, half as much energy will deliver the same transmit-
ter power. Also, a single-sideband signal takes up only half as much radio-
spectrum space—another, and very important, form of conservation. Conse-
quently, almost every type of user (except broadcasters) of the radio spectrum
operates voice communications exclusively in the single-sideband mode or one
of its variants, such as independent sideband (ISB).

The problem is that to receive single-sideband (SSB) signals properly, you
should have a product detector, a beat-frequency oscillator (BFOJ, and an excep-
tionally stable receiver (Fig. 3-6). The product detector demodulates the SSB
signals with minimal distortion. The BFO provides a locally generated carrier in
lieu of the carrier not transmitted, since high stability is needed to keep the local
carrier of the radio properly tuned vis-a-vis the sideband so that the voices and
music sound natural (the audio equivalent of tuning a TV tint control for lifelike
flesh tones).

If you intend to listen to signals in the SSB mode, knowing the stability of
the receiver is very important. Although ''Hams’’ and others operate in the SSB
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mode, the most common application for shortwave listening is the reception of
what are known as "'feeder'’ signals. These are shortwave signals in SSB that are
fed from a primary location to a remote relay or rediffusion facility. For exam-
ple, within the USSR, SSB feeders are used to feed transmitter sites scattered
throughout the country. Also, some SSB signals from broadcasters are intended
to be heard by the general public. For example, SSB is sometimes used by the
Australian Broadcasting Corporation to reach listeners in the West Australian
outback, whereas some broadcasters, such as Radio Sweden, air their domestic
service relays to diplomatic posts and mariners via SSB.

Schedules and other information on these broadcaster SSB signals are in-
cluded in each edition of the Radio Database International, as it has been found
that certain broadcasts are better received in North America and other parts of
the world via SSB than via the usual broadcasting channels. For example, Radio
Australia sometimes comes into eastern North America very well via SSB, but is
rarely more than tolerable on the announced normal channels. Similarly, the
jammed services of Radio Free Europe/Radio Liberty, the BBC, the Voice of
America, and the Deutsche Welle can be heard—free from jamming—by tuning
to their SSB and ISB feeder channels. Although, in principle, there is no real
difference between receiving SSB or ISB signals, good ISB reception requires at
least one relatively narrow bandwidth (e.g., around 2.0-2.5 kHz) with good skirt
selectivity. ]

Reducing Interference, Fading, and Distortion

44

A novel use for a receiver with exceptional SSB reception qualities is the receiv-
ing of ordinary double-sideband broadcasting signals as though they were SSB.
This tuning technique, known as exalted-carrier selectable sideband (ECSS), allows
the listener to choose the quieter of the broadcast’s two sidebands. For example,
if Canada (on 15325 kHz) is interfered with by AFRTS {on 15330 kHz), Canada’s
upper sideband is likely to be seriously degraded, whereas its lower sideband
may be sufficiently far enough away from AFRTS that it comes in free from
interference (provided, of course, that 15320 kHz does not contain a significant
source of interference). So, in this instance, the receiver would be carefully
tuned to the 15325-kHz lower sideband.

Not only can ECSS reception reduce or eliminate interference, it can also
replace the fade-prone transmitted carrier with the fade-free carrier [BFO) gen-
erated by your receiver. So the impact of fading is reduced, especially the
distortion resulting from '’selective’’ fading. In fact, ECSS is such a powerful
technique for improving the fidelity of shortwave (and medium-wave AM) re-
ception that manufacturers are designing and beginning to produce receivers
that automatically phase, or fine tune, the BFO with the received signal. As of
1984, this process is only beginning to appear in the marketplace, but during the
life of this book, the movement in this direction should accelerate, especially if
certain forms of ""AM stereo’’ become widely accepted. These forms of AM
stereo also benefit from exalted carrier reception, albeit of both sidebands.
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Clues to Quality of Construction

There is no way to ensure that a given model of receiver will have a relatively
long and trouble-free life unless it has been in use for a number of years.
However, there are some clues to help separate the nags from the
thoroughbreds.

Simplicity in design and construction reduces the number of opportunities
for problems to develop. This is one reason that the discontinued Yaesu FRG-7
performed relatively reliably. However, even complex designs can be laid out in
a systematic and straightforward manner to accomplish the same end. For
example, receivers with only a few circuit boards, each having gold-plated
interface contacts, tend to have a higher MTBF [mean time between failure)
than those receivers of similar design which have numerous boards that use
tinned contacts and a ''spaghetti bowl’’ of coaxial cables running from board to
board. They're also easier to repair.

Component quality is another barometer of MTBF. For example, epoxy
circuit boards are nearly immune from cracking. ''Mil spec’’ components, man-
ufactured to the rigorous specifications of NATO military services, are almost
invariably less failure-prone than ordinary components. Components with
higher-than-necessary load-handling ability also help ensure long life. With digi-
tal circuits, some redundancy helps ensure continuity should one portion of a
chip fail. Finally, chassis and front-panel construction help determine a receiv-
er's resistance to physical abuse. The copper-clad steel chassis of the discontin-
ued Drake R-4B, with riveted and threaded screw holes, is obviously superior to
that of Drake’'s new model R-7A—also discontinued—which uses a stamped
aluminum chassis and self-tapping screws. Similarly, the cast aluminum chassis
of the Racal RA6719/GM is nigh indestructable. A cast-metal front panel! also
helps limit torquing and its resulting equipment damage.

Although some of these indicators of quality are not readily apparent to the
buyer, they are considered when equipment evaluations are performed at Inter-
national Broadcasting Services. Additionally, MTBEF is in the specifications pub-
lished by the manufacturers of most of the professional-quality models targeted
for the military/intelligence community.

Should Receivers Be Modified?

A number of shortwave specialty firms in the United States, Canada, Western
Europe, and Australia provide modifications to ''stock’’ receivers so that one or
more aspects of performance can be upgraded. Typically, an existing low-quali-
ty bandwidth filter is replaced by a filter of higher quality so as to improve the
shape factor.

Such modifications can go a long way in improving receiver performance if
the receiver is basically well-designed, but performs below snuff in only one or
two respects. However, a mediocre receiver with countless modifications invari-
ably performs peculiarly, as the inherent shortcomings of the receiver keep
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cropping up to intrude upon the improvements. Generally, then, improvements
make the most sense when they are well-engineered and straightforward, flow-
ing in concert with the design concepts of the factory receiver.

Where to Buy?

A6

Ordinary shortwave portable sets sold by such consumer firms as Sony and
Panasonic are often obtained through local dealers or mail-order houses, much
as are other small appliances. The only disadvantage to treating such sets as
ordinary appliances is that the consumer receives very little dependable point-
of-purchase guidance from general retail outlets.

Another problem {or opportunity, depending on your viewpoint) is the pres-
ence of the so-called ‘'gray market.”” In the gray market, radios are obtained by
dealers for low cost from unofficial overseas sources, rather than via the estab-
lished domestic distributor. The radios may or may not have identical features
and performance as compared with the usual market versions. However, in
most instances, they do not carry the factory warranty, which is the responsibil-
ity of the domestic distributor and which, in effect, is included in the price paid
for the normal version. For example, it took three months and cost $74.00 to
have Sony of America replace two clear plastic windows on the cabinet of a
recently purchased $180 gray-market Sony ICF 7600D; an ICF-2002 presumably
would have been repaired at no cost under Sony of America’s one-year warran-
ty. Early in 1984, the Federal Communications Commission began a ‘‘crack-
down'’ on the so-called gray-market dealers, conducting a number of visits to
several stores in an attempt to close off this practice. It remains to be seen
whether the FCC will continue to maintain a firm antigray-market policy or
whether enforcement efforts will slacken in the future.

Table-model communications receivers are marketed somewhat differently
from the popular shortwave portable sets. For one thing, most manufacturers of
communications receivers are primarily manufacturers of amateur radio equip-
ment. Their dealers are almost invariably amateur radio stores and mail-order
houses. As amateur radio operators tend to be technically savvy, the caliber of
product, sales, and service is generally better than that of consumer-related
electronics firms. On the other hand, most amateur radio outlets are used to
selling equipment that is of interest to ‘‘Hams,’’ not shortwave radio enthusi-
asts, so the sales personnel may not be so knowledgeable as they would be were
you seeking, say, a transceiver.

The *'shortwave specialty firm'’ has sprung up in response to the growing
demand for helpful sales-and-service oriented to the shortwave listener. In some
cases, such as with Electronic Equipment Bank near Washington, DC, and
Universal Amateur Radio near Columbus, Ohio, there exist retail ama-
teur/shortwave radio vendors that have facilities especially established to allow
the shortwave listener to make his own receiver choice. If such a store is in your
vicinity and has available the various models you wish to consider, this is an
excellent way to select a receiver. Each set is connected to an antenna so that
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the customer can operate it himself and reach his own judgement as to which
model provides the optimum interface of price and performance. Otherwise,
most shortwave specialty firms are mail-order businesses.

As of now, no shortwave specialty firms are known to carry gray-market
merchandise. However, some are authorized factory-service facilities, whereas
others are not. This can make a difference in how repairs are handled, especially
when modified receivers are purchased. Although such modifications can audi-
bly improve receiver performance, they may invalidate the factory warranty if
they aren't performed by a factory-authorized firm. On the other hand, some
firms that do equipment modifications, such as Radio West of Escondido, Cali-
fornia, will provide their own warranty in lieu of that of the manufacturer.

With a few models of shortwave receivers, quality control at times has been
shaky. For this reason, at least some dealers routinely inspect and realign all
receivers before they are sold. This is not an academic consideration for, in
1983, an estimated 2000 faulty units of one highly regarded model reportedly
were sold, mostly in Europe, before the factory took steps to resolve the prob-
lem. One reason the problem was less prevalent in North America was the
relative preponderance of shortwave specialty dealers that perform pre-sale
inspection and alignment. While European consumers were complaining public-
ly about a *‘poorly designed model,"” Americans were generally pleased because
unbeknownst to them, their dealers had been adjusting or returning an unusual-
ly high proportion of the sets received from the factory's U.S. distributor.

Unbiased Equipment Reviews Essential

As with high-fidelity loudspeakers, the differences among various models of
shortwave receivers are so great that a decision to purchase should be made
only after the prospective buyer has had a period of time in which to put various
models "‘through the paces.’” But, unlike speakers, shortwave radios are not
always amenable to valid in-store testing. With the exception of those specialty
retailers, such as mentioned earlier, most radio stores lack proper antennas, are
constructed of concrete and steel (which absorb shortwave radio signals), and
are awash in electrical noises, such as those from fluorescent lights and business
equipment. Additionally, most store hours do not conform to the hours in which
the consumer will be listening to shortwave broadcasts. Given that propagation
varies considerably from one time of the day to another, this just about rules out
the practicality of checking out a shortwave radio in most stores.

Fortunately, this does not leave the consumer at the mercy of sales material.
Since 1978, International Broadcasting Services, Ltd. has been commissioned by
the World Radio TV Handbook to provide laboratory and user tests of shortwave
receiving equipment. These tests are now a regular feature of the Handbook.
Additionally, in 1984, International Broadcasting Services inaugurated advanced
laboratory and field tests and evaluations, which are published each June in the
Summer/Autumn edition of the shortwave listening guide, Radio Database
International.
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Equally unbiased are summary reviews aired by Radio Canada International
and Radio Netherlands. Similar opinions on equipment are found in the World
Radio TV Handbook Newsletter and in Radio Netherlands' free Receiver Shopping
List.

International Broadcasting Services also makes available, upon request, in-
dividual printed reviews of any of the dozens of specific models of most short-
wave receivers—from inexpensive portable sets to the exotic professional
models that have been on the market in recent years, plus a number of models
that go back to the vacuum-tube era. This allows prospective buyers to concen-
trate on those models that are of most interest to them. These reviews are now
available to consumers, as well as professionals, at nominal cost plus postage.

So, if you choose carefully, you can obtain a state-of-the-art shortwave
receiver that provides a caliber of reception that until recently was a thing of the
past—before the shortwave spectrum became congested with competing signals.
Unlike those pleasant old sets of the 1930s, the new ones are compact, reliable,
and let you to know exactly where you're tuned. Thanks to digital chip technol-
ogy, they are affordable, too.

So, take the time to read up on the current crop of receivers. If you do your
"homework,"” you'll be rewarded with years of listening pleasure, and can bury
most shortwave squeaks and squawks for good.

Publications

A8

Radio Database International, the World Radio TV Handbook, the World Radio TV
Handbook Newsletter, and the Receiver Shopping List all provide current ad-
dresses for distributors and shortwave specialty firms. These publications can
be reached at:

¢ Radio Data Base International
International Broadcasting Services, Ltd.
P. O. Box 300
Penn's Park, PA 18943 USA
Tel: (215) 794-8252

e World Radio TV Handbook
World Radio TV Handbook Newsletter
Billboard Publications, Inc.
1515 Broadway
New York, NY 10036 USA
Tel: (212) 764-7300

¢ ''Media Network"'
Radio Netherlands
P. O. Box 222
1200 JG Hilversum, Holland
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radio at the age of 12, when he
constructed his first ‘“‘cat’s whisk-
ers” crystal radio. This was fol-
lowed by a lifetime affair with
astronomy and radio propagation.

To attempt to list David’s ac-
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sional activities would, quite
literally, take several pages in this
book. He holds degrees in physics
and astronomy, has done research
or worked under grants from the National Science Foundation, National
Aeronautics and Space Administration, and the State University of New
York. He has written some 56 articles on astronomy, propagation, and
associated subjects.

David Meisel’s working career has seen him in various positions as
assistant, lecturer, instructor, assistant professor, and professor at a num-
ber of universities and observatories, as well as at the Goddard Space
Flight Center. Currently, he is Professor of Astronomy at the State Univer-
sity of New York in Geneseo.

Somehow, David still finds time for shortwave listening.
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Introduction

One of the aspects of shortwave radio most often taken for granted is the fact
that properly directed signals are often able to circumnavigate the globe rather
than simply escaping out into space. While many radio enthusiasts can get
satisfactory results without a clear understanding of this behavior, a good grasp
of the basics is often helpful, whether you are trying to pick up that new or rare
DX broadcast, or simply trying to improve daily reception of broadcasts beamed
specifically to your area. Although the subject matter we will discuss here is
usually considered to be a matter of radio engineering, it is best to remember
that information from many other scientific and technical areas must be used in
making various operational broadcasting and reception decisions.

Although the advent of the digital receiver has removed a major obstacle to
the enjoyment of shortwave radio by providing accurate frequency tuning, the
novice is soon bewildered when the previously reliable reception of a desired
station suddenly deteriorates or ceases entirely. When this event is not related to
some alteration in local conditions—equipment failure, interference from ‘'lo-
cal’’ stations, or interference from local electrical equipment—there is little that
can be done to get immediate relief. However, as we will indicate later, the
majority of these nonlocal disruptions are only temporary and, with experience,
the radio enthusiast can learn to recognize their signs and, thus, not be led into
looking for a "'local’’ solution to the problem when, in fact, there is none.

What Are Radio Waves?

Fig. 4-1.
Regions of the
electromagnetic
spectrum.

50 SHORTWAVE

Radio waves are simply one form of what are known as electromagnetic (E-M)
waves (Fig. 4-1}. Visible light, X rays, ultraviolet light, and microwaves are other
examples of E-M waves. In free space, these waves do not stand still, but
""propagate’’ at the speed of light {300,000 kilometers per second). Every wave
has a certain distance between its peaks called its wavelength; the rapidity with
which the wave vibrates is called its frequency. It is possible to arrange E-M
waves according to their wavelengths or frequencies into an E-M spectrum. (The
frequency dials of nondigital radios are simply graphical displays of sections of
the E-M spectrum.)
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E-M waves can be made to vibrate along a specific direction {in a plane
perpendicular to the direction of travel} and thereby display the property of
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Fig. 4-2. Wave
polarizations.

polarization (Fig. 4-2). Radio waves are most often produced by the motion of
electrons in metallic structures called antennas. When the antennas are long
rods, the waves produced are said to be linearly polarized. When the antennas
are made in the form of loops, the radio waves produced are said to be circularly
polarized. Reception of radio waves is accomplished most efficiently by antennas
whose polarization characteristics match those of the incoming waves. While
antenna properties are said to be ‘‘reciprocal’’ (structures of optimum dimen-
sions can be used for either transmission or reception), a transmitting antenna
must be built to withstand high power levels that would literally burn up the
sometimes fragile wires used for receiving antennas. As radio waves move from
transmitting antenna to receiving antenna, they can be influenced by various
objects and conditions along the way. A description of the conditions that affect
the way a wave travels is called the mode of propagation.

2 00/ 0 /0
7B '//////////////////////////'
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Because waves of different frequencies are affected differently by prevailing
conditions, each main type of radio-wave propagation is usually described sepa-
rately. When a radio wave leaves the vicinity of the transmitting antenna, it
spreads out in all directions. Some of the energy stays near the ground in a
ground wave while some of the energy heads skyward in the so-called sky wave.
Near the receiving antenna, the ground is able to reflect incoming waves and
thereby alter the conditions of reception considerably. This is particularly true
for those waves whose direction of vibration is parallel to the ground itself
{(horizontal polarization).

Shortwaves are those radio waves whose frequencies are between 2-million
and 30-million times per second. The proper way to refer to frequency is
through the unit, hertz (abbreviated Hz and named after Heinrich Hertz, who
first experimentally demonstrated the existence of E-M waves). Thus, the short-
wave region is considered to go from 2-million hertz {or two megahertz = 2
MHz) to 30-million hertz (or 30 megahertz = 30 MHz). Using the relationship

FUNDAMENTALS OF SHORTWAVE PROPAGATION 5t



300,000
Frequency (kHz)

Wavelength (meters) =

to calculate wavelengths shows that the name ‘’shortwave'’ applies to a range of
150 meters to 10 meters, which by human standards is hardly short! .(Radio
engineers often prefer the names "'high frequency’’ and ‘'decimeter’’ as being
more accurate descriptions.) High-frequency (HF) waves that are directed along
the ground are not able to ''cling’’ to the curved surface of the earth for very
long, so most shortwave radio propagation involves sky-wave behavior.

Using Sky Waves for Radio Communication

When an HF wave leaves the transmitting antenna as a sky wave, it travels
through the earth's lower atmosphere essentially in a straight line. For reasons
to be discussed later, the earth’s upper atmosphere becomes electrified with free
electrons and other ions, starting at a height of about 60 kilometers. When a sky
wave encounters such a charged region, the speed of the wave is altered by an
amount which depends on the wave frequency, its angle of incidence on the
layer, and the local electron density. If the electron density of the upper atmos-
phere increases along the wave path, the signal trajectory begins to curve. If the
angle of incidence is steep enough and/or the electron density is high enough,
this bending becomes extreme and the direction of the sky wave is changed by
an angle sufficient enough to send the wave heading back toward the ground.
Although this behavior is properly called the refraction of radio waves, it is
commonly referred to as reflection. If conditions are favorable, the returning sky
wave is RE-reflected by the ground and heads skyward again. Under favorable
circumstances, this process can repeat many times. With high-power transmit-
ters, the original waves can even be made to travel completely around the
world. (This, in fact, can sometimes be heard on the shortwave bands as
"round-the-world’’ echoes. In some cases of reported '‘round-the-world"’ propa-
gation, however, the reported delays are much too long to be simple global
circumnavigation and, therefore, must be due to some other mechanism.)
For a given electron density:

1. The amount of radio-wave bending is greater for lower frequencies than
for higher ones.

2. There is a maximum frequency to the wave that can be returned to earth
if the sky wave is projected straight up.

3. If a sky wave is projected into the charged region at an oblique angle,
the wave that can be deflected will always have a higher maximum
frequency than the wave which can be reflected in a vertical projection.
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Fig. 4-3.
Sky-wave
deflection by an
electrified layer
having a
magnetic field.

4. As a radio wave travels through an electrified layer where there is a
sufficient amount of atmospheric pressure (in the lower levels of the
upper atmosphere, for example), a loss of signal strength will occur. This
is often called sky-wave absorption. In general, the higher the frequency
used and the higher the take-off angle of the wave, the lower will be the
sky-wave absorption.

5. Radio waves traversing an electrified layer surrounded by a magnetic
field are split into two separate components. One component is called
the ordinary ray and the other is called the extraordinary ray (Fig. 4-3).
These two rays propagate in somewhat different ways. For HF frequen-
cies, the extraordinary rays are reflected from '‘lower'’ levels in the
atmosphere than are the ordinary rays. The extraordinary rays also
suffer ‘'higher’’ degrees of absorption than do the ordinary rays.

By appropriately setting the operating frequency and antenna take-off angle,
the radio broadcaster can, in principle, maximize the signal received in a spe-
cific target area. As rules-of-thumb, these simple guidelines indicate that for
local coverage, a broadcaster should use the lowest-possible frequency and the
highest-possible signal take-off angle (vertical). Likewise, a broadcaster inter-
ested in worldwide reception should use low take-off angles and the highest-
possible frequencies. Unfortunately, there are a number of reasons why this
approach can fail to achieve perfect results. To be able to explain these reasons
clearly requires some description of the behavior of the electrified regions that
do the '‘reflecting.”
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Structure of the Earth’s Radio-Wave Deflecting Region

The electrified region of an upper atmosphere is generally called an ionosphere,
but electrons are usually the most numerous ions present. In sky-wave propaga-
tion, the electron density is indeed the most important factor influencing the
propagation of the waves through the region.

In the case of the earth, the part of the ionosphere that most drastically
affects HF waves occurs between 60 and 1200 kilometers (km) above the
ground. A considerable amount of research has indicated that the earth’s iono-
sphere usually consists of several separate regions or layers. It is customary to
denote these layers/regions by letter designations, as shown in Fig. 4-4.

Fig. 4-4.

Regions of the F2 LAYER

earth’s

lonosphere. F1 LAYER

D REGION

* D Region—A region of relatively high atmospheric density but weak elec-
tron density at heights from 60 to 100 km. This region is extremely weak
on the nightside of the earth. Most of the radio-wave absorption observed
for sky-wave propagation occurs here and is greatest during the daylight
hours.

® E Layer—The lowest normal ionospheric layer; usually located at heights
between 100 and 140 km. The normal E layer is weak at night. Some
daytime radio-wave absorption can occur in this layer.

® F Layers—One or more layers located above 140 km. During the daytime,
there are often two F layers—the F1 layer peaks around 200 km while the
stronger F2 layer peaks at an average height of 320 km. At night, the F1
layer disappears, leaving a single F2 layer at about 250 km high.
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In general, conditions in the D region and the E layer determine the lowest
usable frequency (LUF) that can be used on a given path while the F-layer
conditions determine the maximum usable frequency (MUF).

Since the motion of charged particles is always affected by the presence of a
magnetic field, it should come as no surprise that the earth’s magnetic field
(which makes magnetic compass needles point north and south) has a profound
effect on the ionosphere—particularly on the F layer. {In recognition of this, the
region of the upper atmosphere located above the F layer is often called the
magnetosphere.) The geomagnetic field not only influences the structure and be-
havior of the earth’s ionosphere, but, because the very motions of the electrons
themselves are disturbed, there are characteristic magnetic effects observed in
sky-wave radio propagation.

The earth’s magnetic field is not symmetrical around the globe. First, the
magnetic poles are not coincident with the geographic poles. This means that
the magnetic equator is inclined at an angle of about 15 degrees with respect to
the geographic equator. Secondly, the line connecting the two magnetic poles is
not on a diameter, but a chord of the earth. This means that there can be a
significant difference between the magnetic field strength at two opposing (or
conjugate) points on either side of the magnetic equator. {The geomagnetic field
is weakest in an area between Africa and South America called the South Atlan-
tic Anomaly.)

For the purposes of explanation of shortwave radio propagation, it is conve-
nient to divide the earth into three separate domains:

® Polar Regions—The magnetic field is strongest here with the lines of
force nearly vertical (like those shown for bar magnets with iron filings
spilled over them). Geomagnetic propagation effects are greatest in these
regions and, because of the long seasons of sunlight and darkness, the
structure and behavior of the polar ionosphere is highly variable with
extreme and complicated summer/winter contrasts.

® Mid-latitude Regions—The magnetic field is average in strength here and
the lines of force come out of (or go into) the ground at oblique angles. The
mid-latitude ionospheric structure is fairly well understood and shows
distinct seasonal changes.

* Equatorial Regions—The magnetic field is weakest here and the lines of
force are parallel to the ground. Geomagnetic propagation effects are least
in these regions and, together with the nearly constant cycles of day and
night, enable the equatorial ionosphere to be extremely stable and reliable
and show little seasonal change.

The ultimate source of the ionosphere’s charge production energy is our star
—the sun. It has been shown by many years of scientific research that solar
high-energy radiation (X rays, ultraviolet light, and cosmic ray particles) con-
trols the structure and strength of the earth’s ionosphere.
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Structure of a Typical Star—Our Sun

The sun (Fig. 4-5) is the nearest star to the earth and much scientific research
time has been spent studying its behavior. In many respects, our sun is consid-
ered to be of '‘average'’ size, mass, and temperature. The part of the sun
"'visible'' from the earth can be divided into three separate regions:

Fig. 4-5. Solar
features and

regions. CORONA

CORONAL
LOOP

PHOTOSPHERE

SOLAR
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e Photosphere—This is the ''surface’’ part of the sun from which most of
the "'visible'' solar radiation appears to come.

¢ Chromosphere—A region in the sun's atmosphere above the photo-
sphere. The lower part of the chromosphere is cooler than the photosphere
while the top of the chromosphere is about three times hotter than the
photosphere. The chromosphere is a source of solar ultraviolet light as
well as microwave energy.

® Corona—This is the upper region of the sun's atmosphere, above the
chromosphere. The temperature in the corona reaches TEN times that in
the photosphere. The corona of the sun is a source of ultraviolet light and
X rays, as well as HF and VHF radio noise.

These three regions have been observed to undergo cyclical changes called
solar activity. (Recent astronomical research indicates that some other stars,
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which are like the sun, also undergo similar changes.) The main features that
indicate the prevailing degree of solar activity are:

® Sunspots—These are features in the solar photosphere that appear darker
and, therefore, cooler than the surrounding areas. Counts of sunspots
provide a simple measurement of the amount of solar activity that is
present.

® Solar Flares—These are explosive features in the chromosphere that last
for several minutes and emit pulses of high-energy radiation—ultraviolet
light, X rays, and charged particles (solar cosmic rays). Regions that pro-
duce solar flares are hotter than normal for the chromosphere and, as a
consequence, emit larger than normal amounts of microwave energy.
Measurements of this solar microwave energy (called simply Solar Flux
values) provide a much smoother and a more reliable measurement of
solar activity than do sunspot counts. (However, because sunspots have
been observed since the 1600s, they provide a much longer historical
baseline.)

® Coronal Loops—These are semipermanent, high-temperature features in
the solar corona above the sunspot and solar-flare areas. Coronal loops
emit copious amounts of X rays and ultraviolet light.

¢ Coronal Holes—These are “dark’’ areas located between the loop fea-
tures in the corona. Research with the Skylab spacecraft established that
the coronal holes were the regions where high-speed solar-particle streams
emerged to form the so-called solar wind.

Since the changing pattern of solar activity was first indicated by the behav-
ior and amount of sunspot activity, the activity cycle is often referred to simply as
the sunspot cycle (Fig. 4-6). Although the sunspot areas themselves do not emit
the high-energy radiation to which the earth's ionosphere is sensitive, the solar-
flare areas and coronal loops that usually occur near sunspots do emit pro-
nounced amounts of X rays and ultraviolet light which, in turn, do produce
ionospheric changes. In this way, a statistical {but not directly causitive) rela-
tionship between the number of sunspots and the state of the ionosphere (above
specific locations on the earth) results. The term, quiet sun, is used to refer to
those features of the sun not directly affected by solar activity, while the term,
active sun, is used to denote those aspects which directly reflect the presence of
solar activity.

Variations of HF Radio-Wave Propagation

As seen from the earth, solar activity goes through a considerable amount of
variation. Although the fluctuations are basically random in character, mathe-
matical analysis shows that the average level of solar activity contains some
elements of cyclical behavior. But, because the random variations are so large,
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Fig. 4-6.
Schematic of a
typical sunspot
cycle.

MAXIMUM

(7]
=
)
Q
7]
r4
=2
7]
w
o
[-
@ |MINIMUM MINIMUM
= /
2
4
- 1 T T L} T ) T T T T
0 1 2 3 4 5 6 7 8 9 10

solar-activity trends are very difficult to predict with acceptable scientific accu-
racy. Since the earth's ionosphere responds to solar-activity changes as well as
having random elements of its own, HF radio propagation is always subject to
random variations and, therefore, also lacks real predictability. However, cer-
tain cyclical factors have been noted from studies of past behavior.

e Day/Night Variations (diurnal)—These have already been discussed ear-
lier. The D, E, and F1 layers are essentially daytime features. When the
sunlight is gone, the charged particles recombine into neutral ones. This
happens more rapidly at low altitudes than at high altitudes and thus the
F2 layer does not disappear at night, but it is lower and weaker than during
the daytime. The day/night transition takes several hours so, in many
locations, the ‘‘twilight'’ period offers the best DX reception conditions.
(The D-region/E-layer absorption is still fairly low and the F layers are able
to reflect reasonably high frequencies.) The listener who wants steady
reception, however, will often be disappointed by the rapidly changing
conditions found near the time of local sunrise and sunset.

e Seasonal Variations [summer-equinox-winter|—At the equinoxes, the
ionosphere is placed reasonably symmetrically between the northern and
southern hemispheres. In summer, the mid-latitude D, E, and F1 layers are
stronger than in winter while, for the F2 layer, the opposite is true. In
winter, the daytime F2 layer is lower and more dense than the summer
daytime. The nighttime F2 layer, however, is weaker in winter and
stronger in summer. This seemingly contradictory behavior occurs be-
cause the electrons of the F2 layer on the summer (hotter) hemisphere boil
off and get channelled by the earth’s magnetic field to the winter (cooler)
F2 layer. At the equinox periods, the electrons migrate at roughly equal
rates between the two hemispheres. At night, the F2 region reverts to a
more normal pattern—higher density in summer than in winter. Thus,
there is a greater contrast in HF reception for the winter conditions than
for the summer and equinox periods.
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® Monthly Variations (27-day)—Because the sun's period of rotation as
seen from the earth is roughly 27 terrestrial days, solar-activity levels have
a tendency to repeat with roughly the same period. {Actually, because the
sun is not solid, different parts of it spin at different speeds. This means
that the monthly patterns can have repetition periods that range from 26 to
30 days. However, the standard period is often taken as 27.26 days.) Since
the ionosphere is sensitive to solar activity, radio-reception quality and
reliability tends to exhibit a similar 27-day pattern of variation.

® Solar-Cycle Variations (11 year)—Past studies of sunspot numbers (activ-
ity) establish that solar activity generally goes through long-term variations
averaging 11-12 years in length. (Because the sunspots themselves are
magnetic and their magnetic polarities switch when a new cycle begins,
the solar-activity cycle is considered to be magnetically controlled by some
mechanism deep within the interior of the sun.) At the beginning of a new
solar cycle, activity rises rapidly, with the peak coming 3 or 4 years from
the start. During the remaining 8 or 9 years, activity levels decline errati-
cally until a minimum level is reached again. The sensitivity of the iono-
sphere to solar activity produces a long-term, solar-cycle {11-12 year)
pattern in HF-reception conditions upon which the other variations {daily,
monthly, seasonal, and random) are superimposed.

In general, HF radio-wave reception is considered to be better at the max-
ima (peaks) of the sunspot cycle than at the minima (valleys). This is because, at
the times of sunspot maxima, higher levels of ultraviolet light (to which the F2
layer is most sensitive) produce a strengthening of its ‘'reflectivity.”” This im-
provement is not as spectacular as it might at first seem because D-layer absorp-
tion and multireflective “’shielding'’ by the E and F1 layers of the F2 layer are
also high at sunspot maximum. An even more-important degradation that peaks
at sunspot maximum comes from solar flares (Fig. 4-7) and their consequent
random disruption of HF reception. Solar-flare effects include:

® Shortwave Fadeouts (SWFs)—These occur on paths crossing the
daylight side of the earth. They usually last only for tens of minutes, but if
several flares are going off at once, a net effect of several hours can seem
to occur. These fadeouts are the result of X-ray enhanced absorption in the
D region and occur coincident in time with the solar flare itself.

* Polar Blackouts—These may last several days in the polar regions and
are concentrated around the geomagnetic poles. They are now known to
be caused by solar particles (mainly protons and electrons) ejected by
flares or caused when coronal loops or filaments disappear. There is often
a delay of one or two days between the solar event and the corresponding
blackout. The strongest blackouts are often accompanied by visible aurora
displays. HF reception for paths going through the polar regions may be
completely disrupted or, at least, subject to extremely rapid (sometimes
called auroral) fading.
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Fig. 4-7. Solar-
flare
bombardment
of the earth.

AURORA
ZONES

e Magnetic Storms—Even if the solar-flare particle spray does not hit the

earth directly, but only passes nearby, the magnetic field carried along by
the stream of charges is able to interact with the geomagnetic field and
thereby disturb HF reception with increased fading and absorption. In
some cases, magnetic storms produce effects that are not simply restricted
to the polar regions. The zone of maximum geomagnetic effect is in a
roughly circular band concentric with the geomagnetic poles. These bands
are about 10 degrees of latitude thick and are located (under average
conditions) some 15 degrees from the magnetic poles. Since aurora are
seen very well from these parts of the earth’s poles, these areas are often
called the '‘auroral zones.” The maximum effect on HF signals during
polar blackouts and geomagnetic storms occurs for paths that are tangent
(i.e., going east-west rather than north-south) to the auroral zone and when
the F layers are much lower than at sunspot maximum. Of course, geo-
magnetic-storm effects are generally more severe on transmissions cross-
ing the polar and mid-latitude regions. During geomagnetic storms, not
only is D-region/E-layer attenuation of signal much greater, but the “re-
flectivity’' of the F layers is often decreased considerably. This narrows
the range of frequencies that are available to give satisfactory reception.
(Some geomagnetic disturbances are so strong that the MUF and LUF
overlap and nothing is heard on any HF bands!)
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At sunspot minimum, all ionospheric layers are weakened. In addition, the
coronal holes {mentioned earlier as sources of continuous particle streaming)
cover more of the sun and become a significant source of reception disturbance.
Like the flare-produced streams mentioned earlier, the coronal-hole streams that
come near (or hit) the earth also produce magnetic storms. Since individual
coronal holes are quite long lasting, their accompanying magnetic storms hap-
pen each time the sun’s rotation carries them past the earth. Coronal-hole-
related magnetic storms tend to show a repeating 27-day pattern and are often
called recurrent magnetic storms. While recurrent magnetic storms are rarely as
strong as flare-induced ones, they may last for several days and (since the
reflective layers are in a generally weakened state) seem quite disruptive to HF
reception.

Each solar cycle has its own peculiarities. Some, such as those that peaked
in 1957 and 1980, were considered strong while those that peaked in 1804 and
1816 were considered weak.

There are some shortwave propagation anomalies that do not depend di-
rectly on solar activity. One of these is called the sporadic-E phenomenon.
Sporadic-E (abbreviated Es) appears on a worldwide basis, but its form and
severity is subject to wide variations. In some areas, such as Japan and southern
Italy, it is a fairly permanent feature. In others, such as North America, it is
essentially a summertime occurrence. Most Es is apparently associated with
intense wind shearing and turbulence in the E layer of the ionosphere. Some
forms of sporadic-E are able to reflect even very-high-frequency (VHF) signals
(30 to 150 MHz| for several thousand kilometers. For the most part, Es is
detrimental to HF radio broadcasting because it is able to ‘‘cut off”’ transmis-
sions that otherwise would be able to penetrate the normal E layer and be
reflected by the F layers. When strong (blanketing) Es occurs, “'local’’ shortwave
transmissions come in with unusual strength, and the more distant signals
coming down from the F layer just bounce off the Es region from above and are
never able to penetrate to the ground.

A second phenomenon not directly related to solar activity is called spread-
F. Spread-F occurs mainly over the equatorial regions and seems to be related to
the development of intense turbulence in the F region. This turbulence is called
scintillation and is observed on VHF transmissions to and from communication
satellites. On the HF bands, spread-F is most commonly observed on paths that
traverse the equator in a north-south direction. It produces flutter-fading not
unlike that heard on polar paths during magnetic disturbances, but spread-F is
often strongest when there are no magnetic storms in progress. The turbulence
associated with spread-F is often able to scatter VHF signals as high as 50-75
MHz between stations located several thousand kilometers on either side of the
equator.

Shortwave radio-broadcast engineers and frequency planners go to a consid-
erable amount of trouble trying to get strong signals into specific target areas.
They try to take diurnal, seasonal, and solar-cycle variations into account and,
when broadcast schedules are published, they often reflect these considerations.
The usual broadcaster response to reception problems at particular target areas
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is to simply put more power into higher-gain antennas and use a wider selection
of frequencies. It is often the case that the prime listening times in a target area
correspond to a less-than-favorable time for direct reception. If satisfactory
service cannot be obtained by way of direct transmissions, the wealthier HF
broadcasting organizations reroute their transmissions over paths that are more
reliable using relay transmitters placed at more favorable locations relative to
the target areas. Many organizations also have a corps of technical monitors in
the target areas to keep them informed of changing reception conditions. Most
of the larger shortwave broadcast organizations also have available graphical or
digital computer models of the ionosphere as aids to their planning efforts. In
some countries, radio propagation information used for military purposes is
available to the civilian broadcast organizations. In many countries, there are
civilian scientific organizations collecting data on solar activity and these data
are available to broadcasters, but not necessarily to the shortwave listeners.

While the smaller broadcast organizations do not have the resources availa-
ble to do extensive propagation analyses, their engineers are often radio ama-
teurs who have had a fair amount of operational experience on the HF bands.
Over the years, amateur radio operators (Hams) have developed a good deal of
expertise in propagation matters and their publications reflect this. In some
countries, amateur radio operators exchange propagation information over the
air and make contacts to discuss propagation on a regular basis. Hams have tried
over the years to systematize their loggings into regular prediction systems with
some apparent success.

Of course, there is little that any broadcaster or listener can do when
ionospheric conditions are extremely poor. However, listeners often can mini-
mize the effects of ionospheric disturbance with effective antenna design and
planning. Here are some points to consider: (1) Because of geomagnetic effects,
HF transmissions rarely follow a great circle path, although that approximation
is often made. (2) During geomagnetic disturbances, signals can arrive from
virtually any compass heading. This is particularly true for high-power trans-
missions, which may ‘‘bounce’’ into a target area from the side of the beam
(sidescatter). {3) Thus, it may be desirable to have available for trial-and-error
selection, several antennas with different directional sensitivities.

Although the most-frequently used HF broadcast antennas emit mostly hori-
zontally polarized waves, reflection by and transmission through the iono-
spheric layers produces both horizontally and vertically polarized signals at the
receiving end of a path. On east-west paths, the ordinary ray is mainly vertically
polarized. On north-south paths, the ordinary ray is mainly horizontally po-
larized. Since the ordinary ray is least affected during geomagnetic disturbances,
proper selection of receiving polarization may produce improved results.

At any given time, the highest frequencies received often come in at ex-
tremely low angles. This is particularly true at times of sunspot minimum.
Because of ground reflectivity, this means ALL receiving antennas, regardless of
polarization sensitivity, should be placed as far off the ground as possible. For
those vertical-antenna designs that require near-ground mounting, improved
low-angle performance is obtained by adding a large number of horizontal wires
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(radials) that are at least Ya-wavelength long to the ground connection of the
receiver.

Shortwave listeners who keep extensive logs of their results are eventually
able to acquire the needed experience and will learn to recognize the normal
seasonal, diurnal, and solar-cycle variations as they occur. They are also often
able to correctly identify various abnormal propagation conditions simply from
the quality of received transmissions. As experienced DX'ers know, some of the
most interesting listening occurs during periods of ionospheric disturbance
when signals beamed directly to their geographical areas are relatively weak. It
is often quite useful to be able to recognize when these disturbed periods are {or
about to be) occurring.

Improving Your Propagation Awareness

On the assumption that this essay has heightened your awareness of some of the
propagation factors controlling HF broadcasting, we conclude with some sugges-
tions for further investigation.

Most shortwave listeners have the equipment necessary to compile a useful
technical reception log. Usually it is a matter of selecting several representative
paths for daily monitoring. For example, on the east coast of North America,
nonrelay broadcasts of NHK (Radio Japan) provide excellent indicators of the
reception conditions on a transpolar path, and broadcasts of Radio R.S.A. pro-
vide an indication of both polar and transequatorial conditions, while reception
of Radio Australia provides an excellent probe of the transequatorial conditions.

Once suitable probe transmissions have been selected, and assuming that
solar activity (and hence, ionospheric conditions) repeat after about 27 days, one
should be able to predict both favorable and unfavorable reception circum-
stances for the next 4 weeks. (The maintenance and updating of your prediction
system would seem to be an easy task for a home computer. It could also keep
track of your hits and misses!)

For those shortwave listeners wanting to attempt to correlate their reception
results directly with professionally obtained indices of solar and geomagnetic
activity, the procedure may be more difficult to carry out because none of the
modern solar-activity and geomagnetic-activity indices are readily available
worldwide nor can they be readily compiled on a real-time basis by nonprofes-
sional observers.

Shortwave listeners in North America—at least at the time of writing of this
chapter—can obtain values of the solar flux and estimates of geomagnetic activ-
ity (called the “A-index'' and ''Boulder K-index'’) over station WWYV at 18
minutes past the hour. Several fairly elaborate prediction systems using these
indices have been set up and some are used extensively by radio amateurs in the
United States. More details on such systems can be found in several monthly
Ham radio magazines.
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Richard E. Wood, globe-trotting DX’er and linguist, began his career in
1957, in England. As part of a worldwide college teaching career in lan-
guages and linguistics, he has lived and DX’ed in Saudi Arabia, New En-
gland, New York, and the southern United States.

President of the International Radio Club of America, Richard special-
izes in worldwide DX on the medium-wave band and in searching for
nonEnglish-speaking stations, particularly in Latin America and the Arab
world. He is a member of ten DX clubs in six countries and a longtime
contributor to Radio Sweden International’s “Sweden Calling DX’ers” and
other DX programs.

Richard Wood is now a businessman in Hilo, capital of the Big Island
of Hawaii, which some consider to be the finest DX location in the United
States.



You Don’t Have to Speak Them, Just Learn to Identify Them

Table 5-1.
Station
Identifications
in Various
Languages

Linguists estimate there are about 4000 languages in today's world. What consti-
tutes a language? The definition is more political than scientific. Someone said,
A language is a dialect with an army and a navy."” By any neutral linguistic
measurement, for example, Cantonese is more different from Standard Chinese
than, say, Norwegian is from Swedish. But the government of China (whether in
Beijing or in Taipei) insists that Cantonese is a ''dialect’’ of Chinese, whereas
Sweden and Norway are two separate countries and, thus, have two separate
languages. (Actually, Norway has two official languages, Bokmal and Nynorsk,
but you won't hear much of the latter one on shortwave so we won't discuss it
here.)

How many of these languages can be heard on shortwave? Less than one
tenth of the world's total. And, mostly the more important ones, having the
largest number of speakers. But not always—Icelandic, with a mere quarter-
million speakers, can be heard, and so can Kiribertese (formerly Gilbertese)
with a lot fewer than that.

What's the language with the largest number of native speakers that isn't
heard on shortwave? It seems to be Javanese, which is estimated to be the
language of the thirty million citizens of the island of Java, site of the Indonesian
capital of Jakarta. The reason is clear. As far back as 1926, Indonesian national-
ists voted to make Bahasa Indonesia, which is derived from Malay, the national
language and, ever since independence in 1945, all other languages have been
discouraged. Most Javanese now speak or understand Indonesian, and foreign
stations get through to them just as well in Indonesian, so there is no point in
broadcasting in Javanese.

This isn't the case with other minority languages in the Asian countries,
where minority ethnic groups are at loggerheads with their government, espe-
cially when they are predominantly Christian but the government is based on a
nonChristian majority group. Christian missionary stations broadcast in these
minority languages, such as Karen and Kachin, and beam them to those tribes in
Burma from Christian stations in the Philippines. The same applies in Africa,
where the partly Christian Oromo people of Eritrea are fighting the Marxist
Ethiopian régime of Mengistu Haile Mariam. The missionary station in the
Seychelles, FEBA, broadcasts to them, and the Oromo identification, listed along
with the others in Table 5-1, was monitored from those broadcasts.

Europe and European Ex-colonies
Albanian:  “Ju flet...”

Belorussian: ‘Havoryts...”
Bulgarian:  “Govori...”, “Tuk e...”
Czech and Slovak: *“Vola...”; listen also for “Rozhlas" (broadcasting) and “vysilan{”
(broadcast)
Danish:  *De lytter til..."”" (you are listening to)
Dutch: “Hieris...”, “Ditis...”, “U luistert naar...” (you are listening to);

“U bent afgestemd op...” (you are tuned to)
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Table 5-1(cont.)

Station
Identifications
in Various
Languages

Esperanto:
Estonian:
Faroese:
Finnish:
French:

German:
Greek:
Hungarian:
Icelandic:
Italian:
Latvian:
Lithuanian:
Norwegilan:
Polish:
Portuguese:

Romanian:

Russian:

Spanish:

Serbo-Croatian:
Ukrainian:

Afar:

Afrikaans:

Ambharic:
Berber:
Malagasy:
Oromo:
Setswana:
Somali:
Swabhili:

Swazi:

Europe and European Ex-colonies (conf.)
“Parolas...” (speaking)

“Siin...”

“Utvarp...” (broadcasting)

“Taalla...”

“lci...”, “Vous écoutez...”, “Vous &tes a I'écoute de...” (you are
listening to). “Broadcasting” is “Radiodiffusion”.

“Hier ist..."”, “Sie horen...”; “Radio” is also “Rundfunk”.
“Edho...”; “Broadcasting” is “Radhiofonia’.

“Itt..”

“Utvaro...” (broadcasting)

“Qui..."”, “Questa 8..."”, “Ascoltate...”, “Trasmette...”

“Runa...”

“Kalba...”

“Dette er..."”; “Broadcasting” os “kringkasting”.

“Tu...”, “Tu mowi”, “Mdwi"; (sounds just like English “movie”).
“Aqui...”, “Fala...”, “Sintonizam...” (you are tuned to); “Es-
cutam...” (you are listening to). Note: ““Fala...” and “Escutam...”
are used mainly in Portugal and ex-Portuguese Africa. “Aqui...” is

used in Brazil, Portugal, and Africa.
“Alci...” (one syllable; sounds like the name of the letter h as pro-
nounced by a Cockney or an Australian).

“Govorit...” (stress is on last syllable, like English eat); “Vy
slushaete...” (you are listening to). Listen also for “peredacha”
(broadcast).

“Aqui...", “Esta es...”, “Transmite...”, “‘Sintonizan...” (you are
tuned to); “Estan sintonizando con...”, “Estan en sintonfa con...”
(you are in tune with); “Escuchan...”, “Habla"” (speaking). Note:

“Habla” is used mostly in Spain and in Equatorial Guinea (ex-
Spanish Guinea), not in Latin America.

“Ovdje...”, “Ovde...”
“Hovoryt...”

Africa

“Ah..."” (sounds like the German exclamation ‘“ach” but not so
throaty).

“Dit is...”, “U luister naar...”. Note: This language is descended
from Dutch and sounds like it. Thus, identifications also sound
similar.

“Yith ye...new"

“Dahab...”

“...ity"” (follows station name)

“Kun... t” (t is added after station name)
“Ke..."”

“Halkani waa...”

“Hii ni...” (this is...), used in ex-British colonies, e.g., Kenya,
Tanzania, Uganda; “Hapa...” ( here), a translation of French “ici”
used only in the ex-Belgian colonies of Zaire, Burundi, and
Rwanda. Listen also for “Sauti ya...” (voice of).

‘“Lona ngu...”
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Table 5-1(cont.)

Station
Identifications Arabic:
in Various
Languages
Armenian:
Azerbaijani:
Dari:

Farsi (Persian):
Georgian:

Pushtu:
Turkish:

Bangla (Bengali):
Burmese:
Cantonese:

Chinese:

Ohivehi (Maldivian):
Hindi:

Indonesian:
Japanese:

Khmer (Kampuchean):
Korean:

Lao:
Malaysian (Malay):

Monogolian:
Nepali:
Sinhala:
Tamil:

Urdu:
Vietnamese:

Middle East

“Huna...” (here is), almost always used; rarely “Hadha..."” or
“Hadihi...”; English or French “Radio” is rarely used. Listen for
“Idhaa(t)...”, pronounced “lzaa(t)...” in Egypt and Sudan.

“...khosum” (follows station name, but sometimes goes before it)
“Danishyr...”

“Inja...” or “Inja...ast” (station name goes between the two
words); this is a kind of Persian spoken in Afganistan and ID is
the same.

“Inja... ast”; a very long a, like English “jaw
‘“Laparakobs...”, Hebrew “Kol...” (means ‘“voice,” the beginning
of station names.) No word corresponding to “this is” or “here
is" is used.

“Da...dai"” (station name goes in the middle.)
“Burasi..."”

Asia
Name of station is given with no introductory words.
“Thima...”
*...(po) tientoi”, *“...deentoy”, “...tin t'0i” (there is no official En-
glish transcription)

*...bo diantai (Standard Chinese, formerly Mandarin), spelling on
Taiwan: “...po tien tai” (follows station name).

“Mee..."”

“Yeh...”, “Yeh...hai” (in the latter, station name is sandwiched be-
tween the two words).

“Inilah...” or, rarely, “Disini...”. Watch also for “Suara...” (voice).

“Kochirawa...desu” (name between as for Hindi. Sometimes only
“Kochirawa")

for “Withayu” meaning ‘“‘radio”)
“Yeogineun...”. Watch also for frequent *...nida" at end of
sentences.

“Thini..."” (same as Khmer and Thai)

“Inilah..."” (same as Indonesian. “‘Suara” for “voice” is also the
same)

“...yarsh baina” (follows station name)
“Yo...ho” (sandwiched around station name)
“Me...” (cf. Ohivehi, above)

As for Bengali, the station name alone is stated.
“Yeh...” “Yeh...hai” (same as Hindi)

“Dala...”

Pacific

Most stations speak English or French, but let’s look at a few Polynesian and Melane-

sian languages:

Kiribertese:
Niuean:
Tahitian:
Tok Pisin:

Tongan:

“Alo...”
“Koe...”
O

(Neo-Meilanesian; formerly Pidgin English.) “Yupela woklong
harim...” (cf. English “you-fellow walk ’long hear 'im")

“Ko e...” (same as Niuean)
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Table 5-1(cont.)
Station
Identifications
in Various
Languages

The Americas

Like the Pacific, the Americas are now dominated by languages of European origin—
English, Spanish, Portuguese, French, and Dutch, in that order. Only a few Amerindian
languages are heard, and most such stations give identifications in European languages,
mainly Spanish or English. But three Creole (part-European, part-African) languages can be
heard, two of them from Radio Netherlands.

Haitian Creole: “Du écouté...” (you are listening to)
Paplamentu: “Bo ta skucha...” (as for Haitian)

Sranan Tongo: *“Joe arki” (pronounced “you’”—joe is a Dutch-based spelling for
you, and arki comes from obsolete English “hark’ee, hark ye”)

An easy way to learn to recognize languages is to tune in to the Voice of
America broadcasts, since an announcer always introduces them in English
first. Fig. 5-1 shows a schedule from an issue of the VOA's magazine Voice. This
might be your only chance to see this listing. The VOA refuses to send it to
American listeners, or to respond to U.S. inquiries about it.

You can learn to identify all these languages. It takes time and practice, of
course. You can probably identify some of them already—perhaps French, Ger-
man, Spanish, and Italian. Build on that base, and add more '‘tongues'’ belong-
ing to the same language family. For example, if you can identify Spanish, learn
to recognize Portuguese. They're really very different. And once you can recog-
nize German, you can add others in the Germanic group, like Dutch and Swed-
ish. The first nonEuropean languages should come easily, too. Arabic is heard
very widely on the shortwave bands and is easy to recognize. Chinese and
Japanese have similar writing systems, but in shortwave listening you're con-
cerned with the spoken language, and you'll very soon realize that spoken
Chinese and Japanese have nothing in common. It's much more of a challenge
to tell Chinese apart from, say, Vietnamese (which has a completely different
writing system, using a modified form of our own Latin alphabet), Thai, Lao,
Burmese, and the other tone languages.

Even if you can't put your finger on the exact identity of the language, it's a
big step in the right direction if you can pin it down to a continent or a cultural
area. Most U.S. DX'ers seem to enjoy chasing signals from Third World coun-
tries on the tropical bands—60, 90, and 120 meters. When you hear African
stations, one of the first steps you can take is to decide whether it's a station in a
former British colony or a former French or Belgian possession. How can you
tell? Listen to the names of countries in the newscasts. If it's a newscast from
Nigeria, Ghana, Botswana, Lesotho, or some other ex-British colony in Black
Africa, country names will mostly be in English; they'll say ''America,” ''Leba-
non,"”’ ‘‘Soviet Union,"’ and so on. But if the station is in Senegal, Ivory Coast,
Upper Volta, Zaire, or another of the host of officially French-speaking African
countries, it will be “Ameérique,”’ “Liban,"” or *Union Soviétique.”” The same
applies to technical and political words and to the pronunciation of the word
"'radio.’’
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Fig. 5-1. List of
languages
broadcast by
VOA, showing
broadcast times
and frequencies
(Courtesy Voice
of America).

OTHER LANGUAGE BROADCASTS
(GMT) FREQUENCY Asterisk 1) indicates medium wave

MIDDLE EAST
ARABIC {0400-0600) 15195, 5965, 1200: {1700-2100) 15305, 7205, 1260*
GREEK (1800-1830) 15195, 11915, 9735, 3905
PERSIAN (DARI1 (0230-0300) 11805, 9700, 9565, 6050. (1715-1800) 15435, 11740, 9630, 7280
PERSIAN IFARS!I {0300-04301 11805, 9750, 9700. 6060 11800-2000) 11835, 9680, 7280, 6150
TURKISH {0330-0400) 15195, 9330, 7130, 6080, 1260°, {1630-1700) 15305, 15195, 9735, 7205, 5965, 1260°
USSR AND PARTS OF EASTERN EUROPE
ARMENIAN (0200-0215) 9615, 9530. 7170, 7120, 6105, 1260°, (1300-1600) 21520, 17855. 15415, 15195, | 1805. 9670
AZERBAIIANS (1300-1330) 15435, 11845, 9565, 7280.
ESTONIAN (0243-0300) 9530, 7t 70, 7120, 6080, {1430-1500 and 1330-1600) 15270, 11960, 11865, 9735
GEORGIAN {0213-0230) 9615, 9530. 7170. 7120, 6105, 1260°. {1400-1500) 21520, 17855, 15415, 15195, 11760. 9670
LATVIAN (0300-0315} 9530, 7170, 7120, 6080, {1400-1430) 15270, 11960. 11865, 9735. {1600-1630) 21650, 15270, 11865
LITHUANLAN (0315-0330) 9530, 7170, 7120. 6080, (1500- 15301 15270. 11960. 11865, 9735. 11700-1730) 21630, 15280. 11865,
RUSSIAN 0200-0500} 11760, 9770, 7270, 7105, 6160, 6150, 6090, 6025, 6020, 1197°

EAST ASIATIC USSR (0800-1100) 21625. 17805, 17740, 15430, 15410, 15325, 11965, 11930

CENTRAL ASIATIC USSR (1200-1400) 25880, 21570, 21540, 21520, 21500, 17865, 17855, 15280, 15233, 15225, 15120, 11740

EUROPEAN USSR (1500-2300 15415, 15235, 11900, 11855, 11835, 11805, 1 1710. 9690. 9670. 9660, 9625, 9585, 9530. 7280, 7270, 6140, 6095
UKRAINIAN (0200-0400) 11850, 9760, 7190, 6180. 6125, 792, (1600-1800) 17855, 15415, 9660, 7245, 6150
UZBEK (0000-0100) 11945, 9690, 9615, 7270. 5965: (1400-1500) 25920, 25880, 21540, 21300, 17800, 15235, 15223
RIS SR E ans L i S SOUTIARIN e
BENCALI (0130-0230) 21630. 17820, 17785, (1600-1700} 17850, 15185, 11965, 1575°
HINDI (0030-0100) 11810, 9635, 6020. (1330-1630) 21680, 17800, 15435, 11845, 9680, 7280
PASHTO (0130-0230) 11805, 9700, 9565, 6050. (1630-1715) 15435, 11740, 9680, 7280
URDU (0100-0130) 21630, 17830, | 1310, 9635, 6020: (1400-1500) 2¢610. 15300, 11805. 9565

AMMARIC (1800-1830} 15135, 11740, 9620

FRENCH (0300-0630 Mon.-Sat.} 15240, 11890, 11875, 11850, 9565. 7265, 6180, 6020, (1830-2230) 21470, 17800, 17640, 15315, 15195, 9605, 7135
HAUSA (1600-1630) 25800, 17740, 15320, 11760
PORTUGUESE (1730-1830) 25800. 21610, 17740, 17705, 15330, 15320 11715

SWAHILI (1630-1730) 25800, 21660, 21610, 17740, 17703, 15330, 15320

SPANISH (1130-1400) 21610, 21580, 21490, | 7885, 17830, 15205, 15208, 15193, 11890.9525. 1 180°.(0000-0300) 17780, 17710, 15400, 15373, 11895,9720.9670, 7400,
6190, 1180°
PORTUGUESE (1000-1100) 21490, 17830, 15195, 11715, (2300-2400) 17775, 15600, 15240, 9670

ALBANIAN (1600-1630) 15195, 9735, 5965, (1900-1930) 15280. 9630. 3965

BULGARIAN (0400-04 1 5)9615.9530, 7220, 7130.6080, 3980, 1 197° 10645-0700111710.9615,7210,6130. 1 1830-1900) 15245, 11915.9735, 5965, {2000-2030) 15280,
9650, 5965
CZECHOSLOVAK(0500-0515) 11710.9615,9530, 72206080, 3980. 1197°(0600-0615) 11710.9615,7210.6130; 11630- 17001 21630, 15280. 11865, 3980, [ 197° .(2000-
2100} 7180, 6150, 6060, 3980, 197
HUNGARIAN(0515-05301 11710, 9615.9530,7220,6080. 3980, 1 197 ,(0615-0630) 11710,9015,7210,6130.41 730-1900) 15280, 1 1 790,71 30,6060, 3980, 1 197°.(2100-
21301 7180. 6150, 6060. 3980
POULISH (0300-053019605. 7130, 6160, 5955.(0330-05431 11 710.9615,9605.9530.7220. 71 30,6160,6080, 5955, 31980, 1 197 *,(0545-063019635.9605. 71 30.6160. 5955,
1197°.(0630-06451 11710, 9635, 9015, 7210. 7130. 6160. 6130, 5955. 1 197°, (0645-0700) 9635, 7130, 6160, 5955, 1197°,(1900-2000) 15245, 1 1915, 7150, 6160, 6060,
3980, 1197°, (2000-2130) 15245, 11915, 11845, 6160:(2100-21304 1197, (213022001 15245. 11915, 11845, 6160, 6150, 6060, 3980, 1197,(2200-2400) | 1845, 11915,
9770, 6160, 6150, 6060. 3980. 1197
PORTUGUESE (2130-2230) 15400. 9580. 7120, 6130,
ROMANIAN (0430-04451 9615, 9530, 7220, 7130. 6080. 792", (1700-1800) 15195, 9735, 5965, 792°. (1930-2000) 15280, 9650, 595, 792°
SERBO-CROAT (0445-0500) %615, 9530, 7220. 7130, 6080, 792°. (2030-2130) 15280, 9650. 5905, 792°
SLOVENE (0415-0430) 9015. 9530. 7220, 7)30. 6080, 3980, 1197°. (0545-0600) 11710, 9615, 9530, 7220, 6080, 3980, 1197*
NORTH AFRICA

ARABIC (0500-0600) 1340, 9700, 6125. 6090. (0730-0800) [3245. 11873, 1 1 775, 9580, 9563, 6130. 6150. 6020; (1800-2200) 17740, 15235, 6015

FAR EAST, SOUTHEAST ASIA, OCEANIA

BURMESE (1400-1500) 15250. 11930, 9630, 157°
CHINESE (2200-01001 {1930, 9545, 7210, 6130: (1000-1600) 17765, 17740, 15410, 11965, 9555, 7285, 6185

INDONESIAN {2200-2330) 17780, 15155, 11805, (1100-1200) 15250, 11930, 9630, (1400-15001 15105, 9730, 6030

KHMER 12200-2230) 11780, 9630, 7275, 6015, 1575°. (1330-1400) 15305. 11895, 9620, 1575 °. (1500-1530) 15160, 9545, 6030
KOREAN (2130-2200) 17780. 15215, 11925, 9545, 6110, 12330-2400} 17780, 15155. 1 1805. { 1330-1400) (5250, 9725, 6125, 6030
LAO 11200-1230 and 1300-1330) 15250, 11930, 9630, 9620, 1575°

THAI 12330-2400) 17810, 15215, 11780

VIETNAMESE {2230-2330) 11780, 9630, 7275, (1230-1330 and 1330-1630) 15250, 11930, 9630, 9620. 1143°
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Fig. 5-1. (cont.)

PROGRAM SCHEDULES

EAST ASIA {GMT} FREQUENCY Asterisk (*) indicates medium wave

Sunday

|

Monday - Friday

l

Saturday

12200-0100) 11760, 15290, 17740

Northeast Asit {2200-0100) 11760, 15290, 7740, 1 7820, (2200-2400) 26000. Seutheast Asia (2200-0100) 9770, 15185. Indonesie (2200-0100) 1 1760. Ocesnia

2200 News

2210 VOA Moming

2230 Special English News & Features
2245 VOA Moming

2300 News

2310 VOA Moming

0000 News

0010 VOA Moming
0030 Special English News & Features
0045 VOA Moming

2200 News

2210 Newsline

2230 Specdial English News & Features
2245 VOA Moming

2300 News

2310 Newsline

2330 VOA Morning

0000 News

0010 Newsline

0030 Special English News & Features
0045 VOA Morning

2200 News

2210 VOA Moming

2230 Special English News & Features
2245 VOA Moming

2300 News

2310 VOA Moming

0000 News

0010 VOA Moming
0030 Special English News & Features
0045 VOA Moming

Northeast Asia (1100-1330) 11715; (1100-1500)
(1100-1400) 6110. Ocennis (1100-1330) 11715; {1100-1400) 6110

7230,9760, | 5425. Seutheast Asia (1100-1300) 9760, 13160;

(1130-1200, 1230-1300) 1575°. Indonesie Only

1100 News

1110 New Horizons

1130 lssues in the News

1200 News

1210 Critic's Chokce

1230 Special English News & Features
1300 News

1310 intemational Viewpoints
1330 Studio One

1400 News & Ediorial

1415 The Concert Hall

1100 News

1110 Newsline

1130 Music USA

1200 News

1210 Focus

1230 Special English News & Features
1300 News

1310 Newsline

1330 Magazine Show
1400 News & Editorial
1413 Music USA lazz

1100 News

1110 This Week

1130 Press Conference USA

1200 News

1210 American Viewpoints

1230 Special Engligh News & Features
1300 News

1310 Weekend
1400 News & Editorial
1415 Music USA jazz

MlDDl.E EAST (GMT) FREQUENCY Asterisk {*} indicates medium wave

Senday

|

Monday - Friday

|

Saturday

{0600-0800) 1260°, 5963, 7325, 1518%; {0300-0600) 7200; (0400-0800) 11925, (0400-0700) 15205. (500-0700) 9770, (0700-0800) 9760

0400 News
0410 VOA Moming
0500 News
0510 VOA Moming
0600 News
0610 VOA Moming

News
0710 VOA Morning

0400 News & Newsline
0430 VOA Morning
0300 News &

0530 VOA Moming
0600 News &

0630 VOA Moming
0700 News &

0730 VOA Moming

0400 News
0410 VOA Moming

0500 News
0510 VOA Morning
0600 News
0610 VOA Moming
0700 News
0710 VOA Moming

{1300-1630.2100-2200) 1260°; {1500-1700) |

5205: (1500-1800) 15260; {1300-2200) 9700; ( 1 700-1830

) 11760; {1700-2000) 9760, { | 700-2200) 6040,

1930 Music USA Standards
2000 News & Editorial

1930 Magazine Show
2000 News & Editorial

(2100-2200) 7205.

1500 News 1500 News 1500 News

1510 New Horizons 1510 Newsline 1510 This Week

1530 Special English News & Features 1530 Special English News & Festures 1530 Specisl English News & fFeatures
1600 News 1600 News 1600 News

1610 International Viewpoints 1610 Focus 1610 American Viewpoints

1630 Music USA Standards 1630 Music USA 1630 Press Conference USA

1700 News 1700 News 1700 News

1710 Critic’s Choice 1710 Newsline 1710 This Week

1730 Special English News & Features 1730 Special English News & Features 1730 Special English News & Features
1800 News 1800 News 1800 News

1810 Sunday Report 1810 Focus 1810 Weekend

1830 Issues In the News 1830 Music USA 1900 News

1900 News 1900 News 1910 American Viewpoints

1910 Intenational Viewpoints 1910 Newsline 1930 Press Conference USA

2015 The Concert Hall 2015 Music USA jazz 2100 News
2100 News 2100 News 2110 Weekend
2110 New Horizons 2110 World Report

2130 Studio One

2000 News & Ediorial
2015 Music USA Jazz

lenath C:

Meters 11 1316 192531 41 975
MHz 2021171500 97 6 4
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PROGRAM SCHEDULES

For program schedules in any of VOA's 42 languages write to the ianguage service of your choice,
VOA. Washington, D.C. 20547, US.A., or see post office box listings on page 19.
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Muslim Countries

Here's another cultural area you can identify, even if different languages are
used. Some words will always be the same. Look at the listings of the station IDs
for Hindi and Urdu in Table 5-1. They're both the same. India, broadcasting in
Hindji, says ''Ye Akashvani hai'’ {Akashvani, the Hindi name for All India Radio,
means '‘the voice from the heavens'’). And Pakistan, in Urdu, says ''Yeh Radio
Pakistan hai.”’ (By the way, since Pakistan is a former British colony, it pro-
nounces '‘Radio’’ with the same first vowel as in English; not with the ''conti-
nental’’ vowel found in French or in Asian countries like Iran which have never
been British colonies.) But listen to what Radio Pakistan says just before it says
“Yeh Radio Pakistan hai.”’ It greets the listener with ''As-salaamu aleikum."
They call that Urdu, but it comes from the Arabic; it's the Muslim greeting
""Peace be with you,”” and it is found in all the languages of the traditionally
Muslim peoples. That includes Hausa in Nigeria and Somali, Fulani in Niger and
Upper Volta, and even into the historically Muslim republics of the officially
atheist Soviet Union. In fact, if you send enough reception reports, you can join
the ""Salaam Aleikom'’ (that's their spelling) Club of Radio Tashkent, the En-
glish-speaking station in the Soviet Central Asian republic of Uzbekistan. But
Hindi, in mainly Hindu India, which generally sounds like Urdu, doesn't say
"’As-salasmu aleikum.’’ It says ‘'Na mastai."”

Most of the Muslim languages take their technical and cultural vocabulary
from the Arabic. So you will recognize the same words in many different
languages. Often heard in Somali, for example, is the Arabic word for ‘‘pro-
gram''—barnamaj (the stress is on the middle syllable). Broadcasts in Farsi from
Iran, or in Dari from Afghanistan, often refer to the Soviet Union. Its name in
those two countries is ''Ittihad Shuravi (stress on the final syllable of each
word) and "Ittihad’’ is Arabic for '"Union.”” Another word heard in far-flung
Muslim languages is ''Jumhuriya’’ meaning ‘‘republic.”” In Egypt, it's pro-
nounced 'Gumbhuriya.”” In Farsi (Iran}, it's ‘Jumhuri,”” while in Swabhili (East
Africa), "'Jamhuri.” In a country like Pakistan, which gets its advanced vocabu-
lary from both English and Arabic, you can hear both ‘'Jumhuriya’” and ‘Re-
public.”” Also, all Muslim countries broadcast recitations from the Holy Qur‘an
in its original Arabic. There are no official translations of the Qur'an, which
must be recited in the original. So, Radio Kaduna in Muslim northern Nigeria
will announce the Qur’'an chapter and verse in its local language, Hausa, and
then the recitation itself will be in Arabic (but in a recognizably northern
Nigerian style, which is easy to tell apart from the style used in, say, Saudi
Arabia).

African Languages

We've already discussed the basic division of the Black African continent into
British Commonwealth and Francophone (French-speaking) nations. To these
we can add the Lusophone (Portuguese-speaking) countries of Angola, Mozam-
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bique, Cape Verde (now active on 3930 variable), Guinea Bissau, and S&o Tomé
e Principe {(which has recently reactivated 4807 kHz). And did you know that
there's an official Spanish-speaking Black African country? It's Equatorial
Guinea, with two active stations which broadcast about half the time in Castil-
lian Spanish and the rest of the time in African languages; they're on 4924 and
6250 kHz.

Besides English and French, there's another two-way division of languages
in Black Africa that cuts across the English/French divider. It's between Bantu
and nonBantu languages. The Bantu family is the most important African lan-
guage grouping, and it contains the single most important Black African lan-
guage, Swahili. It's easy to recognize Swahili. Like most African languages, and
especially most Bantu languages, it sounds rhythmic and melodious—not stri-
dent or warlike, but musical and very relaxed. In other words, it sounds quite
like Italian among the European languages. It has just about the same vowels as
Italian or Spanish, and, exactly as in Italian, every word ends in a vowel—a, ¢, i,
o, or u. Swahili originated among the Muslims of the coast of what is now Kenya
and Tanzania, and so it contains all the Arabic words mentioned above. The
Swahili for “language'’ is lugha, from the Arabic, which contains a typically
Arabic throaty gh (made deeper in the throat than any consonant in English). But
all foreign words are Africanized so that they sound musical and contain an
alternation of vowels and consonants—''Swahili"’ is Kishwahili, ''English” is
Kiingerezi, ''German'' is Kijeremani, and so on.

Swahili is different from most other Bantu languages in two ways. First, it
contains many Arabic words; ‘'book,’’ for example, in Swahili is ‘‘kitabu,"’ from
the Arabic "’kitab.”” Other Bantu languages didn't have the early cultural con-
tacts with the Arabs, so their word for ''book’’ usually comes from English,
“buku.” The second difference is that Swahili isn't a tone language. Most tribal
Bantu languages—Lingala, Kinyarwanda, Zulu, Siswati and all the others—
change the meaning of words as the tone goes up or down. (By the way, this is
the principle of Africa's talking drums, which is why talking drum messages
cannot be sent in Swabhili, but only in the tribal tonal languages.) In other words,
they are like Chinese. Think of English “‘mm-hmm’’ or "‘uh-huh,” or however
we can spell these grunts or inarticulate sounds we use. They go up and down,
they can mean ''yes” or ''no," or they can express agreement, skepticism, or
disagreement. If you hear such tones in an African language, it isn't Swahili.
And if you hear an African language which has a lot of such ups and downs in
tones (sometimes called tone terracing), and which doesn’t have an even relaxed
tone, with lots of harmonious word-final vowels, you are probably hearing one
of the nonBantu languages of West Africa—the region stretching from Senegal to
Cameroon. Those languages are among the world’s most difficult languages to
copy—much more difficult than Swahili—but, luckily, all stations in those coun-
tries broadcast also in English, French, or Portuguese, so you can wait for them
to switch to those languages.

Fig. 5-2 shows a sample of Ambharic, the official language of Ethiopia and the
traditional language of the Ethiopian Orthodox Church. Fig. 5-2 is taken from
the monthly program schedule of Vatican Radio. Identification is ''Yih Radio

RECOGNIZING LANGUAGES 73



Fig. 5-2. Sample
pages from the
Vatican Radio
program
schedule
showing
examples of the
Ambharic
language
(Courtesy
Vatican Radio).

Vaticana tabia new’’ and you can try for it at 1500-1515 UTC on 17730 (best in
North America), 15120, and 11810 kHz.
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Asian Languages

All languages in a broad cultural area tend to influence each other and come to
sound a little bit alike. Something about the quality of the voice—the intonation
and rhythm—sounds similar, and languages borrow from each other even if,
historically, they belong to different families and different cultural traditions.
Thus, the Far East has a group of languages that bear a vague resemblance to
each other, even if the details are very different. It's only in this vague superfi-
cial way that Chinese, Japanese, Korean, Tagalog (in the Philippines), and others
in East Asia sound vaguely similar.
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Indonesian

When we consider specifics, the first division we can make in the Far East is
between tone languages and nontonal languages—the same division we made
between Swahili (nontonal) and the other Bantu languages of eastern and south-
ern Africa (tonal). Nontonal languages are on the island and peninsular fringe of
Asia; tone languages are in China and countries south and southwest of it. And,
though they might still be difficult, nontonal languages are easier for an English
speaker to learn or, at least, recognize. Why? Because English isn't a tone
language, with the marginal exception of the ''mm-hmm'' and ‘uh-huh’’ sounds
mentioned earlier.

The division between tonal and nontonal languages also corresponds to a
division between monosyllabic and polysyllabic. Again, polysyllabic is easier for
an English speaker to handle, because English is, well, a polysyllabic language—
words can consist of more than one syllable. Classical Chinese is the classic
monosyllabic language; every syllable can stand alone and has a meaning by
itself. This isn't true in English, although English has actually moved closer to
being a monosyllabic language than any other European language. It's easy to
make up simple sentences in English where every word has one syllable, but it
is almost impossible in, say, Spanish or Italian. Modern Chinese has com-
pounds, and when you hear a Chinese announcer identify a station as ''Zhongy-
ang renmin guangbo diantai,’’ or '"This is the Central People’'s Broadcasting
Station'’ (in Beijing), you may not be able to tell that it is a monosyllabic
language. But listen to the distinct tone on every syllable. If the tone changes,
the meaning changes. This doesn't happen in Korean, Japanese, Tagalog, or
Malay/Indonesian. The Japanese identification begins ‘’Kochirawa...”” and ends
"*...desu.” In fact, most Japanese sentences end with ’...desu,’ which means
something like ''is’’ or the English verb '‘to be.”” The same thing in Korean.
Identification begins ''Yeogineun'' and the great majority of sentences end in
““...nida"’ which corresponds to Japanese ''...desu.’” You can't break these
words up into separately meaningful syllables, and the tone is insignificant.
So..., do you still think you can't tell the difference between Chinese and
Japanese? With these hints, and some practice in listening, you should be
able to.

Let's go down to Southeast Asia. There we reach the paradise of the DX'ers,
Indonesia. That sprawling republic, a former Dutch colony, is neck and neck
with Brazil for the number of operational shortwave broadcasting stations. A
year or two ago, there was a scare, a rumor, that all the stations would be
transferred to the medium waves (the standard AM broadcast band), except for
Suara Indonesia, the Voice of Indonesia, the external service from Jakarta, but
the fact is that only the many commercial stations are supposed to be confined
to the MW band, and some smaller official stations are also moving there.
Meanwhile, the number of shortwave stations, operated by Radio Republik
Indonesia, and by the regional and local administrations, and by the armed
forces, continues to grow. Indonesian is an important language for the DX'er to
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recognize and, if possible, to write reception reports in—with the aid of the
report forms or report models produced by the Australian Radio DX Club and
other clubs. And we're lucky; Indonesian is the easiest Asian language for
Easterners, perhaps the easiest nonWestern language of all. That's the reason for
its great success in spreading as the official language (and daily spoken language)
of the more than 10,000 islands where, until recently, it had quite a few native
speakers—a success story which is the envy of governments in countries like
India and the Philippines, where a stiff resistance has been met in spreading
their designated national language—from speakers of other languages who are
proud of their own tongues.

So, let's look more closely at Indonesian. It isn’t a tone language, and it isn't
monosyllabic. It's wide open to cultural influences from the waves of invaders,
missionaries, and other cultures that have swept through Indonesia in the past
and been absorbed by it. Thus, we find hundreds of Arabic words in Indonesian
—the greeting ‘’Salamat’’ {health), often found paired with a word for the time of
day, e.g., "'Selamat pagi’’ or ‘good day,”” '’Selamat sore’’ or '‘good evening."
Watch for these greetings at the sign-on and sign-off times of Indonesian sta-
tions. Another Arab-derived word often heard in station IDs is *’Khusus’’ mean-
ing ''special.”” Next, let's examine the influence of Sanskrit and the other
languages of India. This gave Indonesian words like “‘guru’’ (a teacher, e.g., a
schoolteacher). The first Europeans to reach the East were the Portuguese. They
left words like "sekolah’’ for ’school,’" “‘gereja’ (church), and ''sapatu’’ (shoe).
Note also the Indonesian word for "'two’’—dua, which resembles the Portuguese
“duas’’ {feminine; the masculine is "'dois'’), but this may be a coincidence. Then
came the Dutch, who gave works such as '"Republik’’ and “listrik’’ (electricity).

These European-derived words are fairly easy to recognize. The whole tone
and sound pattern of Indonesian has been influenced by the Dutch, so that if
you hear an Asian language which still sounds rather Western, or, specifically,
rather Dutch, it's Indonesian you're hearing. Probably the easiest guide of all is
to listen for the reduplicative plurals of nouns. In Indonesian you don't add s as
you usually do in English, you say the noun twice. So, '‘wavelengths' is
""gelombang-gelombang.” This is quite long and clear and easy to recognize.
These words used to be written once, followed by the number ’2'"; thus, the old
spelling was "'gelombang2,” which was neat and creative. Now, they are writ-
ten twice, which seems wasteful of both time and energy, a poor policy for a
developing country. "'Sir’’ or *'Mr." is "'Saudara,’’ and ‘'listeners’'' are addressed
as ''Saudara-Saudara penengar.”’ There are many music-request shows on RRI
regional stations, so ''Saudara’’ will be heard before the names of the listeners;
women are addressed as '"Nyonya' (Miss). Watch for the prefixes ''ber-,"”
"per-,"" "'ke-,"" and others.

Iberian Languages
Spanish

The Spanish or Castillian language is official in 19 Latin American republics,
Puerto Rico, Spain, and Equatorial Guinea (Africa). It is also one of three official
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languages in the Philippines, but it is in decline there and is never heard in
shortwave broadcasts (although the indigenous Filipino languages have bor-
rowed thousands of Spanish words, including the Spanish numerals).

For listeners in North America, Spanish is second only to English in its
importance on the radio dial, and, on the tropical bands, it may be more impor-
tant than English, since the Latin American stations are closer and are audible
for longer periods, while the African stations where English is strongest {along
with French) are further away and audible mainly in two peak periods—the
North American late afternoon, and the period around North American mid-
night (dawn in Africa).

Two pages of the 'Letterbox'’ feature printed in Vatican Radio’s monthly
bulletin {sent free to listeners) are given in Fig. 5-3 and show six languages. Can
you identify them? From top left, they are: German, Polish, Serbo-Croatian
(Yugoslavia), Portuguese, Spanish, and Esperanto. Could you recognize them if
you heard them?

Table 5-1 shows some typical ID announcements from Spanish-speaking
stations, and they are easy to follow. It might be useful to learn the Spanish
alphabet, as call letters, which are in deep decline in other parts of the world,
e.g., Europe and Africa, are still widely used in most parts of Latin America,
especially where there is a multiplicity of commercial broadcasters—which
means all the Spanish-speaking countries except Cuba and Nicaragua. Even in
Nicaragua, the Sandinista régime has recently shown its appreciation of the
importance of call letters by ‘‘revolutionizing'’ that aspect, too, of Nicaraguan
life, by changing the prefix of every station in the country from the old YN- to
the new HT-, and adopting a new pattern of one subsequent letter (indicating
the province) and three following numerals (specifying the frequency). Spanish
letters are mostly similar to their English names, but be careful with h (*‘ache’’),
w ("‘double u'’; in some countries '‘doble v'’}, j ("jota’’, like English “hota'’}, z
(“zeta'), x ('equis,’’ the former name of a station in Managua, Nicaragua:
Estacion Equis, ‘‘Station X', the personal station of the Somoza family, which is
now Radio Sandino), and y ("'i griega,’’ but in Venezuela, etc., "'ye'’).

Spanish as spoken by professional announcers is pretty standardized and
unified throughout the Spanish-speaking world. But there are some regional
differences which exist even among top professionals. In Spain, z (in all posi-
tions) and ¢ {before the vowels e and i) is pronounced like English th in "'thin."”
This '‘castizo’’ (pure, Castillian) pronunciation is simply never heard from a
Latin American speaker. Also, in Spain, the s is pronounced higher up toward
the palate, toward the roof of the mouth. It produces a narrow hissing sound
similar to caricatures of a toothless person speaking in English. All broadcasts
from Spain have this distinctive Castillian accent, except for some from Radio
Exterior de Espana beamed to Latin America, which seem sometimes to use
Latin American announcers, perhaps in Madrid for training or on an exchange.
The Spanish of Spain sounds brisk and crisp, not relaxed, and very different
from both Portuguese and Italian.

Argentina, in the nineteenth century, received many immigrants from Italy,
as well as from parts of Spain, such as Galicia on the Portuguese border, far
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Fig. 5-3. Two
pages of the
Vatican Radio
monthly bulletin
showing
examples of six
of the
languages used
(Courtesy
Vatican Radio).
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from Madrid. As a result, its accent contains some features which distinguish it
both from Castillian and from what might be called general Latin American
Spanish. There is more relaxed, slightly ‘‘sing-song’’ tone, with some lengthen-
ing of stressed vowels, which places Argentine Spanish a little closer to Italian.
But this kind of Spanish is more likely to be heard from sportscasters and,
especially, in interviews with nonprofessional speakers; not so much in news-
casts. One Argentine, or general "'Southern Cone,’’ feature which is often heard
in newscasts, is the pronunciation of Spanish y as zh, the sound of the last
consonant in English ‘garage’’ or the first one in “azure.’”’ This sound is also
heard in words spelled in Spanish with an I, so it would begin the first and third
words in the phrase ''yo me llamo'’ (I am called).

Finally, the Spanish of the Caribbean—including Cuba, Puerto Rico, Vene-
zuela, Panama, and the coast (but not the interior) of Colombia—has a tendency
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to drop the -s at the end of the words. This makes it very difficult for, say,
English speakers to tell the plural of nouns. This is definitely a nonstandard
feature, and professional radio announcers avoid it. So listen to it mostly in
sportscasts and interviews. It is more likely to be heard from a country like
Cuba, where class barriers have been upset, than from a more traditional Carib-
bean society like the Dominican Republic. Spanish '‘sefioras y sehores’’ (ladies
and gentlemen) would, in this pronunciation, become something like ''sefiora y
sefiore.”’

Portuguese

Anyone who says he can't tell Spanish from Portuguese is probably a real
beginner in the SWL'ing hobby. The two don’t sound very much alike at all. In
fact, in its overall sound pattern, Portuguese has been compared to Russian, not
to Spanish. DX'ers have reported being fooled by a weak signal on a frequency
like 4825 or 4780 kHz—they thought it was a Brazilian or an Angolan speaking
in Portuguese, but it turned out to be a Soviet regional speaking in Russian!
Spanish and Portuguese are similar in their origin and in the spelling of many
words, but the sound patterns are very different. For example, Spanish has only
five vowels {the same as Swahili}, and they are neither short nor long. Also, they
aren’t nasal {made through the nose}. That's really the simplest and best system
of identification, and it's part of the reason why Spanish has remained remarka-
bly unified wherever it is spoken in 23 countries. We might note in passing that
the international language, Esperanto, adopted exactly the same vowel system
as Spanish—and, yet, if you hear Esperanto over Radio Polonia or, maybe, Radio
Beijing or SRI Switzerland, you aren’t likely to mistake it for Spanish, because of
the Slavic and Germanic influences that make Esperanto sound nonHispanic.
Getting back to Portuguese, we find a language rich in linguistic subtleties
and hard to pin down or describe—just the opposite of Spanish. In Spanish,
whether or not a vowel is under stress (accent), it sounds pretty much the same.
Not in Portuguese; its quality changes. For example, in Spanish 'kilometro”
{kilometer}, the vowel is pretty much the same, whether in the accented syllable
(0) or the unaccented one (o). In Portuguese ‘‘quilometro,” the first 6 is some-
thing like the English "aw,”” but the second, unstressed o, is like the English
"00."" So, the sounds of Portuguese depend upon where they are in the word
and what comes next to them. In Spanish, every vowel is clear and precise; even
if spoken fast, the language sounds distinct and the station identification is
usually easy. Portuguese is a sweetly flowing language. The listener gets a
general impression of it, but is hard pressed to fish out the details. It has been
described as ''Spanish spoken with marbles in the mouth," or ''Spanish spoken
by a Russian,’’ or 'halfway between Spanish and French.'' It's a subtle language
because it has countervailing patterns fighting each other. Like Spanish or
English, it has work-stress; i.e., one syllable in each word carries more stress
than the other syllables. But it also has sentence-stress, and that means that the
syllable which carries the stress in a word may not carry it in the sentence. In
fact, the stressed syllable in a sentence may be one which is unstressed in a
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French

word. Thus, Portuguese, especially that of Portugal and Africa, is tantilizingly
hard to grasp.

Luckily for the North American DX'er, the main source of Portuguese-
speaking DX stations is in Brazil, and Brazilian Portuguese is a little easier to
follow. Some people claim it is closer to Spanish, but that isn't really true, except
in a few points, and only if one is thinking of the Spanish of the Southern Cone.
The rhythm of Brazilian Portuguese seems to have been influenced by the tone
languages of West Africa and it also resembles that of the Brazilian samba. An
English speaker might call it '’sing-song’’ and see a resemblance to Swedish and
Norwegian—the closest things to tone languages found in Europe. One thing
that makes Brazilian Portuguese easier to follow is that unstressed vowels,
which are often completely lost in Lisbon Portuguese, are still heard in Brazilian
—though they are not what the spelling might make you think they are. Take
'noite’’ meaning ‘'night.”” In Portugal, Angola, and Mozambique, it's a single
syllable; in English, we might write it ‘'noyt.”’ In Brazil, the t is affected by the
following vowel (compare English ‘‘nation’’ or ‘‘consortium’’}, and the e be-
comes like the English -ee, so it sounds like ''noy-chee."” In this way, it's more
like the Spanish noche, so claims of a similarity between Brazilian and Spanish
are true on this point. The kind of consonant change found when Brazilians
pronounce ‘‘noite’’ is also found with d when it comes before the vowels e and i;
so, in Brazilian Portuguese, ‘'radio’’ comes out like ""hah-djioo.” In Brazilian,
but not Lisbon Portuguese, r at the beginning of a word has passed through a
French-type throaty (uvular, as linguists call it} » to a sound similar to the
English h. Now you see why Portuguese is considered ‘‘difficult’” and why some
DX'ers avoid Brazilian stations, even though they will certainly provide more
different catches and different QSL verifications than any other country—even
the word "‘radio’’ is hard to recognize at first!

Let’s conclude our summary of Portuguese by saying that it's like English in
many ways, but not in ways that make it easier for an English-speaking person
to understand! How many vowels does Spanish have? Easy..., it has five! How
many vowel sounds does English have? Well, ah, hmm.... Linguists don't agree,
and it varies with dialect and region. Maybe thirteen, perhaps fourteen, maybe
more, maybe less. Frustrating! Well, Portuguese is the same way; it has more
than a dozen vowels, and the long vowels have different qualities from the short
ones, and the stressed from the unstressed. And, unlike English, Portuguese has
lots of nasal vowels. Still, Portuguese is an important language; it is the official
language in countries of four continents and is spoken by well over twice as
many native speakers as French. Above all, Brazilians wish their linguistic
identity to be recognized and don't take kindly to being mistaken for Spanish
speakers.

Most of us are familiar with French. Like Portuguese, it has many nasal sounds,
and its sound system is a subtle complex one, quite different from that of any
other language. Most European languages have words with one syllable
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stressed, the rest unstressed. French isn't like that. It has sentence stress—the
whole sentence has a pattern, but not the individual words. (As we saw earlier
for Portuguese, that Iberian language has both patterns, crisscrossing each
other.) To the English speaker, this makes French words sound as if they are
stressed on the last syllable, but this isn‘t technically true. The spelling system
of French is very complex and involves many silent letters—some of which are
actually pronounced at times, through the rules of liaison (linking one word
with the following word in a sentence). With Spanish (or Indonesian), it's possi-
ble to copy words which one doesn’t know very well, or may never have heard
before. In French, this is impossible. You have to know French very well before
you can try to take diction; i.e., copy a radio signal in it.

More so than English, Spanish, or Portuguese, French is a highly standard-
ized, centralized language. The speech of the educated residents of Paris is the
standard everywhere, and the French used by, for example, newscasters on
radio stations in Francophone Africa is much closer to the European standard.
These speakers are really ‘‘black Frenchmen."” For example, as I type these
lines, Radiodiffusion Nationale du Tchad (in the Chadian capital, N'djamena)
has just come back on the air on 4904.5 kHz, after being knocked off the air a
year ago in that country's civil war (which included Libyan intervention). On its
very first day observed back on the air, Radio Tchad was using excellent Pari-
sian French. The country is in chaos, wracked by civil war and drought, par-
tially occupied and annexed by Libya, but the linguistic standards have not
slipped; the two Chadian announcers heard on the 1900 UTC (Coordinated
Universal Time) newscast could easily have been hired on a French domestic
station in Paris. {A Nigerian or Ghanaian announcer, speaking in English, would
have no chance of being considered for use on the domestic services of the BBC
in London.)

So, a distinctively African French will more likely be heard on nonnews
programs, such as sports and interviews, folklore shows, drama, etc. There are
only two important points about such African French, and they are the same as
those for Canadian French—the nasal vowels sound different. In particular, the
vowels normally written on and en move toward the third nasal vowel, in. And,
the r is pronounced with a trilling of the tip of the tongue (as in Spanish, or in
Scottish English), not with the uvula, the little flap of tissue at the back of the
mouth which sounds like gargling. In Canadian French, the dental consonants
undergo a shift similar to the one described earlier for Portuguese. Before e and
i, the consonants d and t are changed to dz and ts; thus, "dis'’ (say, tell me)
sounds more like ‘'dzee’’ and '‘tigre’’ (tiger) sounds like ''tsigre.’’ Finally, in
Canada, the very frequent French vowel i, which in Paris (and Africa) sounds
like the English ee, takes on the same sound as the English short i. So, Afrique,
which sounds in Parisian French like the English ‘‘a freak,”” sounds in Québec
French like "“a frick.” On Radio Canada International (on shortwave), these
traditional Québécois pronunciations can be heard mostly on interviews, espe-
cially on the excellent RCI DX program ''A116 DX'’, when Québec DX'ers,
radio engineers, and others who are not professional announcers, educators, or
actors are interviewed. And AM and FM DX'ers can often catch Québec French,
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Russian

especially from the small rural stations; on the big-city stations, something
closer to the Parisian standard dominates.

Let’s close the discussion with Russian, a Slavic language. It isn't a very impor-
tant language for DX'ers, as most stations that broadcast in Russian also use
other languages, and many of them accept reception reports in English. But
there are some American DX'ers who specialize in Soviet regional DX and who
write reception reports in Russian, either using a report form or writing in
longhand. One problem with this is that Soviet official broadcasters are suspi-
cious of those who write in Russian or who listen to Soviet domestic program-
ming. Some refuse to verify domestic program reception and will admit only
that the external services can be heard.

Anyway, let's look briefly at it. It's written in the Cyrillic alphabet, so we'll
just use a transliteration here. Transliteration is normally done by the Library of
Congress system, but that doesn’t give a very realistic idea of the sound of the
language. Like English spelling, Russian spelling is rather old-fashioned and
doesn't reflect changes in the sound of words which have taken place over the
centuries. For example, the genitive ending of most masculine and neuter adjec-
tives is, in the Cyrillic original and the Library of Congress translation, -ogo. But
the real sound is -ovo. The same with the usual word that introduces station IDs:
"Govorit."" That's the spelling. But, in Russian (as in English, or Portuguese, but
not Spanish), when o isn't stressed, its quality is reduced. It becomes like a (or
uh), so the word sounds more like "gava-REET."”" It means ''speaking,’’ as in
""Govorit Moskva'' (Moscow speaking), and, again, since '"Moskva’’ has stress
on the last vowel, it sounds like '‘mask-VA."”’

Russian is a pleasant, melodious language that is easy to recognize. Nothing
sounds much like it, except the Slavic languages genetically closest to it, espe-
cially Ukrainian. The more distant Slavic languages, like Polish, Bulgarian, and
Czech, have different sound patterns, though they can still be identified as
Slavic through the very common adjective endings of -ski (-sky), -ska (-skaya),
-sko, and by words which all or most Slavic languages have, like rabota (work]},
slovo (word), Bog {God}, and so on. Russian words often heard in broadcasts
include gazetajnewspaper), Pravda ('‘truth,”” the name of a newspaper), da (yes),
net (pronounced 'nyet,”’ for ''no"’), and tovarishch (comrade). Many stations sign
on with the phrase ''Dobroe utro, tovarishchi,” or “Good morning, comrades."’

Radio Sweden International, a typical medium-sized international broad-
caster, uses the seven languages shown in Fig. 5-4. Its broadcasts in Russian
("'po-russki'’) are not subject to jamming—Radio Liberty, Deutsche Welle, and
other broadcasters are not so lucky.

We hope this brief introduction to the endlessly fascinating subject of lan-
guage recognition in shortwave radio will get you started developing skills in the
field. As Larry Magne never fails to say when he finishes his incomparable
equipment reviews on Radio Canada International’s "SWL Digest,’'—''Bonne
écoute’’, good listening!
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Fig. 5-4. An
example of
Radio Sweden
International’s
programming
schedule
(Courtesy Radio
Sweden
International).

ranio @
SWEDen

international

Schedule March 4 - March 26, 1984

Time Fre- Wave- Primary larget  Beem  Trans-
uTC quency length (Also heard drec-  mitter
GMT kHz meters  etsewhere) tion
SVENSKA
0100 117056 25,6 Latin America 235° H2
- 9685 30,9 Latin Americs  275° HY
0200 9695 30,9 North America 320* H1
0330-0830') 6065 49,6 Europe, Atricsa 210° K
0330-0430") 8605 31,2 Europe 180° H1
0430-0830" 15390 19,5 Atrica 180* H1
1 31,1 Ewope, Africs 210° K
- 17820 16,8  Aust. N.Zealsnd 70* H2
- 21690 13,8  Middie East 145 H1
1130 P1 9630 31.2 Europe, Africa 210° K
- 21810 13,8  Middie East 145 H2
1300 15190 19,7  East Asia 55° H1
- 21690 13,8 Europe, Africs 210* K
1430 17860 16,8 North 306° H1
- 17850 18.8  South Asis 88* K
1700 P1 1179 254 & non dir H3
‘P 6085 49,5 Ewope. Africa 210° K
sl 17710 16,9 08¢ H2
1800 1179 284  Europe non dir H3
- 6085 49,6 Europe, Africa 210° K
” 16240 19,7  Africa 185° H1
2130 1179 254  Europe non H3
- 49,5 Ewope, Africs 210° H1
2330 1179 254 Wops non H3
- 11705 26,6  Latin Americsa 275° H2
” 9695 30, North America 290° H1
ENGLISH
0230 9695 30,9 North America 320° H1
- 11705 25,6  North America 320° M2
1100 8630 N Europe, Africa 210° K
o 17880 16,8  Aust. N.Zesland 70° HI
1230 15190 19,7  East Asia 55° H1
" 21880 13,8 Africa 180° K
1400 17860 16.8  South Asia 85* K
- 17860 18,8 North Americe 306° H1
1800 6088 49,5 Europe. Africs 210° K
- 15330 19.6 South 85* H1
1830 1179 2 Europe non die H3
" 6065 49,5 Europe, Africs 210° K
- 16240 19,7  Africs 165° H1
2100 1179 254 Ewrope nondic H3
- 11845 26,3  Africa 180° H1
. 11966 25,1 Middie East 145° K
2300 1179 264 [ non dir  H3
- 9695 30,9 North Americs 280° H1
o 11710 28,8 290° H2
PORTUGUES
0030 9695 30.9 Lstin America 235° H1
N 11705 25,8  Latin America 235° H2
0200 11705 25,6 Latin America 238° H2
1730 1179 254 Europe non dir H3
- 6065 49,5 Euwope, Africa 235° K
" 15240 19.7  Africa 185° M1
2200 11705 25.6 Ewope, Africa  210* K

k]

Riksprogrammet/ Swedish
vard. P3 0330-0430. P1 0430-0830,

ibrd. P3 0330-0828, 0716-0830; PY 0525-0715,
. #3 0330-0830; P1 0630-0830

#0nd.

Home Service, 0330-0830

RECOGNIZING LANGUAGES
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PRINTED MATERIALS FOR
THE DX'ER

John C. Herkimer

Shake hands with John Herkimer
and you will experience a case of
“instant like.” John is a printer by
profession, supervising the design
and composition department of a
large printing firm in his home
town of Caledonia, New York. He
has turned his graphic design and
printing abilities to advantage in
his radio activities as well.

“Herk’” began DX'’ing in 1968
and, like so many other shortwave
broadcast DX’ers, soon developed a special fondness for the musica folk-
lorica of the Andes. A former editor of the “Shortwave Center” section in
Frendx, the bulletin of the North America Shortwave Association, John
still serves on the NASWA Executive Council.

John and his wife, Mary Ann, have two children.




Letterheads

86

If a budding DX'er stays in the hobby long enough—and takes it seriously—
there will be a time when the need or desire for printed personalized items will
arise. The incentive will often come from seeing a fellow hobbyist's letterhead,
report form, prepared card, or customized report insert. For others, it is the
realization that successful QSL'ing is often a case of "attention getting’’ and
special-looking reports may provide the needed edge. And, for the DX'er whose
recordkeeping and logging methods are haphazard and inefficient, and an in-
vestment in a home computer is a long way off, an organized system utilizing
printed aids can streamline that failing approach.

If you have never considered investing in printing, you're not alone. For
most persons, the idea of spending money (and time) on items such as letter-
heads is superfluous; function should supercede appearance. But consider this:
the past few years have seen an increased awareness by businesses of the
importance of printing and graphics. They've discovered that their long-ne-
glected corporate identity—their graphics—tells the customer that there is more
to their company than what meets the eye. Applying that idea to DX'ing and the
salesmanship of QSL'ing, it is easy to see that printing is an opportunity to gain
an advantage!

Another common complaint is of a lack of "artistic’’ ability. While it’s true
that artistic talents are beneficial, I've found, in observing the printed items
used by DX'ers over the years, that they lack imagination more than talent. The
paucity of unique, creative, printed materials is a clear signal that the area has
great potential for an imaginative DX'er. Instead of worrying about talent,
concentrate on knowing exactly what you want and on being able to convey that
to your printer, who is probably not a DX'er.

Hopefully, this chapter will help you tap your imagination so that you may
utilize printing to make your hobby more enjoyable and rewarding.

How often have you received a verification from a Latin American station that
had a dazzling letterhead design? Hard to forget, isn’t it? And you've likely
displayed it prominently in your collection, right? Then, it should be no secret
that many of the top DX'ers use personalized letterheads when sending recep-
tion reports. When you consider the importance of making your report stand out
from the rest, a distinctive letterhead (Fig. 6-1) may be just the trick in getting
that stubborn Peruvian gerente to answer your report. And, like those compa-
nies who are just waking up to the importance of graphics, your letterhead is an
excellent investment. Arriving at your own letterhead design isn't as difficult as
it may sound.

You'll need to present your printer with some sort of copy anyway, so you
may as well start now with a few sketches set on standard 8% X 11-inch paper.
First, you'll want your name and address, including country, to appear promi-
nently. Spell it all out, without abbreviations. Next, no letterhead would be
complete without some sort of artwork or logo—one that immediately calls
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Fig. 6-1.
Examples of
letterheads.

escuchador internacional 00 Hotmer
MU
R cofaR ot o Coledgrsm New Yok 14423
("‘ EE W de America
I ot "'“",'4"1
& M‘.”
L\/\ international broadcast monitor Jonn € Hetkmer
c/ve_-bmedlumwuve Sglidgrsna‘;ﬂeg\:evovk 14423
(‘ ; »‘5—‘4-1.‘ t
e

John C. Herkimer /\—/\/\/\N

3233 East Avenue
Caledonia, New York 14423
EE. UU. A

oyente onda corta

attention to your report. The best sources for such pieces of artwork are hobby
magazines and amateur radio publications.

A globe with headphones? If your targets are Andean, perhaps a piece of
artwork typical of the locale? Maybe a steamy, tropical scene for those Indone-
sian reports? Whatever you decide on, the art should be good-quality, high-
contrast black and white art copy, if possible. If you can’t find anything you
like, most print shops will have books of black and white art in a variety of
topics. However, since they are used primarily for advertising, there is usually
little for the DX'er.

A phrase or slogan would complete the letterhead design. Maybe '‘oyente
onda corta’’ for those Latin reports? ''International Broadcast Monitor'' or
""Listening to the World"' might better help define your interests.

Perhaps you want to feature a picture of yourself sitting at the dials on your
letterhead, instead of artwork. In past years, printers were only interested in
using quality black-and-white photographs for reproduction. Luckily, these
days, color prints work fine provided they are clear and sharp. Of course, your
photo will have to be converted into a halftone print {a method of reproducing a
continuous tone picture by offset lithography), and you can expect to pay about
$15.00 for this service. If you have ever had to make up copies of pictures to
send with reports, you'll agree that a printed picture is certainly cheaper when
you consider quantity.

Once you're satisfied with a design, it's time to visit a printer. Most commu-
nities have printing facilities that range from the large commercial printing
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Fig. 6-2. One
printer’s
instructions for
preparing copy
for printing.

companies (which deal mostly with high-quality advertising) to local newspa-
pers to franchised ‘‘quick print’’ operations. It's at the latter that you'll find your
best value, since quick printers deal mostly with walk-in clientele and can
handlie just about any kind of job. And, pricewise, they are very competitive,
tailoring the order to suit your budget if necessary.

Your rough draft will now have to be converted into quality black-and-
white mechanical art. Most print shops have some sort of in-house artist who
can help you. They charge about $14.00 to create a letterhead design from
scratch. If you want to save that fee, you can try to present the printer with a
camera-ready print of your letterhead. In fact, you can save from 20-25% on the
total cost of just about any printing job if you prepare the art yourself. Some tips
that one print shop suggested are shown in Fig. 6-2.

DO

Do use BLACK ink

Do use a very white paper not easily seen through (Opaquel

Do use a ca’bor him or Mylar nibbon it one s available for your machine or black Ingia ink if
oomng artwork

D¢ keep the degree of darkness (density) Of your hnes and type as consistent as possible

Do use rubber cement or 3 wax adhesive tor all paste-ups

Do keep your onginatf you think you may needtuture reprints Avoid giving us a copy 1o wors trom
Ever our copies won't reproduce as well as a properly-prepared ongina

Dc use a2 liquid ocver-up correcthion luic (such as Wite-Qut} to correct typing errors

Do atlow a generous clear margin around the edges of your pages Atieas' 3 B ofclear space is
necessary on all ssdes — but 172 s preterable

Oo keep your layout'gesign clean neat and as open as posstbie

Do minimize paste-up and use white paper similar 1o the background

Docheck copyrights We cannot acceptlegal tesponsibilily tor reproducing copyrighted matena:

DON'T

Dont use biue or pastel colored pencils or inks They dor:t reproduce wel

Dont use pencil or ball-point pen — for the same reason

Dont use onion skin erasabie bond tracing paper or colored papers

Dont use typewriters that type unevenly or have broken or tilled-in letters

Don t run copy all the way 10 the edges top bottom. or sides

Don't use a copy as an onginal A ittle qualty 's lost trom each generation of a copy-{rom-a-copy-
from-a-copy-from-a-copy  etc

Dont over-type corrections until they are darwer than the rest of the type H shows

Dont atiow dirt 10 get into your onginal As a general rule what you see is wha! you get

Dont use large black or solid areas in your lavout/design if you can avoid it Printing ink gries
siowly especially when applied over a large area

Don't use ditterent colors on the same orignal

Dont aliow rubber cement under the paste-up 10 bieed to the egges where it will collect dirnt ke a
magnet Use a rubber cement "pickup’ 0 Clean up around cemented pieces

Don1 use newspaper pictures or color photographs They reproduce poorly Most black-ang-
white photos will reproduce well but remember they add time and expense 10 your project

Dont shaoe areas with pencil ¢crayon. of pamn's

Don 1 use transparent tape. or masking tape 10 hold silems On your paper

Don 1 use siaples Staple holes will show on the copies as black spots
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Fig. 6-3.
Examples of the
use of
typewriter and
pens to prepare
copy for
printing.

Now, your only task will be to select a type style from those offered by the
printer. The advent of phototypesetting has made greater varieties of typeface
available for small printers, and the styles are both conservative and contempo-
rary, depending on your tastes. While the quality will not be as good as typeset,
copy can be prepared using just a typewriter and a pen (Fig. 6-3).

*
Typewritten Copy.

The best reproduction of typewritten copy comes
when you use an electric typewriter with black carbon
ribbon. Cloth ribbon can be used, but carbon is pre-
ferred. Copy typed on a manual typewriter is acceptable
but usually is irregular and difficult to reproduce evenly
and sharply. Especially when using a cloth ribbon, be
sure to clean your typewriter keys and use a new, very
black ribbon.

For good, sharp, quality repro-
ductions, keep your original copy
clean, crisp and legible.

This is @ sample of copy isped on a manual tvpewnier with a cloth nibbon

Marking Pens.
You will get very good reproduction when using

marking pens with felt or nylon wock points. Black is
the best color to use. Red is acceptable. Do not use blue.

Example of marking pen writing.

Ball Point Pens.

Again, the rule is use black or red ink for best re-

production. Generally speaking, ball point pens make
good original copy. Remember, do not use blue ink.

~Far g ro, le/émﬁ«;

Example of bail-point pen wrinng.

For good, sharp, quality repro-
ductions, keep your original copy
clean, crisp and legible.

Tius is @ sample of copy 1vped on an electric typewriter with @ carbon ribbon.

Once the art has been prepared, it's time to make some choices. Paper?
Your printer will offer you a wide variety of textured colored papers, usually
with matching envelopes, but you can just forget about all of them. They are too
heavy! With high international airmail rates, it doesn’t take much paper to put
you over the limit. My advice is to limit your paper choice to paper that is not
heavier than 16-pound stock, or less if possible. But, there are limits to how light
you can go, too. One well-known DX'er uses a 10-pound Eagle-A stock that most
printers won't touch. That kind of weight is hard to control in the press and
takes extra care. The choices in the 16-pound and under range are excellent
though and, as an added bonus, the cheaper bond papers come in a variety of
colors: green, salmon, cherry, canary, blue, goldenrod, and, of course, white.
With colored papers still difficult to obtain in the developing countries, these are
a good inexpensive choice for reception reports. The quantity you order will
depend on your needs, but be sure to get plenty of blank sheets for those two-
page reports.

Since the question of envelopes will eventually come up, I would say that
most DX'ers will find little use for imprinted envelopes unless their needs are
away from the practice of writing reception reports. Some printers will imprint
standard airmail envelopes, but even that extra investment is questionable.

The last choice you'll have to make is the ink color(s); black is considered
the standard. If you want a color other than black, you can expect to pay an
extra $6.00. Two or more colors? Well, there's no question that a multicolor
letterhead is distinctive, but the price changes dramatically, adding $20.00 for
each color change. Let your budget decide.
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Fig. 6-4. One
printer’s sample
price list.

A sample of the current quick-print charges is given in Fig. 6-4. Your printer

will show you any of the paper samples you might be interested in; keep in
mind, however, that prices will, of course, vary. The prices given in Fig. 6-4
indicate printing charges only. Artwork is extra.

8%” X 1 l” (Letter Size)

Ne. of COMES Aot
1-28 50 100 200 250 300 400 500 600 700 200 900 | 1,000 | 1,500 | 2,000 | 5,000 | 1.000's

208 Bond | 47° 52° 623 8% 9~ | T1es] 13| 16| 1800 | 2900 2300 | 2500 | 27+ | 38| 48% | 101%] 23%
608 Oftset | 7% 8% | 1000 | 1475 | 1700 1900 2300 | 2700 | 3200 | 360 [ 410 ] 4500 | 49% | 64% | 92% | 221%0] 43%
800 9% | 1200 | 167 | 1900 | 2200 2700 | 3200 [ 3790] 43| 48% | 53% [ 58% | 84 | 110%| 266%| 46%

= *
§ Classic Lol | 9%° | 1025 | 16890 | 2400 | 2890 3200 40 | 49% | 56% | 85% 73% | 8190 | 89% {130% | 172%] — SHEY
g18 | 8% | 100 [ 1300 [ 18% | 20% [ 2390 | 2900 | 3400 | 40% | 46°° | 51% | 57% [ 62 88% | 115%1 — 49%
1om or 708 [ 10% [ 1300 | 1800 | 280 ] 31%0| 3500 | 3700 | 4300 | 50 | 5800 | 65% ] 72% ] 79 PER QUOTE S82°

2ad34s | 475 | 5% | 62 | 8% | 945 | 1100 1250 | 162 | 160 | 17% [ 210] 22%[ 2300 | 33%[ aroo[ 86% | 210

2 ””
815> x 14” (Legal Size) Photo Copies 10, 15, 25, cents

Ne. of COPIES Addt)
1-28 0 100 200 250 300 400 500 800 100 800 900 | 1,000 | 1,500 | 2,000 | $.000 [ 1,000

E 208 Band 7% 823 e 1300 1600 | 1700 ] 2100 2531 2900 | 3300 36% | 40% | 4400 46% | 600 | 14400] 28%
= 2nd Side 700 7%0 8% 105 | 11% | 1300 | 9500 [ 17% [ 20%0 | 2200 | 2400 { 2700 [ 28% | 4500 | 5700 | 13000f 2000
" b1 B . )
11” x 17 (and Mise Sizes, Including Setup) Colored Stock - add 10%
Ns. of COPIES Addt']

1-28 0 100 200 250 300 400 500 600 100 800 900 | 1,000 | ¥.500 | 2.000 | $.000 |1.000's
80 Bftset | 150 | 1890 [ 2300 [ 2800 | 3000 | 3200 | 3400 [ 3900 | 46%0 | 5200 | 5900 | §5% | 71% | 102%] 136%| 32127 59%
&  g1m bstel | 18 | 2100 | 2600 | 3200 | 3800 | 4400 [ 53% | g4 | 7500 | 8600 [ 9700 [109%0| 120%0| 176%| 232%| 570%°] 98>
- nasie | 15% [ 18% | 2300 | 2500 | 2800 | 3000 | 3200 | 3500 | 40 | 43% | 512 | 58% | 64% | 90% [ 115%] — 5000
Gov't Posteards | 1350 | 1400 [ 1600 | 1700 | 17%0 | 1800 | 2200 | 2500 | 2800 | 3O | 3200 | 34% | 38% | 54% | 712 |1 7600 350

T. C. S’.k for multiple-originals on 20# Bond

Ne. of ORIGINALS
10 11-25 | 28-50 | 59-75 | 78-400 | 101-125] 128-200

s — — 220 [ 20 [ 200 [ 10 [ e

- s0 | 3* 3's 363 245 200 2% 22+
E bi) 4% 440 3%0 34 a2 30 284
§ o0 8% 540 4% 480 470 480 44
: 200 700 720 670 68" §%0 &40 &%
= 300 [ 90 | 8% | 7 | 75 | e | 6 | 6%
400 | 10 g3 8% 8'° 702 7 700

ADDITIONAL CHARGES
Collating: add ¥%:¢ per sheet; $7.50 minimum
14-Inch Paper: add %¢ per sheet
3-Hole Paper: add 1¢ per sheet $5.00 Minimum
Colored Papers: add 10%

“1.C.5. s1ands tor Towl Copy Service Our ivestment i 2utomation saves yous Ct sh'

Report Forms

If you're strapped timewise but still enjoy QSL'ing, report forms (Fig. 6-5) can
provide the answer. The stigma attached to a "fill in the blanks" approach to
reporting is well known—they're impersonal and too brief to allow sufficient
reporting of details. They're a compromise.

I've kept a collection of report forms through the years that I received from
DX'ers, radio clubs, broadcast stations, and some forms that were offered com-
mercially. All, unfortunately, had serious shortcomings because of design
problems: poor layout, skimpy room for reporting details, information missing,
etc. While these types of forms will never replace the personal reception report,
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Fig. 6-5.
Examples of
report forms.

RECEPTION REPORT FROM

DATE

L S “ ——

DEAR SIRS
1 AM PLEASED 7O Susmi

°___DATE OF RECEPTION

f.ffi‘_"m Report

—_—

QUALITY OF

RECEPTION CONDY

MY RECEIVER 1S A

A VERIFICATION
APPRECIATED If

Qllll;:y
=y

——— - .

of Reception.

ADDITIONAL CO|

it is possible to design a report form that is both useful to the station and
provides a sense of completeness to the DX'er. The trick is getting all that
information on a standard 8% X 11-inch sheet of paper!

The most common type of form in use today is the do-it-yourself approach.
The DX'er types a reception report as he would normally, and leaves blanks
where the details are to be entered. The copy is then copied on a duplicator as
needed. This certainly works and is economical; plus, the quality of copiers has
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improved tremendously over the years. But the obvious drawback is the unpro-
fessional appearance.

Designing a report form is actually quite easy and will mean utilizing the
fundamentals of business-form design. Will you be filling in the blanks on the
report form with a typewriter? Then, you'll want the form to follow standard
typewriter spacing, usually at Y%-inch X Y%o-inch increments. Will you enter the
data by hand? Then be sure that you have left enough room to compensate for
your handwriting. Does the form flow in a logical manner like a reception
report? Is there enough room for detailed program notes? All of these questions
will need answering. And, yes, allow sufficient room for program details as this
is the single biggest problem most report forms have. The space allotted for
program notes is somehow always squeezed in the middle. Start there first and
work in both directions.

If you think stations don't appreciate report forms, you're wrong. Large
broadcasters appreciate the brevity of the form and it helps speed up the check-
ing process, since the volume of mail they usually receive takes a great deal of
time to read. In fact, both Radio Bucharest and HCJB complimented me on the
design shown. Their claim was that it was simple and easy to read.

Approaching the printer with your report-form copy is about the same as for
a letterhead, except that due to the amount of text, the report form will cost
more to typeset. You can figure about $25.00 for one of the forms shown in Fig.
6-5, and $15.00 to have 500 copies printed on 16-Ib. stock. Make sure that your
copy is clear and legible. The terms we use in DX'ing won't mean much to the
typesetter and you may wind up with a form loaded with typos.

Report Cards

If creating a form on an 8'% X 11-inch sheet of paper is a challenge, then trying
to squeeze one onto a postcard is nearly impossible. Unless you were interested
only in the very large broadcasters, a report card makes little sense. There is just
no way you can give a station an accurate detailed report on a 3 X 5 card and,
yet, cards of this type have been used and are commercially available as well. If
you insist, a card can be printed on an index stock for about $20.00 for 500
cards. Your typesetting costs should run in the area of $7.00.

There is one approach to a report card that is practical, however. One
experienced DX'er, to save time, created a card in Spanish for reports. Along
with the card, he enclosed a detailed form letter describing his hobby interests
and background. His reports were of such high quality that the card actually
worked to his advantage. For most, however, I simply cannot recommend it.

Prepared Cards

If you're not using prepared cards {Fig. 6-6) with your reception reports to the
small outlets, you're probably missing out on some worthwhile veries. When
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Fig. 6-6.
Examples of
prepared QSL
cards.

you consider that a lot of regional stations have no idea what a ‘'verie'’ is or
what you want, a prepared card makes good sense.

TARJETA DE VERIFI

e
Confirmamos tu recepcion de khN -5

de nuestra Emisors,
watios de potencis, en 13 frecvencia de kilocides
la que esta correcta y conforme 3 la programacion de

VENEZUELA

L
Officcs Some

A prepared card is simply a QSL card that you design and fill out ahead of
time with all the needed details. Enclosed with your report, the station can
merely sign and/or stamp the card and return it to you. Your reception is
verified and the station has fulfilled your wish. As an added bonus, the station
will often include a letter of their own, hopefully on their stationary.

I've always felt that prepared cards should be more than a quickly typed
index-card approach. The verie will be on display in your collection, so it makes
sense that you want it to be attractive and aesthetically appealing. On the other
hand, you are possibly instructing the station on what a verie is and yours may
serve as their example. Consider this story: Well-known U.S. DX'er, Ralph
Perry, designed a prepared card some years ago for use with reports to Latin
America. Now affectionately dubbed the ''Kenosha Card,” his prepared card
has served as a model for a number of Latin American stations; most recently,
Radio Los Andes in Péru.

In designing a prepared card, it's important to include all the important
details, such as time, date, frequency, power, and, above all, the verie text
which states that your report is being confirmed as correct. Pick a paper stock
that's heavy. Some stations will return your card and nothing else, and that long
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mail trip back to your listening post won't be too kind to lightweight paper. A
popular paper is cover stock, which is a highly textured paper used for promo-
tional folders and the like. It's expensive and your printer is required to buy a
minimum quantity from his distributor. The result is that the printer will always
have a small supply on hand that he cannot use. It's your chance to walk away
with some expensive paper at an attractive price.

For my own prepared cards, I used a leather-finished 90-lb. cover stock
(Leatherette), and each card was designed around a specific Latin American
country. The typesetting cost $15.00, and I had 100 of each printed at $30.00.
The size was standard postal card size of 3% inch X 5% inch.

Custom Report Inserts

94

You're now using your newly printed letterheads and prepared cards and furi-
ously preparing your reception reports. The next question is: "How can the
DX'er take this a step further?”’ The answer is a customized report insert—an
extra printed item that will be an incentive for the station to take notice and
answer.

The most common forms of report inserts are well-known and too often
used: stamps, decals, postcards, travel brochures, etc. Latin America, alone,
must be well-stocked with listener's humble offerings. Their impact has dimin-
ished from overuse.

As the name implies, a custom report insert is a unique personalized item
that you use to supplement your report. An imaginative DX'er can utilize print-
ing to design an insert that any station personnel will notice. Plus, it can help cut
time in preparing lengthy reception reports.

The personal data that we include with our reports (family information,
local history, hobby background, etc.) can be incorporated into a separate
printed pamphlet. Along with your photo, you can include a map of your area,
scenes of local interest, and an in-depth explanation of our hobby. In fact, an
excellent example is the Spanish pamphlet created by the National Radio Club
(available from the NRC Publications Center, P.O. Box 164, Mannsville, NY}. It
explains, in detail, the hobby to confused station managers and even uses actual
veries for examples. Typesetting such an item would be rather expensive, cost-
ing perhaps as much as $100, and the extra weight could create added problems
in postage costs. But, my own experiments in this area have yielded extraordi-
nary results.

Some DX'ers have used cards similar to the ones that Ham operators use.
The glossy stock often used on such cards will require a special type of printing
process. Ham publications, such as CQ and QST, frequently advertise QSL
printers.

A popular item these days is the pressure-sensitive stock {peel apart) that
can be printed into stickers or bumper stickers. Die-cut circles are also available
for specialized business labels and a creative DX'er can find a good use for
them.
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Since there is no such thing as a standard custom insert, the limits are
boundless. It's a matter of asking yourself, “What will a station notice and
tempt it to respond with a verie?"’ Only recently, a well-known DX'er suggested
an insert design that was unlike anything I'd ever seen before. It illustrated the
imagination that separates a skilled veteran from the novice.

Logs and Recordkeeping

Fig. 6-7.
Examples of log
and
recordkeeping
forms.

Unless you've invested in home computing, you'll still need a way to keep
records and logs (Fig. 6-7). And, for most of us, we learn too late that our
methods are inefficient.
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Logs fall into two categories: the day-to-day logs from casual listening and
band scanning, and the more detailed logs of those stations that you record and
send reception reports to. Printing can handle both. Log books and log sheets
have been around for years. Gilfer Shortwave (P.O. Box 239, Park Ridge, NJ
07656) has log sheets available that are printed on easy-eye green stock. Some
DX'ers even use ARRL logbooks which are designed for amateur radio use. I
designed my log sheets and loosely based them on previous formats. The type-
setting cost was about $14.00, while the cost of 500 sheets on white 16-1b. bond
was roughly $18.00.
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The other aspect of log keeping—records of stations I've sent reports to and
their program details—was another matter. I first started out using small stenog-
rapher’s notebooks for these logs. It worked well for awhile but the problem
arose that the data could not be reorganized without detaching the pages from
the books. I had read about index cards and so I took that a step further.

The cards I designed and printed were 3" X 5", with text on both the face
and back. I can file them anyway I want—by country, region, state, etc.—and
the style of paper (110-lb. index) comes in a variety of colors so they can be
color-coded to suit your filing system. The data recorded at the top right of the
card instantly tells me when it's time to send a follow-up rzport or when a new
report is due. The typesetting was $7.00 and 500 cards cost $15.00.

Another form I use helps me determine how many stations I have from
those countries and where regional stations are numerous, such as Latin
America. Here is where a good-quality duplicator will help since you obviously
won't need too many sheets. Another record, in a format like the one above, will
help in keeping track of the reports you have out, what you enclosed with them,
and can "flag"’ a time, so that you can determine when you've waited long
enough. Remember, however, that it's easy to become a slave to recordkeeping.
In fact, the tedious job of keeping records can easily keep you from the dials if
you're not careful. Printing can make a difference, however, in allowing your
recordkeeping system to work for you, and not the other way around.

In closing, perhaps it's a good idea to reinforce the idea that quality printing
is an investment. Like the receiver, cassettes, books, postage, and other hobby-
related purchases, printing can give you the edge that we all sometimes need.
And that’s when you're on your way to being a complete DX'er!
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TAPE RECORDING AND
SHORTWAVE

Jerry Berg

Like a number of other listeners
who began their careers in the
1950s, Jerry Berg credits his inter-
est to having built a one-tube radio
from an experimenter’s kit back in
1956. He has been an active and
avid shortwave DX’er and listener
ever since. His library of recorded
excerpts from broadcasts of short-
wave stations runs into the mul-
tihundreds. Those who know him
believe his library of quips to be

nearly as large.

Jerry has written a number of articles on various shortwave-related
subjects and takes an active interest in hobby affairs. He is a loggings
editor for Frendx, the monthly bulletin of the North American Shortwave
Association, and also serves on that club’s Executive Council.

Jerry lives in Lexington, Massachusetts, with his wife and two chil-
dren. He is an attorney and the court administrator for the Massachusetts
District Court.
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Choosing a

Many hobbyists find that, besides their receiver and antenna, a tape re-
corder is the most useful piece of equipment they can own. It isn't long before
even the novice shortwave listener discovers the advantages of being able to
replay what has been heard over the air; many DX'ers find the tape recorder an
essential tool for serious DX'ing.

A tape recorder can be used for several purposes in the radio-listening
hobby:

® Programs can be recorded and preserved for later use.

e Using a timer, programs can be recorded with the receiver unattended and
then played back at a later, more convenient time. (This is known as
""program shifting'’ in the home-video recording industryy).

e Recordings can be played over and over again, enabling the DX'er to
explore the recording in detail in pursuit of an icentification or more
precise program details.

e Station IDs can be recorded and cataloged, making an interesting collec-
tion that is both entertaining to listen to and useful as proof of reception.

® You can send taped reports to stations, showing exactly how they were
heard at your location.

All of these aspects of shortwave recording are discussed below.

Recorder

The first step in selecting a tape recorder for shortwave purposes is deciding
exactly what you want to use it for. This is important, since not every recorder
will have all of the features necessary to achieve all of the purposes previously
outlined.

For example, if you want to physically manipulate the tape and put IDs or
programs from different stations onto different tapes, you will probably want a
reel-to-reel ("'open reel'’) recorder. Cassette recordings are difficult to edit unless
you have two recorders, or a cassette recorder with two decks, and can re-
record particular segments from one to the other. If you like the idea of having
your recorder running all the time while you are listening, either so you won't
have to remember to turn it on or so you won't miss something before you have
a chance to start the recorder, you will probably want a unit that offers a long
playing time. If you plan to use your recorder for deciphering hard-to-nail-down
IDs, it will help to have a unit with tone controls to help you make the most of a
noisy QRM-ridden channel. And, of course, these and other factors must be
considered in the context of what is usually the most important factor of all:
cost.

To help you decide what you want, let's review the various recorder fea-
tures that you should be aware of, and assess them in terms of how you plan to
use your recorder.
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Open Reel vs. Cassette

The most fundamental decision is whether to go open reel or cassette. Open-reel
recorders utilize reels of tape, usually 7 inches in diameter. The tape is ¥-inch
wide and comes in varying thicknesses (see the section on ''Recording Time'’).
You place the supply reel on the left side of the recorder, thread the tape
through the various heads, rollers, and guides, and then insert the end of the
tape into the “‘take up'’ reel on the right. Unlike the old days, when the tape had
to be physically snaked around heads and rollers, most modern open-reel re-
corders have straight-line threading, i.e., the heads and rollers are located in a
straight line and the tape can just be dropped into a slot in the housing that
covers these components. Thus, threading open-reel recorders is usually a sim-
ple matter.

While open-reel recording was once the familiar standard, it has been re-
placed almost universally by cassette recorders. There is no need to dwell on the
properties of audio cassettes, as most everyone is familiar with them. Contained
within the plastic cassette housing is the supply reel, the take-up reel, and the
tape, which is about one-seventh of an inch wide. The tape passes over a
pressure pad that is designed to press the tape against the recording or playback
head. Although users still differ in their opinions of the relative fidelity of
cassette recording vs. open-reel recording, there is no disputing that the audio
capability of the modern cassette recorder is a technological wonder. The cas-
sette format was originally developed by Phillips® Ltd. for dictation purposes
where low-fidelity sound reproduction was more than adequate. With the tech-
nology available in the early 1960s, there just wasn't enough tape surface to
achieve a decent dynamic range, or a signal-to-noise ratio, or enough speed to
leave room for high-frequency response. We have come a very long way since
those early days, however.

What cassette tapes have is convenience, and this has led to their over-
whelming popularity in today’'s audio market. They are easier to handle than
7-inch reels, and have permitted the development of a whole generation of
portable cassette machines, many of which are not much larger than a book,
and some (the Sony WM-10 ""Walkman'' player, for example) only nominally
larger than the cassette itself. (If you doubt the ability to get good sound quality
from a cassette recorder, listen to the WM-10.}

For the shortwave hobbyist, the decision to use open-reel tapes or cassette
tapes will probably hinge on two factors: the need to edit the tape and the cost.
Open-reel recording facilitates the physical editing of a segment of a longer
recording. The author, for example, keeps a collection of Latin American station
IDs, snipping out the desired ID from the original open-reel recording and
splicing it onto a master tape containing recordings from that particular country.
This is virtually impossible with cassettes.

Cost may well be the deciding factor, however, even if tape editing is
desired. With few exceptions, open-reel machines have become basically
semiprofessional pieces of equipment. They are designed for the really serious
recordist and, consequently, they are very expensive. The sky is the limit as to
price, with most units being $1000 or more. And, with few exceptions, they are
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tape decks only, requiring a separate amplifier and spezker. Cassette units, on
the other hand, come in many sizes and configurations, from decks to hand-held
portable units, and they are readily available on the consumer market in a wide
variety of styles and prices.

Another possible drawback to open-reel recording, from the shortwave hob-
byist's standpoint, is that most of the open-reel decks are designed for stereo
use, i.e., more than one channel can be recorded on the tape at the same time.
This is accomplished by using more than one track’’ on the tape, with each
track having its own recording head. There are two popular track configurations
in open-reel stereo recording—the quarter-track format, where you record on
two tracks in one direction and then turn the tape over and record on two other
tracks in the opposite direction, and the half-track forma:, where you record on
two tracks in one direction only. In the quarter-track format, the recording
heads are about one fourth the tape width in size; in the half-track format, they
are about one half the tape width in size.

There are some who feel that a stereo format is useful for shortwave record-
ing because it permits you to record different material on each of the two
channels at the same time. You might, for example, record a station on one track
and WWYV on the other, giving you a ready time referenc:= for later playback; or
you could record different programs from two receivers at once; or you could
record a station on the first track while making oral ''notes’’ of reception on the
second track. Although there may be instances where such flexibility is desira-
ble, in most instances, a single track is probably all that is really needed. On a
stereo unit, this means using one of the two tracks and turning the other off
(since nothing is gained by recording the same material on two tracks). Thus,
unless you are an open-reel stereo music fan, stereo capability on an open-reel
recorder may be of little real benefit in most shortwave sicuations. What may be
more desirable is half-track monaural recording, where vou record on a single
track (half the width of the tape) in one direction, and then turn the tape over
and record on the other track in the opposite direction.

Most roads lead to cassette units in the open reel vs. cassette debate. Cas-
sette recorders come in both stereo and monaural formats, and they are rela-
tively inexpensive.

Open-Reel Recorders

If the need to edit the tape is paramount, however, and if you want a new open-
reel recorder in a mono format and are willing to pay the price, a few such units
are available. One is the Tandberg Model 1521 (Fig. 7-1), a monaural open-reel
recorder that has a built-in 10-watt amplifier and speaker. The unit accommo-
dates up to 7-inch reels and operates at 178, 3%, and 7% ir.ches per second (ips).
Tandberg is an old and well-known Norwegian company specializing in the
audio-visual, educational, and professional markets moce than in the home
stereo market. While not generally available off the shelf, the Model 1521 can
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Fig. 7-1. An
open-reel
recorder
(Courtesy
Tandberg of

America, Inc.).

be obtained by Tandberg’s dealers from Tandberg's American headquarters in
New York.* The current retail price is approximately $700.

Another open-reel monaural recorder that is available (although at the sug-
gested retail price of $1300, it will be out of the price range of most of us) is the
Uher Report Monitor AV.** The AV is the most recent generation of the Uher
Report Monitor tape recorder series, which has been in use by radio reporting
teams around the world for many years. It is smaller than the Tandberg and is
portable. It will accept a maximum reel size of only 5 inches, but it operates at a
fourth speed of %6 ips for extra running time (frequency response at that speed:
25-6000 Hz}. The AV also comes in more expensive 2-track stereo and 4-track
stereo versions.

Recording Time

Recording time, or the length of time that you can record without having to
either change tapes or turn the tape over, is a function of the recording speed
plus the quantity and thickness of the tape on the reel. Recording speed also
affects the quality of the recording.

Generally speaking, open-reel recording offers a longer recording time than
does cassette recording. Open-reel recorders typically operate at three speeds:
17, 3%, and 7% ips. (Some recorders will also run at %6 or 15 ips.) Open-reel
tape also comes in several thicknesses: 1.5 mils, 1 mil, and 0.5 mil (1 mil is 0.001
inch thick). The thicker the tape, the stronger it is, but even the thin 0.5-mil
“‘long-playing’’ tapes are easy to handle. A 7-inch reel will hold as much as 3600
feet of 0.5-mil tape. This yields a running time of 96 minutes (1% hours plus) at
7Y% ips, 192 minutes (3 hours plus) at 3% ips, and 384 minutes (6 hours plus) at

* Tandberg of America, Inc., Labriola Court, Armonk, NY 10504
** Uher equipment is manufactured in Germany. It is distributed in the United States by Walter
Odemer Co., Inc., 1516 W. Magnolia Boulevard, Burbank, CA 91506.
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17 ips. If the reel is then turned over, the running time is doubled. Of course,
increased running time and slower speed are obtained at some expense to
fidelity. On the Tandberg Model 1521, for example, frequency response is
40-18,000 Hz at 7% ips, 40-13,000 Hz at 3% ips, and 40-7000 Hz at 17 ips.

Cassette tape generally comes in C-30, C-60, C-90, and C-120 cassette sizes,
meaning that the cassette has a double-sided running time of 30, 60, 90, or 120
minutes. Single-sided running times are half that, of course, and this represents
a considerably shorter running time than what is available with open-reel re-
corders. Moreover, the combination of the fragility of C-120 cassettes and the
automatic design of cassette decks makes the use of C-120 cassettes somewhat
risky.

One means of getting the longer playing time of open-reel recording with
the convenience of cassettes may be by means of a specially designed long-
playing cassette recorder. One firm (undoubtedly there are others), Extendo-
Tape-Systems,* sells several portable cassette machines that have been modi-
fied to provide extra-long running time. These devices permit the recording of as
much as 5 hours on one side of a C-120 cassette, and as much as 72 to 10 hours
on one side of a C-180 cassette. The author does not know firsthand how these
devices perform in terms of audio quality, tape handling, and location finding on
playback, but they are available and might warrant consideration. Prices are in
the $125-300 range.

Counters

To be useful for shortwave purposes, a recorder should have either a mechani-
cal or an LED (light-emitting diode} counter. Most recorders have such a feature,
but care should be taken to ensure that the counter is visib_e from a distance of a
few feet. Some mechanical counters have reached such & state of miniaturiza-
tion that it is a challenge to the eyesight of mere mortals. Four-digit counters are
preferred over three-digit counters, as they provide a more accurate reading for
a particular point on the tape. Some recorders also have handy electronic tab
markers or cueing devices that put an electronic ‘‘mark’’ on the tape when
activated. The mark is inaudible at playback but can be detected as a short
“beep’’ when the unit is in cue mode (fast forward or reverse, combined with

leaylr).

Tone Controls

For years, shortwave-receiver manufacturers paid no attention to the need for
tone controls. Many of the new generation of shortwave receivers have tone
controls, however, and they are very useful in improving the intelligibility of a
shortwave signal. The same is true of tone controls on tape recorders. They can
be helpful in highlighting or de-emphasizing certain audio frequencies when
trying to identify a station from a recorded ID. Using the tone control, high

* Extendo-Tape-Systems, P.O. Box 1600 LC, Temple Terrace, Fl 33687

SHORTWAVE RADIO LISTENING



frequencies can be highlighted to the audibility of spoken material, or the low
frequencies can be emphasized to reduce the effect of static bursts and other
noise.

Lower-priced cassette recorders often lack tone controls, so check carefully.
Ideally, the recorder should have separate base and treble controls, thereby
giving better control over the full spectrum of audio frequencies. Try the con-
trols before you buy to see if they are truly sensitive and if they make a
difference.

It should be noted that much the same effect, with greater range and versa-
tility, can be obtained by using an audio filter (on playback} between the re-
corder output and the speaker {assuming you are using an external speaker). A
number of manufacturers produce such devices for shortwave receivers. They
add extra cost to the playback process, however, so all other things being equal,
choose the recorder that is already equipped with tone controls.

Other Features

Among the other features to look for in a recorder are:

1. The recorder should have a jack or terminals for recording directly from
a receiver or from some other device besides a microphone. Sometimes
the microphone jack can double for both uses (see a later discussion on
this).

2. Try to obtain a recorder with a microphone input jack that will accom-
modate a switchable microphone; i.e., one that will start and stop the
recording process by using a switch on the microphone. This is handy,
for instance, when speaking into the microphone, such as when prepar-
ing a taped reception report.

3. There should be an output jack for an external speaker, as you may want
to connect one for better audio quality.

4. The recorder should have a pause control in order to interrupt the
recording process, temporarily, without leaving the record mode.

5. There should be a record-level indicator. Some units, particularly the
portable cassette machines, adjust the audio input level automatically
and, therefore, do not have recording-level indicators. For recorders that
do have indicators, meters are preferred over other types of indicators,
as they provide greater precision in monitoring the recording levels.

6. An off-tape monitor is also a useful feature. This allows you to listen, by
way of a headset, to what was recorded an instant before. It is a useful
way of ensuring that your machine is in fact recording and that the
recording level is correct.

All things considered, what should you buy? If you are able to make a major
investment, an open-reel recorder is probably the preferred choice, with monau-
ral capability probably being more practical than stereo. You may want to keep
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an eye on your local ''want ad’’ magazine, as these units sometimes become
available on the used-equipment market. However, financial considerations and
ease of availability will probably cause most people to opt for a cassette tape
unit. Heed the advice outlined earlier and then follow the usual rule for such
purchases: get the best you can afford.

Using the Recorder

104

Let's look at some of the shortwave-related uses of a tape recorder.

Preserving Programs

There are many shortwave program items that you might want to preserve,
depending on your taste. The following are some ideas that might interest you.

MusIC

If you like a particular type of national music, you might be able to build a good
collection if there is a well-heard station that plays what you like. (Don’t expect
hi-fi quality on shortwave, however.] Some examples are: the Ecuadorian music
that is played in the morning over the HC]JB domestic szrvice, the Portuguese
Fado music over Radio Portugal, and the African rhythms over Africa Number
One.

SPECIAL PROGRAMS

Drama, news, entertainment, and various feature programs are common fare on
the BBC and some of the other major broadcasters. Some special programs may
also be hobby-related. I am still pleased to have in my tape collection a 1960
recording of veteran DX'er Ken Boord’s organ recital that was aired in a special
HCJ]B Easter broadcast, and, also, the last broadcast of Keith Glover’'s ‘'Lis-
tener's Mailbag' over Radio Australia. Alas, however, much of the program-
ming on shortwave is of limited interest—particularly the rather heavy
propaganda-laden output of some of the more powerful international broadcast-
ers. But, when there is something interesting on the air, it's nice to know that
you can preserve it for later playback.

MAILBAG PROGRAMS
If you think your letter is going to be read over the air, or your question
answered, record it. It will be a novelty listening to it years from now.

DX PROGRAMS

We have all run into the problem of not having accurately jotted down a tip
broadcast over a DX program; you couldn’t copy the frequencies quickly
enough, the telephone rang, etc. It is a good idea to record these programs so
that you can replay an item you might have missed.
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Program Shifting

If you like to listen to your favorite shortwave programs on your time schedule
rather than the station’'s, you might want to record programs, during your
absence, for later playback at a more convenient time. With some extra effort,
this can be accomplished.

TIMERS

In order to record while you are away from your receiver, you must use one or
more timers to turn your equipment on and off. (Some receivers have a built-in
clock timer to turn the receiver on and off at designated times.) However, this
technique can only be used if your receiver does not drift. If it does drift, you
will find that after a time your set will be off frequency and this will most likely
result in a disappointing recording. In such a case, you may want to tune in the
correct frequency after the receiver has fully warmed up and then leave the
receiver on until after the recording is made. This is illustrative of one of the
basic problems with program shifting: the inability to provide the fine tuning
that is often necessary on even the best shortwave signal in order to obtain the
best audio transmission. If there will be someone at home when the recording is
made, show him or her how to adjust the tuning dial for the best audio when the
program begins.

You will also need a timer for the recorder, and you must remember to put
the recorder in the record mode before leaving. Typically, the timer is placed
between the recorder and the AC power outlet and serves the function of
providing power to the unit at a particular time. Therefore, the recorder must
already be in the record mode when the power is applied. Some timers, how-
ever, are designed to be connected to a remote-control jack on the recorder.
Make sure the timer is compatible with your recorder’s design.

CONNECTING THE UNITS

The final step is to connect the receiver and recorder together and adjust the
recording level. The connection can be made either by a cable connected to the
speaker output of the receiver or by connection to a separate recording output.
As explained at the end of this chapter, the former will require an adjustment of
the receiver's audio gain while the latter connection will not. In either case,
however, the recording level on the recorder will have to be preset (in the
absence of an automatic recording-level capability). You will have to learn, by
trial and error, just how your recorder should be set for a signal of a particular
strength.

If you record from the speaker connections of the receiver, the speaker will,
of course, be "'live’’ and will be emitting audio during the recording process. If
you are connected to a separate recording output terminal on your receiver, a
silent recording can be made (other people in the room will not be bothered).

FEATURES

Timers are available in many price ranges, and generally will differ in terms of
the number of devices the unit will control, the precision with which the "on"’
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and "‘off"’ functions can be set, how far ahead you can pre-set the starting time,
whether the unit also functions as a regular clock, whether the unit will auto-
matically turn itself "‘off'’ after a given period of time (if you forget to activate
the "'off"’ function), and whether the timer can be overridden without discon-
necting it.

Among the many firms selling timers are the Radio Shack® stores, Radio
West {3417 Purer Road, Escondido, CA 92025}, and ESE (142 Sierra Street, El
Segundo, CA 90245). Both of ESE's ES 1296 and ES 1372 presettable tape timers
are more expensive and semiprofessional types of unit. Some units, such as
those manufactured by J.C. Labs (P.O. Box 183, Wales, WI 53183) and Capri
Electronics (Rte. 1-M, Cannon, GA 30520), activate the recorder only when a
signal is being received.

Taped Reception Reports

One of the most interesting uses of the tape recorder is in the preparation of
taped reports to send to stations. Written reception reports describe the pro-
gramming and the quality of reception, but a taped report permits the station to
join you in front of your receiver and experience the reception exactly as you
did. Most stations are happy to get a taped recording (Fig. 7-2).

Hobbyists differ in their opinions as to whether taped reports are really of
much use to stations, and some question their value to the listener who is
seeking a QSL. In 1980, the European DX Council conducted a survey of
international broadcasters on various aspects of shortwave listening. Of the 40
stations surveyed (which accept taped reports), 23 stations found them more
valuable than written reports and 17 found them less valuable.

The author is of the opinion that, as a general rule, the larger and more
powerful the station, the less genuine interest it will have in taped reports.
There are several reasons for this. First, many of the large international broad-
casters make use of professional or semiprofessional monitors, who participate
in organized arrangements for monitoring the station's signal on a continuous
basis. Second, the larger stations typically receive a great many written reports,
and taped reports add only marginally to this body of reception information.
Third, and perhaps most important, taped reports are much more difficult for
the station to handle. Playback equipment with a track configuration that is
compatible to that of the listener's is necessary, and it takes much longer to
listen to a tape, even a short one, than it does to process a written report.

Of course, a tape recording does provide the most definitive proof of recep-
tion, and so the listener who wants to eliminate all doubt in the mind of the
broadcaster might naturally favor a tape. But the best advice, for the larger well-
established international stations, is to stick to written reports unless you know
(from the World Radio TV Handbook, for instance, or from an item in a club
bulletin) that the station is interested in taped reports.

Taped reports should be seriously considered in other instances, however.
One is in the case of a new station. A new station has no transmitting history on
which to determine how it is being received, and, in such a case, a tape is indeed
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Fig. 7-2. The
hoped-for reply
showing a
station’s
appreciation of
receiving a tape
of their
broadcast.
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worth a thousand words. This is also likely to be the time when the station's
QSL policy is the most favorable to listeners. A tape could set your report apart
from the bulk of written reports, and may well bring a more personalized reply
(Fig. 7-3). Of course, your's will not be the only taped report received, and, if
you are not in the initial wave, you may find your report consigned to a heap of
tapes destined for later reply as time allows. On the balance, however, this is a
good time to send a tape.

Another good time to think about a taped report is when you have heard a
rather unusual station and want to both prove your reception beyond all doubt
and have the station share fully in the novelty of the reception. One of the best
examples in this category is the reception of the European pirate stations. Oper-
ating at very low power, they are nonetheless heard in the United States from
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Fig. 7-3. A reply
from a station
that just came
on the air.

Trans World Radio - o .. o cum 5600 1 o seceim 1 cae voran

September 12, 1977 391 E. Froed, Prendent

Dear Mr. Berg:

Every now and then we get a letter and report like yours and feel compelled

to do more than just send a QSL card and a schedule. It surely was a

thrill to get your very welcome and thorough letter and the tape, [ immediately
copied the tape after listening to it and gave it to the man who handles our
propagation and program coordination, Dave Fisher. It was quite interesting
how you happened to be tuning in and caught us at that particular time. With
all those years of DXing behind you, I suppose you have lots of pleasant
experiences similar to this one.

You mentioned Joan Mial and the DX card you received in 1961, Joan Mial
and her husband Bill have been in Monte Carlo until just atout a year or so
ago, and now they are heading for Hong Kong where Trans World Radio will
be setting up a production studio and coordination center fc’r our Asian
programming. They were due to arrive there this past week, but have
been delayed in the States due to the illness of a daughter.

You will see from our program schedule that most of our grogramming

is aimed to the Far East. We are beaming from the northern direction of
Japan southward to almost a southwest direction of Indonesia. Our equipment
consists of two Harris 100 kilowatt transmitters, and we will be able to
broadcast in four international bands of 9, 11, 15, and 17 magahertz. Each
transmitter feeds into a TCI antenna, Model 611, which is a 4-band, 4-element
curtain antenna. Each antenna has three patterns, and is slewable plus or
minus 30 degrees. This in a sense gives us six distinct patterns from which
we can direct our signal in what you might call a searchligat fashion to cover
the various areas as indicated on our schedule.

Internstonal HEsOQUAnters - Chatham, New Jerwy
Transmutting Locasors Monw Canto Sonmre . Swaniend . Cyprus Gusm

time to time, and they are most interested in knowing how their signal is
received. They seem particularly receptive to taped reports, often returning
them with a personal message or with a studio-quality recording of their broad-
cast. Use of tape in such cases is helpful, however, only if reception was good
enough so that the station can definitely recognize the recording as their station.
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Fig. 7-3 (cont.)

Mr. Jerry Berg -2- September 12, 1977

Our first five days of mail have brought us about 75 letters from DXers.
The majority of these have come from Japan since we get about three day
mail service irom Japan., Today we also had an excellent report from
Australia and he reported our signal to be very, very strong and all 4's.
He muast be getting it clear around the world since our antennas have a
reflecting screen on the back and the signal is beamed oanly from the front
of the antenna.

others

It en o watting wi Cu, and again atl to nal for
your response.

Cordial urs, .
¢ v
‘/MzzZ/ 7
— (v % ~///

V. Rodger Groff /
Field Director

VRG/raa

Enclosures

If you could barely make out the signal yourself, the station will probably not
have the patience to listen and will not do as well as you did in deciphering the
recording. In such a case, you are better off with a written report.

Another category of station where a taped report may be desirable—indeed,
required—is where the reception was very brief or when some other aspect of
reception makes it difficult to convincingly describe what you heard. The author
encountered an example of this when he ran across a weak, but audible, signal
from the seldom-heard Polish Pathfinders Station. Reception lasted only two
minutes before being blocked by another station. During that time, PPS was
playing its interval signal, without voice identification. After confirming that
this interval signal did indeed belong to the Polish Pathfinders Station, I sent
them a tape of my reception, with apologies for the very limited nature of the
"'program details.’” A QSL was received, but, without the tape, I probably would
not have been able to verify them.

There is one area where submission of a taped report becomes more prob-
lematical. That is when the listener has heard a station which he believes to be a
particular broadcaster but is not absolutely certain. There may be a temptation
to send the station a recording and ask them whether it was their station or not.
This is different from sending a tape as evidence of the reception of a signal
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which you have satisfied yourself as originating from a particular station. Where
you have not identified the station, there are no hard and fast rules. Certainly
you ought not send the tape just as '‘a shot in the dark.”” You should have some
concrete reasons for believing that it is a particular station, such as language,
program format, propagation, a familiar anthem, etc., before reporting it. The
reception should also be of sufficient quality so that the broadcaster can clearly
hear the reception on the tape. A recording of a weak, completely unidentified
signal should not be sent in the hope that the station will somehow be able to
divine its signal and verify your report. If voices or music are audible, and if you
have good reason to believe that it is a particular station, i would seem permis-
sible to send the tape and request confirmation, provided that you inform the
station that you have not positively identified them. This approach should only
be used in those rare instances where it is unlikely that further monitoring will
yield a more positive identification. However, if you have heard the station only
once and have not tried for it again, continue listening until you have exhausted
all reasonable means of identifying it fully. Only if you are unable to get an
identification based on extended listening, but are satisfied based on all the
circumstances that it is a particular station, should you send a tape.

TAPE PREPARATION

Once you decide to send a tape, preparation of the tape is relatively straightfor-
ward. It is suggested that you send your report on a cassette tape, since cassette
players are in use virtually everywhere. The European DX Council (EDXC)
survey of international broadcasters revealed that cassette tapes are acceptable
by the great majority of such stations.

If you wish to send an open-reel tape, record it at the “'professional’’ speed
of 7% ips, which was indicated to be the most acceptable open-reel speed in the
EDXC study ({though many stations can also accommodate other speeds). Put
the open-reel recording tape onto a 2%2-or 3-inch reel (available at most audio
stores); don’t wrap the tape around a pencil, or stuff it into an envelope, or use
some other novel method. Consider also whether you want to keep a copy of the
recording, either for your own collection or for possible future use as a follow-
up. Mark the cassette with your name and address and the date, time, and
frequency of the recorded reception. If you are sending a 3-inch reel, put this
information, plus the speed at which the recording was made, on a piece of
leader tape at the beginning of the recording.

TAPE LENGTH

How long a recording should you send? In the EDXC survey, 16 stations indi-
cated that they prefer a series of 3-minute program extracts, made on different
frequencies during a particular time period on the same day. Fourteen stations
indicated that they prefer 3-minute extracts made at the same time, on the same
frequency, on consecutive days, and only six stations indicated that they prefer
a complete uninterrupted recording of approximately % hour. The implication is
that the main interest of the major international broadcasters is in the quality of
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reception, and that this can be determined with one or more brief recorded
segments. So, in these cases, keep it short.

In other cases, for instance where you are reporting an unusual reception to
a seldom-heard station, or where you are sending a report to a new station, you
may want to send a longer recording. If the reception varied over the listening
period, include several segments recorded at various times, so the station will
get an idea of how reception changed over time. If you have a long recording
with station IDs located at various points, you might want to include the ‘'best'’
IDs. You probably should not send a recording longer than 30 minutes, unless
there is some special reason to do so.

ADDITIONS TO THE TAPE

Should you talk on the tape? This adds a personal touch and, if you are fluent in
the station’s language, is useful in describing what the station will be hearing on
the tape. It also permits you to highlight certain portions of the tape. Perhaps the
best rule to follow is: the greater the likely novelty to the station of learning of
your reception, the more reason there is to talk on the tape. Keep your com-
ments brief, however.

Even if you send a tape, you should still send a complete reception report,
including a written description of the program details, just as if you were not
sending a tape at all. This will aid the station in reviewing the tape, and it will
also be useful for you to have a complete written report to use for follow-up
purposes, if that becomes necessary.

MAILING TAPES

Although taped reports are more expensive to mail because of their added
weight, they should always be sent airmail. The tape should be enclosed with
the written report and not sent separately. A tape and written report sent
separately will probably arrive at different times, and may be directed to differ-
ent persons, and this will lessen the chance of a reply.

SUMMARY
Sending taped reports is not without risk. Though the author has no concrete
evidence, it is felt that there is a greater likelihood that taped reports go astray in
the international mails. Also, a station may not have the time or inclination to
play your tape, and your report may languish in the files even though you have
enclosed a written report. On the other hand, taped reports have one special
advantage, and that is that the station may return the tape to you with some
interesting material over-recorded on it. You should not expect the tape to be
returned, however, as most will not be. Some stations do return tapes, however,
but some do so only on request. The best policy is probably to either say nothing
about it in your report or, else, request that the tape be over-recorded if the
station wishes to return it (noting at the same time that you would be happy to
have the station keep the recording if it wishes).

Tapes that are returned can be most interesting. Sometimes, they contain a
station’s national music, or a studio-quality dub of the station's ID or program-
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ming, or perhaps a recording of a mailbag program where your report was read
(a favorite of the European pirates). My favorite is a return tape that I received
nearly 25 years ago from Emissora da Guine in (then) Portuguese Guinea, with
the announcer sending me greetings, chatting about the station, and playing
Portuguese music. Such are the things of which great DX experiences are made.

Using a Tape to Identify Stations or Improve Program Details

There are many instances when you listen to a station, and hear what sounds
like an identification, but you are unable to tell exactly which station you are
hearing. You may hear the announcer give the station name, but you cannot
quite identify it. This is a particular problem with the Latin American stations,
where the language, a weak signal, and the noisy tropical-band reception will
often conspire to cause you to miss the ID the first time around.

The best technique is to continue listening until the reception is over,
keeping the recording running and noting the tape counter number of any IDs.
If you still cannot identify the station, go back and play and then replay the IDs.
If you are not successful the first time, don't give up. Put the tape aside for a few
days and then go back to it. I am always amazed at how different a station can
sound after being away from it awhile. I have had instances where an ID that I
had missed completely becomes apparent when listening to it later. Alas, I have
also had cases where I was unable to distinguish an ID, later, that I was sure I
heard before, so it can work both ways. Taping can only serve to improve the
accuracy of your DX'ing, however.

A similar use for tape recorders in DX'ing is in the review of program details
when preparing a written reception report. DX'ers should always strive to
include in their reports those details that will best satisfy a station that it was
actually heard. One of the best items of program information is the verbatim
text of an ID or station promotion, and the recorder is extremely helpful in this
area. It will be impossible to copy the text verbatim while you are listening,
particularly if the station is not broadcasting in English. If you note the time of
the ID and the tape counter number, you can go back over the tape as many
times as necessary until you have pieced together part or all of the ID text. This
technique is useful for other program details as well, such as the names of
products, artists, songs, programs, etc. These are among the best details to
include in your report.

A Tape Library

Most DX'ers who want something tangible from their radio listening will seek
QSLs. Sending reception reports may not appeal to everyone, however. Particu-
larly, in the case of DX stations, broadcasts may be almost exclusively in a
foreign language and feature programming which, to the untrained ear, offers
no clues to a station’s location. In the absence of some knowledge of the lan-
guage, advertisement strings and other announcemer.ts are likewise usually
difficult to decipher. In addition, the highly erratic verification policies of some
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stations means that obtaining QSLs will often require an unusual perseverance.
Reports often must be written in another language, making the already difficult
problem of providing accurate and complete program details even more compli-
cated, and repeated follow-ups may be necessary. And, the cost of reporting,
| both in terms of time and money, is well known to everyone.
One way to have some tangible results for your DX efforts and still have
‘ time left for other pursuits, and, maybe, even for the wife and kids, is to start a
library of taped station identifications. Using a reel-to-reel recorder is best, as it
permits the editing and assembling of the separate taped segments into long-
playing tapes. It is a good idea to keep the recorder operating at all times while
you are listening. Even if you are just "'tuning around,” turn it on—you never
know when you might come across something interesting. This is a good rule for
any DX session, but it is especially important when you are seeking IDs.

It is best to make the recordings at sign-on or sign-off times, whenever
possible, since that is when the most complete ID can be heard. The taped
segments might range from one to several minutes. Try to include part of the
national anthem or the tuning signal, plus some of the music played. Then,
place the recording onto a tape containing the recordings from that particular
region. When the tape is full, prepare an index for it.

This can be an interesting approach to shortwave listening. When the DX
doldrums set in, it is enjoyable to listen to a tape and relive past DX experiences.
Also, the prospect of hearing additional stations and keeping your tape library
up-to-date will cause you to develop a continuing familiarity with the various
shortwave bands.

Although a tape recording is evidence—indeed, proof—of reception, it is not

‘ the same as a QSL and does not and should not ‘count’’ as a verification for any
purpose. For many individuals, however, taping may offer an attractive alterna-

tive to the time-consuming and expensive practice of sending reception reports.

Hooking Up

The cardinal rule in recording from a receiver is to never use a microphone. Just
placing a microphone in front of the speaker will act against producing a good
quality recording, since it will introduce ambient noise onto the tape and will be
affected by the relative qualities of both the speaker and microphone. Record-
ings made with a microphone will not faithfully reproduce the signal and are
definitely not suitable for taped reports.

The only suitable method for recording from a receiver is to connect a cable
between an audio source at the receiver and the input of the recorder. This will
permit the recorder to take its audio directly from the receiver and be totally
unaffected by room noise, talking, etc. This produces the best quality recording.

There are generally two readily available audio sources on the receiver. One
is the speaker or headphone jack (or terminals) that is controlled by the re-
ceiver's audio gain (volume) control. You can generally connect to this source by
way of a "Y' connector or other appropriate fitting. (If you connect your
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recorder to the speaker connection, make sure that inse-tion of the headphones
into the headphone jack does not automatically mute the speaker, as this will
also mute the audio to the recorder.)

The disadvantage of using this connection point is that it requires that there
be an audio signal at the connecting point. If you use the speaker connection,
the speaker must be in use and the volume must be sufficient to drive the
recorder. This could create problems if you are recording when others want to
sleep. If you use the headphone jack, it may be that, in order to drive the
recorder, you will have to increase the volume to a level too high for comforta-
ble headphone listening. Another problem is that, by using a jack that is con-
nected to the volume control, both the receiver vclume control and the
recording-level control on the recorder must be adjusted. If you set the volume
control too low and the recording level too high, or vice versa, the quality of the
recording will suffer. Although experience will teach you the best settings for
these controls, the interplay between them introduces an extra inconvenience to
the recording process.

Many receivers solve this problem by providing a special recording output
jack. This jack is independent of the receiver volume control; that is, a constant-
level audio signal is present at this jack without regard to the setting of the
volume control. Indeed, the volume can be turned all the way down and the
constant-level audio signal will still be present at the receiver output. By con-
necting a cable between this output and the recorder input, the recording level
can be controlled solely by the recording-level control or. the tape recorder. This
simplifies the recording process and is the best way of recording from the
receiver. It has one disadvantage; if you have a device like an audio filter
connected between your receiver and the speaker (or headphones), a recording
made from the recording jack will, of course, record only the unprocessed audio
signal.

A final comment: Receiver recording outputs are often of a high-impedance
type, while tape recorder inputs are often low-impedance inputs. Connecting a
high-impedance output to a low-impedance input will produce a highly distorted
audio and a completely useless recording. This can =zasily be remedied by
purchasing an inexpensive signal-reducing jack/plug and placing it in the record-
ing cable between the receiver and the recorder. This will compensate for the
impedance mismatch.
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THE VERIFICATION GAME

Henry Lazarus

Every time that Henry Lazarus and | sit down to discuss QSLs and building
our collections, | become more and more convinced that he is the most
enthusiastic, determined, and avid devotee of this particular phase of
DX'ing that | have ever met. And, I'm no slouch in that department.

The first QSL arrived in Henry's mailbox in 1956, although he didn’t
really get active in coilecting until 1974. Latin America is Henry’'s prime
area of interest, and it is quite like him to take on the most difficuit
challenge. That the techniques, attitudes, and approaches outlined here
do indeed work is attested to by the remarkable record of success he has
received in just over a decade of QSL'ing.

Henry holds a law degree, and lives in New Orleans with his wife and
two ‘“‘receivers.” His other interests include ancient history, collecting
historic newspapers, and bicycling.
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What Is a QSL?

Fig. 8-1. Most
African stations
have their own
printed QSL
cards, many of
which are quite
colorful. This
card from
Radiodiffusion
Nationale du
Burundi, La
Voix de la
Révolution, the
government-
operated
station in
Bujumbura,
Burundi,
confirms a
reception.

A QSL may be defined as a card, letter, or other document with which a radio
station certifies that, in its judgment or opinion, a particular shortwave listener
has heard its transmission. This judgment or opinion is based upon evidence
supplied to the radio station by the shortwave listener, with the evidence con-
sisting either of a description of the programs heard by the listener, or an open-
reel or cassette tape recording of the broadcast, or both.

Whether a particular card or letter qualifies as a QSL depends entirely upon
the language contained therein. What DX'ers look for is a ''verification state-
ment'’ or ''verification language.’’ The most common verification statement is
"We verify (or "'confirm''} your reception of our station’” (Fig. 8-1) or ""We
verify (or ‘‘confirm’’) your reception report’’. Another term frequently used as a
verification statement is ‘'Your report is correct'’ {Fig. 8-2). An additional satis-
factory phrase is ''The details in your reception report correspond with our
program log."" Similarly, a station may acknowledge that a recording sent by the
DX'er was indeed a recording of the station’s broadcast. Still another verifica-
tion statement is "You heard our station.”” Also, if a card is entitled ""QSL,"
""Verification of Reception'’, or other similar term, it properly qualifies as a QSL.

The previous list of verification statements is not, of course, intended to be
all-inclusive but illustrates the type of language that a DX'er should look for
when he receives a reply from a station. Nor can it be said with authority, either
in this chapter or by anyone, just what language constitutes a verification state-
ment, or what card or letter constitutes a QSL. The DX'er soon finds that many
cards and letters from stations do not contain precise certifications that the
listener has heard such stations. While it would, of course, be desirable to

LA VOIX DE LA REVOLUTION DU BURUNDI
B. P. 1900 BUJUMBURA

Monsieur,
Nous avons le plaisir de vous conhirmer la réception du rapport
d’écoute Q.S.L vous avez eu I'amabilité de nous faire parvenir,

Nous joignons & cette carte-réponse nos vifs remerciements.

La Voix de la Revolution émet actuellement sur les fréquences
suivantes : 1100 KHZ-3300 KHZ et 6140 KHZ, aux heures suivan-

tes :

de 5 H30'"4g B8 H
etde 17T H & 234

heures locales = GMT + 2 h

% DA v.: Oo‘»\ﬁ-
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receive technically pure verification statements from every station that replies
to a reception report, practically speaking, this is impossible. Consequently, the
DX'er is forced to relax his standards to a certain extent and accept as a QSL any
card or letter which, in his opinion, evidences an intent on the part of the station
to confirm that he heard its signal (Fig. 8-3). Such a judgment is quite subjective
and depends in large part on just what satisfies a particular DX'er. This topic
will be discussed again later in this chapter in the section on ‘'prepared cards."’

While the standards by which the language in a particular card or letter are
judged may be relaxed by a DX'er in order to cope with the realities of the
hobby, this should not change the definition of a QSL, as set forth above.
Technically speaking, a QSL is a certification by a station that a listener has heard
its signal, and it is important to keep this in mind so as to avoid confusing a QSL
with other hobby-related items, such as pennants or program schedules, as well
as that evidence of the reception of a station which was not received from the
station itself {such as a DX'er’'s own logs, or the tape recordings of stations he
has heard).

Thus, the need to avoid confusing QSLs and hobby-related items is quite
important, because a realization of the precise nature of a QSL helps clarify a
dispute which has existed in the hobby for some time: whether a QSL is proof of
reception. This dispute perhaps is derived, at least in part, from the fact that it is
common to refer to a QSL as a 'verification of reception,’’ and this has possibly
led some people to think of a QSL as an actual verification or proof of reception.
This misconception has given rise to a contrary argument, in which it is con-
tended that a QSL is not really a verification or proof of reception, because some
stations are not careful about checking the evidence submitted in a reception
report. Consequently, QSLs from such stations may have been sent in response
to reception reports having insufficient program details or other satisfactory
evidence of reception. Also, there is always the possibility of an unscrupulous
person knowingly sending a station a false report of reception, based perhaps on
program details he has seen reported elsewhere.

This contention has generated an even more basic dispute: assuming the
correctness of the premise that a QSL does not truly verify or prove the recep-
tion of a particular station, is there really any reason to obtain one? In this
connection, it might be argued that a better proof of verification of reception is a
tape recording of the station that was made by the listener. Pursuing this line of
reasoning, it might also be said that a QSL is nothing more than a souvenir from
a radio station, thus implying that obtaining a QSL is the same as receiving a
pennant or a calendar from such a station.

When viewed in its proper perspective, this argument really misses the
point, and the issue which it raises is not a real one. The contention runs afoul of
the basic definition of a QSL as set forth earlier. A QSL is not a proof of
reception and is not intended as such. Rather, it is nothing more than the
statement of an opinion by the station. Obviously, it is impossible for a station to
actually verify or prove that a DX'er has heard its signal. Instead, the station can
only give its opinion that the evidence submitted by a listener adequately sup-
ports his claim of having heard its broadcast.
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Fig. 8-2. A
South American
QSL card,
which was
received from
Radio ElI Mundo
in Guayaquil,
Ecuador.

H.C.2B.J. H.C.2B.K.
1.120 K. 2.750 K,
GUAYAQUIL P. O. Box 3311 ECUADOR

Furthermore, the argument is fallacious because of its misplaced emphasis
on the false issue of whether or not a person has successfully proved his
reception of a station. The truth is that the reception of a station's signal is really
not susceptible of absolute proof by anyone without sophisticated methods,
such as the ability to take direction-finding bearings. Therefore, it is impossible
for the DX'er, himself, to prove to any third person, including a radio station,
that he has heard a particular transmission. The evidence he gives may have
been falsified: program details could have been copied from someone else's
report, or a recording could have been duplicated from a tape made during
another’s reception of the station. There is no way that a third person to whom
such evidence has been submitted can know with certainty whether it is genu-
ine or falsified.

Moreover, it is sometimes impossible for a DX'er even to prove to himself
that he actually has heard a particular station from a particular location. The
DX'er may know that he is on a certain frequency and that he has heard a
broadcast in which a voice said that the transmission originated from a certain
station at a certain location, but he cannot really be sure that he is actually
hearing that station from its announced location. Consider, for example, the
radio station commonly termed as a ‘’black clandestine,”” which is a station
pretending to be another station (this sometimes occurs during wars and civil
wars). Also, unlicensed revolutionary stations (sometimes called ‘‘clandestine
stations’’) sometimes intentionally make false statements about the location of
their transmitters in order to avoid detection by unfriendly forces or agencies.
Again, confusion can be caused by the common practice of certain large short-
wave stations, who use relay stations located in other countries and even cause
some of their programs to be broadcast over transmitters belonging to other
stations. A person unfamiliar with Radio Moscow's practice of relaying some
programs over the transmitters of Radio Habana Cuba would probably believe
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Fig. 8-2 (cont.)

Mr. Gerry L. Dexter
West Bend, Wisconsin

Estimedo Sefior:
Agradecemos a usted por el reportaje hecho
de nuestre Emisora el 8 de Julio de 1.966, en la frecuencia
de los 4.750 Kec., en el que nos indica una Sintonfa Correcta.
Es un placer para nosotros ser escuchados en los Eatados Uni-
dos. Esperamos que los programas ofrecidos sean de vuestro
agrado,
Hasta tener el gusto de recibir nuevos reportaj
la frecuencia de los 4.750 Ko, Onda Corta
te agradecidos, nos suscribimos

de Ud. en
qu¢dando sumamen-

Guayaquil, Julisé 14 de 1.966 GABRIEL VERGARA JMENEZ
Geronte “XR X DL

that he was really listening to a transmission from the Soviet Union when he
was actually hearing a broadcast from a Radio Habana Cuba transmitter. Similar
confusion could also result from the many transmissions of the Voice of
America, Deutsche Welle (the Voice of Germany}, and the British Broadcasting
Corporation, who sometimes cause their programs to be transmitted either from
relay stations in other countries or from transmitters belonging to or operated by
other stations.

Still another conceivable source of uncertainty is a deliberate hoax. Various
people have access to shortwave transmitters and they sometimes transmit
without government licenses. A practical joker with a shortwave transmitter
could conceivably broadcast fake transmissions allegedly emanating from a
rare, seldom-heard station over the listed frequency of such a station. If the
person putting together the programming and doing the announcing were partic-
ularly clever and a good actor as well, he could deceive numerous DX'ers into
thinking that they were really logging an extremely rare station. While this may
seem far-fetched, I can point to at least one occasion where there was concern
over such a possibility. In early 1980, the Falkland Islands Broadcasting Station,
which at that time was transmitting on the difficult frequency of 2370 kHz, was
being fairly widely reported in the United States. I logged the station during this
period and heard British Broadcasting Corporation news programs, followed by
a local announcement, and a very clear station identification immediately before
the station signed off at 0130 Greenwich Mean Time with the anthem ’'God
Save The Queen."” A few days later, I read a report in a shortwave club bulletin
to the effect that this signal might not have originated from the Falkland Islands,
but instead from an unlicensed station in the United States, which, as a hoax,
may have been transmitting fake Falkland Islands Broadcasting Station pro-
grams on 2370 kHz at the same time as the real station was reportedly transmit-
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Fig. 8-3. Some
of the regional
government
broadcasters in
indonesia have
their own
printed QSL
cards. This card
was issued by
the Radio
Republik
Indonesia
station in
Surakarta.
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ting. I was naturally concerned about this report. How did I know that the BBC
programming I had heard had not been taped by a private individual in the
United States and then transmitted on 2370 kHz as a hoax? Furthermore, how
did I know that the announcer claiming to be speaking from the Falkland
Islands was not really someone using a Scottish or British accent and broadcast-
ing from an unlicensed station in the United States as a joke? In truth, I could
not know. There was absolutely no way for me, with the receiver and equip-
ment I was using, to know for certain whether I had heard the real Falkland
Islands Broadcasting Station or a hoax.

We must therefore dispense with the preoccupation of proving one’s recep-
tion of a station. Such proof is a practical impossibility, and this preoccupation
serves only to obscure the true nature, value, and purpose of a QSL. Thus, it is
unfair to say that a QSL is of no value because it is not absolute proof of
reception. True, a QSL is not proof of reception, but neither is it a mere souvenir,
because it constitutes a certain type of certification: it is an official expression of
opinion by the station that its transmission was heard by a particular DX'er. The
station can give no more than that, since absolute proof is impossible.

A QSL is in the nature of, and quite analogous to, various certifications,
judgments, and opinions which society often recognizes as official determina-
tions of certain facts insusceptible of absolute proof. For example, when persons
present their dispute to a court, each side submits witnesses and other items of
evidence in support of its claim. A judge or jury then renders a decision or a
verdict based on his or its opinion of the truth after an examination of the
evidence. This decision is not absolute proof, but it is accepted by law and by
society because unquestionable proof is not possible. A judge’s decision or a
Jury’s verdict is a legally binding determination, even though the judge or the
jury may have been careless in considering the evidence, in the same way as a
radio station might have been remiss in failing to carefully check the program
details in a reception report. Similarly, how can society really prove whether a
person accused of a crime is guilty or innocent? It cannot. A jury must give its
verdict that, in its opinion, based on the evidence submitted in the case, the
accused person is either innocent or guilty. Actually, the verdict may be incor-
rect and an innocent person might be convicted or a guilty person acquitted. In
like manner, universities confer degrees based on the opinions of their faculty
members as to the achievements of each student, even though a student might
have cheated in taking written examinations or possibly paid others to take such
tests or write essays for him. Likewise, boards and commissions routinely grant
or deny occupational licenses based on their opinions of people's ability, knowl-
edge, or expertise in particular fields, which opinions are not necessarily infalli-
ble. Numerous awards for achievements in all types of endeavors are given each
year based on the opinions of various persons and boards. A QSL is similar to
these various certifications in that it is not really proof of reception but an
official expression of opinion as to the sufficiency of the evidence presented by a
DX'er in his reception report. While it would be unreasonable to argue that such
an opinion constitutes an absolute proof of reception, it still is entitled to the
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same type of recognition as society grants to the numerous certifications dis-
cussed above.

Thus, when we dispose of the confusion surrounding the false issue of
whether or not a QSL is a proof of reception and recognize the QSL for what it
really is, we can see that it is quite valuable. The QSL is a certification of reception
which is truly unique, for it is given by the one source that is most qualified to
make such a determination and render such an opinion: the station itself.

The Uniqueness of QSL Collecting

There are many hobbies involving collecting. For years it has been popular to
collect coins, stamps, and other items. However, the collecting of QSLs is
unique, for it is one of the few hobbies in which the item collected cannot be
purchased. While a person may buy a desired coin or stamp by paying the right
price at a store or to another collector, a QSL can be obtained only in a certain
way: a DX'er must hear a station (not always an easy task), and then convince
that station to send him its certification that he has heard its transmission.

There are several attractive aspects of QSL collecting. The hobby is quite
exotic, due to the fact that most shortwave stations are in other countries,
including little-known nations with which an average person would have no
contact at all during his lifetime. For example, how many people, other than
QSL collectors, have had correspondence with people in such countries as
Brunei, the Cook Islands, Kampuchea, Kiribati, or Upper Volta? Furthermore,
the smaller stations are often located in towns and cities which are completely
unknown to most people. The average person in the United States would have
no idea whatsoever where Juanjui (Peru) or Mendi (Papua New Guinea) are
located, or even what they are. Yet, there are shortwave stations in these towns,
and quite a few DX'ers have corresponded with these stations and received
QSLs and personal letters from them.

QSL collecting also features many side benefits, such as foreign stamps and
numerous enclosures which may be received from radio stations, including
program schedules, magazines, pennants, postcards, tourist brochures, key
chains, and even books. Sometimes DX'ers receive extensive literature from
government-run stations anxious to present their views to persons in other
countries, as well as from unlicensed revolutionary (‘’clandestine’} stations
seeking recognition of the causes they are promoting. Some persons at the
smaller stations write DX'ers long, friendly, personal letters describing in detail
the cities, towns, and regions in which they are located. These side benefits add
to the fascination of the QSL collecting hobby.

The Reception Report
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Having discussed the nature of the QSL and some o: the more interesting
aspects of the hobby of QSL collecting, let us now turn to the mechanics of
obtaining a QSL. Obviously, the first step is to log a shortwave station. A DX'er
should monitor a station as long as reasonably possible so as to hear the most
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program details and station identifications. This enables him to provide the
station with as much evidence of reception as possible. In this connection, it
might be advisable for the DX'er to tape his loggings, as this makes it possible to
later recheck and more fully describe the program details in a transmission.

Generally speaking, a reception report should at least include a statement of
the time, date, and frequency of reception, a description of the quality of
reception, a discussion of the programs heard by the DX'er, and a description of
the type of receiver and antenna used to log the station.

When writing a reception report on the transmission of a station broadcast-
ing an international service, as well as when reporting to most of the stations
located outside the Western Hemisphere, the time should be stated in Coordi-
nated Universal Time (also called Greenwich Mean Time). On the other hand,
reception reports directed to the smaller stations, particularly those in Indonesia
and in Central and South America, should be stated in accordance with the local
time of the countries in which such stations are located. Whenever there is any
doubt about the correct time zone, this should be pointed out and Greenwich
Mean Time should be put in parentheses. If there is any uncertainty about the
local time of a Brazilian station (Brazil has several time zones), it might be a good
idea to put the time of Brasilia (the capital city) in parentheses. It is also good
practice to list both the local time and Greenwich Mean Time when writing to
stations in Papua New Guinea.

When describing the quality of reception, a listener should discuss such
items as signal strength, readability, and interference from other stations (identi-
fying, if possible, the interfering stations). When reporting to a large interna-
tional broadcaster, it is often best to use the 'SINPO’* Code. This code uses a
scale of 1 (poor) to 5 (excellent) and covers five points: signal strength, interfer-
ence, noise (static), propagation (fading), and overall merit. Thus, for example,
one might describe reception of a station as follows: S-4 {good signal strength),
I-4 {only slight interference), N-3 (moderate static), P-4 (slight fading) and O-4
(overall merit of reception was good). This information can also be written as
SINPO 43444. On the other hand, when writing to the smaller stations, it is
probably better to simply describe the quality of reception in as clear language
as possible.

The most important part of the reception report is the description of the
programs which the DX'er heard during the transmission. This is a vital part of
the reception report, for it provides the evidence upon which the station must
base its determination of whether the listener really heard its broadcast. It is
very important for a DX'er to describe the programs in detail so as to leave no
doubt in the mind of the station that he heard its transmission. Thus, the station
should be informed whether the DX'er heard a newscast, an interview, music,
or other type of program. Also, the contents or details of these programs should
be described. Who was being interviewed, or what subject matter was generally
discussed? What type of music was played? Commercials and public service
announcements are vital items of information, and an accurate description of
these program details gives the station solid evidence on which to issue a QSL.
Exact wording of the station identifications is also important.
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When writing to a station, a listener should use very polite language in
requesting a QSL, since he is asking the station for a favor. When writing to a
smaller station, the term '"QSL’’ might not be familiar, so that a DX'er might
want to ask for a card or letter verifying, confirming, or certifying that he heard
the station. Of course, in such a case, the term "'QSL"’ can be put in parentheses,
as many of the smaller stations do recognize and sometimes use that term.

It is customary to include return postage with a reception report. When
writing to the large international broadcasters, International Reply Coupons are
generally used. However, when reporting to smaller stations, particularly in
Latin America and Indonesia, it is much better to send mint stamps of the
station’s country. Mint stamps may be obtained from the DX Stamp Service,
7661 Roder Parkway, Ontario, New York 14519. Some DX'ers affix the mint
stamps to self-addressed envelopes so as to make it more convenient for the
stations to reply. >

If the DX'er knows the name of the person who generally answers reception
reports on behalf of a particular station (this person is commonly called a
“'verification signer’’), it may be advisable to address the reception report di-
rectly to him. However, one should make sure that the irformation concerning a
verification signer is reasonably recent (perhaps no more than two or three
months old), because a person who was a verification signer in the past might no
longer work at the station. This is especially true if the report is sent by regis-
tered mail, because the station might not accept a registered letter addressed to a
person who no longer works there.

Of course, it is also sound practice to send the report to the correct address.
Most of the addresses may be obtained from the World Radio TV Handbook and
from the World Broadcast Station Address Book, but the DX'er also should care-
fully examine the QSL columns in the various radio club bulletins in order to
make sure that he has the most recent address of a radio station and, also, to
obtain addresses of new stations which are not yet listed :n the above-mentioned
publications.

Finally, a DX'er should try to find some way of making his report unique or
special—some means of making it stand out from the rest. This is especially true
when writing to the smaller stations. For example, it may be helpful to include
some personal data, such as the listener's age, occupation, hobbies, marital
status, number of children, and perhaps some information about his town, city,
or state. This gives the reception report a personal touch which often is appreci-
ated by persons at smaller stations. Various enclosures, such as postcards, tour-
ist brochures, and photographs are sometimes included to add more originality
and uniqueness to a report. This subject will be further discussed in the section
on follow-ups.

The Smaller Stations

Thus far, we have discussed QSL collecting in general terms as related to all
shortwave stations, including the large, powerful stations with international ser-
vices {many of which beam English-language transmissions to North America).
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Generally speaking, these stations will readily verify reports and it is usually
easy to obtain QSLs from them (although there are a few exceptions). For this
reason, a DX'er’s first logs and QSLs are usually from these stations. However,
after a year or two, he will have acquired QSLs from most of the stations. At this
time, he will either be compelled to drastically reduce his efforts to collect QSLs,
or he can expand his efforts to include the various smaller stations around the
world—stations that broadcast to local audiences and do not target their trans-
missions to points outside the boundaries of their respective countries.

Acquiring QSLs from the smaller stations is one of the most challenging and
fascinating aspects of the SWL hobby. However, the DX'er who has been
accustomed to collecting QSLs from the large international broadcasters will
find striking differences and a multitude of problems. Reception of any of the
smaller stations is difficult and is highly dependent upon propagation condi-
tions. Furthermore, a high proportion of these stations are audible only at the
most inconvenient times, forcing a person to DX late into the night or very early
in the morning. Still another difficulty is the language barrier: most of the
smaller stations either broadcast in English only occasionally or not at all. But
probably the most difficult obstacle for most DX'ers to hurdle is the fact that
many of the smaller stations, particularly those in Latin America, do not readily
respond to reception reports.

The DX'er who considers embarking upon the task of collecting QSLs from
the smaller stations must make an initial decision: how intense is his desire to
succeed in this undertaking? This is a vital question, because the collecting of
QSLs from the smaller stations can be demanding, difficult, time-consuming,
expensive, and frustrating. This decision really is not that different from those
faced by persons taking up certain other hobbies. For example, a person who
plays chess as a hobby can either play purely for pleasure, not caring if he wins
or he loses, or he can be extremely serious about playing the game well and
serious about winning, in which case he may read numerous books on chess;
learn the various openings, strategies and tactics; and even record all the games
he plays so that he can continually improve his ability. Similarly, a person who
seriously takes up tennis or any other competitive sport will train for many
hours each week so that he can excel at playing and winning the game. The
same type of dedication is required of the DX'er who desires to attain a high
level of success in collecting QSLs from the smaller stations. It will require a
substantial amount of effort—frankly, more effort than many persons are willing
to sacrifice. Whether the objective is worth the time, effort, and expense is a
decision which each individual DX'er must make.

For this reason, the purpose of the remainder of this article is to offer
suggestions which hopefully will assist DX'ers in successfully collecting QSLs
from the smaller stations. Since I have gained most of my experience while
obtaining QSLs from Latin American stations, these suggestions will tend to be
most applicable to acquiring QSLs from stations in this region. However, many
of the suggestions apply to other stations and countries as well, particularly the
numerous broadcasters in Indonesia.
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Learning the Languages

A DX'er planning to collect QSLs from the smaller stations in various areas will
find it beneficial to learn at least some of the basic vocabulary and grammar of
certain languages. Otherwise, he will need to use the foreign-language reception
report forms supplied by the various radio clubs, and his reception reports will
tend to become rather '‘mechanical’’ letters in which it is not possible to express
anything outside the rigid confines of the report form. Such letters would proba-
bly be less effective when received by the manager of a small station in a
country where English is neither generally spoken nor understood. Further-
more, without any knowledge of the vocabulary or basic grammar of the foreign
language contained in the reception report form, a DX'er will have difficulty in
adequately describing the programs he hears or in giving the station details
about himself and his city. Still another reason for learning the language is to
better understand the replies received from the station.

Of course, a very important benefit obtained from learning the basics of a
language is that the DX'er will be able to understand parts, at least, of the radio
transmissions he hears. This is especially true with respect to the many Spanish-
speaking Latin American stations, because Spanish is a very phonetic language
that many people find is easier to understand than various other languages.

The four languages that are perhaps the most helpful in collecting QSLs from
the smaller stations are Spanish, Portuguese, French, and Indonesian. If a DX'er
makes an effort to learn some of the basic vocabulary and grammar of any of
these languages, he will often find that his knowledge and understanding of such
vocabulary and grammar improves as he continues to monitor and write to sta-
tions in that language. This is particularly true in the use of certain words and
phrases (such as time, frequency, and the style of language used in station identi-
fications) which are frequently encountered when monitoring radio stations. Also,
by carefully translating the letters received from such stations, the DX'er soon
gains an additional insight into the language and picks up many useful phrases
that he can incorporate into future reception reports. As time goes by, the DX'er
will be pleasantly surprised to find how much easier it becomes to write reports
in a language that is frequently used. While many stations broadcast in languages
other than Spanish, Portuguese, French, and Indonesian, such stations are more
likely to respond to reception reports written in English.

Sending a Tape Recording

126

One weapon that is at the disposal of the DX'er who is willing to spend the extra
time, effort, and expense is the ability to send a cassette or open-reel tape as part
of his reception report, on which is recorded part or all of the radio transmission
received.

There will be times when a DX'er logs a small station but the reception is
simply not good enough to enable him to gather sufficient details for a satisfac-
tory reception report. Or, the DX'er may monitor a transmission in a language
or dialect which is so unfamiliar as to be virtually incomprehensible. (Surpris-
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ingly, this sometimes occurs in transmissions from stations in certain Latin
American nations, such as Peru and Guatemala, where Indian dialects are
widely spoken.) In such cases, it is extremely difficult for the DX'er to include
in his reception report sufficient program details so that the station can realisti-
cally certify that he has heard its broadcast. In such cases, the use of a recording
can be invaluable. Sometimes, stations are able to issue a QSL on the basis of a
recording. Even when reception of a station is not good and the announcements
are difficult to understand, the station personnel often can recognize the voice of
the announcer (or perhaps certain theme music which is sometimes played
immediately before each announcement) and, thus, can accurately certify that it
was their broadcast that the listener heard and recorded.

A similar situation arises when a DX'er makes a '‘tentative’’ logging—that
is, he hears a broadcast which, because of a number of factors and clues, he
strongly believes was transmitted by a certain station. However, despite these
factors and clues, the listener is not completely certain of the identity of the
station because he failed to hear or clearly understand the station identification.
In such cases, it is the accepted practice to send a reception report in which the
DX'er states that he believes he heard the station but acknowledges that he is
not certain. Such a "tentative’’ report can be greatly strengthened by a record-
ing, and this often enables the station personnel to more accurately determine
whether it was really their station that was heard by the DX'er.

A listener might want to send a cassette tape to strengthen his reception
report, even if a clear station identification or other announcement has been
heard. Many stations genuinely appreciate receiving recordings because they
can actually hear just how their station sounds at the listener's location. No
written description of the quality of a signal can possibly compare with the
dramatic effect of hearing exactly how one’s own broadcast was received in a
distant country. In some instances, stations have even played such recordings
over the air to show their audiences how well their transmissions were heard in
faraway lands.

In making a recording to send to a station, the DX'er might consider putting
the best station identifications (if any were heard) and the clearest announce-
ments first on the tape. In this way, when a station manager listens to the tape,
he will be able to determine within a few seconds whether or not it is a
recording of his station’s transmission. After the initial segment of one or more
station identifications and/or clear announcements, the rest of the tape can be
filled with several minutes of the transmission, played without interruption. In
this way, the station personnel can evaluate how their station was received over
a fairly significant period of time. The DX'er might consider describing the
contents of the recording in his letter so that the person listening to it at the
station can more easily follow it.

A cassette tape should not take the place of program detail. A DX'er should
still give as many program details as possible in his letter. That way, the record-
ing is an additional proof of his reception and gives him two items of evidence
upon which to base his claim that he has heard the station.

After making a tape for the station, it is a good idea for the DX'er to make an

THE VERIFICATION GAME 127



identical recording for himself, perhaps putting it onto a master tape along with
recordings of other stations. As will be noted later in this chapter, keeping a
recording of one’s loggings can help a DX'er in his follow-up program.

Of course, the making of a recording involves considerable time and effort.
It also can be quite expensive, when one considers the cost of the cassette and
the weight it adds to the reception report. Furthermore, since it is much more
preferable to send such a package by registered mail, this results in an even
greater expense. Frequently, a DX'er who has sent a recording will learn from
the QSL columns in various club bulletins that others have obtained QSLs from
the same station without sending recordings, so that it appears that in many
cases the sending of a tape is unnecessary. All of these negative factors should
be weighed by the DX'er when considering whether or not to send a tape
recording. However, the sending of a recording has sometimes resulted in excel-
lent rare QSLs, which otherwise might not have been received.

The Prepared Card
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A prepared card is a card on which the DX'er, himself, types or prints a
verification statement in the language spoken at the station. This statement will
include the date, time, and frequency of reception (Fig. 8-4); the card is then
sent to the station for its signature and seal. For example, a prepared card sent to
Radio Valera in Venezuela for its seal and signature might say (in Spanish): ""We
verify your reception of Radio Valera on 4840 kHz on June 1, 1984, from 9:00
PM. to 10:00 pM., Venezuelan time.”" (Of course, this is just a hypothetical
example.) There is no special verification language which must be used on a
prepared card. Rather, the only criterion is that the language satisfy the DX'er
who prepares the card, since this will constitute his QSL from the station—if it is
returned to him duly signed and/or sealed. Indeed, some DX'ers prefer to leave
blank spaces for the date, time, and frequency and will ask the station to fill in
these spaces {Fig. 8-5}.

There are several reasons that a DX'er might want to send a prepared card
to a small station. He might want to ensure that he receives a true unquestiona-
ble certification of his reception of the radio station, and, thus, he guards against
the possibility of receiving nothing more than a personal letter which does not
contain a verification statement or any verification language. Or, he might want
to send a prepared card in order to make it easier and more convenient for the
station to verify his reception report, especially if the station has failed to verify
previous reports or is known not to readily respond to reports. Then, another
reason for sending a prepared card is that the card itself may serve as a further
means of communicating to the station exactly what a DX'er wants when he
asks that a QSL be sent to him to verify, confirm, or certify his reception of its
transmission.

The first reason stated above (the desire to obtain ar. indisputable QSL and
avoid receiving only a letter that does not contain a satisfactory verification
statement) is significant, because it brings into focus one of the more common
problems confronted by the DX'er who attempts to obtain QSLs from the
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smaller stations: the ‘thank you for your report’’ letter. Almost all of the sta-
tions with international services have their own QSL cards, and many of these
cards are quite attractive. Most of the African stations also have their own QSL
cards, as do the majority of the government-operated stations in other parts of
the world. However, many of the smaller stations in Latin America and Indone-
sia do not have their own QSL cards and, instead, answer reception reports by
writing personal letters. Many DX'ers find these letters more desirable than the
printed QSL cards because of the personal nature, friendliness, and uniqueness
of such letters.

However, a personal letter can present a problem if the station manager (or
other person writing the letter on behalf of the station) fails to include language
which qualifies as a verification statement. These letters are almost always quite
friendly and, usually, they sincerely thank the listener for his reception report;
but the verification language is sometimes omitted, either through oversight or
because the writer does not fully understand exactly what the DX'er wants in
the way of a reply.

In the beginning of this chapter, a few of the commonly used verification
statements were set forth; and it was also stated that sometimes a DX'er is
compelled to relax his standards to a certain extent and accept as a QSL a letter
which, in his judgment, demonstrates an intent on the part of the station to
confirm that he has heard its transmission. However, while most DX'ers recog-
nize the practical necessity for making such a compromise, many QSL collectors
are not completely satisfied with the so-called ‘‘thank you for your report’
letters and desire a more concrete verification. A prepared card duly signed and
stamped by a station provides such a precise and unequivocal verification. It
must be emphasized that this is a very subjective matter, and the essence of the
hobby of QSL collecting is self-satisfaction. The letter which satisfies one DX'er
may not satisfy another. It is not the purpose of this chapter to pass judgment on
this issue, but only to point it out and suggest that prepared cards are an
excellent method of securing a QSL which contains a properly worded and
unquestionable verification statement.

Some DX'ers hesitate to use prepared cards because of a concern that they
might lose the opportunity of receiving a personal response which is unique to a
particular station and characteristic of its country. A prepared card is rather cold
and artificial, especially if the DX'er himself fills out the date, time, and fre-
quency. The DX'er who receives a prepared card, but nothing more, certainly
has received a bona fide definite QSL, but, in so doing, he sacrifices much of
that enjoyment of the hobby which is based on the uniqueness of collecting
exotic and distinctive correspondence from all over the world. Furthermore,
some stations do not have stamps or seals, so that all that the DX'er may receive
is a signature, without any insignia that identifies the station.

Thus, the decision of whether or not to use prepared cards is not always an
easy one, and it might be advisable for a DX'er to consider the use of prepared
cards only in certain circumstances. One method is to send a prepared card only
after receiving a reply from a station which does not, in the opinion of the
DX'er, contain any satisfactory verification language. However, this method
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Fig. 8-4. An
example of a
prepared card
written in
Spanish. This
card was
received from
La Voz de
Apure in San
Fernando de
Apure,
Venezuela.

Verificacion de Recepcion
La Voz de Apure

Esta tarjeta sirve para comprobar que

escuchs: YVRC
Frecuencia: 4.820 MHz
Fecha: 25 diciembre, 1 3 L; st ,2
Hora: O4O7 - outm (‘MT :

RELTTIE A

-VENEZUELA -

results in an increase in the time, effort, and cost spent ty the DX'er, and there
is no guarantee that a station will answer a DX'er once, much less twice.
Another practice might be to send a prepared card only after a station has failed
to respond after a certain number of follow-ups. A DX'er choosing this course of
action takes the position that it is more desirable to obtair. a prepared card in the
near future than to receive a personal reply only after many years (or possibly
not at all).

Still another possibility for a DX'er is to send a prepared card with his
reception report, but indicate to the station that he would like to receive a letter
or card from the station in addition to the prepared card. This method often has
led to the fortunate result of receiving both a personal reply and a definite QSL
(the prepared card) from the station. A DX'er could also ask the station to send
him the prepared card only if it does not have a QSL card of its own.

If a DX'er does decide to send a prepared card to a station, he should ask the
station to sign and stamp the card with the station's seal or stamp. Most Latin
American and Indonesian stations have such stamps or seals, and this gives
authenticity to the prepared card when it is returned. The station’s stamp or seal
on a prepared card is excellent proof that the card is the official reply of the
station (Fig. 8-5), whereas a signature without a stamp or seal may leave some
doubt in this regard.

Another question which arises is whether a DX'er should put his return
address on the reverse of the prepared card and affix a stamp thereto. If this
procedure is followed, the DX'er may increase the chances of it being returned
to him, because it is so easy and convenient for a station manager to answer the
reception report or follow-up simply by stamping, signing, and mailing the
prepared card. However, this practice may well preclude a DX'er from receiv-
ing anything else from the station (such as a personal letter, pennant, or post-
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Fig. 8-5. An
example of a
prepared card
written in
Indonesian.

Radio Republik Indonesia

Ini membenarkan laporan tuan dari Radio
Republik Indonesia, Studio

siaran pada gelombang meter atau
frekwensi kHz, pada

197__, dari sampai waktu
Indonesia Bagian . Pemancar

kuasa studio kami kw. dengar
antena. Banyak terima kasih untuk laporan
tuan.

(Studio Cap) Pimpinan atau Kepala Studio

card), because the practice seems to carry the implied message that the DX'er
wants the prepared card returned and nothing else.

It is good practice, however, to put one’s name and address somewhere on
the prepared card (even if a mint stamp is not affixed thereto) as an extra
precaution to guard against loss of the card. Sometimes a station will acciden-
tally send one listener's prepared card to another DX'er. By putting one’s name
and address on the prepared card, the DX'er lessens the chance that the station
will make this mistake. Also, in the event that such an error should occur, the
person to whom the prepared card has inadvertently been sent will know where
to forward it. Another reason for putting one’'s name and address on the pre-
pared card is due to the possibility that the card might fall out of the envelope
while en route from the station to the DX'er. While this possibility may seem
remote, it has been known to happen.

The Follow-up

A follow-up is a letter which a DX'er writes to a station because the station did
not answer his original reception report. The letter is properly accompanied by a
copy of the original report and contains a polite request that the station verify
the report. It is no exaggeration to say that one of the most important keys to
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success in obtaining QSLs from the smaller stations is the ability of the DX'er to
skillfully prepare and properly use follow-ups.

One of the more sobering experiences encountered by many QSL collectors
is the final realization of the difficulty there is in achieving a high rate of return
when striving to acquire QSLs from the smaller radio stations, particularly those
located in Central and South America. A person might send an extremely de-
tailed reception report, skillfully written in the language of the station, and
including interesting data on himself and his city. He also sends along a cassette
or open-reel tape recording, which unquestionably shows that he has heard the
station, and includes other enclosures, such as stamps, postcards, or tourist
brochures. Although he might have faithfully followed the best possible report-
ing techniques and procedures in putting together this reception report, there is
still a very significant chance that the report will not be answered until he has
sent one or more follow-ups.

It is quite difficult to adjust to this realization, especially for those DX'ers
who previously have directed their efforts to collecting QSLs from the various
government-operated stations throughout the world. Whereas one may expect a
relatively high rate of return when writing to such stations, the reverse is true in
the case of many of the smaller broadcasters, especially the Latin American
stations. While it is difficult to predict a successful ratio that will be true in all
cases for everyone, it is quite likely that the rate of return for a DX'er in
obtaining QSLs from the Latin American stations (in response to original recep-
tion reports) will be no more than 35% to 40%. This rate of return is so low as to
discourage many DX'ers, particularly in light of the time, effort, and expense
involved in the careful preparation and submission of a reception report. How-
ever, by utilizing an organized, skillful, and efficient follow-up program, a DX'er
can reasonably expect to greatly improve his rate of return to a much higher
percentage over a period of several years, perhaps ever. exceeding 85%. This
process is not easy, and it entails considerable ingenuity, patience, and persis-
tence, but the DX'er who sticks with an effective follow-up program generally
gets that much-desired QSL.

The Mental Attitude

The ultimate success of a DX'er in using follow-ups is closely related to his
ability to develop a certain mental and emotional attitude which is essential to
the successful collection of QSLs from the smaller stations. This mental and
emotional attitude is primarily based on the understanding that, as a general
rule, many of the smaller stations, particularly the Latin American broadcasters,
do not as a rule verify reception reports without the necessity of follow-ups.
Most of these stations are commercial, religious, or educational operations
which transmit on shortwave only to reach the outlyirg areas of their own
countries. Their advertisements, messages, and programs are directed toward
their own countrymen, and it is irrelevant to their purpose to be concerned with
how their signals are received in other parts of the world. Sometimes a new
station will at first readily verify reception reports, perhaps because of the
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novelty of receiving letters from other countries and knowing that its signal
reaches such distant locations. However, as too many DX'ers have learned, this
original interest usually wanes rather quickly.

This does not mean that it is impossible to obtain a QSL from a small station.
On the contrary, by the persistent use of follow-ups, most stations will eventu-
ally verify. However, in order to obtain QSLs from these stations, it is some-
times necessary that a DX'er persist in his efforts, even if it takes a number of
years. This is where the importance of having the proper mental and emotional
attitude is the greatest. Therefore, when a DX'er hears a small station, he must
caution himself that the station probably will not verify on the first try. If he
expects a 90% or 100% return on his original reception reports, he will likely
become disappointed and discouraged and will, perhaps, give up the quest
altogether. This is the attitude which must be resisted. Instead, the DX'er should
expect the worst even as he prepares his original reception report. He should
fully expect that his report will probably not be answered at first, but, at the
same time, he should realize that the chances are excellent that the station will
eventually respond. It is perhaps best to look upon the original reception report
as the important first step in the process of obtaining a QSL from a small station.
Consequently, it is unwise to send a reception report to a small station without
making at least one copy of the letter for follow-up purposes. It is also a good
idea to keep a recording of the broadcast (or selected parts thereof) for possible
future use. Everything should be done with the expectation that follow-ups will
be needed. Above all, the DX'er should resist the natural tendency to count the
days in which a response could conceivably arrive from a small station. In most
cases, this will result in disappointment.

It is also important to develop the attitude and understanding that the
failure of a station to reply does not necessarily signify a rejection of the DX
report; that is, a judgment by the station that the report was incorrect or insuffi-
cient to prove reception. Often this is not the reason for a station's failure to
reply. A surprising amount of reception reports and QSLs really do get lost in
the mail. Sometimes stations do not have the personnel to handle large amounts
of correspondence and reports remain unanswered for long periods of time,
regardless of the quality of such reports. Also, as noted earlier, there are some
small stations that are so locally oriented that they are not especially interested
in receiving or answering reception reports, regardless of how well written or
detailed they may be; follow-ups are almost always necessary to obtain QSLs
from such stations.

For all of the previous reasons, a DX'er who does not receive an immediate
reply should not take the negative attitude that it is simply impossible to obtain
a QSL from such and such station. Also, he should resist the tendency to
discontinue or significantly reduce his efforts to obtain QSLs from small stations
during those discouraging periods when no QSLs are received. When it seems as
if everything that he has tried has failed, and all of his efforts have come to
nothing, that is the time when the mental and emotional attitude of the DX'er is
put to the extreme test.

In conclusion, it is probably best for a DX'er to take the stoic attitude that
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his original reception report, and even his first few follow-ups, probably will not
be answered. However, he must couple this stoicism with a strong determina-
tion not to give up until he obtains that much-wanted QSL.

The Letter

When writing a follow-up letter, there are a few essential elements which
should be included. First, a copy of the original reception report should be
enclosed. Second, a letter should be written to the station stating that an original
report was sent earlier, but the DX'er has not as yet received a response. The
letter should also include a polite request for the station to verify the report.
Often DX'ers include in the letter a statement to the effect that perhaps the
original report or the station's answer was lost in the mail, although this may
seem a bit far-fetched when writing a station for the tenth or twentieth time.

In the section on reception reports, the importance of making a report
unique or special was stressed. The same principle is even more applicable to
follow-ups, because the stations to which follow-ups are sent are often the
broadcasters who respond only rarely to reports. Consequently, when a DX'er
prepares a follow-up to a smaller station, he should think about the person who
will probably read his letter and try to put himself in the place of such a person.
In the case of a small station in a country such as Ecuador or Peru, there is often
a limited staff that is primarily or solely interested in directing its programs only
to audiences within the boundaries of such country. The task of answering
foreign correspondence is not essential to such an operation and, therefore, is
probably not part of any staff member’s job. Furthermore, the writing of a letter
is burdensome to many people. How many times have you put off answering a
letter? When a small station receives reception reports from other countries, the
station personnel do not know the people who sent the reports and, conse-
quently, do not even have the usual social obligation to respond. Furthermore,
some of these stations receive many reception reports, so answering all of them
is almost impossible for a small staff.

With all of this in mind, a DX'er has to think of ways in which to make his
follow-up stand out from the rest in such a way that the manager (or another
person at the station) will want to answer it. There are many ways that a person
can accomplish this objective. As noted earlier in this chapter, the ability to
write a good letter, using the language of the personnel at the station, is helpful.
The inclusion, in the letter, of some information about the DX'er and his family
gives it a personal touch, which might make a favorable impression on the
station personnel. Similarly, a paragraph describing the writer’s city, town, and
state could be of interest. Likewise, a few sentences to the effect that he (the
DX'er} likes to listen to the type of music generally played by the station (or
stations in that country} may be well received. The enclosure of postcards and
photographs is also a friendly gesture. Often the tourism commission or Cham-
ber of Commerce of a city may provide free literature which the DX'er can
send, and some of this literature might possibly be in the language spoken at the
station (particularly in the case of the Spanish-speaking stations). Many DX'ers
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send large diploma-sized certificates, which are in the nature of awards. Others
have various cards and certificates printed with designs, their photographs, and
some personal information. A list of ideas of this type can be virtually endless
and will depend upon just how ingenious a particular QSL collector can be.

One method that can provide results in certain isolated instances is the
sending of a cassette tape recording of the original reception along with the
follow-up. While this method may not be particularly successful with the Latin
American stations, it sometimes has good results in prying QSLs out of some of
the smaller government stations in other parts of the world, particularly when
the transmission on which the original report was based is in a language which
was incomprehensible to the DX'er. In such a case, the enclosure of the original
report along with the follow-up does not give the station much evidence on
which to base its decision to send a QSL, because of the lack of details in the
original report that results from the language barrier. However, if the reception
of such a station was quite excellent, the station staff can recognize a recording
of its own transmission, especially if it includes something truly distinctive,
such as an interval signal. Sometimes a station, which has failed to reply to
numerous follow-ups, will send a QSL in response to a follow-up that is accom-
panied by a recording.

A DX'er could also consider the possibility of writing a completely new
reception report to send to a station which has not responded either to his
original report nor to his follow-ups. Often such a task is futile and time-
consuming but, sometimes, it is quite effective. This is particularly true in two
instances: the original reception report is quite old {more than three years is a
good yardstick), or the original report was not based on a good reception, while
the more recent logging is far superior and gives the DX'er the means of writing
a much better reception report. Also, by sending a new and superior report, the
DX'er increases his chances of obtaining a QSL somewhere down the line, even
if the station does not immediately answer the new reception report, making
more follow-ups necessary.

Certain of the preceding methods may result in an answer from certain
stations, but none of them are magic. The DX'er has to continue to send a
station follow-ups (written in different ways and/or with different enclosures)
until, hopefully, he "presses the right button'’ and prompts a reply.

Recordkeeping

Another vital aspect for achieving a successful follow-up campaién is to have a
well-organized program of sending follow-ups on a regular periodic basis. The
importance of this practice cannot be overemphasized. Follow-ups should be sent
to each station on a periodic basis until the station finally answers. Different DX'ers
observe different time intervals for sending new follow-ups. Perhaps a good
guideline is three months. Thus, if a station does not answer an original recep-
tion report within three months after it was sent, a follow-up should be mailed
to such station. If the follow-up is not answered within another three months,
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still another follow-up should be sent. This procedure should be regularly re-
peated until the QSL is finally received.

Careful records should be kept, and each station to which a reception report
has been sent should be entered in such records, along with the date on which
the most recent follow-up or original report was sent to such station. Once the
selected time interval (such as three months) for a particular station has elapsed
without the receipt of a QSL, a new follow-up should be sent. When and if a
station on the list responds with a QSL, it should be taken off the list. In the
event that while keeping such a list, you learn from a fellow DX'er or from a
radio club bulletin that a reply has been received from a station on your list, it is
a good idea to send a follow-up immediately even though the time interval has
not yet elapsed. This is particularly true if such information includes the name
of the verification signer, in which case, the follow-up should be addressed
directly to such verification signer.

A program of sending out regular periodic follow-ups is quite important
because of the way in which a small station tends to operate. For years, such a
station may have no interest whatsoever in verifying reports. Then, a new
person may be employed by the station, the station might be sold to a new
owner, or a member of the owner's family may begin working at the station for
the first time. In the event that this new person is irterested in answering
reception reports, QSLs will suddenly be received by a number of DX'ers, and
reports of such QSLs will begin to reach the QSL columns of the various radio-
club periodicals. However, the new person's interest usually wanes after a
relatively short of period of time, and the station then reverts to its usual
practice of not answering reports. By sending follow-ups on a regular basis—
every three months (or whatever time interval suits the individual DX'er)—the
DX'er stands an excellent chance of having his follow-up near the top of the pile
of unanswered reports (which may be quite considerable) at that very special
and unusual time when such reports are being answered. Also, a follow-up will
sometimes produce a favorable impression, but either the station personnel do
not get around to answering the letter or the response is lost in the mail. When
the station receives another follow-up letter and realizes that either a response
to the previous letter was not sent as intended or that its response was lost in the
mail, the chances are very good that the new follow-up letter will be answered.

Realistically speaking, once a DX'er has built up a substantial number of
stations that have not verified his reports (the number ranging between 40 and
55), it simply is not possible, within the time limitations imposed on most
people, to make every follow-up ''special.”” However, this should not stop a
DX'er from sending out at least a short simple follow-up immediately after the
time interval for a particular station has elapsed. Regularity in sending follow-
ups is absolutely vital, and it often happens that the mos: difficult stations will
reply to a short, simple, no-frills follow-up letter after virtually every other
device imaginable has been tried—without success.

When a DX'er sends out a group of follow-up letters at one time, there is a
tendency to begin looking for replies after about 17 or 18 days. Again, the stoic
mental attitude mentioned earlier is important, and one should try not to be too
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Conclusion

discouraged if nothing comes at that time, or even one or two weeks later. It
should be remembered that when sending follow-ups, a DX'er is writing sta-
tions that have already evidenced an unwillingness to answer reports, so a low
rate of return must be expected. If only a 35% to 40% rate of return can be
expected from the original reception reports sent to Latin American stations,
logically, a significantly lower rate of return should be anticipated for follow-ups
to such stations. This is particularly true if the stations in question have already
failed to answer at least one follow-up (in addition to not responding to the
original report). While statistics vary with each DX'er, a person should not
realistically expect more than a 20% to 25% rate of return on any large group of
follow-ups; a 12% to 15% return should be quite satisfactory. While these
percentage figures are admittedly low, the overall rate of return will rise dra-
matically after sending follow-ups on a regular basis over a period of several
years. Follow-up success cannot be measured on the basis of one batch of
follow-ups but must be judged over a much longer period of time. A 15% rate of
return for each of six or seven sets of follow-up letters yields a surprisingly high
number of rare QSLs.

Occasionally, it happens that a DX'er may be completely shut out and will
not receive even one reply in response to 15 or 20 follow-up letters. This is
something which unfortunately happens every once in a while. One of the
rather curious aspects of QSL collecting is that people sometimes have extended
periods in which they receive very few QSLs, or none at all, and, then, these
periods might be followed immediately by a veritable flood of verifications.
These ''streaks’’ are completely unpredictable, but they do happen. While a
DX'er cannot help being disappointed and discouraged when he has a bad
period or cannot give up. One of the true ''secrets’’ of success in collecting QSLs
is perseverance and a refusal to quit. This point has been mentioned numerous
times earlier in this chapter, but it is extremely important and cannot be over-
emphasized or stressed too often.

There is no question that an intensive type of follow-up program is exceed-
ingly time-consuming and requires considerable effort. It can also be quite
costly, especially if the DX'er includes return postage with each follow-up letter.
But it is necessary to continuously adhere to such a program in order to build up
a truly high rate of return with the smaller stations. The unremitting pursuit of a
persistent, effective, follow-up campaign, even in the face of adversity, is of the
utmost importance, and, usually, the persevering tenacious DX'er is ultimately
rewarded with a surprisingly large number of excellent and rare QSLs.

The purpose of this chapter has been to offer suggestions on how to improve the
rate of return that a DX'er has in acquiring QSLs, particularly from the smaller
stations. Of course, none of these ideas can guarantee success, and no one can
say with any degree of certainty what is the best method of approaching a
particular station for its QSL. One of the more fascinating aspects of the hobby
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of QSL collecting is its sheer unpredictability, and, occasionally, people seem to
obtain the rarest and most difficult QSLs when they disregard even the most
basic reporting techniques. However, the use of sound methods in reporting and
in the preparation of follow-ups over an extended period of time should result in
a considerably higher rate of return and a much greater degree of success in
obtaining QSLs from the numerous shortwave stations around the world.
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NORTH AMERICAN RADIO
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Richard T. Colgan

Like so many of us who began our DX’ing careers in the 1950s, it was a
Hallicrafters S-38-series receiver that got Terry Colgan started in short-
wave listening. He has been an avid shortwave listener and DX’er ever
since. In addition, his monitoring interests have carried him into medium-
wave DX’ing and listening to the VHF/UHF Public Service frequencies.

Terry has held editing positions with the Worldwide TV-FM DX Associ-
ation and the North American Shortwave Association. He is currently the
Executive Secretary of the Association of North American Radio Clubs
(ANARC), a position which requires a great deal of his time and energy.

Terry and his wife, Andrea, make their home in Austin, Texas, where he
is employed in government service.
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Created over two decades ago to unify the radio listening hobby in North
America, the Association of American Radio Clubs (ANARC]) is one of three
similar federations located worldwide. ANARC is an umbrella organization—a
club of clubs—promoting all aspects of the hobby through its members and its
own actions. As the hobby has changed and advanced, so has ANARC, to the
point that, in some ways, it does not much resemble the early organization.

Early History

140

The concept of an alliance of radio DX and listening clubs was not really new.
One of the oldest such organizations was the DX-Alliansen in Stockholm, Swe-
den. But the idea had not been seriously proposed in America until 1963, when
Hank Bennett, writing in the Newark News Radio Club Bulletin, urged the forma-
tion of such an organization to end dissension among the United States clubs.
Bennett's comments started Don Jensen thinking, and this led him to draft the
constitution for a strictly voluntary organization that would have an appealing
set of objectives:

® To promote closer ties between radio clubs.
® To promote the interchange of ideas and information among the clubs.
® To work for the common good of the DX'ing hobby.

® To provide a forum to work out the differences and problems involving
radio clubs.

® To provide a medium that could speak for radio clubs and listeners in
North America.

Writing the document was the easy part. Jensen then had to '’sell’” his
concept to the clubs. Fortunately, he was highly regarded in the hobby commu-
nity, both as a DX'er and as an organizer, and this made it possible for him to
talk to club officers, board members, and publishers on a one-to-one personal
basis. But, a number of stumbling blocks lay in his way.

First and foremost, the clubs had to be convinced that the new organization
would not be a “’super club'* which would compete with them for members. For
this reason, Jensen limited membership to clubs only. Individual DX'ers could
not join and it was over seven years before individuals could even subscribe to
the ANARC Newsletter.

Second, it was important that the clubs understood that the alliance would
not attempt to run them or to dictate to them in any way. In fact, just the
opposite would be true. The clubs, through their representatives, would ap-
prove the new organization’s budgets, vote on all important matters, and elect
an Executive Secretary to take care of the day-to-day businzss. Jensen chose the
title Executive Secretary—rather than Executive Director, for example—very
carefully, so as not to convey the sense of a position with a great deal of power.
The governmental structure was such that a club’s participation was to be
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totally voluntary. Once a member of the alliance, and so long as it met member-
ship requirements, a club could participate in association business as much or as
little as it liked.

Third, the idea had to be presented in such a way that each club, regardless
of what its radio interests were, could easily see how it could benefit by joining.
This may actually have been the most formidable obstacle to adoption of the
idea since it existed only on paper!

Despite the problems, Jensen proved adept at persuasion and, on April 20,
1964, eleven clubs approved the constitution of an organization to be called the
Association of North American Radio Clubs. The North American Shortwave
Association, the Canadian DX Club, the Newark News Radio Club, the Ameri-
can Shortwave Listeners Club, the Kentucky DX'ers Association, the National
Radio Club, Inc., the Canadian International DX Radio Club, the Shortwave
Listeners-Certificate Hunters Club, the Folcroft Radio Club, and the Great Lakes
Shortwave DX Club were the charter members. Don agreed to become Acting
Executive Secretary for 6 months to start up the organization; he then was to
turn over control to a more permanent Executive Secretary. When the 6 months
were up (October, 1964}, the clubs found that his talents were still needed and
he was elected to a full 2-year term, thereby becoming ANARC's first Executive
Secretary. At that time, each club had one, two, or three representatives to
ANARC, depending on the number of members it had. These representatives
were the organization's decision makers.

Jensen's term of office was a flurry of activity as ANARC generated a great
deal of interest and many hobby-related problems were studied. Three special
committees were formed to meet hobby needs. The Broadcaster’s Liaison Com-
mittee was created to open a dialogue with the international shortwave broad-
cast stations on programming and frequencies. A link between listeners and the
manufacturers and dealers of radio equipment was made possible by the Manu-
facturer's Liaison Committee. The Ethics Study Committee looked into the
possibility of a code of ethics for DX'ers.

In 1966, the first ANARC convention was held July 27-29 in Kansas City,
MO (Fig. 9-1). The event attracted 16 hobbyists—representing six member clubs
—including Don Jensen, Glenn Hauser, and Richard Wood. The program was
similar to that of present-day conventions, with lectures, equipment displays,
and discussions.

Later that year, with his term drawing to an end, Don Jensen felt that he had
taken the Association as far as he could. Despite his original intention to serve
only 6 months, he had spent more than 30 months getting ANARC off the
ground. Now that it was aloft, he could see that it needed new leadership. Gerry
Dexter volunteered for the position and was elected by the clubs, assuring
ANARC's continuing operation.

Dexter continued the work begun by Jensen, ANARC's endeavors were
expanded, and its status in the hobby world grew. Other Executive Secretaries—
Gray Scrimongeur, Wendel Craighead, Al Reynolds, and Dave Browne—put in
many thousands of hours on ANARC work. Dave Browne, for instance, served
for 8 years—from 1974 to 1982—the longest that anyone has held the position!
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Fig. 9-1.
ANARC'’s first
convention was
held in 1966 in
Kansas City.
This photo
shows the
convention
group, with Don
Jensen, the first
Executive
Secretary,
shown in the
suit and tie at
the left.

ANARC Today

ANARC is essentially the same organization today that :t was in 1964. It still
carries out most of its operations behind the scenes, letting its member clubs
have their well-deserved publicity. Occasionally, ANARC itself surfaces in its
publications, radio broadcasts, or its annual conventions.

The Association has enlarged the scope of its work to keep up with the
needs of the hobby, and has made some changes in its organizational structure
(clubs now have one representative, regardless of their membership size), but
there have been no changes in ANARC's basic objectives.

ANARC Member Clubs

With over 10,000 members worldwide, the twenty or so ANARC member clubs
are the basic units and the most visible parts of the Association. For a club to
become part of ANARC, it must have a certain number of members, publish a
newsletter or bulletin on a regular basis, have been in operation for at least one
year, and not be a "'for profit'’ venture. Once admitted to ANARC, the club must
serve a probationary period before it can become a Full Member. If a club does
not continue to meet ANARC's standards, it is dropped from membership.
While ANARC membership does not guarantee a club’s performance or its long
life, it does mean that the club had to meet and maintain a prescribed level of
service to its members.

The ANARC clubs cover the spectrum from the very low frequencies to the
superhigh frequencies. Whether a listener’s interest is tuning the public-service
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bands, ferreting out a seldom-heard aeronautical beacon, or listening to
stereo/AM stations, there will be at least one club that has the kind of informa-
tion he wants. Some clubs cover only one area of the spectrum—for example,
long wave or TV/FM. Others combine several specialties in their bulletins.
Medium-wave, shortwave, and high-frequency utility stations make up one
such combination. Hobbyists join ANARC clubs for one or more reasons—
station program and frequency information, technical data, feature articles, tips
for listening and DX'ing, or contact with other listeners. A modest investment in
club dues will put all this and more at the listener’s fingertips.

Most clubs publish a monthly bulletin, which usually ranges in size from 12
to 90 pages, and a few publish mid-month ''updates’’ that contain up-to-the-
minute information. Many clubs put out other publications. Often these are just
station listings for one of the ''specialty’’ bands—long wave, medium wave, TV,
or FM. Others are technical books or pamphlets on receivers and receiver
modifications, antennas and listening accessories, or DX'ing techniques. Several
of the clubs also offer reprints of articles from their bulletins. All of these
publications are reasonably priced and make an excellent reference library for
the listener and DX'er.

A list of the ANARC clubs, with complete information on frequency cover-
ages, membership dues, and sample bulletin prices, is available (in the United
States) for 25 cents in coin and a business-size self-addressed stamped envelope
(SASE); in Canada, for fifty cents in mint Canadian stamps; and elsewhere, for
three International Reply Coupons (IRCs). Requests should be sent to ANARC
Club List, 1500 Bunbury Drive, Whittier, CA 90601, USA.

Annual ANARC Conventions

Beginning in 1966 in Kansas City, Missouri (Fig. 9-1}, a yearly ANARC conven-
tion (now called ANARCON]) has been held. In 1967, the site was Chicago; then
in the successive years, the locations were:

1968 Omaha, Nebraska 1976 Los Angeles, California
1969 Toronto, Ontario, Canada 1977 Palatine, Illinois

1970 Chicago, Illinois 1978 Montreal, Quebec, Canada
1971 Indianapolis, Indiana 1979 Minneapolis, Minnesota
1972 Boston, Massachusetts 1980 Irvine, California

1973 San Diego, California 1981 Thunder Bay, Ont., Canada
1974 Bronxville, New York 1982 Montreal, Quebec, Canada

1975 Montreal, Quebec, Canada 1983 Washington, DC

ANARCON '84 in Toronto, Canada, and ANARCON '85 in Milwaukee, Wiscon-
sin, round out the list of ANARC's first 20 conventions. Fig. 9-2 shows Ian
Mc Farland of Radio Canada International speaking at a seminar publicizing the
radio hobby during the 1983 convention at Washington, DC.
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Fig. 9-2. The
1983 ANARC
convention in
Washington, DC
drew over 300
attendees.
Here, Radio
Canada
International’s
lan Mc Farland
speaks at a
convention
seminar. (Photo
by David Klein.)

These conventions have long been gathering places for shortwave DX'ers
and international broadcast personalities. A major reason for this shortwave
orientation is that—unlike the medium-wave or TV/FM clubs—few of the North
American shortwave clubs hold annual meetings. Thus, the ANARC conven-
tions have filled this need. But that does not mean that other DX'ing interests
are forgotten or ignored at ANARCONSs. Each year's program includes some-
thing for everyone.

A typical ANARC convention extends over a weekend (Friday-Saturday-
Sunday), usually in mid- to late July. The schedule on Friday begins at noon, and
includes equipment exhibits and displays, the ANARC annual business meeting,
the opening ceremonies, and an evening reception. Saturday is a full day of
presentations and discussions on shortwave, medium wave, utilities, and much
more. Included in this schedule the always-popular Broadcaster's Forum, with a
chance to meet and ask questions of such shortwave personalities as Ian Mc Far-
land of Radio Canada International, Jeff White of Radio Earth, and Jonathan
Marks of Radio Netherlands. The day ends with the ANARC banquet, awards,
and the ANARC raffle. Sunday features a seminar or two, followed by what
many consider to be the highlight of the conventions—the HAP (Handicapped
Aid Program) auction. Collectors of bumper stickers, QSLs, pennants, or any-
thing else relating to radio and TV stations have a chance to bid on these items at
the auction.

ANARCON sites are selected two years in advance, with the events hosted
by ANARC member clubs or international broadcasters. The best way to keep
current with these conventions is to listen to the major DX programs or to read
the ANARC member-club bulletins.

ANARC Newsletter

What began as a means of sharing information among the ANARC clubs was
taken "public’’ in 1971, when subscriptions were offered to individuals. The
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ANARC Newsletter is the official publication of the Association and is the only
comprehensive source of news about ANARC and its clubs.

Regular features include 'Clubscan,’’ which highlights items from member-
club bulletins and lists selected articles of interest; ‘’Marketplace Report,"”
which describes the latest receivers and listening accessories; and ''‘Club
News,'" which includes a calendar of regional and national club conventions and
meetings.

The ANARC Newsletter is available for an annual fee of U.S. $7.50 to sub-
scribers in North America (U.S. $10.00 by airmail elsewhere). A sample copy is
available for 60 cents in coin and a business-size SASE (in the U.S.}; 75 cents in
mint stamps (in Canada); or 4 IRCs (elsewhere). The address is ANARC Newlet-
ter, 1500 Bunbury Drive, Whittier, CA 90601 USA.

ANARC Broadcasts

Each month, ANARC has two features as part of Ian Mc Farland's SWL Digest
program over Radio Canada International. The "ANARC Report'* is broadcast
the first weekend of the month and the '‘Marketplace Report'’ is heard on the
third weekend. These broadcasts contain information and news from the
ANARC Newsletter, club bulletins, and the ANARC committees.

SWL Digest can be heard every weekend in the African, European, North
American, and Caribbean services of RCI. A schedule of times and frequencies
can be obtained by writing to Radio Canada International, P.O. Box 6000,
Montreal, PQ H3C 3A8, Canada.

ANARC Committees

Much of the work done by ANARC is carried out by its volunteer committees.
Even though they are not seen, they are an integral part of ANARC's function-
ing.
The DX Equipment Information Committee keeps the hobby informed of the
latest developments in receivers, antennas, and accessories. Its work is reported
in the ’"Marketplace Report'' in the ANARC Newsletter and over RCI.

Contacting shortwave broadcasters to determine what their verification pol-
icies are, and what is necessary to get QSLs from them, is the job of ANARC's
QOSL Committee.

The Frequency Recommendation Committee works closely with international
broadcasters to monitor and report on their signals, and to help them select
useful frequencies to avoid interference and adverse propagation.

The Over-the-Horizon Radar Committee researches and reports on the U.S.
and Soviet over-the-horizon (OTH) radar systems. Information is furnished to
interested individuals in Backscatter, an occasional publication of the Commit-
tee.

ANARC's Computer Information Committee disseminates noncopyrighted
computer programs relating to the DX'ing and listening hobby. Most programs
are for the Commodore C-64 and VIC-20, but there are several excellent ones for
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the Timex-Sinclair, the Apple, the TRS-80, and other major brands. All software
is available in hard copy; some is also available on cassette or disk.

Regular reports on the committees are broadcast in the ANARC Report and
printed in the ANARC Newsletter. The September issue of the Newsletter usually
contains the annual activity reports of all the committees.

Summary

Much more could be said about the ANARC, its history and its operations, but to
do justice to the organization would require a separate book. The best way to
learn more is to read the Association’s Newsletter, listen to its broadcasts, attend
the ANARCONSs, and—most importantly—join its clubs. These things will also
add to knowledge and enjoyment of the listening hobby. And that is really the
bottom line to what ANARC is all about!
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COMPUTERS AND DX'ING

Bill Krause, Ph.D.

Like many of us, Bill Krause
started his DX'ing career at an
early age—13, in his case. His spe-
cial areas of interest include the
Tropical Band stations of Indone-
sia, South Asia, and sub-Saharian
Africa.

For several years, Bill has
been deeply involved in computers
and their ever-growing links to ra-
dio monitoring and DX’ing. He
chairs the ANARC Computer Infor-
mation Committee which explores this field and makes information availa-
ble to those desiring to add computers to their gear to use with their
hobby.

Bill feels very strongly that computers are on the verge of revolution-
izing our hobby. He stresses the need to become comfortable in using
computers so that we may continue to enjoy listening and DX'ing as the
hobby changes in response to new technologies.

Bill lives with his wife and four children in a suburb of Minneapolis,
Minnesota.
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Five years ago, when home computers were just beginning to become popu-
lar, a very good friend of mine told me what wondrous machines they were, and
how I ought to have one. I politely informed him that I couldn’t possibly think
of enough uses to justify buying one. Now, five years later, our family owns four
computers and a room full of peripherals, accessories, and software. I have had
to eat my words, because I have thought of more than enough uses, just relating
to my radio hobby, to justify the cost of my computer equipment, and that's
without considering all the nonradio uses our family makes of the computers.

I am a very serious DX'er, and have been for a number of years. A little
more than three years ago, I invested $1500 in a quality receiver. Its perform-
ance has not disappointed me, and has enabled me to get some very excellent
DX. Then, about a year ago, after having first experimer.ted with a more mod-
estly priced computer, I spent about $200 on a larger-capacity computer. Its
performance has been equal to that of my receiver. First with the smaller-
capacity computer, and now with the somewhat larger model, I have learned to
use the computer to make my DX'ing simpler and more effective.

The Computer as an Accessory

148

Most of you reading this will probably not have spent quite as much on your
radio equipment as I have, but you will still have a very sizeable investment in
equipment. Also, most of you will have invested in equipment and accessories
designed to improve the performance and operation of the receiver. And, like
me, most of you will be on the lookout for that one special piece of equipment
that will give you that extra edge in performance that all DX'ers always seem to
be looking for. The point I am trying to make is that a relatively modest-priced
home computer is a very cost-effective radio accessory -hat will significantly
improve both your equipment’s and your performance, and will add measura-
bly to your enjoyment of the radio hobby.

Using a Computer

First, I will introduce you to the many and varied ways that you can use a
computer in the radio hobby. Then, I will go over specific applications for
specific special areas of the radio hobby, such as SWL":ng, DX'ing, and the
utilities. We'll look at some simple programs, and we'll view the output of some
longer, more complex programs. If this whets your appztite and you're still
interested, I'll review some of the computer equipment you'll want to use with
your radio, and mention some of the best places to get it. Then, we'll have a
closer look at some of the more unusual and specialized applications of com-
puter technology to the radio hobby. Finally, we'll conclude with more sources
of information, a look into the future, and a few parting words.

We’ll assume that you don’t have any use for a computer, other than a need
to use it for your radio hobby. Most people will eventually find a considerable
number of applications for a home computer beyond just using it as a radio
accessory but, for the purposes of this discussion, we will assume that you are
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using the computer only as an accessory to your radio and that is your only
reason for getting one.

Why spend the money, even the relatively modest amount required, to get a
computer to use with your radio? How can this bundle of IC chips attached to a
typewriter-like keyboard help with your radio? In answer, there are a number of
ways you can use a computer with your radio, and which of them you use
depends to a large degree on just how you use your radio.

Cataloging Your Schedules

None of us, of course, are just DX'ers, or just SWL'ers, or just into utilities. Each
of us in the radio hobby has his or her own unique blend of emphasis. I am
primarily a Tropical Band DX'er, but I listen to the BBC all the time. Thus, how
the computer is used as part of the radio hobby will, to a very large extent,
depend on just how we listen. The SWL'er, who is primarily interested in
program listening, will find different uses for a computer than will a DX'er. But
there are uses for each particular emphasis, and there are some uses that all
radio enthusiasts will share. Thus, there is something for everyone.

I have a desk drawer full of program schedules, some of which are current,
but many of which are long outdated. Most SWL'ers go to rather elaborate
efforts to make their favorite program schedules as easily accessible as possible.
It is inherent in their nature to want to know just where to tune to, with as little
hassle as possible in finding that information. Some, like me, stuff a drawer full
of the schedules that friendly broadcasters are constantly sending out. Then,
they spend an indeterminable amount of time searching through the drawer
looking for just the right schedule. Others clip charts out of some of the hobby
magazines that publish this information. Some make charts that they tape to the
walls of their shack, or even to their radios. Some use index cards. Finally, quite
a number of SWL'ers subscribe to various services that will do this for them.
What it all boils down to is that most SWL'ers go to a great deal of time, effort,
and, sometimes, expense to make program and scheduling information as easily
accessible as possible, but usually with only limited degrees of success.

Organizing Your Schedules

One thing that every computer can do well is organize data. Thus, home com-
puters are well suited to fulfilling this need of the SWL'er. An advantage that
computers have over the traditional means of carrying out this task is that they
can usually do it much faster, and in a more satisfying manner than other
methods. Speed is particularly significant since looking through a drawer for
just the right schedule or checking a stack of index cards can take a fair amount
of time. Even checking a chart taped to a radio can be a hassle, particularly if
you're looking for the schedule of more than one country. Of course, it takes a
bit of time to load a schedule-type program into the computer, but once it's
loaded, it's there as long as the computer is on, and it provides almost instant
access to the desired information. Many computers have built-in clocks that can
be used as timers.
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SWL Shortwave Programs

Public domain software, which will automatically display the schedules of the
stations broadcasting to North America and the times when they are actually
broadcasting, is currently available for several computers. Also, several pro-
grams have been written for the SWL'er by fellow SWL'ers to do the sort of
things I just mentioned. The pioneer in this field is Bill Cole of North Cape May,
New Jersey, who first worked with a VIC-20 and later with a Commodore 64.
His first program was ""English Language Broadcasts to North America.”” He
wrote this program incorporating the data appearing in English Language Broad-
casts to North America, a regular feature by Roger Legge that appears in
FRENDX. Bill's program, by the same name, was originally published in
FRENDX. 1t is now widely circulated, and is available from the ANARC Com-
puter Information Committee, from Bill Cole, himself, and from other sources
as well.

Bill Cole's program was originally written for the VIC-20, but has now been
translated for use on several other types of computers. Bill's program will
enable the user to access the information by typing in either the time period of
interest, the name of the station, or the frequency. The program will also use the
VIC's built-in clock to automatically display the stations broadcasting in English
at a given time, assuming the user has selected that option and has set the
computer’s clock. Bill has revised this program several timss to reflect the latest
data, and to incorporate faster and more sophisticated data sorting techniques.
Samples of the output of this program can be seen in Fig. 10-1. George Wood, of
Radio Sweden International, also using a C64, has developed a similar program
for English broadcasts to Europe. His program is formatted somewhat differ-
ently, but it also provides a very useful output.

Other Programs

150

Now that Bill is working with a Commodore 64, he has utilized the com-
puter and his programming skills to develop a new series of programs even
more useful to the SWL'er. In this series of programs, he incorporates a World
Map Clock as a menu. This menu displays a world map, local time, GMT, and
the local time for selected cities around the world. The user can select from the
program options found in the ELBNA programs. An additional feature of the
"SWL Guide"’ program allows the user to instantly access propagation data such
as sunrise/sunset, distance, bearing, and MUF for any of the cities whose sched-
ules are included as part of the program. Also, with the input of proper data,
independent propagation calculations may be made for sites other than those
included in the program. The program is a little long, and may take tape users
some time to load, but it has been found to be tremendously useful.

Another question the SWL'er often faces is the time when a certain program
or type of program is on. When, for instance, is your favorite DX program on, or
when are music programs of different specific stations being broadcast? Some
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Fig. 10-1.
Computer
printout of
English
language
shortwave

broadcasts.

30 - 115 GHT

S810 KHZ 9880 KHZ O KHZ
BRT - BRUSSELS BELGIUM
BEAMED TO NORTH AMERICA
DAYS ON: MONDAY THRU SUNDAY

100 - 157 GMT

53830 KHZ 734S KHZ 9S40 KHZ

R PRAGUE - PRAGUE CZECHOSLOVAKIA
BEAMED TO EAST NORTH AMERICA
DARYS ON: MONDAY THRU SUNDAY

100 - 145 GMT

8730 KHZ 11375 KHZ O KHZ2
RBl - BERLIN GDR

BEAMED TO EAST NORTH AMERICA
DAYS ON: MONDAY THRU SUNDAY

magazines, such as RIB and DX ONTARIO attempt to address this, but, gener-
ally, this information is not readily available as mere scheduling information.
There are no programs, that I am aware of, which address this problem with
quite the same degree of polish as does Bill Cole’'s program for mere frequency
scheduling, although George Wood does approach it to a very limited basis in
his program. However, several programs are available that do deal with the
time-of-day problem to a larger extent. Generally, these programs are set up to
organize and sort data in this matter of broadcasting times. Generally, what they
lack is the specific data itself, so that while necessary data is already included in
the ELBNA family of programs, the individual users of these programs must
themselves fill in the appropriate data. This involves a bit of work on the user's
part, but it is really necessary, because due to the nature of the issue they
address, these programs generally must be personalized to suit the individual
requirements of the user. Generally speaking, instructions for incorporating
data into a program is usually included with the program. For an illustration of
the wording of these programs, see Fig. 10-2. I have found that the work
involved in customizing the program is minimal and the results very satisfac-
tory.

World Radio TV Handbook

Most SWL'ers (indeed, almost everyone who is serious about shortwave radio)
are familiar with the World Radio TV Handbook. This almanac-like book, which
is published yearly, contains a wealth of information about radio and TV sta-
tions throughout the world. It also contains a great deal of material about the
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Fig. 10-2. A
computer
program
designed to
handle program
information and
types.

100 PRINT”(CLR}":REM ®*®ARRAY SORT®**

10S GOSUB2000: REM TITLE

110 PRINT"CC/DNI{C/DNICC/DNI{C/ONI(C/DNI{C/DNI{C/DNI{C/DN3{C/DN3I{C/DN3(C/DNI(C/R
TIC(C/RTICC/RTICC/RTI(C/RTINEED INFORMATION (Y/N)?"

111 INPUTAS

112 IFAS<>"Y"THEN11S

113 IFAS="Y"THEN GOSUB 3000

115 PRINT"(CLRI{C/DN)(C/DNI{C/ON2{C/DNI{C/DN)(C/ON} INPUT A NUMBER EQUAL TO OR GR
EATER THAN";

117 PRINT*THE # OF LOGGINGS IN YOUR DATA LISTINGS”

119 INPUT DL

120 F=10:DIMASCOL,F)

130 1=-1

135 PRINT"(CLRY{C/DN}{C/DON2CC/DN3CC/DNIC(C/ONI{C/ONICC/DONICC/INICC/DNI(C/DNI(C/RT
JCC/RTICC/RTICC/RTICC/RTI(C/RTIREADING DATA"

140 FOR J=1 TO F

150 READ ASCI, J)

160 IFASCI,J)="END"THEN 300

170 NEXT J

180 I=I~1

190 GOTO 140

200 LE=0:REM<LE=-LOG ENTRY PRINT COUNTER:REF LINES 340,535>

300 PRINT”(CLRI(C/DN}{C/DN)}SELECT ONE OF THE FOLLOWING NUMBERS (1 TO 8)"

302 PRINT"(C/DNI(1)OPENING TIMECGHMT)":PRINI"(2)CLOSING TIME(GNMT)I"
303 PRINT”(3)STATION™:PRINT"(4)COUNTRY”: PRINT"(S)BEST FQ"

304 PRINT"(BIOTHER FQS":PRINT"(7)DX PROGRANS"

306 PRINT"(B)DAY OF THE WEEK"

320 INPUT X

321 ON X GOTQ 322,323,324, 325, 326, 327,328,329

322 PRINT"OPENS AT (GMT)":G0OTO330

323 PRINT"CLOSES AT(GMT)>":GOTO 330

32t PRINT"WHICH STATION":GOTO 330

325 PRINT"WHAT COUNTRY":GOTO 330

326 PRINT"WHAT FREQUENCY":GOTO 330

327 PRINT"ALTERNATE FREQUENCY™:GOTO 330

328 PRINT”TYPE THE LETTERS DX TO LIST DX PROGRAMS”:GOTO 330

329 PRINT"WHAT DAY OF THE WEEK(SUN,MON,TU,WED, THU,FRI,SAT)>":GOTO 330
330 INPUT KS

332 PRINT"(CLR2":FORL=1 TO I

340 IFAS(L,X)~X$ THEN Q=-1:LE-LE~+1:GOSUBS00

350 NEXT L

360 IFQ<>1THENPRINTKS"NOT FOUND. PL. CHECK YOUR INPUT”

370 0=0

375 PRINT"{(C/DN}(C/DNIANOTHER SELECTIONCY/N)": INPUT BS

380 IF Bs="" THEN 380

390 IF Bs="Y" THEN 300

400 IF BS="N" THEN PRINT"(CLRYHOPE YOU FOUND THE PROGRAM USEFJL"

410 PRINT"(C/DON)(C/DN}YOUR SUGGESTIONS ARE MOST WELCOME."

415 PRINT"PLEASE CONTACT ME AT THIS ARDDRESS: ™

420 PRINT"(C/ONI(C/DN)}(C/DNI(C/RTI{C/RTI(C/RTINEVILLE DENETTO"

425 PRINT"(C/RTI(C/RTX(C/RTI(C/RTIKAKABEKA FALLS"

430 PRINT”(C/RTXCC/RTI(C/RTI(C/RTIONTARIO, CANADA"

43S PRINT"(C/RT2(C/RTI{C/RTIC(C/RTIPOT 1wO"

450 END

S00 @=1

S10 FORJ=1TOF

S1S IFLE=(B) THEN LE-O :GOSUB 1000

S20 IFJ=XTHENPRINTCHRS(32);

S30 PRINTAS(L,J)CHRSC144)CHRS(32);

S40 NEXT:PRINT:RETURN

S50 :

1000 PRINT"(CLRY(C/DN)(C/DN}{(C/RTI{C/RTI(C/RT3I(C/RTIPRESS ANY KEY"
1010 GETAS: IFAS=""THEN1O10

1020 RETURN

1030 :

2000 PRINT"(CLR)":AS$«"{C/DN}*"

2020 FORN=STO15:PRINTTAB(N)AS; : FOR1=1T0100:NEXT:NEXT

2030 FORM=1TOB:PRINTTAB(S)AS; : FOR1TO100: NEXT : NEXT

2040 FORP=S1017:PRINTTAB(P)AS; :FORJ=1TO100:NEXT:NEXT:PRINT

2050 PRINT"(C/ON}C(C/DNI{C/DNI{(C/DNI(C/DNI{C/DNI(C/DNI(C/RTI{(C/RTI(C/RTIC(C/RTILC/
RTX(C/RTICC/RTICC/DNICC/RTISUPER": PRINT ’

2055 FOR!=1T0S00:NEXT

EO?O PRINT"(C/RT}(C/RTIC(C/RTIC(C/RTICC/RTICC/RTI{(C/RTICC/RTIC(C/RTICC/RTI(C/ONISEL
cT"

2070 FORI=1TO3000:NEXT

2100 RETURN

3000 PRINT"(CLRICC/RTI{C/RTI(C/RTITHIS PROGRAM ALLOWS YOU TO SELECT LOGOINGS BY
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Fig. 10-2 (cont)) 3010 PRINT" 1. STARTING GNT"
3020 PRINT" 2. CLOSING TIME"
3030 PRINT" 3. STATION NAME"
3040 PRINT " 4. COUNTRY"
3050 PRINT “ S. BEST FQ@"
3052 PRINT " 7. DX PROGRAMS"
3053 PRINT " 8. DAY OF THE WEEK"
3055 GOSUB1000
3060 PRINT"CCLRICC/DNICC/DNICC/DNI INITIALLY, YOU WILL ASKED TO INPUT A NUMBER
BASED ON ";

3062 PRINT"THE NUMBER OF LOGGINGS IN YOUR PROGRAM"
306 PRINT"(C/ON) PLERSE PAY STRICT ATTENTION TO THIS
3066 GOSUB1000

INPUT"

3068 PRINT"(CLRI{(C/DN)(C/DN) MAKE SURE THAT ALL DATA ENTRIES ARE CORRECT; IN
PARTICULAR"

3070 PRINT" 1.THAT YOU HAVE NO MORE THAN (C/ON}10{C/RT} FIELDS”

Egge PRINT" 2.THERE SHOULD NOT BE MORE THAN (C/DN}3S COMMASCC/UPY IN ANY

3074 PRINT"ENTRY"

3076 PRINT"(C/DNI(C/DNISTUDY THE ENTRIES
UlDE”

3078 GOSUB 1000

3073 RETURN

MADE IN TH1S PROGRAM, TO SERVE AS A §

S000
5002
PGM) ,
5004

REM<<< DATA FORMAT FOR 'ARRAY SORT'>>>

REMCBMT (START) ,GMT (END) ,STN, COUNTRY,BEST FQ, OTHER FQS.DX(=DX
DAY ,DTHER INFQ»

REMCALL ITEMS MUST BE SEFARATED BY COMMAS EXCEPT

UNDERCLOSECLOSECLOSE 'QTHER INF >

S003

REM <ITEMS IN 'OTHER INFD' MAY BE SEPARATED BY A SPACE...NEVEK BY A

COHHA)))

S006
S007

REH<TYPICAL ENTRY:0100, 1200, INDIA,AIR,11620,9312,XX,DLY,PR NORMALLY, K S007>

5008

5010
S01S
S020
508s
5030
503S
SO040
SO04S
S0SS
SOE0
S06S
5070
5075

DATAOS1S.1100,FR3 NEw CAL,11710,7170,XX,DLY. XXX,k (5010)
DATA1000, 1100, RK, KDRER, 2570, 0000, XX, DLY, XXXXX, (S015)
DATA1000,1100,AIR, INDIA, 17875,0000, XX, DLY . PR NORMALLY, (S020)
DATA1000, 1620, PERTH,AUSTRAL A, 8610,6140, XX, DLY, XX, (5025)
DATA1000,1700,VON,NIGERIA, 15120, 0000, XX,DLY, XX, (S030)
DATA1030,1130,SLBC,SRI LANKA,17850,15120 11835,XX,DLY, XX, (S035)
DATAL1100,1130, R.NOGADISHU, SOMAL 1A, 3585, 0000, XX, DLY, XX, (5S040}
DATAL1100,1200,V.C.AS1A, TAIWAN, 5380, 0000, XX, OLY, XXX, (S045)
DATA1100, 1400, 4VEH  HAITI, 11835, 9770, XX,DLY, XXX, (S0S5?
DATA1130,1155,R.NAC. ,ANGOLA, 11955, 9535, XX, MON-FRI, XX, (SO60)
DATA1130,1210,R.POLONIA, POLAND, 17865, 11840 S67S 9525, XXDOLY, XXX, (SOES)
DATA1130.1230,R.THAILAND, THAILAND, 11905, 9535, XX,DLY, XX, (S070)
DATA1300, 1600,R.MALAYSIA, SABAX, SS80, 4970, XX, DLY, XXX . (S07S)

SOBS DATA1400, 1425.R.FINLAND, F INLAND, 25950, 15400, XX ,MON-SAT, XX, (S08S)

S090 DATAL1230,1257,0RF, AUSTRIA,21615,0000, XX,DLY, XXX, (5030)

S100 DATA1230, 1430, SLBO,SRI LANKA, 15425,9720,XX,DLY, XX, (51003

5110 DATA1300,1325,R.FINLAND, FINLAND,K 2145, 15400, XX, MON-SAT, XXX, (5110

S11S DARTAR1300,1330,R.BUCHAREST,ROMANIA, 17850,15250 113840,XX,DLY, XXX, (S11S)
S120 DATA1330,1415,RB!,0DR, 214565, 0000, XX, DLY , XXX, (S120)

5125 DATAR1330, 1420, RN,NETHERLANDS, 1760S, 11930, DX, THU, XXX, (5125)

S130 DATA1330,1S00,AIR, INDIA, 15335,11810, XX, DLY, XXX, (5130

5135 DATA1330 .1S8S.RF.FOM:AMD.21475.15400, XX, SUN, XXX, (513%5)

5140 DATA1330,1000,BBC,UK,21710,21600,21470 15070, XX, DLY. XXX, (5140)

S1S0 DATA1400, 1430, KTWR,GUAM, 21730,21700, 26030,25730, 17830, XX, SUN, XX, (51501
S155 DATA1400, 1430, RS, SWEDEN, 2165, 0000, DX, TUE, XX, (S15%5)

S160 DATA1400, 1430, RTASHKENT,CSSR, 11765, 9600, 9540, 6025, 5945, XX, 0LY , XX, (5160)
S165 DATA1400, 1430, RULAN BATOR,OQUTER MONGOL1A, 12070,9575, XX ,NOT SUN, XX, (515%S
6000 DATA1400, XX, XX, XX, XX, XX, X, X,X,X,

6010 DATA1400,Q, Q 0,0,0,0,0,0,0

65020 DATA1400,w, w.w,w,w_w,w.w,w

6030 DRTRIHOO.R,R.R,R.R,R.R,R,R

6040 DATA1400,T,T7,7,7,T7,T,71,T,T

6050 DATA1400,Y,Y,Y,Y,Y,Y.Y,Y,Y

6060 DATA1400,U,U,U,U,U,U,U.U,U

6070 DATA1400,1,1,1,1,1,1,1,1,1

10000 DATA END

20550 FORI=12100;NEXT

63000 REM®**yUIC BI-DIRECIONAL SCROLL®**ANY MEMORY®<** 'COMPUTE',FEB 1983,P.189%*e
63001 SA=PEK(44)*256+FPEEK(43)~1

63002 LN=PEK(SA+3)+PEEK(SA4)*256

63003 PRINT"(CLR)(C/RT)30T063010": PRINT"LIST" ;LN;

63010 I1F PEEK(197)=5 THEN 63100:REM TEST FOR * KEY

63020 IF PEEK(197)=61 THEN 63200:REN TEST FORP '+' KEY

63030 GOTO 63010

63100 SA=5A+5:G0T0 63002

63200 S5A=5A-L:IF PEEX(SA)=0 AND PEEK(SA-41¢<>0 AND PEEK(SA-3)<>0 THEN §3002
63210 GOTO 63200
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radio hobby in general. A great many of us are currently shelling out nearly
$20.00 annually to purchase a copy. It has been suggested that information
about the various countries and their radio operations could be easily stored in
files on a computer disk. Also, the information would probably be easier to
access, more attractively displayed, and would take up less space than the
WRTVH currently does. Since much of the information in the WRTVH does not
change from year to year, updating the information would also be fairly conve-
nient and would be much less expensive than buying a new WRTVH every year.
Some SWL'ers are already working on projects of this nature. Perhaps in the
future, a complete file will be readily available to the SWL community.

Is a Computer a Good Buy?

154

A computer isn't the answer to every need of the SWL'er. It won't make static
go away, it won't eliminate interference, and it won't even make the broadcast-
ers choose their frequency more wisely. It can, though, as you will see, be a
very useful tool. Does every SWL'er need one? That depends. Generally speak-
ing, if you're only going to listen to a few major international broadcasters and
have absolutely no other use for a computer or any interest in radio, beyond
listening to a small handful of broadcasters, then it might not be worth it.
However, if you have any possible use for a computer, beyond the minor
problem of keeping track of the schedule of a few broadcasters, or if you can
possibly use it for other than radio, then a computer can be a very useful tool.
However, how ‘much’’ computer you get will depend on a number of different
factors that we will look at a bit later on in the chapter.

I have just gone to some length to tell you how useful a computer is to the
SWL'er. Now I am going to let you in on a little secret. A computer is an even
more useful tool for the DX'er. This judgment is based not only on the fact that I
am primarily a DX'er, myself, but also due to the fact that the computer’s ability
to organize and effectively present data is a characteristic that is just as impor-
tant to the DX'er as it is to the SWL'er. Add to this the computer’s incomparable
ability to make complex calculations far more rapidly and accurately than is
possible with any other tool that is available to the DX'er and you will see its
potential. Since calculation and data organization are different utilizations of the
computer for the DX'er, let's take a moment to look at them separately.

Data Storage

First, let's see how the DX'er can use the computer's ability to sort and present
data to his or her advantage. In some respects, this usage is similar to the way
that an SWL'er uses the computer, and, in some ways, it is different. First, of
course, data may be sorted in ways similar to the methods used by the SWL'er—
data may be sorted by time, frequency, station, etc. Often, both the SWL'er and
the DX'er will use the computer to replace their index cards. However, while
the SWL'er may seek programs with the data already built into them, such as
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Bill Cole's ELBNA programs, the DX'er must always use programs that lack
data (the data must be entered on prompting) because no two DX'ers will have
the same data. Every DX'er must personalize his or her programs. This, of
course, means some familiarity and work with the computer for the DX'er
entering the data. (Of course, the DX'er will have to record that data some-
where, whether the data are on index cards or on a computer disk. My experi-
ence has been that it is just as easy and as quick to enter the data on the
computer and then save the data to diskette as it is to record data on index cards.
The computer's big advantage is the speed and manner in which it presents the
data upon recall.)

Programs

Fig. 10-3. Data
management
programs.

One result of a program which lacks data is that the programs themselves tend
to be reasonably short. The simplest programs may not be much more than a
dozen or so lines long; even the most complex and sophisticated of these pro-
grams are hardly ever more than several tens of lines long. The difference in the
programs is the speed with which they operate and the variety of ways they
present the data. Fig. 10-3 shows examples of both a simple and a more complex
program. Even the slowest and simplest of programs operates very fast com-
pared to the manual means that have been the only alternative in the past.
Using one of the programs, I can obtain in several seconds the following
information on any of the countries I am interested in: times and frequencies,
number of loggings, and dates of logging. The ability to do this quickly enables
me to focus my attention more precisely than was previously the case, and it

10 REMe . PROGRAN BY

20 REM PAUL BLANCHARD 148 CAROLINE ST. ROCHESTER N.Y.14620

30 REM FEEL FREE TO CONTACT ME FOR MORE INFO DR TO MODIFY

35 REM THIS PROGRAM.

40 REM PLEASE DON'T CONTACT ANARC. BEST OF 73°'S.

S0 PCKE36B875,2%:PRINT"(CLR) "S.W.RADIO LOG.”

60 FORQ=1TO7S0O:NEXT

70 PRINT"(C/DN){C/DN} USE FRED,GMT,STATION,OR TYPE OF PROGRAM.":K$=" KMZ."
B0 PRINT"(C/DN) EXAMPLE...FORMAT"

S0 PRINT"(C/DN) STATION...R.CANARDA GMT...0200 FREQ...S960 (XH2)"

100 PRINT™ TYPE...DX"

110 PRINT" ' '...MAILBAG"

120 PRINT"(C/UPX(C/UP)";XS; : INPUT"SELECTION";S$: PRINT"(CLR)";SS$; "(C/UP2"
130 READAS;BS;CS;DS;ES;FS

140 IFAS$="-1"THEN RESTORE:XS=" ANDTHER ":60TD120

1S5S0 IFAS~SSTHENPRINTDS; " GMI"TAB(9)BSTAB(1S5)CS

160 IFB$=SSTHENPRINIDS; " GMT"TAB(10)AS

170 IFCS=SSTHENPRINTDS ;" GMI"TAB(10)AS

180 IFES=SSTHENPRINTASTAB(14)DSTAB(13)FSTAB(22)BSTABC2B)ICSTAB(3IIDKSTAB(YY) "--"
130 IFDS=SSTHENPRINTCSTAB(G)BSTAB(12)AS

200 GOTO130

210 DATAR,.MOSCOW, 15100,15150, 1600, ,

220 DATAR.MOSCOW, 9640, 9600, 0200, ,

230 DATAR.CANADA, S960, 9755, 0300, MAILBAG, SUN

240 DATAR.CANADA,S960,975S, 0200, DX, SUN

250 DATAR.CANADA,S960, 9755, 0000, MAILBAG, SUN

260 DATANEDERLAND,B16S, 9590, 0300, DX, THU

270 DATAW,GERMANY,KB040,6145,0100,,

60000 DATA-1,,,,,DON’'T REMOVE THIS DATA LINE

(A) Simple program.
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Fig. 10-3 (cont.) S PRINT"(CLRI{C/RT)I(C/RTICC/RTI(C/RTI"
1

o PRINT" sSesoabOBSBRES"
12 PRINT”  {C/RI}® (C/RTICC/RTI®"
15 PRINT”  (C/RT)*{C/RTI(C/RTIDUAL SDRT(C/RTI{C/RI}*"
16 PRINT®  (C/RT)®(C/RT){(C/RT) {C/RTI{C/RT}*"
20 PRINT" {C/RT)eosesossssne
21 FORI=1TO4000:NEXT:PRINT"(CLR)"
25 PRINT"THIS PROGRAM LETS YOU SORT LOGGINGS BY ---=-":PRINT"DAY OF THE
WEEK---";
26 PRINT”  GMT--- STATION---OR  FREQUENCY”

30 GOSUB 3030

75 CLR:RESTORE

76 DIMCS(100):REMCCCCCDINCS(2). . "2 'NUST HAVE A VALUE GREATER THAN
77 REM...THE NUMBER OF DATA LINES

80 PRINT"{CLRI{C/DNI{C/DNI{C/DNI{C/DNI{C/DNI{C/DNI{C/DNIC(C/RTI{C/RTI{C/RTIC(C/RT2
DATA BEING READ”

S0 N-1

91 READ CS(N):REM C$(JI=-CS(N)

92 1FCS(N)="END"THEN 100

83 NeN+l

94 GOTD 31

100 N=N-1

240 PRINT”(CLRI(C/RTI(C/RTI(C/RTI2"

25C PRINT"SELECT ONE OF THE FOLLOwING LETTERS DEPENDING ON HOW YOU
WANT THE LDG"

251 PRINT"SORTED"

255 PRINT:PRINT

260 PRINT”D=DAY OF THE WEEK”

261 PRINT" G=GMT”

262 PRINT" S5=STATION"

263 PRINT” F=FREQUENCY"”

264 PRINT

265 PRINT"SELECT EITHER D, G, F, OR $ ":PRINT

267 PRINT"YDUR SELECTION IS...?"

290 INPUT Ds

293 IFDs-"D" THEN A=1:GOTD 320

294 IFDS="G" THEN A=5:60T0 320

295 IFDs="S" THEN A=12:G0OTO 320

296 1FDs$="F"THEN A=17:GOTD 320

300 REM: SET THE VALUE OF EACH FIELD TO THE VALUE OF (5O

320 B-S

321 PRINT"{CLR{C/DN) S=SHELL SDRT, DR B=-BUBBLE SORT..SELECT (C/RT}S OR B ":INPU
T A%

322 IFAs$="B"THEN 330

323 [FR$="S"THEN 1200

330 PRINT"(C/DN)BUBBLE SORT":REM<<<BUBBLE SORT BEGINS>>>

331 T1$-"0000C00"

340 FOR J=1TON-1

350 IF(MIDSCCS(J)Y,A,BICMIDS(CSC(I+1)),RA,B,)0) THEN 420

360 TE=Cs$(J-+1)

370 FOR X=J TO 1 STEP-1

380 IF(MIDS(CS(K),A,B,)(MIDSCTS,A,B,)) THEN CS(K+1)=Ts: GOTO 420
330 CS(K+1)=C$(K)

400 NEXTL

410 CS(1)=Ts

420 NEXT J

422 eA-TI1

425 T1=INT (CC((AA)/60)>*1005/100: PRINT”BUBBLE SORT TIME=";T1;"SEC"
426 PRINT“SHELL SORT TIME =" T2

430 REM®®*eSQORT ENDSeee=e

435 [F=17 THEN B=30

436 PRINT"(C/DNXDAY GMT SIN FQ"

437 PRINT"(C/RT)>— —  —  —*"

%38 0-1

440 FORJ=1TON

445 PRINT CHRS(144)C$(J)

450 IF LENCCS(J))(23THENPRINT "(CLR)"CHR$(28)TAB(A-1)MIDS(CSC¢JI) A, B):GOTO4S?
457 1F J=0=10 THEN Q=0-1:G0OSUE 3030

460 NEXT J

466 PPINT"®**ASTERISKS INDICATE DX-PROGRAMS=®e*"

480 PRINT "(C/DNIDO YOU WANT THE SORT CHANGEDCY/N)" :INPUTAS

481 IFAS="Y"THEN 240

482 1F AS="N"THEN 1000

1000 PRINT"(CLRI{C/DN2I{C/DNI{C/DNI(C/DNI{C/DN2I(C/DNI(C/DNI(C/DNIHOPE YOU FOUND T

(B) Complex program
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Fig. 10-3 (cont.)

HE PROGRAM USEFUL”:END
1010 :

1200 PRINT”{C/DN)SHELL SORT”":FORI=1T0300:NEXT
1201 CC-T1

1205 G=N/2

1210 IF G~0 THEN 1350

1220 FOR J=1 TO N-G

1230 IF NMIDS(CS(J),A,) <= MIDS(CS(J+G),A,B,>THEN 1290
1250 Ts$~Cs(J)

1260 CS(J)=CS(J+G)

1270 CS(J+G1>=TS

1280 E-J

1280 NEXT J

130C IF E=0 THEN 1330

1310 E=-O

1320 GOTO 1210

1330 G=INT(G/2)

1340 GOTO 1210

1350 DD-TI:T2=INT (((DD-CC)>/60)*1005/100

1352 PRINT"SHELL SORT TIME=";T2;"SEC"

13S3 PRINT"”BUBBLE SORT TIME=";T1

13SS IFA=17 THENB=30

1359 R=1

1360 FORX=1 TO N

1370 PRINTCHRS(144)C$(X)

1372 IF LENC(CS(X))<23 THENPRINT"(CLR)"TAB(A-1)CHRS(28>MIDS(CS(X),A,B):G0OTO0 1375
1374 PRINT”(CLRJ}{CLR)"TABC(A-1)CHRS(2BI)MIDS(CS(X) ,A,B)
1375 IF X=R*10 THEN R=R+1:GOSUB 3030

1380 NEXT X

1390 PRINT"WANT TO CHANGE THE SORTCY/N)>”:INPUT AS
1400 IFAs="Y" THEN 240

1500 1FAS="N"THEN PRINT"(CLR)":END

3030 PRINT"(C/DN} PRESS ANY KEY"

3040 GET AS:IFAS=""THEN 3040

3050 RETURN

5000 REM(((START OF DATA...ENTRIES MUST START AT COLUM 'S 1,5,7, & 12 ONLY)))
5040 DATA "SUN 0230° HCJB 09745,95B0, 15300,17675"
S0S0 DATA “SUN 0249* RN 09590, 5885, 15325,17715"
S060 DATA "SUN 0112 RA 21740"

S070 DATA "SUN 1231® 0ORF 21535"

S0BC DATA "MON 0010* KOLIS11640"

S0S0 DATA "MON O04S* SFR 11880"

S100 DATA “DLY 0900 BBC 15070,1195S”

S110 DATA "DLY 0800 RJ 15185"

5120 DATA "DLY 1000 RA S995"

5130 DATA "DLY 1010 VON 1S5250"

S140 DATA "SAT 1100 TWR 11815~

S150 DATA "WED 1205 VAT 21485"

5160 DATA "FR1 1230 SLBC 15425"

$170 DATA "Tu 1235 VOG 11645"

5180 DATA "SAT 1300 RSA 21535"

S$19C DATA “SUN 1430 HCJB 17885"

S200 DATA "SAT 1430 UNR 2160,21265"

5210 DATA "SUN 1700 WYFR 21615"

Sec0 DATA "DLY 0230 RA 17795”

S230 DATA "FRI 2130 BUD 9533"

5240 DATA "SAT 2030 RN 21685,17695"

S260 DATA "SUN 0230 BBC 11750,9915”

9999 DATA “END"

(B cont.) Complex program

enables me to use my DX time much more wisely. I can spend all of my time
looking for that station which is most likely to be hearable at just one particular
time. It, of course, doesn't guarantee my hearing a tough DX, but it does
increase my chances of hearing what I am looking for. There is no question in
mind that it has produced results for me. A sample of the output of these
programs can be seen in Fig. 10-4.

COMPUTERS AND DX'ING 157



Fig. 10-4. BURMA-HEARD NOT VER.

Personal scores BBS 4725*,5040,5985

and recent

loggings by REPORTED

others can be FRE 12/1 4725 1315-1330
called on FT 11/20 4725 1210
demand. FRE 3/5 4725 1125

FRE 272 4725 1240
FRE 2/1 4725 1150-1225

FRE 12/22 5985-1445
FRE 12/3 4725 1250
FRE 11/7 S040 1430
FRE 11/7 S8B8S 1445

MORE INFORMATION?
YES OR NO

KAMPUCEA-HEARD NOT VERIFIED
VOPK 1193BK2®*,8635KHZ

REPORTED

FRE 11/14 11838 1245-1300
(GONDERSON)

FRE 8/10 386395 1300+

FRE 3/18 11938 1200-1220

FRE 2/7 11838 1200-1215

FRE 11/23 11938 1200-121S5

MORE INFORMATION?

YES OR NO

1. ANTARCTICR

2. BURRMA

3. CAPE VERDE

4. CONGO

S. DOMINICAN REPUBLIC
6. EQUATORIAL GUINEA
7. ESTONIA

8. FALKLAND ISLANDS
S. GREENLAND

10. GUINEA

11. KAMPUCHIA
12. KIRIBAT

13. LAOS
14. MALAUI
15. HMALl
16. SABATH

17. SUMATIRA

18. UPPER VOLTA
18. URUGUARY

20. YUGOSLAVIA
MORE INFORMATION?
YES OR NO
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Station Logs

A data-sorting feature which is unique to the DX'er is log keeping. SWL'ers are
more interested in hearing the same station over and over again, any time they
want to, but the DX'er is always on the lookout for new and never-before-heard
stations. Most DX'ers, whether they be shortwave, medium wave, FM, TV,
utility, or whatever, are interested in keeping track of their ’catches," and, in
some cases, the verifications or QSLs.

A computer, of course, is quite good at this, but, realistically, it's easy
enough to do this manually. The advantage of the computer here is its ability to
store quite a lot of this data in a relatively small area and then recall it to either a
video display or printed output at the convenience of the user. I have found that
it makes my shack a whole lot neater. Gone are the loose sheets of loggings that
I never could find when I wanted them. Gone, too, are the overstuffed spiral
notebooks. Also, I have been able to easily make duplicate copies of all the
information and store them in a secure place.

The programs to do these wondrous deeds range from quite simple to the
somewhat complex, depending on how many different kinds of data you want
to store, and how many different ways you want to be able to recall the data. A
variety of programs are available from several sources. They will all require the
entering of data, but logging has always been a chore for me and I think the
computer is helping me keep more complete and accurate logs. A sample of
such programs can be found in Fig. 10-5.

Calculating Programs

Because DX'ing by its nature involves listening for stations whose ability to be
heard is at best variable, DX'ers are forever trying to calculate the various
factors which might affect their ability to hear a given station at a given time. I
speak of such things as Sunrise/Sunset times, MUF, distance to the station, and
solar activity.

Coming up with accurate measurements of these things usually involves
some rather complex calculations. DX'ers have always been looking for
cheaper, easier ways to make these calculations. To date, they have not really
been too successful, although such items as The DX Edge represent an attempt at
this. One of the great strengths of the computer is its ability to make complex
calculations rapidly and accurately. Very simple and relatively short programs,
such as the Sunrise/Sunset program shown in Fig. 10-6, can provide the user
with some of the more basic (no pun intended) calculations. Longer programs
will produce a complete set of information for the DX'er, as can be seen by the
sample output from such a program, shown in Fig. 10-7. These programs are
readily available in printed form for most types of computers, and, in some
cases, are available ready-to-run from a cassette tape or a floppy disk. Use of
these calculating programs will unquestionably make DX'ing easier and more
successful to those who use them.
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Fig. 10-5.
“Logbook”
computer
program of the
National Radio
Club.

0 REM"LOGBOOK”

1 PRINT"[CLR/HOMEY ~:PRINT”DO YOU WISH TO QUERIE ITERS BY
"FREQ' OR BY 'STATE’":INPUT XS

2 IF X$="STATE" TMEN 9

3 PRINT"LCLR/HOMEI" :PRINT"WHAT IS THE FRED"

4 INPUT OS:PRINT"[CLR/MOME}".FOR I=1 TD 2500: READ AS

S IF As="END" THEN 15

6 READ BS,CS, DS ES,FS, GS,:IFAS<>DS THEN B

7 PRINT A$;TABCS);BS;TABC14);CS; TAB(20);DS; TAB(25) ;ES: PRINT

F$,TAB(S);GS

B NEXT I

S PRINT"CLCLR/HOME3”: PRINT"ENTER STATE(~-)OR COUNTRY NARE":
INPUT XS: PRINT "[CLR/HOME3"”

10 FOR I-1 TO 2500: PRINT "[CLR/HMORE]"

11 IF AS="END" THEN 15

12 READ BS,CS,DS,ES,FS,GS. IF FS<>XS THEN 14

13 PRINT AS;TAB(S);BS;TAB(14);CS; TAB(2C);DS; TAB(25) ;ES:
PRINT FS,TAB(S);GS: PRINT

14 NEXT [

1S PRINT:PRINT "THANK YOU....END OF PROGRAM....TD RESTART

TYPE 'RUN'":STOP

The next lines are your DATA statements, as man, as you
want. Don't use commas to separate words, unless you enclose
those words in " ", okay?

20 DATA 525, 11/21/78, 01412, R. RUMBOS, ,COSTA RICA, LISTEN
10 CASSETTE
21 DATA 5S40, 12/1B8/79, 04452, XwnT, FT. DODGE, (R, ID FULL

wx & ID
22 DATA END
FOOTNOTES:
A$= Frequency Notice the two ,, after R.
RUMBOS 1n laine 20,
B$= Date this 1is cause | dadn’'t
enter the city or ES
Cs= Time information. A comma
without anygthong enteread
Ds= Call letters to the machine 1s a
blank.
ES= Location (city) Any problems uith this let
me kNow.
F$= State or Country
Wk

G$= Remarks section of your log

THIS PROGRAM WAS WRITTEN ON A VIC-20 AND COMMODORE 6%. Works
with others as well.

Word Processing

At this time, I want to close my discussion on using a computer in DX'ing by
looking at the subject of '"Word Processing for the DX'er.” Most DX'ers aren't
secretaries or typists, and, thus, are probably not well acquainted with word
processing. However, they should become more acquainted with the subject,
because word processing on a home computer is not quite the complex business
that secretaries must deal with. As many DX'ers are not particularly competent
typists, word processing, using a home computer, will make the whole business
of typing a much simpler and easier task. I would have been hard pressed to do
a chapter like this without the use of the free word processor I received from a
computer magazine.

While I took typing in Junior High School, I never felt I had developed
enough skill to really use it on any kind of a regular basis. I was too slow and I
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Fig. 10-6. The
National Radio
Club’s
Sunset/Sunrise
times computer
program.

SUNTIMES--A COMPUTER PROGRAM
Ronald F. Schatz

The following BASIC computer progrem is sspecislly
designed for use with the Sharp PC-1211 or the TRS-80 pocket
computers. It is a simple but rsasonably accurate program
that will calculate the times of sunrise and sunset for any
peint on esrth. While the version of BASIC employed by these
units is surprisingly sophisticated for s computer that is
only twice the size of most calculators, their limited
memory and display area demand s relstively conssrvative,
sconomical program philosophy as compared to larger systems;
this is reflected in the foregoing program.

Sstting fods to PROGRAM:

2: "a" Optional step for “DEF”
program.

S: PRINT "SUNRISE/SUNSET PROGRAN"

10: INPUT “MONTH (®): ";n Asks for the month as a

number .

1§: INPUT "DAY OF MONTH: “;D

20: INPUT “LATITUDEL ;T E.g., input 39°15' as

“3%.18%"

30: INPUT “LONGITUDE: *;L

3S: T=DEG T:L=DEG L

Ssme formst as above.
Converts 0-'-" to
decimal form.

40: INPUT "SEASON (S=1, w=0):";2 Enter “1" if spring or
summer, anything slse
otherwise.

¥S: IF M=1LET Y=100 Month-valus assignments.

$0: IF M=2LET Y=131
55: IF n=3G0TO 110
B80: IF Me4LET Y=11
BS: IF M=SLET Y=41
70: IF M=BLET Y=72
7S: IF M=7LET Y=102
80: IF n=8LET Y=-133
8S: IF n=9G0T0 125
80: IF M=10LET Y=8
95: IF M=11LET Y=23%

100: IF n=12LET Y=89

10S: GOTO 12$

110: IF D<21LET Y=180

11S: IF D>2OLET Y= -20

120: GOTO 135S

12S: IF D<22LET Y=-184

130: IF D>21LET Y= -21

135: Ye=Y+0

140: 1F 2=1LET Y=Y*30/31

Decision for March.

Decision for September

Summer perihslion
correction.

Solar declination
formuls.

145: A=90-SIN Y*23.4S

1S0: B=TAN T/TAN A
1SS: IF G>1G60TD 225

“Midnight-sun” detector.
180: G=(ASN 0)/18

Time-differential

conversion.

165: H=L/1S:J=6-M:E=18-M

170: IF E>24LET E~E-2%t

17%: IF JCOLET J=J-2%

180: IF 2=160TO 195

1685: R=J+G:8=-£-0

190: GOTD 200

19S: R=J-3:S=f-0

200: R=100°DNS R:S=100°DMS S Converts times to ‘t-digit
integrals.

20S: BEEP 1 Waks-up call.

210: PRINT “"SUNRISE AT “;R

215: PRINT “SUNSET AT ;S

220: BOTO 10 Returns to beginning for
more data.

285: BEEP 3 “Midnight-sun” warning.

230: PRINT "POLAR REGIDN - NO

SR NOR SS”
235: G070 10
240: END

Times sre sutomatically calculated in UTC (GMT);
locel-time calculastions can ba performed by adjusting the
longitude to your prime meridian; e.g., add "75" to the
longitude for EST. Enter all "S" latitudes and "W"
longitudes as negatives. The “"Sesson” entry refers to the
Northern hemisphers only.

Comments on SUNTINES sre invited, preferably via
fusings.
-30_

COMPUTERS AND DX'ING

161



Fig. 10-7. PROPAGATION DATA
Output from a

more extensive DATE = 3 /7 22

program for

providing beam HOME QTH = ANOKA MN

direction, DX QTH = 2ANZIBAR

propagation G BEARNS,, | 139 ad@s:E L)

data,

sunrise/sunset BEAM FROM HOME QTH = 61 DEGREES

times tailored PATH LENGTH = 13697 KM OR BS510 MILES
to the user’s

location. SOLAR FLUX = 128 SUNSPOT # = 73

NUMBER OF SKIPS = 4

ANOKA MN SUNRISE = 1211 GMT
ZANZIBAR SUNRISE = 322 GMT

ANOKA MN SUNSET = O 15 GMT
ZANZIBAR SUNSET = 1525 GMT

HOURCGMT) MUF CMH2)
0 174721
1 15.028
e 1t ;137
g 13.514
% 12.857
] 12.506
6 12.144
7 11..853
8 11.623
9 12.582
10 22 .46b
11 25.89
le £8.057
13 29.'5639
14 30.627
15 31 321
16 31.695
177 ilva7.7
18 27.088
19 2 .74%2
20 e2.. 7398
21 21.045
22 15.626
23 1B.445
END DATA
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Fig. 10-8.
Spanish
reception report
written with a
word processor.

6700 1S3rd Lane N

Anoka, Hinnesota SS303
April 11, 1983

Estimados Senores:

Me complace transmitir un informe sobre su difusiocn
recibida aqui sn Anoka, Minnesota (U.S.A.). Esta es la
primera vez que sscucho su sstacion de radio y fue uns
agrsdable experiencis.

La recepcion de sue smisora fue el 12 de sstiembre 13962
de 0002 ds 0030 hora del HMeridiano des Greenwich en una
frecusncia de 15476 kilochertz.

Mi equipo consiste de lo siguiente: un receptor de
comunicacoes modelo R7/DR7 Drake y mi antena dipolo de 33

mutros.

CALIDAD DE SENAL

SINPO 25343

Fuerzs de la Senal: Mala”
Intecrfarencia: Ninguna
Ruido Atomospheric: Moderado
Propagsciones: Pequana

Meritoc Genersl: bastants busns

Espero ma perdonean las faltas que se deben a que NO
conozco la lengua espanola muy bien Seguidaments los

detalles lo qua hs sschuchado sus transmisiones.

made too many errors. So, while I have the English-speaking world's worst
handwriting, I just made do with it. As a DX'er, problems arose when I sent
reception reports to various stations around the world. Certainly those stations
whose native tongue was English would have difficulty with my handwriting, so
it doesn't take much imagination to realize that someone whose native tongue
wasn't English would find my handwriting very difficult to understand, indeed.
There is no way of knowing for certain how many QSLs my handwriting cost
me, but I am afraid the number might be considerable.

Typing on a computer keyboard seems to me to go much faster than typing
on a conventional typewriter. The most significant factor about the word-
processing process is the ease with which errors can be corrected. It's almost
unbelievable. Another factor to be considered is the ability to save finished
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Fig. 10-8 (cont.)

0002 G.n.T. Locutocra

0003 G.M.T. Seleccion vocal por un cantante

0011 8.1n.T. Seleccion instrumental

0008 G.M.T. Seleccion vocal por un cantante

0011 G.M.T. Seleccion vocal por un centante ELECCION

0008 G.1.T. SelEccioneccion vocal por un cantanta

0011 G.M.T. Seleccion vocal por un cantante

0002-001S G.M.T. Programa musical sin anuncios

0015 G.M.T. Locutors con Identificacion de ls estacion.
frecusncia anunciada 6030khz & 15't78khz

00168 G.M.T. Locutora con Identicecion de ls estacion

0018 G.M.T. Sslesccion por un cantants

0021 G.M.T. Seleccion instrumental

0023 G.M.T. Locutors

002t G.N.T. Marcha militar

002S G.M.T. Locutora breve

0025 G.M.T. Marchs militar

0028 G.M.T. Ssleccion “Taps”

0029 G.M.T. Himno nacional

0030 G.N.T. Dejo sl sire

Les rusgo me psrdonen s{ mis informes no son mas
detallados, pero la causs de slloc es que no entiendo muy
bien el espanol hablado.

Espero qus sste informe sea de interss para Uds. Si mi
informa es correcto y util para sl Ingeniero de su Estacion
de Radio, le agradecere me hage llegar la tarjeta o carta

QSL de su Estacion. Una tarjeta o carta QSL, psra ser de

letters on either tape or disk. It enables you to send follow-ups that have the
same quality as the original, and much better looking than the photocopies
commonly used for this purpose.

The most significant use of word processing in DX'ing, for me, is the storing
of foreign language form letters on tape or disk. I used to spend hours copying
form letters from various sources by hand, or filling out impersonal forms. Now
I can recall almost instantly a reception letter in any one of several languages.
Perhaps I want to edit it a bit or change it around and add some appropriate
details, and then I quickly have a personalized reception report in any language
I might desire, from Spanish to Indonesian (and several ozhers as well). Also, 1
always save the original letter on tape or disk, so I can make another original-in-
appearance follow-up, if necessary. When I get my QSL, I just scratch the
particular file for that letter. A sample of such a letter can be seen in Fig. 10-8.

Another use that the DX'er has for a word processor is in the production of
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Fig. 10-8 (cont.)

valor pars sl colsccionista, deabs contsner los detalles
indicedos mencionado mas arriba. Tembien debera contener la
siguiente declaracion: "Los dstalles de su informe han sido
ravissdos y 38 ha comprobada que son coorectos. Por la

presente, verificamos su recepcion de su smisora.”

Le sgradecers quiera anotar la tarjsta/carta con la
frecuencis de estacion de redio y ubicacion del transmisor.
Tambien soy coleccionists de insignias y banderines de
estaciones. 3i dispone de slguna, me encantaris receibirlo.
Las tarjetas y cartas QSL, que yo colrcciono, se usan con
propoeitos, y se reguieren detalles complestos sobre ls

verificacion.

Mejores sugurios a usted y sl personal de Estacion de
Redio. Ssludo a usted muy atsntamente.

N.B. Patece que mi reporte antesrior nc llego a mancs de
Uts., y por ello, less vuelvo 8 sscribir de nuevo, con el fin

do obtener su verificacion, que tanto me gustaris recibir.

report forms. I, like many DX'ers, belong to, and report to, several hobby
organizations. By using my computer to generate the forms, and then using it to
fill in the blanks with the appropriate data, I can report to these various clubs
without any of them feeling that they got a copy of a report that somebody else
received first. Also, I can easily print and keep a copy in my files. It's neat, it's
quick, and it's inexpensive. It's hard to ask for more than that.

A great many word-processing programs are available commercially for all
brands of home computers. Some are quite expensive, but most, particularly
those with the features that a typical DX'er might require, are quite modestly
priced. Good printers for most brands of computers can be purchased for from
$200 to $400. I wouldn't recommend buying word-processing capability just for
its DX applications, though. But, if you have any other conceivable use for a
word-processing capability, the DX applications make it a particularly attractive
and valuable use of the home computer.

For the SWL'er, the home computer is a useful tool. For the DX'er, it opens
a whole new world and greatly expands his capabilities. I think every serious
DX'er, who can financially afford one, ought to consider adding some form of
home computer to their shack.

Utilities and the Computer

Now we'll see how a person interested in utilities’’ can use a home computer.
After that we'll touch on ‘‘medium-wave'’ applications.
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The "'utility’’ fan shares many uses of the computer in common with other
types of radio buffs, particularly DX'ers. I don’t want to go over the same
ground too hard, but let’s look at how a person interested in utilities would use a
computer in the same way as a DX'er. Then we'll look at the special uses of the
computer for the utility fan.

Logs and Data Storage

I am not, as yet, a true dyed-in-the-wool utility fan, so my experience in the field
is somewhat limited. However, because utilities are often where the action is, I
find myself becoming more attracted to them. Often, but not always, utility
work is a lot like ‘‘normal’’ DX'ing; that is, scanning the bands and looking for
action or new stations, or for countries never heard. For these types of situa-
tions, the logging type of uses discussed earlier in the section on "'DX uses of the
computer'’ are operative. As I mentioned, the computer is terrific for storing lots
of data, and then arranging and presenting the data back to you in the most
meaningful and useful of ways. Many programs, both those commercially pro-
duced and those in the public domain, are available for this purpose.

On the other hand, there are times when you might want to listen to a
specific event and want to be able to recall the specific frequencies that might be
used for this event, such as, perhaps, a space shuttle mission. In this case, a
different type of logging program or data-storage program would probably serve
the purpose and several programs are available that would work; they, of
course, would need to be tailored to your particular situation, but I don't think
this would be too difficult.

The '"utility’’ DX'er, like any other type of DX'er, would also benefit from
the calculating programs that I have already mentioned.

From the standpoint of programming and '‘software,’’ it is the computer's
ability to speedily deal with and organize large amounts of data that is the
greatest benefit to the utility buff, who possibly has to deal with a greater
volume of raw data than does any other specialized field of the radio hobby.
However, it is probably in the area of ""hardware’’ that the computer holds the
greatest significance for the utility fan. With the addition of some very modestly
priced hardware, the computer can be used to decode CW (code) and/or RTTY
(radio teletype).

CW/RTTY Decoders

Normally, the so-called "dedicated’’ or stand-alone CW/RTTY decoder ranges in
price from around $400 to over $700. Hardware/softwere packages for most
popular models of computers begin at not much more that $100. Now, if you use
your "'package’’ with one of the low-cost computers in, say, the $100 range, you
can see that you've got quite a savings. In addition to the savings gained over the
dedicated converters, you end up with a computer that ycu can use for any of a
myriad of other wonderful things. And, of course, if you already have a com-
puter, your additional investment is really quite modest.
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The devices are quite easy to hook up and use. You buy a converter which
will operate with all computers. These range in price from $50.00 to $200. These
converters are usually hooked to the audio output jack of your receiver. Then,
you buy some software for your particular model of computer (probably in the
form of a module or game cartridge). The software module {program module)
usually plugs into one of the “ports’” or openings on your computer. The
software ranges in price from $20.00 to $100. The converter and soft-
ware/hardware package are connected by cables. All necessary cables are sup-
plied by the manufacturers. For the uninitiated, it should be mentioned here
that hardware refers to the machine {mechanical device), software refers to the
written program (written instructions and/or procedures), and firmware refers to
software installed in a device (i.e., a software program coded onto an IC chip
which is physically installed in the computer).

A printer will be needed for a "'hard copy'’ printout, as would be the case
with the use of a dedicated CW/RTTY decoder unit. The converter software
package I use cost a little over $100 and seems to produce very satisfactory
results. It should be understood that copying CW, and, particularly, RTTY, is
perhaps not quite the simple matter that listening to the BBC is. It usually
requires a bit of practice to develop a "'feel’” for code, but most people quickly
gain skill and proficiency in it with a little practice. Still, there will always be a
certain element of DX'ing about it.

Fred Osterman, of Universal Amateur Radio, who is an acknowledged ex-
pert in the field, feels that the more expensive CW/RTTY dedicated units offer a
significantly better performance than do the computer add-on units. That might
be so, but 1 feel strongly that the computer units offer more than adequate
performance for the needs of the overwhelming majority of users. The cost
factor of the computer units makes them affordable to a large segment of the
radio community that cannot afford the dedicated units. Thus, the computer
enables many to taste the fascinating world of CW/RTTY that would otherwise
not experience it.

I hope that these last few paragraphs have shown how the computer may be
revolutionizing utility listening and DX'ing. Now, let’s look at what the com-
puter can do for all you medium-wave FM DX'ers.

Medium Wave and FM

The medium-wave and FM DX'er makes use of a home computer in much the
same manner as some of the other types of specialized radio users. But medium-
wave and FM DX'ing are an extremely important part of the radio hobby, and
are a part of the hobby that I don’t wish to ignore. Thus, I am going to spend a
bit of time looking at the ways this important part of our hobby community can
make use of a computer. Some of these ideas will have been discussed previ-
ously, but I will show how they relate to this particular aspect of the hobby.
FM and medium-wave DX'ing is DX'ing in perhaps the purest sense of the
word. Conditions fluctuate widely from day-to-day, and, indeed, often from hour-
to-hour. This means that the medium-wave or FM DX'er needs persistence, skill,
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and a lot of luck. My experience is that these folks are as dedicated and serious
about their specialty as any group in our hobby. The computer can do nothing for
their persistence or luck, and can help only a little in thz area of skill.

FM and medium-wave DX'ers are almost fanatical in their log keeping, and,
really, they have many more stations to keep track of than do those of us who
are merely concerned with shortwave stations. Generally, however, they're not
concerned with program or frequency schedules. Most of those that I have met
have all of that relevant information stored in that great computer between their
ears. However, it seems particularly important to this group to keep track of
their achievements. Thus, log-keeping programs which speed up, or simplify,
or, in some other way, make this an easier task are important to them. And, I am
pleased to report that there are a great many of such programs available for all
types of computers. There are many generalized log-keeping programs available
that can easily be adapted to the specialized requirements of medium-wave or
FM DX'ing. There are also a fair number of such programs that are written
specifically for the medium-wave and FM DX'er. There is even one program (at
least) written for the requirements of a particular club's contest. There is no
question in my mind that a computer can make the keeping of the logs of a
medium-wave or FM DX'er a whole lot simpler.

Calculating Programs

The calculating programs that can be so important to a shortwave DX'er are of
some value, but not as much, to an FM or medium-wave DX'er. The reason is
that the factors which affect medium-wave DX and, particularly, FM and TV
DX are much more variable and complex, and are much less understood than
the factors which affect shortwave DX.

Whether or not a computer is of sufficient usefulness to justify its purchase
by a medium-wave DX'er is a hard call for me to make. But one of the most
prominent medium-wave clubs, the National Radio Club, has published many
programs and articles on the subject. They were one of the very earliest clubs to
recognize the usefulness of the computer and its applications to the radio hobby.
This, as much as anything, suggests to me that the compu-er might indeed be an
effective accessory for the medium-wave DX'er.

Amateur Radio

168

It isn't the function of this book to deal with amateur radio on a large-scale basis
and, thus, I am not going to go into amateur radio applications for computer.
However, I do want to mention for the casual reader that there are a great many
computer applications used in amateur radio—probably more than any other
aspect of radio. Amateurs as a group tend to be more technically oriented and
sophisticated than SWL'ers or even DX'ers, and, possibly for this reason, they
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have latched on to the computer as a means of dealing with a variety of factors
that they must take into account. This means that they are often very knowl-
edgeable on the subject, and can be quite helpful. Also, amateur publications
seem to have been dealing with the subject of computers for a longer period of
time and with more technical support behind them, and thus should be consid-
ered a particularly valuable source of information.

Telecommunications

Before I delve into what to do if you already own a computer (or, if I have
convinced you to rush right out and buy one}, I want to deal with an aspect of
computers and radios that really transcends all of the various specialties within
the radio hobby, and which might be for some a significant use for the com-
puter, providing perhaps a reason for deciding to buy a particular setup. We'll
call this section ''Telecommunications and Radios'' or "My Favorite BBS in
Columbus, Ohio, isn't CompuServe."’

Telecomputing is an area of computing which is ignored by some, but which
many computer users find to be quite useful and a lot of fun. Personally, my
original thought was that hooking a computer up to the telephone was some
kind of a gimmick. Once again, I spoke too soon. After I broke down and bought
a modem |modulator/demodulator), I found the whole business of telecomputing
surprisingly useful and a lot of fun. Telecomputing has a great many applica-
tions for the radio hobbyist, particularly for the DX'er. But, it is useful for
virtually all elements of the radio hobby.

When the radio hobbyist hooks his computer into the phone lines, he can
access other computers which may be able to store and sort much larger
amounts of data than his home unit can. This is possible if he connects to the
mini- or mainframe computer of a college or a nonline service source, or to the
computer of a BBS. The advantages of this are that the hobbyist can then control
when he receives his radio data. He can receive the latest information monthly,
weekly, or daily, if he chooses. He decides what's best for his situation. He
doesn’t have to wait until a certain time of month for his favorite magazine to
show up in the mail box. Because he can control the times when he receives his
data, it is much easier for the hobbyist to stay current and receive the latest
information fresh, as it's happening, rather than waiting a month or longer to
read it in a favorite magazine.

The central computer that stores and sorts all this data is usually referred to
as a BBS, or Bulletin Board System. Across the country there are hundreds, if
not thousands, of BBSs. Many of these BBSs are generalized social operations.
Others specialize in a particular brand or model of computer; still others special-
ize in a specific topic.

Telecommunications can be quite beneficial to the radio hobbyist. As
modems now sell for as little as $50.00 it is clear to me that telecommunications
will play an increasingly significant role in the radio hobby.
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At this point, if you already own a computer, maybe you're saying, '‘Gee, 1
didn't know I could do all those things with my computer.”” There will be more
for you in just a 'bit’’ or "'byte’’ as the case might be, but for now, I want to talk
with those who have just decided to rush out and get a computer (those who,
heaven forbid, are not sure they can really handle a computer).

For those who might think that a computer would be useful to them in the
radio hobby, but are not sure they're technically capable of operating one, I offer
reassurance. One would think that anyone who can operate a radio ought not be
afraid of a computer, but my experience with the ANARC Computer Information
Committee suggests that such people do exist. After all, modern radio receivers
are pretty simple to operate—but so are modern personal computers.

I have a four-year-old son who won't enter kindergarten for a few months yet,
and who can neither read nor write, yet he shares his own VIC 20 computer with
his big sister, who is all of eight. My young son is quite able to operate his
computer with only occasional help from his sister and none at all from me. If a
four-year-old child, and a not-all-that exceptional one at that, can operate his own
computer, then I would think that no adult ought to fear tae machine. Operating
the computer refers to turning on the machine, and then loading and running the
appropriate programs. This is a task simple enough for a four-year-old.

Programming a computer, or entering instructions into the computer to
accomplish whatever task you want it to (whether that task is remembering a
program schedule, sorting logs, writing Indonesian reception reports, or calcu-
lating sunrise-sunset times), does require a certain amount of skill, which must
be acquired through some study. My eight-year-old daughter has already begun
to learn the rudiments of programming, and I would think that anyone capable
of spinning a radio dial could pick up programming fairly fast, if they have the
time to devote to its study. However, the crucial thing to remember is that there
is already so much ready-to-use software available, which is related to the radio
hobby, that there is no need for the radio hobbyist to bzcome involved with
computer programming unless, of course, he or she wants to. The material is
already out there waiting to be used, computers are easy to operate (if my
beloved four-year-old can operate his own computer, then anyone reading this
can}, and a computer is a wondrous tool.

Which Computer ?

170

Hopefully, now, any of you who may have had questions about using a com-
puter for the radio hobby have had those questions resolved. So what computer
should you use? That, of course, depends on a lot of things. There really are no
hard and fast rules, but I will try and give you a little general guidance to go on.

First, if you already have a computer of some sort, whether it be a small
Timex Sinclair, or a large IBM, don’t buy another computer just for use with
your radio, as tempting as that might be. Generally speaking, all the popular
home computer systems, and some of the larger business systems, can easily be
adapted for use with the radio hobby. There is an ample supply of hardware and
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software for all makes and models of computers now available, and more is
coming out every day. Use what you already have.

If you plan to buy a computer with some other purpose in mind, such as
business or as an educational tool for your children or even as a game machine,
let this purpose dictate your choice of computer. Select your computer on the
basis of how well-suited it is for performing the other tasks you have in mind for
it. You can then adapt it to radio hobby use as I mentioned in the previous
paragraph.

If, however, your exclusive or, possibly, primary use of the computer will
be as a radio accessory, then cost ought to be a primary consideration. The least-
expensive computers, such as some of the Timex models, sell for $40.00, or even
less, new. These machines, even with their limited memory, will still enable
you to do quite a bit. Mike Witkowski, of Stevens Point, Wisconsin, has been
largely responsible for developing and adapting quite a large amount of very
useful software for the Timex family of computers. However, their limited
ability to use hardware accessories, such as RTTY/CW decoders, and their
limited ability to be adapted to a wide range of nonradio uses is a consideration.
If you can afford $40.00, but not much more, this is the way to go. A Timex
Sinclair 1000 or Sinclair ZX81 will serve you well.

If you can afford to spend a bit more, you probably should consider the
Commodore family of computers, the VIC 20 and the C64. The Vic 20 also
comes with a limited memory, but it can easily be expanded. A wide range of
hardware and software is available for it. The VIC 20 is currently priced at
about $90.00 and is a very good buy. My personal favorite is the Commodore
64, which sells for less than $200. It has a wide range of radio-related software
and hardware available for it, and comes with both a very large memory and a
useful 40-character display. ANARC Computer Committee research shows that
these two Commodore computers are by far and away the most popular com-
puters among radio hobbyists.

The Atari group of computers is reasonably priced, but they don’t have
quite as much radio-related software or hardware available. They don't seem to
be as popular with radio hobbyists as I would have assumed, but they are good
computers.

Radio Shack's TRS-80, the Apples, IBMs, and Kaypros are all good com-
puters with varying amounts of software and hardware available. But, they are
all more expensive than can be reasonably justified just for radio use alone. If,
however, they are intended for other purposes besides the radio hobby, then
they will probably work just as well for radio.

Accessories

Now before we discuss where to get the computer, let's have a quick look at
what accessories you might want to consider, and how they will relate to
computer usage for the radio hobby.
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First, you'll need some way of permanently storing your programs and data.
Essentially you have two choices, cassette tape or floppy disk. Tape units will
run from to $40.00-$100. They are simple to use and very reliable. They are,
however, incredibly slow. This can be a significant problem when using long
programs, storing large amounts of data, or storing a number of programs on
one tape. The seriousness of the slow operation should not be underestimated.
However, if you're going to use your computer exclusively, or almost exclu-
sively, for radio use, then, because of the cost factor, I think you ought to limit
your choice to tape storage.

If you're going to use your system for a variety of uses that are particularly,
but not exclusively, business purposes, you might want to consider purchasing a
disk drive. Disk drives are incredibly fast, and allow you to store a large number
of programs or a large amount of data in a very small space, with quick and easy
access to the programs and/or data. Disk drives are more complex machines,
though, and some have a reputation for not being as mechanically reliable as a
tape system. They range in price from a little more than $200 to more than $400.
Still, I recommend them for the serious computer user or for those individuals
who will also use their machines for business purposes.

You'll need word-processing software and a printer f you're going to use
your computer to write reception reports or other correspendence. The software
should be no problem, however, with adequate software costing about $40.00,
or less, maybe much less. The least-expensive printers cost about $200, with the
better ones selling for $300-$400, and even more if you want to spend it. It's not
worth the money just for reception reports, but if you're planning on doing a
significant amount of typing, a more expensive printer might be worth it to you.
Also, consider the fact that word processing on a home computer will make
typing easier than you have ever dreamed.

Monitors

A monitor simply provides a video display of the computer output. Generally
speaking, any TV set you have around the home will work with most of the less
expensive home computers. But remember that TV sets, particularly the older
TVs, tend to give off a lot of RF interference. Also, if you're going to be doing a
fair amount of word processing, you might want to consider using some sort of
dedicated black-and-white monitor rather that a TV set. You should be able to
get a good one for less than $100. Color is nice if you can afford it.

Where to Get Your Computer

If you are absolutely convinced by now that you must have a computer to use
with your radio, you may be saying, ‘‘Where is the best place to get one of these
gadgets?'’ After all, computers are sold everywhere these days, from the corner
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Help

drugstore to specialized computer stores. Let's look now at where to get the
hardware, and then where to get the software.

In my opinion, the best place to buy the basic computer itself, and only the
basic computer, is the cheapest place you can find it. This is usually, but not
always, a discount department store, such as K-Mart or some other mass mer-
chandiser, that buys huge quantities of items and can afford a smaller mark-up.
This is particularly true with the less expensive machines, such as the Commo-
dore line, but less true of the more expensive machines, such as the Apple
Computer, which are generally not available at mass merchandisers. In large
metropolitan areas, such as where I live, the computer market is presently very
competitive and the price range for a given model of computer may vary by 10%
to 20%. In the past, the variance has been much greater, sometimes more than
50%. In rural areas, you may be forced to buy from a catalog, or travel to a
nearby metropolitan area. Even considering a small margin of difference in
price on a relatively modestly priced computer, the difference in terms of
dollars makes shopping around a worthwhile endeavor.

I know that many of you shudder at the prospect of buying a relatively techni-
cally sophisticated piece of equipment from a store where the clerks don’t have
the foggiest idea about what they’re selling (and they don't}, but believe me it's
all right. First, as I have alluded earlier, the operation of the basic computer unit
is just not that complicated. While the manuals that come with the computers
are not always the examples of literary clarity that they ought to be, any person
who operates a radio ought not have any trouble operating a computer. In those
rare instances where this generalization doesn’t apply, you should have no
trouble finding a neighbor, friend, relative, or radio buddy who can help you.
There are a lot of computers and computer users out there.

Servicing

Don't worry about servicing, either. Most computers that go bad, go bad right
away, and you simply take the machine back where you got it and they give you
a new one. That's pretty much true no matter where you buy it. Computers
have few moving parts and will hold up as well as, if not better than, most
modern radios. In any case, few computer stores have in-house servicing, so if
something does go wrong with the machine, chances are they're going to send it
to the same place for servicing that the department store does.

Peripherals

Buying peripherals, such as disk drives or printers, is not quite the same thing as
buying the basic computer. There are different considerations. Generally speak-
ing, these peripherals have many more mechanical parts and, as a result, are
much more likely to break down. Perhaps more important, they generally are
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much more complicated. It is likely that you'll need more help in operating a
disk drive than you will for the basic computer itself, and, in this case, you'll
definitely want a store where the clerks know what they're doing so they can
show you how to connect and operate the drives. Also, in some cases, such as
with a printer, you'll have a choice of several models that will work with your
computer, and you'll want intelligent advice as to which model is best for your
particular needs.

In the case of those peripherals directly related to radio usage, such as
RTTY/CW convertors, I think you'll find that both the discount store and the
computer store are going to leave you out in the cold. There just isn’t enough
demand for converters to warrant these stores carrying these specialized prod-
ucts. Therefore, you'll have to find them where you would expect to find radio
accessories, at a good radio shop. Not all radio stores carry computer accesso-
ries, but the better ones do. You should shop arounc. Also look in hobby
publications, particularly the amateur magazines, for reviews and information
about specific pieces of equipment. This will help you choose what's best for
your needs.

When you buy computer gear to use with your radio, approach the purchase
in the same manner that you approached buying your radio. Use your intelli-
gence and good judgment and you'll do well.

Once you get everything hooked up, where do you get all the programs you
need to get your computer system to do all the wonderful things I have been
describing? The number of sources is surprisingly limited but, fortunately, the
available sources do offer a great quantity and variety of software. Without
doubt the best source of software for the radio hobbyists is the ANARC Com-
puter Information Committee. They publish an extensive offering of public
domain (noncopyrighted) software. At present, they offer over 50 programs for
all models of computers. These programs cover the whole range of hobby
applications and are modestly priced. Details are available from the committee
for return postage. Their address is 4347 29th Street S.E., Rochester, Minnesota
55904. A limited amount of commercial software is also available. Much of this
commercial software is Ham-operator orientated, but may be adapted to nona-
mateur uses. An example of this type of software is the Ham Data line available
from EGE Inc. in Woodbridge, VA. Other radio stores should also be able to
help you. Another source of software is the various hobby publications. Ama-
teur publications, in particular, have published extensive listings of software.
Much of this software can also be adapted for nonamateur radio applications.
Radio hobby clubs have been a little slow in picking up on computer applica-
tions in the hobby. However, a couple of clubs, the Ontario DX Association and
the National Radio Club, are doing a very good job, and publishing extensive
amounts of software. It is perhaps not coincidental that these two clubs are the

174  SHORTWAVE RADIO LISTENING



next two hosts of the ANARC convention. There may be others that I am not
aware of.

A source of programs that I mustn't forget is the Media Network program of
Radio Netherlands. Media Network, under the guidance of its producer,
Jonathan Marks, has done a great deal of work in this field. They have even
conducted experiments in transmitting computer programs over the radio. In
cooperation with a Dutch hobby group, they have developed a program that
allows programs to be transmitted in a sort of universal form of BASIC. The
programs can then be translated for use with various types of computers. The
station has published a booklet containing a modest selection of programs writ-
ten in a number of different popular versions of BASIC. Anyone interested
should write to Radio Netherlands, P.O. Box 222, Hilversum 1200JG, Holland.

If you'll just pick up a copy of ANARC's listing, you'll find that while the
sources of software are limited, the quantity and quality of programs available
are not.

Very briefly, I want to summarize for you sources of information and help
on the subject of using computers and radio. These sources are largely the same
as those just mentioned as sources or software, but they are worth mentioning
again. First, in my biased opinion, the best source of information is the ANARC
Computer Information Committee. Another excellent source of information is
the various DX programs of the major broadcasters, particularly those of Radio
Netherlands and Radio Sweden International, and, to a slightly less extent,
Radio Canada International. Next, the amateur radio community, particularly
through, but not limited by any means to, its publications. If you have a ques-
tion, ask a Ham operator and he can probably help you, or will refer you to
someone who can. Also, Ham operators operate several nets which deal with
computer subjects. Next, we have the hobby clubs. Some are better than others.
If yours hasn't done anything yet, tell them to get on the stick and get going.
Then, there are the radio shops and all the other quality radio-equipment dis-
tributors. Finally, if all else fails, you can always get in touch with me, care of
the ANARC Computer Information Committee, at the address mentioned ear-
lier.

Future of Computers in Radio

Before I conclude this chapter, I want to take a quick peek at the future and see
where computers and radio are going in the future.

Since I have become so heavily involved in the use of home computers with
the radio hobby, I have been asked on a number of occasions to look into my
crystal ball and see what the future holds for this relationship. That might be all
well and good for someone like Merlin the Magician, but everytime I attempt to
predict the future I discover that my prediction has come to pass the next day.
Predicting the future in a fast changing world is very risky business for mere
mortals like me.
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Summary

In the general sense though, it is clear that the relationship between the
radio and the computer will develop and mature. The use of computers with
radios will become much more prevalent than is now the case. I would think
that the computer, within just a few years, will become as common an accessory
as an antenna tuner or preamp. And, by the end of this decade or the beginning
of the next, it will be as common an accessory as a long-wire antenna. I believe
that use of the computer, and its relationship to the radio hobby, will largely
continue to develop along the lines that I have outlined in this chapter. How-
ever, I believe there will be one new dramatic element added to that relation-
ship—an element that is just beginning to surface now, but an element which
will have a profound effect on the hobby within just a few years.

Over the past ten years, the most significant trends in radio equipment have
been the digitalizing of receivers and the adding of microprocessors to all man-
ner of radio equipment. The big change coming is that, instead of adding
microprocessors to radios, radios will be added to microprocessors. This will
give the user the greatest possible control over the radio, perhaps to the point
where radio may control the user, rather than the other way around. Using a
computer, the operator will be able to preprogram all aspects of a receiver's
performance. He'll be able to set these parameters and then go on to other
things. It will enable him to fine-tune the receiver as never before possible. It
will also, for instance, enable the “DX‘er’’ to set his '’radio’’ to check all
frequencies of all the DX targets he might be interested in. If any of the frequen-
cies have the specified programming at specified quality levels, the receiver will
then record the program and even write a reception report in the proper lan-
guage—all without the "DX'er"” having heard a single syllable or crackle of
static, if he so chooses. Is this DX'ing? Well, the hobby will, before long, have to
answer that question.

Is this really coming? As they say in the "‘valley,"” 'fer sherr.” ICOM has
already marketed receivers designed to have the capability to be interfaced with
home computers. These are the very popular IC-R70 and the new IC-R71A. I
have also seen information from Japan Radio that refers to the computer control
of their new NRD-525 receiver.

It's time to conclude this chapter, and rather than rehashing all I've gone over,
let me pass you on to the next chapter with just a brief thought. The computer
and the radio are now irrevocably connected. The radio hobbyist, whatever his
special interest within the hobby might be, can use this relationship to further
his or her enjoyment in the hobby, or they can ignore tte relationship and be
passed by. I hope that this chapter will give you the stimulus and information to
further your enjoyment of our special hobby.
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OVER-THE-HORIZON
RADAR

Robert Horvitz

The arrival of the Russian* Woodpecker’ over-the-horizon radar system on
the shortwave bands some years ago caught the interest of Robert Horvitz,
and he has been involved in researching and studying such systems ever
since. Born in Massachusetts in 1947, his monitoring activities have in-
cluded regular contributions to the Review of International Broadcasting.
He was, at one time, the ‘‘Below 30 MHZz” editor for the Radio Communica-
tions Monitoring Association.

Bob Horvitz is Chairman of the Association of North American Radio
Clubs’ OTH (Over-the-Horizon) Radar Committee and publishes the com-
mittee’s newsletter, Backscatter. A resident of Washington, DC, he is em-
ployed as Art Editor of the Whole Earth Review.
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Fig. 11-1. An
impression of
the
Woodpecker’s
moment-to-
moment
behavior.

You can’t tune around the shortwave band for very long without soon
encountering an annoying air-hammer-type sound. It's present 24 hours a day,
but doesn’t seem to be targeted against any particular station or stations, as
jammers are. Nor does it avoid occupied channels, as it probably would if it
were engaged in some form of communication. The sound seems totally indif-
ferent to the havoc it wreaks as it jumps around the spectrum, causing severe
interference to international broadcasters and their audiences, to amateur radio
operators, and to aeronautical, maritime, and fixed stations. Because of its
distinctive sound, this signal has been dubbed the "Woodpecker."

Fig.111 illustrates an impression of the Woodpecker’'s moment-to-moment
behavior. It often seems to jump around within a band, and then disappears for
a while, turning up in a nearby band, with perhaps a louder and wider signal
that may be from the same site or a different site.
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The first instance of Woodpecker interference that was reported to the FCC
occurred around 0300 UTC on 12 July 1976. The complainant’s name has been
lost to history, but he probably was a Ham operator, as the complaint concerned
the band at 14,000-14,200 kHz. More complaints soon followed, concerning
other bands, and the FCC began a full-scale investigation. By November 1976,
they had learned enough about the signals to send a report to the National
Security Agency. A summary of this report was obtained through a Freedom of
Information Act request and it describes the Woodpecker in terms that are still
largely true today:

TIME

Virtually every user of the HF spectrum has been affected. The signal
has a repetition rate of ten pulses per second. Its bandwidth varies
greatly. At times, it may have a bandwidth of only 30 kHz. Other
times, it may be as wide as 300 to 500 kHz. Its activity does not appear
to have any definite pattern. It may stay on a given band for only a few
seconds or it may remain on constant for several hours. At one instant,
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it may be heard on 12 kHz, then just a few seconds later may appear
on 18 MHz. We have observed it throughout the HF spectrum from 6
MHz through 28 MHz. It appears to operate around the clock....The
strength of the signal, as received in this country, varies with propaga-
tion (time of day and band in use}, but under optimum conditions it is
extremely strong and totally disrupts other communications.!

A letter from the FCC to the State Department a week later gave additional details:

After thirty-seven separate direction-finding alerts, the station's fix has
averaged out to be 51° North by 31° East, the vicinity of Kiev. Infor-
mation received from the British Broadcasting Corporation indicates
the station is located at Gomel [between Kiev and Minsk]. Communica-
tion with Radio-Suisse Ltd. indicates the Soviet station is located in the
Kiev-Gomel area. The location the Commission has been supplying to
the public has simply been the general area of Minsk.?

When the source was determined to be in the USSR, the U.S. government sent a
complaint—and another, and another, and another. Other nations complained,
too—among them, Denmark, Sweden, Norway, West Germany, and Great Brit-
ain. (Although the Woodpecker is heard worldwide, even in Antarctica, its
interference is most severe in northern Europe.)

The Soviet Union responded to the complaints on 3 December 1976, send-
ing this terse note to the ITU's International Frequency Registration Board:

In the Soviet Union tests are being carried out with radio installations
operating in the HF bands. These tests may cause interference to
radio installations for short periods. The necessary measures are be-
ing taken to reduce any such interference. The reports which you
have sent us will be carefully studied.

But the interference did not diminish, and the number of complaints contin-
ued to grow. When no further response came from the USSR, the IFRB issued a
report declaring:

The station or stations in question should cease operation until such
steps have been taken to ensure that any interference that may result
from the resumption of such tests shall be below the level that would
be considered as harmful interference.?

Unfortunately, although the IFRB coordinates international use of the radio
spectrum, it has no enforcement power. It depends on the cooperativeness and
good will of the ITU member nations to resolve conflicts. In this case, the Soviet
Union has proven totally intransigent. They brushed off the IFRB report with a

1. "*Summary of broadband pulse emission emanating from the USSR,” (3 November 1976}, FCC
Woodpecker file.

2. Letter from Robert L. Cutts, Chief, International & Operations Division, FCC, to Gordon
Huffcutt, US State Department {12 November 1976), FCC Woodpecker file.

3. "'Report on Harmful Interference in the High Frequency Bands Caused by Emissions Originat-
ing in the USSR,” International Frequency Registration Board (10 November 1977), includes
the Soviet acknowledgment of responsibility quoted here.
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note saying their monitoring showed that the measures they’'d already taken to
reduce interference had been effective.

Signals from a second site were detected by the FCC starting in mid-April,
1979. After 33 bearing measurements, this new source proved to be near Khaba-
rovsk or Komsomolsk on the east coast of Siberia {average fix: 48° 33’ North by
135° 13’ East). A third transmitter site was reported by the Associated Press in
an article dated 15 May 1980—though it probably had been detected somewhat
earlier.* The location of the third site is still less certain than the first two, but if
one assumes that the Woodpeckers are actually over-the-horizon radars—and
this is the most reasonable explanation—then a map in the 1983 edition of the
U.S. Department of Defense booklet, Soviet Military Power, shows the third site
as just north of the Black Sea with a beam aimed toward China.

The three known Woodpecker sites, based on data from the FCC and De-
partment of Defense are illustrated in Fig.11-2. Beam heacings are as shown on a
map on page 28 of Soviet Military Power (Government Printing Office, 1983
edition), they may be variable. Beam paths do not necessarily represent target
detection zones. If one assumes they have the same range as the USAF OTH-B
radars (1800 miles), their detection limits would be about as indicated by the
dotted lines, even though their emissions are audible much farther away. The
Pentagon claims that the Woodpeckers are designed to detect ICBMs, but there
are technical reasons to suspect they are better able to detect bombers and
battleships.

Shortly after the first Woodpecker started transmitting, Dafydd Williams,
BBC External Broadcasting's chief engineer, estimated its power to be in the
20-40 megawatt range. That estimate seems to have stuck through
time-although it isn't clear exactly what it means. Since the Woodpeckers use
pulse modulation, Williams' estimate is often interpreted as peak pulse power.
If the emissions were continuous, instead of being crammed into very brief (3 to
10 millisecond) bursts every tenth of a second, this would be equal to a mean
continuous power between 600 and 4000 kW—this is greater than the most
powerful transmitters used by international broadcasters. But complicating any
estimate of power is our lack of knowledge about the antennas used. If the
Woodpeckers are indeed radars, their beams must be highly directional. That is,
their antennas must have very high forward gain. Not knowing the gain, we
cannot accurately correlate transmitter power with effective radiated power (it's
never been clear whether Williams' estimate referred to the former or the
latter).

Experiments in the United States have shown that engineering a system to
handle millions of watts of power is actually quite difficult. Arc-overs, burn-
outs, and grass fires are hard to avoid. A much better approach is to feed the
signal to several transmitters operating in parallel, each driving a separate an-
tenna. If the antennas are properly configured and phased, their emissions will
combine in space to form a single powerful radiation pattern, without any
element having to bear the entire load. Multiple antennas have an additional

4. Norman Black, “Russian Woodpecker,” Associated Press (15 May 1980).
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Fig. 11-2. Three
known
Woodpecker
sites.
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benefit for radar systems: by varying the phase of the signals fed to each
antenna, it is possible to steer the composite beam in different directions to
increase azimuthal coverage without physically moving the antennas. This is
especially important for shortwave radars, where the antenna dimensions are
huge.

There is some evidence that at least the first Woodpecker site has several
antennas, transmitters, pulse- and carrier-generators that can be switched and
combined in different ways. In 1977, S. A. Cook of Intruder Watch (an interfer-
ence-monitoring group that watches over the ham bands) said that “the 10 p/s
signal comprises a pulse train of up to 20 different square-wave pulses, some
less than 2 ms in length,’’ and he was ''convinced that there are as many as four
sources.’’S While the signals monitored by Cook may have contained '‘up to 20

5. '"Mystery Soviet Over-the-Horizon Tests,'" Wireless World (February 1977}, pp. 53 & 68.
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Fig. 11-3.
Diagram of the
Woodpecker
signal sent to
FCC by James
C. Shaw in
1979. (From
FCC
Woodpecker
file.)

different square-wave pulses,’’ others have found the pulses within a train to be
identical or more limited in variety. The Woodpecker signals vary more than
most shortwave listeners realize, and in ways not always obvious to the ear.

A spectrum analysis made for the FCC by Spectrum Control, Inc., in 1978
found that some very wideband Woodpecker emissions had several equally
large amplitude peaks (loud spots} within the overall pulse bandwidth; that
there were lesser peaks symmetrically flanking the main peaks at 10 kHz inter-
vals; that the distance between the main peaks was freely variable; and that the
number and center frequency of the main peaks could change abruptly. In one
instance, they observed a signal with peaks at 10920 and 11220 kHz suddenly
change to three peaks (at 10920, 11040, and 11170 kHz), then about a minute
later the peak at 10920 disappeared, leaving the other two unchanged. This
suggests a pulse signal—or several synchronized pulse signals—modulating sepa-
rately controlled carrier frequencies, grouped so as to cover a wider bandwidth
than any one modulated carrier could by itself. Such signals are still regularly
heard. But since the passband of a communication receiver is narrow, relative to
the bandwidth of the pulses, and the signals move around, it's always hard to
tell how much spectrum they’re covering at any moment, or if peaks hundreds
of kHz apart are from the same or different sites. It appears as though there are
sidebands something like the diagram in Fig.11-3; it is not to scale. This diagram
of a Woodpecker signal was sent to the FCC by James C. Shaw, W6]JQX, based
on observations made at 0636-0658 UTC on 13 November 1979.

A number of monitors have observed double pulse signals. In some cases,
the second pulse might actually be a strong echo, or some sort of ionospheric
reverberation, of the first pulse. The FCC has described this as a ''ringing effect,"’
and the oscillogram by F. C. Judd accompanying this article shows it quite
clearly. In other cases, separate transmissions might be superimposed on the
same part of the spectrum. Because the Woodpecker pulse rate is so stable, we
can't generally tell if overlapping signals are deliberately synchronized or not.

Similarly, we don’t know if there is any coordination of frequency use
between the sites, either in the sense of staying out of each other's way or in the
sense of joint target coverage. Flight International has pointed out that

7240 kHz
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A possible role for the multiple transmitters is suggested by recent U.S.
research into the use of radar to determine the geometric shape of
targets. Tests have shown that—provided the frequencies used are such
that the wavelength is longer than the largest dimension of the target,
and that two or three different frequencies are used—examination of
the amplitude, phase and polarization of the reflected signal gives each
target a recognizable 'signature.’ During trials with models it has been
possible to differentiate the MiG-19, MiG-21, F-104, and F-4....

The wavelength of HF transmissions (10-150 m) is too short to
permit the use of this technique against ships, but they are ideal
against such targets as the B-1 and the Cruise missiles.

An early-warning radar which could discriminate between these
weapons and other air targets would be a valuable addition to the
Russian air defenses. If the development of such a system is the goal
of the current Russian test transmissions, it is understandable that
Western protests over the interference have been ignored.®

Since there appeared to be several transmissions coming from the Kiev/Go-
mel/Minsk site, this was offered as an explanation. The argument is more
tenuous as an explanation for there being several different sites. The beams at
the three known sites seem to point in different directions, and, as already
noted, we lack evidence for frequency coordination between them.

All the variations—and theories about their significance—aside, there does
seem to be a basic emission that typifies the Woodpecker. This is a train of
square-wave pulses in which most of the energy is concentrated in a bandwidth
of about 15-18 kHz, with a series of weaker peaks at 10 kHz intervals on either
side of the primary emission. In periods of mild interference, the sidebands may
be inaudible. When the basic modules are ganged together to cover a wider
bandwidth, the lesser peaks may overlap, blending into a single pulse-scape.

Many people have examined the Woodpecker signals with oscilloscopes. Sys-
tems Control found that the pulses '‘have surprisingly sharp leading and trailing
edges. Some evidence of fading and multipath structure can be seen in the some-
what erratic shape of the pulse at maximum signal level.”? Others have inter-
preted the "erratic shape' as an intentional coding—perhaps this is to identify
different pulse sources or to enhance some aspect of radar performance. These
interpretations are highly speculative, of course, but not totally implausible.

J. P. Martinez has an ingenious theory based on his discovery that when the
pulses are greatly dilated with a spectrum analyzer, they seem to have brief
amplitude '‘glitches’’ at multiples of 100 microseconds. His plot of amplitude
(log scale) versus time appeared in Wireless World, April 1982 (Fig. 11-4). By
arbi-rarily identifying the initial modulation phase as '’0’’ and its reverse as "’1,"
and, assuming each '‘glitch’’ represents a phase reversal, the pulse could be
binary-coded. He attributes the glitches to phase reversals in the transmitted

6. ""USSR Develops Anti-B-1 Radar?'’, Flight International (8 January 1977}, p. 50.
7. W. R. Vincent, '‘Spectral Characteristics of the Woodpecker Signal,’ Systems Control, Inc. (23
February 1978), FCC Woodpecker file.
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Fig. 11-4. Plot
of the
amplitude (log
scale) versus
time by J. P.
Martinez. (From
J.P. Martinez,
Wireless World,
April 1982.)

signals. If this is the case (his equipment apparently couldn't register phase
directly), and if the signal were sampled every 100 microseconds, the phase
modulation could function as a binary code. He further found that the code
sequence was always 31 units long (implying a pulse duration of 3.1 millisec-
onds), that the sequence was exactly repeated from one pulse to another, and
that there were four different sequences—implying that there were four sepa-
rate transmitters. Analyzing the sequences mathematically, Martinez concluded
that they were each '‘maximum-length, pseudo-random binary sequences'’ of a
sort that could be generated by a bit shift register:

The interesting point about this use of p.r.b. codes arises from the
shape of their autocorrelation function. If such a sequence is com-
pared bit-for-bit, with a shifted version of itself, at all possible shifts,
then, apart from the position where all 31 bits match, at all other
shifts no more than 1 bit matches between the two sequences....
The conclusion from all this, it seems to me, is that the wood-
pecker must be simply a pulse compression radar system, with a
resolution of 100 us (10 miles), but the sensitivity 31 times that of a
100 us radar of the same power. Not only does the p.r.b. sequence
cancel out shifted versions of itself in order to achieve its perform-
ance, but it has a high immunity to other codes in the same family,
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thus reducing cross-interference between separately sited radars on
the same frequency....

It may also help cancel the effect of multipath propagation, which in the
polar region can cause time spreads of 100-400 us in the return echo and
degrade range resolution.*

Martinez's elegant theory rests on two claims: first, that the glitches re-
present an intentional phase coding, and second, that their sequence is repeated
from pulse to pulse. A more recent study by F. C. Judd seems to corroborate the
second claim, although it disagrees with Martinez's duration measurements.
Judd also sheds new light on how the Woodpecker signals' dwells begin:

Prior to most transmissions of modulated pulses there are often a few
seconds of unmodulated multiple pulse transmission....These may
appear on any frequency and could simply be ionospheric sounding
transmissions....

After the initial "'sounding"...the “Woodpecker" signals change
to a four-pulse format, each pulse being modulated as is shown in
[the illustration]. These pulses (1-4) vary in amplitude even during
quite short periods...which suggests a ‘’search mode’’ for best signal
return from a target....The modulation on each pulse is quite differ-
ent but as shown by the expanded oscillogram...it varies continu-
ously....*

""These pulses last 3-4 milliseconds each,’” Judd says. Within each group, the
interval between pulses is also 3-4 ms, with the groups coming every 100 ms.
Judd adds that “'when a ‘target’ has been located (echo received), the pulse
transmission usually reverts to a single pulse of about 4 ms duration but still
with the p.r. time of 100 ms."

Apparently Judd hadn’t seen Martinez's letter to Wireless World, so it's even
more fortuitous that the pulse he chose to expand to illustrate his article shows
exactly the same pattern of glitches as the one Martinez presented. The glitches
aren’t quite as narrow, and some of the depths are different, but the sequence is
definitely the same. But Judd measured its duration as 4 ms. For Martinez's
theory to work, the rhythm of phase change and the sampling rate must be
consistent. The discrepancy in their measurements of the pulse duration has yet
to be resolved.

Judd's oscillogram of a single pulse signal (Fig. 11-5) shows a strong
"pseudo-pulse” (L) immediately after the primary pulse (P;). This is almost
certainly what the FCC has noted as the ''ringing effect.” Judd attributes it to
ionospheric scattering near the transmitter site. Also visible are two echoes (E),
one strong and one weak, at different delay-times before the next pulse (P;). Fig.
11-6 shows two more oscillograms from F. C. Judd's Practical Wireless article. In

8. ]. P. Martinez (letter}, Wireless World (April 1982), p. 59.

* Author's supposition, not Martinez's.

9. F. C. Judd, "'Over-the-Horizon Radar Systems—Beyond the Blue Horizon (Part 2),” Practical
Wireless (September 1983), pp. 44-47.
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Fig. 11-5. - - -
Unrectified r —— 100ms »
Woodpecker

signals. (From
F.C. Judd,
Practical
Wireless,
September
1983.)

Fig. 11-6A an example of a four pulse modulated Woodpecker signal is given.
The four pulses have different waveforms, but similar durations (3-4 ms). An
expanded view of the initial pulse in Fig. 11-6B reveals it has a series of ampli-
tude "'glitches’’ with exactly the same time-pattern as observed by Martinez.

The discovery of what may be sounding signals adds weight to the argument
that the Woodpeckers are OTH radars. Current propagztion data is essential to
OTH radar operation, and having a sounding signal different from the main
emission implies that the purpose of the main emission isn't sounding as it
might be if the Woodpeckers were for ionospheric research.

Sounding brings up the question of what determines which frequencies are
used by the Woodpeckers. Although their moment-to-moment behavior is un-
predictable, it is far from random. Early on, the FCC identified three modes of
operation:

1. Operation which covers a 100-200 kHz band for extended periods of

time.

2. An On-Off mode where transmissions are on for one minute and off for
five minutes covering a given band.

3. A Sweep mode where emission may be 30 kHz wide and sweeps
through a one megahertz band.!

The FCC gathered new data about the Woodpeckers’ band use during the winter
of 1982-3. A plot of 62 encounters with Woodpecker emissions during routine

10. Letter from Robert L. Cutts, FCC, to Gordon Huffcutt, State Department {24 February 1977),
FCC Woodpecker file.
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Fig. 11-6. The
four-pulse
modulated
Woodpecker
signal. (From
F.C. Judd,
Practical
Wireless,
September
1983.)
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(A) The signal showing
the four different pulse

(B) Expanded view of
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Fig. 11-7. Plot
of the 62
encounters with
Woodpecker
emissions
during routine
cruises of the
shortwave band
by FCC
monitors during
the winter of
1982-83. (From
FCC
Woodpecker
file.)
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cruises of the shortwave band by FCC monitors during the winter of 1982-3 is
given in Fig. 11-7. There is an unexplained gap in the data between 1:30 and
4 p.M. Whenever one was heard during routine cruises of the spectrum, the time
of day, strongest frequency, overall bandwidth, etc., were recorded. When
strongest frequency was plotted against time of day for a sample of 62 en-
counters, a clear pattern emerged. Although this sample may be biased, one can
see that the Woodpeckers’ band use conforms to the daily cycle of ionospheric
propagation. (There is an unexplained gap in the data between 1:30 and 4 P.m;
perhaps no spectrum-cruising occurred then.) The FCC engineer in charge of the
study concluded that "'the seemingly random frequency changes could be the
result of computer control and propagation data being fed from a sounder.''*!
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The Soviet Union has never explained the purpose of the Woodpeckers
beyond saying they are for ‘“tests.”” This explanation is vague to the point of
being meaningless, but Soviet scientists do regularly publish papers about the
effect of powerful pulse emissions on the ionosphere, and Radio Moscow's
broadcasting has obviously benefited from research and development in the

11. David J. Smith, '‘Study of the Russian Woodpecker Signal’’ (8 June 1983}, FCC Woodpecker
file.
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field of shortwave transmission. However, it is hard to imagine any research
program that would justify running these complicated, electricity-guzzling, mul-
timegawatt noisemakers continuously, for years on end, in defiance of the
international community. Given the cost of building and running them, the
signal characteristics and bullish band-use, it is all but certain that the Wood-
peckers are operational OTH (over-the-horizon) radars.

The British built the world's first air defense radar system in 1938. It also
operated in the shortwave band, but only because the technology for using even
shorter wavelengths hadn’t been developed. Nor had they figured out how to
exploit ionospheric refraction for over-the-horizon surveillance. The ‘’Chain
Home"' system was limited to line of sight. Even so, it proved so effective
against the Luftwaffe that radar development became a top priority for many
national military forces during and after World War II.

As it developed, radar tended to move up-band: from HF to VHF to UHF
and eventually to microwave. Shortening the wavelength dramatically reduces
the size of the antenna needed to form a narrow beam. A narrow beam concen-
trates RF energy into a ’searchlight,’ thereby reducing ‘'clutter’’ {echo unre-
lated to the target of interest) and increasing directional resolution. Shorter
wavelengths also mean smaller targets can be detected with less transmitter
power.

Inverting these arguments shows some of the reasons why the shortwave
band is ill-suited for radar. But it has one special property that has always
tantalized radar designers: skywave propagation. Radar signals of the proper
frequency, launched to the ionosphere at the proper angle, will come to Earth
hundreds (even thousands) of miles beyond the range of line-of-sight radars.
And if there is an ionospheric path from the radar to a reflective object in the
far-field, then there will also be an ionospheric path for an echo from the object
back to the radar a split-second later. Fig. 11-8 illustrates the general concept of
an over-the-horizon radar. A small portion of the emission is reflected back
towards the transmitter, including Doppler-shifted echoes from aircraft flying
through the illuminated far-field. However, most of the emission continues
travelling away from the transmitter, leaving the detection zone as '‘forward-
scatter,” which can come back to Earth and cause interference far beyond the
radar’s surveillance range.

Very little of the radar signal will be ''backscattered’’ toward its source.
That's why extremely powerful transmitters, very sensitive receivers, and
highly directional antennas are required. Even then, the echo of an airplane or
battleship is minute compared with the backscatter from the land and sea—it's
40 to 80 dB weaker. Add in natural and man-made noise, multipath propagation,
ionospheric storms, aurorae, everything that degrades the quality of shortwave
channels, and you have some idea of how difficult it is to find the echo of a
target of interest. Nevertheless, military planners in various countries felt that
being able to detect a fleet of enemy aircraft a thousand miles away would be so
valuable that it would be worthwhile to try to overcome the obstacles.

We don’t know when the USSR began experimenting with OTH radar, but
work in the U.S. began in the late 1940s, sponsored mainly by the Army Air
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Fig. 11-8.
General
concept of an
over-the-horizon
radar.

Force {the Air Force had not yet become a separate service). In the 1950s, the
U.S. Naval Research Laboratory established that none of the technical obstacles
were insurmountable. The echo of an aircraft at shortwave frequencies, though
weak, is coherent, and the Doppler shift caused by the target's motion is distinc-
tive (not many radar-reflective objects move at 400 miles/hour). The key to
successful development of OTH radar was—and still is—the processing of the
backscattered echoes. Computer technology was in its infancy then, so the Navy
devised "“a cross-correlation signal processor that utilized a magnetic drum as
the storage medium. Under Air Force and Navy sponsorship, a high-power
transmitter and antenna suitable for testing aircraft detection feasibility were
added, and in the fall of 1961 aircraft were detected and range tracked over the
major portion of their flights across the Atlantic.'''?

Further development of OTH radar depended largely on breakthroughs in
automatic data-processing and ionospheric research. The Air Force began exper-
imenting with a somewhat simpler technique, forwardscatter OTH radar, in the
mid-1960s. As the name suggests, this technique takes advantage of the fact that
most OTH radar energy is not scattered back toward the transmitter; rather, it
caroms forward into another ionospheric hop. The much higher power of the
forwardscatter means the receiver doesn't have to be nearly as sensitive as it

12. James M. Headrick and Merrill 1. Skolnick, “Over-the-Horizon Radar in the HF Band,”’ Pro-
ceedings of the IEEE, Vol. 62, No. 6 {(June 1974}, pp. 664-672.
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Fig. 11-9. The
Naval Research
Laboratories
MADRE OTH-B
radar in
Chesapeake
Bay, Maryland.
(From Aviation
Week & Space
Technology, 6
December
1971.))

would have to be to pick up backscatter. But that second hop makes extracting
Doppler information much more difficult, so the technique lends itself to a
somewhat different application—instead of looking for an echo from a distant
object, forwardscatter can be used to detect the appearance of a hole in the
ionosphere, as might be caused by a nuclear explosion or a rocket launch.

The Naval Research Laboratories’ MADRE OTH-B radar, located at Chesa-
peake Bay, Maryland, is pictured in Fig. 11-9. The large array measures about
140 feet tall by about 320 feet wide and consists of 20 corner reflector elements
arranged in two rows of ten. The beam can be steered +30° with '‘mechanically
actuated line stretchers.” Above and behind the large array is a rotatable corner
reflector antenna for experiments in directions not within the main antenna’s
coverage. Built in 1961, MADRE's present status is unknown.

With four transmitter sites in the Far East and five receiver sites and a
correlation center in Western Europe from 1968 to 1975, the Air Force used
Project 440-L, a forwardscatter OTH system, for this very purpose. In other
words, the continuous-wave emissions skipped across the Soviet Union.

Thus, the USSR was exposed to American OTH signals for years before the
appearance of the Woodpecker. In 1971, the USAF's Director of Command,
Control, and Communications was asked if the Russians knew about this sys-
tem. ""Yes sir, I'm sure they do,"”’ he replied.!?

The Air Force’s OTH station in Japan was subsequently dismantled and
shipped to Australia, where it became the core of Project Jindalee, the most

13. Philip J. Klass, "HF Radar Detects Soviet ICBMs,'* Aviation Week & Space Technology (6 De-
cember 1971}, pp. 38-40.
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ambitious OTH backscatter radar project to date, outside of the U.S. and USSR.
Desmond Ball described it in 1978:

The transmitter site, consisting of a phased array antenna 185 meters
long, several other masts to support communication and radar cali-
bration antennas, power house, etc., is located in the Hart's Range
about 160 km northeast of Alice Springs. The main receiving site, in
the Mt. Everard area about 15 km north of Alice Springs, features a
600 m long receiving array, calibration and communication aerials,
and large earth mats providing stable ground planes; some 300 km of
wire was used to make these mats. About six or seven technicians
from WRE [the Weapons Research Establishment] reside in Alice
Springs, and these provide a 24 hour a day manning of both the
transmitter and receiver sites.

Under Stage One of the project, the transmitting station at Hart's
Range operates on a power output of some 50 kW, provided by five
10 kW subtransmitters—40 kW is utilized in the actual radar trans-
mission, and 10 kW feeds into the ‘'ionospheric sounder’’ dedicated
to monitoring the behavior of the ionosphere. Sixteen further sub-
transmitters are being installed under Stage Two....The Hart's Range
station should eventually operate on at least 1 MW. The basic operat-
ing frequency spectrum of the installation is expected to be 5-29.5
MHz....It could at times go up to 60 MHz. On overseas experience,
the operating frequency will centre around 14 MHz. The bandwidth
will be quite wide, probably varying from about 30 kHz to more than
300 kHz at some times. The basic pulse repetition rate will depend to
some extent on how the system is eventually optimized for the detec-
tion and tracking of high-Mach aircraft and relatively slow-moving
ships. It should be somewhere from about 3 pulses per second to
about 10/sec.

For early warning, an actual operating system would require two
or three such "Jindalee'’ installations....An actual working system
could be operational within five years from today...."

One ham radio operator who wishes to remain anonymous said, “the Aus-
tralian OTHR has a quieter attack and usually stays on a channel longer than
any of the other Woodpeckers.”’ This remark was mads early in 1983, but we
don't know anything more about signal characteristics or the system's present
status. Signals like the woodpeckers, but with different pulse rates and
bandwidths, are heard from time to time. Their source remains a mystery, but
some may be from Australia.

According to Dr. Ball, Jindalee, like the Woodpeckers, was designed to
transmit variable but potentially very wide bandwidths throughout most of the
shortwave band. This suggests that spectrum-hogging isn't just due to a bad
attitude toward other users of the band on the part of the Soviet Union but is in

14. Desmond ]. Ball, Electronics Today International (February 1978), pp. 35-40.
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the nature of OTH radar technology. Many different combinations of wave-
length and beam elevation angle are needed to illuminate different air spaces—
the best combination depends on ionospheric conditions at a given moment—
and wide bandwidths are necessary for range resolution. Propagation data is
obtained with sounders that sweep through all the frequencies available to the
radar. A sounder receiver at the radar receiver site, with a passband that sweeps
in tandem with the sounder transmitter, picks up the echoes so radar operators
can check the time-delay (ionospheric height and distance to reflection point),
path loss, distortion, etc., of each frequency. Shortwave listeners are thus more
likely to encounter signals from a sounder operating in support of an OTH radar
than from the radar itself. Fortunately, sounders don't have to be very powerful,
and in order to test every frequency between 5 and 28 MHz every 20 minutes, it
must sweep at least 19 kHz per second. That means its signal will cross a 10
kHz-wide channel in about half a second. Many of the brief zips one hears
crossing a shortwave channel are ionospheric sounders—they are not necessa-
rily connected with OTH radars, however. The data they yield is valuable for
any radio service that relies on skywave propagation, as well as for scientific
research. Their use is rapidly spreading.

One system definitely not active today is Polar Cap III. The Canadian
Defense Research Board and the U.S. Air Force collaborated on this project "'to
determine the cost and effectiveness of OTH radar to detect airborne targets in
the polar region.’’'> From a military perspective, a long frozen border between
Canada and the USSR is where OTH capability would be most valuable—as a
super DEW Line able to "'look’ right into Soviet air space. The DEW Line
stations, based on 1950s technology, are limited in coverage and expensive to
maintain. The idea of replacing them all with one or two OTH radars had
obvious appeal.

The Polar Cap III transmitter was located at Hall Beach on Melville Penin-
sula in Canada's Northwest Territories. There were two receiver sites, to in-
crease detection possibilities (this configuration is called "'bistatic'’ radar). One
was near the transmitter, and the other was at Cambridge Bay on Victoria
Island, 550 miles to the west. Equipment and supplies were air-lifted in during
the summer of 1972. Although very large, the antennas went up quickly and
tests began in October. The results proved disappointing. When presenting its
Continental Air Defense Plan to the House Armed Services Committee in 1981,
the Air Force explained, ''We have found that when OTH is looking north, the
auroral interference degrades its performance so the OTH may not give us the
quality warning we need.’’1¢

This must raise questions about the Woodpeckers' effectiveness as radars,
since some of their beams skirt the polar region. However, ionospheric turbu-
lence is believed to have a worse impact on Doppler-based systems like the Air
Force's than on time delay systems like the Woodpeckers. That may be why the
Soviets use the latter.

15. Scotty Yool, “Polar Cap III,"” Sentinel (January 1973), pp. 24-25.
16. Lt. Gen. James V. Hartinger, Full Committee Hearing on Continental Air Defense, Committee on
Armed Services, US House of Representatives (22 July 1981), p. 31.

OVER-THE-HORIZON RADAR 193



194

Given our unhappy familiarity with the Woodpeckers, it's not surprising
that a shock wave swept through the shortwave community in 1980 when the
Air Force announced it was starting to test a powerful OTH backscatter radar in
Maine, and if the tests were successful, more and bigger radars would be built
near the Atlantic, Pacific, and Gulf coasts. According to O. G. Villard:

The U.S. counterpart of the woodpecker is still experimental....The
mission...is to give early warning of bomber attack via the northeast
oceanic approaches to the U.S. and Canada....Since all aircraft flying
over the water must routinely file flight plans in advance, those seen
by the radar...are then compared with their reported plan; if a target
or targets cannot be associated with such a plan, appropriate action is
taken....

Although the Soviet radar transmits on-off pulses (a conventional
approach that permits the transmitting and receiving functions to
share one antenna), the U.S. radar employs separate transmitting and
receiving sites so that the transmitter can radiate a continuous signal
which is FM-modulated or ‘chirped’ for range resolution.

...the broadside receiving array...located at Columbia Falls, Maine,
is about 4000 feet in length. Since mechanical rotation would hardly be
practical, scanning is accomplished by digital beamforming and slew-
ing. The beam is made unidirectional by means of a reflecting screen
located about a quarter-wave behind the radiating elements.

Essentially the same design is used at the transmitting location,
except that the transmitting beam is made wider so as to floodlight
the area within which multiple receiving beams conduct a fine-scale
search. The average transmitter power is roughly 1 megawatt....

Economic considerations have dictated the present operating fre-
quency range—6.7 to 22 MHz. It would be nice to be able to go both
lower and higher, and perhaps this will be possible in the future....

The radar is, of course, computer-controlled and extraordinarily
flexible. It is provided with a low-power auxiliary sounder which
repeatedly checks all the available frequencies to determine what
propagation paths are present....A separate facility automatically
checks all the available channels for interference, measuring not only
the level at any given instant, but also the time history of that chan-
nel's usage.

All these input pieces of information plus many, many more {such
as worldwide geophysical data) are taken into account by the radar’s
main computer....

So long as it is performing its mission satisfactorily, the radar’s
operating guideline is to cause as little interference as possible. Thus,
when propagation is good, it can reduce power....

There is little problem in recognizing the Soviet OTHR signals, so
long as they continue the present format....The American radar sig-
nals, by way of contrast, will sound on an AM receiver more like
power-line hum, but at any one of several modulation frequencies
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Fig. 11-10. The
USAF OTH-B
radar signal.

from 20 Hz to 60 Hz. They should be much less irritating than on-off
pulsing. Because they will be coming from a source physically closer
to some U.S. amateurs [and shortwave listeners], however, they may
be troublesome when propagation is exceptionally good....!”

A typical USAF OTH modulation waveform is given in Fig. 11-10A and the
power spectrum profile is given in Fig. 11-10B.

TRANSMITTED
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FREQUENCY T

TIME ———————

(A) Typical modulation waveform. B = nominal bandwidth, f,= carrier frequency,
and 1/T = waveform repetition rate. (From Draft, Environmental Impact
Statement, West Coast, pg. A-6.)
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(B) Power spectrum profile of a (nominally) 10-kHz wide emission from the
experimental OTH in Maine. (From O.G. Villard, Jr., QST, April 1980.)

17. O. G. Villard, Jr., "Over-the-Horizon or Ionospheric Radar,” QST {April 1980), pp. 39-43
{Courtesy QST).
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The initial furor caused by this article faded as the radar tests, much to
everyone's surprise, ran more or less unnoticed. The Air Force says it got over a
dozen interference complaints, but only one was verified: a Military Affiliate
Radio System station in Florida, using 20937.5 kHz on 20 January 1981. All the
other complaints were for bands or times where the radar wasn't operating.

The significance of this excellent noninterference record is hard to gauge
because the Air Force has released contradictory information about the tests. In
the Draft Environmental Impact Statement for the West Coast radar, they said
that the radar in Maine transmitted for a total of about 900 hours, usually
""during the ionosphere’s day-to-night and night-to-day transition periods,’’ over
the course of a year ending in January 1981. When it was pointed out that the
night-to-day transition on the radar’s propagation path corresponds to the hours
before dawn in North America, so the small number of interference reports
might only mean that most potential reporters were asleep, the Air Force
changed its story. In the Final Environmental Impact Statement for the West
Coast radar, they said the Maine radar

actually operated about 2300 hours over 330 working days beginning
June 1980...and the cumulative operating time was approximately
the same for each hour of the day, instead of being concentrated in
the day-night and night-day transition periods....Thus, there was
much more opportunity than previously stated for ham radio opera-
tors, shortwave listeners, and Fixed Service providers to notice inter-
ference.!®

The last sentence is the crux of the matter. Aside from the fact that there
weren't 330 working days between June 1980 and January 1981, if the second
text is true, we may not have anything to worry about, so far as interference is
concerned. If the first text is true, the tests were not representative of radar
operation at times of peak band use and we cannot assume that an operational
radar, working around the clock, would be similarly benign.

Of course, the primary purpose of the tests wasn't to see how many interfer-
ence complaints came in but to see how well the system worked—how well the
radar could distinguish between unidentified and identified aircraft in the heav-
ily trafficked North Atlantic, how well it coped witk auroral disturbances,
sea-surface clutter, varying band conditions, etc. According to the General Ac-
counting Office,

Initial testing of the experimental system...showed that the radar
would not meet performance requirements for an operational sys-
tem.... ACQUISITION MAY NOT BE JUSTIFIED...The threat of a
precursor Soviet bomber attack against the United States is the scena-
rio used to justify the need for the OTH-B radar system. Considering
the threat described in intelligence reports, along with alternatives to

18. Construction and Operation of the West Coast OTH-B Radar System—Final Environmental Impact
Statement, Air Force Systems Command, Electronic Systems Division (February 1984}, p. 330.
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OTH-B, GAO questions the need to acquire the OTH-B radar system
as now planned....”®

Since the bulk of the GAO report was classified, we don’t know what shortcom-
ings were revealed by the tests, but Aviation Week & Space Technology said that
when the radar was demonstrated for them, ‘’severe ionospheric disturbances
crossing Newfoundland and extending about 200 mi. south of Greenland ad-
versely affected system performance. Not long after, however, tracks of aircraft
flying the organized route system could be observed roughly 1,000 mi. farther to
the east....”’?® Apparently, the radar was blinded for periods of time by iono-
spheric disturbances. Because the experimental radar's coverage extends deeper
into the auroral zone than the rest of the proposed continental system, the
problem may be less acute in other sectors.

The Air Force claimed that the tests were successful and that moving from
the experimental radar to an operational system would require only refinements
of the design. The GAO disagreed, saying that the tests were only successful
because the Air Force tailored its criteria to the capabilities of the system, not to
its operational requirements, and ''a substantial redesign effort for both hard-
ware and software is involved'’ in moving toward an operational OTH radar.?'

The U.S. Air Force's plan for continental air defense is based on OTH-B
radar sectors that cover 60° each as shown in Fig. 11-11. Three of them are
based in Maine, three in the Pacific northwest, two are slated for Alaska, and
four for the northern midwest. Each sector is subdivided into eight subsectors
{each 7%° wide). The radars will step from one subsector to another about every
ten seconds. A different frequency may be used in each step.

OTH radar emissions don't stop at the edge of the surveillance area, they
carry forward into a second {even a third) ionospheric '"hop.'" Comparing Fig.
11-12 with the map of the U.S. Air Force OTH-B radar deployment plan, one can
see Western Europe would be regularly "‘illuminated’’ by the second hop of the
northern-most sector of the East Coast system.

The controversy surrounding these projects thus includes much more fun-
damental issues than interference to other services: Are they reliable? Does the
benefit to national security outweigh the cost? Are there better alternatives? The
way these questions are answered by the U.S. Congress will determine the
extent and pace of implementation. This should be kept in mind as we review
the Air Force's plans because a majority of members of the House of Represen-
tatives has shown it agrees with the GAO, so the Air Force may not get all it
wants—at least not right away.

Because the law requires public disclosure of plans for projects likely to
have a significant impact on the ""human environment,'’ the Air Force has
published detailed descriptions of their proposed continental OTH-B systems.
The experimental radar is now being upgraded into the first of three adjacent

19. “Acquisition of the Over-the-Horizon Backscatter Radar System Should Be Reevaluated,’
GAOQ/C-MASAD-83-14, General Accounting Office (15 March 1983), pp. i-ii.

20. Kenneth J. Stein, ‘’Backscatter Radar Unit Enters Production Phase,'' Aviation Week & Space
Technology (16 August 1982), p. 77.

21. GAO/C-MASAD-83-14, p. iii.
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Fig. 11-11. The
USAF OTH-B
radar
deployment
plan.

Fig. 11-12.
Chart of the
OTH radar
emissions.
(Courtesy
Proceedings of
IEEE, 62 (1964),
pg. 668.)
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identical sectors to be based in Maine, each covering 60° of azimuth out to a
distance of 1800 miles. (There is an inner limit to the detection range of 500
miles, due to the length of the ionospheric ''skip’’ zone.) Each sector will have
twelve 100 kW transmitters for a maximum power output of 1.2 megawatts; six
separate phased-array antennas, only one of which would be driven at a time; a
10 kW sounder; and a receiving station with a mile-long linear array of active
antennas. The transmitters will be located at 45° 10’ 38" North by 69° 52' 23"
West, in Somerset County—oddly enough, near a small town named Moscow—
and the receivers will be about 100 miles east, in Washington County, near the
Maine coast. An operations center at Bangor International Airport will house the
data processing and control the transmitters and receivers of all three sectors.

Essentially the same design has been proposed for the West Coast. The plan
for the transmitting arrays of the three sectors in the West Coast OTH system is
given in Fig. 11-13. The receiving arrays would be similarly arranged. The three
sectors of the East Coast system are more dispersed, presumably to fit the
landscape better. (Diagram from the Draft EIS, West Coast, p. A-8) There the
operations center would be at Mountain Home Air Force Base in Idaho; the
transmitters at Buffalo Flat, Oregon {43° 16’ North by 120° 30’ West) and the
receivers at Rimrock Lake, Oregon as shown in Fig. 11-14.

Unlike the East Coast system, which is aimed out over the ocean, the West
Coast system's surveillance coverage includes huge tracts of U.S. territory—the
southern half of California and virtually the entire state of Alaska. These areas
could be '‘illuminated'’ by the radar beams about every 80 seconds. Shortwave
listeners in Alaska and southern California thus would be more likely to hear
the radars—and hear them louder—than listeners elsewhere.

The Air Force has also expressed the desire to build a 120° south-facing
OTH system somewhere in northern Texas or Oklahoma by the late 1980s. If
built, the two sectors of this system would illuminate much of Central America.

Each radar sector would be on the air continuously and simultaneously. The
detection beams would not sweep across their sectors but rather would step in
7.5° increments from azimuth to azimuth, ‘‘sometimes in a seemingly random
manner.’'22 A total of eight steps are required to cover each 60° sector. The
frequency and elevation angle used at each step are chosen independently so
that up to 24 frequencies could be used during each 180° work-cycle, three at
once. If the East, West, and Gulf Coast systems are all built, up to 64 frequen-
cies could be involved in the total work-cycle, eight of them on the air at once.

“Frequency’’ here means frequency band, of course, as the emissions are
variable in bandwidth from a minimum of 5 kHz to a maximum of 40 kHz, with
some weak overspill into adjacent bands. The typical waveform would be a
continuous-repeat frequency-modulated (FM) sawtooth. When the bandwidth is
5 or 10 kHz, the waveform repetition rate could vary from 10-20 per second in
2.5 Hz increments; when the bandwidth is 20 or 40 kHz, the rate could vary
from 20-60 per second in 5 Hz increments. On an audio receiver, these would
all sound like low frequency buzzes, the pitch set by the repetition rate.

22. Construction and Operation of the West Coast OTH-B Radar System—Draft Environmental Impact
Statement, Air Force Systems Command, Electronic Systems Division (March 1983}, p. C-1.
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Fig. 11-13. Plan
for the
transmitting
arrays of the
three sectors in
the West Coast
OTH system.
(From Draft,
Environmental
Impact
Statement,

West Coast, pg.

A-8)
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Fig. 11-14.
Transmitter and
recelver sites
for the Air
Force’s
proposed West
Coast OTH-B
radar system.
(From Draft,
Environmental
Impact
Statement,

West Coast, pg.

2-8))
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Table 11-1.
Characteristics
of the Proposed
West Coast
OTH-B Radar
Transmitter
Antenna
Arrays*

202 SHORTWAVE RADIO LISTENING

Fig. 11-15 gives the top and side views of the radar’s main beam. The beams
would dwell on a particular azimuth for up to 10 seconds, so in each sector, each
azimuth would be visited at least once very 80 seconds. That means that any
interference caused by the radars would be relatively brief and episodic.

The azimuthal width of the main beams is 19° from null to null, with the
power density reduced by half, +4.2° away from the axis of maximum inten-
sity. The four-field pattern for the 12-element array is given in Fig. 11-16. The
sidelobes are less than one-twentieth of the maximum intensity, and because of
the antenna backscreen, the backlobes are less than a hundredth of the maxi-
mum. Although reduced, these lobes are still nontrivial because of the high
transmitter powers and antenna gains. The axis of maximum intensity is some
160 times greater than the theoretical isotropic distribution.

Each sector has six antenna arrays, each designed to transmit in a different
part of the shortwave spectrum (see Table 11-1). Identified by the letters A
through F, the arrays each have 12 dipole radiating elements spaced evenly at
about 0.58 times the shortest wavelength produced by that array. The beam is
steered +30° in azimuth electronically by controlling the timing of the signal
fed to each dipole. Viewed from behind, the band C and D elements are tilted
45° clockwise, the B elements are tilted 45° counterclockwise, and the E and F
elements are vertical (for some reason the Air Force hasn't revealed the orienta-
tion of the A band dipoles). The arrays are positioned over a groundscreen
measuring about a mile long by 750 feet wide, and in front of a backscreen
whose height varies from array to array. Both groundscreen and backscreen are
made of wire mesh, either copperweld or alumiweld for corrosion resistance.

Frequency Mid-band wave- Backscreen

Band range (MHz) length (ft.) Array length (ft.) height (ft.)
A 5.00-6.74 170 1020 135
B 6.74-9.09 126 756 100
C 9.09-12.25 93.3 560 7.5
D 12.25-16.50 69.3 416 56
E 16.50-22.25 51.4 308 45
F 22.25-28.00 39.4 236 35

* From the Draft Environmental Impact Statement, West Coast OTH system (p. B-4). Figures for
the East Coast system are essentially the same.

O. G. Villard, Jr. (OST, April 1980) says the following bands are the fre-
quency bands (in kHz) that the Air Force OTH backscatter radars have been
authorized to use:

6765-7000 13360-14000
7300-7508.4 14350-14990
7530-8195 15100-16460
9040-9995 17360-17900

10100-11175
11400-11975
12000-12330

18030-19990
20010-21000
21450-21850
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Fig. 11-16. Far-
field pattern for
12-element
array. (From
Draft,
Environmental
Impact
Statement,
West Coast, pg.
B-15.)
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Several bands contain individual channels forbidden to the radars because they
are for vital services. The radars will be programmed to omit them.

We know much less about the design of the receiving arrays. The experi-
mental system in Maine had a line of 137 V-shaped monopoles mounted in front
of a backscreen reflector some 50 feet high and about three-quarters of a mile
long. A groundscreen extended some 250 feet in front of the array. Apparently
this design proved inadequate, because the receiving arrays of the operational
radars have been substantially changed and enlarged. The West Coast system,
for example, would have three broadside arrays, each facing the same direction
as the corresponding transmission arrays. Each sector would resemble a row of
84 steel towers, 65 feet tall and set about 60 feet apart, for an overall array
length of about 5000 feet. The backscreens and groundscreens presumably
would be scaled up, too.

The Air Force claims that the radars will seldom need to transmit at maxi-
mum power. Each sector can be stepped down in 1 dB increments to as little as
37 kW when propagation is strong. ''The power used for each 7.5° surveillance
sector is independently chosen to optimize system performance. Consequently,
the total power being radiated at any instant may vary from 111 kW to 3.6 MW,
but will rarely approach either limit.''23

It is obvious that the radars could cause massive interference to communica-
tions services, if they wanted to—or if they were run with indifference to the
problem, as the Woodpeckers are. The problem is that their emissions don't stop
at the edge of the detection zone. As the Air Force candidly admits:

Interference could occur virtually any place at locations one or more
ionospheric hops distant from the transmitter. Interference could
occur if a distant transmitter were propagating at signal...that, be-
cause of ionospheric propagation conditions, did not include the ra-
dar site....In that situation, although the radar system monitors the

23. Draft EIS, West Coast, p. A-12.
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spectrum before transmitting, the radar operators would believe that
the in-use channel was clear and would feel free to use it. They could
not realize that the radar signal could be producing interference at
some far distant location....Because the radar signal involved could
be emitted by the main lobe, backlobes, or sidelobes and because the
signal could propagate by more than one hop, predicting when or
where this may occur is impossible.?

As for interference caused to the radars by other transmitters, Villard has
pointed out that

OTHRSs are designed to work through some level of interference, no
matter what its origin. For example, there are circuits which convert
interference carriers {from Teletype or shortwave broadcasting sta-
tions, for example) into what the radar receiver perceives as rela-
tively harmless broadband noise.?

From a technical perspective, then, the radars don't need to avoid already-
occupied channels in order to function. The level of interference caused by
them depends decisively on how sensitive the radar operators are to the spec-
trum rights of others, and how effective their methods for avoiding interference
are in practice.

The National Telecommunications and Information Administration has au-
thorized the Air Forces's OTH radars to use any of about 30 bands between 5
and 28 MHz on a noninterference basis. All these bands are allocated to the
Fixed and Broadcasting Services. Among them, 9500-9900, 11650-12050,
13600-13800, 15100-15600, 17550-17900, and 21450-21850 kHz are (or soon
will be) allocated to the Broadcasting Service. Unlike the Woodpeckers, the Air
Force radars will not use any band where the safety of life or property is at risk:
the maritime and aeronautical bands, distress calling, hurricane warning, search
and rescue channels, etc.

Operation of the radar is intended to produce minimal interference
with other users of these same portions of the spectrum, and opera-
tion of the ERS [experimental radar system] in Maine indicates that
this can be achieved....Air Force operating procedure will be to at-
tempt to ‘find an unused frequency in the fixed (point-to-point) sec-
tion of the HF spectrum...’ [and] ‘to conscientiously avoid the use of
the SWBC [shortwave broadcast bands] wherever possible’....When
operating in the Fixed band, the radar will stay far enough away from
the band edges to minimize the possibility of interference to other
users, such as broadcast receivers....

The Air Force wishes to operate the radar without interference to
others. Those who believe that they are experiencing interference
from it are urged to keep an accurate log of the times and the fre-

24. Draft EIS, West Coast, p. C-21.
25. O. G. Villard, Jr., ""Over-the-Horizon or Ionospheric Radar,"” QST {April 1980}, p. 42 (Courtesy
QST).
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quencies and to provide that information to the Air Force. The ad-
dress is: HQ ESD/SCU-4, Hanscomb Air Force Base, MA 01731.%¢

These are certainly commendable statements, so far as shortwave listeners
are concerned. Unfortunately, other more recent statements are less reassuring.
When they were asked for clarification of the phrase ''wherever possible’’ in the
above quote—which implies that under certain conditions the radars could
transmit in the broadcasting bands—the Air Force replied:

Whenever possible, the radar would operate in the Fixed part of the
spectrum. However, if at some time the Air Force considers it to be in
the national interest to use a frequency in the International Broadcast
band, this would be done—without prior notification and probably
without producing interference. Military systems of all nations have
that right; U.S. systems do not abuse it.?”

In support of their claim that all military forces "'have that right,” they cited
Article 38 of the International Telecommunications Convention, which says that
nations signing the Convention ‘'retain their entire freedom with regard to
military radio installations of their Army, Naval, and Air Forces." According to
the Air Force, "'This means that a nation's military forces are not bound by the
‘no harmful interference’ rule in any case where it is determined, unilaterally by
the military, that a given transmission is important to the nation's defense.’'’28

It is discouraging that they base such a bold interpretation on just one
phrase from Article 38—especially since the very next phrase reads, ‘'Neverthe-
less, these installations must, so far as possible, observe statutory provisions
relative to...the measures to be taken to prevent harmful interference....”?

The Air Force's claim that they can unilaterally ignore NTIA's noninterfer-
ence stipulation "'in any case ... important to the nation’s defense,’’ gives them a
loophole large enough to negate the stipulation entirely. It's the kind of state-
ment one might expect from the Russians—if they were willing to admit that the
Woodpeckers are military systems (they've never done that). We can only hcpe
that the Air Force will rarely invoke it.

The risk of interference obviously depends on how the radars' operating
frequencies are chosen. Villard described the process this way:

First, the useful band of frequencies is determined from soundings
and other data. Then the open [i.e., not already occupied] allocated
channels within that band are identified and ranked in order of desir-
ability. Low path loss, low multipath and low ncise are the chief
criteria. The radar then comes up on the most desirable frequency
and continues there until conditions change or interference develops,
at which point [it] instantaneously changes to the frequency which at

26. Draft Environmental Impact Statement (EIS), West Coast, pp. C-19 through C-22.

27. Final EIS, West Coast, p. 332.

28. Final EIS, West Coast, p. 328.

29. International Telecommunication Convention, US Treaties and Other International Agreements,
1976-77, Vol. 28 Part 3, p. 2531.
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that moment is at the top of the continuously updated ‘most desirable
allowable frequency’ list.

Often the radar will shift from an otherwise excellent frequency
in order to resolve range or Doppler (velocity} ambiguities.3

The radar may also alternate quickly between two or three frequencies as it
switches between search mode and tracking mode (this might occur if a suspi-
cious target has been spotted).

The process described by Villard occurs separately for each azimuth, so
when the radars change azimuth—every ten seconds or so—they'll probably
change frequencies, too. The Air Force adds that the radars will generally
operate near the highest frequency that will propagate to the desired range at a
given time.

The keys to avoiding interference are not using frequencies already being
used by others—this requires effective monitoring of the spectrum prior to radar
transmission—and responding quickly to valid complaints of interference. The
Association of North American Radio Clubs’ OTH Radar Committee sent sev-
eral suggestions along these lines to the Air Force during the environmental
impact assessment process. The first suggestion was to eliminate the problem of
radar operators not being able to detect distant stations using a channel because
their signals didn't propagate to the radar sites: give the operators real-time
access to monitoring assets located elsewhere in the world—particularly in areas
that would be regularly reached by the radar beams in one hop (southern
California and Alaska) or two hops (western Europe and Japan). The Air Force
rejected this, saying, in essence, that the radar receiver is so much more sensi-
tive than a remote monitoring station that the latter is unnecessary. Aside from
the fact that this contradicts the Air Force's own description of how they could
fail to identify a channel as occupied, and ignore the splotchiness of propaga-
tion, it hints at a capability discussed openly during the 1970s but rarely since.
As Desmond Ball put it:

Because of the great sensitivity, wide bandwidths and ability to cover
such bandwidths over a wide frequency range, OTH-B receivers are
admirably suited for gathering electronic intelligence....This is espe-
cially significant because of the amount of military signals and com-
munications which are transmitted on the HF band....It may even be
possible to modulate the frequencies so that the radar detection and
the elint intercept capabilities can be operated simultaneously....3

The Air Force has never mentioned the gathering of electronic intelligence
as part of the mission of their OTH radars, and considering some of the com-
ments made by critics of the program in Congress and the GAO, the classified
statements of mission may not contain it either. But it's plausible.

Our second suggestion had to do with the prompt processing of complaints.
We suggested that there be an "800 telephone number and/or a Telex address

30. O. G. Villard, Jr., “Over-the-Horizon or Ionospheric Radar,”” QST (April 1980}, p. 42 (Courtesy
QST).
31. Desmond J. Ball, Electronics Today International (February 1978), p. 40.

OVER-THE-HORIZON RADAR 207



208

so that reports of interference could reach the radar operators with the least
possible delay. They replied:

The Air Force is currently developing procedures by which author-
ized users of the HF bands who believe that the radar is creating
interference would have the opportunity to report their complaint in
real time. Their complaint would be received and evaluated by a
person who would have the responsibility and authority to immedi-
ately eliminate interference caused by the radar....

At this time, neither the communication link from the complain-
ant to the interference-mitigating authority nor the operational proce-
dures for establishing the validity of a complaint have been
determined because testing and operation of the radar would not
begin until 1985-1986. However, toll-free {i.e., 800-area code) phone
numbers are under consideration for the communication links. When
the procedures have been developed for receiving and evaluating
reports of interference to authorized users, and for acting on com-
plaints that are valid, the Air Force will make existence of these
procedures widely known. ANARC will be able to help in this notifi-
cation process.3?

However, they rejected our suggestion that somethirg like an "’800"' num-
ber be provided for potential complainants in northern and western Europe and
Japan—areas likely to be affected by the second-hop signals.

Our final suggestion was that the Air Force express its commitment to this
policy in the Final Environmental Impact Statement for the West Coast system:

If a complaint of interference is received, it will be evaluated
promptly. If found to be valid, and if the interference condition still
exists at the time of validation, the radar will be taken off the offend-
ing frequency immediately.

In the Final EIS they wrote: ''The paragraph suggested by ANARC...de-
scribes precisely the Air Force's philosophy and obligations in the matter.’'3

So far, then, the Air Force's attitude toward the concerns of shortwave
listeners has been quite accommodating—though they pointedly assert the right
to suspend their commitment to noninterference whenevar they think "'a given
transmission is important to the nation's defense,’” and they haven't actually
developed procedures for responding to complaints in real-time, though they've
promised to do so by the time the first radar sector goes or. the air in 1985-6. We
won’t know how well their good attitude will translate into behavior for a while
yet.

The first sector is the experimental radar, upgraded. Work on the second
60° sector in Maine began in 1984 and will continue to 1987-8. In granting
funds for the second sector, Congress made clear that '‘The purpose of this

32. Final EIS, West Coast, p. 333.
33. Final EIS, West Coast, p. 333.
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action is to expand the test database available to ensure that subsequent pro-
curement decisions can be made on the basis of the most complete information
possible.”’3 In other words, they want to see how well the first two sectors
perform before they authorize money to start additional ones. This is only
prudent, as the results of the experimental radar’s tests appear to have been
mixed, and the cost of building both the East and West Coast systems is ex-
pected to total over a billion dollars.

As this book goes to press, the Air Force announced it was dropping its
request for authorization to begin building the West Coast system. The question
now facing the Congress is whether to appropriate money to start the third
sector of the East Coast system before the first two have been tested. Their
decision will have been made by the time you read this.

Meanwhile, the U.S. Navy, which played a pivotal role in the development
of OTH backscatter technology, isn't sitting by idly. They're developing trans-
portable OTH systems "'to cover several critical ocean gaps and choke points
around the world.'’3 Gerald Green explains that the

primary mission would be in support of maritime air defense of the
Navy's carrier battle groups and selected sea lanes. The [relocatable
radars] also could be assigned to support Rapid Deployment Force
{now US Central Command) operations in remote areas of the world.
ROTHRs are expected to be the primary wide-area search systems for
regional air defense operations in critical ocean areas not covered by
existing or planned surveillance systems. The initial ROTHRs are
scheduled to become operational in the mid- to late 1980s.36

We don't know anything about the design or emission characteristics of the
Navy systems yet, but since they say they’re building upon the WARF and Air
Force experience, one can assume that they will probably use continuous-wave
FM modulation and some sort of frequency-hopping. Because transportability
imposes limits on antenna size, we suppose these radars will mainly operate in
the upper two-thirds of the shortwave band. Aviation Week & Space Technology
has said that the first area covered by a Navy ROTHR will probably be the sea
between Iceland and Norway, with construction of an automated command
center to begin in Iceland in Fiscal 1985.37

Several OTH-type systems have been around for years. The WARF (Wide
Aperture Research Facility) has been operated by SRI International since the
1970s. With transmitters and log periodic antenna arrays near Lost Hills, in
south-central California, the repeater/transponders at several sites in the west-
ern part of North America, WARF was the test-bed for many of the OTH
concepts now being applied by its sponsor, the U.S. military. Because of the

34. Conference Report, Fiscal 1984 Authorization, Department of Defense (1 August 1983), Senate
Report 98-213, p. 170.

35. Melvin R. Paisley, Appropriations Hearings, Armed Services Committee, US House of Repre-
sentatives (15 March 1983}, p. 497.

36. Gerald Green, ‘‘C3l: The Invisible Hardware,'' Seapower (April 1983), pp. 121-2.

37. Clarence A. Robinson, Jr., 'Defense Decision Hikes Strategic Funds,’ Aviation Week & Space
Technology (23 August 1982), pp. 17-19.
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type of research done there, WARF's band use, emission characteristics, and
schedule all vary, but at times it probably sounds something like the Air Force
radars.

The Rome Air Development Center at Ada, New York has a number of
transmitters and antennas for radar experiments and ionospheric research. They
have been known to transmit in a series of 200 kHz bands at approximately 2
MHz intervals between 6.5 and 30 MHz, at powers up to 100 kW. Though
RADC has been used to track aircraft approaching Canada's east coast, it is
more often used to generate backscatter from the ocean surface and aurorae.

OTH radars designed for aircraft detection treat environmental backscatter
as clutter, to be suppressed and removed by filters, but in fact, the clutter
contains information useful for other purposes. Ocean waves happen to reflect
the frequencies used by OTH radars quite well. By charting their echoes, it is
possible to deduce the surface wind pattern over hundreds of square miles of
ocean. Scientists have long known that the interacton between the atmosphere
and the oceans is the pump that churns the weather, but they couldn’t monitor
this interaction synoptically and in real time until techniques like OTH radar
evolved. As the air/ocean relationship becomes better understood, and radar
signal-processing techniques improve, the meteorological use of OTH radar is
likely to increase. Right now there are perhaps a dozen experimental sea-state
monitoring programs, dispersed worldwide.

The use of shortwave radar for ionospheric research is also growing. OTH
radar relies on the ionosphere simply to carry signals to and from a distant air
space. But if the beam is aimed higher, or straight up, scatter from the iono-
sphere itself can be processed to map its structure in various ways—to reveal the
interaction between the solar wind and the Earth’'s magnetic field, to help us
understand how spacecraft in low orbit become electrically charged, etc. One of
the largest ionospheric research programs now underway is sponsored by the
Defense Nuclear Agency, which wants to know how nuclear war would affect
ionospheric support of long-distance radio communications. Several relocatable
ionosonde transmitters, operated by SRI International, are involved.

Since 1970, scientists have been using high-powered shortwave transmitters
to heat up parts of the ionosphere. This might seem to be a long way from OTH
radar, but listeners could easily mistake an RF heating signal for a radar signal.
Tests have shown that a few hundred kilowatts fed into simple dipoles tuned to
0.5 to 1.0 times the ionosphere’s critical frequency (the highest frequency that
will be reflected when the incident beam is vertical) can raise the electron
temperature in the overhead region enough to refract obliquely aimed signals
over the horizon, all the way up to the UHF band. ""Voice, teletype, and facsim-
ile transmissions have been sent, by means of the scattering region above the
modifier, between ground terminals separated by several thousands of km and
using frequencies which would not otherwise have been useful for those

38. C. L. Rino, ]. F. Vickrey, R. C. Livingston and R. T. Tsunoda, *'High-Latitude and Equatorial
Research Support for Predicting High-Altitude Nuclear Effects,” Report DNA-TR-81-176, De-
fense Nuclear Agency (1982).
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paths.””* NTIA has a 2 megawatt facility at Platteville, Colorado (40° 10’ 48"
North by 104°43’ 48" West) for ionospheric modification experiments, with two
ring-array antennas that cover 4.5-10 MHz and 2.7-3.5 MHz, respectively.
Since the ionosphere’s local critical frequency varies, the modifier's emitted
frequency must vary, too. The process is regulated by monitoring backscatter
from the modified region, and Platteville’s frequency coverage is broad enough
to permit 24-hour-a-day operation. Pulse, continuous-wave, and chirp modula-
tion have all been used, so the facility doesn’t have a readily identifiable
’sound,’ but in general it must choose lower frequencies than an OTH radar
would.

As you can see, noncommunication uses of the shortwave band are increas-
ing and are likely to increase substantially in coming years. A striking aspect of
this trend is that it is occurring without there being any allocation for radar or
radio determination anywhere in the shortwave band. Shortwave radars and
radar-related systems use channels assigned to communications services. And
they use many of them, consuming far more spectrum than the stations to
which they are assigned. The Air Force has laid claim to some 30 bands between
5 and 28 MHz because their OTH-B radars need different frequencies at differ-
ent times to cover different ranges. Of course, the same could be said for
international broadcasters wishing to beam programs to audiences in different
parts of the world. Need alone doesn’t establish a spectrum right. Radars using
other parts of the spectrum do so in bands specifically authorized by the Interna-
tional Table of Frequency Allocations—but not OTH radars. And regarding this
particular band, Article 9 of the ITU Radio Regulations says:

Members recognize that among frequencies which have long-distance
propagation characteristics, those in the bands between 5 MHz and
30 MHz are particularly useful for long-distance communications;
they agree to make every possible effort to reserve these bands for
such communications.*

What right, you may ask, does any nation have to operate OTH radars in
channels reserved for long-distance communication?

When the Soviet Ministry of Posts and Telecommunications told the IFRB
that the Woodpeckers were for tests, the IFRB replied that this doesn't entitle
them to disrupt authorized services. Article 19 of the Regulations says, ''Any
harmful interference resulting from tests and experiments shall be eliminated
with the least possible delay."

The U.S. Air Force cited the International Telecommunication Convention
about nations’ retaining their "‘entire freedom with regard to military radio
installations.'" This would certainly allow a government to authorize its military
to use any part of the spectrum. But contrary to the Air Force's assertion that

39. W. F. Utlaut, forward to ''Special Issue: Ionospheric Modification by High Power Transmit-
ters,"” Radio Science, Vol. 9, No. 11 (1974), p. 881.

40. Final Acts of the World Administrative Radio Conference, Geneva {1979), International Telecom-
munication Union {1980), p. 156.
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“entire freedom'’ includes the right to cause interference, the Convention spe-
cifically denies this.

It would seem, then, that OTH radars are only allowed to use the shortwave
band on a noninterference basis, whether they are for tests, experiments, or
national defense. Unfortunately, for some reason, "‘not allowed'' means very
little in the shortwave band.

We aren't sure how much interference will be caused by the American
systems, but the Woodpeckers have been doing it on an unprecedented scale for
nearly a decade. The Russians have set a horrendous example, and their refusal
even to admit there is a problem is infuriating. None of tae planned or existing
OTH systems that we know about are likely to cause anywhere near as much
harmful interference as the Woodpeckers. Which is good news, in that we've
probably already seen the worst of the problem. But can’'t something be done
about those wretched pulsers?

There have in fact been several types of protest. In 1977-78, communica-
tions workers in ten European countries organized a boycott of Soviet shipping.
"After that threat of boycott the transmissions were recuced for a prolonged
period,”’ says the Oslo Aftenposten*!, which recalled the event in connection
with renewed threats of a boycott by labor unions in rorthern Europe, as a
result of what they perceive as an increase in Woodpecker interference in 1983.
The Norwegian Federation of Trade Unions and the Norwegian government
have been leading voices in protesting the Woodpeckers—no doubt because
Norway is subjected to the worst interference.

Norway, Sweden, Denmark, Switzerland, and West Germany were among
the nations endorsing a statement in the Final Protoccl of the 1978 World
Administrative Radio Conference for Aeronautical Mob:le Services that con-
demned the Woodpeckers’ blocking of enroute civil aviation channels—a partic-
ularly dangerous practice. Once again, the USSR brushed this aside with the
claim that the measures they'd already taken had been effective.

The ANARC OTH Radar Committee submitted a proposal to the State De-
partment’s Office of International Communications Policy arguing that the U.S.
Delegation to the 1984 WARC for HF Broadcasting should offer the Conference
this resolution:

High-powered pulse transmissions within the HF Broadcasting Ser-
vice bands are incompatible with the rational utilization of those
bands by stations in the Broadcasting Service. Elimination of these
emissions is essential to the development of effective plans for the
future use of the HF broadcasting bands.*

We pointed out that since the U.S. Air Force radars won't use pulse modulation,
they would not be encumbered by this resolution in any way. Although inter-

41. Rolf L. Larsen, "'Protest Action Against Kiev Transmitter Considered—Boycott of Soviet

Ships?,"* Oslo Aftenposten (6 July 1983), p. 40; translation in Worldwide Report: Telecommunica-
tions Policy, Research and Development #283.

42. Memorandum to Earl S. Barbely, Office of International Communications Policy, US State
Department, from Robert Horvitz, ANARC OTH Radar Committee {uly, 1983), p. 4.
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ested in the idea, one State Department official responded that such a resolution
would probably get more support if it were to be introduced by a delegation
other than the one from the U.S. Too little time was left to find another sponsor
after this polite rejection, but we have a second chance with the follow-up
WARC in 1986.

One tactic that has proved to be a waste of effort—although it's probably the
most common response among U.S. citizens—is writing to the FCC. They didn't
issue the Woodpecker's license. Government-to-government complaints are
handled primarily by the State Department, so if you want to write someone in
the U.S. Government, try:

Office of the Coordinator

International Communication and Information Policy
U.S. Department of State

Washington, DC 20520

Better yet, send your comments to Radio Moscow, or to:

Embassy of the Soviet Union
1825 Phelps Place NW
Washington, DC 20008

There has been speculation in the amateur radio community for many years
about the possibility of forcing the Woodpecker to change frequency by sending
counter-transmissions to confuse or spook the operators. Most often the idea has
been to send Morse Code dots at 10 per second on a frequency where a Wood-
pecker is audible. Some have even claimed success with this method. The
published literature on OTH radar, however, suggests that these systems have
little trouble rejecting any waveform that isn‘t part of their own backscatter.
Martinez's analysis suggests how fine their discrimination could be—so it is
especially significant that he thinks that it would be possible to devise a counter-
transmission capable of '‘jamming these signals, or at least puzzling the distant
radar operator.’'*® This is a strategy that certainly deserves more study. Its main
drawback is that the counter-transmissions themselves would cause some inter-
ference.

At the moment, there's no evidence that any form of protest short of an
international shipping boycott is likely to subdue the Woodpeckers. On the
other hand, not protesting guarantees that the situation won't improve.

Over the longer term, all systems eventually wear out, and with the rapid
development of electrotechnology, systems are often superceded before they
fail. If we knew more about Soviet progress in radar, what the true purpose of
the Woodpeckers is and how well they perform, we might be able to foresee
when they’ll be taken off the air. The limitations of the USAF OTH-B radars—
and incidents like the Korean airliner tragedy in 1983—suggest that their per-
formance is less than spectacular. If this is the case, the Russians could be
working on improvements and alternatives right now.

43. ]. P. Martinez (letter), Wireless World (April 1982}, p. 59.
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The U.S. Air Force is. Even as it asks for a billion-plus dollars for the
bicoastal system, it is pushing development of microwave radar satellites for
tactical surveillance. Satellites could provide early warnir.g capability compara-
ble to the OTH-B systems but on a global scale.* The alternative that the
General Accounting Office seems to favor is '‘using existing airborne warning
assets'’—that is, AWACS planes patrolling the approaches to U.S. territory—
"until a more endurable system than OTH-B can be degloyed.”” GAO doesn't
say what "“more durable’’ system it has in mind, but it points out that '‘Both the
Air Force and Navy plan to develop tactical warning systems for use during the
1990s that will withstand a greater threat environment than the OTH-B."'4

OTH-B radars for early warning air defense thus are likely to be superceded
in the next decade, and even if development of follow-on systems runs into
trouble, they may well be rendered useless by progress in ''stealth’’ techniques,
which can reduce the radar cross-section of a bomber or Cruise missile a thou-
sandfold. According to the Wall Street Journal, ''The Air Force admits it can't
even be positive that the new over-the-horizon radar it is building on America’s
coasts will be powerful enough to pick up small Cruise missiles now being
developed....”#¢ It is ironic—though hardly unusual—that the same arms race
that stimulated the development of OTH radars may soon make their air de-
fense application obsolete.

There is something truly marvelous about being able to ''see’’ a thousand
miles over the curve of the Earth. Shortwave listeners, who hear over the same
distances, are uniquely able to appreciate the difficulties that have been over-
come, the sophisticated frequency-selection process required for continuous
operation, and the incredible sensitivity of the receivers. And international
broadcasting could benefit from the adoption of sounding and backscatter-moni-
toring techniques derived from radar experience. Stanley Leinwoll has sug-
gested that Radio Moscow monitors its tune-up signals’ backscatter to determine
the best beam elevation angle to reach its target area.*’ If this is true, they
probably learned how to do it from their Woodpeckers.

The problem, of course, is interference. There woulc seem to be enough
"holes’" in the Fixed Service bands to handle all the OTH radars likely to be
built in the 1980s, but doing so without interference would require more inter-
national cooperation and skillful spectrum management than we've seen so far.
The proliferation of shortwave radars and radar-like systems is going to con-
tinue, no doubt about that. It is possible to operate them ir. ways that minimize
interference, though not all radar operators wish to do so. We must not lose
sight of the fact that they have no right to cause harmful interference to other
authorized users of the band. Since the ITU has no enforcement power, some
responsibility for enforcement devolves to individual nations and spectrum

44. James A. Calder, ''Space-Based Radar Comes Over the Horizon,"" Aerospace America (January
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Defenses,” Wall Street Journal (28 March 1984}, pp. 1 & 29.

47. Stanley Leinwoll, "Why Radio Moscow is Winning the dB War,"' Radio-Electronics (December
1981}, pp. 55-57.
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users. Shortwave listeners should learn to identify the various man-made noises
that litter the spectrum. Remember: a complaint to an interference source takes
no more time to write than a reception report to a station offering QSLs.

There have been some important developments since this chapter was writ-
ten. The U.S. Air Force has expanded its plans for deployment of OTH B radars.
Two 60° sectors would be built near the coast in Alaska, with surveillance
coverage extending into eastern Siberia, and four sectors would be put in the
northern midwest. The midwestern sectors are intended to cover the southern
approaches to U.S. territory and fill in the ''skip-zones'’ of the east and west
coast OTH installations. However, they would also cover about 80% of the
continental U.S. with millions of watts of shortwave power, 24 hours a day. The
midwestern sectors have the greatest potential for causing harmful interference
to shortwave listeners living in North America.

Testing of the east coast OTH radar in Maine began late in 1985, without
causing any complaints of interference in the first few months.

In February, 1984, the Australian government awarded study contracts for
the conversion of their Jindalee system from an experimental to an operational
configuration. Contrary to Dr. Desmond Ball's article describing the system in
the late 1970s (quoted previously), more recent articles say that Jindalee uses
continuous-wave FM modulation similar to the US OTH-B radars. We don't yet
know when it will go into regular operation.

Japan has decided to deploy OTH radars on its territory, in cooperation with
the US Navy, and has committed about $173 million for this purpose. The
islands around Okinawa were mentioned as a likely site. The Nichibai Times
reported that the U.S. Navy also plans to install moveable OTH radars on
Amchitka Island in the Aleutian archipelago, and on Guam.

A cooperative research program involving the U.S. and England may result
in OTH radar being deployed in the United Kingdom. Several possible sites have
been mentioned: Orford Ness (for coverage of the Norwegian and Arctic Seas),
Cricklade (for coverage of the North Atlantic), and northern Scotland. British
scientists are also working on development of a ground-wave OTH radar, which
would take advantage of radio waves adhering to the sea's surface and traveling
along the curve of the Earth. A test system with a detection range of about 200
km has been built at Angle in Wales.

A worldwide, coordinated effort by shortwave listeners to assess the extent
of the interference caused by the Soviet OTH radars took place in October,
1985. One hundred and eleven volunteers from 20 countries took part in the
"Woodpecker Project,’” organized by ANARC. In addition to over 2500 specific
observations of the Woodpeckers' band-use, we got 115 reports of harmful
interference caused to 39 shortwave broadcasting stations. The evidence sug-
gests that the original Woodpecker site, between Minsk and Kiev, was not
transmitting during the monitored periods, but the other two sites were. Since
these two sites are not well-heard in Europe and the eastern part of the U.S., the
overall level of interference seemed less than in earlier years.
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DX'ING THE U.S. PIRATES

Darren S. Leno

The usual progression in the radio hobby is from shortwave listening
(SWL) to Ham operator. For Darren Leno, it went the other way. Although
he still has his Amateur Radio license (WDOEWUJ), Darren says he finds
shortwave listening more interesting, informative, and rewarding.

Darren was shanghied by pirate broadcasting in 1978 when he hap-
pened across his first such station. In the years since he has heard and
verified dozens of them. Active in the now-defunct Free Radio Campaign
(FRC-USA) for a few years, Darren later founded the Association of Clan-
destine Enthusiasts (ACE) which, although Darren is no longer involved in
day-to-day operations, continues to publish a monthly bulietin covering
pirates, clandestines, and number stations.

Daren is a recent graduate of the University of Minnesota.
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One of the more fascinating aspects of the radio listening hobby is under-
ground or “pirate’’ radio DX'ing. Searching for, hearing, and verifying these
unlicensed broadcasters presents an exciting challenge that involves a knowl-
edge of when and where these stations will appear. In this chapter, I will
introduce you to the world of underground broadcasting and will present tactics
you may wish to use to make your "pirate DX'ing"’ time more worthwhile.

Since the advent of radio, there has been, and probably always will be,
pirate radio stations. The question that has been presented to me several times
since I began listening to these stations many years ago is, “"Why do these
people risk going on the air when the maximum legal penalty is so severe; a
$10,000 fine and one-year imprisonment for EACH violation?’

I don't suppose there is a uniform answer for this question or any other
where radio pirates are concerned. Their reasons for going on the air are as
varied and unique as the stations themselves. I think it would be realistic to say
that many radio pirates are not aware of the severity of the crime they are
committing. Others just don't think about it, or feel that there is no way that
they can be tracked down by the Federal Communications Commission (FCCJ.
Some pirate stations are operated for the sole amusement of the operators, while
others try to provide a true alternative to commercial broadcasting. There are as
many reasons for going on the air as there are pirates.

Who Are These Pirates?

Who are the people behind the transmitters? This is another complex question
with no uniform answer, since pirate radio involves people from many different
walks of life. After talking and meeting with many radio pirates, I would have to
say, if I were to stereotype them, that most are college students, although quite a
large number still attend high school. I would also go out on a limb and say that
the average age of a pirate operator would be somewhere in the early twenties.

Again, I must emphasize that this stereotyped view is not completely accu-
rate. Although most pirates are in their early twenties, I personally know others
who are in their thirties, and one who is over forty years of age. A few actually
work within the broadcasting industry, while others are unemployed. Some
have a Ph.D., while others have not yet finished the tenth grade.

No matter who is behind the transmitter, one fact becomes evident after a
person has tuned into many of these stations. The people who operate them
usually have strong ideological convictions and definite musical tastes.

Free Radio Movement
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Unlike the European "'Free Radio’’ pirate stations, which were basically profes-
sional operations trying to break a government stranglehold on the broadcasting
media, a growing group of U.S. pirate stations claim to be part of an American
Free Radio movement. These pirates see the U. S. radio industry made stagnant
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Fig. 12-1. The
transmitter
installation for
KFAT (The Fat
One), showing a
modified Heath
DX-100 and a
Macintosh 60-
watt audio
driver amp.

not only by excessive government regulation, but also by strong vested commer-
cial interests to which the radio stations cater their programming for the pur-
pose of attracting advertising. The result of this is a strictly limited access to the
radio media by individuals and groups who may not conform completely to the
norms of society. In short, the Free Radio pirates feel that the Fathers of our
Country could not have foreseen the radio broadcasting media when the Consti-
tution of the United States was written. Had radio existed back then, they feel
that the Freedom of the Press amendment would apply to radio, since a radio
transmitter (Fig. 12-1) is the equivalent of the 1776 printing press.

Of course, there are some definite problems that would be created were
everyone legally able to run out, buy a transmitter, and, with little or no
technical experience, put it on the air on any frequency they wished to use to
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Fig. 12-2,
Verification
card from the
Crystal Ship, a
pirate radio
station.

broadcast whatever programming they wished, whenever they wanted to. The
result would be complete chaos and disorganization on the radio bands.

However, after talking with many of these Free Radio pirates, I've con-
cluded that few, if any, pirates are for complete deregulation. Instead, they<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>