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The chances are excellent that...

You have a talent other people
are willing to pay for!

You’re “handy” around your
house, have the ability to fix
things, and “make them work
right”...that’s why there
may be a rewarding career
for you in Electronics.

A career in Electronics?

Absolutely. Because you're interested |
in things. How they work. Why they
work. How to take them apart and
put them back together. Plus . . .
you’ve got a head for detail work.

Your chances are excellent

With the right kind of specialized
technical training, you can have a
challenging, financially rewarding future waiting for
you in Electronics. Think of the career opportunities
. .. computers, aerospace, 2-way radio communica-
tions, radio/TV broadcasting, medical electronics, to
name just a few.

And, surprisingly, you don’t need a college degree!

All you need to do to qualify for one of these excit-
ing career fields is to build upon the technical aptitude
you already have . . . just put your hands and your
head to work with a CIE Electronics career course.

You learn by doing

The CIE method of instruction is the refinement of
over 40 years of Electronics, independent home-study
experience. It works. And you don’t need any prior
electronics experience. A CIE career course can take
you from ground zero right up to training in Lasers,
Microminiaturization, Radar Analog Computers,
and various applications in Communications.

In some CIE courses, you’ll perform “hands-on”
experiments and tests with your own CIE Experimental
Electronics Laboratory. And, if TV technology and dig-
ital Electronics are your main interest, you can select
from several courses that involve working with and

troubleshooting a TV. (And the TV
is yours to keep, too!) This combi-
nation of “head and hands” learning
locks in your understanding of the
crucial principles you’ll use on-the-
job in your new career. But, don’t
kid yourself . . .

Electronics is not an “‘easy’’ science
and CIE courses are not “snaps.”
Subject matter is technical, thorough,
and challenging. It has to be. We'’re
training you for a career. So the pre-
sentation of ideas is logical, written in
easy-to-understand language . . . you
progress step-by-step, at your own
pace.

CIE Education by mail

There is no need to “‘go back to the
classroom” with CIE. Because you
learn at home or wherever else is convenient. You
keep your present job and income. No cross-town
commutes. You decide when and where you study best.

Your eventual success . . at CIE and in your elec-
tronics career . . . will be determined by your own
motivation and self-discipline. You can do it. And CIE
can show you how.

Patterns shown on TV and oscilloscope screens are simulated.
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If you want a career in servicing two-way radio communications equipment
... you’ll have to get a First or Second Class

FCC Radiotelephone License.

One good way to prepare for your
license exam is a specialized
home-study course from
CIE..the FCC License school’

There’s a gigantic potential market out there for
communications equipment service skills. (For
example, there are about 4 million mobile
transmitters that are licensed by the FCC.) And
that’s just the beginning. Radio systems are also
used in air and railroad traffic control; police,
fire-fighting, and rescue vehicles; ship-to-shore
communications; dispatching of fleet vehicles,
such as taxis and trucks; assigning field service
specialists; security networks; satellite com-
munications; and many other new and growing
applications. But before you can start a career
servicing any radio system, you must have at least
a Second Class FCC Radiotelephone License.

How CIE Can Help You

We've been helping people prepare for the
government-administered FCC License examinations
since 1934. Our record speaks for itself: in
continuing surveys, nearly 4 out of 5 CIE graduates
who take the exams get their FCC Licenses.-No
wonder the people who know us best

think of us as “‘the FCC
License school.”

ou n P2
‘ Yes want \vﬂﬁ ormati©
nd
Wy NAME—

=

CIE independent study courses combine the
necessary FCC License preparation with a thorough
education in electronics technology. In fact, one
course . . ."'FCC License and Communications. . .
includes that in-depth instruction plus intensive
training in the specific career skills needed to
maintain and repair two-way FM radio equipment.
In addition, CIE offers five other career courses
which include FCC License preparation. Some even
provide valuable ‘“hands-on’ training with profes-
sional equipment such as a solid-state oscilloscope,
a Zenith color TV, and a color bar generator.

Learning New Skills Is No Picnic
But, don’t kid yourself. You really have to want
success if you're going to build your skills properly.
CIE independent training is no snap even with our
Auto-Programmed® Lessons. It takes work and it
takes time. But when you make it , the rewards can
be worth it all.

So, if communications troubleshooting looks like
the career field you want . . . and want it enough to
roll up your sleeves and work for it . . . let us know.

Send for CIE’s FREE School Catalog

Mail the card or coupon or write and mention the
name and date of this magazine. We'll send you a
‘ copy of CIE’'s FREE

F - school catalog — plus a

- ‘ complete package of
pics: \n A independent home-study

T o aat information. For your

‘ convenience, we'll try

to have a representa-
tive contact you to

\O g N A8

a answer your ques-
ol cat tions. Mail the card,
C\,\age- -l coupon, or your

letter to: CIE,
1776 East 17th St.,

// NS T4 Cleveland,

e OH 44114.
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Blackjack Progam

RCA lets you play Blackjack with its
Studio Il home TV programmer. The pro-
grammer is a combination video game
and educational device which can be
used with any size black-and-white or
color TV set. It has five games built into
the console and employs plug-in solid
state cartridges for additional add-on
games. The built-in games are: Freeway,
Addition, Bowling, Patterns and Doodles.
The new plug-in cartridge offers Black-
jack. In'Blackjack the action and excite-
ment of Las Vegas casinos are pro-
grammed onto the home TV screen.
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Players are staked with 200 dollars and
can bet up to 10 dollars per hand. In
trying to beat the computer, who is the
dealer, players are offered the chance
to “hit”" (request another card), ‘'stick’
(stay with the cards they have) or ‘‘dou-
ble down’ (double their bet but get just
one more card). Optional retail price of
RCA’s Studio 1l is $149.95. The add-on
Blackjack cartridge is optionally priced at
$19.95. For further information, write to
Joe Searfoss, RCA Distributor and Spe-
cial Products Division, Deptford, NJ
N8096.

Triggered Sweep 5-in Oscilloscope
The EICO Model 480 Oscilloscope offers
DC to 10 MMz bandwidth, AC and DC
Coupling, 11 position calibrated attenu-
ator, 10mV/cm sensitivity, and push-
button operation. For the service shop,
electronics lab or production facility,
you'll find more than sufficient vertical
deflection sensitivity, horizontal sweep
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speeds and bandwidth response for test-
ing color or black-and-white TV receivers
and any other electronic equipment. All
circuits are on four P/C boards for ease
in servicing. Controls are human engi-
neered and are grouped functionally.
They are color-coded for quick identifi-
cation and easy use. The custom-molded
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bezel is ideal for camera mounting. A
built-in TV sync separator makes trouble-
shooting on solid state TV receivers a
snap. Frame of line triggering is selected
automatically by the scope in conjunc-
tion with sweep speed setting. Problems
are quickly located and identified, thanks
to the calibrated time base. A fully-regu-
lated power supply provides stable volt-
ages regardless of line and load fluctua-
tions, and a calibration voltage of 0.2
volts peak-to-peak square wave is avail-
able for probe (the EICO Model LCD-
10X), a high-impedance probe that mini-
mizes circuit load during test. Suggested
user net is $425.00. For further informa-
tion, write to Mark Ehren, EICO Elec-
tronic Instrument Co., Inc., 283 Maita
Street, Brooklyn, NY 11207.

Crimp It Terminals
Quality Terminals, a national distributor
of electro-connective parts, offers a use-
ful selection of 240 of the most-used,
insulated, color-coded, crimpable, solder-
less terminals, together with a combina-
tion wire stripper/crimping tool and a
heavy-duty, 25-drawer steel parts cabi-
net. All for $24.95 plus $3.00 shipping
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and handling. Tool and terminals are
first quality and American made. Selec-
tion of terminals consists of 9 sizes of
ring type, 8 sizes of fork tongue, 3 sizes
of butt splices and male and female
quick disconnect in various sizes. For
further information, contact Quality
Terminals, 368 Hillside Avenue, Need-
ham, MA 02192,

Breadboard

The A.P Breadboard |l offers a distribu-
tion system consisting of three distribu-
tion strips, two levels of printed circuits
and three front-mounted binding posts.
Each distribution strip has three color-
coded buses (red, black, blue) which are
internally connected to the correspond-
ing color binding post. The black buses
and binding posts also are connected to
the ground plane on the back of the
Breadboard. The new Breadboard Il has
3208 solderless plug-in tie-points on a
universal .1-in. x .1-in. diameter. No spe-
cia! patch cords are required, and it
comes fully assembled. This new version
of Breadboard 1! will replace the earlier
version, and has a matrix that is com-
prised of 2,776 tie-points (512 terminals
with 5 points each and 54 terminals with
4 points each) while the distribution

(Continued on page 6)

“NORTH
AMERICA’S
SHORTWAVE
MAIL ORDER
PLACE”

One-Stop
Armchair Shopping
For All SWL Needs

* Receivers — Drake, Yaesu — special
mods for better performance x Frequency
Readouts *Receiving Antennas x Antenna
Tuners xFrequency Calibrators * Log Books
*FM or TV Guides *+QSL Albums +AM Pattern
Maps  *ITU Publications ~ *QSL Address Books

*Confidential Frequency List *Clocks  *All SWL Books
The New 1978
32nd Edition
WORLD RADIO TV
HANDBOOK
Is Ready!

Listen to the world with this
comprehensive directory of
stations at your side. Best
there is! Only $11.95 ppd.

FREE SWL MINI-CATALOG
GILFER SHORTWAVE

Dept.CW 78 , Box 239, Park Ridge NJ 07656
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SHORTWAVE RECEIVERS
MULTIBAND SCANNERS

YAESU FRG-7 . ........ $279.95
DRAKE SSR-1 ......... 279.95
DRAKESPR-4 . ......... write
DRAKEFS4 .......... 250.00
BEARCAT 210 .......... 279.95
REGENCY T16K......... 279.95
24 HOUR

WALL CLOCKS .. 31.00|
SHORTWAVE

HEADPHONES ....... 11.00

Above items shipped PPD USA

Your Shortwave and Scanner Head-
quarters stocking: Drake & Yaesu
Shortwave Accessories, Multiband SW
Antennas, Copperwire, Egg Insulators,
Coax Switches, QSL Card Holders,
Antenna Turners, Code Tapes, Keys
and Oscillators, ARRL Books Ham
Callbooks & the Latest issue of World
Radio TV Handbook.
Phone orders accepted BAC, MC, VISA
or COD — Ham Gear in Stock

i\ THE BASE STATION |

2101 PACHECO STREET
Concord CA, 94520
(415) 685-7388
Cal Residents add Sales Tax
Prices and Availability
Subject to Change

CIRCLE 11 ON REAOER SERVICE COUPON
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"Ne

broadband
amplifier

MODEL 150-299

14 db gain — 10 to 1,000 MHz ||

International’s inline amplifier
provides 14 db gain flat within 1
db over a range of 10 to 1,000
MHz. Impedance 50 ohms. Re-
quires 20 VDC @ 50 ma. For
increased gain additional am-
plifier may be added. Uses BNC |
type terminals. |

SPECIFICATIONS

Range: 10 to 1,000 MHz
Impedance: 50 ohms

DC input*: 20 VDC 50 ma
Gain**: 14 db |
Flatness: + 1 db (Ref. 500 MHz)
Operating Temperature: —25 to

+70°C

Noise Figure: 9 db i
VSWR Output: 2.0

Output capability for —60 db near
| intermodulation distortion: 100 MV

*WIll operate 12 to 24 VDC with some loss l
{ in characteristics.

**May cascade for additional gain with
*consideration of noise and flatness.

Price $40.00 plus postage

INTERNATIONAL CRYSTAL MFG. CO., INC.
10 North Lee

Oklahoma City, Oklahoma 73102
405 236-3741
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PARTS!

q.\v Send For 4@ ¢
CORNELL'S 33 PO e
"ORDER FREE
'”be 1F NOT SHIPPED"
IN LOTS OF 100 IN 24 HOURS!
4219 £ UNIVERSITY AVE. SAN DIEGO, CALIF. 92105

New Color

Catalog
48 Pgs. New llems

ENERGY CONSERVATION -
IT’S YOUR CHANCE

TO SAVE AMERICA

Department of Energy, Washington, D.C.
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New
Products

(Continued from page 5)
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matrix provides 432 tie-points (3 buses
or 48 points on each of three strips).
The Breadboard 1l retails for $126.00.
For further information, write to A P
Products, 72 Corwin Drive, Box 110,
Painesville, Ohio 44077.

Digital Multimeter Checker
Said to be the first digital multimeter
calibrator for under $300.00, the Gary
Model 120 DMM Calibrator checks out
for only $34.95. With the Model 120, all
ohms ranges of the typical digital multi-
meter may be checked, with values rang-
ing from 100 ohms to 1 megohm. Accu-
racies on these ranges varies from under
0.19% to under 0.3%. The Model 120
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also has a precision voltage standard
built in and produces three output volt-
ages of 100 mV, 1.00 volt, and 10.00
volts. These ranges are sufficient for
checking the three lowest ranges of the
typical digital multimeter. Accuracies
range from up to 0.029, to about 0.2%
depending upon range selected. The
Model 120 also may be used to check
VOMs, VTVMs, DPMs, etc. For further
information, contact Gary McClellan and
Co., Box 2085, 1001 W. Imperial Hwy.,
La Habra, CA 90631.

Turn Burglars Off
One of the simplest, most effective de-
vices to keep burglars away has been in-
troduced by Mountain West Alarm Co.
of Phoenix, Arizona. The Guardian Switch
turns lights, radios, tape recorders, etc.
‘on’ and ‘‘off” to make your home or
business appear to be occupied when
you are away. Simply connect P10
switch to lamp, radio or whatever appli-
ance to be used. Select the time pattern
desired (3 available), plug into wall out-
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let and the Guardian is set. Darkness au-
tomatically triggers activity according to
the duration and pattern selected. Can
also remain in an inoperative state dur-
ing daylight hours. Unit priced at $21.95.
Excellent protection for a minimum cost.
For more information, contact Mountain
West Alarm Supply Co., Box 10780,
Phoenix, AZ 85064.

For West Coaster

Now you can install an electronic seis-
mic device that registers unusual vibra-
tions in buildings, above the normal mo-
tion caused by weather and traffic, to
give an early warning signa! of an earth-
quake. The Seismolert sends out a shrill
constant alarm when building vibrations
register displacements of 1/100 of an
inch. Often earthquakes begin with small
foreshocks and there are many seconds
and even minutes available to seek safe-
ty before the large shocks register. The
system is made of totally solid-state
American-made components and works
without AC line voltages, using only low-
voltage DC current with UL approved
adapter. The patented device uses 25
cents of electricity per month and the
Seismolert also has a battery system
that will take over instantaneously in
case of power failure. The system can be
wired to include additional alarms and

,.-OJM'-'
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to cut off gas and electricity when the
alarm sounds. For the seismic hobbyist
there are models which record the in-
tensity number and draw charts of the
shock waves. The unit is portable and
can be moved to any location. It comes
complete and ready for installation,
which takes less than five minutes and
requires no special tools. Price is $89.95
for the Model #SML-2E. Models with
utility regulation and charts are available
for prices up to $199.95. For more in-
formation, write to Seismotronics Corp.,
7001 Dublin Blvd., Dublin, CA 94566.

Digital Bathroom Scale
Heath Company has a new digital bath-
room scale for the weight watcher. The
GD-1186, called ‘‘Digi-Scale,” has a large
LED electronic digital readout that is vis-
ible from as far away as ten feet. The
new scale is far more precise than most
conventional scales since no springs.

CoMMUNICATIONS WORLD/1978
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weights or pins are employed. Solid-
state circuitry and a strain-gauge trans-
ducer element such as that used in elec-
tronic laboratory-quality scales insures
excellent precision. The *Digi-Scale”
weighs to 300 pounds, and reads out in
2/10ths of a pound increments. A zero-
ing feature permits adjustment for
weighing small items. Extra cable sup-
plied with the kit allows the readout to
be mounted at eye level on a wall or
any handy surface. The GD-1186 oper-
ates on six conventional “C” cells (not
included). It is housed in a handsome
cast-aluminum platform with burl-grained
vinyl insert. For more information about
the ‘Digi-Scale,” which is mail order
priced at $99.95 kit form and $139.95
assembied, write for a free catalog to
Heath Company, Dept. 350-390, Benton
Harbor, Ml 49022,

Two Metal Detectors

Edmund Scientific is offering a new and
greatly improved metal detector for just
$39.95. Fully transistorized, it is 30%
more sensitive than comparable modeils
in its price range. Ideal for the begin-
ner who is concerned with quality, it
packs the power demanded by the pro-
fessional. Called the Edmund TR Earth
Challenger, it offers all of the sensitivity
and depth of the transmitter/receiver
circuit and has the capability to locate
a penny down to six inches. Lightweight
(2 Ib., 6 0z.) and perfectly balanced, the
new TR Earth Challenger's pole is con-

CIRCLE 53 ON READER
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structed of rugged. aluminum with a blue
finish. Other features include an elec-
tronic housing and a six-inch search coil
completely waterproofed in molded ABS
plastic. It aiso comes with a 9 V tran-
sistor battery which will last about 50
hours. A deluxe version of the TR Earth
Challenger is also available for $59.95.
It comes with a telescopic shaft adjust-
able to 44-in. and is of all metal con-
struction—yet it weighs just 2 Ib., 6 oz.
Another outstanding feature is a 10-turn
metal/mineral tuner. Both of these fine-
quality meta! detectors can be ordered

CoMMUNICATIONS WORLD/1978

by mail—TR Earth Challenger (stock no.
80,262) $39.95 Ppd.; Deluxe Earth Chat-
lenger (stock no. 80,251) $59.95 Ppd.
from Edmund Scientific, 7782 Edscorp
Bldg., Barrington, NJ 08007.

Powered Loudspeaker

Advent Corporation’'s new Powered Ad-
vent Loudspeaker is a biamplified, two-
way acoustic suspension speaker system
that uniquely combines wide range, tonal
accuracy, compact size, and extraordi-
nary high acoustic output. It provides
the range and tonal balance associated
with the New Advent Loudspeaker, along
with the acoustic output associated with
far larger, multiple-driver speaker sys-
tems. The dimensions of the Powered

i — ]
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Advent Loudspeaker are 28%-in. H x
14%-in. W x 11%-in. D. Suggested retail
price is $499.95. For further informa-
tion, write to Advent Corp., 195 Albany
Street, Cambridge, MA 02139.
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‘a lot of antenna
in a little space”

new Slinky® dipole® with helical loading

pul s in great DX with ease!
- pamv{ No. 1.858.220.
9 16 ¥ PERS CIVE VIEW
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~FIERCLASS SULATON CaRp
this miniature, uitra broad-band (0.5 thru 54 MHz) 800 thru 8
meter short-wave antenna operates at only the eslze of
conventional wire antennas, yet pulls in DX stations with
superior r lts design
reception of interference and man-macde static ¢ portable, you
can erect or store it in minutes * smal onoogh for you to fit it In
attic or apartment ¢ good atch without
tuners, because the special dlmibut.d haelical loading wm
to 50 ohma ¢ you get a pair of
4-inch dis. by 4-Inch long colle containing n ol
ng conductor, balun, 50 ft. coax feediine (RG-
L-250 coax connector, 100 f. nylon rope, compiete
Instruction manusi, pius tuning charts ¢ in use by US Dept of
State, US Army, radio schools, plus thousands of hams and
SWL's the world over.

Money Back Guarantee
_ TELETRON CORP

muw ) luus

AVAILABLE AT ALL LEADING

Suite 6 DEALERS. If NOT. ORDER DIRECT &

Box 84
< Kings Park, NY 11754

$3995

For more information contact Advertiser directly.
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ways :o'
t your talent
pugoywork in
the health field

Doy you want more
out of life

thana9to5job?

Send for our free booklet that
tells about rewarding careers in the
health field. (There are more than
200.) For people with all kinds of
interests, talents, and backgrounds.

Write National Health Council,
P.O. Box 40, Radio City Station,
New York, New York 10019.

A
A Public Service of This Magazine 5 . -

& The Advertising Council
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New
Products

Communications Desk

The Telco communications console,
known as the Comm-Sol Model CS-50,
is the answer to the space problem for
all communications enthusiasts. It pro-
vides the user with an area for all of his
communications equipment, and at the
same time, serves as an attractive piece
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of furniture that blends with your home's
decor. Completely conceals all the equip-
ment when not in use and prevents un-
authorized use. Comm-Sol's modular
concept and construction allows addi-
tional units to be arranged attractively
to provide ali the work, storage and
functional space you desire. Easy to as-
semble and install, no specal tools
needed, and can be assembled with only
a dime. All holes are predrilled and spe-
cially reinforced with metal in all areas
of stress. Finished in rich walnut veneer.
Sells for $139 95 For additional infor-
mation, write to Telco Products Corpora-
tion, 44 Seacliff Ave., Glen Cove, NY
11542.

Burn-Out Proof DC Power Supply

A new DC power supply designed for
CB service application, designated Model
244 Mobil/Comm Power Supply, offers
features of value to CB service techni-
cians. The fully-adjustable voitage range
of 10.5 to 14.5 VDC is accurately meter-
ed on large 2% inch meter with the
calibrated standard 13.8 volt setting
clearly indicated. Fuli adjustability and
0.59% regulation permits duplication of
actua!l storage-battery operating condi-
tions such as low-voltage and over-
voltage operation. Continuous-duty three
ampere output is protected against short
circuits by fold-back current Ilimiting.
Even dead shorts will do no damage. An
additional advantage of fold-back current
limiting is that durlng high current-load
conditions that may exist in malfunc-
tioning transceivers, the power supply
will not shut off, but, automatically re-
duce the current output to a relatively
safe level. When the meter switch is in
the AMPS position the output current is
indicated with 39, accuracy. After the
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short circuit is removed the unit returns
to normal operation, no fuse to replace,
no circuit breakers to reset. The Hickok
Model 244 Mobil/Comm Power Supply
is available now at Hickok distributors
for $125.00. For further information
write to Hickok Electrical Instrument
Company, 10514 Dupont Avenue, Cleve-
land, OH 44108.

Aircraft Clock/Timer

If you're into flying, you may want to
assemble a low-cost, five-function air-
craft clock/timer kit by Heath. The
01-1154 has two digital LED displays
that show various timing functions. The
upper display shows GMT/ZULU time.
The lower display shows any one of four
time functions selected by the pilot;
local time; 24-hour timer for total trip
time; and a preset alarm time for fuel
management or check point notification.
The displays dim automatically for night
flying. The 01-1154 mounts in a stand-
ard 3%-in. instrument panel cutout. It is
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FAA/PMA approved and meets all DO-
160 requirements. Mail-order priced at
$149.95. For further information, write
for a free copy of the latest Heathkit
catalog: Heath Company, Benton Harbor,
Ml 49022,

AM/FM Stereo Receiver

Sony's new STR-2800 receiver features
20 watts per channel, minimum RMS at
8 ohms from 20 Hz to 20 kHz with no
more than .59% total harmonic distor-
tion. Intermodulation distortion is also
.5%. The amplifier is direct coupled for
high stability, wide frequency response,
and fow distortion. The tuner affords
clear FM reception: 50 dB of quieting
is reached with only 50 uV of input in
stereo; ultimate signal-to-noise is a very
quiet 68 dB. Selectivity is 50 dB, cap-
ture ratio 1.5 dB, and separation 35 dB
(at 1 kHz). Price is $240.00. For more
information, write to Sony Corporation

CommunicaTions WoRrLD/1978
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of America, 9 West 57th St. New York,
NY 10019.

Preamp/Amplifier

Dynaco/Dynakit has introduced a new
moderately-priced integrated preamp/am-
plifier, the SCA-50, which offers a num-
ber of features. The unit is available
assembled or in kit form. As a kit, it is
extremely easy to assemble, requiring
only simple tools and a few evenings
werk. Most circuitry is factory-wired on
printed circuit boards, and pre-tested. It
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is rated at 25 watts continuous average
power output per channel. Both the
tone control and preamplifier circuits
use low voltage regulated power sup-
plies so that AC line fluctuations will
have no effect on audio performance.
In the amplifier section, the output cir-
cuit is full complementary symmetry and
the bias supply thermally tracks the out-
put transistors. This cuts down on notch
distortion—that type of distortion which
many believe is the source of transistor
sound. The SCA-50 has a price of
$249.00 for the factory-assembled unit
and $149.00 for the kit. Detailed infor-
mation is available from Dynaco/Dyna-
kit, Box 88, Cole Road, Blackwood, NJ
08012.

Negative Air lonizer

A negative Air lonizer is being offered by
Edmund Scientific, Barrington, NJ. Some
believe that when the number of nega-
tive ions are increased in the atmos-
phere, contaminated air is subjected to
a disinfecting process. Although Edmund
has gathered material on the subject,
the company makes no claim as to the
medical effectiveness of the negative air
ionizer. However, they are interested in
the findings of experimenters. Research-
ers point out that ions are electrically
charged particles that fill the air around
us and, because of the effects of the
solar rays, these atoms constantly gain
and lose electrons. When they gain an
electron, they become negative ions and
have negative electrical charges. A lost
electron forms a positive ion with a posi-
tive charge. A Reader’s Digest article in
October 1960 (limited research at that
time) pointed out that negative ions
might relieve depression and pains from
burns. In biorhythm analysis, some re-
searchers think it works to offset “low"
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cycles. Edmund’'s Negative Air lonizer is
a table-top model that emits a faintly
sweet odor charged with negative air
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ions (does not emit ozone). It measures
6% x 3% x 6%-in. and uses 110 VAC.
The Negative Air lonizer is priced at
$99.95 Ppd. (stock no. 72,280) and is
available by mail from Edmund Scientific
Co., 555 Edscorp Bldg., Barrington, NJ
08007.

Minicassettes

The 3M Company has introduced its first
Norelco/Philips compatible minicasette,
featuring Scotch brand Master low noise,
high output tape. The Scotch brand
RD-30 minicassette is available in audio
and office products outlets. The cas-
settes have the exclusive tensilized poly-
ester backing with *Posi-Trak’ coating,
a sonically sealed precision shell, sensing
foil for end of tape audible alert, and
Scotch brand Master low noise, high
output tape. The minicassettes work in
any machine using the rim/spindle drive
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Norelco/Philips format, and are built
with tight specifications. Both sides of
the minicassettes have permanent brown
and tan labels with space for indexing.
Each minicassette is in an album type
clear plastic box with a reversible index
card. Scotch RD-30 minicassettes are
blister packed two to a card and have
a suggested retail price of $7.99. The
back side of the card indicates other
minicassette recorder brands compatible
with the Scotch RD-30 minicassette. Get
details from 3M Company, Scotch Tape,
P.0. Box 33600, St. Paul, MN 55133.

(Continued on page 118)
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Play It Safe
Hank, if you had to run a power line
from your house to the garage, a distance
of twelve feet, would you use an under-
ground cable or overhead cable?
~L. T., Los Angeles, CA
I go either way your local electrician
decides to go. Running outdoor power
lines is for the pro and dont you forget it.

Simpler Than You Think

1 have an automatic drip coffee pot
that works fine. My ‘problem is that I
took it apart looking for the heater timer
and found nothing. How come?

—L. K., Troy, NY

Because it has none. To start the coffee
maker, you pour in a measured amount
of water into a reservoir. The water is
channeled by gravity to a tank heater
which boils (perks) the water up a shaft
to the drip spout over the drip-type coffee
pot. Be sure to turn the unit on after the
water is in the reservoir or the tank heater
will burn out! This action continues until
all the water is gone which will cause the
tank heater to overheat. Before damage is
done, a thermostat disconnects the tank
heater circuit. from the power line. A
warming element, in the meantime, is on
providing heat to keep the coffee warm for
use anytime. The heat from the warmer
prevents the thermostat from cooling and
recycling the tank heater. See—no timer,
but adjusted thermostats that control the
heating current.

It's Basic

What do you mean by GOSUB in com-
puter language?

—B. D., Fargo, ND

Typically, a Basic computer program
may read 110 GOSUB 340. This means,
at this point in the program, it is addressed
to go to a sub-routine beginning at line
340. When the sub-routine is completed,
the program will return to line 111, or
whatever line number appears immediately
after line 110. Since there are so many
repetitions operations, the GOSUB instruc-
tion saves valuable memory program
space.

Too Much Help
I have a Drake SSR-1 shortwave receiv-
er and an International Crystal Co. BAX-1
Boradband Amplifier. My problem is that
the RF amplifier rejects all strong stations
near the selected frequency but amplifies
harmonics or other garble not found with-
in 100 kHz. The pre-selector is tuned
properly. The antenna is the required
length for that meter band. But on CB
(27 MHz) the amplification is fine. All
connections possible are soldered or tighi-
ly connected. Could you help?
—D. M. B., San Rafael, CA
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Got a question or a problem with a project—ask
Hank!
limited to answering specific eiectronic project
questions that you send to him. Personal replies
cannot be made. Sorry, he Isn’t offering a circult
design service. Write to:

lease remember that Hank’'s column Is

Hank Scott, Workshop Editor
COMMUNICATIONS WORLD
229 Park Avenue South
New York, NY 10003

Maybe you’re getting too much help
from the BAX-1 preamplifier! Replace
both input and output capacitors with
gimmick capacitors. These capacitors are
simply two insulated wire leads wrapped
around each other. The number of wraps
increases the capacitance. Start very small
and slowly increase the capacitance of one
and then the other and note the affect. See
if it helps. The BAX-1 is a broadband RF
amplifier because it is untuned. Thus,
image frequencies will be amplified (the
harmonics will not affect the operation).
Your only possible solution is to build a
tuned preamplifier circuit.

Book Buff

Hank, where can 1 get a project book
on R/C devices to control appliances
around the house?

—B. 8., Dayton, OH

Write to Tab Books, Blue Ridge Sum-
mit, PA 17214 and Howard W. Sams and
Co., Inc., 4300 W, 62nd St., Indianapolis,
IN 46268 Ask for their complete book
catalogs. You'll find what you need plus
lots more.

Welcome to the Hobby
Hank I'm a beginner and only received
one issue up to now on my three-year
subscription. I'd like to get into BCB DX-
ing and would like to know what kind of
antenna I should use.
~M. A., Norwalk, CA
If you are getting started in BCB DX-
ing, 1 suggest two things immediately.
First, start logging all the stations you
can receive with whatever you have avail-
able. Listen in the early evening, late at
night and early morning, especially just
before, during and after sunrise and sun-
set. Gain listening experience. Second,
start reading everything you can find that
covers the subject. As for your antenna,
for a start use what you have. If you
must, run a long-wire antenna. Any size is
good (25 feet is super for a beginner).

Down With TV

I read your piece in the Spring/Sum-
mer 1977 COMMUNICATIONS WORLD
about FM DXing, and have a comment (o
make. In your article, you said that you
can hook your FM to the TV antenna,
and try DXing. Well, if you do try this
while someone is watching TV, you will
get an electrical* hum, which will greatly
interfere with DX.

—S. 8., Hammond, IN

Something is wrong! First off, using
proper TV and FM set couplers, you
should not experience the trouble you talk
of. Also, the TV set may be producing in-
terferring signals which is undesirable and
unfortunate in this instance. Just turn the
TV set off.

Buy Your Way Out!

I'd like to add a phase-lock-loop circuit
to my FM receiver to make it sound bet-
ter. Have you the plans, Hank?

—~D. H., Brooklyn, NY

If you ask the question, you better not
do it. You'll need engineering background
and a lab full of alignment tools. Buy a
new receiver and save money and time.

Looking for Help

A Schematic diagrams and service infor-
mation on specific radio and TV sets are
available at a nominal charge. Supreme
Publications is offering to promptly mail
service material on almost any television,
radio, or stereo. They are able to supply
such information from their own service
manuals, from their extensive files of fac-
tory data going back to the 1920's, and
from manuals of other publishers. The
charge is $1.50 and up, and the usual
charge is $2.50. “Each request for mate-
rial is a challenge to us,” James Lynch,
manager of Supreme Publications said to
me, “And while most items can be easily
and quickly filled, at times our Mr. Beit-
man (who has been connected with dia-
grams and servicing for 40 years) spends
an hour to find a hard one. It's fun, se
he says.” It is good to know that there is
a large organization ready to supply ser-
vice material on a radio or a TV set you
may find hard to repair and for which you
do not have a diagram and other helpful
service data. Write Supreme Publiactions,
1760 Balsam Road, Highland Park, IL
60035 and tell them Hank Scott sent you.

Tune, not Trim!

How do I trim my antenna coax to re-
duce VSWR? I'm new to 2-way personal
communications. —D. N., Bed Springs, NE

You cannot tune the antenna system by
trimming the coax cable. Coaxial cable
construction, especially the spacing be-
tween inner conductor and shield, imparts
an impedance, expressed in ohms. This im-
pedance, 52 ohms for RG-58/U and RG-
8/U, holds throughout the cable, no mat-
ter what its length. If both ends of the
cable are attached to 52-ohm loads (the
transceiver and antenna) the VSWR will
be very low. If the VSWR is high in your
antenna system, look to reducing it by
tuning the antenna. Remember, you’ll nev-
er get a 1:1 ratio. Just tune for minimum.

Not a Bad Idea
My dad says that if everyone had to
get a Ham license before going CB, there
woud be no problems. Whar's your opin-
ion, Hank? -B. T., Baton Rouge, LA
If everyone had a Ham license, there’d
be no CB, just one big Ham fraternity.

It's Closer Than You Think
1 was told to connect the hood of my
car to the car frame via braided cable.
I've looked in local parts stores and can't
find any. What do 1 do?
—E. M., Spring Glen, NY
Interconnecting large metal parts of the
car to each other is a good idea for reduc-
ing electrical noise and providing a better
ground plane. The hood, in particular,
should be so connected to shut in ignition
noises. If you can't buy copper braid wire

(Continued on page 116)
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MARK AND BRIAN ARE SWLs, short-
wave listeners. Robin and Gary are
BCBers. Bill listens to the utility sta-
tions, the so-called utes. Margaret is an
action band monitor on the VHF and
UHF bands And Roger prowls the
TV and FM channels.

It doesn’t really matter what they cali
themselves—SWL, DXer, monitor or
whatever—they all are happily engaged
in one of the most fascinating hobbies
around, communications listening.

Mark and Brian both tune the short-
wave frequencies, normally considered
to lie between 1605 kilohertz and 30,-
000 Kkilohertz or, if you prefer, 30
MHz. But the sort of stations they
search for and the reasons they hunt
them do differ.

Bill also does his tuning in the same
shortwave range. But he does not chase
after the broadcast type stations—those
with programs of news, music, enter-
tainment and the like—as do Mark and
Brian. Bill enjoys listening to the “work-
ing” stations, mostly two-way commu-
nications  operations, point-to-point
transmissions, military™and commercial
aeronautical stations, ship-to-shore ra-
dio and many more.

Margaret also prefers the two-way
communications stations, but she favors
the very high frequencies (VHF) from
30 to 300 MHz, and the ultra high fre-
quency (UHF) ranges above 300 MHz.
This is the radio land of police and fire
department communications, but a lot
more as well.

Robin—sure, girls don’t have to take
a backseat to the guys in this listening
hobby—and Gary do their listening on
the regular AM medium wave band,
sometimes called the broadcast band or
BCB, between 540 and 1600 kHz. But,
like Mark and Brian, Robin and Gary
each have their own favorite type of
station targets.

Finally, there’s Roger, also a fan of
the VHF and UHF frequencies, who
monitors for “beyond-normal-range”
FM and TV signals.

Communications listeners all! Our
seven friends, and many more thou-
sands of you out there, readers of
CoMMUNICATIONS WORLD have discov-
ered that it is a fascinating and enjoy-
able pastime, sometimes educational—

CoMMUNICATIONS WORLD/1978

I

but don’t let that scare you off—and
sometimes exciting, but always fun!

Mark, our SWL (shortwave listen-
er), is in his late teens, a senior in high
school. Eight months ago, on little
more than a whim, he took about $50
from his savings account and purchased
a portable transistorized = receiver.
When Mark bought the set he really
was interested in a radio that would
pull in his favorite FM “rocker” while
he was soaking up some sun on the
beach at Lauderdale.

But, he soon discovered there was a
band on his Japanese-made portable
marked “SW,” for shortwave. He tuned
around and found stations broadcasting
in English. They were stations in the
Netherlands, in South Africa, Australia,
and in Quito, Ecuador. Mark tuned in
these stations, listened, and stayed
tuned. He became a shortwave program
listener, an SWL as some hobbyists
define those with Mark’s special inter-
ests.

He discovered some far out programs.
There was humor as wild as Monty
Python, such as the Royal Canadian
Air Farce, aired by a Canadian SW
station. Then there were the weekend
Scandinavian humor shows, from Ra-
dios Sweden and Finland that some-
times used language he thought he’d
never hear on any radio station!

There were music programs. There
was music of all types, from rock and

reggae to jazz and truly authentic folk
selections.

Mark’s dad had always complained
he couldn’t really get all the news he
wanted on the “boob tube.” Now he
slips into Mark’s bedroom during the
early evening to tune in the British
Broadcasting Corporation’s shortwave
“Radio Newsreel” program, one of the
best and most balanced newscasts on
the air.

Both Mark and his dad are hooked
on their listening hobby!

Brian is a little older than Mark. He,
too, tunes the shortwave bands but his
motivation is considerably different than
Mark’s. There apparently is a bit of
the “hunter” in Brian. He really isn’t
into shortwave listening for the pro-
gram content. Oh yes, he does have a
favorite program or two that he listens
to regularly. But most of the time,
Brian is combing the shortwave fre-
quencies looking for the distant station,
the hard to hear station, the obscure
little broadcaster that is tough-to-tune.
Brian is a DXer!

DX is a term that has been around
for decades, originating, it seems, with
the early radio amateur. To the hams—
and to hobby listeners who don’t trans-
mit themselves—DX is distance. A DX
station, at least originally, was a distant

" radio_ station. But DX has come to

mean more than distance, for there are
some very powerful, very easy to hear
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stations that are on the opposite side
of the globe. A DX station on the short-
wave bands is challenging and tough-
to-log. It may be a toughie because it
is far away, or because it is so low
powered, or, for whatever reason, it is
difficult.

Often a DX station is not received
well. That’s not surprising, of course,
considering the qualifications noted in
the last paragraph. So, the program-
ming heard is probably not heard well,
or clearly. In fact, chances are great
that the programs aren’t even in English.

Brian has learned a smattering of
foreign languages, just enough to help
him to identify those static-ridden, fal-
tering DX signals. He has learned some-
.thing about radio propagation, the nat-
ural phenomena that make it possible
for a signal from a station thousands
of miles away to come skipping in to
be snared by his antenna and trans-
formed in his medium-expensive com-
munications receiver into an audio sig-
nal.

Brian has heard stations in over 100
different countries and dreams of that

day, years hence, when his country
heard total reaches the magic 200 fig-
ure.

Following another longtime custom
of DXers, Brian notes what he hears
and how well, reports this information
by letter to the various stations he logs,
and collects the verifications (QSL) let-
ters and cards the stations send back to
him.

Brian is hooked on the listening hob-
by, and probably will be a “victim” of
the DX “bug’s” bite for the rest of his
life.

Robin and Gary also listen for the
so-called broadcast stations—broadcast,
in hobby jargon meaning those that air
regular programs. They, however, tune
the stations on the regular medium
wave band, good old 540-1600 kHz
AM radio.

Robin is a college coed. In the lan-
guage of the hobby, she is a domestic
BCBer, meaning that she tunes U.S.
and Canadian medium wave outlets.
She started in the hobby, like Mark,
quite by accident when she was in high
school. One autumn evening, driving

PHOTOS WANTED!

Would you like to see your photo in COM-
MUNICATIONS WORLD? Okay, then, send us a
nice clear photo of you and your DXing equip-
ment. Any. sharp photo will do, but we prefer
to see you at your rig. Along with the photo,
please tell a little about you and your DXing
activities and interests. Also, please identify
the make and type of the receiver and other
equipment shown in the photograph. Sorry, we
can’t return photographs.

WAVELENGTH IN METERS —

FREQUENCY IN KHZ =

FREQUENCY VS. WAVELENGTH

Many beginning SWLs are confused about the terms “frequency” and “wavelength.” Both are
ways of expressing the same essential information about where to tune for a station. Wave-
length (medsured in meters) refers to the length of a particular radio wave. Frequency
(measured in kilohertz or Megahertz—1,000 kHz) describes the number of times per second
that the wave “vibrates.” These are the formulas for converting one to the other.

300,000

Frequency in kHz
300,000

Wavelength in meters

home in her fathers car, she reached
over to tune in the car radio to some
other station. Finding a solid signal, not
far below the “9” mark on the dial, she
stopped the random tuning. Dixieland
jazz, really good Dixieland, she thought.
A half dozen minutes later, the an-
nouncer came on, noting that the mu-
sic was being broadcast live from Pres-
ervation Hall. Not long after came the
station identification for WWL, New
Orleans.

It came as a real surprise to Robin
that she—tooling along a Pennsylvania
highway—could listen to a station in
Louisiana. Always a bit of a sucker for
geography in school, Robin dug the
idea that she could travel-well, sort
of—by radio waves to all corners of
the U.S.

In the three years she has been seri-
ously hunting the domestic BCB sta-
tions on medium wave, Robin has heard
nearly 400 different broadcasters, from
Massachusetts to southern California,
from Savannah to Seattle, to say noth-
ing of dozens of Canadian broadcasters.
Some of them are the big 50,000 watt
clear channel outlets, such as her first
and still favorite, WWL. Others are
lower powered 10 kilowatters, or 5,000,
1,000 or even 250 watt stations.

Robin could have, like other domes-
tic BCBers, gone in for collecting QSLs
from those stations she hears. Robin,
however, is on a budget while she is
away at school, so she doesn't spend
her dough on postage stamps. She gets
permanent “proof” of her loggings with
her cassette recorder, getting those iden-
tification (ID) announcements on tape.
That way she can relive the thrill of
hearing that local station in southern
Georgia, that dinky 250 watt broad-
caster in a town of 2,500 souls, signing
off on one of the normally noise-
plagued “graveyard” frequencies.

1

“Your magazine ‘pushed’ me into DXing
and now it is my favorite hobby!” That’s
the word from Richard Levesque, an 18-
year-old assistant manager of a department
store in Sept lles, Quebec, Canada. This
compact but well equipped set up of
Richard’s includes a Radio Shack Realistic
DX-160 (bottom) and a Realistic SX-190
(on top of the DX-160).
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Gary is a grandfather, but, like
Robin he tunes the 540-1600 kHz BCB
frequencies too, and has been doing
that for the last 40 years. He is 62 and
took an early retirement from the hard-
ware store he ran for years. Sold the
business to his son, he did. That means
he finally has more free time to enjoy
his radio hobby, a hobby which started
long ago in 1927.

Sure, Gary started out like Robin,
way back then. He tuned the domestic
stations, totaled up maybe 2,000 differ-
ent stations logged over those many
years. He knows other old timers
who’ve heard more U.S. and Canadian
outlets and he knows he probably could
have doubled that tally of 2,000 sta-
tions if he hadn’t veered off in another
direction back in 1959.

That was the year he heard his first
trans-Atlantic BCB station. It was a
kick to hear stations across country, but
Gary found it an even bigger charge to
hear an AM outlet from across the
ocean! That first logging was a BBC
station, and was followed by others;
Rome, Monte Carlo, Germany, Portu-
gal, Spain, other Europeans, north
Africans and, naturally, plenty of sta-
tions in Central and South America.

His equipment is good. He knows
that. He tunes his foreign DX with a
receiver that twenty years ago cost him
$400. He also knows that it is still a
good rig and that he could sell it for
$350 today, two decades after it came

FIXED CIRCUIT FREQUENCIES

The fixed circuit point-to-point stations are assigned by the International Telecommunications
Union to a number of specific shortwave bands, some of which are shared with other types of
services. The following bands are, theoretically, reserved for fixed circuit communications:

(Frequencies in kHz)

4000-4063 9775-10000 15450-16460
5060-5450 10100-11175 17360-17700
57305950 11400-11700 18030-20000
6765-7000 11975-12330 21750-21850
7300-8195 13360-14000 22720-23200
9040-9500 14350-15000 24000-25000
And the following bands are shared with other types of radio services.
1605-2065 4438-4650 25000-25600
2105-2850 4750-5060 26100-28000
3155-3400 21850-22000 29700-30000
3500-4000 23200-24000
off the electronic assembly line. listening!

Gary is a DXer of the BCB medium
waves. He has logged 66 countries in,
over, around or through the everpresent
welter of interference from .other sta-
tions—what DXers call QRM.

That’s not a bad record, he admits,
for a guy—though he uses the term
“old geezer”—living in southcentral Il-
linois. If only he had lived, all those
years, in an Atlantic coastal state, such
as Massachusetts or Maryland, he
thinks. What more could I have heard?
But then, he realizes he might not have
managed to log a half dozen New Zea-
land AM stations and the one on Tonga
Island.

Gary, like Robin, is hooked on the
medium wave brand of communications

WHERE TO DX FOR WHAT

There are three very broad categories of stations. There are the broadcast stations, which air
progams of infomation, entertainment and music to general audiences. Then there are the
radio amateurs, hobbyists who operate in two-way communication on the shortwave and higher
frequencies. Everything else falls into a grab bag called utility communications, which cover
the whole range of services from longwave ship-to-shore to aeronautical VHF signals, point-
to-point transatlantic phone calls to radioteleprinters, to name but a few types.

kHz Type of DX

Below 540 Utility, broadcast

540-1605 Broadcast
1605-1800 Utility
1800-2065 Amateur, utility
2065-2300 Utility
2300-2500 Broadcast, utility
2500-3200 Utility
3200-3400 Broadcast, utility
3400-3500 Utility
3500-3900 Amateur, utility
3900-4000 Amateur, Broadcast, utitity
4000-4750 Utitity
4750-5060 Broadcast
5060-5950 Utility
5950-6200 Broadcast
6200-7000 Utility
7000-7100 Amateur
7100-7300 Amateur, broadcast
7300-9500 Utility
9500-9775 Broadcast
9775-10000 Broadcast, utility

kHz Type of DX
10000-11700 Utility
11700-11975 Broadcast
11975-14000 Utility
14000-14350 Amateur
14350-15100 Utility
15100-15450 Broadcast
15450-17700 Utility
17700-17900 Broadcast
17900-21000 Utility
21000-21450 Amateur
21450-21750 Broadcast
21750-25600 Utility
25600-26100 Broadcast
26100-26960 Utility
26960-27230 Amateur, CB
27230-28000 Utility
28000-29700 Amateur
29700-30000 Utility
Above 30000 Utitity, amateur,

broadcast (TV, FM)
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Bill is 43 years old and, like Gary,
he’s a grandpop. He married at 21, just
three years after he enlisted in the U.S.
Navy. He spent 20 years in the service,
about 11 years of his duty in radic com-
munications.

A couple of years back, he came
ashore to stay, retiring as a chief petty
officer. He bought a home in one of
the San Diego suburbs and settled down
with his wife to some stay-at-home
civilian life. His oldest daughter got
married and, just last month, had a
“junior operator” with a good loud
signal but not much modulation.

Electronics is still Bill’s game. He
has a small TV repair shop. He doesn’t
make a fortune, but then he doesn’t
really work too hard at it. Any earnings
augment his Navy pension. You might
think that after all those years in Navy
communications, Bill would have had
enough of that sort of thing, but no!
His hobby is utility (or ute) DXing.

Bill is really interested in just about
any kind of communications traffic he
can hear on his shortwave receiver. He
long ago learned CW, International
Morse Code, so he can “read” the lim-
ited amount of that sort of traffic on
the bands. For the most part, though,

| the signals Bill hears mostly are SSB,

that’s single sideband. The SSB signals
that Bill tunes are readily understand-
able, because his equipment is designed
to “straighten out” the Donald-Duck-
like garbled sound.

As an old Navy man, Bill still enjoys
listening to the military communications
between shore stations and Navy and
Coast Guard vessels at sea. He also
monitors the many smaller private
boats that cruise about the southern
California coast for pleasure. Bill’s also
into monitoring the ground to air, and
vice versa, communications from some
of the trans-Pacific jet flights.

He was hooked on communications
at 17 when he first attended a Navy
electronics school. He's still hooked on
radio as a hobby today.

Margaret started out, like so many

13

4



@ COMMUNICATIONS WORLD &

other radio hobbyists today, in CB,
citizens band radio. She barely pushed
the microphone button; she got a bigger
kick out of just putting on her ‘“ears”
and monitoring the passing parade as it
rolled along Interstate 55, not far from
her home.

One of her friends suggested that she
might enjoy listening in to the VHF
and UHF public service bands, especi-
ally for the police signals. So she
bought a scanner receiver, installed it in
her kitchen and—presto—became a
VHF/UHF monitor.

Margaret concedes she’s a “bit nosy”
and likes to know what’s going on out
there in her community, though she’s
usually to be found around her home.
She doesn’t feel things are passing her
by when she’s there monitoring—well,
everything from the local fuzz and
fireladdies to the taxies and highway
department crews. Sure, a lot of it is
dull and repetitious, but she just ignores
that as she goes about her housework,
her ears peeled for the out-of-the-or-
dinary bit of traffic on her scanner mon-
itor.

Margaret is, without a doubt, hooked
on another aspect of the radio listening
hobby.

Again we come to Roger, who is a
college prof and a snow-band DXer.
Roger, to put it more formally, favors
TV, and to a lesser extent, FM DXing.
When others are out barbecuing in the
backyard on an early summer evening,
Rog sits in front of his aging Zenith
17-inch screen—he feels it is more sen-
sitive for TV-DX purposes than some
more modern sets—staring at a snowy-
looking picture, or one with flashing
black ‘“bars” across the screen. He's
hoping, of course, that he will get just a
glimpse or so of the station’s identifica-
tion panel. That signal coming through
on channel 2, could it be KPRC-TV in
Houston, a thousand miles away?

it's easy to spot Roger’s house as you
drive down the street. His is the one
with the 60-foot TV tower, a rather
impressive mess of aluminum tubing
and a heavy duty rotor on top.

P i
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He has already logged—with photos
he made of the ID panels to prove it—
some 130 different TV stations from
over half the States and five Canadian
provinces. He also has received Mex-
ican stations and a Cuban TV outlet as
well.

His friends can’t understand how he
can bring in all those distant signals on
television, and the FM band as well.
Roger says it is more a matter of know-
ing what to look and listen for, and
being patient, than it is elaborate equip-
ment. Nonetheless, Roger is planning
to install a parabolic “dish” type an-
tenna so he can really chase after the
UHF TV outlets.

No question about it, like Mark,
Brian, Robin, Gary, Bill and Margaret,
ol’ Roger TV Codger (as his friend
knowingly call him as they tap their
foreheads and shake their heads) is
hooked on this communications moni-
toring hobby!

Maybe you recognize yourself in one
or a composite of several of these DX-
ing characters. Or maybe you’re just
getting started in the listening hobby,
are getting your feet wet in one aspect
and have just learned that there are
other angles that could be fun to ex-
plore.

It could also be that you've picked
up this issue of COMMUNICATIONS
WoRLD at your friendly neighborhood
news stand just because the title, our
cover illustration, or something, caught
your eye. If so, maybe you don't know
the first thing about this communica-
tions listening hobby—but you think
you might like to learn.

Hopefully, this issue of CoMMUNICA-
TIONS WORLD will have something for
you . . . and you . . . and you. In
this, and subsequent issues of CW,
we'll try to help the inexperienced lis-
tener get started, and suggest to the ex-
perienced listener how he can get more
enjoyment from this DXing game.

If there are so many different aspects
to the DX listening hobby that are inter-
esting, why do some people limit them-
selves to just one of those angles? A
good question.

In part it is unanswerable. Who real-
ly knows why one activity turns some-
one on, but leaves another “cold.”

The Receiver. There’s another fac-
tor involved as well. It involves the

A wall full of pennants and QSL cards
grace this listening post in Medicine Hat,
Alberta, Canada. They belong to Dwayne
Janke, who says he is mainly a shortwave
broadcast DXer, but does some medium
wave, amateur band and VHF monitoring
as well. He uses the popular DX-160 re-
ceiver, and an Admiral portable.

equipment needed to get involved in one
type of communications monitoring or
another. Many beginning listeners
choose a multi-band portable receiver
as their first “rig.” There are several
reasons for this choice, not the least of
which is the price. A factor to consider
in selecting a multi-band portable is
that, for relatively little money, you can
get a receiver that will allow a sampling
of various types of listening; shortwave,
medium wave BCB, VHF public service
bands, FM broadcast. Understandably,
these are compromise receivers. As a
beginning listener starts to discover
which particular aspect of the hobby

- most interests him, he will begin to

consider more specialized listening gear.

If his fancy turns to SWLing, he
may, in turn, turn to a fancy SW com-
munications receiver. Communications
receivers, especially designed for SW
DXing, being at something under $200
and they can run into the multi-thou-
sand dollar range. Long time DX fans
know that a receiver costing between
about $300 and $600 will turn up al-
most anything they could ever hope to
hear—assuming the reception condi-
tions are right. This does not mean, it
should be noted, that it is possible to
hear any and every station in the world
operating on the SW frequencies. It
means that it is unlikely that you will
hear anything on a $3,000 set that you
could not also hear with a $600 com-
munications receiver.

A communications receiver may or
may not be the ideal choice for the
medium wave BCB fan. Some sets that
are tops for SW are downright me-
diocre in performance on the MW band.
Some BCBers favor older vintage—
circa 1960—SW sets that also cover the
medium wave bands, and there are
those who find relatively inexpensive
TRE (tuned radio frequency) models
just what they’re looking for. Even
an aging console radio, hauled down
from its attic storage place, dating from
the 1930s or 1940s can do a fine job
of bringing in those domestic AM sig-
nals.

An FM DXer who really gets into
his hobby will probably invest in one
of the really top quality, sensitive and
selective FM tuners available through
Hi-Fi dealers. TV fans can find some
specialized equipment available, manu-
facturers who are more involved in
peddling studio-quality monitoring gear
to television stations than in sales to
home viewers. There are also quality
lines of commercially available TVs that
are used by many TV DX enthusiasts.
These are usually coupled with elabor-
ate FM and TV antennas, heavy duty
rotors and high towers.

Equipment for monitoring the very
and ultra high frequency public service
bands is a whole new ballgame! When
one talks about going ‘“beyond” the
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A

abt

AC
addr
AFC
AFRTS

AGC
AM
ANARC

ancr
anmt
ann
ant
approx
AP

AVC
BBC
BC, Bc

BCB
BCC

bestr
BFO

Br

CAm
CARACOL

CBC
CE
cfm
ck

cl

c/l
cland
comcl
condx
CP

announcer, approximate

about

alternating current

address

automatic frequency control

American Forces Radio TV
Service

automatic gain control

amplitude modulation

Association of North
American Radio Clubs

announcer

announcement

annauncement

antenna

approximate

A Portuguesa (Portuguese
national anthem)

automatic volume control

British Broadcasting Corp.

broadcasting

broadcast band (540-1600
kHz medium waves)

Broadcasting Corporation
of China

broadcaster

beat frequency oscillator

British

Central America(n)

Cadena Radial Colombiana
(radio network)

Canadian Broadcasting Corp.

chief engineer

confirm (verify, QSL)

check

close (sign off)

call letters

clandestine

commercial

conditions

Caixa Postal (post office box
in Portugues)

cycles per second

general call requesting
contacts, used by hams

rycles per second

country

continuous-wave (Morse code)

conditions

decibel (unit of sound
measurement)

direct current

from

direction finding

double sideband

Down Under (Australia,
New Zealand)

long distance reception

one who listens for distant
.stations

east

English, English language

English language

engineer

equipment

and

except, excellent

experimental

fine

Foreign Broadcast
Information Service
official US monitoring
agency)

ABBREVIATONS USED

FE
FF
FM
/i
f/o
freq
f/up

GC
GCP
GMT

gov
GSTQ

gud
har
het
hi

hg, HQ
hrd

IDed
IF
info
IRC
irreg
IS
ITU

J)
ke, kc/s

kHz
kw
L
LA
lgd
Lv

vl
Lw
mb
MC, MC/s

ME
MHz
mni
MW
MWBC
mx

NA
NAf
Nac.

net
nil
nr
nx
oMm
pgm
POD

pop
PP

prop
pse
PTP

QRA

BY DXERS

Far Eastern

French, French speaking

frequency modulation

fade in

fade out

frequency

follow-up (second reception
report sent when initial
report is unanswered)

Great Circle

Great Circle Path

Greenwich Mean Time
(Universal Time)

government

God Save the Queen (British
national anthem)

good

harmonic

heterodyne

expression of humor or
laughter

headquarters

heard

identification

identified

intermediate frequency

information

International Reply Coupon

irregular

interval signal

International
Telecommunications Union

Japanese, Japanese-speaking

kilocycles per second (same
as kHz)

kilohertz

kilowatt

language

Latin America(n)

loggec

La Voz de (common Spanish
station identification, The
Voice of . . .)

level

long wave, long wire antenna

meter band

megacycles per second {same
as MHz)

Middle East(ern)

megahertz

many

medium wave

medium wave broadcast

music

North America(n)

North Africa(n)

nacional (Spanish for
national)

network

nothing

near

news

Old Man (a male)

program

path of darkness

popular (music)

Potruguese, Portuguese-
speaking

propagation

please

point-to-point (type of utility
transmission)

address

rpt
RRI
RTTY
RVOG
RX, rx
S
SASE

sched
scope
sez
shud
sig
SINPO
sked

s/off
Sp

SS

stn
Superhet
Sve

SW, sw
SWBC
SWL
SWLing
TC, t/ck
t/i

t/o

tnx

tx

UDX
unid
unk

urs

v

v/c
verie
v/l

vert
VFO
v/s

vy
WCNA
wk
wrp
wX
xmsn
xmtr
xtal
YL

¥4

73

88

any interfering station or
man-made static

atmospheric interference or
noise

fading

verification

reply to

location

radio

magazine

received

receiver

concerning

report

Rediffusion

religious

radio frequency

return postage

report

Radio Republik Indonesia

radioteletype

Radio Voice of the Gospel

receiver

unit of signal strength

self addressed envelope with
stamp affixed used for
replies

schedule(d)

oscilloscope

says

should

signal

signal reporting code

schedule

sign on

sign off

Spanish language

Spanish, Spanish-speaking

station

superheterodyne receiver

service

shortwave

shortwave broadcast

shortwave listener

shortwave listening

time check

tune in

tune out

thanks

transmitter

utility (station) DX

unidentified

unknown

yours

varies as to time or frequency

verification card

verification

verification letter

vertical antenna

variable frequency oscillatdr

person signing verification

very

West Coast North America

week, work, weak

weather report

weather

transmission

transmitter

crystal

girl or unmarried woman

Zulu (or GMT) time

best regards, or more
generally, goodbye

love and kisses
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relatively limited capabilities of a multi-
band AM-FM-VHF tunable portable,
it means investing in yet another re-
ceiver. This involves at least a mod-
erate outlay of cash.

This is one reason why listeners tend
to emphasize one or another aspects of
the listening hobby. It can be mighty
expensive to purchase the several re-
ceivers necessary to seriously tackle the
various types ot signals on the various
radio frequency bands.

For the VHF-UHF monitor, the pas-
sage of time and the development of
new listening gear has helped to cut the
expense. Not too many years ago, for

COMMUNICATIONS WORLD @

instance, the fellow who wanted to
monitor stations in the low and high
VHF ranges, plus those on the UHF
action bands had to buy three separate
receivers! Then came the development
of the crystal controlled scanner receiv-
er, first* a single bander, then double
band model for low and high VHF re-
ception. Finally, the tri-band VHF-
low, VHF-high and UHF crystal scan-
ner came along.

What is a crystal controlled receiver?
It uses precision-ground pieces of quartz
crystal, one for each frequency you
want to tune. The tuning is controlled
by the frequencies of the specific crys-

Airline Nationality
Aeroflot U.SS.R.
Aerolineas Argentinas Argentina
Air Afrique Ivory Coast
Air Canada Canada

Air France France

Air India India
Alitalia Italy
Allegheny U.S.A.
Ansett Australia
Austrian Airlines Austria
Avianca Colombia
Br. European Airways (BEA) England
Br. Overseas Airways (BOAC)  England
Br. West Indian Airways Trinidad
Canadian Pacific Airlines Canada
Civil Air Transport (CAT) Taiwan
Cruzeiro . Brazil
Ceskoslovenske Aeroline Czechoslovakia
Cubana Cuba

EI Al Israel
Ethiopian Air Lines Ethiopia
Finnair Fintand
Garuda Indonesia
Iberia Spain

Irish International Ireland
Japan Air Lines (JAL) Japan

MAJOR FOREIGN AIRLINES

Airline Nationality
KLM (Royal Dutch) Sitlines Holland
Linea Aerea Nacional (LAN) Chile
Lloyd Aereo Boliviano (LAB) Boliviq
Lloyd Aereo Paraguayo Paraguagy
Loftteidir (Icelandic Airlines) Iceland
LOT (Polish State Air Lines) Poland
Lufthansa W. Germany
Mexicana Mexico
Olympic Airways Greece
Philippine Air Lines Philippines
Quantas Empire Airways Australia
Royal Air Cambodge Cambodia
Royal Air Lao Laos
Royal Air Maroc Morocco
Sabena Belgium
Scandinavian Airlines Denmark, Norway,
Sweden
Swissair Switzerland
Syrian Arab Airlines Syria
TAN Airlines Honduras
TAP (Transportes Aereos Portugal
Portugueses
TEAL (Air New Zealand) New Zealand
Thai Airways Thaifand
Varig Brazit
VIASA Venezuela
Yemen Airlines Yemen

tals you install in your monitoring re-
ceiver, be it four, eight or sixteen dif-
ferent VHF and/or UHF channels.

What is a scanner? It is a type of
crystal controlled receiver that elec-
tronically and continuously switches
from one channel to the next, sweeping
across the available crystal controlled
channels until it comes to one on which
there is a transmission, The set then
locks in on that channel for as long
as the transmission lasts. When it ends,
the set continues to scan the four, eight,
sixteen, maybe twenty available chan-
nels looking for another signal on
which to “fix”.

The scanning circuitry makes it pos-
sible to maintain a regular radio watch
on a series of desired frequencies,
knowing that when there is “traffic” on
any one of them, the receiver will auto-
matically find it and stay tuned to that
signal. A crystal scanner very probably
will have individual “lock out” switch-
es. Switched out, it means the scanning
squence will “skip” this particular
channel. Switched in, the scanning pat-
tern would include that channel.

Why would you want to lock out one
or more specific frequencies?

Well, here’s an example. The U.S.
Weather Service operates, in most areas
of the country, a continuous transmis-
sion of up-to-the-minute weather infor-
mation. Depending on your local, this
24-hour-a-day radio weather ‘cast will
be heard on either 162.40 or 162.55
MHz VHF.

Since it operates continuously, a
scanner monitoring receiver would per-
manently “lock in” this signal, and you
wouldn’t be able to scan the other
crystal frequencies. You could, of
course, remove the Weather Service
frequency crystal from your set, but
then you'd have to do without the use-
ful weather info. All you want to do—
or need to do with a scanner with the
channel “lock out” feature—is to tem-
porarily switch out that crystal position
until you actually do want weather in-
formation.

More sophisticated scanners also have
circuitry designed to allow you to
choose a priority channel. With such a
designated channel, the receiver will
automatically “cut” to that frequency
whenever there is a signal present, re-
gardless of the normal sequence of
scanning or whatever might be trans-
mitted on any other channel at the
time.

Gary Ladd of Sugar Notch, PA, started lis-
tening to shortwave in December 1976. To
date he has heard stations in 23 countries
using his Radio Shack Science Fair Globe
Patrol receiver. Gary says he records “spe-
cial” programs with his Robert recorder.

CoMMUNICATIONS WORLD/1978
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Scanners—with their flashing lights or
LEDs (light emitting diodes) to indi-
cate the scanning sequence—come in
AC-DC models for base or mobile
(in-car) use. They’re also available in
compact, battery-powered pocket sizes.
Generally, there are four or six channel
crystal controlled channels on the little
scanners that can clip on your belt.
There are many different makes of
pocket-sized scanners on the market,
but most are about the size of a business
envelope and about an inch and a half
thick.

A newer development in the VHF-
UHF scanner monitoring receiver line-
up is the programmable variety. A pro-
grammable scanner is like its older
brother, the crystal scanner except—sur-
prise, surprise—it doesn’t use crystals.
You don’t need a bank of crystals to
zero in on the exact frequencies you
wish to monitor. All the frequencies
can be received with specialized cir-
cuitry within the receiver and without
- crystals. The key is a sort of mini-com-
puter—a micro-processing circuit—and
something called a phase-lock-loop.

Programmable = scanners presently
cost about twice as much as compar-
able crystal controlled scanning receiv-
ers. It is reasonable to assume that
over the next several years the prices
will drop with competition and increas-
ed manufacturing outputs. The pro-
grammables are, surely, the wave of the
future in the VHF-UHF monitor re-
ceiver field.

Just as there have been technological
breakthroughs in the very and ultra
high frequency monitoring equipment,
the past two years have seen some great
changes in the shortwave receiver mar-
ketplace. It was just a couple of years
ago, veteran readers of COMMUNICA-
TIONS WORLD will recall, that we were
bemoaning the fact that the SW mar-
ketplace seemed to be drying up.

Yes, the nationwide chain of Radio
Shack stores sold a very popular mod-
erate priced receiver, the DX-150 se-
ries, which was supplanted by the DX-
160 models. Heath marketed several re-
ceiver kits, such as the SW-717, still
selling for a sub-$100 price. Drake, in
Miamisburg, Ohio, sold its more expen-
sive receivers, the R4B, now the R4C,
and the very popular SPR-4, There
were a few other sets on the market for
the SWL, but nof many.

There was a plethora of portable sol-
id-state receivers, most of them import-
ed from the Orient, which included
shortwave coverage. There are still
many of these multi-band portables on
the market today. Some are inexpensive
and some are quite expensive. They
have been popular with beginning SWLs
because they are often popularly priced
—in blunter terms, cheap! While many
SW listeners still use these transistor-
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ized SW portables and manage to hear
quite a few international shortwave
broadcasters, the sets have some major
deficiencies.

First, they usually come up short in
terms of selectivity. Selectivity is the
ability of a receiver to “separate” sig-
nals on adjoining frequencies. A receiv-
er that lacks selectivity is one that is
somewhat hard to tune. In a crowded
band there will be much mutual inter-
ference. Basically, only the strongest
stations will be heard with any clarity
at all.

Secondly, these simple portables have
only mediocre frequency “readout.”
With one of these receivers it can be
very difficult to “‘read” the frequency to
which the dial is set. It may be difficult
to determine if the station you’ve tuned
is on 11,700 kHz or 11,900 kHz and
virtually impossible to distinguish be-
tween the frequencies of stations on,
say, 9,600 and 9,620 kHz. For serious
DXing of any sort on the shortwave
frequencies, the ability to determine fre-
quencies as close as 5 or 10 kHz is an
absolute necessity.

Beginning early in this decade, some
important changes began appearing in
portable type receivers able to cover at
least some of the shortwaye frequen-
cies.

The first of the “new” portables, the
first such set that could actually be
used for DXing, was the Barlow-Wad-
ley XCR-30. It utilized new circuitry
designed by D. T. L. Wadley, a British
electronics engineer. The Wadley cir-
cuit previously had been available only
in the ultra-sophisticated Racal receiv-
ers made in Great Britain. The Bar-
low-Wadley receiver was manufactured
in South Africa and limited numbers
were imported into the United States
by Gilfer Associates Inc.

The major “plus” for the B-W XCR-
30 was that it offered what was con-
sidered remarkable frequency ‘“read-
out” for a portable. It was possible to
hit a frequency, by reading the dial, to
an accuracy of about plus or minus five
kilohertz! However, the Barlow-Wad-
ley costs about $270 in the U.S. today
and is not an inexpensive receiver.

About 1974, Japanese electronics
manufacturers found themselves with
production facilities in excess of their
needs. Apparently, a decision was made
to manufacture large numbers of rather
inexpensive portable receivers that
would stress the shortwave coverage,
rather than consider it as just one mi-
nor feature of a multi-band set as had
previously been the case.

So, the Japanese factories began
turning out portable SW sets in large
numbers. The technology was not that
of the advanced Barlow-Wadley receiv-
ers, but it was recognized that a receiv-
er with decent frequency readout accu-

racy was a must. The Japanese solved
the problem with existing technology
and a mechanical approach. Because of
mass production, the price dropped.
Because of massive sales promotion in
Japan, literally millions of young peo-
ple became turned on to SWLing.

Naturally, this flood of shortwave
portables washed into the U.S. and
Canada, in time. The first of this wave,
the Panasonic RF-2200 came ashore in
late Spring of 1977. It had two features
to recommend it: It could deliver fre-
quency readout accuracy to about plus
or minus five kilohertz, and in highly
competitive sales markets, its price was
as low as $115 or so.

Next into the North American SWL
market was the SONY ICF-5900, a
somewhat similar receiver in design
and price. It too could provide plus or
minus five kilohertz frequency readout.

Neither receiver, of course, could
match the overall performance of the
regular communications receivers cost-
ing several times as much. Nonetheless,
they are a big improvement, a big im-
provement on the comparably priced
multi-band portables of the past.

On the other hand, the Wadley de-
sign that rocked the SW marketplace
with the Barlow-Wadley XCR-30, was
picked up by other manufacturers.
First came the SSR-1, dubbed the “Sir-
One” by listeners, manufactured by the
R. L. Drake Co., a popular new receiv-
er with good frequency readout and
many other features at a not expensive
price, under $300.

Next there was the entry of Yaesu-
Musen, a Japanese firm, the FRG-7
model, affectionately called the “Frog-
Seven.” This has been a tremendously
popular set for its frequency readout
capabilities, and sub-$300 price. The
FRG-7 has also been included in the
Sears-Roebuck “wish-book” catalogue,
the first honest-to-goodness communi-
cations-type shortwave receiver market-
ed by a non-electronics seller in dec-
ades!

One of the most widely used receiv-
ers in the world in past years was the
9R59 model manufactured in Japan
and marketed outside the U.S. under
the tradename Trio. It was sold in the
U.S. by the Lafayette Radio Electron-
ics Corp. under Lafayette’s own modal
number. It was supplanted in moére re-
cent times by first the QR666 receiver,
and later by the R-300, under the Ken-
wood name. The latter is a convention-
ally designed shortwave receiver with
main tuning and bandspread, selling for
about $240.

What all this has meant is that, as
we go into 1978, shortwave listeners
have a greater selection of receivers in
the $100 to $300 price range than they
have had in years! That is very good
news!
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kHz call City

550 CMAN  Pinar del Rio

570 CMHI Santa Clara

590 CMw San Antonio de las Vegas
600 CMKV  San German

630 CMHQ  Santa Clara

640 cMa Havana

660 CMHG  Santa Clara

670 CMKP  San Pedro de Cacocum
690 CMBC  Havana

700 CMIT Ciego de Avila

720 CMGN  Colon

730 CMKJ Holguin

740 CMJL Camaguey

CUBA ON MEDIUM WAVE

All broadcasting in Cuba is under central governmental control, although there are vari-
ous national and regional networks, such as Radio Rebelde, Radio Liberacion, Radio Pro-
greso, Reloj Nacional, Radio Revolucion and more. La Voz de Cuba is a music, news and
commentary program aired for about five hours a day on many Cuban stations. This is
a list of the more powerful Cuban medium wavers.

kHz  Call City

760 cMcCl Havana

780 CMIN Camaguey
790 CMCH  Havana

820 CMCA  Havana

840 CMH Santa Clara
870 CMDN  Guantanamo
880 CMAF Pinar del Rio
310 CMFA  Camaguey
950 CMBF  Havana

980 CMCK  Havana
1010 CMKM  Holguin
1060 CMBQ  Havan

1220 CMGY  Perico
1250 CMHS  Caibarien

THE MARKETPLACE
Want more information about the equipment mentioned? Here are some of the names and
addresses of manufacturers and sellers of receivers.
DRAKE, R. L. Company, 540 Richard Street, Miamisburg, OH 45342
GILFER ASSOCIATES inc., P.0. Box 239, Park Ridge, NJ 07656

The veteran DXer looking for the
highest performance and willing and
able to pay a steeper price does not
have such a selection. Longtime favor-
ites, Drake’s SPR-4 (dubbed the “Spur-
Four”) and its latest entry in the R4
series originally created for the amateur
radio market, the R4C, remain very
popular. But in U.S.-made expensive
DXing receivers, the next step upward
is into those sets in the “over-$1,000”
category. Experienced SWBC DXers
also have been favoring the military
surplus Collins receivers, the R388s,
the R390s and the R390As, plus some
civilian models made 20 or more years

ago by Hallicrafters, Hammarlund and
National.

Hallicrafters, by the way, once was
the name in domestic shortwave receiv-
ing gear. That longtime firm, located in
a suburb of Chicago, gave up the SW
receiver game and sold its valued name
to another manufacturer. This firm is
returning to the market with the Halii-
crafters WR-100, another inexpensive
receiver.

In the near future—though I under-
stand none are available Stateside as I
write this—you may be seeing another
Japanese receiver import, the Sanyo
8880. It is said to be not unlike Pana-

sonic’s RF-2200 in its design. There are
fairly solid rumors that Yaesu-Musen
will be developing a “big brother” to
its popular FRG-7, which probably will
sell for $150 to $200 more, but will
be a very definite upgrade. And I await
with interest a new type receiver, the
ITT CD-108 which, according to the
early descriptions I've received, has dig-
ital input tuning—you dial in the fre-
quency numbers you want and the
proper frequency comes up. Sounds
interesting.

Electronic frequency readout of one
sort or another is what receiver pur-
chasers have been looking for for many
a moon. Electronic readout? Well if
your set is tuned to, say, 6,177 kHz,
you know it because four little illumi-
nated numerals read 6-1-7-7! Electronic
digital readout has been available to
CBers and FM stereo enthusiasts for
some time. In the world of shortwave it
has been available only on the very,
very expensive sets.

Some add-on digital readout units are
now on the market, and more will be
available in the coming months. The
price for such “outboard” frequency
counting devices looks to be in the $150
to $200 range. 'I'hat may be a reason-
able price to pay to upgrade an aging
set that originally cost $500. Or you
may find it a worthwhile addition to a
shortwave receiver that costs in the
neighborhood of $300 or so. But, until
prices drop, there may not be much de-
mand for a $175 add-on to a receiver
that cost less than that to begin with.

One of the more exciting bits of news
is the expected entry—perhaps by the
time you read this—of Panasonic’s RF-
2800 receiver. It is similar to the model
RF-2200, with one major change. The
new Panasonic has a built-in digital
electronic frequency readout and it sells,
or will, for a moderate price. At this
writing there are educated guesses that
the price will come in at between about
$200 and $250.

If this receiver is as successful as it
would seem, look for other manufac-
turers to follow suit with the little red
frequency numbers!

Also on the market are some inno-
vations in commercially built shortwave
antennas for SWLs. Several of these,
such as the Slinky dipole—which as you
might have guessed, looks a lot like the

“They call me Nick the Greek,” is the way
Nicos Nestoros, Old Tappan, N}, began
his letter to CW. “I'm an old DXer from
London and a newcomer to the States. |
listen to the shortwave bands every night
and am enjoying every minute of it.”
Nick’s pride and joy is his Barlow-Wadley
XCR-30 receiver, though other gear by
Panasonic, Heathkit, Royce and Realistic
can be found in his listening post.
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You can turn the CB boom
into income... with NRI's Gomplete
Communications Course

NRI can train you at home
for a part-time job or a full-
time career in communica-
tions.

The field of communications is
bursting out all over. More
than 25 million CB sets are in
operation with millions more
being sold annually. That
means countless careers in
design, installation, and main-
tenance. Start training at home
now, the NRI way.

Get your all-important FCC
License.

FCC rules require that CB
transmitters be serviced only
by the holder of a First or
Second Class FCC Radiotele-
phone License, or under the
supervision of a license holder
when the transmitter is con-
nected to a ‘‘radiating
antenna.”” NRI will give you
the necessary training to get
that all-important First or Sec-
ond Class FCC Radiotele-

qualify for one of the many
available openings. .

Learn on your own
400-channel digi-
tally-synthesized
VHF Transceiver.
The 48-lesson NRI
Complete Communi-
cations Course
teaches you to ser-
vice and adjust all
types of two-way
radio equipment
(including CB),
using the one unit

to train you for CB,
Commercial, and
Amateur Communi-

cations...a '‘designed-for-learn-
ing," 400-channel, two-meter
VHF Transceiver and AC
power supply. Then we help
you get your FCC Amateur
License, with special instruc-
tions so you can go on the
air. The unit can'be mounted
in your car, or you can use it
as a base station.

The complete program
includes 48 lessons, 9 special
reference texts, and 10 train-
ing kits. Also included are:
your own electronics Discov-
ery Lab™, a new Antenna
Applications Lab, an Optical
Transmission System, CMOS
Digital Frequency Counter,
and TVOM. The course covers
AM and FM Transmission Sys-

tems; Radar Principles; Marine,

Aircraft, and Digital Electron-
ics; and Mobile Communica-
tions. You must earn
your First Class
Radiotelephone FCC
License or you get
your money back.

TM McGraw Hill CEC

CB Specialist’s
Course also available.

NRI now offers a special 37-
lesson course in CB Servicing.
You get your own 40-Channel
CB Transceiver, AC power
supply and multimeter, for
hands-on training. Also
included are 8 refer-
ence texts and 14
coaching units to
make it easy to get
your Commercial
Radio-tele-

MODEL 320

®omarip
omatic rowss

phone FCC License—enabiing
you to test, install and service
communications equipment.

Over a milllon have enrolled
with NRI.
Send for the free NRI catalog
and discover why more than a
million people like yourself
have chosen the NRI way as
the right way to get ahead
You learn at home with bite-
size lessons, progressing at
your own speed to your FCC
License and then into the
communications field of your
choice. Tnere's no obiigation
and no salesman will call.

If insert card has been removed, write!

NR' NRI SCHOOLS
McGraw Hill Continuing

:_‘ " 4 Education Center

o 3939 Wisconsin Avenue
Iin .Washlngton, D.C. 20016
a
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children's springy toy that flops down
the stairs—by Telectron Corp., and the
Japanese-made RAK Industries “active
antenna”—handled by Gilfer Associ-
ates Inc., seem ready made for the
SWL with limifed antenna space.

For the puatential buys or SWLing
and VHF/UHF monitoring gear, the
marketplace is, indeed, shaping up!

Alexander’s Ragtime and Other
Bands. Okay, so I lied about Alex. But,
bands, the other kind of bands, are very
important to the hobby listener.

Stations, you see, are not just scat-
tered randomly across the entire radio
spectrum. By international agreement
and national assignments, different
classes of stations are located in cer-
tain, limited ranges of frequencies.
These ranges are called bands.

There is a medium wave broadcasting
band, a series of bands for the short-
wave broadcasters, specific frequency
areas for radio amateurs, maritime op-
erations, overseas airline traffic and
many more, all in the shortwave region.

On VHF and UHF there are still
more bands that will be of interest to
the high freq. freaks. We've looked at
them very briefly in the discussion on
monitoring receivers. Now, let’s look
at those VHF and UHF bands more
closely to see where they are located in
the frequency spectrum and the sorts
of stations that inhabit those bands.

The very high frequencies begin at
30 MHz, just above the shoriwaves and,
of course, the 40 CB channels, but 30
MHz is a purely arbitrary boundary.
There isn't a noticeable difference be-
tween the way in which radio waves
propagate—travel from transmitter to
receiver—on, say 25 MHz than there is
on 30 or 35 MHz. In practice, we can
think of some stations in the 25-30
MHz range as being “almost” VHF. Up
on the top end, the dividing line be-
tween VHF and UHF is 300 MHz.
That leaves a lot of frequency territory
in between, some 265 or 270 MHz
worth of wide open radio spaces.

There are a number of different

AERO FREQUENCIES (kHz) FOR
MAJOR WORLD AIR ROUTE AREAS

North Atlantic S. America (east) North Pacific Far East
2868 8854 2910 8847 2910 13264 2868 8868
2931 8889 3404.5 8872 5589 17909 2987 13288
2945 8910 5566.5 11327 8938 5624 13312
2987 13288 5581.5 13320 Central E. Pacific 5645 17965
5610 13328 5582 179165 3467 89305 8840
5624 13352 8845.5 5551.5 8931
5638  17966.5 y 5554  11299.5 Middle East
5673 R ot o 5603  13304.5 3404 8847

- 2696 11343 6679.5 13334.5 3446 10009
South Atlantic 6666 8875 13336 5603 13336
2875 8882 88795 6624
3432 10049 Europe .
6597 13344 Bt I 15 ggg‘g" W- Bacilic Africa (east)
6610 17946.5 3467 8930.5 4675 11303 2966 8959

3481 10025
: 4689 8931 5505 13296
Caribbean 5554 8871 6631 17909 5505 13280
2875 6561 6568 11303 : 6540 13336
2952 6568 6582 South East Asia 6561
2966 8840 2987 8882
5484 8959 South Pacific 5673 10049 Africa (west)
5568 10017 2945 8847 8837 13344 3411 8826
6540 11343 5638 13304 8868 17946.5 5519 13304
bands in the VHF spectrum. Best coverage feature.

known are those used by our domestic
television and FM stations; TV chan-
nels 2 through 6 use video and audio
channels between about 55 and 88
MHz while the FM broadcasters fill in
the blanks from 88 to 108 MHz. The
high band TV channels 7 through 13
operate, video and audio, between about
175 and 215 MHz.

One of the least know bands is the
aircraft band between 108 and 135
MHz. ‘

Action in the Air. The aircraft VHF
band is used by private, commercial
and military aircraft on domestic flights.
Overseas flights use a number of fre-
quencies in the shortwave range, which
is better suited to long-haul transmis-
sion.

Stations in this aeronautical service
use amplitude modulation, the well-
known AM mode, whereas the other
public service bands make use of the
FM, or frequency modulation, trans-
mission mode. This means that if you
have a VHF/UHF scanner monitor, it
is probably not useable for receiving
these aero signals on 108-135 MHz.
For starters, your best bet is probably
to invest in a relatively inexpensive
tunable aircraft band receiver. Some
multi-band portables have this special

“In the four years that I’'ve been an SWL,
I've logged a total of 43 stations in 40
different countries.” That's the record of
Larry Simms, Plaquemine, LA. “l have also
done extensive DXing in the medium wave
band.” larry’s equipment is a Realistic
DX-160 receiver, a General Electric AM-FM
and a Realistic CB transceiver.

The aircraft band is used for aero
navigation and communications. The
lower ten megahertz, 108 to 118 MHz
are used for aircraft control purposes.
This is where you can hear the Auto-
matic Terminal Information Service
(ATIS) transmissions, broadcasting air-
port weather and other information.
The remainder of the aircraft VHF
band is used for communications, most-
ly ground-to-air and air-to-ground. This
can include Air Traffic Control (ATC),
Airport Ground Control, Unicom (aero
advisory stations), Multicom, and vari-
ous other tvpes.

ATC stations probably are not un-
known to moviegoers who have seen one
or more of the recent aircraft “disaster”
flicks. The Air Traffic Control operators
manage, sometimes unbelievably, to
keep all the various flights from smash-
ing into each other in the crowded air-
lanes. Direction of “close in” airport
traffic is the work of the RAPCON,
Radar Approach Control stations. In

LONGWAVE BEACONS
IN THE USSR
City- \dentifier (Calf) kHz
Birobdizhan BB 272
Baku BK 218
Kazan KZ 200
Kharkov KH 385
Kiev Ki 209
Leningrad LD 236
Leningrad LD 200
Makhachkala MK 313
Minsk MS 281
Novosibirsk NV 272
Omsk 0K 245
Saratov ST 340
Sverdlovsk SV 227
Thilisi B 191
Voronezh H 254
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many cases, they can be identified by
the word “Approach” in their station
identifier. The frequencies used by ATC
stations are between 118 and 121.4
MHz.

At a major airport, such as New
York’s Kennedy, Chicago’s O’Hare, Los
Angeles International or any of the
other biggies, there is a lot of radio
traffic on the frequencies between 121.6
and 121.95 MHz, the Airport Ground
Control frequencies. This is the spot to
find the instructions for aircraft on the
ground, those inbound and being di-
rected to a vacant terminal gate, and
those outbound, being steered to the
appropriate taxiway.

Unicom and Multicom stations, used
at landing fields which have no control
towers, are aircraft advisory operations
and plane-to-plane communications.
They use frequencies between about
122 and 123 MHz.

One frequency that is usually dead
is 121.5 MHz. This is the international
aeronautical emergency channel and
when you do hear something here it
will often be a “Mayday” emergency
call from an aircraft in trouble. Other
sections of the aircraft band used for
ground-to-air and vice versa ATC op-
erations are 123.6 to 128.8 and 132.05
to 135.95 MHz.

If you live within 25 miles or so of
a major airport, you’re apt to find a lot
of radio traffic on these bands. Much
of it is, admittedly, very routine, but if
you're turned on by the same sort of
thing I am, just the everyday comings
and goings of the big jetliners is excit-
ing.

On the other hand, if you live be-
yond the range of the VHF signals
originating at the larger airports, you
can still hear the occasional overhead
traffic of the DC8’s, the 727’s, 707’s
and 747’s. Overhead may be a decep-
tive term. When an aircraft is flying at
40,000 feet, its signal may get out 150
to 200 miles.

Besides, not too many places are be-
yond the range of the small local type
airports. There you may hear commu-
nications from private aircraft, the Ces-
nas, the Pipers and the rest. Less traffic
to hear, probably, but still interesting
for the VHF fan who can tune the
aircraft band.

VHF monitors, however, seem to
flock to the so-called public service
bands—some people, and in fact, re-
ceiver dial markings encourage it, call
them “police bands.” It is true that this
VHF range is where you can find much
of the police radio communications, but
there is so very much more to hear
than just police calls. Still, it is prob-
ably true that the lure of actually mon-
itoring police signals first brings people
to the VHF/UHF bands.

There are two of these public service
COMMUNICATIONS WORLD/1978

bands in the VHF range. One is at the
bottom end of the range, 30 to 50 MHz
—though we may bend things a bit
downward to consider some of the lis-
tening targets just a bit lower than 30
megahertz. ‘And this is known—are you
ready for a shocker?—to monitoring
fans as the VHF low band.

Not surprisingly, the other VHF pub-
lic service band is called the high band.
It covers the frequencies from 150 to
175 MHz.

The low band is not quite as crowded
as it once was. Being “almost” short-
wave, signals tend to “get out” a rea-
sonable distance—a reasonable distance
by VHF terms, that is. Base stations
you may hear 50 or 60 miles from the
transmitter, with perhaps a 20 mile

average range for mobile units in vehi-
cles.

If you're familiar with CB, you're
also probably familiar with the phe-
nomenon called skip. Normally the
signals on CB, and more so on the VHF
and UHF frequencies, are limited to the
electronic “line-of-sight” from the trans-
mitting tower to the receiving antenna.
Occasionally, especially during the
warmer months, during sporadic and
transitory changes in the ionosphere,
the bands of gases that circle the earth
outside the atmosphere, these radio sig-
nals bounce back to the ground, hun-
dreds or thousands of miles beyond
normal range. The signals come “skip-
ping” back to earth, bouncing off an
electronic “mirror’ in the sky. During

TUNING THE POINT-TO-POINT

This is a selected list of fixed circuit PTP stations operating on shortwave frequencies.

Country Station Ownership Freq. (KHz)
Afars & [ssa PTT Service Radioelectrique 17,610, 19,545
Albania Ministry of Communications 7,790, 7,850
Algeria Ministry of PT 7,885, 16,165
Australia Australian Overseas Telecommunications 8,789.5,10,420
Austria Austrian Post and Telegraph 6,787, 13,848
Bahamas Bahamas Govt. Telecommunications 4,825, 6,838
Barbados Cable and Wireless W. I. Ltd. 10,115, 16,072.5
Belgium Brussels Post, Telephone and Telegraph 7,927, 14,360
Brazil EMBRATEL 11,670, 16,340
Burma Posts and Telegraph Dept. 20,460
Cameroun Int. Telecom. of Cameroun 7,870, 15,832
Canada Canadian Overseas Telecom. Corp. 12,265, 13,745

Canary Islands

Central Af. Rep.

Compania Telefonos Nac. Espana
France Cables et Radio

10,690, 13,560
11,160, 15,530
9,050, 10,485

Ceylon Overseas Telecom. Service

Chad France Cables et Radio 11,608, 14,747
Chile ENTEL 13,520, 15,640
Denmark Director General of Post & Telegraph 7,652, 11,460
Ecuador Empressa Nac. de Telecommunicationes 15,610
Falkland Is. Cable and Wireless Ltd. 24,145
Gambia Cable and Wireless Ltd. 13,797
Germany, West Deutsche Bundespost 10,850, 16,430
Guam RCA Global Communications 10,621
Honduras Tropical Radio Telegraph 6,905, 11,190
Hungary Minister of Posts 6,390
lrag Director Gen. of Postes, Telegraphs 18,898
Italy italia Cable 10,135, 16,395
tvory Coast Soc. Tetecom. Int. de la Cote d'lvoire 12,115, 16,380
Jamaica Jamaica Int. Telecom. Ltd. 5,205, 9,396
Japan Kokusai Denshin Denwa Ltd. 10,660, 15,700
Kenya East Af. External Telecom. Co. 10,730, 15,547
Kuwait Kuwait PTT 7,699, 11,576
Lebanon Societe Radio Orient 8,090, 13,445
Liberia Liberian Telecomm. Adm. 10,730, 13,935
Martinique French Telecomm. Service 17,565
Mexico Mexican Post, Telephone, Telegraph 7,350
Netherlands Netherlands Post and Telecomm. 8,160, 14,500
New Zealand New Zealand Post Office 18,770, 20,725
Nicaragua Tropical Radio Telegraph 5,735
Pakistan Pakistan Telephone and Telegraph 20,936
Rhodesia Rhodesian Post Office 18,690
Saudi Arabia Ministry of Communications 9,867, 11,417
Senegal France Cables et Radio 20,327
Sierra Leone Sierra Leone Telecommunications 17,655
South Africa South African Post Office 6,770, 9,048
Spain Compania Telefonos Nac. Espana 10,120, 19,030
Sweden Swedish Telecommunications 16,052, 22,930
Switzerland Swiss Telephone and Telegraph 19,585
U.S.S.R. Ministry of Communications 13,710, 16,325
Zambia Post Office Telecommunications 20,261

23
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Station Location
Gentral America
Caribbean area

FOREIGN MEDIUM WAVE DX'ING—WHEN TO TUNE

Eastern North Ameirca
year around, winter best
year around, winter best

Western North America
year around, winter best
year around, winter best

made portable TV with you!

South America
(Northern) year around, winter best year around, winter best
(Southern) spring, summer, fall summer
Australia/New Zealand spring, fall spring
Asia fall fall, winter
Europe fall, winter winter
Africa (Northern) fall, winter winter
{Southern) spring unlikely
TV CHANNELS AND FREQUENCIES
Channel Video/Audio Freg. (MH2)  Channel Video/Audio Freq. (MH2)
2 55.250/59.750 7 175.250/179.750
3 61.250/65.750 8 181.250/185.750
4 67.250/71.750 9 187.250/191.750
5 77.250/81.750 10 193.250/197.750
6 83.250/87.750 11 199.250/203.750
12 205.250/209.750
13 211.250/215.750

The UHF TV channels begin at Channel 14 (471.250/475.750 MHz) and continue with
audio and .video channels six megahertz apart up to Channel 83 (888.250/889.750 MHz).
Many other countries not only use different transmitting standards (positive or negative
video modulation, number of scanning lines, channel width, etc.), but also have a different
channel arrangement. In the United Kingdom there are 14 VHF TV channels running
from 45 000 MHz to 216.250 MHz. In much of Continental Europe there are 12 channels,
48.250 to 229.750 MHz. France has 11 channels from 52.400 to 201.700 MHz. Italy,
Russia, Morocco, Australia, New Zealand and Japan all have their own ‘channels’” to
add to the confusion. So if you plan to travel abroad, forget about taking your American

these times stations far beyond normal’

range will be heard.

Swing Low. If the low band is used
by mobile units in your area you should
be able to determine this rather easily.
The mobile low band VHF operations
will use a whip-type antenna somewhat
longer than four feet.

This is a VHF band favored by vari-
ous State Police departments across the
country. The reason is clear. More so
than metropolitan police forces, the
state troppers have to cover many miles

of roads and need radio communica-
tions with a longer range. To improve
matters, some operations use repeater
stations on hilltops or other high points.
You can also find, on the VHF low
band, fire service communications and
various types of business radio. The
same sorts of public service users and
business radio operations can be found
on the VHF high bands . . . only there
are more of them. .
The frequencies between 150-175
MHz are really loaded with various
sorts of stations. The tipoff here, when
you observe a passing mobile unit,
again is the antenna. Sometimes the
antenna will be about three feet in
length, with a loading coil at the base.
Or it could be a foot-long wire in a
different configuration.
Honest-to-goodness, distant, skip sig-
nals are out this far up in the VHF
band, in most cases. But other types of

“] really like the magazine,” says 15-year-
old Mark Vincent of Lockney, TX. I sub-
scribed to another magazine for a year but
you have to be an electronics genius to
understand it. It doesn’t have any value to
the SWL.” Mark uses a Realistic DX-160
and a Mosley SWL7 antenna for his SWLing.
Glad we've been of help, Mark.

propagational conditions can cause re-
ception from well beyond your local,
normal range.

Most police stations except in the
largest cities, can be found in the VHF
high band frequencies. In the major
cities, where there is a big demand for
VHF frequencies, the band from 150-
175 MHz became overcrowded. As a
result, the FCC turned to the UHF fre-
quencies “upstairs” between 450 and
470 MHz.

The higher the frequency, the shorter
the range of the signal, under normal
circumstances. To help correct the lim-
ited range problems on UHF, many
users make use of repeater stations.
Police departments especially use this
technique. Various repeater transceivers
automatically pickup the lower power-
ed, weaker signals from the squad cars
in the streets and retransmit them using
higher power and base station’ anten-
nas. This means that the police band
monitor can hear borh sides of the
traffic, both base and mobile stations.
This is not always possible on the VHF
channels where repeater units are not
as common.

In ten of the largest cities in the
United States, even the channels in the
450-470 MHz UHF bracket are starting
to fill up. So here, the Federal Commu-
nications Commission (FCC) has
opened up additional frequencies in the
so-called Television T band, some un-
used television channels located from
470 to 490 MHz. In addition, to
provide more UHF band space, an ex-
tended frequency area has been made
available to some public safety type
stations. This extended UHF band runs
from 490 to 512 MHz.

After 512 MHz, where do we go?
Apparently the future will find a new
frequency frontier around 900 MHz.
For now, though, there seems to be no
readily available monitoring gear for
this far-out frequency band. It prob-
ably doesn’t matter much yet, there
just aren’t more than a handful of sta-
tions operating on 900 MHz.

Here’s All the Action! What’s to hear
on these VHF and UHF bands? Let’s
take a look at the various types of sta-
tions using these frequencies and some
of the places where you may find them
hanging out.

POLICE. 37.02—37.42 MHz, 39.02—
39.98 MHz, 42.02—42.94 MHz, 44.62
—46.02 MHz, 72.02-76.00 MHz.
154.650 — 156.210 MHz, 453.050 —
453.950 MHz, 458.050—458.950 MHz,
460.025 — 462.975 MHz, 465.025 —
465.500 MHz, 467.950-467.975 MHz,
470.512 MHz.

FIRE DEPARTMENT. 33.42—-33.98
MHz, 45.88—46.50 MHz, 72.00-76.00
MHz, 153.770-154.445 MHz, 166.250
MHz. 170.150 MHz, 453.050—453.950

ComMuNIcATIONS WORLD/1978



MHz, 458.050—458.950 MHz, 460.575
-460.625 MHz, 465.575—465.625
MHz, 470.000—512.000 MHz.

In the United States there presently
are nearly 40,000 police communica-
tions stations licensed; with an addi-
tional 20,000 licensed to fire depart-
ments. There also are about as many
Special Emergency Radio Service sta-
tions, about 20,000, which include am-
bulance and rescue squad operations,
hospital communications, paramedics,
with voice and telemetry channels for
radioing a victim’s vital signs back to a
hospital physican for diagnosis and pre-
scription of treatment.

SPECIAL EMERGENCY RADIO. 33.02—
33.10 MHz, 38.64—35.68 MHz, 37.90
—2798 MHz, 43.64-43.68 MHz,
45.92—45.96 MHz, 46.00—46.04 MHz,
47.42—-47.66 MHz, 72.00—76.00 MHz,
150.775—150.790 MHz, 152.007 MHz,
155.160—155.400 MHz, 157.450 MHz,
162.662 MHz, 458.025-458.175 MHz,
460.525—460.550 MHz, 463.000-—-
463.175 MHz, 465.525—-465.550 MHz,
468.000—468.175S MHz.

In addition to the police, fire and
emergency public service stations on
VHF and UHF, there are many other
types of agencies and firms using these
channels. Here are some of them:

BUSINESS AND INDUSTRIAL STATIONS:
30.58—33.44 MHz, 151.655—151.955
MHz, 451.000—452.000, MHz, 460.650
—462.450 MHz, 463.300—465.000
MHz, 471.162—472.987 MHz.

RADIO COMMON CARRIER AND MOBILE
TELEPHONE: 35.00 MHz, 152.030—
152.210 MHz, 152.510—152.810 MHz,
454.000—455.000 MHz, 459.025—
459.350 MHz.

RADIO PAGING: 35.22, 35.58, 43.22,
43.58 MHz, 462.750—462.975 MHz.

VEHICLE TOWING: 150.815—150.965
MHz, 452.050—452.950 MHz.

TRUCK COMMUNICATIONS: 43.70—
44.60 MHz, 159.495—160.200 MHz,
452.050—452.950 MHz.

TAXICABS: 152.270—152.450
157.530—157.710 MHz.

RAILROADS: 160.215—161.565 MHz.

MARITIME COMMUNICATIONS: 156.
275—-157.025 MHz, 156.800 MHz is
the International Distress and Calling
Frequency.

PRESS AND MEDIA: 161.640—161.760
MHz, 173.225—-173.375 MHz.

REMOTE BROADCAST PICKUPS: 25,87
—26.47 MHz, 450.050—451.000 MHz.

HIGHWAY  MAINTENANCE: 47.02—
47.40 MHz, 150.950—-151.130 MHz.

FORESTRY SERVICES: 151.145-151.
475 MHz.

FOREST PRODUCTS INDUSTRY: 48.56—
49.58 MHz.

UTILITY COMPANIES: 37.44-37.86
MHz, 47.77-48.54 MHz, 152.870—
153.725 MHz.

PETROLEUM INDUSTRY: 25.02-25.32
MHz, 30.58—33.40 MHz, 48.56-49.58
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MHz,

MHz.

CLASS A CITIZENS BAND: 462.550—

462.725 MHz.

Those are some of the broad fre-

quency areas where you can find dif-
ferent types of action band VHF and
UHF stations. For specific frequencies
used in your community you may have

WHERE TO SEND THOSE RECEPTION REPORTS

Afghanistan
Algeria
Argentina
Australia
Austria
Bangladesh

Belgium

Bolivia
Botswana
Bulgaria
Burma
Byelorussian SSR
Canada
Colombia
China

Costa Rica
Cuba
Czechoslovakia
Denmark
Ecuador

Egypt

Ethiopia
Finland

Germany, Dem. Rep.
Germany, Federal Rep.
Great Britain
Guatemala
Haiti

Honduras
Hungary

India

Israel

Italy

Ivory Coast
Kuwait

Liberia
Lithuanian SSR
Mexico

Nepal
"New Zealand
Nigeria
Norway
Pakistan

Peru
Philippines
Poland
Portugal
Rumania

Saudi Arabia

South Africa
Spain

Sri Lanka
Sweden
Switzerland
Tahiti
Tanzania
Togo
Turkey
Uganda
Ukranian SSR
USA

Vatican
Windward Islands
Yugoslavia

Zaire

Zambia

Radio Afghanistan, P.0. Box 544, Kabul

Radiodiffusion-Television Algerienne, 21 Boulevard des Martyrs, Algiers

Radiodifusora Argentina al Exterior, Sarmiento 151, Buenos Aires

Radio Australia, Box 4826, G.P.0., Melbourne, Victoria 3001

Austrian Radio, Technical Dept., P.0. Box 200, A-1043 Vienna

Radio Bangladesh, 20 Green Rd., Dacca 5

Belgian Radio and TV, International Service, QSL Bureau, P.0. Box 26, B-1000
Brussels

La Cruz del Sur, CP75, Cajon 1408, La Paz

Radio Botswana, P.0. Box 52, Gaberones

Radio Sofia, 4 Bd. Dragan Tsankov, Sofia

Burma Broadcasting Service, Prome Road, Kamayut P.0., Rangoon

Radio Minsk, 4 Krasnaya St., Minsk, U.S.S.R.

Radio Canada International, P.0. Box 6000, Montreal H3C 3A8

Radio Sutatenza, Apt. Aereo 7170, Bogota

Radio Peking, Peking

TIFC, Faro del Caribe, Apartado 287, San Jose

Radio Havana Cuba, P.0. Box 7026, Havana

Radio Prague, Prague 2

Radio Denmark, TV-Byen, DK-2860 Soborg, Copenhagen

HCJB, La Voz de los Andes (Voice of the Andes), Casilla 691, Quito

Radio Cairo, P.0. Box 566, Cairo

Radio Voice of the Gospel, ETLF, P.0. Box 654 Addis Ababa

Radio Finland, Foreign Relations Dept., Finnish Broadcasting Co., Ltd.,
Helsinki 26

Radio Berlin International, Nalepastrasse 18-50, Berlin 116

Deutsche Welle, Voice of Germany, P.0. Box 344, Cologne 5

British Broadcasting Corp., Box 76, Bush House, Strand, London

TGNA, Radio Cultural, Aparatado 601, Guatemala City

4VEH, La Voz Evangeligue, Boite Postale 1, Cap Haitien

La Voz Evangelica, HRVC, Apartado 270, Tegucigalpa

Radio Budapest, Brody Sandor 5-7, Budapest VIli

All India Radio, External Services, Box 500, New Delhi 1

Israel Broadcasting Authority, P.0. Box 1082, Jerusalem

RAl, Italian Radio and TV, Caselle Postalle 320, Rome

Radiodiffusion-TV Ivorienne, Boite Postale 2261, Abidjan

Kuwait Broadcasting and TV Service, P.0. Box 397, Kuwait

Radio Station ELWA, Box 192, Monrovia

Radio Vilnius, 49 Konarsky St., Vilnius USSR

Radio Mexico, Apartado 20100, Mexico City 21, D.F.

Radio Nepal, Oepartment of Broadcasting, Kathmandu

Radio New Zealand, P.0. Box 2396, Wellington

Voice of Nigeria, Broadcasting House, Lagos

Radio Norway, Bj. Bjornsons Plass 1, Oslo

Radio Pakistan, 71 Garden Rd., Karachi

Radio del Pacifico, Apartado 4236, Lima

Far East Broadcasting Co., Box 2041, Manila

Polish Radio, P.0. Box 46, 00-950 Warsaw

Radio Portugal, Rua do Quethas 21, Lisbon

Radio Bucharest, P.0. Box 111, Bucharest

Broadcasting Service of the Kingdom of Saudi Arabia, Box 2476, Riyadh,
Kingdom of Saudi Arabia

Radio RSA, P.0. Box 4559, Johannesburg

Radio Nacional Espana, General Yague 1, Madrid 20

Sri Lanka Broadcasting Corp., P.0. Box 574, Colombo 7

Radio Sweden, S-10510, Stockholm 1, Sweden

Swiss Broadcasting Corp., Overseas Service, CH-3000, Berne 16

Radio Tahiti, Boite Postale 125, Papeete

Radio Tanzania, P.0. Box 1178, Dar es Salaam

Radiodiffusion du Togo, Boite Postale 434, Lome

Radio Ankara, Genel Mudurlugo, Mithat Pasa Caddesi 37, Ankara

Radio Uganda, P.0. Box 2038, Kampala

Radio Kiev, Radio Centre, 26 Kreschatik, Kiev, USSR

Armed Forces Radio TV Service, Office for Information for the Armed Forces,
AFRTS, Washington 20305

KGEI, La Voz de la Amistad, Friendship Station, Redwood City, Calif.

Voice of America, ¢/o Frequency Division, Washington 20547

WYFR, 290 Hegenberger Rd., Oakland, Calif. 94621

WINB, P.0. Box 88, Red Lion, Pa. 17356

Vatican Radio, Vatican State

Radio Grenada, P.0. Box 34, St. George's, Grenada

R. Belgrade, External Broadcasting, 2 Hilendarska, Belgrade

La Voix du Zaire, Boite Postale 3171, Kinshasa

Zambia Broadcasting Service, P.0. Box RW 15, Lusaka

25



@ COMMUNICATIONS WORLD &

to scout around a bit, ask someone who
is actively monitoring the bands in
your area, check with a dealer in your
town who sells monitoring receivers.

There also are some specialized
books and lists that include specific in-
formation on frequencies and services
operating in various communities. You
might look into the POLICE CALL di-
rectories which are marketed by the
Radio Shack stores around the country.
Other specialized VHF and UHF fre-
quency lists are marketed by Commu-
nications Research Bureau, Box 56,
Commack, NY 11725, and Handler
Enterprises, P.O. Box CC, Northfield,
IL 60093. A self-addressed envelope
sent to either or both should bring you
a leaflet listing the frequency materials
available.

Shortwave Bands. Next we head
downward in frequency, down below
30 MHz into the shortwave range.
Strictly speaking, the shortwaves—of-
ficially the high frequencies (HF)—run
from 3 to 30 MHz (equivalent to 3,000
to 30,000 kHz, since kilohertz tends to
be the preferred term on SW). But in
practice, DXers arbitrarily assume that
the shortwave frequencies start at about
1605 kHz, just above the regular AM
medium wave band. Between 30,000
and 1605 kHz there are an even dozen
shortwave broadcast bands, each one
only a couple of hundred kilohertz
wide.

VHF and UHF stations are stacked
up on their various channels like cord-
wood, because the range of each is nor-
mally quite limited and interference
from other stations tends to be only
a small problem—with a quality receiv-
er—on the VHF/UHF public service
bands.

An entirely different situation obtains
on. the dozen shortwave bands. The to-
tal number of frequencies available for
SW broadcasting comes up short when
compared to the number of shortwave
transmitters on the air. But, because SW
signals travel thousands of miles around
the earth, there often is considerable
co-channel and adjacent frequency in-

terference among shortwave broadcast-
ing stations.

Not all broadcasters operate in the
12 SWBC bands, of course. There are
some, especially stations in the
U.S.S.R., China, North Korea, Vietnam
and parts of Latin America, which op-
erate outside the regularly defined
bands. In recent years there has been a
growing trend by some of the major
Western broadcasters to set up shop on
out-of-band frequencies too. It appears
that the practice of operating outside
the SW bands may be a case of staking
out frequency territory in anticipation
of band changes which may result from
the worldwide frequency use planning
of the World Administrative Radio
Conference (WARC) to be held in
Switzerland in 1979.

Let’s take a look at the shortwave
broadcast bands.

ELEVEN METERsS—This band, at the
high end of the shortwave range, cov-
ers the frequencies from 25,600 to 26,-
100 kHz. As with most of the higher
shortwave frequencies today, there is
less activity by international stations on
this band than there was a few years
ago, or will be a few years hence, when
the sunspot count is high. In periods of
low sunspot count, there isn’t much ac-
tivity. While you might hear one or
two broadcasters, for all intents and
purposes, forget about 11 meters for a
couple of years.

THIRTEEN METERS—Things are a bit
better here, between 21,450 and 21,750
kHz. There are a few more stations on
these frequencies than on 11 meters,
but it, too, will not become a good
hunting ground until the sunspot count
increases in a couple of years. This is a
daylight band. Don’t bother tuning here
during the darkness hours. When it is
“open” there’s not much interference
from other stations, which can make
for some nice clean reception.

SIXTEEN METERS—Only 200 kilohertz
of SWLing space here, between 17,700
and 17,900 kHz. This is another band
for daytime listening. The stations that
transmit on these frequencies are, for
the most part, the big international
broadcasters—not as many of them
as there was when the sunspots were

“I've been DXing about eight years and
am primiraly interested in the utilities and
aircraft bands.” That is the word from CW
reader David Mclaren, Rock Falls, IL. To
scan the aero band from 118-128 MHz,
Dave uses (upper left) a Regency TME-
8A aircraft band scanner. He also uses two
Bearcat VHF-UHF scanners. “1 wish your
CW would come out every month, instead
of every six months,” says David.

TIME AND FREQUENCY STATIONS

This is a selected list of some of the standard
time and frequency stations operating in the
world. A number of them use common frequencies
such as 2.5, 5, 10, 15, 20 MHz, hence only unusual
conditions will allow them to be heard through
the U.S. stations, WWV, Ft. Collins, CO and WWVH
in Hawaii. Others use different frequencies. Only
a few operate 24-hours a day, as do WWV, WWVH
and the Canadian station, CHU.

CALL FREQUENCY

LOCATION LETTERS {KH2)
Chavannes, France FFH 2,500
Lidice, Czechoslovakia OMA
Ft. Collins, CO Wwv
Kauai, Hawaii WWVH
Rugby, Gt. Britain MSF
Osterloog, W. German DAN 2,614
Kiel, W. Germany DAO 2,775
Podebrady, Czechosiovakia OLB5 3,170
Dixon, CA NPG 3,268
Ottawa, Canada CHU 3,330
Nauen, E. Germany DIz 4,525
Torino, Italy IBF 5,000
Koganei, Japan Y
Moscow, USSR RAT
Tashkent, USSR RCH
Olifantsfontein, S. Africa U0
Ft. Collins, CO wwyv
Kauai, Hawaii WWVH
Caracas, Venezuela YVIo 6,100
Lyndhurst, Australia VNG 7,500
Guam, Marianas NPM 8,150
Eimshorn, W. Germany DAM 8,638
Shanghai, China BVP 9,368
Koganei, Japan J 10,000
Buenos Alres, Argentina LoL
Olifantsfontein, S. Africa U0
Irkutsk, USSR RID 10,004
Pontoise, France FTK77 10,775
Balboa, Canal Zone NBA 11,080
Lyndhurst, Australia VNG 12,000
Annapolis, MD NSS 12,135
Shanghai, China XSG 12,875
Rio de Janeiro, Brazil PPR 13,105
Ottawa, Canada CHU 14,670
Novosibirsk, USSR RTA 14,996
Buenos Aires, Argentina LoL 15,000
Ft. Collins, CO Wwv
Kauai, Hawaii WWVH
Koganei, Japan Ny
Rio de Janeiro, Brazil PPR 17,194
Ft. Collins, CO wwy 20,000
Kauai, Hawaii WWVH
Lualualei, Hawaii NPM 22,593

active, but still, considerably more ac-
tion than the two bands ‘‘above.”
NINETEEN METERS—These SW fre-
quencies, 15,100 to 15,450 kHz, make
for good listening during the daylight
hours (particularly during the after-
noons before the sun sets where you
live) when the Africans come through
in: numbers. It can hold up into your
evening when Australia, China and
other distant locations can be heard.
TWENTY-FIVE METERS—This is an-
other of the bands largely occupied by
the big broadcasters. It covers the fre-
quencies from 11,700 to 11,975 kHz.
But there are some stations, in Latin
America for instance, which broadcast
to domestic audiences with lower pow-
er, on the 25 meter band frequencies.
As mentioned, the high shortwave bands
provide best reception during the day.
As we slide lower in frequency, we find
the bands ‘“open” when its dark,
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“closed” when daylight arrives. Twenty-
five meters is something of a transition-
al band, with reception over a long haul
possible during daylight and into the
evening as well. Late at night the sig-
nals on “25” fade and disappear.

THIRTY-ONE METERS—This band runs
from 9,500 to 9,775 kHz, but there are
stations that spill over into the out-of-
band regions at either end. For North
American SWLs, particularly those liv-
ing east of the Rockies, this band may
well be the best spot on the shortwave
dial to find foreign SWers broadcasting
in English, during those evening hours
before your local midnight. The major
European broadcasting stations in par-
ticular, those with a definite interest in
reaching English-speaking listeners in
the U.S. and Canada can be found on
31 meters in abundance.

FORTY-ONE METERS—This SWBC
band—7,100 to 7,300 kHz—is shared
with radio amateurs. The band is not
used by broadcasting stations in this
hemisphere, but there are many broad-
casts directed ro our part of the world
from Europe, Africa and elsewhere. So
the bands “open” when it’s dark,
meter band and the overseas SW broad-
casters usually wind up causing each
other interference. There are some
hopes that the WARC-79 frequency
conference will straighten out this mess
and tuck the broadcasters and the hams
neatly in their own separate bands. This
is a band that is essentially a night

range, although reception is still likely
for some hours before sunset and after
sunrise in the morning.

FORTY-NINE METERS—This is one of
the most crowded in the shortwave
spectrum. It includes the frequencies
between 5,950 and 6,200 kHz. It is
especially jam-packed with signals be-
cause it is used by both the powerful
international broadcasting stations, plus
a great many local services in Latin
America, Africa and Asia. This band
opens up in the late afternoon, becomes
a hotbed of radio-activity during the
evening hours before quieting down
late at night and into the wee hours.
Signals from Asia and the Pacific be-
gin to come in pre-dawn and the band
holds up until a little after sunrise.

sixTY METERS—The frequencies from
4,750 to 5,060 kHz comprise the first
of three so-called Tropical bands. These
frequencies are not used by the major
foreign broadcasting SW outlets. Most
of the signals—and there are plenty—
are from the smaller stations. They
come from the Tropical regions of
South America, Africa, Asia, Oceania,
etc.—whose programs are intended for
their domestic audiences. Powers are
low, compared to the powerful inter-
national broadcasting transmitters. Sig-
nals, as a result, tend to be harder to
log. English language programming is
rather uncommon, but you’ll hear loads
of Spanish, some French, and scores of
other tongues from Swahili to pidgin

English.

SEVENTY-FIVE METERS—This band,
3,900 to 4,000 kHz, is like 41 meters,
parts of it are shared with the radio
amateurs. There is a small segment
which is used for international broad-
casting—though over rather short paths,
normally—in Europe and Africa. Out-
side this 50 kHz slot between 3,950
and 4,000 kHz where a few major
broadcasters operate, there are domes-
tic type shortwave outlets in Latin
America, Africa, Oceania, Asia. But,
there are not really that many SWBC
stations here on “75.” Despite the lim-
ited number of big international broad-
casters—Switzerland and Germany's
Deutche Welle among them—75 meters
is considered another of the Tropical
bands. It is, certainly, of use to SWLs
only during the darkness hours, short-
ly before and shortly after sunset and
dawn respectively.

NINETY METERS—This, another of the
Tropical bands, is home to many,
many shortwave stations broadcasting
from the equatorial belt to listeners in
their own home countries. The type of

local and regional broadcasters operat-

ing on 90 meters, those frequencies
from 3,200 to 3,400 kHz, are similar to
those on 60 meter band. Along with 60
meters, the 90 meter band is a favorite
of serious DXers who are actively hunt-
ing the low powered, difficuit to hear
SW stations of the world. Like 60 and
75 meters, this band is also a place

LANGUAGES OF THE WORLD

These are the major languages heard on shortwave and the countries in which they are the primary or a major language.

Arabic Jamaica Martinique
Algetia New Zealand Mauritania
Bahrain Nigeria New Caledonia
Egypt Philippines Reunion Is.
Iraq Seychelles Rwanda
Jordan Singapore Senegal
Kuwait - United States Tahiti.
Lebanon Windward Islands Upper Volta
ugzgcco g i
Qatar Afars and |sas

I . Algeria Partuguese
Saudi Arabia Belgium Angola
Southern Yemen B Azores
Sudan Gambedia Cape Verde Is.
Syria Cameroun Brazil
United Arab Emirates Cent. Af. Rep Guinea (Bissau)
Zanzibar Bing Portugal

Comoro Is. Sao Tome

English Congo \ Spanish
Australia Dahomey (Benin) Argentina
Barbados France Bolivia
Bermuda Gabon Canary s.
Canada Guadeloupe Colombia
Fiji Guiana, Fr. Costa Rica
Ghana Haiti Cuba
Gt. Britain Ivory Coast Dominican Rep.
Guyana Laos Ecuador
Hong Kong Malagasy Rep: tl Salvador
India Mali Guatemala

Guinea, Equatorial
Honduras
Mexico
Nicaragua
Panama
Paraguay
Paru
Philippines
Spain

Chile
Venezuela
Uruguay

German
Germany, East
Germany, West
Austria
Switzerland

Chinese
China
Hong Kong
Singapore
Taiwan
Swabhili
Burundi
Kenya
Rwanda
Somali Rep.
Tanzania
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to hunt from around your local sunset
to dawn, it’s another night band.

ONE-HUNDRED-TWENTY  METERS —
This band, 2,300 to 2,500 kHz, is the
lowest of the dozen shortwave broad-
casting spots. There are, frankly, few
stations operating here. They are nor-
mally very tough to hear. Some SWLs
have never heard a foreign shortwave
voice on 120 meters. But there are
some in Central and South America,
and in the Pacific area, that operate
way down here. It is' the last of the
Tropical bands and it is sirictly for
nighttime reception.

DX On the Medium Waves. So far
I've delved into the UHF and VHF,
and the HF or shortwave bands. Below
the HF shortwaves are the MF, medi-
um frequency channels. These are usu-
ally referred to as the medium waves,
or the broadcast band. These are the
frequencies of your normal, everyday
AM radio band between 540 and 1600
kHz. This band is a very good spot to
begin DXing, although many new-
comers to the hobby never think of the
good oI’ AM frequencies as the DX
hunting grounds they really are.

One reason the MWs are useful to
the starting listener goes back to the
equipment. You can get your feet wet
even before you buy your first com-
munications receiver. To begin with,
almost any sort of radio that can bring
in these AM signals will do. Later, if
you wish, you can invest in listening
gear that can tune in the shortwaves or
VHF and UHF frequencies.

There are many stations to tune for
on the medium wave BCB. Many dis-
tant stations, even cross-country broad-
casters, are easy to hear, even for the
newcomer to the listening hobby. Yet
others are a real test of DXing ability.

There are about 5,000 medium wave
stations operating in North America.
A look at the listings in White’s Radio
Log, at the back of this magazine, will
give you an idea of the vast potential
for BCB listeners. I can tell you flat out,
you’ll never hear all of them—but it is
fun trying!

BCB’ers call the thousands of U.S.
and Canadian outlets the “domestics.”
Don’t get the notion that listening to
these domestic outlets is a snap. Oh
sure, the first 100 or so stations you
hear on the medium wave frequencies
may come quickly. You can probably
log some twenty different states and
several Canadian provinces without
much difficulty and with the expendi-
ture of relatively little listening time.
But, after the first 100, the rest come
progressively slower, are harder to hear.
Each new station you hear makes the
next one even harder to hear. But that
is the challenge of the pastime.

You may already have realized that
stations in the United States, Canada
and Mexico, plus some other areas of
the world, operate on frequencies that
are 10 kHz apart, from 540 to 1600
kHz. These stations in the U.S. and
Canada vary in transmitting power from
250 watts—less in some rare circum-
stances—to a maximum of 50,000
watts. There are some low powered, 20
watt, Canadian unmanned relay trans-
mitters and a handful of Mexican out-
lets that run 100 or 150 kilowatts of
power, two or three times as powerful
as the strongest Canadian or American
outlet on MW.

Between 540 and 1600, the medium
wave band, there are some 107 differ-
ent North American frequency chan-
nels. These are divided into three basic
categories.

The easiest to tune, because inter-
ference is minimal, are the clear chan-
nels. There are 60 different frequen-
cies designated as clear channels in
North America. On most of these fre-
quencies the “primary” station is in
the United States. On some, the main
station is located in Canada, Mexico or
the Caribbean Islands. Though called
clear channel, most so-called clear chan-
nel stations are not completely free of
at least some co-channel interference.
Secondary stations are permitted to op-
erate during the day, or with restrictive
transmission patterns that protect the
primary stations.

A second basic category of frequen-
cies is the regional channel. There are
41 regional channels, each with about
25 to SO different "stations, in various
parts of North America. These second-
ary regional stations are limited to 3,-
000 watts power. Many of them broad-
cast only during the daylight hours.

The smallest category of frequencies
are the local channels. There are only
six local frequencies—1230, 1240, 1340,
1400, 1450 and 1490 kHz. These are
used by a large number of local, low
powered stations, each designated to
provide radio coverage for a small area.
Though there are only a half dozen
such local frequencies, nearly a quarter
of all stations in the U.S. are assigned
to one of these frequencies, something
like 175 or so assigned to each. Low
power? Yes, and many of them are
restricted to daytime broadcasting only.
To reduce interference, directional an-
tenna patterns are usually required.

At night, when medium wave signals
reach out thousand of miles, the local
channels become a mass of confusion
with scores of different signals mixing
it up. It becomes a bedlam with, per-
haps, one station popping out of the
mess into audibility for a short while,
then replaced by another, or perhaps,
long periods when all you can hear is
just unintelligible noise. It is tough,
challenging and, yes, a gamble to listen
on these few frequencies. It is no won-
der these half dozen local frequencies
are called, by veteran BCB DXers, the
“Graveyard” channels.
number still a few years away. While
the shortwave 11 meter band is of not
much use to SWLs these days, there is
still very good long haul BCB DX to be
heard.

A Realistic DX-160 brings the shortwave
signals into this listening post in Palmyra,
NJ. The owner of this setup is Charles M.
Young. Charles notes that he uses a long-
wire antenna and records his better catches
on a Wollensak reel-to-reel recorder.
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The Luck of BCB DX. There are
natural laws that govern the best times
to listen for medium wave DX signals.
But there are some man-made decisions
that also can influence when you tune
in.

Many stations in North America re-
serve the early hours on Monday morn-
nings for equipment maintenance and
testing. In the case of stations that nor-
mally broadcast 24 hours a day, these
Monday morning hours may be the
only time during the week when they
vacate their channels. When they are
off the air, it may be possible to hear
other stations that are normally covered
over by the dominant outlet.

Veteran BCB medium wave listeners
know that early Monday morning, be-
tween about midnight and dawn local
time, is a good time to look for the
harder-to-hear signals on frequencies
normally “covered” by other broadcast-
ers. If you'd like dramatic proof of the
benefits of Monday morning listening,
try staying up late two days in a row,
post-midnight Sunday morning and then
the same period the next morning.
You'll note how much *“quieter” Mon-
day morning is, noticeably less inter-
ference on some channels as the usual-
ly heard powerhouses are silent while
their engineers tackle the routine up-
keep chores.

To maximize the potential of these
Monday morning “shots,” some DX
clubs arrange with various hard-to-hear
domestic MW stations to conduct spe-
cial transmissions for listening fans dur-
ing these hours. These Courtesy Pro-
grams are scheduled for quiet Monday
mornings when listening chances are
optimum.

Many stations conduct two other
types of special transmissions, some-
times on the quieter Monday morning
periods. One is called the frequency
check. The FCC requires stations to op-
erate on precise frequencies varying not
more than plus or minus 20 Hz! To
make sure they stay legal, stations ar-
range with commercial monitoring sta-
tions to check their transmitting fre-
quencies at regular intervals. Usually
these frequency measurements are made
during those hours when interference
from other stations is at a minimum.

Stations do conduct on-the-air equip-
ment checks, special transmissions
when station engineers can play around
with their transmitters to make sure
they are operating properly. Naturally,
these equipment tests are not during
the regular broadcasting schedule and
are often carried out during the dead-
of-night periods.

All of these special transmissions at
off-hour times can help a medium wave
listener pull in domestic catches he
might not otherwise be able to log.

It is true that many BCB listeners
concentrate on the U.S. and Canadian

CoMMUNICATIONS WORLD/1978

“domestic” stations, at least at first. But
it is, most definitely, possible to hear
foreign stations on the medium wave
band—and I don’t mean just Mcxican
and Cuban stations.

Of course you can hear Mexican and
Cuban outlets on the 540-1600 kHz
broadcast band. These outlets, very
probably, will be the first “foreign” DX
you hear on medium wave. With the
exception of a handful of super-power-
ed Mexican stations just south of the
border, which frankly- sound little dif-
ferent from the English-speaking do-
mestic outlets, those stations program
in Spanish. With some practice and ex-
perience, you'll find it isn’t really too
hard to pick out some identifications.
You don’t have to be fluent in Spanish,
but a high school Spanish class, or one

Next, once the mere idea of listen-
ing to a Spanish-speaking station does-
n’t frighten you off, expand your Latin
listening efforts. You'll find stations
from further south in Central America,
outlets in Costa Rica, Nicaragua, El
Salvador, Guatemala. Then there are a
number of rather easily heard outlets in
northern South America, in Venezuela
and Colombia. You'll find, no doubt,
the powerful missonary station of Trans
World Radio on 800 kHz, on the island
of Bonaire in the Netherlands Antilles,
just off the South American coast.
There are also stations in the Carib-
bean besides Cuba, outlets in Jamaica,
Puerto Rico, Bahamas and the Lee-
wards and Windwards groups.

Early evenings, if you live along
the east coast, or perhaps after local

of those teach-yourself-a-language midnight in the midwest, you might
books can’t do any harm. hear some of the more powerful Euro-
AERONAUTICAL BEACONS

This is a selected list of air beacon stations operating in the long wave frequency range
below the 540-1600 kHz medium waves. These stations broadcast their identifying call
fetters continuously in Morse Code to assist pilots in determining position and flight
direction.

kHz CaH/ldentifier Location

206 Ql Yarmouth, Nova Scotia, Canada

210 NVO Buenos Aires, Argentina

216 CLB Carolina Beach, N.C.

224 QM Moncton, New Brunswick, Canada

245 AN San Diego, Cal.

248 6YM Montego Bay, Jamaica

251 ZQA Nassau, Bahamas

278 FLW Milwaukee, Wis.

283 GRA Graciosa, Azores

290 M Limon, Costa Rica

291 MH Brooklyn, N.Y.

292 MPQ Maiquetia, Venezuela

323 TAB ‘Port of Spain, Trinidad

328 PJG Willemstad, Curacao

341 TCE Tice, Fla.

344 ZiY Grand Cayman Island

359 DO Kansas City, Mo.

362 LIA Lima, Ohio

365 FAR Fargo, N.D.

369 ZDX Antigua, W.1.

370 CMM Camaguey, Cuba

371 JF New York, N.Y.

375 NQB Canal Zone

379 SP Springfield, I1I.

382 Xu London, Ontario, Canada

387 SPP San Andres Island, Colombia

388 BD Windsor Locks, Conn.

394 00 Oshawa, Ontario, Canada

395 PAL El Palomar, Argentina

396 | Lajes, Azores

401 LA Lafayette, Ind.

526 UP Ottawa, Canada
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pean medium wavers! Yes, that's right,

AM Propagation. If you've never
really thought about your regular AM
receiver’s medium wave band as a spot
to listen for DX signals, it may be be-
cause you never were aware of when
to tune. There are three basic cycles
of radio frequency propagation that
should be considered when you plan
your BCB medium wave listening
times. First is the daily cycle. You've
probably noted it already, but if you
have not, it is this: Medium wave sig-
nals travel best, thanks to skywave prop-
agation, at night. During the transition
periods from dark to light (dawn),
and light to dark (dusk), this sort of
reception is enhanced.

Remember that several thousand sta-
tions in this country are authorized
only during the daytime. Since it gets
darker earlier to the east of your loca-
tion—wherever that may be—you can
hear daytime-only stations signing off,
then other stations on the same shared
frequencies further west as the fre-
quencies begin to have less interference.
Late at night, as your local stations sign
off for the night, look toward the west
for those that are still transmitting.
About dawn, try for stations to the east
of your location as they sign on for a
new day’s broadcasting.

The annual variation is a second
cyclical factor to consider. Medium
wave DX conditions are better in win-

ter than in summer. Distant reception:

on the broadcast band, as I've noted, is
largely a nighttime phenomenon winter
is best as there are fewer hours of
daylight then and static levels are low-
er.

Finally, there is the sunspot cycle,
The number of sunspots, those erup-
. tions on the sun’s surface that cause
heavy solar radiation which affects the
“reflective” ionospheric layers, varies
over a number of years, roughly 11
years. A high sunspot count improves
reception on the highest shortwave
bands, as already noted. A low sunspot
count means better distant medium
wave reception. The current sunspot

-
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count remains quite low with the peak

transatlantic BCB DX is not at all im-
possible.

What makes that phenomenon possi-
ble is the fact that while North" Ameri-
can area stations are assigned to fre-
quencies a neat ten kilohertz apart, on
even multiples of ten kilohertz, such as
650, 660, 670, 680 kHz, this is not
true for the European and African sta-
tions.” They are located 8 or 9 kHz
apart. This means that most of their
channels are on “odd” spots between
the North American broadcasters. For
example, probably the best chance to
hear an African MWer is on 764 kHz,
between 760 and 770 kHz “‘domestics.”
The station here, sometimes audible
with Arabic “chanting,” is located in
Dakar, Senegal.

These channels, in the cracks be-
tween the even-tens of the U.S. and
Canadian outlets, are called “split fre-
quencies” by BCBers. It takes a rather
selective receiver to do the trick of
splitting off enough of the interference
on either side, but it does make trans-
atlantic medium wave DX hunting in-
teresting.

West Coast listeners will find their
best opportunities for foreign DX
among the Asian and Pacific area
broadcasters. The Soviet Far East out-
lets, the North Koreans and some main-
land Chinese stations can be down-
right powerful on the west coast. Better
catches are BCB stations in Australia,
New Zealand and Pacific Islands like
Tonga and Tarawa.

All right, all right, it is true that it is
a lot tougher to hear most transatlantic
and transpacific DX stations on the me-
dium wave broadcast bands than it is
to hear a potful of domestic broadcast-
ers. But it can be done. A beginner can
log ten or fifteen different countries
without a great deal of difficulty, if he
is willing to tackle a few of the stronger
Spanish-speaking stations.

There are quite a few experienced
listeners who log 30 to 50 different MW
countries. And a few top-hands have
managed to bring in over 100 coun-
tries on the BCB! Now that is really a
feat! But it is further proof that the
medium waves are worth your listening
efforts, that it is, like the UHF, VHF
and SW, a band worth reckoning with.

Karl Tripp, Binghampton, NY, says his Laf-
ayette HA-163 receiver, shown beneath a
prized pennant sent him by Springbok
Radio, South Africa, is “not a DX ma-
chine.” But, whatever Karl wants to term
his receiver, it is doing the job for him.
“l have now logged 50 countries with
English broadcasts, including, just recently,
the Voice of Indonesia,”

Specifics At Last. So far we've con-
sidered the equipment needed and avail-
able on the market, the gear you need
for hobby listening. And we’ve scanned
the bands in a general way, noting
where they are, from the medium waves
to the UHF range, and the sorts of
stations that hang out in each of the
various bands.

Now it is time to open the CoMMuU-
NICATIONS WORLD mailbox and find out,
specifically, what it is that you, out
there in Readerland, are hearing, or in
some cases, what you would like to
hear.

— That brings us to a letter from Bob-
by Joe Preston from Big D-Dallas,
Texas.

“Pve been an SWL for a few
months,” comes B. J.’s mild complaint,
“and I've heard about 20 different
countries on SW. Can you give me
some tips on how to log some more sta-
tions? Come on now, Don, nothing
super tough, huh!”

Now, Bobby Joe, you know I would-
n’t sandbag you with toughies. These
babies are all possible—and they should-
n’'t be tough at all.

First, though, I don’t know which
countries you've already logged among
your 20. I can make an educated guess,
based on what most other SWLs hear
when they start out. And I'll bet I
won’t miss more than a couple on your
countries heard list!

I suspect you've already notched the
two English-speaking North American
countries, the U.S. (Voice of America)
and Canada (Radio Canada Interna-
tional). (Yes, I do know that Canada
is a bilingual country with French
spoken by a very sizable minority of
Canadians, so please no chiding letters
from north of the border.) Elsewhere
in our hemisphere, I'll bet you’ve notch-
ed stations in Ecuador, Netherlands
Antilles (Trans World Radio, Bonaire),
and Cuba. Also, in Europe, England’s
BBC, the Soviet Union’s Radio Mos-
cow, plus, probably, outlets in the Net-
herlands, West Germany, Switzerland,
Czechoslovakia, Bulgaria, Hungry and
Rumania. That makes 14. Two Afri-
,cans which I suspect are on your
“logged countries” list would be South
Africt and Egypt. I'd round out your
20 nations with Israel, Australia, per-
haps Mainland China and Japan. Oh
yes, there are a number of possible sub-
stitutes, maybe a couple of additional
Europeans in place of the Asians, for
instance. But that brings us to your
question, where next?

For you, Bobby Joe, and others who
are in about the same situation, looking
21 to 50, here are some specific targets
to shoot for. In terms of difficulty, they
range from lead pipe cinches to “not-
too-tough.”

Also be aware of the fact that this
manuscript  is  being written some
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months before you read these pages.
Shortwave frequencies used by stations
can change with the passage of time.
Schedules also can vary. So it is pos-
sible that some of these stations will
operate on different channels when you
look for them. If you fail to find the
stations where I list them, tune around
a bit in that, or other SW bands.
Schedules are less subject to change
than frequencies. With some luck and
a little persistance, you’ll probably lo-
cate the stations’ new channels.

Now, to the country-logging hints:

FRANCE—Radio France International
has English language programming in
its Paris Calling Africa segment, which
is widely heard in North America none-
theless. Frequencies to try, around 1600
GMT and later, are 11,845, 15,200 or
21,580 kHz.

ALBANIA—This is the unreconstruct-
ed communist voice in Europe. Radio

Tirana’s dreary programs in English are
easily logged on 7,300 kHz from 0130
sign on. That time, like all times listed
here, is in Greenwich Mean Time
(GMT). .

pPorRTUGAL—Radio Portugal in Lisbon
is the station here. The time is 0300
GMT and the frequency to try is 11,-
935 kHz.

sPAIN—Espana shares the Iberian
peninsula with Portugal. It also has its
government-operated shortwave voice,
Radio Nacional de Espana. RNE'’s
English service, the Voice of Spain, can
be heard on 11,880 kHz, 9,360 kHz or
6,065 kHz during the early evening
hours in North America.

ITALY--Try for the English programs
from Italy’s RAI in Rome on 9,575
kHz at 0100 GMT.

sweEDEN—Radio Sweden has some of
the liveliest programs on shortwave ra-
dio. Look for this one at 2300 GMT

on 9,695 and 11,705 kHz. The broad-
casts are in English at that time.
DEMOCRATIC REPUBLIC OF GERMANY
—This is the official name for what is
often called East Germany. The station
here is Radio Berlin International. This
station signs on in English, directed to
North American audiences, at 0130
GMT on 6,075 kHz.
BELGIUM—Belgian Radio and TV Las
a rather abbreviated English language
schedule. Look for the Brussels Calling
program in English at 0015 GMT on
9,730 kHz.
vATICAN—The international voice of
Catholicism is Vatican Radio. It can be
heard in English at 0100 GMT on fre-
quencies of 5,995 and 9,605 kHz.
GREECE—This country is a lot easier
to hear than it once was. The Voice of
Greece has English news at 0015 GMT
on 9,760 and 11,730 kHz.
NORWAY—From the Land of the Mid-

WORLD TIME BY COUNTRIES
To compute the time anywhere in the world, add (4) or subtract (—) the number of hours indicated to or from GMT. Figures in parentheses
indicate daylight savings time during the particular country's summer months.
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night Sun come the programs of Radio
Norway. On Sundays, 0000 GMT, tune
the English Norway this Week program
on 11,860 kHz.

FINLAND—Another of the Nordic
countries is represented on shortwave
by Radio Finland. English can be
heard at 1600 GMT on 11,755 kHz.

INDIA—The government-controlled ra-
dio in this country is called, not sur-
prisingly, All India Radio. You can
hear an English newscast at 2200 GMT
on 11,740 kHz.

IRAQ—From Aladdin’s land comes
Radio Baghdad, which has English pro-
gramming at 1930 GMT and later, on
9,745 kHz.

NIGERIA—The Nigerian Broadcasting
Corp. station at Lagos has English news
at 0500 GMT on 4,990 kHz. There are
other times and frequencies but this
home service schedule may be a bit
more challenging. You don’t want
things too easy, right?

KuwAIT—Radio Kuwait, from the oil-
rich country on the Arabian Gulf, has
a couple of hours of English programs
daily around 1800-2000 GMT on an
out-of-band frequency, 12,085 kHz.

MALTA—~They call this transmitter on
the Mediterranean Island, Cyclops. It
is used by several major broadcasting
organizations, including West Ger-
many’s Deutsche Welle. You can hear
DW on 9,590 kHz at 0130 GMT.

PAKISTAN—Radio Pakistan uses an
out-of-band frequency, 11,640 kHz for
English language programming to Eu-
rope. Look for this one -around 2115 to
2145 GMT.

PHILIPPINES—There are several sta-
tions in the Philippines, a government
outlet, a VOA relay base and two cta-
tions with religious orientation. One, of

the latter is Radio Veritas which has
English programs at 1400 GMT on
9,645 kHz.

TURKEY—Radio Turkey is a nice easy
catch for most listeners. Try 9,515 kHz
at 2200 GMT for English.

NORTH KOREa—Radio Pyongyang is
the station in this Asian country. There
are many frequencies and many hours,
but why not 11,780 kHz from 1000
GMT sign on?

NEW ZEALAND—Of course all pro-
grams here are in the English language.
Radio New Zealand can be heard dur-
ing the 0400-0700 GMT period on
11,705 kHz.

PAPUA NEW GUINEA—There are a
number of different outlets of the Na-
tional Broadcasting Commission of
Papua New Guinea. Your best chance
of logging this country is on 4,890 kHz
between, say, 0900 and 1200 GMT.

ARGENTINA—Aadiodifusora Argentina
al Exterior, perhaps better known by its
abbreviated form. RAE, pronounced
“rye,” has an English schedule at 2300
GMT on 11,710 kHz.

CHILE—Radio Nacional’'s Voice of
Chile has English programs at 1000
GMT on 9,565 kHz.

ANTIGUA—The situation on Malta is
more or less duplicated on this Carib-
bean Island; a powerful new shortwave
transmitter is used by several large in-
ternational broadcasters. In this case,
the station is shared by Great Britain's
BBC and the German Deutsche Welle.
You can find the BBC on 6,175 kHz at
0230 GMT, or DW at 0130 GMT on
6,040 kHz.

VENEZUELA—Radio Nacional, the gov-
ernment outlet in Caracas, unlike vir-
tually all of the other Venezuelan sta-
tions, has a bit of English. Look for
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PHOTOS WANTED!

Would you like to see your photo in COM-
MUNICATIONS WORLD? Okay, then, send us a
nice clear photo of you and your DXing equip-
ment. Any sharp photo will do, but we prefer
to see you at your rig. Along with the photo,
please tell a littie about you and your DXing
activities and interests. Also, please identify
the make and type of the receiver and other
equipment shown in the photograph. Sorry, we

can't return photographs.

this station at 2300 GMT on 15,400
kHz.

GUATEMALA—Best way to hear Latin
American stations in English is to
hunt out the ones that are operated by
religious organizations. In Guatemala,
the best chance is Radio Cultural,
TGNA, 3,300 kHz at 0300 GMT.

HaITI—English religious programming
can be heard from Radio 4VEH, Cape
Haitien, Haiti, on 11,835 kHz at 2300-
0000 GMT.

HONDURAS—AnNd last but not least we
have La Voz Evangelica, HRVC, which
has English around 0300 GMT on
4,820 kHz.

So, Bobby Joe, there are some SW
stations, most transmitting in English,
that can take you from your present 20
countries heard to a half a hundred na-
tions in your DX log book. Hopefully,
the info will also be of assistance to
other readers who have asked for a list
of stations they can tune on shortwavz
frequencies.

More Letters. Alfred Fant Jr., Aus-
tin, TX, passes along some info for
CoMMUNICATIONS WORLD Readers
which he received from the Radio Ned-
erland frequency office.

“It concerns their single sideband
(SSB) transmissions to Bonaire and
Madagascar relay stations. These trans-
missions of their “New Block” pro-
gram are as follows: 0530-0745 GMT
on 7,742 kHz, 1530-2120 GMT on 13,-
803 kHz, 2120-0015 GMT on 10,735.5
kHz, 0015-0300 GMT on 7,742 kHz,

all broadcast from Hilversum for pick

up at Bonaire in the Netherlands An-
tilles. Then, there are 0645-1350 GMT
on 19,713 kHz, 1350-1550 GMT on
17,442 kHz, 1550-1655 GMT on 13,-
545 kHz, 1655-2150 GMT on 10,302
kHz, all directed to the Madagascar re-
lay station of Radio Nederland at Ta-
lata.”

Paul Gee, Listowel, Ontario, is 15 and an
active DXer and CBer. His CB activities—
known as General Radio Service (GRS) in
Canada—have brought him a prized QSL,
a letter from the former First Lady, Betty
“First Mama”” Ford. Paul also actively DXes
the shortwave and medium wave bands.
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Alfred continued that some readers
of CW might want to try to hear these
transmissions.

Many thanks, Alfred. Not too many
listeners are familiar with these point-
to-point “feeder” services of interna-
tional broadcasters, so perhaps some
further explanations are in order.

In recent years a number of major
shortwave broadcasters, in order to._get
better coverage for their programs,
have made use of overseas relay sta-
tions, closer to their target areas. I've
mentioned several of them already,
those shared by the BBC and Deutsche
Welle, and some other broadcasters, at
Malta and Antigua. DW also has relays
in Rwanda, Africa, in Portugal, and,
soon, in Sri Lanke, the former Ceylon.
The BBC has relay stations on Ascen-
sion ‘Island, Malaysia (soon to be re-
placed by Singapore), Cyprus and else-
where.

Radio Moscow has relay stations all
over the vast reaches of the Soviet
Union. Radio Peking’s broadcasts are
relayed by transmitters in Albania. The
VOA has its various relay bases around
the world, from Greece to the Philip-
pines and Radio Nederland has its own
relay stations on Madagascar and on
Bonaire in the Western Hemisphere.

While many programs can be taped
and flown to the overseas relay station
for retransmission, this is clearly im-
practical for newscasts and other pro-
grams where timeliness is important.

So, the stations produce the news-
casts or other programs in their main
studios. Then point-to-point utility sta-
tions beam these programs to the far
distant relay station. There they are
picked up, recorded and retransmitted
some time later.

Most of these point-to-point program
“feeders” use a transmission mode
known as single sideband (SSB).

Single sideband is a special form of
voice transmission. While the signal is
amplitude modulated, the radio-fre-
quency carrier, and half of the voice
modulation are suppressed, leaving a
single sideband of signal. The majority
of amateur radio operators and many
point-to-point type utility shortwave
transmissions make use of SSB for a
couple of very good reasons. SSB is
efficient because -it only takes up half
the bandspace of a normal double side-
band AM signal. Secondly, for a given
amount of power, a SSB signal is about
eight times as effective as a normal AM
transmission. If your receiver is design-
ed for SSB reception, tuning these sig-
nals is as easy as flipping a switch. If it
is not, then reception on an older type
receiver without built-in SSB tuning
provisions, will make the single side-
band signal sound garbled. Some have
described it as “Donald Duck” radio.

What is needed to make a SSB signal
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FIXED CIRCUIT FREQUENCIES

The fixed circuit point-to-point stations are assigned by the International Telecommunications
Union to a number of specific shortwave bands, some of which are shared with other types of
services. The following bands are, theoretically, reserved for fixed circuit communications:
(Frequencies in kHz)

4000-4063 9775-10000 15450-16460

5060-5450 10100-11175 17360-17700

5730-5950 11400-11700 18030-20000

6765-7000 11975-12330 21750-21850

7300-8195 13360-14000 22720-23200

9040-9500 14350-15000 24000-25000
And the following bands are shared with other types of radio services.

1605-2065 4438-4650 25000-25600

2105-2850 4750-5060 26100-28000

3155-3400 21850-22000 29700-30000

3500-4000 23200-24000

intelligible again is to artificially re-
place, in the receiver, the missing car-
rier. The suppressed half of the modu-
lation is just a mirror image of the half
you are receiving. So, it turns out, you
really don’t need that part of the miss-
ing signal, just the carrier wave.

If your receiver is not designed for
SSB reception, but has a beat frequen-
cy oscillator (BFO) control (marked
simply “CW” on some older models),
switch it on. Tune the SSB signal for
maximum strength. Adjust the BFO
control until the voice becomes intelli-
gible. It is a technique that takes a bit
of playing around with until you get the
hang of it. After that you should be
able to tune in SSB signals without too
much trouble.

Reader Fant has listed some of the
Radio Nederland “feeder” frequencies.
Here are some feeder links on short-

wave used by.some of the other major
broadcasters to feed programs to their
distant relay stations. You might like to
look for them too. Voice of America—
6,873, 7,651, 10,454, 14,526, 18,275
kHz; British Broadcasting Corp.—
7,747, 9,410, 12,179, 15,907 kHz; Ra-
dio Moscow—6,890, 7,540, 9,210, 15,-
780 kHz; Deutsche Welle—5,195, 15,-
475, 18,645 kHz.

The Keyboard Frequencies. Now a
letter from Michael D. Schoenfuss of
Abbotsford, WI: “I’d like to see more
articles on where to get such devices as
RTTY (radioteletype receiving equip-
ment), Morse Code deciphering equip-

.ment which would give a print-out, on

paper, for Morse CW signals being re-
ceived, and any similar equipment for
unusual modes of transmission.

“I’ve noticed that in your last few
copies of CW you’ve mentioned the

WHERE TO DX FOR WHAT

There are three very broad categories of stations. There are the broadcast stations, which air
progams of infomation, entertainment and music to general audiences. Then there are the
radio amateurs, hobbyists who operate in two-way communication on the shortwave and higher
frequencies. Everything else falls into a grab bag called utility communications, which cover
the whole range of services from longwave ship-to-shore to aeronautical VHF signals, point-
to-point transatlantic phone calls to radioteleprinters, to name but a few types.

kHz Type of DX

Below 540 Utility, broadcast

540-1605 Broadcast
1605-1800 Utility
1800-2065 Amateur, utility
2065-2300 Utility
2300-2500 Broadcast, utility
2500-3200 Utility
3200-3400 Broadcast, utility
3400-3500 Utitity
3500-3900 Amateur, utility
3900-4000 Amateur, Broadcast, utitity
4000-4750 Utility
4750-5060 Broadcast
5060-5950 Utility
5950-6200 Broadcast
6200-7000 Utility
7000-7100 Amateur
7100-7300 Amateur, broadcast
7300-9500 Utility
9500-9775 Broadcast
9775-10000 Broadcast, utility

kHz Type of DX
10000-11700 Utility
11700-11975 Broadcast
11975-14000 Utility
14000-14350 Amateur
14350-15100 Utility
15100-15450 Broadcast
15450-17700 Utility
17700-17900 Broadcast
17900-21000 Utility
21000-21450 Amateur
21450-21750 Broadcast
21750-25600 Utitity
25600-261 00 Broadcast
26100-26960. Utility
26960-27230 Amateur, CB
27230-28000 Utility
28000-29700 Amateur
29700-30000 Utility
Above 30000 Utility, amateur,

broadcast (TV, FM)
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shortwave utility stations, many of
which use SSB or AM. But there are
many utility transmissions on short-
wave using RTTY and CW, and equip-
ment for those forms of transmission is
usually hard for the average DXer to
find.”

You've raised an interesting subject
or two, Mike. CW is not that exotic.
There are hundreds of thousands of
ham radio operators and many SWLs
who have learned the code. There are,
as Mike notes, many interesting utility
type communications stafions that are
still using Morse.

RTTY, of course, requires special
gear. There has been a spurt of interest
recently among shortwave listeners, fol-
lowing on the heels of radio amateurs
who have been hot for RTTY for quite
a while. There are a number of very
good how-to-do-it books and articles
published for ham radio operators on
radio teletype operation. These should
also prove useful to the more techni-
cally minded SWL interested in tuning
in, for instance, the RTTY radio news-
wire transmissions on shortwave.

A more recent development in
RTTY, which in time will probably
replace the long standard teletype-
writers with their paper roll printouts,
or the still older paper tape prints, is
the video display terminal or VDT.

The VDT is a television-like device
that shows the text of the RTTY mes-
sage in electronic characters on a video
tube screen. Letter by letter, line by
line the message comes across, rolling
upward a line at a time as the screen
is filled.

I saw a demonstration of a new
video terminal RTTY not long ago and,
frankly, I was fascinated by it. Amateur
radio magazines have many ads for
RTTY gear of various sorts. You might
write to Gilfer Associates Inc., P.O.
Box 239, Park Ridge, NJ 07656, for
more information on the complete
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RTTY VDT package I recently saw
demonstrated. The price, in very round
figures, at this writing was around
$500.

At the moment, RTTY gear is prob-
ably not for the fellow who feels com-
fortable only with a piece of equip-
ment he has to plug into a wall socket
and turn on, and the price is not for
everyone. The interest in RTTY is thus
undoubtedly limited, but if there is more
interest in this subject, I'll get into it
to a greater extent in future issues of
COMMUNICATIONS WORLD.

Other Lands, Other Waves. The next
letter on the pile is from David Pristu-
pa, Saskatoon, Sask., Canada, who says
he recently came from Italy and
Greece. David says he is more at home
listening to Canadian and American
broadcasting now than he was in either
Italy or Greece.

“I was confused,” he says. “Tell me
where I can get a log that gives power,
frequency, etc., for the stations in Italy
and Greece. In Athens all the AM sta-
tions simulcast on FM. In Italy there
are AM powerhouse stations with 150,-
000 watts, and other stations with only
250 watts. If you're an FM fan, hold
your hat! In many parts of Italy 88-108
MHz is saturated with stations, hun-
dreds of them.”

Well, David, as I noted earlier, there
are some considerable differences, espe-
cially in frequency, between North
American and European medium wave
stations.

First to your question about a source
for information about foreign stations,
one of the best sources is the World
Radio TV Handbook, the so-called “Bi-
ble” of DXers and SWLs. This 500-
plus page book is loaded with informa-
tion about stations, schedules, transmit-
ter powers, addresses, frequencies and
much more. It covers the world me-
dium and shortwave picture, plus FM
and TV.

A RSN

The book costs about $11 in the
U.S. and is published annually, avail-
able in about February of each year.

The volume lists four Canadian
sources: Burnill's Book Shop, 100
Yonge St.,, Toronto 1, Ontario; Mur-
ray’s Books 1966 Ltd., 856 Granville
St., Vancouver 2, B.C.; Payette Radio
Ltd., 730 St. James St. West, Montreal
3, Quebec; and W. H. Smith and Son
(Canada) Ltd., 113 Merton St., Toron-
to 7, Ontario.

There are two listed U.S. sources:
Gilfer Associates Inc., P.O. Box 239,
Park Ridge, NJ 07656; and Glen Muel-
ler, Billboard Publications Inc., 2160
Paterson St., Cincinnati, Ohio 45124,
Some DX clubs also handle the World
Radio TV Handbook (WRTH). The
book is the source of the following in-
formation on Italian and Greek broad-
casters.

The government broadcasting net-
work in Greece is the Hellenic Radio
TV, with three major medium wave
AM stations in Athens, carrying the
National, Second and Third Programs
respectively. There are another ten MW
outlets elsewhere in the country relay-
ing those programs. These are of lower
power. There are an additional 12 me-
dium wave stations belonging to the
Greek Armed Forces, and there are
several private broadcasters. The U.S.
American Forces Radio and TV Serv-
ice has three low powered MW outlets
for our servicemen serving in Greece.

Something like 17 FM outlets broad-
cast in stereo, as you surmised, David.

Yes, they do simulcast the MW Third
Program, according to WRTH.

Your observations concerning Italian
broadcasting are, indeed, accurate. On
medium waves there are more listed
broadcasting outlets than I care to
count, ranging from the super-powered
Second Programme channel on 845
kHz, in Rome, to the flea-watt local
outlets.

The Italian FM scene is unreal! Be-
sides these hundreds of FM outlets that
are licensed and legal, via the DX
grapevine I'm told that there are many
home-brew, low powered, illicit (or
semi-licit, perhaps) FM pirate stations.

Yep, Dave, I can understand why
Canadian and U.S. broadcasting is so
much easier to understand!

COMMUNICATIONS WORLD has thou-
sands of readers in the United States
and Canada. but, did you know that we
have a goodly number of overseas read-

Murray Hutton, Listowell, Ontario, Canada,
has the ‘““lazy man’s” answer to DXing . . .
keep your receiver within arm’s reach of
your bed! But 16-year-old Murray is defi-
nitely not asleep on the job. He has con-
firmed over 50 medium wave stations.
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ers as well? We have received letters
from readers from Germany to Aus-
tralia, from the Marshall Islands in the
Pacific to Portugal.

I'd like to share one of the interest-
ing letters we’ve received here at CW
from overseas readers. It coms from
Vivencio D. Flores II of Bacolod in
the Philippines:

“Over here I've had good reception
of the powerful broadcasters you men-
tioned, such as the Voice of America
from our local relay, the BBC, Radio
Australia, Radio Japan and a host of
others here in the Far East. Even
WWVH in Hawaii comes in strong and
clear on 10 and 15 MHz almost any
time of the day.

“My location is on a small sock-
shaped island called Negros in the
Central Philippines, also called the
Visayas region. I am in a coastal city
named Bacolod, located on the north-
west side of the island.

“The receiver here is a very old
RCA AC-DC set with a 150 foot long
wire. Just to show you how old this
radio is, the cabinet looks like the front
of a school bus! (With apologies to the
designer!) It covers the broadcast band
MW, and 6 to 18 MHz shortwave. It
has adequate sensitivity and selectivity
characteristics.

“By the way, to know more about
the hobby, I am interested in cor-
responding with fellow SWLs. It would
be nice to get to know about what is
what on the other side of the planet.
Thus, I'd appreciate it very much if
you could plug into a short note in a
future issue of COMMUNICATIONS
Worep. P'll be looking forward to read-
ing future issues of your splendid mag-
azine!"

Thanks so much, Vivencio! Now nor-
mally we don’t get involved in arrang-
ing SWL penpal connections, but if
some of you readers would like to ex-
change SWL observations with Viven-
cio, you can write him at P.O. Box
154, Bacolod, Negros Occ., Philippines
6001.

While I'm at it, I'd like to urge other
overseas readers to drop a note to CW.
We'd all like to know about you, your
listening gear and what SWLing or
other forms of DX listening are like
where you live.

Short quesuon--short answer.

Steve Parham, Greensboro, N.C,
asks for the address of the AFRTS,
American Forces Radio and Television
Service.

The address, Steve, is AFRTS, Of-
fice of Information for the Armed
Forces, OASD (PA), Washington, DC
20305.

Also in search of an address is Mike
Waddingham, Sherwood Park, Alberta,
Canada. Mike needs the address of
Trans World Radio on Bonaire in the
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DX CLUBS YOU CAN JOIN

One of the best ways of learning all about DXing, and keeping up to date on the
rapidly changing world of DX, is to join one or more of the fine DXing clubs. The
following clubs are affiliated with the Association of North American Radio Clubs
(557 North Madison Ave., Pasadena, CA 91101.) There are eleven Member clubs
in North America, each covering one or several aspects of the DX hobby. In addi-
tion. ANARC has seven regional and special interest clubs and one affiliate council.
When you write to either ANARC, or one of the member or associate DX clubs, be
sure that you encose a self-addressed, stamped envelope for their reply. ANARC
and all the listed clubs are non-profit hobby clubs.

ANARC MEMBER CLUBS

American Shortwave Listeners Club, 16182 Ballad Lane, Huntington Beach, CA

92649.

Covers shortwave, utilities, QSL's, time index, for beginners to advanced DXers.
Bulletin published monthly. Annual dues, $12. Sample bulletin, $1.00.

Canadian International DX Radio Club, 169 Grandview Ave., Winnipeg, Manitoba,

R26 OL4, Canada.

Covers shortwave, mediumwave, utilities, FM/TV, CB and amateur (Ham) bands.
Builetin published monthly. Annual dues, $9.00. Sample builetin 25 cents.

International Radio Club of America, P.O. Box 26254, San Francisco, CA 94126.
Covers medium wave BCB only, domestic and foreign DX. Bulletin published
34 times per year. Annual dues: $12.00 per year. Sample bulletin 50 cents.

National Radio Club, P.O. Box 32125, Louisville, KY 40232.

Covers mediumwave BCB only, domestic and foreign DX, technical articles, mem-
bers’ musings (discussion). Magazine published 32 times a year. Annual dues,
$15.00. Sample magazine, 50 cents.

Newark News Radio Club, P.O. Box 539, Newark, N.J. 07101.

The pioneer All Wave DX Club in North America, founded in 1927. Covers, SW,
MW, FM/TV, utilities, CB and Amateur {(Ham) bands. Bulletin published monthly.
Annual dues: $13.00. Sample bulletin, $1.00.

North American Shortwave Association, P.O. Box 13, Liberty, I[N 47373.

Covers shortwave only including technical and DX articles with SW Logs. Bulletin
published monthly. Annual dues, $13.00. Sample copy, $1.00.

Ontario DX Association, Apt. 1910, 1202 York Mills Road, Don Mills, Ontario, M3A

1Y2, Canada.

Covers shortwave and medium wave. Annual dues, $10.00 for adults, $7.00 for
students. Bulletin published monthly. Sample bulletin, 50 cents.

Radio Communications Monitoring Association, P.0. Box 4563, Anaheim, CA 92803.
Covers VHF and UHF public service and aircraft bands including police, fire,
utilities, marine, weather and aircraft bands. Bulletin published monthly. Annual
dues, $6.00. Sample bulletin, 25 cents.

SpeeDX, P.O. Box E, Elsinore, CA 92330.

Covers shortwave and utility bands. Bulletin published monthly. Annual dues,
$12.00. Sample bulletin, $1.00 or six International Reply Coupons overseas.
Series of Basic Information Pamphlets on shortwave antennas, how to verify
stations, basic propagation, etc. available to non-members on receipt of large
size, stamped and self-addressed envelope. Overseas, 2 I.R.C.'s.

United World Radio DX Club, P.O. Box 1075, Elizabethtown, TN 37643.

Covers shortwave, mediumwave, utilities, and Amateur (Ham) bands. Monthly
bulletin published. Annual dues, $10.00. Sample bulletin, $1.00.

Worldwide TV-FM DX Association, P.O. Box 202, Whiting, IN 46394.

Covers TV, FM, and VHF-UHF radio only, technical articles, photos, reception
listings. Magazine published monthly. Sample magazine, $1.00.

Association of North American Radio Clubs (ANARC), 557 North Madison Ave.,

Pasadena, CA 91101.
Confederation of DX hobby organizations in United States and Canada. Monthly
Newsletter published. Annua! subscription, $2.50. List of ANARC Member and
Associate Clubs available upon receipt of a large size, stamped, self-addressed
envelope. Overseas, 3 |.R.C.’s.

In addition to the above member clubs, ANARC has seven special interest and
regional clubs plus one affiliate council.

ANARC ASSOCIATE CLUBS

Brooklyn DX Club, 1137 East 12th St., Brookiyn, N.Y. 11230.

Handicapped Aid Program (HAP), 27 Cleveland Ave., Trenton, N.J. 08609.

Canadian Handicapped Aid Program (CHAP), Rural Route 3, Colborne, Ontario,
KOK 180, Canada.

Longwave Club of America, 8422 Crane Circle, Huntington Beach, CA 92646.

Miami Valley DX Club, c/o Jack Wyatt, 170 Notre Dame Ave., Dayton, Ohio 45404.

Minnesota DX Club, 5212 Drew—South; Minneapolis, MN 55410.

University of Manitoba DX-SWL Club, Room 517, Box 131, University Centre, Winni-
peg, Manitoba, R3T 2N2, Canada.

Woodfield International DX Club, P.O. Box 95073, Schaumburg, L 60195.

European DX Council, P.0. Box 25-03-25, D-4630, Bochum, 25, Federal Repubiic
of Germany. (Affiliate Council). EDXC is the European counterpart of ANARC and
represents European DX Clubs. :
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Netherlands Antilles.

“I need to know where I can send
my reception report,” says Mike.

The address couldn’t be easier: Trans
World Radio, Bonaire, Netherlands An-
tilles. Now if you want to phone ’em,
the number is 8800 on Bonaire, but I'm
afraid I can't help with the area code!

QSLs, QSLs, QSLs! Reception re-
ports. That’s a subject I'll deal with in
a future issue of CW. For our newer
readers, however, many listening hob-
byists enjoy collecting QSL or vertifi-
cation cards or letters. These are writ-
ten statements from various broadcast-
ers confirming that the listener has, in
fact, heard their stations.

The listener logs a certain station,
notes its frequency and the time and
date of his reception. He sends this in-
formation to the station involved along
with enough details about what he
heard to establish that he did, indeed,
hear that station. Often listeners will
comment on the programs they heard,
tell something about themselves, their
listening interests and favorite pro-
grams. Finally, they will politely re-
quest that their report of reception be
answered and confirmed as correct with
a vertification card or letter.

Many SWLs have collected such
QSL vertifications from over 100 coun-
tries; a few from more than 200 coun-
tries. Medium wave BCB listeners also
are into the vertification collecting end
of the hobby.

One of these fellows is Terence J.
Receveur of Port Alberni, B.C., Can-
ada. Terence suggests:

“How about publishing an interview
with a broadcast band vertification sign-
er? It would be interesting to find out
just what they look for in a reception

WMia®

x
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report and what they like to hear from
listeners.”

With tha¢ suggestion I went to a
broadcast band vertification signer to
get the answer.

I spoke to Gerry L. Dexter, who is
program director of WMIR, 1550 kHz,
Lake Geneva, WI, a more or less typi-
cal small town station, running 1,000
watts of power daytime only.

Gerry is more than just a verie sign-
er; he is, himself, a DX listener with
well over 20 years experience in the
hobby. So he knows the vertification
business from both sides.

First of all, Gerry points out that
there are some basic differences in the
attitudes of shortwave and domestic
medium wave stations. Generally, the
major international broadcasting sta-
tions on shortwave are actively seek-
ing listeners and are anxious to receive
letters regarding their programs. As a
result, these big SW outlets are usually
good repliers to reports of reception
from SWLs.

Domestic medium wave stations exist
for a different purpose. They usually
are not especially interested in know-
ing that they are being heard halfway
across the nation. Their job is to bring
programs, and their commercial mes-
sages, to regular, local or regional, lis-
tening audiences.

Thus, when a U.S. or Canadian me-
dium wave, station staff member replies
to a report it should be considered
a real favor to you, the listener. Such
replies are sent as a courtesy and a
goodwill gesture. Some BCB MWers
verify reports only sporadically, or per-
haps only very rarely!

To verify a report, Dexter observes,
the listener should have enough pro-

INTERPOL FREQUENCIES

Location kHz call
Algiers, Algeria 4632.5 7RA20
Helsinki, Finland 0GX
Paris, France FSB53
Stockholm, Sweden SHX
Wiesbaden, Germany DHA33
West Wickham, England GMP
Beirut, Lebanon 6792 opw21
Paris, France FSB54
Tel Aviv, Israel 4XP40
Utrecht, Netherlands PDB2
Brussels, Belgium 7532 ONA20
Oslo, Norway Lip27
Paris, France FSB55
Rome, Italy 1uval
Vienna, Austria OEQ
Zurich, Switzerland HEP
Lisbon, Portugal 9200 CSI66
Paris, France FSB56

Rabat, Morocco CNT

Altamont, Canada 10390 XJES7
Copenhagen, Denmark ows4
Madrid, Spain EEQ
Paris, France FSB57
Rio de Janeiro, Brazil PYZ2
Tunis, Tunisia 3VA

Ankara, Turkey 148115 TCC2
Caracas, Venezuela Yv23
Buenos Aires, Argentina AYA48
Ottawa, Canada XJD48
Bogota, Celombia 18380 —_
Mexico City, Mexico —_—
Paris, France FSB60
Teheran, Iran —_
Manila, Philippines 19360 —_—
Paris, France FSB62

gram detail to establish he actually did
hear the station in question.

What sort of detail?

“Well, a list of song titles heard is of
little help in checking a listener’s re-
port,” says Dexter. “A detail that can
immediately establish a report is cor-
rect is the name of a local advertiser
and the time of his commercial spot
heard; or local news items or an an-
nouncers’ name, these provide proof of
reception. With such solid items, a few
minutes of logging is enough and, in
fact, far better than a half hour tuning
with no definite details reported.

“Also, most smaller stations and
many big ones have limited time to de-
vote to replying to listeners’ reports of
reception. So, the easier you can make
the job of replying, the better the
chance you will get your QSL. That’s
why I suggest listeners include return
postage with their reports; or better
yet, stamped, self-addressed envelopes.

(Continued on page 40)

“| was introduced to this interesting hobby
in March 1976, when my family presented
me with a Realistic DX-160 receiver and a
copy of COMMUNICATIONS WORLD,”
writes 69-year-old joseph E. Koenig Sr.,
Elmwood Park, NJ. Since then he has
heard shortwave stations all around the
world and has QSL verifications from 39
of them. “One doesn’t have to be a Big
Shot,” he adds. “Patience, reading good
magazines and a medium priced receiver,
that’s all that is needed.”
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“Another thing, if you live in a dif-
ferent time zone, convert your report
into the local time at the station, and
note that fact. It will save time for the
station staffer in checking out your re-
port for accuracy.”

All right, BCB fans, there are a few
tips on how to QSL the medium wave
stations from one of those fellows who
signs the veries. Good advice!

Nothing but good vibes in this letter
from Gary Rafe, Buffalo, NY.

“I’d like to thank you for all the DX
information. In this day of the continu-
ously mounting CB mumbo-jumbo, I
find it a pleasure to be able to read
about my hobby on a regular basis.”

Gary notes for the benefit of other
listeners who cellect items other than
QSLs from SW stations, that free stick-
ers are available from SBC, Switzerland;
Radio Nederland; ORF, Austrian Ra-
dio; and Radio Nacional de Brasilia.

Cockpit DX. “One afternoon I lis-
tened to longwave and logged the call
signs and approximate frequencies of
22 stations. I think these were aircraft
beacons. How can I find out where
these signals are coming from?”

That question concerning a type of
-DXing I haven’t discussed thus far in

HIGHWAY CREWS

Whether they are plowing the snow off the
roads in Idaho or painting a stripe down the
center of a Florida highway, the municipal,
county and state road crews maintain radio
contact with their supervisors back in the
highway garage. Here are some of the VHF
and UHF frequencies used by highway main-
tenance crews; frequencies in MHz:

VHF Low Band VHF High Band
37.900 151.025
37.940 151.040
37.980 151.055
45.720 151.070
45.760 151.085
45.840 151.100
47.020 151.115
47.040 151.130
47.060 151.205
47.080 151.460
47.100 156.060
47.120 156.225
47.140 156.240
47.160 156.950
47.180 156.990
47.200 157.290
47.220 159.045
47.260 159.075
47.280 159.120
47.300 159.180
47.320 159.195
47.340 UHF Band
47.360
47.380 452.850
47.400 453.450

¥ 453.975
458.050
40

this issue of CW, comes from Robert
Rosenbaum of Rochester, NY.

And yes, Bob, it is very likely that
the signals you heard were aerobeacons.
These radio beacon signals are used by
aircraft to navigate and plot their posi-
tions. Most beacons use Morse Code
and repeat their call sign identifiers
over and over. These longwave beacon
signals can be heard over a range of
several thousand miles.

A-trick to try if you're only a novice
when it comes to “reading” the CW
code transmissions is to record the sig-
nal at “fast” speed on a dual-speed
reel-to-reel recorder. Then play it back
at “slow” speed. The Morse signals then
are much easier to ‘“read.”

There are two sources for informa-
tion on radio beacon stations, Bob. A
publication called Location Identifiers
is available from the U.S. Government
Printing Office, Washington, D.C.
20402, and lists aerobeacons of the
world. Canadian aerobeacons are listed
in Radio Aids to Air Navigation, avail-
able from the Receiver Generul of
Canada, Publishing Division, Informa-
tion Canada, Ottawa, Canada.

More Questions. Mrs. Mary Ziegler
of Telford, PA, writes that she recently
purchased her first shortwave receiver
but does not have a great deal of time
for listening.

“For that reason,” she says, “the
‘search’ method for locating stations is
not too practical for me. Can you di-
rect me to some publication that has a
good, accurate frequency/time world
program schedule, preferably by city
or country. The only book I have was
printed in 1973 and, by trial and error,
I have found that it is badly outdated.”

There are, Mrs, Ziegler, a couple of
different answers I could give, not be-
ing precisely certain just what you are
looking for.

If you are looking for a schedule of
specific programs, a sort of “TV
GUIDE” for shortwave broadcasts,
you're out of luck. A few years back, a
fellow in Texas tried to start such a
magazine that contained lists of actual
programs scheduled for a number of
the major international shortwave
broadcasting stations.

Unfortunately, after a couple of is-
sues, the magazine vanished and has
not been heard from since. I know I
never received a refund for the balance
of my subscription.

Maybe, just maybe, this sort of pro-
gram guide to SW will be feasible some
day. To be of any real use, it should
probably be published weekly, as are
the TV publications. That is a rather
awesome task to contemplate. But, who
knows . . . /

But if you're talking about when and
where to tune for a particular station,
that sort of information is, indeed,
available. Hopefully, Mrs. Ziegler, the
list of countries and stations, with some
frequencies and times to tune, that 1
included in this COMMUNICATIONS
WorLD, will be of some help. You also
will find much useful data of that sort
in the volume, World Radio TV Hand-
book mentioned earlier in this issue.

But one of the very best ways to
keep current on what is what and when
on shortwave radio is by joining one
of the fine radio hobby clubs in North
America. And that brings us to several
other letters received here at CW.

Here are two:

“] was wondering if there are any
shortwave listening clubs to join?”

—Philip Poukish,
South Williamsport, PA

“Im a seventh grade student and
I'm really found of shortwave radio.
But I'm confused as to how I could
get into a SW club.”

—Thomas Cuilla, Stoneham, MA

Yes, indeed, there are shortwave lis-
tening clubs, There are also clubs that
specialize in other aspects of the listen-
ing hobby, MW BCB listening, long-
wave, TV and FM DXing, monitoring
the VHF-UHF bands and logging the
various shortwave utility transmissions.

The major DXing hobby clubs are
affiliated with an umbrella-type organi-
zation known as the Association of
North American Radio Clubs (ANRC).

If you are interested in learning more
about the various clubs affiliated with
ANARC, learning about their monthly
—or more frequent—bulletins packed
with information about when and where
to listen, drop a note to Dave Browne,
executive secretary. Tell Dave that
youw’d like a copy of the ANARC List
of DX Clubs. Be sure to send along a
large sized business envelope, stamped
and self-addressed. If you live in Can-
ada, send 13 cents in unused Canadian
stamps with our name and address.
Outside of North America send along
three International Reply Coupons,
available at your post office. We have
also published an abridged list right
here in CW.

Requests go to Association of North
American Radio Clubs, 557 North
Madison Ave., Pasadena CA 91101.

Regardless of what type of equip-
ment you use, which type of radio
monitoring your prefer, one of the
wisest moves you can make is to join
a good DXing club.

Time now to close the lid on CoM-
MUNICATIONS WoORLD mailbox for this
time. Let's hear from you and, while
you're at it, why not send along your
photo. I'd like to se you and your lis-
tening equipment setup, and so would
the rest of the CW readers. n
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LOW-COST FILTER

IMPROVES

CODE

RECEPTION

A few snips of aluminum and an old reed make
headphones into high quality filter.

by George X. Sand

Amateur radio operators -and short
wave listeners often find CW (continu-
ous-wave code) reception difficult, if
not impossible, when several radiotele-
graph stations are transmitting on, or
near, the same frequency. Such inter-
ference can be eliminated, or at' least
greatly reduced, by a narrow band elec-
tronic filter circuit that can be install-
ed in the radio receiver or transceiver.
However, this extra equipment can
cost up to $150.

What You Need. A mechanical filter
that will do the job can be built for
$15, or less. In fact, should you already
own a pair of earphones—the old-fash-
ioned kind with metal diaphragms—
and have access to a music store that
will sell a used steel reed removed
from an accordion (the writer was
given his at no cost by such a store)
you can build this effective filter for
practically nothing.

A low-frequency reed should be used.
A 440-Hertz (A) reed will work well.
In fact, anything from about 300 to
1000 Hertz will be ok.

Should you have access to a steel
(not brass) reed from an old harmon-
ica, that could be used, too.

The removed reed is installed in one
earphone of the headset so that it vi-
brates only when an incoming CW sig-
nal sets up a beat note at the reed’s
resonant frequency. All other inter-
fering signals will automatically be
eliminated since they will be of a
different beat frequency, and the reed
will not respond (audibly) to them.

To Get More Volume. Should you
wish to have both earphones of the
headset operate in this manner, the
matching reed of the same length (they
come in pairs in the instrument) must
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A thin piece of aluminum is cut to same size
disc as the original iron diaphragm of the
‘phones. Rectangular center opening is for
the iron frequency-resonant instrument
reed. Small hole at right of rectangle is for
rivet (or nut and bolt) to secure reed.

be installed in the second earphone.

Here’s how it’s done: Use a pair of
tin snips to cut from a thin sheet of
aluminum (about 1/32-inch thick) a
disc that will replace the earphone dia-
phragm. At the center of the aluminum
diaphragm make an elongated hole that
will permit the reed to vibrate freely
(see picture) when it is riveted fast at
one end of the opening.

In installing the reed it is important
that the little strip of steel extend into
its opening for the sarme vibrating dis-
tance that it did when it was in the
musical instrument.

The operation is simple. The alu-

‘

minum diaphragm, being non-ferrous
metal, will not be influenced by the
magnets in the earphone. Only the reed
will vibrate, instead. In use, only the
desired CW signal will be heard loudly
as the receiver or transceiver is tuned.
The resulting silence can be uncanny!

PARTS LIST FOR CW FILTER

Communications-type headphones, 1000-
ohms or more. (Not stereo headphones,
which are all wrong for this project).

Steel reed(s) from accordion or harmonica.

One {or two) small rivets of the same size
as were used to hold the reed in place in

the instrument.

Use These Tools. You'll need a pair
of tin snips or metal cutting shears. An
electric (or hand) drill, with bits the
right size for drilling out the rivet(s)
which secure the reed(s) in the instru-
ment will be needed, and you’ll find a
small square-edge (or triangular) file
good for- dressing the opening in the
aluminum disc. |

Original hard rubber cap (left), original mag-
net and coil assembly (right) and new alu-
minum diaphragm (center) with steel reed
in place.
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One-tube authentic de-
pression-days receiver
pulls in plenty of stations.

by Newt Smelser

HE GOLDEN AGE OF RADIO was an
Tera plagued by a depression which

was followed by World War IL

Nevertheless, during those troubled
times there was plenty of wonderful
entertainment available if one could
afford to buy a radio, or was clever
enough to /make a receiver.

The Main Parts. Junked radios had
little cash value in those days so it was
no trick to beg, borrow, or buy a
power transformer out of a used set, a
few capacitors (we called ’em condens-
ers) and a “powerful” “Electric Cur-
rent” No. 27 detector tube. We wound
our own coils and winding them was
the most intriguing part of the con-
struction. Earphones were usually the
hardest part to get. Often it meant
mowing a muititude of yards, and
moving lots of junk for neighbors to
earn the big dollar or so that phones
cost. Nonethless many of us managed

to get the parts and we also managed
to make a radio capable of giving us
entertainment far greater than anything
going on “downtown.” Yes, Amos and
Andy, Lum and Abner, T. Texas Tyler,
Sam Morris, Captain Midnight, Tom
Mix, Jack Armstrong, Joe Louis fights,
and Roosevelt’s fireside chats—they were
all great for us, and we will never hear
their like again.

You Can Build One Too. If, like many
of us, you're hooked on old-time radio,
you can tune in AM stations from all
over with the Breadboard/AMer. It's a
one-tube broadcast-band receiver which
uses an old circuit called the regenera-
tive (or simply “regen”) which was
popular for some time before the super-
hetrodyne circuit which is universally
used today. The superhet was developed
by Edwin Armstrong, who by the way
originated this circuit, and also later
invented FM radio. It’s exactly what

Rear view of the Breadboard
AMer shows grid-leak resistor
mounted atop capacitor (low-
er left) next to tube socket,
RF bypass capacitor at lower
right. Note that right-hand
(tickler) coil is rotated from
front panel to adjust regen-
S eration (squeal).
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DBOARD/AMEeR
IS A GOLDEN

boys made during the 30s depression.
I rigged this one up a few nights ago,
and got stations all ovet the dial. It
is able to. drive an old-time high im-
pedance speaker with powerful WWL,
New Orleans. For a one-tube set, that
is some accomplishment. There are
two ways to get into this antique radio
project. You can substitute modern
parts for those hard to find, or you can
make some of the parts and buy the
antique .parts wherever you can find
them.

Looking for Collectors, Parts, or
Clubs? If you're interested in receiving a
list of newsletters, books and other
places you can learn about antique radio
collectors and clubs, which is a good
place to start looking for old sets and
parts, send a stamped addressed enve-
lope to “Antique Fact Sheet, ELEMEN-
TARY ELECTRONICS magazine, 229
Park Ave. South, New York, NY 10003,
and we will send it to you free of any
charge. The Fact Sheet also includes
a list of Public Radio and Wireless
Museums.

Occasionally at a Goodwill store you
will find a 1930s radio for a few bucks
that you could afford to buy to get the
transformer and No. 27 tube from. And
Salvation Army stores often have old
radios in the basement that are beyond
fixing, and can be had for nearly noth-
ing. Be sure what. you buy has a No. 27
tube. It may be labeled 227 or 327, but
those are the same tube. While you are
at it, be sure to get a socket to match,
because you can’t cram this oldie into
an octal, loctal, miniature, or com-
pactron socket. It must be an old-style,
5-pin socket. For the young, and also

CoMMUNICATIONS WORLD/1978



oldsters who have forgotten, I have
drawn a diagram of how to determine
pin numbers on a five pin tube.

If you can’t find a 27 tube but hap-
pen onto a 37 'you can use it off the
110-volt AC line by connecting a 40-
watt light bulb in series with it.

The grid leak resistor and capacitor,
R1 and C2, may be found on junked
old-time radios, or you can use modern
counterparts and hide them under the
chassis to preserve the antique flavor.
Or you can fabricate them. The draw-
ing shows the details. For the grid-leak
resistor hide a one-megohm, small-
wattage resistor inside a short piece of a
clear plastic drinking straw, with black
paper surrounding the resistor. Solder
the leads to cut pieces of light sheet
metal to form ends. The capacitor can
be made from four pieces of thin sheet
metal, such as tin can metal, two with
long projections to bend upward to sup-
port the grid leak resistor, and two with
shorter projections for the connecting
screws. They are separated with pieces

Breadboard AMer with 27 tube in place has
tinfoil on rear of front panel to reduce ca-
pacitance effect of hand when you tune.

of milk carton material or waxed paper.
Screws connect the metal plates of the
capacitor to the circuit below the chas-
sis, and the uprights connect the resistor
in parallel with the capacitor. Nuts be-
low the chassis connect to wires that
lead to pin three of the tube socket on
one end and to variable capacitor Cl1

on the other end. If you decide to use
modern components, a one megohm
resistor is OK but anything up to four
meghohms can be used. A 270 to 470
picofarad (pF) capacitor is fine for
C2. Bypass capacitor C3 may also be
homemade, like C2. Just add two more
plates on the left and two more on the
right with appropriate plastic insulation
between. You can purchase a 600 pF
capacitor for C3 if you prefer. 600 pF
is the same as .0006 uF (microfarads).

Making the Coils. The coils are not
purchasable items. Use 2-in.-diameter
plastic cold water pipe, cutting one 2-in.
long for tickler coil L3, and the other
piece 3%2-in. long for L2 and L1. This
plastic pipe can be sawed with a hand
saw or hacksaw, and holes in it are easy
to make with an icepick or drill. L1 and
L2 are close wound, using #20 enam-
eled wire. Smaller wire such as 24 or
even 30 may be used with only slight
loss of volume. Antenna coil L1 is
wound so as to face toward the variable
capacitor, with 20 turns, then a tap for
ground, and then without a space begin
L2 and wind 60 turns. The high end of
L2 must be toward the tickler coil, and
should end %-in. from that end of the
plastic. It is imperative that L2 and L3
be close together. L3, the tickler coil, is
25 turns of the same kind of wire on

the 2-in. form.

To make the tickler adjustable use a
bolt of sufficient length, Y4-in. in diame-
ter so a standard knob will fit on it.
Nuts at A and B lock the coil form and
hold it secure. Flat washers at C and
E, with a short piece of door spring D
between them, hold the coil form rigidly
in place as it is turned. Washer F
allows slippage against the front panel.
Nut G secures the whole assembly. It
takes considerable adjusting to get it
just right,

Now mount the longer coil form with
L1, L2 on it to be the same distance
behind the front panel, and as close to
L3 as posssible without touching L3,
when L3 is rotated. Bolts, spacers, etc.

TUNING
KNOB

TICKLER
KNOB

JACK FOR
PHONES
o

B_
GND'

ANT
~N

U =

= This drawing shows the best

arrangement of parts for
n short connections. Dotted
FILAMENT %) o
¥, lines indicate the connect-
ing wires underneath the
wood chassis.

TO B~

FROM FILAMENT
SUPPLY

Here are connections for the 27 tube.
Examine the tube and you’ll see the |
“plate” is actually a piece of wire mesh.

attach L1 and L2 to the front panel.
Build the Panel and Chassis. Bakelite
would be the ideal material for the pan-
els as it was the standard radio building
material in the old days. But it’s hard
to find. A fair substitute is double-
tempered Masonite. And even plywood
will do. Paint it black to look good. My
Breadboard/AMer was built on mason-
ite panels, but you can use almost any-
thing, certainly including a bread board.
Dab black enamel with a cloth on the
panels, and while it is tacky hold it high
over a gas flame, carefully so as not to
set the house afire. This instant drying
will give you a dull, Bakelite-like finish,
similar to what we boys used to make
the radios with. Shiny bakelite can be
faked with enamel, sprayed, then and
allowed to dry overnight. The front and
chassis panels of my Breadboard/AMer
6-in by 12-in., but this is not critical.
The wooden bottom supports are 1-
inchers. None of the wiring is critical,
except that the tickler and L2 coils
must be close together physically. A
sheet of aluminum foil directly behind
the front panel will' prevent tuning

LIGHT SHEET
METAL

TO VARIABLE

CAPACITOR R g
STATOR A

INSULATION

If you make the capacitor(s) use pieces
of metal about 2/3 of an inch square,
with insulating material slightly larger.
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BREADBOARD
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changes when you touch the knobs.
Make sure the coil wires do not rub
against this shield.

If you are not fortunate enough to
find an old 0-100 dial use a more
modern pointer type and paint on a
scale. Tuning capacitor C1 need not
be an oldtimer. Radio Shack 272-1341
miniature variable will work as well, it
just doesn’t look quite right. Many a
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junked 1930 to 1940 radio has a large
variable capacitor in it. Use the larger
section of two-section superhet types.
It will be the correct, 365 pF size.

Your Breadboard/AMer can be con-
nected to power supply, antenna, etc.
with five-way binding posts, fahnestock
clips, or just plain wire. You could
operate this set with batteries, using
22Y5 volts for the B supply and 3 volts
for the heaters with a series resistor
of about 0.3 ohms in the heater circuit,
but since a 27 tube draws 1.75 amps
the A battery would soon give up. It's
best to find a junked radio of the
proper vintage, very early electric, and
use its power supply. As an alternate
you could construct the power circuit
shown. If you wish to use a more
modern tube in the set you can con-
struct it with a 6SF5 instead of the
27. Use an octal socket. Pins 7 and 8
are heaters, 3 is the grid, 5 the plate,
and 2 is the cathode. A higher plate
voltage can be used with this modern
tube, and you’d need a modern heater
transformer supplying 6.3 volts at 0.3
amps for the 6SFS.

With a 27 tube set the value of R3
can be determined by experimentation.
I use a value high enough that 22 to 25
volts of DC are at the plate of the
tube. I put the switch only on the
power supply and not at the radio, but
you can adapt it several ways.

Tuning In Stations. This regenerative
radio requires a bit of patience in oper-

ation. A good outdoor antenna is essen-
tial, up to 100 foot for good DX recep-
tion. Unless you use batteries to power
it, no ground is needed as the set
grounds through the household power
supply. Try the ﬁlug in the wall both
ways for best reception. As you ad-
vance the tickler adjustment the Bread-
board/AMer will howl in your ear.
Learn to get it just shy of the squeal
and you will be amazed at its perform-
ance. If you don’t get much volume or
squeals when the tickler is lined up
parallel with the tuning coils, you have
the leads on the tickler reversed. The
side next to the L2 winding must go to
the plate of the tube, and the side out
to the right must go to the earphones
and bypass capacitor. This makes for
greatest squeal. Then back off with ad-
justment of the tickler knob on the
front panel until the squeal just disap-
pears. Lower settings will lower the
volume to very loud stations. As with
any electrical device, practice safety
by unpluging the power supply any
time you touch live parts. Cutting
some -turns off of L2 will allow you to
get short wave if you prefer, instead
of the regular AM band.

Headphones To Use. We have not yet
talked about earphones. You must use
high impedance phones, not the 8-ohm
ones used with hi-fi sets. 2000 ohms is
fine, but 4000-ohm phones are better
yet. ]

So there you have it. With some in«
genuity, and an old parts bin you can
make a real Depression Era radio. m
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SWUs Super Signal Booster

[ Super sensitivity is the feature of
this two-transistor shortwave pre-
selector. It provides overall gain as
high as 40 dB from 3.5-30 MHz.

Diode D1 protects against excess
gate voltage caused by nearby trans-
mitters, while Q1 serves as an emitter
follower to match the medium out-
put impedance of the FET transistor
to the low input impedance of the
receiver. :

Since Q1 is a MOSFET type with
a gate that’s very sensitive to static
changes, Q1 must be handled with a
short-circuit across all leads until just
before power is applied. Also, a sol-
dering iron must not be applied to
Q1I’s leads unless they are shorted.

L1’s connections are specified in the
instructions supplied with the coil. A
short length of RG-174U coaxial cable
should serve as the connection between
the preselector output and the receiver
with which the unit is to be used.

Q2
2N3394

ca
TO RECEIVER

9

PARTS LIST FOR
SWL'S SUPER SIGNAL BOOSTER

C1-365-pF tuning capacitor

€2, C3—0.05-uF, 25-VDC capacitor

C4—470-pF, 25-VDC capacitor

D1-1N914 diode

L1-Antenna coil: 1.7-5.5 KHz use
Miller B-5495A, 5.5-15 MHz use

Miller C-5495A, 12-36 MHz use
Miller D-5495-A
@1—-RCA 40468 FET transistor (Do
not substitute)
@2-2N3394 npn transistor
R1—-470-ohm, Y%-watt resistor
R2—-2400-ohm, ¥2-watt resistor
R3-4700-ohm, %-watt resistor

Wireless BC Booster

[J Just about any standard radio can
be turned into a DX hound with this
easy-to-build wireless broadcast band
booster. Transistor Q1 in conjunction
with antenna coil T1 provides from
10 to 20 dB extra gain to snare those
weak BC stations. The project should
be assembled in a metal cabinet as
“feedback” from coupling coil L1 to
the input will cause oscillation.
Field effect transistor, (FET) Q1

is the type with built-in diode protec-
tion so you don’t have to worry about
strong signals or static discharges

To use the booster, first set C1 to
the approximate frequency of the de-
sired station—C1 is supplied with a
calibrated dial. Place coil L1 parallel
to the rod antenna inside the radio.
L1 can be taped to the back of the
radio. Turn the radio on and tune in
the desired station; then -peak the sig-

nal with C1. C1 can also be used to
reject excessively strong signals which
might be interfering with the desired
station. You cannot, however, reject
a station close to, or on the same
frequency as the desired station.
The antenna can be any length of
wire from 3 feet or longer. If you use
a metal cabinet connect the antenna
into the circuit through an insulated
binding post. |

L8]]

( TAPE CONNECTIONS }

ANT,
12" RG - 174U
Q!
T - 8 7T I\ i
) A\
s |
‘ Cl el I I
€3 =
365 pfF | 05 =
L R1
= &= 1K

S1
-—o/‘ - |
—illkj,

8vDC

PARTS LIST FOR
WIRELESS BC BOOSTER

B1-—9-volt transistor battery

C1-365-pF tuning capacitor
(Radio Shack 272-1341
or equiv.)

C2, C3—0.05-uF disc capacitor

L1—Loopstick coil (Radio Shack
270-1430)

Q1-FET, RCA 40822, 3N187,
or equiv.

R1-1000-ohms, Y-watt resistor

S$1-Spst siide or toggle switch

T1-J. W. Miller A-5495A
antenna coil

Misc.—Co-axial cable, cabinet

CommunicaTions WORLD/ 1978
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transistorized subminiature pack-

ages, virtually all serious SWLs
and radio amateurs used a preselector
ahead of the main receiver. No, not a
preamplifier, we said a preselector. A
preamplifier simply provides amplifica-
tion, usually over a broad range of fre-
quencies. With early single-conversion
receivers, and the new solid-state high
performance, budget-priced, single-con-
version receivers, a preamplifier ampli-
fies the image signal interference along
.with the desired signal. But a preselec-
tor, that’'s a whole ’nother thing. A
preselector is a tuneable, high-Q pre-
amplifier that passes only the desired
signal frequency, and usually provides
considerable attenuation at the image
frequency .

Unfortunately, preselectors have so
much gain and sensitivity they had to
be built like the Rock of Gibraltar in a
cabinet almost as large as the rock itself

BACK BEFORE EVERYTHING came in

POWER
SWITCH SI

FROM Sw
ANTENNA BPI
. \

. sWlL PRESELECTOR

GROUND TUNING ’cmxcnoﬂ RF oUTPUT

8P2 cl Ji
Plastic cabinet may be used but the front
panel should be aluminum or other metal.
Input (BP1) and output (J1) cohnections
must be kept apart.

46

in order to avoid self-oscillation. Many
preselectors were as large as the boat
anchors we used to call receivers, so
like those old tube-type boat anchors,
the preselector went the way of the
Dodo.

But a preselector can still give a re-
ceiver a good solid kick in the antenna
terminals, often digging out signals
where you thought none existed. And
the preselector can still reduce image
interference in those inexpensive solid-
state receivers that have terrific sensi-
tivity and great stability, but poor image
rejection because they’re only single-
conversion. What'’s that? You've got no
room for a big boat anchor? Who men-
tioned anything about size? Using up-
to-date technology and components, the
same as you've got in that new receiver,
you can build a rock-stable preselector
that's got more selectivity than those
old monsters, will work oft an ordinary
transistor radio 9-volt battery (or a
lightweight line-powered supply) and
will provide enough extra front-end
selectivity to practically squash image
interference in single-conversion receiv-
ers. Best of all, you can make the
whole thing so small it can be glued
right to the back of a sub-miniature
tuning capacitor—hence the name—
“Piggyback Preselector.”” The unit
shown in the schematic and photo-
graphs provides from two to three S-
units extra sensitivity (about 12 to 20
dB extra gain), depending on the par-
ticular receiver it's used with.

The Design. Input coil L1 is home-
brewed on a toroid form. Since toroids
have exceptionally high Q the input
tuning is razor sharp—sharp enough to
attenuate the image frequencies. In fact,

Add 20 dB of valuable
signal-grabbing power

by Herb Friedman W2ZLF

if this unit is tuned to 10 MHz while
the receiver is tuned to 20 MHz virtu-
ally no signal will pass through the
preselector into the receiver. On the
other hand, when the preselector is
tuned to the desired frequency it can
really snatch signals up out of the noise
level.

Don’t worry about static signals
blowing Field Effect Transistor Q1 be-
cause it's a special type with built-in
protection diodes from the gates to the
source and drain. In normal operation
the diodes are inactive, and Q1’s input
impedance is extremely high and does
not load down LI1. Transistor Q2 acts
as a matching device and power 'ampli-
fier, providing a low impedance output
for the input of the associated receiver.

Both L1’s input impedance and the
preselector’'s output impedance have
been adjusted so the/ unit delivers good
performance with every combination of
antenna and receiver. While it might be

16-TURN
SECTION

A toroid coil is the easiest home-brew be-
cause neatness doesn’t count. If the turns
aren’t spaced just so, or the turns unwind
a bit as you make the coil, it won’t make
any difference. Just spread the turns so they
take up about one-half of the form. Don’t
spread turns to take up entire form.

CoMMUNicATIONS WORLD/1978



 Preselector Will Make You  Pro in One Evening

possible to get slightly improved overall
performance by specific tailoring of the
input and output for a given antenna
type and receiver, we make no recom-
mendations and suggest you build the
model as described with no changes or
substitutions. Only if you cannot obtain
the specified Q1 should you try a sub-
stitute, and a 40673 is suggested. The
40673, however, might require some
experimentation with the values of RI
and R2. The correct values provide ap-
proximately 5 mA to Q! and 1 mA to
Q2. Bear in mind, however, that we
suggest the unit be assembled exactly as
described.

The unit shown covers the SWL fre-
quencies from approximately 5 to 21
MHz, actually reaching the top of the
15-meter amateur band. To get opti-
mum coverage of the 15-meter band
cne turn cap be removed from L1
(we’ll explain this later). This modifi-
cation will provide a greater 15 meter
adjustment range for tuning capacitor
Cl.

C1 is a sub-miniature tuning capaci-
tor with a long shaft and a plastic dust
cover over the stator and rotor plates.
(It is available from Radio Shack as
No. 272-1341. Do not substitute a simi-
lar capacitor that has a calibrated tun-
ing knob and lacks the dust cover. The
shaft on the specified capacitor also
provides the panel mounting while the
dust cover is the support for the rest of
the project.)

Construction. We built the entire pre-
selector, except the transistor radio bat-
tery which supplies the power, on a
special type of perf board which has
circles on the back of each hole to
facilitate soldering and securing the
components in place. We recommend,
however, that you make a printed cir-
cuit board from the layout shown, un-
less you are somewhat experienced in
point-to-point wiring. The location of
the components on the circuit board is
shown in another drawing.

You'll have no special assembly prob-
lems as long as you follow the parts
layout shown in the photographs. The
unit will be completely stable and free
of birdies and dead spots as long as the
input is at one end of the board and
the output is at the other end. But if
you re-arrange the layout and get the
input and output within an inch or so
of each other it will almost certainly

CoMMuNMICATIONS WORLD/1978

oscillate, and fail to work.

Mark off the approximate location
of the tuning capacitor on the circuit
board and then complete the board as-
sembly, including the power, input and
output wires. These can be about six
inches long.

Toroid Assembly. L1 presents no
winding problems as even sloppy as-
sembly will work—that’s the nice part
about toroid coils. Use solid, enameled
#24 copper wire to wind the coil
Clamp about three feet of wire in a vise
and pull gently on the free end until
the wire goes dead slack. By thus tak-
ing the spring out of the wire you make
it so it won’t unwind as you make the
coil. Wind six turns, tightly, around the
toroid core and bring the end out about
two inches. Fold the wire back to the
core, forming the ground tap, twist the
wires a few times to secure them, and
then wind sixteen additional turns in
the same direction as the first six. Using

a knife or razor, scrape the insulation’

from the wire ends and the tap. Then
tin the wires and the tap with solder.
Spread the turns so they are roughly
equal-spaced, using about one-half the
total core. Do not spread the turns to

take up the entire core, as is usually
suggested. This time, half way is best.

This coil will give frequency coverage
with this tuning capacitor about 5 MHz
to 21 MHz—just about to the top of the
amateur 15 meter band. If you want to
be able to tune through 15 meters with
tuning capicitor C1, eliminate one turn
of the coil's longer winding—make it 15
turns. Do not make any changes to the
initial six turn winding. This is the
antenna winding and remains the same.

Board. Construction. Assemble the
perf board circuit as shown—everything
except Cl. Using silicone rubber adhe-
sive such as G.E.s RTV, cement the
circuit board to the back of Cl. After
the adhesive has set (overnight), con-
nect C1 across L1’s secondary. Make
‘certain C1’s rotor, which connects to
the tuning shaft, is wired to L1’s
grounded tap. Use.an ohmmeter to de-
termine Cl’s ground (shaft) terminal
if you can’t tell by looking. But don’t
guess; if you guess wrong the tuning
will change when you remove your
hand from the tuning knob.

Okay, it’s all wired. What will you
do with the piggyback preamplifier?
Since the total current drain is about

ANTENNA INPUT
CcoiL :

BOARD

RI C2 Q2 R3

C! TUNING
CAPACITOR

Ca

The completed preselector ready for installation in a cabinet. The circuit board
cements to the back of the tuning capacitor. Note that L1 is flat against the board
and all wiring to other parts is also installed on the board. Board may be peri-type
shown, or, recommended for beginners, the printed circuit type described in text.
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PIGGYBACK SWL PRESELECTOR

5 mA you can use an ordinary transis-
tor radio battery for a power supply
and shove the whole thing into a plas-
tic utility cabinet as shown. Just as long
as the front panel is aluminum (or other
metal) a plastic cabinet can be used.

If you don’t like using battery power
you can use a slightly larger cabinet
and assemble the power supply shown
in the schematic. But remember, you
only need a 5-mA capacity, so keep T1
small. If you end up using a standard
filament transformer for T1 the cost
might exceed several years’ supply of
batteries.

Final Connections. Use some Kkind
of coaxial output connector for J1.
Even a standard phono jack can be
used. Use coaxial cable such as RG-58
or RG-59 between the preselector and
receiver and keep it as short as pos-
sible.

If you have a longwire or random
antenna use 5-way binding posts for the
input (remember, the antenna post must
be insulated from the panel). If you
have a coaxial antenna system eliminate
the ground binding post and substitute
a coaxial connector for BP1. This con-
nector can also be the phono type.

Calibrate! The tuning is so sharp
the preselector must be tuned near the
desired frequency or you might not
hear anything at all in the receiver. Use
whatever calibrations on the panel you
find necessary to put the preselector
tuning inside the ballpark.

After a signal is tuned in on the
receiver, peak it with the preselector.
If the receiver has an antenna trimmer
or tuning control make certain you also
peak the signal with the trimmer.

If some local signals come in
strong enough to overload the
unit, just detune it slightly to re-
duce its sensitivity and get rid of
the overload. 2

Full-size layout for printed circuit
board (foil side up) is shown here.
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If you use the printed circuit board shown above you can locate the various
components on the board by means of this drawing. Parts side is shown.

(SEE TEXT)
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PARTS LIST FOR PRESELECTOR
POWER SUPPLY
€5, C6—1000 uf 15 VDC capacitor
R4—1500 ohms, Y2-watt resistor
SR} through SR4—Silicon rectifier bridge, 50
PIV
T1—Power transformer 12-VAC secondary

TI =
Sl
SRI
12
120 VAC VAC
T SR4

PARTS LIST FOR SWL PRESELECTOR

B1—9VDC transistor radio battery

BP1, BP2—5-way binding posts

€1-365 pF subminiature variable tuning ca-
pacitor

€2, 3, 4—0.01 or 0.5 uF ceramic disc capa-
citors, 100 VDC

J1—Phono input jack

L1—Amidon T68-2 toroid coil form, $1.75
postpaid from Amidon Associates, 12033
Otsego St., No. Hollywood, CA 91607.

Q1—FET with internal protective diodes, RCA
type 40822* or RCA-40673*

A2—2N3394 transistor

R1—150 ohms Ya- or Y2-watt resistor

R2—2200 ohms, Y4- or Y2-watt resistor

R3—470 ohms, Y- or Y2-watt resistor

S1—SPST switch

*Available at industrial distributors of RCA
solid-state products.

SR2 1500n
AR,\‘: 9 VOLTS
~
o l 5 MA

48

ComMmMUNICATIONS WORLD/1978



ROCK BOTTOM COST

HIGH
BAND
MONITOR

by Herb Friedman

Getting bored by the temp-humidity index? Slide an inexpensive weather monitor up or down for some exciting signal hunting!

erally from $10 to $20, the

“weather monitor” has been a hot
gift item for the electronics experiment-
er, so you probably have one. Tuning
the weather station frequencies of
162.40 and/or 162.55 MHz, these
small, inexpensive radios are supposed
to keep you up to date on the latest
weather conditions. But as you've prob-
ably discovered yourself, unless you’re
a boat owner with need for tide and
sea conditions, you get a more up-to-
date report from your local news sta-
tion—-AM or FM.

Also, reception is probably not all
that great. The recommended receiver
sensitivity for weather station reception
is 0.6 uV for a 50-mile range, and
these inexpensive weather receivers
can't get anywhere near this kind of
sensitivity..

But there’s no need to let an unused
weather receiver sit on the shelf. For-
tunately, very few models use crystal
control tuning, and they are easily con-
verted to a police or fire monitor, or
even a sound channel receiver for the
higher VHF TV stations. But remem-
ber, there won’t be any super-sensitiv-
ity. TV stations might be received some
30 or 40 miles from the transmitter,
but you’ll have to be within 2 miles or
so of the average police or fire trans-
miiter to pick them up. If you live near
an airport you might get coverage of
the aircraft frequencies above 108
MHz, but with sharply reduced sensi-
tivity.

The weather monitors are generally
similar in electronic design, though the
packaging might be anything from a
cube to a desk-top pen holder. The cir-
cuits are bare-minimum superhet re-
ceivers with a local oscillator tuned
over a limited range by a panel control.
Generally, there are two panel controls,
one, for volume and one for fine tuning.
The fine tuning knob might have cali-
brations for both weather frequencies,
or no calibration at all. It doesn’t make

BECAUSE they’re priced so low, gen-
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any difference as long as the local oscil-
lator is tunable.

To change the weather monitor tun-
ing range, all you need do is connect a
small external trimmer capacitor across
the oscillator tuning capacitor—the fine
tuning control. The value of capacitor
will determine which frequencies are
tuned. Keep in mind that as you tune
lower in frequency the sensitivity is
sharply reduced, particularly below
about 160 MHz. A capacitor with a
maximum value of 7 pF will get you
down to the police/fire frequencies. A
60 pF maximum trimmer will get you
about to the top of the FM band, but
tuning will be extremely critical and
sensitivity will be very low.

A 60 pF trimmer will also get you
some of the TV sound carriers above
162 MHz. How can you receive signals
above 162 MHz if the tuning range is
lowered? Simple. The harmonics of the
local oscillator are used to receive the
TV stations. For example, if you lower
the monitor’s oscillator to, say, 100
MHz, the oscillator’s harmonic output
is also 200 MHz, and a very weak 300
MHz. (The monitor’s front end appears
to pass the frequencies above the de-
sign-range, 162 MHz, with greater sen-
sitivity than lower frequencies.)

Tear It Down. To experiment you
must first get the circuit out of its
cabinet. Keep in mind these weather
monitors are -inexpensive and designed
to be assembled quickly by unskilled
workers. Don’t go looking for tricky or
difficult assembly sub-systems. General-
ly, one or two screws are all that’s
holding the cabinet together. If neces-
sary, unsolder the speaker wires, bat-
tery wires and on-off switch wires, and
remove the circuit board from the cab-
inet. Locate the trimmer capacitor used
for the fine tuning and its two solder
terminals. Solder a 3-in. length of solid,
insulated wire to each terminal.

Check -how the board fits the cabinet
and mark the outside of the cabinet
nearest the fine tuning. Drill two small

holes at the mark and then install a
trimmer capacitor on the cabinet near
the holes. Or, you don’t have to secure
the trimmer if you feel you will ex-
periment with different capacitor values,
but it will be difficult to tune the sta-
tions with a “floating” trimmer. You
can’t hand-hold the trimmer because
the capacitance from your hand will
affect the tuning adjustments.

Slip the wires from the fine tuning
control through the holes you’ve drilled
in the cabinet and seat the circuit
board. Then reassemble the monitor.

Connect the wires protruding
through the cabinet to the trimmer
capacitor using the shortest possible
leads (cut off the excess).

That’s the whole bit. Use an insulat-
ed alignment-type screwdriver to ad-
just the trimmer. You’'ll probably be
able to tune a few TV stations immedi-
ately. Tuning police/fire calls or any-
thing else will be more difficult because
transmissions in these services are
short and fast. You can preset the tun-
ing by using a signal generator or a
well calibrated grid dip oscillator.

Remember, this is a fun project.
Don’t hope for more than acceptable
reception. But then who knows, you
might be able to tune your favorite TV
channel and keep track of the program
while working in your shop. =

Install a small trimmer on the cabinet at
a point just outside the internal trimmer.
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RX with BOI

you’ve no doubt had your share of

the age-old antenna hassle. Sad to
say, few landlords sympathize with a
shortwave listener’s need for a good
skyhook.

For those of you whose nerves are
just about shot from the continual carp-
ing about your antenna (“. . . that
confounded wire of yours was crud-
ding-up Kung Fu last night!’), the
“Boinger” will bring fast relief.

What's The Boinger. Simply put, it’s
an inconspicuous canned antenna that’ll
sit on your windowsill, drawing about
as much attention as yesterday’s news-
paper. Fact is, people just don’t notice
this little marvel. That’s the beauty of
it! But at the push of a button, this
DX-dangler literally springs into action
for you, as it accordions out to a fully-
expanded shortwave longwire antenna.
“Boinger” will be music to your ears.
That’s the sound made by the key to this
antenna, a super-long spring. And as it
unravels, it’ll also unravel your aerial
problems. And when you're ready to
call it quits for an evening, just a few
turns of the crank retracts the Boinger
back into the hardly-noticeable case,
ready for another day. It's been sug-
gested we call this unit the “Can-
destine” (clandestine can antenna),
since it does incorporate a bit of the old
cloak-and-dagger. Call it what you may,
it works in even the most impossible

IF YOU'RE an apartment-dwelling DXer,

If you decide to solder the leadin
wire to Slinky, use an X-rated
iron—something that really gets
hot. Slinky can draw away lots

of heat before the solder flows.

antenna conditions.

How It Works. Our Boinger is 'es-
sentially an end-fed helically-wound
longwire. The only big difference be-
tween it and the longwire most SWLs
use is that it is vertically-oriented.

How do you find helically-wound
wire? Believe it or not, the first place
to check is in Junior’s toy-box! Or,
head for the local five-and-ten and ask
for “the spring that walks down stairs
by itself.” Right—a “Slinky!”

Since the coil is vertical, gravity will
help pull it down for you. Rigging it to
a fishing reel will take care of pulling
it back up again. You don’t have to be
20 stories up to take advantage of this
antenna since the helical winding al-
lows you to pack tremendous wire
length into a short distance.

How To Build It. You'll need the
following items, all of which shouldn’t
run more than $6 to $10:

Slinky. Actually it’s a highly stretch-
able coil which folds down to only a
few inches, but can stretch clear across
the street.

Tin can to house the spring, about
four-inches in diameter by five-inches
deep. A salted peanut tin is perfect.

Some odds and ends from your fish-
ing gear—a handful of lead weights, and
a fishing reel with heavy-duty line. Now
don’t panic, the cheapest reel available
will do. We've seen, and used in our
own Boinger, a plastic reel that goes

Canning Slinky after it is fixed

to a wood insulating block. Here
author is checking clearance of
block and Slinky from can’s inside.
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Here’s how you can lick the no-antenna-on-the-roof edict
landlords use to torture SWLers—by Ralph W. Perry

o

for about $3.

V5-in. conduit pipe cut to the length
you need. Aluminum electrical conduit
is easy to bend, and you’ll need a screw-
end adaptor to secure it to the can. If
you use iron pipe, it can be threaded at
the can end, but it’s hard to bend.
However, elbow pieces are available.
Look at Y2-in. copper tubing. It’s easy
to work with and can be soldered to
the tin can.

Miscellaneous  hardware: clamps,
screws, and a piece of 4-inch-thick
wood to fit in the can.

Construction. Solder an insulated
leadin wire to the top end of the Slinky
coil—or secure it with a machine screw.
Any way you do it is okay so long as
it’s mechanically secure. Be sure not to
let the antenna leadin wire contact the
can or the conduit.

The conduit pipe serves double-duty
in the Boinger. It is both the support
for the unit and the feeder channel for
the fishing line that controls the an-
tenna’s ups-and-downs. Bend the pipe
into a flattened-out Z, with the center
strut at right angles to the ends. Then,
lay the pipe down flat and bend one
end so it points straight up.

Put the wood-coil assembly into the
can, and drill a hole through both, big
enough for the pipe to fit through. Slip
the end of the pipe (the end you made
the last bend in) through the hole in
the top of the can and through the

Boinger is finished and ready for
installation. Outside world
look out! A coat of black paint
will keep down reflections and
neighbor’s questions. Keep in
mind the SWler's code, “Out

of sight, out of mind!”’
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wood, clamping both below and above
with epoxy glue or threaded pipe and
nut so it is solidly joined. Slip the wire
through a hole in the can top, and tape
it along the length of the pipe. It’s a
good idea to liberally apply putty or
silicone sealer to the can top to seal the
cracks—the Boinger will withstand some
pretty rough weather.

Now, thread the fishing line into the
far end of the pipe and pull it through
the coil. Make a cross-hatch with two
wires across the bottomn loop of the
Slinky (opposite end from the solder),
and tie the fishing line, along with a
few weights, here.

Mount the fishing reel on your inside
window sill, and bolt the pipe to the
outside wall. Depending upon the type
of window, you may have to cut a
small piece of glass out of the corner to
feed the pipe through. We found that
closing the window on the pipe and
then trimming a wooden “stopper” to
size for the crack is one good way.

Attach the leadin wire to your re-
ceiver and let out some line on the
reel. Boing! Gravity and the weights
will stretch out your mini-antenna as
far as you need. When you’re finished,
the coil will reel up and fit neatly in the
can. Paint it a dull black, draw as little
attention as possible when you install it
and, believe it or not, you’ll be surprised
when nobody notices all the trouble
you've gone to! [ ]

The finished setup may look a

bit weird to the SWL’s XYL,

but that is the price she must pay
to keep the OM at home evenings.
Heavy wire running left and down
is a shielded coax cable used

as the leadin, and thinner wire
running left is ground lead.

COAXIAL LEADIN

PIPE OR

// CONDUIT
o

THREADED END
OR SCREW
ADAPTOR

GROUND COAX
SHIELD TO TIN
CAN !

LEADIN WIRE
CONNECTS TO

CENTER b
CONDUCTOR
OF COAX ———_

CONDUIT
~NUT
TOP END OF i
SLINKY CONNECTS
TO LEADIN WIRE
MACHINE
SCREW

wooD ' -
BLOCK /I|l'l TTTT—NUT
i |
INSULATING
PLASTIC TAPE
PATCH
FISHING __
LINE
SLINKY

FISHING WEIGHT
PRI IOZs

We blew up Boinger so you could put
it together. Electrical connection of
Slinky to antenna leadin wire should
be insulated from tin can and pipe

or conduit.
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Beat the Antenna Spiral

These low-cost antenna shortcuts get results.

[] BEGINNERS to the shortwave listen-
ing (SWL) hobby have no difficulty in
obtaining good receivers, either budget
jobs or gold-plated specials, when start-
ing their first listening shack. Putting
up antennas is their downfall.

Antenna theory is beyond the grasp
of most novices. It is very complex at
the beginning and rapidly becomes in-
comprehensible as different antenna
types are introduced. So, why not take
a shortcut approach to your first anten-
na installation. Get your new receiver
pulling weak signals as you pile up lis-
tening hours with exotic DXing. What
about antenna theory? It'll come if you
work at it by reading theory books, but
in the meantime here are three record-
ed case histories to low-cost antenna
shortcuts which may be profitable.

Case No. 1—The Dangler. Harry is
a youngster I met while giving a talk to
the local high school student body dur-
ing Science Fair Week. Harry was fas-
cinated by the idea of English language
newscasts from far-away places, so he
bought a Realistic DX-160 receiver and
set up a listening corner in his upstairs
room in his folks’ Colonial-style house.
For an antenna, he dangled an odd
length of wire out the window, letting it
drop to the ground. The BBC and Ra-
dio Moscow came in fine except on
rainy nights. In fact, it was a rainy
evening when he rang my doorbell for
help.

Harry’s long wire was long and that’s
all it had going for it. It was vertically
polarized (wrong) by hanging down
and shorted out to ground (not good
either) on damp nights. What Harry
needed was a length of wire extended
from the window to a distant pole, out-
building, garage, or tree. In Harry’s
case, some sturdy trees outlined the
houses’s property line and he could run
a 60-foot antenna with no difficulties.
The antenna pointed due North-West
and in his area of the U.S. was able to
pull in Europe, North Africa, and the
Near East with ease. Here’s how we
went about licking Harry’s problem.

First, I told Harry that a good long-
wire antenna should be at least 30 to
100 feet long for good reception per-
formance on 2 to 30 megaHertz
(MHz). As mentioned earlier, a 60-foot
run was possible. A sturdy tree was
selected because it hardly swayed in
strong winds at the 20-foot level where
the antenna would be secured. Some

b2

by Lennie Loeb

slack (one foot of droop) was left in
the antenna to compensate for tree
sway and strong winds. Harry’s anten-
na details can be seen in Fig. 1.

Antenna wire and antenna long wire
kits are available everywhere. Harry
actually used the Radio Shack short-
wave antenna kit (278-758) which con-
sists of 75 feet of bare copper antenna
wire, 50 feet of lead-in wire, four in-
sulators, and instructions. Harry had no
trouble at all getting the antenna.up.

Harry was a little smarter than me.
He remembered to protect against light-
ning. Singe shortwave lightning arrester
kits are usually not available locally,
Harry made do with lightning ar-
rester parts made for TV. The parts
available from Radio Shack include the
arrester (15-911), ground rod (15-
530), 40 feet of aluminum wire (15-
035), and other small parts. The TV
arrester has two screw-tight terminals
with star washers for the 300-ohm TV
line, however Harry only used one for
his antenna and the other was left un-
used. The whole lightning installation
bit came to about $5.00. That’s cheap.
To bring the antenna lead-in into the
house, Harry used a “Wall-Thru” tube
(Radio Shack 15-1200).

Now I don’t see much of Harry.
Maybe once in a while he’s at the
Pizza joint with a date, but you can be
sure Harry’s getting a lot of DXing and
veries every week.

Case No. 2—The Specialist. T've
known Mort for over 20 years. We
knocked about through high school and

somehow the paths of our lives are
forever crossing. At one such juncture,
Mort invited me to his home to see his
new shortwave listening shack which
sported a brand-new freshly assembled
Heath GR-78 receiver. The GR-78 is a
hot receiver. Unfortunately, I couldn’t
say the same for Mort’s antenna. Mort
was always inclined to specialize, and
he had rigged up a dipole antenna with
300-ohm TV antenna lead-in wire. Mort
wanted to log the 41-meter band and
found it offered poor reception in his
area. Besides, the noise was too high.
He was asking, if not pleading, for ad-
vice.

First of all, I told Mort that dipole
antennas are cut to exact dimensions
for specific frequency bands as shown
in Fig. 2. The dipole consists of a wire
of a specific length which is cut in half.
At the mid-point and both ends,” each
half of the wire is insulated from each
other and insulated from ground. The
lead-in cable from the antenna is ac-
tually two wires, and it’s best to use a
73-ohm coaxial cable (coax) because
it is inexperisive and commonly avail-
able. Without getting into theory, let me
say that a 73-ohm coax lead-in cable
“matches” a dipole antenna with less
signal loss than does a 300-ohm TV
twin-lead cable. On the design board.
dipoles have a 75-ohm impedance and
match pretty well into 73-ohm coaxes.
The 300-ohm cable Mort was using was
a bust.

The equation for determining the
overall length for a dipole antenna at a

'
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given frequency is determined by divid-
ing the given frequency in kiloHertz
into the number 468,000. Or, as seen
in the text books:

L — 468f.000

Where L is the overall length of the
dipole in feet and f is the desired re-
ception frequency in kiloHertz (kHz).
I computed the overall length for dipole
antennas to receive the international
shortwave broadcast bands using the
mid-frequencies of each band and listed
them in a table that appears on this
page.

When buying materials for a dipole
antenna, wire and insulators are the
same type as required for the long wire
antenna. The lead-in coaxial cable
should be RG-59/U or RG-11/U, each
of which exhibits 73-ohms impedance.
Stay away from unknown coax types or
those with different impedances (ohms).
As a guide, a table given on this page
lists commonly available coax cables
and their impedances. Any coax ex-
hibiting an impedance in the 70's is
good for the purpose. Let price dictate
your selection.

I did not forget the lightning arrester
in Mort’s antenna. At the window, out
of reach of the rain, I installed a Radio
Shack coax static discharge unit (21-
1049). This gadget requires PL-259
connector on the coax lead-in cable.

E-- L (LENGTH IN FEET) -
r- - 172 e L/2 -
—e [% NES AL
CENTER —* Al
INSULATOR (3) ~ CONDUCTOR SHIELD
COAX LEAD-IN
CABLE STATILSZNII%ISCHARGE
i TO RECEIVER
= { J———= ANTENNA
TERMINAL
#8
ALUMINUM/
GROUND
WIRE
GROUND ROD
Fig. 2. If you want the kind of DX Mort is
getting, put up a tuned dipole antenna.

Dipole Overall Length
for the Shortwave Broadcast Bands

Mid- Length
Frequencies Frequencies (feet—
Band (kHz) (kHz) inches)
120 2300-2495 23975 1952
920 3200-3400 3300 14110
75 3800-4000 3900 120—0
60 4750-5060 4905 95—5
49 5950-6200 6075 770
41 7100-7300 7200 65—0
31 9500-9775 9637.5 48—7
25  11700-11975 11837.5 39—6
19  15700-15450 15275 308
16 17700-17900 17800 26—3
13 21450-21750 21600 21-8

Coax Lead-in Cable

Cable Type Typical Ohms
RG-11/U 75
RG-59/U 73
RG-59A/U 75
RG-598/U 75
F-11/U 75
F-59/U 73
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Its worth the trouble. A grounding
screw on the connector attaches to the
grounding wire and ground rod. An
ounce of prevention can save your
home.

A dipole has some bonuses. For ex-
ample, a dipole works equally as well
on frequencies three times the designed-
frequencies. Thus, a 41-meter band di-
pole which will pull in 7100-7300 kHz
signals will also receive 21300-21900
kHz which covers the 13-meter band.
Or, if there is sufficient space to string
a 195-ft. antenna for the 120 meter
band (2300-2495 kHz), then you
could pull in the 120, 41 and 13-meter
bands. Of course, if you want all the
shortwave bands, then your best bet is
a commercial dipole antenna with built-
in wave traps.

Don’t see much of Mort anymore
except at the supermarket. Seems he’s
a ‘“stay-at-home” type lately. Happy
DXing, Mort.

Case No. 3—The Cliff Dweller.
Carl is a fun guy to know except when
he’s upset. For example, Carl drove
over on Sunday afternoon to tell me a
story he was barely capable of getting
out. He had picked up a used Drake
SPR-4 receiver at a fantastic price at a
flea market and wanted to get involved
with DXing in a hurry. It was impor-
tant to Carl since he teaches French
and German, and shortwave DXing
would keep his foreign language skills
sharp. Unfortunately, Carl lives on the
14th floor of a 24-story apartment
house near the city center. His land-

(Continued on page118)

OF ALUMINUM FOIL

LEAD-IN
WIRE

RECEIVER

ONE LONG PIECEV

Fig. 3 How to install an aluminum foil

antenna like the one that set Carl straight. ~. > N
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Easy-to-build, inexpensive SWL skyhook covers 8 bands!

lar-for-inflated-dollar  your best

SWL investment is a good antenna
system. But, you ask, what is a really
“good” antenna? It's one that’s easy to
construct, inexpensive to build and will
pull in stations on all of your favorite
bands equally well without a compli-
cated switching system. And that’s a
good description of our Mini-Priced
Multi-Band antenna system.

For less than $20 you can construct
this simple-to-build and easier-to-oper-
ate antenna on even the smallest of lots.
With an overall length of less than 80
feet, this home-made DX chaser will
hring in each of the seven major inter-
national shortwave bands plus CB for
fun when nothing else is cooking. A
couple of hours on a Saturday after-
noon will put it up and you’ll soon
wonder how you ever eavesdropped the
ether without it.

Technically our Mini-Priced Mutli-
Band is a resonant dipole antenna with
eight different-length half-wave legs and
low-loss coax leadin to match. But what
mitkes the system unique is that the an-
tenna needs only 180 feet of popular
300 ohm TV twinlead (lead-in) wire
available everywhere. Other easy-to-get
parts include a perf-board box to house
the center taps, a few solderless termi-
nals to hold things together and 25 to
50 feet of RG-59/U coaxial cable to
bring the signal down to your receiver.
It’s about the simplest, most practical
and least costly SWL antenna a hobbyist
can build.

Antenna Theory. The resonant-dipole
antenna has won universal acceptance,

NEARLY EVERYBODY knows that dol-
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by Dan Ramsey

literally, as SWLers the world over rely
on its simplicity and sensitivity It’s easy
to understand why.

A half-wavelength dipole (cut to half
the electrical length of the incoming
shortwave, then tapped in the center)
offers the advantage of receiving one
group of frequencies, or a band, strong-
er than others striking your antenna at
the same time. It is frequency-sensitive.
As opposed to the popular longwire,
which is a “general” antenna, the dipole
is a specialized antenna. It specializes
by resonating—being most efficient in
receiving a particular band, for which
it was designed. It is frequency-selective.
And because it is physically little more
than a longwire antenna tapped in the
center rather than on the end, the dipole
is nearly as easy to construct.

However, the dipole does have cer-
tain disadvantages. The problem is that,
though a dipole is usually most sensitive
to whatever signal range you have cut it
to receive, its frequency range is rather
narrow, and it is much less efficient on
outside frequencies than the general-
coverage longwire antenna.

You can turn this fact to your advan-
tage by setting up a resonant half-wave
dipole for each of your favorite bands.
This will insure that you can listen to
any one of these bands with top sensi-
tivity while attenuating signals from
outside the band so they don’t interfere
with your listening pleasure. The bands
you’ll probably choose are the seven
international shortwave bands (49, 41,
31, 25, 19, 16 and 13 meters) plus
something just for fun, like eavesdrop-
ping on the CBers (11 meters).

So what we've designed is an eight-
band resonant half-wave dipole anten-
na. And it’s engineered for low cost,
selectivity, sensitivity, and efficiency.
Now that we’ve designed our “perfect”
antenna, in theory, how can we make it
actually fly?

Simple! By using various lengths of
300 ohm TV twinlead wire we can have
four parallel sets of double wires that
will resonate in the middle of each of
the eight bands we’'ve chosen. Why
twinlead? It's easy to obtain for one
thing. Nearly every town has at least
a TV repair shop where you can usually
buy twinlead in 50 and 100 foot rolls
or cut to specific lengths for about 4
to 9 cents a foot. Also, it offers two
insulated antenna wires in one weather-
proof package.

When buying your twinlead, you
won’t want the best, the shielded type,
because that would defeat your pur-
pose of getting the signal to the en-
closed wire with the least amount of
loss. And you won’t want a low-grade
type either, because of the brittleness
of the wire and insulation. About the
best wire for a shortwave antenna is
7-strand number 20 or 22 wire. And
the better-grade foam-insulated TV
twinlead is made up of 7x22 copper
wire. Perfect! It's highly-conductive,
weatherproof, self-supporting and inex-
pensive.

Let’s go back to resonance. Engineers
have come up with a simple formula
that will help you decide what length
you will want to cut each of your an-
tennas to in order to make them reson-
ant (most sensitive to one frequency

CoMMuNIcATIONS WorLD /1978



®

range) half-wave dipoles. The formula

is:
468

F (MHz)
which means: one-half a wavelength is
equal (electrically) to the magic num-
ber of 468 divided by the frequency
you desire (measured in Megahertz).
The answer is in feet. Example: for the
49-meter band (5.95 to 6.2 MHz), use
the approximate center frequency (6.075
MHz) in the above formula and you
will come up with 77 feet. That's the
length of wire you'll need to make your
antenna resonant, or most sensitive, to
that frequency band. It’s a simple proc-
ess to choose the lengths you'll need
for each of the eight shortwave bands
we've decided on. (See our Resonant
Antenna Table)

Construction. Putting the whole
thing together is easy. The 49- and 41-
meter band wires will be mated in one
twinlead, the 31 and 25 meter bands
go in another, 19 and 16 share a twin-
lead, and 13 and 11 meters take the
final length.

Steps: Cut each twinlead to the long-
er of the two resonant lengths (Cut the
49-41 meter twinlead to 77 feet.). Then
figure the difference between the two
resonant lengths (41 meters should be
65 feet long, so the difference is 12
feet. Divide the difference by two (an-
swer—6 feet) because you are eventu-
ally going to cut the whole twinlead in
the center to tap it and will want an
equal amount of resonant antenna on
each side of the center tap. Come in
that distance (6 feet) from each end
and snip the botrom wire of the twin-
lead at that point. Then go to the closer
end, cut the bottom wire back, take a
firm grip on it and zip it out through
the side of the insulation to the point

=12 wavelength.

Basic parts for your Mini-Priced
Multi-Band are two rolls of 300
ohm TV twinlead, about 50 feet
of coax cable, perf-board box,
electrical tape and solderless
spring terminals. The two short
pieces of rigid wire are used
for making the common con-
nections at center of the
antenna array.

where it was snipped.

Do this with each of the four twin-
leads according to the lengths in the
Resonant Antenna Table. Remember, if
you have purchased your twinlead in
two 100 foot rolls to cut the 77 foot
and 21-ft. 8-in. lengths out of the same
roll.

To make your antenna a dipole you
must tap it in the center. This is done
by first folding each twin-lead exactly
in half and cutting it. With 178 feet
of wire all over the floor, you should
tape appropriate sections together and
labe! them as they are cut to avoid
later confusion. When you lay the an-
tenna system out on the ground it
should look like the spread wings of
an eagle, tapered inward from top to
bottom and with the center tap cuts all
meeting in the middle. Now it's time
to tie it all together.

Here’s where the other parts come
in: the perf-board box, the solderless
spring terminals, coax cable -and the
electrical tape.

First, open up the perf-board box
and lay the gray or perforated section
open end up. (You can use a hobby
box and a perforated board also, but
the Archer brand Experimenter’s P-Box,
distributed by Radio Shack, has a dis-
tinct advantage in that necessary holes
can be cut in the gray portion of the
box with a hot soldering iron.)

Next, cut four holes in each side of

the box for the twinlead, and one at
the bottom edge for the coax. Then
bring the four half-sections of twin-
lead into each side of the box, strip all
wires back about one inch, make a hole
in the center of the insulation another
Ya-in. back for the spring terminals and
insert them into the insulation. Next,
put the two loose wires from each twin-
lead into its respective terminal, push
the terminal into the correct holes in
the perf-board box and connect the ter-
minals on each side with a common
wire. Now you have all wires from one
side of the box connected commonly,
and all wires from the other side con-
nected at another common point.

The next step is to bring the coax
cable in from the bottom, connect the
center wire to one common set of taps
and the outer (shield) braid to the
other set. You should spot solder the
terminals when you've completed your
work to assure a good electrical bond.
Close the box and seal it with electrical
tape. You're just about finished.

Stretch all of the twinleads out in
paralle! from the box. Every three feet
or so, wrap electrical tape from the top
to the bottom twinlead leaving about an

Short lengths of electrical tape help space
out the twin-leads to keep them isolated
and to support them in place properly.

After final assembly the perf-board
box is closed and sealed with black
plastic electrical tape. Coax cable
leadin js shown exiting at center front.

Twin-leads enter box at side—coax exits
at bottom. Spring terminals conduct sig-
nals, also serve to secure twin-leads.

.COMMUNICATIONS WORLD/1978
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Mini-Cost Multiband Antenna

inch between each one. This is done so
the top 1winleads will support the bot-
tom ones. For further support, use a
short cord to tie the top two Y4-wave
legs together an the outside of the box.
This will minimize stress on the top
twinlead center connections when it is
installed.

The next step is rigging up your an-
tenna. You will need 80 feét of space,
lengthwise. A strong nylon cord tied
from each end (egg insulators not need-
ed) and to a nearby support will do
the trick. Make sure you raise the an-
tenna to a height of at least 20 feet and
away from obstacles that would attenu-
ate the incoming signals. The higher it
is, the better it will be. Carefully run
your coax in to tne shack, hook 1 up
and stand back.

Signal Tracing. To see how your
Mini-Priced Multi-Band works, let’s fol-
low an incoming signal. It hits your an-
tenna along with a hundred others, but
your dial is tuned to 9.690 MHz in the
31-meter band. Because signals follow
the path of least resistance and because
the lowest resistance is between your
top wire on the second-from-the-top
twinlead and your receiver, that partic-
ular signal is chosen. It runs towards the
center of your dipole. At the same in-

stant, the identical signal is coming in’

from the other half of your half-wave
dipole and rushes towards the perf-box.
They haven’t met yet.

Even though you are using what’s
called 300 ohm twinlead, the ac-
tual impedance (resistance of an AC
circuit) of each dipole is about 70
ohms as it is in every center-tapped
half-wave dipole antenna. (The im-
pedance would be about 300 ohms if
the farthest ends of the twinlead were
loaded or connected together, but they
are not.) And so your 72-ohm coaxial
cable is a near-perfect match. The sig-
nal again takes the path of least resist-
ance, down the coax to your receiver.

Some inexpensive communications-
type receivers have higher input im-

RESONANT ANTENNA TABLE
BAND LENGTH TRIM
(meters) FREQ. (MH2) (Ft.) (ends)
49 5.95-6.2 77 none
41 7.1-7.3 65 6 ft.
31 9.5-9.775 482% none
25 11.7-11.975 3925 41 ft.
19 15.1-15.45 30% none

16 17.7-17.9 2642 in. 2Va ft.

13 21.45-21.75 21% none
11 26.965-27.22517+6in. 2 ft.

56

pedande, but most better-quality com-
munications receivers have an input im-
pedance of about 75 ohms. Again, a
very close match for your incoming sig-
nal and it rushes into your tubes and/
or transistors to be amplified, rectified
and certified “good SWLing.” No load-
ing coils or bandswitches necessary.

Hints. Remember that the dipole an-
tenna, while able to detect signals from
just about any direction, is most sensi-
tive to signals coming in broadside (at
right angles) to the antenna. So try, if
you can, to run your antenna basically
north and south if you want to receive
most signals from the east and west.

Another plus for the dipole is its

PARTS LIST FOR MINI-PRIGED
MULTI-BAND ANTENNA
178 ft. 300-ohm foam TV twinlead
25.50 ft, as needed for lead-in, RG-59U
coaxial cable
Perfboard box or experimenter’'s P-box (Radio
Shack 270-105 or equiv.)
Solderless spring terminals
Roll electrical plastic tape
You can’t listen to all the world if you
can’t hear all the Bands. Hear all the
action with a multi-band dipole antenna!

noise-cancelling characteristic. Each of
the Y4-wave legs brings the signal to
your receiver as a mirror of the other.
One runs down the center wire of the

, coax and the other moves via the out-

side coax braid. When they meet in your
receiver they mix and cancel much un-
desired” amplitude-modulated impulse
noise. Another good reason why the
dipole is so popular.

Horizontal and vertical polarization?
Don’t worry about it! After skipping off
the ionosphere a time or two, it doesn’t
make any difference whether the station
sent the signal out with a horizontal or
vertical antenna. It’s flip-flopped
through the atmosphere enough before
it gets to you so the signal is virtually
omni-polarized.

While you’re installing your Mini-
Priced Multi-Band, don’t forget the
value of an antenna lightning arrester.
It may save your receiver from an over-
load of a few thousand volts. And it
doesn’t take lightning to make it a
useful gadget. It will also discharge the
static electricity that can bulid up on a
wire during an electrical storm. It’s
great insurance!

Long -time SWLers know that one
dollar in the antenna system is worth
about ten dollars in the receiver. So this
less-than-$20 project may just inflate
your shack’s value by almost $200. And

. that's a good investment in any econ-

omy!

POINT-TO-POINT UTILITIES

Country and Frequencies (kHz)

Argentina—6862, 10875, 13382, 15635, 17690,
Albania—7790

Algeria—7885

Afars and Issas—19545 .

19600 >
Australia—8789, 9230, 10420, 13425, 16010,
19015
Azores—6519, 8694
Barbados—11125, 15930, 19456
Belgium—7927, 10725, 14360, 16287

Brazil—19820, 20720
Cameroun— 11617 15832, 19890

Canary Islands—10690
Ceylon (Sri Lanka)—7820, 11095, 15727, 18445
Chad—11608, 19290 .

Colombia—9075, 10230, 14575, 22965
Costa Rica—10985, 13380, 17620
Denmark—10420, 11460, 14705, 14785

Ecuador—16610, 19605
Ethiopia—15540, 19045

Finland—14767

France—13535, 14485, 15805, 16398, 18205
Gambia—13797
Germany, East—13375, 20060

Germany, West—10850, 16430, 21780
Greece—7355, 17363

Honduras—6905, 11190

Israel—10305, 11640, 15786, 18350
Italy—10135, 14485, 17408, 18630, 19620
Jamaica—7735, 10355

Japan—13950, 15700, 18725
Kenya—17575, 19630
Liberia—19940, 19980
Malaysia—10444
Martinique—10155, 17565
Mexico—7350, 10565, 17510, 20800

Netherlands—8160, 10735, 18626, 20055

New Zealand—11590, 14780, 18360

Panama—5145, 5765, 9152, 10670

Peru—10970, 14845, 16100

Saudi Arapla—8155 10405, 11417, 13910,
15603, 18085

Slngapore—8169 13126, 15720

Spain—10120, 11020, 19030
Sweden—16052, 18295

“Tahiti—11665, 19305

Turkey—6491
Upper Volta—11095, 18089
USSR—13670, 15440, 16215

Venezuela—11085, 13860, 14385
Yugoslavia—10780, 18542

HEY CABBIE!

UHF Channel
Number

Freq. VHF Channel
(MHz) Number

152.270
152.300
152.330

152.360
152.390
152.420
152.450
452.050
452.100
452.150
452.200
452.250
452.300
452.350
452.400

~N OO WM =

O~ bW N
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COMMUNICATIONS WORLD SPOTLIGHTS

Move your own SWL radio center into the computer age!

[JThough there has been much talk of
personal computers in the sense of two
cars in every garage and a computer in
the den, until the Radio Shack TRS-80
there was nothing that could be used by
someone totally unfamiliar with elec-
tronics. If you couldn’t tell a Molex
socket from a D-connector there wasn’t
much chance you'd be able to interface
(fancy term for interconnecting) the
components that go into making up a
basic computer system.

The TRS-80, however, is a whole
different idea in personal computing.
Just push together three common DIN
connectors such as you might find in a
typical hi-fi system and you have an
instant computer system pre-program-
med with BASIC.

The TRS-80 consists of three inde-
pendent equipments. First, there’s the
computer itself with its associated plug-
in power supply. Housed in a cabinet
approximately 16%2-in. wide x 33s-in.
high x 8-in. deep, with an integral key-
board, the computer has a resident 4K
basic, graphics, and 4K RAM (ran-
dom access mernory) which can be
expanded to 16K on-board, or 62K
with a planned outboard accessory. The
back of the computer has DIN connec-
tors for its power supply, the video
output (for CRT display), and a tape
recorder. The main power on-off switch
is located adjacent to the connectors.
On the rear left is a cover plate for an
expansion port (fancy term for printed
circuit connector), and the reset switch
‘that bails you out if your program

COMMUNICATIONS WORLD/1978

bombs and locks the computer into a
loop.

The basic computer and its plug-in
power supply is priced at $399.95 (as-
suming it ever becomes available as a
separate item).

The second equipment in the system
is a 12-inch video display monitor
priced at $199.95. Front panel operator
brightness and contrast adjustments.
Unlike the usual video monitor which
has a UHF or BNC connector input—
and you provide the matching cable
and connectors—the Radio Shack video
display has a permanently attached in-
put cable with a DIN connector that
plugs into the computer.

The final equipment in the package is
a Realistic CTR-41 cassette recorder
usually priced at $49.95. It is supplied
with signal and control cables that plug
directly into the computer. The record-
er is used for storing user-programs, or
for loading the computer with a pro-
gram from several program packages
available from Radio Shack—among
them a payroll program for up to
twelve employees, a personal finance
program, and a special math education
program.

Though the three items individually
represent cost of $649.95, the package
price, including a 300 page instruction/
programming manual, is $599.95.

Why For Me? Many of the uses for
a computer such as the TRS-80 are
fairly obvious. They’re great to keep
track of payrolls, do the bookkeeping,
balance your checkbook, figure recipe

 RADIO SHACK
IRS-80 COMPUIER

sizing, stuff such as that. There are,
however, a myriad of other uses for an
item such as the TRS-80.

You, as a reader of CoMMUNICA-
TIONS WORLD, may be wondering what
it is the TRS-80 can do for you. Well,
it could change and improve your hob-
by in manners which sound almost like
science-fiction.

As you on the Shortwave bands
know, the broadcasters are ‘constantly
shifting their schedules as to English-
language programs, times, even their
frequencies. When you pick up a copy
of CW you can thumb through and
find out what’s changed recently, but
then you have to try to collate all the
changes with your listening habits, log-
books, etc.

Use the TRS-80. All you would have
to do is to have a program stored on
the tape player which lists all the Short-
wave stations you're interested in. Any
changes could be entered onto the com-
puter, which would automatically
change the stored program. From then
on, if you wanted to listen to Radio
Sweden, all you’d have to do is to type
R. SWEDEN and the computer would
give you the latest time, frequency and
program schedule you had enterd.

You could also keep your logbook
on the computer. Imagine punching in
a date reading out exactly what stations
you had heard, times and frequencies,
if a verie had been sent, a QSL re-
ceived, and even how conditions had
been in general—even if it had all taken
place years ago. No more hunting for
old, musty logbooks with the advent of
the computer age!

How It Works. Let’s start with the
manual. The final version was not avail-
able when this article was prepared. In-
stead, an abbreviated user’s manual,
sufficient to get anyone started, was
supplied with the first systems. It is
literally a work of art. The quality of
documentation (another fancy word,
meaning instructions and technical in-
formation) usually supplied with per-
sonal computing equipment is “the
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pits"—abysmal is too good a descrip-
tion. The preliminary instruction man-
val for the TRS-80, however, is out-
standing by any consumer standards.
We can only hope the same person
prepared the final 300 page manual.
The only problem with the manual is
that the demonstration “multiplication
tables” program has two typographical
errors and the program won’t run. This
is a fun program and will probably be
the one you'll try at a Radio Shack
store so make the following changes:
statement #70 should read “. . .. ...
GOTO 130”; statement #110 should
TCAUN R it 0 v BT r GOTO 20”. (As we
said, this is a preliminary manual.)

To use the computer, just press the
power switch. If the screen fills with
scrambled alpha-numerics simply press
the power switch again and you'll see
the word READY. The computer is
now ready for use.

If you want to save a program you
need only install a good quality audio
cassette in the recorder, preset the re-
corder’s controls to record, and enter
CSAVE on the terminal. The computer
automatically starts the recorder and
feeds the program to the tape. Taped
programs can be loaded into the com-
puter by entering CLOAD on the ter-
minal. (The computer automatically
converts the digital pulses to audio sig-
nals for recording and vice versa for
loading.)

Radio Shack has announced inten-
tions to make available; at a later time,
peripherals for “hard copy” (a printer)
and a disc system. By the time you are
reading this, one or more accessories
might already be available.

Though the overall concept of the
TRS-80 personal computer is good, the
4K basic leaves a bit to be desired. It
somewhat limits the potential, primary
consumer use of a computer—that of an
educational aid. The 4K basic lacks
trignometric and transcendental func-
tions, limiting its math level to ele-
mentary grades. Junior High and High
School would require, at the very least,
the trignometric functions. Radio Shack
has announced a Level-Il BASIC will
be made available—which we assume
will be essentially some form of 8K
BASIC with the trig and transcendental
functions.

The BASIC is in plug-in ROM (read
only memories) so we assume Level-II
BASIC would be installed by simply
exchanging one or two ICs. (The com-
puter easily comes apart by removing
a few screws.)

The recorder runs at 300 baud, so
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Programs can be recorded on and loaded from a cassette, any high-quality audio tape
may be used. The “Game” tape comes with the TRS-80 and includes Blackjack and
Backgammon. You can use the tape system to make many of your own programs.

This is the actual computer, just one IC after another. The two large chips in the
middle, with the white centers, are plug-in ROMs (Read Only Memories). These are the
chips which contain the BASIC language that allows you to “falk” to the computer.

The complete system is small enough to fit oh a desk and leave plenty of room for a
study area—or a receiver. You can move the video display to a shelf and the computer

will take up less space than an open book.

(T uum."

Eadgiadnadd

The three DIN connectors on the rear are for the power supply, video terminal and
audio cassette recorder. A cover, shown lifted, coneals an expansion port which will
be used for future, optional accessories such as magnetic and disk recorders.

saving and loading a user program can
take considerable time. One of our
programs took almost 8-minutes to
save, and 8-minutes to load. Radio
Shack undoubtedly used 300 baud in
order to utilize an inexpensive audio
recorder, but a high speed digital re-
corder would be preferable. There are
indications from Radio Shack that they
are planning for high speed mass-data

tape recorders in the near future.

It doesn’t matier where your interests
lie. The future has arrived in the form
of personal computers. Everyone will
be using them soomer or later and, if
you want to get in on the ground floor,
the Radio Shack TRS-80 can serve as
an excellent introduction.

For additional information circle
No. 32 on the reader’s service card. B
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WUEEES RADIO LOG

AN UP-TO-DATE DIRECTORY OF NORTH AMERICAN AM, FM, AND TV STATIONS

INCLUDING A SPECIAL SECTION OF WORLDWIDE SHORTWAVE STATIONS

U.S. AM STATIONS BY FREQUENCY

Call Location W.p.
540—555.5
KVIP Redding, Calif. 1000
WGTO Cypress Gardens,

Fla. 50000d
WDAK Columbus, Ga. 5000
KWMT Ft. Dodge, lowa 5000d
KNOE Monroe, La, 5000
WDMV Pocomoke City, Md. 500d
WLIX Islip, N.Y. 50d
WETC wendell-Zebulon, N.C.

5000d

WARO Canonsburg, Pa. 250d
WYNN Florence, S.C. 250d
WDXN Clarksville, Tenn. 1000d
KDLT Delta, 1000d
WRIC Richlands, Va. 1000d
WYLO Jackson, Wise, 2804
550—545.1
KENI Anchorage AK 5000

KOY Phoenix AZ
KAFY Bakersfiold, Callf. 1000

KRAI Cralg, Colo. 5000
WAYR Orange Park, Fla, 1000d
WGGA Gainesville, Ga. 5000
KMVI Walluku, Hawali 5000
KFRM Sallna, Kans. 5000d
WCBI Columbus, Miss, 1000
KSD St. Louis. Mo, 5000
KBOW Butte MT 5000r
WGR Buftalo, N.Y, $000
wDBM Statesvlile, N.C. 500d
KFYR Bismarck, N.Dak. 5000
WHKRC Cincinnati, Ohio 5000
KOAC Corvallis, Oreg. 5000
WHLM Bloomshurg, Pa. 1000
WPAB Ponce, P.R. 5000
WGNG Pawtueket RI 1000
KCRS Mldland, TX 5000r
KTSA San Antonlo, Tex. 5000
WDEV Waterbury, Vt, 5000
WSVA Harrisonburg, Va. 5000
KAR) Blalne, Wash. 5000
WSAU Wausau, Wis. 8000
560—535.4

WOOF Dothan AL 5000d
KVOK Kodiak A 1000
KBLU Yuma, AZ 1000
KSFO San Fran., Callf. 5000
KLZ Denver, Colo, 5000
WQAM Miami, Fla. 5000
WIND Chicago, |II. 5000
WMIK Middleshoro. Ky. 500d
WGAN Portland, Maine 5000
WFRB Frostburg, Md, 1000d
WHYN Soringfleld, Mass. 5000
WHND Monroe, M| 500d
WEBC Dulutn, Minn. 5000
KWTO Soringfleld, Mo. 5000
ICMON Great Falls, Mont. 5000
WCKL Catsklll, N.Y. 1000
WGAI Elizabeth, N.C. 1000
WFIL Philadelphia, Pa. 5000
WIS Columbia, SC 5000
WHBQ Memphis, Tenn. 5000
KLVI Beaumont, Tex. 5000
IKPQ Wenatchee, Wash. 5000
WILS Beckley, W.Va. 5000
570—526.0

WAAX Gadsden AL 5000r
KCNO Alturas, Cal. 5000d

KLAC Los Angeles, Callf. 5000
WFSO Plnellas Park, Fla. 500d

WACL Waycross, Ga. 5000
KATB Agana, GU 5000
WKYX Paducah, Ky. 1000
WGMS Bethesda, Md. 5000
WVMI Bilox|,MS 5000r
KGRT Las Cruces, N.Mex. 5000d
WMCA New York, N.Y. 5000
WSYR Syracuse, N.Y. 5000

Call Location W.pP.
WWNC Asheville, N.C. 5000
WKBN Youngstown, OH 5000r
WNAX Yankton, S.Dak. 5000
WFAA Dallas-Ft. worth TX 5000
KLUB Salt Lake Clty, Utah 5000
KV Seattie. Wash, 0f
WMAM Marinette Wi 250r
580—516.9

wBIL Tuskeges AL 500d
KYUK Bethel AK 5000d
KIKX Tucson AZ 5000r
KMJ Fresno, Callf. 5000
K UBC Montrose. Cnlo, 5000
WDBO Orlando. Fla. 5000
WGAC Augusta, Ga, 5000
KFXD Nampa, ldaho 5000
WiLL Urbana, II1, $000d
KSAC Manhattan, Kans. 5000
wIBW Topeka, Kans, 5000
KALB Alexandria. La, 5000
WTAG Worcester, Mass, 5000
WELO Tupelo. Miss, 1000
KANA Anaconda, Mont, 1000d
WAGR Lumberton. N.C. 500d
WKSK W, Jefferson NC 500d
KCMX Ashland OR 1000
WHP Harrisburg. Pa. 5000
WKAQ San Juan, P.R. 5000
KOBH Hot Springs, S.Dak. 500d
WOFE Rockwood, Tenn. 1000d
KDAV Lubbock, Tex. 500d
WLES Lawrenceville, Va, 500d
WCHS Charleston, W,Va, 5000
WHKTY LaCrosse, Wis, 5000
590—508.2

WRAG Caroliton AL 1000d
KHAR Anchorage AK 5000
KBHS Hot Springs, AR 5000

KFXM San Bernardino. Cal, 1000
KTHO South Lake Tahoe, CA 2500

KCSJ Pueblo, Colo. 1000
WDLP Panama City, Fla, 1000
WPLO Atlanta, Ga. 5000
KGMB Honolulu, Hawall 5000
KID_ 1daho Falls, tdaho 5000
WRTH Wood Rlver, IL 1000
WVLIK Lexington, Ky 5000
WEE|[ Boston, Mass. 5000
WIMS Ironwood, Mlch. 5000
WKZ0 Kalamazoo, Mich. 5000
KGLE Glendive. Mont. 500d
WOW Omaha, Nebr, 5000
WROW Albany, N.Y. 5000
WCAB Rutherfordton, N.C. 500d
WGTM Wilson, N.C. 5000
KUGN Eugene, Oreg, 8000
WARM Scranton, Pa. 5000
WMBS Unientown, PA 1000
KLBJ Austin TX 50007
KSUB Cedar Clty, Utah 1000
WLVA L{nchburn. Va. 1000
KHQ Spokane, Wash. 5000
600—499.7

WIRB Enterprise AL 1000d
I(CLS Flagstaft AZ 5000r
KINC Independence, CA 500d
KSX0 Redding, CA 5000
KOGO San Diege, CA 5000
KLIX Ft. Cellins. CO 1000d
WICC Bridgeport. Conn. 1000
WSNY Jacksonviile, FL

WMT Cedar Raplds. lowa 5000
WVOG New Orleans, La. 1000d
WFST Carlhou, Maine 5000d
WCAO Battimore, Md. 5000
WBODN Escanaba, MI 1000d
WTAC Flint, Mich, 1000
KGEZ Kalispell, MT 1000
WCVP Murphy, N.C 1000d

wSJS Winston-Salem, N.C. 5000

Call Location

K8JB Jamestown, N.D.
SOM Salem, Ohlo
FRM Coudersport, Pa.
AEL Mayaguez, P.R,
REC Memphis, Tenn.
EOD El Paso, TX

KTBB Tyler, Tex.
WVAR Richwood, W.Va.

610—491.5

WSGN Blrmingham AL
KAVL Lancaster, CA
KFRC San Francisco, CA

SNG Torrington, CT
10D Mlami. Fla.

YM Pensacola, FL
EH Hawkinsville, Ga.

AM Agana, GU

US Russellville, Ky.
AL Duluth, Mlinn,
AF Kansas City, MO

M Havre, Mont.

R Chadron, Nebr,

R Manchester, N.H.
E Albuquergue, NM
S Charlotte, N.C.

N Columbus, Ohio
Philadelphia, Pa,
Houston, Tex.

U Logan, Utah

C Roanoke VA

L Winchester, Va.

NA Kennewiek WA

620—483.6

KTAR Phoenix AZ

KNGS Hanford, Calif.

KWSD Mt, Shasta, Callf,

STR Grand Junctlon, Colo.

SUN St. Petersburg, Fla.
RP LaGrange, Ga.

IPA Hilo, Hawaii

WAL Wwallace, ldaho

? Sloux City, lowa
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Bangor, Maine

JDX Jackson, Miss.
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HEN Syracuse, N.Y.
DNC Durham, N.C.
GW Portland, Oreg.
HJB Greensburg, PA

AY Cayce, S.C.

RJZ Knoxville, TN

FT Wichita Falls, Tex.
VMT Burlington, Vt.
WWNR Beckley, W.Va.
WTMJ Milwaukee. Wis,

630—475.9

WAVU Albertville, Ala.
WJDB Thomasville AL
NO Juneau AK

MA Magnolia AR

D Monterey, Calif,
OwW Denver, Colo.
MAL Washington, D.C.
SAV Savannah, Ga.
WNEG Toceoa, Ga,
KIDO Boise, ldaho
WLAP Lexington, KY
KTIB Thibodaux, La.
Kows Mlnm;‘anolll-
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KOH Reno, NV

KLEA Lovington, N.Mex.
WIRU Hickory, N.C.
WMFD Wlimington, N.C.
KWRO Coaquille, OR
WEJL Seranton, Pa_

Call Location

WQBS San Juan, P.R.
WPRO Provigenss, R.].

KMAC San Antonio, Tex.

5000

KSXX Salt Lake City, Utah 1000d

KGDN Edmonds, WA
KZUN Opportuntty, WA

640-—468.5

KFIl Los Angeles, CA
WOl Ames. lowa
WHLO Akron, OH
WNAD Norman, 0K

650—461.3

KYAK Anchorage AK
KORL Honolulu, HI

WSM Nashville, Tenn,
KIKK Pasadena. Texas

660—454.3

KFAR Fairbanks AK
KOWH Omaha, Neb,
WNBC New York, N.Y.
WESC Greenville, S.C.
KSKY Dallas, Tex.

670—447.5
KDLG Dliiingham, AK
KPUA Hilo, HI

H
KBOI Boise, ldaho
WMAQ Chicago, IlI.

680—440.9
KBRw Barrow, AK

KNBR San Francisco, Cal.

50000r
10000
50000
250d

10000d

3000r

50000
50000

10 000r
50000

WWBA St. Petershurg, Fla. 1000d

TT Corbin, Ky.

BM Baltimore, Md.
KO Boston, Mass.
BC Escanaba. Mich,
EQ St. loseph, Mo.
WKA Clovis, N.M.
INR Binghamton, N.Y.
NYR Rochester, N.Y.
PTF Raleigh, N.C.
RGC Sylva, NC

ISR Butler, Pa.

APA San Juan, P.Rico
MPS Memphls, Tenn
KYX San Antonio, TX
MW Omak, WA

AW Charleston, WV

i§=iziiiiix==iiiii

o

690—434.5

WVOK Birmingham AL
EOS Flagstaft AZ

VT Tucson AZ

BA Benton AR

Pl Pueblo, Coto.

D8 Ansonla, Conn.
PE Jacksonville, Fla.
UA Honolulu, Hawall
| Blackfoot, tdaho
Coffeyville, Kans.
New Orleans, La.
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$t. Louis. Mo,
R Terrytown, Nebr.
0 Prineville, OR

ICxm®w=

El Paso. Tex.
T Lamesa, Tex,
Tex.
P Bristol, Va.
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0 Oshkosh, Wis.

RNG North Atlanta, Ga.

Minneapolis, Minn.

D Vermillton, S.Dak.

250000

] Abbreviations used in this list: kHz—frequency in kilohertz; MHz—frequency in megahertz; W.P.—power in watts;
d—daytime operation only; r-reduced power at night; n—nighttime power; C.L. or Call—call letters or call sign;
Chan. or Ch.—TV channel number; t—educational TV station. Wavelength is given in meters. Listing indicates
stations on the air as of Oct. 7, 1977.
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U.S. AM STATIONS BY FREQUENCY

Location w.P.
700—428.3
KBYR Anchorage AK 1000r
WLW Cinelnnatl, Ohlo 50000
710—422.3
WKRG Mobile AL 10001
KMPC Los Annolu. CA
KERE Denver 5000
KFIA cnrmlehaal CA
WGBS Miaml, Fia. 80000
WUFF Eastman, Gl. 1000d
WROM Rome,
KEEL Shrnvcport La. 50000
WEPA Eupora, MS 500d
WHB Kansas City, Mo. 10000
WOR New York, N.Y. 50000
WZ00 Asheboro, N.C. 1000d

WEGG Rose Hill. N.C. 250d
WKIB Mayaguez, PR
WQKI St. Mathews, 8C 1000d

WTPR Parls, Tenn. 280d
KGNC Amarillo, Tex. 18000
KURV Edinburg. Tex. 280
WQBX Blacksburg, VA 5000d
KIRO Seattls, Wash.

wWDSM Superlor, Wlis. 5000
720—416.4

KOTZ Kotzehue AK 5000
KUAI Eleele, HI 5000
WGN Chicago, Il 50000
KDWN Las Vegas, NV 50000r
730—410.7

WIMW Athens AL 1000d

00
KSUD West Memphis AR 250d

WLOR Thomasville, Ga. 5000d
KLOE Goodland, Kans. 1000d
WFMW Madisonville, Ky. 500d
WMTC Vaneleve, Ky. 1000d
KTRY Bastron, La. Z50d
WARB c«vln ton, La. 2504
WITO Bath, Maine ]
WACE Chicopee, Mass. Sa06d
WVIC E. Lansing, Mich. BOod
KWRE Warrenton, ]
KWOA Worthington, Minn. [50a
KURL Billings, Mont. A
KDAZ Albuquerque, N.M. |00
WDOS Oneonta, N.Y. 1 Gt
WFMC Goldshore, N.C. I nbbd
WOHS Shelby, N.C. 1 oo
WIYM Bowling Green, OH  Did
KBOY Medford, Oreg. [Rilce]
WNAK Nanticoke, Pa. [Ric]
WPIT Pittshurgh, Pa. S00048
WPAL Charleston, 8.C. (L]
WLIL Lenoir, Tenn. (|
KKDA Grand Prairie, Tex. &
KSVN Qgden, Utal 10
WPIK Alexandria, Va, EOiHId
WMNA Gretna, Va. 1 00d
KULE Ephrata, Wash. 1 Bd
WIMT Merrill Wi 1oned
740—405.2

WBAM Montgom AL 50000d
KMEO Phoe'ﬁ u% 10004
KBRT Avalon, CA 10000d

KCBS San Franciseo, Calif, 50000
KSS8S Colorado Springs. Colo.

1000
KVFC Cortez, Colo, 1000
WSBR Boca Raton, Fla 1000d

WKMK Blountston, Fia. 1000d

WKIS Orlando. Fla. 5000
KYME Boise, jdahe 500d
WVLN Olney, L 2604
KBOE Oskaloosa, jowa 250d
WNOP Newpert, y.

WCAS Cambrid as! 250d
KBAD Carisba NM 1000r
WGSM Huntington, N.Y.  5000d
WMBL Morehead Ci N C. 1000d
WPAQ Mount Al 100004
KRM@ Tulsa, Okla.

WVCH Chester, Pa.

WIAC San Juan, P.Rlu 10000
WBAW Barnwell 1000d
WiR) Hambolt: Fepn” 250d
WBGY Tullahoma, TN 250d
KTRH Houston, Tex. 50000
KCMC Texarkans, Tex. 1000
WBCI Wiltiamsburg. Va. 5004
WRNR Martinsburg WV 1000d
WBOO Baraboo, Wis. 250d
750—399.8

KFQD Anchorage AK 500007
WSB Atianta, Ga. 50000

D Baltimore, Md, 10004
KMMS Grand (sland. Neb. |oooo¢
WHEB Portsmouth, N.H. 1000d
KSEO Durant, Okia. q 2504

KXL Portiand, Oreg, 00d
WPDX Clarksburg, W.Va. 1000d
760—394.5

KFMB San Diego. Cal. 5000
KGU Honolulu, Hawail 10000
WIR Detroit. Mich. 50000
WCPS Tarbore, N.C. 10004
WORA Mayaguez, P.R. 5000
770—389.4

KTWG Agana, Guam 10000
KUOM Minneapelis, Minn. 80004

WCAL Northfield, Minn. 50004
WEW 8t. Louls, Mo, 1000d
KOB Albuquerque, N.Mex. 50000
WABC_New York. N.Y. 50000
KXA Seattle, Wash. 1000d

780—384.4

KNOM Nome AK 100007

-

Call Location W.P.
WBBM Chicago, IL 5000
WIAG Norfolk, Neb. 1000d
KCRL Reno, Nev. 50000
WCKB Dunn. N.C. 1000
WBBO Forest City, N.C. 10004
KSPI Stillwater., Okia. 2508
WAVA Arlington. Va. towd
790-—379.5
WTUG Tusealoosa AL 10004
KCAM Giennalien AK 000
KCEE Tueson AZ 5000r
KOSy Tenrkana AR 1000r
KXQR Clovis. CA 500d
KHUM Eureka CA 5000d
KABC Los Angeies, Catif. 5000
WLBE Leuburu. Fla. 5000
WFUN Miami. Fla. 5000
WPFA Pensuoln Fla. 1000d
Wwax| Atlants, Ga. 5000
WYNR Brunswick, Ga. 5004
WGRA Cairo, Ga. 1000d
KKON Kealekokua, Hawall 5000
KSPD Boise, Idaho 1000d
KBRV Soda Snrmn, ids. 5000d
WRMS Beardstown, ili. 500d
KXXX Colby, K8 5000d
WAKY Louisvliile, Ky. 8009
WRUM Rumtord, Me. 1000d
WSGW Saginaw, Mich. 5000
KGHL Billings, Mont. 5000
WWNY Watertown, N.Y. 1000
WLSV Welisville, N.Y, 1000d
WTNC Thomasville, N.C. 1000d
KFGO Fargo, N.D. 5000
KWwIL Albany, Oreg 1000
WAEB Allantovm. 8, 1000
WPIC Sharon, Pa. 1000d
WEAN Prwldeneo, R.l. 5000
WWBD Bamberg-Denmark,

1000d
WETB Johnson City, Tenn. 1000d
WMC_Memphis, Tenn. 5000
KULF Houston, Tex. 5000
KFYO Lubboek, Tex. 5000
KUTA Blandlng Utah 1000d
wsI1G Mount Jackson, Va. 1000d
WTAR Norfolk, Va. 5000
KGMI Bellingham, Wash. 5000
KIRB Spokane, Wash. 5000
WEAQ Eau Claire, Wis. 5000
800—374.8
WHOS Decatur AL 1000d
WMGY Montgomery AL 1000d
KINY Juneau AK 000
KAGH Crossett AR 250d
KVOM Morrilton AR 250d
KHIS Bakersfield, CA 250d
KBRN Brighton, Cole. 500d
WLAD Danbury. c'r 1000d
WRKV Roekvl Conn. 000d
WSST L r 2504
wWSUZ Pa ltka. Fla. 1000d
WIAT Swainsbore, GA 1000d
WKZI Casey, lil. 250d
KXIC Io\n c| Iova 10004
WKVE C ty. 230d
WSHO Nc\v Orleans, La. 1000d

WCCM Lawrencs, Mass. 1600d

KQAD Luverne, Minn. 500d
WVAL Sauk Rapids MN 280r
KRE) Farmington, Mo. |
WTMR Camden, N.J. B

KQCV Oklahoma Clty, 0K 800

KPDQ Portiand, Ore. 000d
WCHA Chambersburg, Pa. [fid
wDSC Dillon, 8.C. 1004
WEAB Greer, 8.C. 250d
WDEH Sweetwater, Tenn.  1000d
KDDD Dumas, Tex. 250
KBUH Brigham City, UT
KSVS Crewe, Va. Snnid
QIN Burien, Wash. So00d
W KEE Huntington, W.Va. Shild
WDUX Waupsea, Wis, LA
810—370.2
KGO San Franciseo. Calif. 50000
KWSR Rifte, Colo, 10004
WBLW Royston, Ga. 250d
WATI Indlanuolll. Ind. 250d
WEKG Jaskson KY ]
WYRE Annapolis, Md, I60d
WSIC Mages, Miss SME
WIPW Roekford, Miech, B0}
KCMO Kansas City, Mo, !-Mu:
KAFE Santa Fe N 500
WGY s«henutmy. N.Y. el
WKBC N. Wilkesboro, NC  I1fi0fid
WCEC R Ill‘v Mount, N.C. [k
WEDO eesport, Pa. | el
WKVM Sln Juan, P.R. BO00G
wQlz 8t, George, 8.C. 5000d
KBHB Sturgls, 8D 5000d
WMTS Murfreesboro. TN  5000d
WPED Crozet, 500d
WDMP_Dodgeville. Wis. 1000d
WJJQ Tomahawk, Wi
820—365.6
WAIT Chicago, 111, 5008d
WLIKY Evansville, IN 250d
wOSU Columbus, Ohlo 50004

WBAP Ft. Worth, Tex, 50000
830—361.2

K1K! Honolulu, Hawall 10000
wCCO Mlnneapolls-st. Paul,
Minn. 50000
KBOA Kennett, Mo. 1000d
WNYC New York, N.Y. 1000d
840—356.9
WMOB Mobile AL 10004
000d

WRYM New Brltain, Conn. |
WHAS Louisville, Ky, B

Call Location W.P.
WVPO Stroudsburg. Pa. 250d
WXEW Yabueoa, Fa 250d
850—352.7
WYDE Birmingham AL 10000r
KICY Nome A 5000
KGKO Benton AR 1000d
KGOE Thousand Oaks, CA 500
KOA Denver. Colo.
WVFR Rldgefield, CT toood
WRUF Gainesville. Fla. 5000
WEAT W, Paim Beach. Fia. 1000
WCUG Cuthbert, Ga. 500d
KHLO Hilo, Hawail 1000
WIVS Crystal Lake, 11l. 500d
KLEU Waterioo 1A 5004
WHDH Boston, Mass. 50000
WKBZ Muskegon, Mich. 1000
WWIC Duluth, Minn. 10000d
WMAG Forest. Miss. 10000d
KFUO Ciayton, Mo. 5000d
WKIX Raleigh, N.C. 10000
WIW Cleveland, Ohio 10000
KRPT Anadarko, Okia. 1000
WIAC Johnstown, Pa. 10000
WEEU Reading, Pa. 1000
WABA Aquaditla, P.R. 500
WIVK Knoxville, Tenn.  50000d
WUCR Sparta, TN 250d
KEYH Houston, TX 10000
WRAP Norfolk, Va. 5000
KTAC Tacoma, Wash. 10000
860—348.6
WHRT Hartselle AL 250d
WAMI Opp AL 10004
KiFN Phoemx AZ 10008
KOSE Oseecla AK 1000d

WRF Warren AR 250d
KTRB Modesto, Callf. 10000
WAZE Clearwater, Fla.
WKKO Cocoa, Fla. 1000
WERD Atlanta, Ga. 1000d
WDMG Douglas, Ga. 5000d
WGOM Marion, Ind. 250d
KWPC Museatine, lowa 250d
KOAM Pittsburg. KS 100007
WSON Henderson, Ky, 500d
WAYE Bailtimore, Md. 1000d
WSBS Gt. Barrington, Mass. 250d
KNUJ New UIm. Minn. 10004
KARS Bele 5
WFMO Falrmont N.C. d
WSTH Taylorsville, N.C. 250d
KSHA Medford, Oreg. 1000d
wYIZ Plttlhurnh. PA 1000d
WTEL Philadelphia, Pa 100004
WUCR Sparta T 1000d
VLBG Laurens, 8. I
KFS t. Stoekton, Tex 2
KPAN Hereford, Tex. 250d
KSFA Nacogdoches, Tex.  1000d
KONO San Antonio Tox. 5000
KWHO Sait Lake Gity.

1000d

WEVA Emporia, va. 1000d
WOAY Oak Hitl, W.Va. 1000d
WNOV Mitwaukee, Wis, 250d
870-—344.6

KIEV Glendale, CA 5000d
KAIM Honolulu, Hawaii 5000
WWL New Orieans, La. 50000

WKAR E. Lansing, Mien. 10000d
WCHU I[thaca. N.Y. 5000d
WGTL Kannapolis NC 1000d
WHOA s-n Juan, P.R. 5000
KI1IM Forth Worth, TX 250d
WFLO Farmyille, Va. 1000d
880—340.7

KRVN Lexington. NE 50000
WCBS New York, N.Y. 50000
WRR2Z Clinton, NC 1000d
WRFU Worthington, Ohlo  5000d
890—336.9

WLS Chicago, Ili. 50000
WHNC Henderson. N.C. 1000d
KBYE Okia, City, Okla. 1000d
900—333.1

WATV Birmingham AL 1000d
WGOK Mobile AL 1000d
WOZK Ozark AL 1000d
KFRB Fairpanks AK 10000
KHOZ Harrison AR 1000d
KBIF Fresno, Calif, 1000d
KGRB West Covina. CA 500d
wiwL Georgetown, Uel. 1000d

WSWN Helle Glade, Fla 1000d
WMOP Uecala, FII. 10004
WITH Cathoun. G

wDDO Macon, GA 250d
WEAS Savannah, Ga. 5000d

KSGL Wichita, KS
WFLA Louisville, Ky. 1000d
wLSI Pikeville, Ky. 5000d
KREH Oakdaie, La. 250d
WKXA Brunswick, ME 1000d
WLMD Laurel, Md. 1000d
WATC Gaylord, Mich. d
KTIS Minneapolis, Minn. 1000d
WDDT Greenvilie, Miss. 1000d
KFAL Fuiton, Mo, 10l
KIJSK Columbus, Nebr. 1000d
WBRV Boonvilie, N.Y. 1000d
w KAJ Saratoga Springs,

. 250d
WKIK Granlte Falis, N.C.  500d
WAYN Rockingham. N.C. 1000d
WIAM Williamston, N.C. 1000d
WNYN Canton, Ohis 500d
WFRO Fremont, Ghio 500d
WCPA Clearfield, Pa. 1000d
WFLN Philadeiphia, Pa, 1000d
WKXV Kuoxville, Tenn.”  1000d

Call Location w.P.
WCOR Lebanon, Tenn. 5004
KALT Atlanta, Tex. 1000d
KIKR Cource, TX 500d
KFLP Floydada TX 250d
KCLW Hamilton, Tex. 2504
. WODY Bassett, Va, 500d
WKDW Staunton, VA 1000d
KUEN Wenatehes, Wash. 1000d
WATK Antigo, Wis. 250d
910—329.5
KJJJ Phoenix A2 5000
LCN Blytheville AR 5000d
Camden A 5000r
KMIJC El Cajon, CA 1000
KNEW Oakland, Calif. 5000
KOXR Oxnard, CA 5000r
KPOF Denver, Colo. 5000
WRCQ New Britnln. cT 5000
WPLA Plant City, Fia. 10004
WGAF Valdosta, Ga. 5000
KBGN Caldwell, Ida. 10004
WAKO Lawrencevilie, Ill. 500d
WSUI lowa City, lowa 5000
KINA Salina, Kan. 500d
WLCS Baton Rouge. La. 1000
WABI Bangor, Maine 5000
WFDF Flint, Mich. 5000
WOKK Meridian. MS 5000r
KOYN Bllllnls. Mont 1000d
KBIM Roswell, N.M 5000
WRKL New City, N.Y. 1000d
WLAS Jacksonville, NC 5000
KCJB Minet, N.D. 5000
w L) tt 5000d
w own, Ohlo 1000
K o a. 1000
K s, Oreq. 10004
WAVL Apollo. Pl 1000d
WGBI Seranton, Pa. 1000
WSBA York, Pa. 5000
WPRP Ponce, P.R. 8000
WNCG No. Charleston, S.C. 500d
WORD Spartanburg, 8.C. 5000
wicw Tenn. 5000
. WEPG 8. Pittsburgh, Tenn. 500d
KNAF Frederlehbuu. Tox, 1000d
KRI10 MeAlfen, TX 8000
KIKM Sherman TX 1000
KALL Salt Lake City. UT  5000r
WNHV White River Jet.. Vt.
10004
WRNL Richmond, Va. 5000
WTOY Roanoke, Va. 1000d
KORD Pasto, Wash. 1000d
KIX! Seattie. Wash. 1000
WHSM Hayward, Wis. 5000d
WDOR Sturgeon Bay, Wis. 1000d
920—325.9
WKYD Andalusia, AL
WWWR Russellville AL 1000d
KSRM Soldotna, AK
KARN Little Roek AR 8000
KLOC Ceres, Calif. 500d
KDES Palm Springs, CA 5000r
KVEC San Luis Obispo, Cal. 1000
KLMR Lamar, Colo. 5000
WTRS Dunnellon, Fla. 500d
WMEL Melbourne FL 1000
WGST Atlanta, Ga. 5000
WVOH Hazelhurst, Ga 00d
WGNU Granite Ci 1. 500d
WMOK Metropolis, il 1000d
WBAA W, Lafayette, Ind 5000
KYFR Shenandoah, | 1000d
WTCW Whitesburg, Ky. snnng
WBOX Bogalusa, La. 10
KTOC lonesboro, La. bonnd
WPTX Lexlnuton Park, Md, 5008
WMPL Hancock, Mich. fnnng
KDHL Farlbauit MN S0
KWAD Wadena, Mlnn. (L]
KWK St, Louis. Sbir
KWYS wW. Vallo\vatone. Mont. |E50
KOR b 100
KOL! Sinid
KQE N.Mex. Il
wTT 1000
WKR 5 1000
WGH . 5000d
WIR N.Y. 5000d
wBBB Burlington-Graham,
N.C. 50882
WPTL Canton, N.C, B
WMNI Columbus. Chlo 1000
KGAL Lshanon, Oreg. 1000
WKVA Lewistown, Pa, 1000
WIJAR Providence, R.I. 5000
WTND Orangeburg, 8.C.  1000d
KKLS Rapld City, 8D 00d
WLIV Livingston, Tenn. 1000d
KELP EI Paso, Tex. (Rt}
KYXX Odessa, TX | gl
KTLW Texas City, Tex, IDDR!
KITH Olompia, WA e
ympia,
KXLY Spokane, Wash, A000
WMMN Fairmont, W.Va. [T
WOKY Milwaukee, Wis. LT
5000d
00r
2500d
suood
5000
i 0d
KIUP Durango, Cole. 5000
WTHD Milford, Dol. 500d
WHAN Haines City, Fia
WIAX Jacksonvilie, Fia. 8000
WKXY Sarasota, o 1000
WMGR _ Bainbridge, Ga. 8000
KSE| Pocatello, Idaho 5000
WTAD Quiney, 1il. 000
WHON Centervilie, Ind. 500d
WKCT Bowling Green, Ky. 1000
WFMD Frederick, Md 5000
WREB Holyoke, Mass. 800d
WBCK Battia Greek., Mich. 5000
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U.S. AM STATIONS BY FREQUENCY

Call Location W.P, Call Location W.P. Call Location W.P. Call Location wW.p,
KKIN Aitkin, Minn. 1000 KROF Abbeville, La. 1000d KUTI Yakima, Wash. 5000d KTNQ Los Angeles, CA 5000
WSLI Jackson, Miss. S0 WBOC Salisbury, Md. B WHAW Weston, W.Va, 10004 WCIL Carbondale, (. 1000d
KWOC Popiar Binff, Mo. B0 WFGL Fitchburg, Mass. 1000 WCUB Manitowoe, Wis, 1000d WPEO Poerla, IL 100004
KY88 Missoula, Mont. LT WHAK Rogers City, Mich. 5000d WNB) Park Faiis. Wis. 1000d KBCQ Roswell, NM 50000
KOGA Opallala, NE 560 KLTF Little Falls, Minn. B500d WPRE Pralrle du Chien, KDKA Pittsburgh. Pa. s0000
KCCC Carishad. N.M. | N WABG Greenwood, Miss. 1000 wis. 1000d
WWNH Rochester, N.H. L] KFVS Cape Girardeau, Mo.__5000 1030—291.1
WPAT Paterson, N.J. iita KFLN Baker. Mont. 50004 990—302.8 ’
WBEN Buffalo, N.Y. AD0R KNEB Scottsbluff-Gering, NE e WBZ Boston, Mass, 50000
WIZR Johnstown, N.Y. [T 1000r WEIS Centre AL 250d KCTA Corpus Christl, Tex. 50000d
WSO0C Charlotte, N.C. ] KWYK Farminten, N.Mex. 1000d WWWF_ Fayette AL 1000d KANC Anchorage, AK 10 000
WITN Washington, N.C. WEAYV Plattsburg, N.Y. 5000 WTCB Fiomaton AL 500d WwWO0SO0 San Juan, PR 10,000
WEOL Eiyria, Ohio [T WFTC Kinston, N.C. 5000 KTKT Tucsen AZ 10000¢ KTWO Casper. WY 50000
WKY Oklahoma City, Okla. 3diim WWST Wooster, Ohio 1000d KKIS Pittsburg, Callf. 5000 |
KAG! Grants Pass, Orep. &DOT KGWA Enld, Okla. 1000 KTYD Santa Barbara, CA 1000d 1040—288.3
KSwWB Seaside, Ore. 1230d KLAD Klamath Falls OR 5000d KLiR Denver, Colo. 1000d -
WCNR Bloomsburg, Pa. 1640d WHYL Carliste, Pa. 5000d WNTY Southinoton, Conn. 500d KHUH Honoluly, HI 10000
WEKO Cabo Rojo, PR 200 WKZA Kane, Pa. 1000d WHOO Orlando, Fla. 50000 WHO Des Molnes, lowa 50000
KSDN Aberdeen, SD sonnr WATS Sayre. Pa. 1000d WDWD Dawson, Ga, 1000d KPBGC Dallas, TX 1000d
WSEV Seviervilie, Tenn.  5&ilia WBEU Beaufort, S.C. 1000d WGML Hinesville, G». 250d %
KDET Center. Tex. VO WBMC McMinnville, Tenn. 500d WGUN Atlanta GA 50000d 1050—285.5
KITE Terrell HiMs, Tex. 0 KIMP M¢t. Pleasant. Tex. 10004 KPOI Honolulu, HI 990 -
WLLL Lynchburg. Va. ahada KGKL 8an Angelo, Tex. 5000 WCAZ Carthage, |li. 1000d WRFS Alexander City. Ala. 10004
KBFW Bellingham, Wash. S0bbd KAYK Prove. UT WIT2Z Jasper. ind. 1000d WCRI Seottshoro AL 250d
KQOT Yakima, Wash. Vil WFIR Roanoke, Va. 5000 WERK Muncle. !nd. 250d KSOH Little Roek AR 1000
WGNT Huntinten, W.Va. 100 KALE Richland, Wash. 1000 KAYL Storm Lake. fowa  250d KBBYV Big Bear Lake, CA 230d
KROE Sheridan, Wyo. ([ WTCH Shawano, Wis. 1000 KRSL Russell, Kans. 250d KOFY San Mateo. Calif.  1000d
BL Auburndale, Wis.  5ai0a ew Orleans asco, Callf. !
WLBL Auburnd WNNR New Orleans LA 250d KWS0 W Callf. 000d
970—309.1 KRIH Rayville, La. 250d WISB Crestview. Fla, 1000d
940—319.0 2 WRNN Clare, MI 2rid WHBO Tampa, Fia. 250d
WERH Hamliton, AL 5 o e i WMNE Montorsme S350
KMGX ATuesan iz w4 WTBF Trov AL 5000r WEEB Southern Plnes, N.C. 504 WDZ Decatur, I, g
KFRE Fresne, Callf. EEODD KIAK Fairbanks AK 5000 WBTE Windsor NG |80 WTCA Plymouth. Ind 250d
WINE Braokfisld, ‘Conn.  ~thiRM KYWHESHawiLew Az 0004 WIEH Gallipolis, Ohle  1ifini KUPK Garden Clty, Kan. S00ud
WLQH Chiofland, Fila. B0 KNEA loneshora AR 1000d WTIG Massillen. Ohio 250 WNES Central City, Ky. 3004
WINZ Miami, Fla. 5800 KUZZ Bakersville, CA 1000 KRKT Albany. Oreg 25 KLPL Lake Providence La. 750
WMAZ Macon, Ga o0 KCHV Coachella, CA 5000r WIBG Philadeiphia. Pa.  5i0dd KVPI Villa Pratte, LA " 7304
KAHN Walpahu, Hawali  [2ge0 KBEE Modesto, Calif. 1000 WVSC Somerset, Pa.  si00d WMSG Oakland, Md i
KMIX Mount Vernen, IL A0 KFEL Pusble. Colo. 1000d WPRA Mayaguez, P.R WGAY Sliver Spring MD Dod
KIOA Des Moines I1A 10000r WOZN Jacksonville, Fla. 1000d WLKW Providence, R.I.  Siililid WPAG Ann Arbor. Mich. S0
WCND Shelbyville, Ky. 26 WFLA Tampa. FL 5000 WAKN Aiken, 8.C. = {finnd KLOH Plpestone, Minn, |
WIDG St. Ignace, Mioh.  Bdddid WIIN Atlants, Ga s WROE K Da ok e ok P LT L L ... |
WJOR South Haven, Mich. ik WVOP Vidalla. Ga Ennnd KWAM Memphis. Tenn.  10000d KMIS Porhﬂuvllio Mo, 1nimg
WCPC Houston MS Bhliin KPUA Hllo, Hawalt KTRM Beaumont. Tex. 1000 KSIS Sedalla, Mo.  ~  I0nit
KSMW Aurora, Mo. Gl KAYT Rupert, |dahe 1nond KAML Kenedy-Karnes City. WBNGC Conway, N.H 10ang
KVSH Valentine, Nebr. Bilikdd WMAY Springfleld. 11 1008 Tex. 250d WSCV Patlrbol"ouu'h 'N H. Inhod
WKYK Burnsville, NC 1Nl s WAVE Loulsvitle, Ky. S KNIN Wichita Falls, Tex. 10000 WSEN Baldwinsville, N.Y. {ffd
WFNC Fayetteville NC alaoor KSYL Aloxandria, La. 15 KDYL Teoole. Utah 1000d WYBG Massena, N.Y.  1000d
WCIT Lima, Ohio 280 WCSH Portland, Maine 353 WNRV Narrows- WHN New York, N.Y. 50000
KGRL Bend. Oreg. 1 abid WAMO Aberdeen, Md. 5ol Pearishurg, Va. 5000d WFSC Franklin, N.C. 1 el
KWRG Woodburn, Ore.  Ilid WESO Southbridge. Mass. 10004 WANT Richmond, Va. WLON Lincolatsn, N.C 19804
WESA Charlerol, Pa, 7504 WUPY ishpeming M1 50004 WNNO Wisconsin Deils, W1 500d WWGP Sanford, N.C.  {ood
WGRP Greenville, Pa. 100 WKHM Jackson. Mich. 1000 WZIP Cinelnnatl. Ghio 1 e
WVLV Lebanon, PA 1o0id KQAQ Austin. Minn. S 1000—299.8 KCCO Lawton, Okla. 2304
WIPR San Juan, P.R. [T WRKN Brandon M1 1000d i KFMJ Tulsa, Okla. Vi
WECO Wartburg, TN [Lisiill] KOOK Billins, Mont. 500 WVOV Huntsville AL 10000d KORE Eugene, Ore. (L]
KIXZ Amarillo, Tex. &0 KJLT No. Platte, Nebr. WAaTY Montgomery AL 5000 WBUT Butler, Pa. 504
KTON Beiton, Tex, | isd KVEG Las Vegas, Nev. 500d KMLO Vista, Cal. 1000d WSKE Everett, Pa. 250
KADO Texarkana, TX 2300 WWDJ Hackensaek, NJ 000 WRYZ Jupiter, FL 1000d WLYC Willlamsport, Pa. i
KBRE Cedar City, UT |Ewm KDCE Espanola, N.M. 1000d WYOK Seperton, GA 1000d WCGB Pastillo, P.R. [
WNRG Grundy, Va. [ WEBR Buffalo, N.Y, WCFL Chicago, I[li. 50000 WEMT Sparta, Tenn. 1000d
WEOO Smithfield, VA 1 0o WCHN Norwleh, N 500d WREM Jenkins, Ky. 1000d KIXS Kilileen TX 2580d
WFAW Ft. Atkinson, Wis.  Hfia WRCS Ahoskie, N.C. 1000d WOOP Danville, KY WJAL Conway, 8C
WCSW Shell Lake, Wis. 1 niidd WWIT Canton, NC 5000d WLMS Loominster, Mass.  1000d KPXE Liberty, Tex. 250d
WDAY Fargo. N.D 5000 WXTN Lexington, Mlss. $000d KCAS Slaten, Tex. 280d
950—315.6 WREQO Ashtabuia, Ohio 5000 KOTD Piattsmouth, Neb, 250d WGAT Gate City, Va. 1000d
o KAKC Tulsa, Okia. 1000 WRNJ Hackettstown, NJ 1000d WBRG Lvnchburg, Va, 10004
WLSQ Montgomery, AL L aan KYTE Portland. OR 5000 WIQT Horseheads, N.Y. 1000d WCMS Norfolk, Va. 5000d
KRXA Seward AK 1aag WBLF Bellefonte, PA 1000d WKBQ Garner, NC 1000d KBLE Seattls WA 80004
KSRM Soldotna AK WWSW Pittsburgh, Pa. 5000 WSPF Hickory, N.C. 5000d WADC Parkershurg, WV  5000d
KXJK Forrest City RHI0d WJIMX Florence, 8.C. 5000 KKIM Albuquerque NM 10000d WOKI| Eau Claire, Wils. 1000d
KFSA Fort Smith AR Vil KIXL Austin, TX 1000d WHTH Heath, Ohlo 50d WKAU Kaukauaa, Wis 1000d
KAHI Auburn, Gallf, 5000 KBSN Crans, Tex. 1000d WSUM Parma OH 5000d WLIP Kenosha, Wils. 250d
KIMN Denver, Colo. A000 KNOK Ft. Worth, Tex, KTOK Okla. Clty, Okla. Soin KWIV Douglas. WY 1000r
WLOF Oriando, Fla. S0 WSTX Christlansted, V.1. 5000 WI00 Carliste, Pa. nnn
WGTA Summervilie, Ga. FL] WYPR Danville, va. 1000d WKYB Hemingway, §.C. 1DDid 1060—282.8
WGOV Valdosts. Ga. shHon WANV Waynesboro. Va. 5000 WGOG thlll‘l, §.c. 190a = J
KBRJ Bolse 1D sonod KREM Spokane, Wash. 5000 KSTA Coleman, Tex. 240 KUPD Tempe AZ 500
KLER Orofino, lda. 1000 WWYO Pineville, W.Va, 1000d KGRI Henderson, Tex. 230d KPAY Chieo. Caiif. 10600
WJPC Chicago, IL 1000d WHA Madison, Wis. 5000d WKDE Altavista, Va. | pbid KLMO Lorgmont, Colo. 10000d
WXLW Indianapelis. Ind. 5000d WAKX Superier, WI 1000d WRAR Tappahannock, Va. bl WRMF Titusville, FL 10000r
KOEL Oslweln, la. 5000 WHWRB Rutland. Vt. | Bl WXLX Mllledgeville. GA 1000d
KJRG. Newton, Kans. 800d WVWI Charlotte Amalie, V.1. (001 w KNG 1aliapoosa, GA
WYWY' Barhourville, Ky. 10004 980—305.9 KOMO Seattle, Wash. 50000 KBGN Caldwell, 1D 10000d
WAGH Presaur iaie Malne S0 | wiir anon AL 1000 yMmeL wolusien 11, 2o
J WXLL Big Delta, Aiaska 100 ognetle, .
Md. 1 i KEWJ Lake Mavasy City AZ 500d 1010—296.9 WIKY Jamestown. Ky. 1000d
WRYT Boston, Mass. S0a0d e 3 WNOE Now Orleans LA  50000r
WW) Detroit. Mich e KCAB Dardanelle AR 1000d KHCS Phoenix AZ 5004 GTR Nat Hiid
L KINS Eurska. Callf. 5 KVNC Winslow, Arlz, 1000 WHES 'Banton Harhe .
KRSI 8t. Louis Park, Minn. 15 KEAP Fresno, Calif 500d L ! WHFB Benton Harbor-
WBKH Hattiesburg. Miss. 8000d KEWB Los Angeles. Calit. 5000 KCR) Do o A e St. Joseph, Mich. 5000d
KLIK Jefferson City, Mo. 5imd KCTY Satinas. Catit. " 1000d KEHifnelanciCA 500gr WEMB West Branch, M1 1000d
KMTX Helona.MT SBO0 alinas, if. KCMJ Paim Springs, CA 1000r WKKQ Hibbing, MN
-KNFT Bayard, NM sl KGLN Glennwood 8"'3:" K1Ql San Franciseo, CA  10000d KFIL Preston a;lnn.
WHPN Hyde Park, NY 230 D R oy Lo KCMP Brush CO 3000¢ WKKQ_Hibbing, MN 5000d
WEBF Rothester, N.Y. 1000 Now London CN 1000d WENUNCrasties a2 1oood WJLJ Tupelo, MS 250d
WIBX Utica, N.Y. 5000 WRG Washington, 0.C. 5000 WBIX Iacksonville Beach. KBUG Springfeld MO 500d
WPET Greensboro, N.C.  5id WDVH Gainesville, Fla,  5000d wING T A L KNLY Urd, Neo. 15000
WLIT Steubenville, OH Lilid WTOT Marianna. Fla. ~  1000d A S 000d WGQWX Mebane, NC 1000d
KYES Roseburg, Orep 10ana WBOP Pensacols, Fla 1000d acmucm-m. g WMAP Monroe. N.C. 10004
WNGC Barnesboro, Pa, pand WLOO Pompans Beach SIBbus Bnd: 500d WLAS St. Pauls NG 250d
WPEN Phitadelphla, Pa, 5000 "Fla. 1000d N MasonRC LRt WCOK Sparta, N.C. 250d
WBER Maoncks Corner, 8.C. WKLY Hartwell, Ga * 1000d "},h:‘ﬂ_ ﬂ UL, T, %583 WQI0 Canton, OH 5000d
WSPA Spartanburg, S.C. . 5008 WPGA Parry, Ga. 10008 U R e > KYW Philadelphia, Pa. 50000
KWAT Watertown, 8.Dak. 100 WRIP Reseville. Ga. S00d Y Gorader. ba. il WALD Waiterboro, 8.C.  1000d
WAGB Franklin, Tenn. ] KUP! idaho Falls. idsho  1000d WSI0 B ll:lw Lo M.i 500d KGFX Pierre, 8D 10,000d
KDSX Denison-Sherman, Tex. 50 KSGM Chester, 11l 1000 WITL L. |"'°'°‘ ioh. Lo0ad WPHC Waverly. Tenn. 1000d
KPRC Houston, Tex. 509 WITY Danvills. bii. 1000 AL SO G RS =S ] KAMA EI Paso, TX 10000d
KSEL Lubbock, Tex. 3408 KC1) Shrevaport, La. 250d D e 00y 28 KHYM Gilmer TX 50004
WXG! Richmond. Va. snnd WCAP Lowsll, Mass. 1000d KCHY Chlﬁrl ';"' M S8 i KCLT Loekpart, TX 250d
KR Seattls, Wash, 506 WAQP Gisogo. Mich: 16004 R ach o tha gub. 2504 KRWT Winters TX 1600d
WERL Eagle River, Wis. il WAYL Richfieid, MN 5000 CETE, CIDD et KRSP Salt Lake City. Utah 1uubua
WKAZ Charleston, W.Va. SB00 WAPF McComb, Miss 1000d L g .
WKTS Shehoygan, Wls. anod WKOR Starksville, Miss.  1000d WA b LR A 0
KMER Kemmerer, Wyo.  Eflid KMBZ Kansas City, Mo. 5000 WABZ Albermarie, N.C.  1000d 1070-—-280.2
960—312.3 KVLV Fallon, Nev. 5000d WFGW Bliack Mountain, WAPLI Birmingham AL 50000r
e 3 KICA Clovis N. Mex 1000 N.C. 30000d KNX Los Angeles, Calif. 50000
KMIN Grants, N. Mex 00d WELS Klinston, N.C. * “1000d WANM Talishasses, FL 10000d
WERC Birmingham AL 5600 WTRY Trof Y. 5000 WI01I New Boston, Ohlo 1000d WIBC Indianapolis, Ind. s000u
KOOL Phoenix AZ 5000 WKLM Wilmington. N.C. 50000 WTGC Lewishurg, P KILR Estherville, towa 250d
KAVR Apple Valley, Callf. 5000d WAAA Win.-Salem, . 1000d WHIN Galtatin, Tenn. 1000d KFD| Wichita, Kans. 10000
KNEZ Lompoe, c:illl. 500 WONE Dayton, Ohlo 5000 WORM Savannah. Tenn. 250d WSRG Elkton, KY
KABL Oakiand, Calif. 5000 WILK Wilkes-Barre, Pa 5000 KDJW Amarillo, Tex. 5000 KHMO Hannlbal, Mo. 5000
WELI New Haven. Conn. 5000 WAZS Summerville, 8.C.  1000d KODA Houston TX 8000 KERR Polson, MT 250000
WGRO Lake Clty, Fla. 500d WYCL York, S.C. 1000d KKIK Waco-Marlin, TX WKMB Stiriing, NJ 250d
‘WICM Sebring, Fia. 1000d KDSs Doadwood, 8.Dak. 1000 WELK Charlottesvilis, VA 1000r WKDR Plattesburg. N.Y. 5000d
WIAZ Albany, Ga. 5000d WSIX Nashvilis, Tenn. 5000 WMEV Marien. Va, d WSCP Sandy Creek-Puiaskl
WRFC Athens, Ga. KFRD Rosenberg-Richmond. WPMH Portsmouth, VA 5000 NY' 1000d
KSRA Salmon, 1daho anfid Tex. 410004 WCST Berkeley Spros.. W.Va, 250d WNCT Greenville, N.C 10000
WDLM E. Mollne, il 100t KVRN 8onora TX Lo WSPT Stevens Pt.. Wis, 1000d WGOS Hlghpoint, NC 1000d
WSBT South Bend, ind. 5000 KSCV_ Richfleld, Utah 500114 3 3 WKOK Sunbury. Penn 10000
KMA Shenandoah. lowa 5000 WFHG Bristol, Va, 5004 wWMIA Areclbo. P.R. 500
WPRT Prestonsburg. Ky,  5000d WMEK Chase City, Va.  500d 1020—293.9 WHY ite. 8. #0000d
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WHITES RADIO LOG

U.S. AM STATIONS BY FREQUENCY

Call Location W.P. Call location W.P. Call Location W.P. Call Location W.P.
WFLI Leokout Mountain- KMOX St. Louis, Mo. 50000
Chattanooga, TN 50000r WWOL Buftalo, K.Y, 1000d 1160—258.5 e
WODIA Memphls, Tenrn, 50000 KPNW Eugéns, OR 50009 WJID Chicago, 1li. 500004 KCCS Salem OR " 1000d
KWEL Midland, TX 1000d KCLE Cleburne, Tex. 250d WBQN Barceloneta PR 1000 WIUN Mexico. Pa. 1000d
KEeY Alice, Tex, 1000 WVUYV Leone, Am. Samoa 10000 KSL Salt Lake City, Utah 50000 WRIB Providence, R.I 1000d
BN pilsnaTex s R WFWL Camden, Tenn.’ 250d
#Hla gha;llottuvvlll‘lle. Va. I&Oﬂﬂ 1130—265.3 1170—256.3 xzzc&n “!E::mcio:::ql!')'( '%?)?):
] eckley, W.Va. 0000 WCOV Montgomery AL 100001
KRDU Dinuba, Calit. 1000 KVLL Woodville, Tex. 250d
WTS0 Madison, Wise. 10000 KSDO San Disgo. Cai. 50000 KINP North Pale” AK 50000 WLSD Big Stone Gap, Va. 1000d
WPUL Bartow, Fla, 1000d KCBQ San Diego, CA 50000r WFAX Falls Church, va, 5000d
1080—277.6 WLBA Gainesville, GA 10000d KLOK San Jose, CA 50000¢ KASY Auburn. Wash. 250d
WMGA Moultrle, Ga. 10000 KUAD Windsor, Colo. 1000d
WKAGC Athens AL Soannd KLEI Kailua, Hawall 10000 WSNE Cumming. Ga. 1000d
KANC Anchorage, AK |00 WHWOM Brazil. Ind. 500d KOHO Honoluiu, Hawall 5000 1230—243.8
K5CO Santa Cruz, Calif. 0404 KKSI Mt. Pleasant, |A 1000r WLBH Mmattoon, IL 5 WAUD Auburn AL 1000r
WTIC Hartford, Gonn. 50009 KLEY Wellington, Kan.  250d KQK| Bayou Vista, LA 250d WIBB Haleyville AL 1000r
WVCG Coral Gables, Fla. 0045 WKED Frankfort, KY KSTT Davenport. lowa 1000 WBHP Huntsvills AL 1000
WFIV Kissimmes, Fla, 0id KWKH Shreveport, La. 50000 WIMQ Norfolk, MA WHOD Jackson, AL 1000r
WIOE Port St. los, Fla.  10D0d WCAR Detroit. Mich. 50000 WVLC Orleans, Mass. 1000d WNUZ Talladega AL 1000r
WBIE Marle Ga, WDGY Minneapolis, Minn. 50000 KOWO Waseca, MN 1000 WTBC Tusealoosa AL 1000r
KI0E Honolulu, HI H0D0d WGUF Guifport, MS 500 KJAS Jackson M 250d KIFW Sitka AK 250
WPOK Pnn(iln‘ . 1 0iHid KBLR Bolivar, Mo. 2504 WCLN Clinton, NC 1000d KSUN Bisbhee, AZ 1000r
WNWI Valparaiso, IN 5000d WNEW New York, N.Y. 50000 KFNW Fargo. ND 1000d KAAA Kingman AZ 1000r
HOAK Red Osk, lowa 2504 WPYB Benson, N.C. 1000d WHLW Lakewood. N.J. 8 KRIZ Phoenix AZ 1000r
WKLO Louisville, Ky. 10000 WCBX Eden, N.C. 1000d WBRW Somerville NJ 500d KATO Safford AZ 1000R
WOAP Owosso, Mlich, 1000d WITP Newland, NC 1000d WWLE Cornwail, N.Y. 1000d KINO Winslow AZ 10007
WECP Carthage, Miss. 250d WCTM Eaton OR 280d WMVI Meohanleville, N.Y. 250d KCON Conway AR 1000r
KYMN Northfield MN 1000d WASP Brownsville PA 5000d KVOO Tulsa, Okia. 50000 KFPW Fort Smith AR 10007
KGOL East Pralrie, Mo.  250d WEEQ Waynesboro PA t000d WLEQ Ponce, P.R. 250 KBTM Jonesboro AR 1000r
KJEL Lebanon, MO 250d WAMG Gallatin, Tenn. 250d KPUG Ballln?hlm. WA  10,000r KCON Conway, Ark. 1000
WUFO Amherst, N.Y. 1000d WDTM Selmer, Tenn. 250d WWVA Wheellng, W.Va. 50000 KGEE Bakersfleid, CA 1000r
WEWO Laurinburg. N.C. 5000d KWBY Edna TX 10000d WLKE Waupun, Wis. 10004 KWTC Barstow, CA 1000r
m(vGX Lml'r N(‘s 1000d KBGH Memphis, Tex. 1000d KIBS Bishop, CA 1000r
KNDDKR LMurdrul oro. N.C. 1000d WRRL Rainelle, WV 1000d 1180—254.1 KXO0 EI Centro, CA 1000r
angdon, N.D. ! WISN Milwaukes, Wis. 500 . KDAC Fort Bragg, CA 1000r
WMVR S8ldney, 0. 250d WLDS Jacksonville, ill. 1000d KGFJ Los Angeles, CA 1000r
KwJl) Pnfﬂ;ﬂd. Oreg. 50000 114 263.0 KOF1 Kallspell, Mont, 80000 KPRL Paso Robles, CA 1000r
\\'Eg’ cle urgh. Pa. 50000g 0—263. WHAM Rochester, N.Y. 50000 KRDG Redding CA 1000r
UL ey, e e KRAK Sacramento, Callf. 50000 KWG Stockton, CA 1000r
e e TOX: i wvLl Lake Isabella CA 500d 1190—252.0 KEXO Grand Junction. Colo. 1000
TG oty Y od KNAB Burhington, Colo.  100Ud e KBRR Leadville, Colo. 1000
TQ Hurricane, WQBA Miami, Fia. 100¢ WAYD Ozark AL 1000d KDZA Puebic, Colo.
KGEM Hoise, Idaho fuouy KRDS Tolleson AZ 250 KBCR Steamboat Springs, CO
1090—275.1 WSIV Pekin, lli. 50004 KMCW Augusta, AR 500d KGEK Sterling, Colo. |
A WAWK Kendaiiville. ind. 250d KEZY Anahelm. CA 5000r WINF Manchester. Conn. 1000
HAAY Little Rock AR 50000 KNE| Waukon, lowa 1vvod KNBA Vallejo CA 1000d WGGG Galnesville, Fla. 1000
K NCR Fortuna, Cal. 1 wKCM Lewisport, KY KADE Bouider, CO 1000d WONN Lakeland. Fla. 1000
KAAT Denver CO 80000d WKCM Hawesville KY 5004 WAVS Ft. Lauderdale FL  §000d WMAF Madison FL 10007
WCMG Jacksonville, FL \wKWM Kentwood, MI 5000d WDZY Pine Castle-Sky Lake. WSBB New Smyrna Beh..
WTBJ Monticello, FL 1000d KBIL Liberty, Mo. 500d FL 1190 Florlda l000
WBAF Barnesville, GA 1000d G IE Southwest City, MO 250d WHHL Pine Castle-Sky Lske, WNVY Pensacola, Fla. toon
WORA Effingham, il 1000d WAKK McComb, MS 500 FL 2504 WCNH Quincy. Fla.
WELC Men m. 250d KPWB Piedmont, Mo. 1000d WGKA Atlanta, Ga. 10004 WINO West Paim Beach FL |fr
HHAI Henolulu, Hawall 5000 KLUC Las Vegas. Nev 10000d WOWO Ft. Wayne, Ind. 50000 WBIA Augusta GA HiOP
WEWR Fort wayne, Ind. 1000d WCIW Warsaw, NY 1000d WANN Annapolls, Md.  10000d WBLJ Daiton. Ga. 0
KVWIB Sloux Center, lowa 500d WCLW Mansneld, Ohlo 250d WKDX Fram'gham. Mags. 1000d WXL Dublin, Ga, 200
KNWS Waterloo, lowa LOCHY KLPR Okiahoma City. Okla. 1000d WPUP Bay SI. Louls M§ 50004 WFOM Marletts, Ga. b
WELL Gonzales, LA 500d WBZY New Uastle, Pa.  5000d KHAD Desote, MO 5000d WSOK Savannah, Ga. ooy
WHAL Baitimore. Md. 50000 wall San Juan, P.R. 10000 KWMB Wahasha, MN 1000d WAYX Waycross. Ga [
WILD Boston, Mass. toood KS00Q Stoux Fails. S.Dak. 10U0 KAYO Kansas Glty MO 10004 KBAR Burley, ldah ]
WMUS Muskegon, Mlieh. 10004 WiXC Fayetteville, TN 5000d KPAR Albuguerque. N. M. 10004 KORT Grangeville. ida. 000
YU Gacden] CItyy MBR  250d KBUY Fort wortn, Tex. 50000 WLIB New York, NY 10000 KRXK Rexburg, ldaho 00
IKEXESRExcelslo Seglheey oe KORC Minerai weils, Tex. 280d WSML Graham. N.C. 500d WIBG Bloomington. 111, 000
Mo. WRVA Richmono. Va. 50000 WIXE Monroe, NC 1000d WQUA Mollne, 1l
KBOZ Bozeman, MT 5000 KEX Portland. Oreg. 50000 WHCO Sparta, IL 000
WKTE King, N.C. 1000d WRAI Rio Pledras, P.R. 500 wioB Hammond. Ind. 000
WBZB Seima-Smithfleld, Ncloood 1150—260.7 WBMJ San Juan. P.R. 1000¢ w$é} TLli .gl.t.yortl. dlnd. m
° KOKK Huren, 8D s - Ind.
KTGO Tloga, N.D. 250d WGEA Geneva AL 1000d KLIF Dallas, 18-“_ 53&‘]’3 WBOW Terre Haute, IN 1000d
WKF] Wiimington, OH 1000d WIRD Tuscaioosa AL sv00r WAMB Donelson, Tenn. 2504 KFJB Marshalltown. lowa 1000
WEOQZ San German, PR 250 KCKY Cooliage AZ 1000 WHMT Humboldt TN s00d WHIR Danville. Ky. 1000d
WMTY Gresnwood, SC 1000d KXLR North vittie Rock AR WHOP Hookinsville, Ky. 1000
W KSP Kingstree. 8.C. 500d 5000r WANO Pinevilie KY 1000r
:J:&ca Englewcod, Tenn. |m KIIS Los Angeles CA souor 1200-—249.9 KLIC Monroe, La. 1000
. . KBAIl Morro wsay, U WBOK New Orleans LA 1000r
WGOC Kingsport TN 10004 KPLS Santa Hosa. Calif. 5000 WOAI San Antonlo, Tex. 50000 KSLO Opelousas, La. 1000
KACO Bellville, TX 250d KWBZ Englewood, CO 5000d 3 WBME Belfast, Me. 250
KKYN Plalnview. TX 10004 WCNX Migatetown, Conn. Ui 1210—247.8 WQDY Calals ME 1000r
KANN Ogden. Utah 10004 WDEL Wiimingten, Del. S5inl WSJR Madawaska, Me, 1000
KING Seattle, Wash. 50000 WNDB Daytona Beh., Fia. 1 KZ00 Honolulu, Hawail 1000 WITH Baltimore, Md. 1000d
Wi8S Beriln, Wis. 800d WTMP Tampa, Fia. Sn0id WILY Centralia, 11l. 1000d WCMD Cumberland, MD
WFPM Fort Valley, Ga.  l0ilid WKNX Saginaw, Mich. 10000d WMNB No. ‘Adams, Mass. 1000d
1100—272.6 WJEM Valdosta, Ga. ) 00t WADE Wadeshore, N.C. 1000d WESX Salem, Mass: 1000
WGGH Marion, lil. AOUE WAV! Dayton, Ohle 250d WNEB Worcester, Mass. 1000
KFAX San Franciseo, Callf. WKKN Rockford. IL LTI KGYN Guymon, Okla. 10000 WCUZ Grand Rapide M) 1000
0000d KKUZ Buriingten, lowa 500d WCAU Philadeiphia, Pa. 50000 WIKB fron River. Mich. 1000d
KREX Grand Junctlon. Coio. KWKY Des Mmolnes, lowa 1000 WHOY Sallnas. PR 1000 WMPC Lapeer, Mlich.
WHLI Hompstend. N.Y. 10vo0d WHET Me Steving. Ky 800d WSTR Sturgie Mich "™ 1900
. N.Y. t. eriing. 4 3turgls. ch.
WWWE Clevoland OH ~ 50000 WLOG Munteravitie. Ky.  1000d 1220—245.8 WKLK Clogust. Minp. 1000
WGPA Bethlchem, Pa, 250d WJBO Baton Rouge, La. 5000 WBUL Birmingham AL 1000d KGHS Internat’l Falls. Minn. 250
wWSKw Skowhegan, ME 5000d WABF Fairhope AL 1000d KYSM Mankal inn. 1000
111 270.1 WACQ Boston, MA 5000d KVSA McGehee AR 1000d KMRS Morrls. Minn. 1
0— . ‘&'231‘ rl'n' Plu;'-nt. Mich. ulmogg KLIP Fowler, Callf, KTRF Thief Riv. Falh'.M 0
WBCA Bay Minette AL  10000d ny. . KIBE Palo Alto, Cal. 5000d LI,
WBIB Gentrexiile AL 1000d KE W2y 0ssgeibanch, LI KKAR Pomona, Calif. KWNO Winona, Minn. 100d
KGFL Clinton, AR KUEF Albugderaue, NM  5000r KBNO Denver, CO 10004 WHIl Bay Soring, MS 1 o
KAKA Dermott AR 10,000d WRUN Utica, N Y. 8000 KSTC Sterling, CO 1230 WCMA Corlnth, Miss. 109
Ki1G| Pasadena, CA WBAG Burlington,  N.C 1000d WCDQ Hamden. Conn. 1000d WHSY Hattlm'zurgﬁ Miss. 10
KPOP Roseville. Cal. 500 WGBR Goldsbora, N.G. 5000 WKTZ Arlington FL 5000d WSSO0 Starkville, Miss. 1100
WQYK Tampa FL 10000d WCUE Cuyahoga Fails. Ohle WMiK Kissimee, FL 1000d WAZF Yazoo City, Mlss. 1000
WEBS Cathoun. Ga. 250d - OhI® sood WCMQ Miami, FL 1000d KODE Joplin, Mo. 1000
WMBI Chicago, I, 8000d WIMA Lima, Ohio 1000 WQSA Sarasota, FL {annd KLWT Lebanon, Mo. 1850
W M ubangflhe:, TN b KNED McAlestor. Okla. 1000 WCLB Canmilla,” Ga, s0nd KWIX Moberly, Mo. 1000
Sy, L 190 KAGO Kiamath Falis, Oreg. 5000 WPLK Rotkmart. Ga. 5004 KB AN R ozpManyMT] tuan
WCBR Rlshmond KY 2804 KKEY Portland. Ore, 5000d WSFT Thomaston. Ga. 250d KHDN Hardin, ‘Mont, 1000
KPAL Pineville, LA 300d WHON Huntingdon. Pa. 5000d WLPO LaSalle, 1NN, Vol KXLO Lewistown. Mont. ionn
WO s Ud | VA oo WG| YERd dhdeheow | dees B
o w. om, Ind. b i alls 0 r
WIML Petoskey, Mish. 100004 LI T DO e Ty o KJAN Atlantic, lowa 250 KHAS Hastings, Neb. 1000
WKRA Holly 8brings, Miss. 1000d WDIX Orangeburg. S.C 5000 KOUR Independonce, lowa Ciid KELY Ely. Nev, 280
KFAB Omaha, Nebr. 30000 WTYC Rock Hlll, S.C.  1000d KOFO Oftawa., Kans. 250d KLAV Las Vegas, Nev. |
KCIA Humble City, NM  1000d WSNW Seneca, 8.C. 1008d WFKN Franklin, Ky. 250d KCBN Reno. Nev. 1000
VIHIHES sfemg NI S KIMM Rapld City, 8.Dak. 5000d WEQO whitley Gity. kY 1000d WTSV Claremont. N.H. 1000
WSFW Seneca Falls, N.Y. 1000 WGOW Chattanooga. Tenn. 5000 KBCL Shreveport, La. 250d WCMC Witdwood, N.J. 1000
WTBQ Warwiek NY 2804 WCRK Morristown, Tenn. 1000 WLBI Denham Springs, La. 250d KALG Alamagordo., N.M. 1000
WBT Charlotte, N.C. 50000 WTAW College Station WSME Sanford, Maine 1000d KOTS Deming NM 1000
WELX Xenia, Ohlo 250d Tex. 1000d WBCH Hastings, Mich. 250d KYVA Gailup. N.Mex. 1000
KEOR Atoka, Okla. 3ooad KCCT Corpus Christi. Tex. 1000d WAVN Stillwater, Minn. 5000d KFUN Las Vegas, N.M. 1000
KBND Bend, Ores. 10000 KISO El Paso, TX 1000d WMDC Haze'hurst. Miss. 250d KRSY Roswell. N.Mex. 1000
WJIS8M Martinsburg, Pa, 1000d KVIL Highland Park, Tex. 1000d KZYM Cape Girardeau, Mo, 250d WNIA Cheektowaga. N.Y. 500
WNAR Norristown, PA. 50000d KJBC Midiand, Tex. 10000 KBHM Branson,. Mo. 1000d WENY Eimira, N.Y. 000
WVIP Caquas, P.R. 250 KSUZ Port Neches, TX 500d KLPW Unlon, Mo. 000d WIGS Gouverneur, N.Y. 1000
WHIM Providence, R.1. 10004 KOLJ Quanah. Tex. 500d WLBK Keene, N.H. 1000d WHUC Hudson. N.Y. 1000
WSLV Ardmore, Tenn. 1000d KQAM San Antonio, TX 1000d WGNY Newburgh, N.Y. 5000d WLFH Little Falls, N.Y. 1000
WUAT Pikesville. TN 250d KNO! Puliman, WA 0d WwWS0Q N, Syracuse, N.Y. 1000d WFAS White Plains, N.Y. 1000
KDRY Alamo Helghts, Tex. 1000d KAYO Seattle, Wash. 000 WKMT Kings Mtn, N.C.  1000d WSKY Asheville, N.C. 1000
WZAM Norfolk VA 50,000 WABH Churchvilie, VA 1000d WREV Reidsvllle, NC. 10004 WFA| Fayettoville, N.C. 1000
WELC Welen, W.Va. 1000d WENC Whiteville, N.C. 5000d WMFR High Peint, N.C. 1000
1120—262.7 WYNE Appleton, Wise. 1000 KDDR Oakes. ND 1000d WISP Kinston, N.C. 1060
° WAXX Chippewa Falis, Wis. WGAR Cleveland, Ohio 50000 WNNC Newton. N.C. :ggg
WUST Washington DC  1000d 5000d WERT Van Wert, Ohlo 250d WCBT Roanoke Rap.., N.C.
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U.S. AM STATIONS BY FREQUENCY

. & non . a ocation <.
Call Location W.P Call Location w.p Call Locatio w.p Call Locati w.p
KD1X Dickinson, N,D, 000 WMIS Natchez, Miss. 1000 WEER Warrenton. Va 1000d - KHEM Blg Spring, Tex. 1000d
WUBE Cincinnatl, 0. 000 KFMO Flat River, Mo. 1000 KWSU Puliman, Wash. 5000 KEPS Eagle Pass, Tex. 1000d
WCOL Coiumbus, Ohio 000 KWOS Jefferson Clty, Mo. 1000 KYAC Seattle, WA KF1Z_Fort Warth, Tex. 5000
WIRO Ironton, Ohio KNEM Nevada, Mo. 250 WEMP Mliwaukee. Wis. 5000 WOKT Newnorf News, VA
WCWA Toledo, O, 000 KBMY Biilings, Mont. 1000 WHEOQ Stuart. Va. 1000d
KADA Ada, Okla. KLTZ Glasgow.” Mont. 1000 1260—238.0 KCVL_ Colviie. Wash. Birnd
WBBZ Ponea City 0K 000 KLYQ Hamllton, MT 1000 f— KBAM Longview. Wash. 500d
KVAS Astoria, Ore. KBLL Helena. Mont. 1000 WCRT Birmingham AL 5000d WRJC Mauston, Wis. 500d
KRNS Burns, Ore, 000 KFOR Lineoln, Nebr, 1000 KSUN 8isbes AZ 250 KIML Glilette. Wyo. 5000
KO0 Con S, e 1000 | KODY Macw Plati Nebr. 1008 | LEC Cornime AR 1 10000 o—
resham, reg. v,
KYJC Medford, Oreg. 000 WETN Frankiln, NH 1000r N roiasle AR sood 1280-—234.2
KQIK Lakeview, Ore, 000 WSNJ Bridgeton, N.J. 1000 S RSa AT e 5000 WPID Pledmont AL 1000d
KTDO Toledo, Ore, 000 KCLV Clovis, N.Mex. 1000 3 A San Franelseo, Callf. 5000 WNPT Tuscaloosa AL 5000r
WBVP Beaver Falls, Pa. 1000 WGBB Freeport, N.Y. 1000 ShITIEaL KHEP Phoenix AZ [
WEEX Easton, Pa. 1000 WGVA Geneva, N.Y, 1060 w rming ln¢ Ala.  5000d KNBY Newport AR 1000
WKBO Harrisburg, Pa. 1000 WJIN Jamestown, N.Y. 500 wma‘m Westp onan. 1000d KFYV Arroyo Grande CA 1000
WCRO Johnstown, Pa. 1 00 WVO0S Liberty, N.Y. 1000 RN ewarlc b s s00d KFOX Long Beach, Callt. 1000
WBPZ Lock Haven, Pa. 1000 WNBZ Saranae Lake, N.Y. 1000 G Washington. D.C. _ 5000 KJOY Steckton, Callf. 1000
WTIV Titusvile, Pa. e WWWD Sehnectady, NY WFTW Ft. Walton Beach, FL KTLK Denver, Colo. 000
WNIK Areclbo, P.R. o WATN Watertown, N.Y. 1000 wwoK 500d WSFD Seaford DE
WERI Westerly, R.I. 00 WPNF Brevard, N.C. 1000 A S ML 5 WGTX De Funiak Springs,
WAIM Anderson, i WIST Charlotte, N.C. 1000 M s L] Fla.  5000d
WNOK Columbia, 8.C. i WINC Jacksonvilie, N.C. 1000 N sonod WEX| Jacksonville, FL
WoLS Florence, S.C. ] WRNC_ Raleigh, N.C. 1000 N ERK Blkaly Rty 10004 WIPC Lake Wales, Fla. 1000d
KISD Sioux Falls, S.Dak. -l{0a WWWC Wilkesboro, N.C. 500 PO RES Gy S000d WYND Sarasota, Fia. 500d
WAKL MeMinnville, Tenn. [0 KDLR Devils Lake. N.Dak. 250 PRI 0D Ul U, e [ 2 WIBB Macon, Ga. 5000d
WMLR Hohenwald, TN 1000r WBBW_Youngstown, Ohlo 1000 e i e 18 00 WMRO Aurora, IL 1000
KSIX Corpus Christi, Tex. iGa0 WHIZ Zanesville, Ohlo 1000 el I T 200 WGBF Evansville, Ind. 5000
KDLK Del Rlo, Tex. 250 KVS0 Ardmore OK 1000r WFGQ Bootanapolis b0 WIFE Indianapolis. IN
KNUZ Houston, Tex. i) KADS Elk City, OKla. 1000 P A R S e KCOB Newton, lowa 1000d
KERV Kerrville, Tex, no KBEL Idabel, Okla. 1000 WAL Bat e e ne . 100 KSOK Arkansas City, Kans. 1000
KLVT Levelland, Tex. 0an KOKL Okmulgee, Okla. 1000 SR L ERRLITT ST — T WCPM Cumberiand, KY — 1000d
KEEE Nacogdoches. Tex. [T KFLY Corvailis OR 1000r WALR Ao s WiX| Lancaster, Ky. 1000d
KOZA Odessa, Tex. i KTIX Pendiston, Oreq. 000 b e L 1000 WGSO Now Orleans LA 5000
KGRO Pampa, Tex. iy KPRB Redmond, Ore. 000 R L pood KWCL Oak Grove, La, 1000d
KSEY Seymour, TX ] KQEN Roseburg, Ore. 000 KbUZ Hmtoh: Liyb M':"- 15004 WABK Gardiner, Me.
KSST Sulphur Sprgs., Tex. lnat WRTA Altoona, Pa. 000 WOV G i . WEIM Fitchburg, MA 5000r
KWTX Waoo, Tex. {i0a WHUM Reading, Pa, 000 e LT Miss.  Eoond WFYC Aima, Mish. 5000d
KPRQ Murray, UT 1000r WSEW Selinsgrove, Pa. 1000 L mlulﬂ- M Bniid WWTC Minneapolls, Minn. 5000
KOAL Price, Utah 000 WBAX Willkes-Barre, Pa, 000 KGBX 8 ’I.y'ﬁold B :Dlhl KVOX Moorhead, Minn. 1000
WIOY Burlington, Vt. 000 WALO Humacso, P.R. 000 S TS A e fhiss] KDKD Clinton, Mo. 1800
WBB! Abingdon, Va. 000 WWON Woonsocket, R.I. 000 i Tmt‘ 3 °1" (i KYRO Potosi MO 500d
WOD! Brookneal. Va. 900 WKDK Newboerry, S.C. 000 R "tn MFI. N.J. -:-Iil".'ll'l KCNI Broken Sow, Nebr. 1000d
WXCF Clifton Forge VA 1000r WDXY Sumter, S.C. 000 WENR ;n a Feo, Nv.Mn. . [ KVOV Henderson—Las Vegas,
WFVA Frederlcksburg, Va. (000 KCCR Plerre, 8.D. 000 WNDR sneon. Ni‘ ¥ dod NV 5000d
WNOR Norfolk, Va. 000 WBEJ Ellzabethton, Tenn. (000 Wown AY.I;'I:I:::- o] gHHE KRZE Farmington, N.Mex. 8000d
KOZI_Chelan, Wash, 000 WEKR Faysttoville, Tonn. 1000 wCD) Edenton. N.G. 10004 WADO New York, N,Y. 5000
KWYZ Everstt, Wash. 000 WBIR Knoxville TN 1000r WHGEC Clovaland. O H 5000 WROC Rochaster, N.Y. 8000
KSPO Spokans, Wash. 1000 WKDA Nashville TN 1000r WNXT Port th. Oh r WSAT Sallsbury. N.C. 1000
KREW Sunnyside, Wash. 1000 KS0X Raymondville, Tex. 1000 bl w‘):'"::lls ol II“ 8000 WYAL Scotland Neck, N.C. 5000d
WLOG Logan, W.Va. 1000 WEDG Soddy, Ton 1000 O e e hama 1000 WONW Deflance, Ohio 1000
WKYG Parkershurg WV 1000 WENK Union City, Tenn. 1000 e it asernali 100 WLMJ Jackson, Ohlo 1000d
WHBY Appleton, Wis. 000 KVLF Alpine, Tex. 1000 M Erele l'\,lxl o, Oreg. 5008 KLCO Poteau. Okia. 10004
WCLO Janosville, Wis. 000 KEAN Brownwood, Tex. 1000 W EHEIET Thihn etlp au KBDF Eugens. OR 5000
WXCO Wausau. WIs. 000 KTAM Bryan TX 1000 rMEREh bsburg, Pa. Smog WBRX Berwick, Pa. 10004
KVOC Casper WY 1000r KOCA Kiigore. Tex. 1000 WMUU Creanviii ‘8. 50000 WHVR Hanover, Pa. 5000
- KSOX Raymondville, Tex. 250 WIOT Lak '3'" e, 8.C. WKST New Castle, Pa. 1000
1240—241.8 KX0X Sweetwater, Tex. 000 ake City, S.C. feeig WCMN Arecibo, P.R. 5000
WEB) Brewton AL 1000r WSKI Montpelier, Vt. 000 KWYR Winner, S.Dak. S WANS Anderson, 8.C. 5000
WPRN Butler AL 1000r WSSy Petersburg, Va. el WMCH Churan 1, Tenn. 1o00d WhCP Columpis, Ts 10004
WULA Eufula AL 1000 WROV Roanoke, Va. 000 WD KL L s umbla, Tenn. 1000d
WBCF Florence, AL WTON Staunton. Va, 000 oy e. lton. e]r_m. " ] WDNT Dayton, Tenn. 1000d
WARF Jasper AL 1000r Vot nsaaraa W B 00 KSPL Diboth Tox. =™ 15004 KTTX Bronnam. TX 1000d
ﬁ';’v’”kswh'":nz. /53 WKOY ‘lu.ﬁ’.m_ W.Va. 000 KPSQ Falfurrlas, Tex B KLUE Longview, Tox. 1000d
KVRC Arkadelah] WTIP Charleston, W.Va, 000 KIXY San Angelo TX 1o000d KRAN Morton, Tex. 500d
s M';nu.rl.’(:il:l Ir::nnAenAH |00239 WDNE Elkins, W.Va. 000 KTUE Tulla, Tex. | e KVWG Pearsall. Tex. s00d
KWAK Stuttgart AR 1000r AL bt WONV_Chaciottesvitte. va. 5000 WITK Appomaiiox. ¥A”' 10004
Qo"gg E:::::.t cci}{- CA |=)%%° WOBT Rhinelander. Wis. 000 WJJ) Christiansburg, Va. 10004 WYVE Wythevllle, Va. 1000d
BNt S O 00: WIMC Rice Lake, Wis, 000 KWIQ Moses Lake, Wash. 10l KMAS Shelton, Wash. 1000d
rey, C 10f KFBC Cheyenne, Wyo. 000 WVVW Grafton, W,Va, 50id KUDY Spokane. Wash. 5000d
I'((I.P{E ;Indudcna. Callf. 100 KEVA Evanston, Wyo. 000 WXCE Amery, W Aol KIT Yakima, Wash. 5000
gecrost, CA §000r KASL Newecastle, Wyo, 000 WWIS Black River Falls, WGLR Lancaster, W1 500d
KROY Sacramento CA 1000r KRAL Rawlins. WYo. 000 Wwis. 1000d WNAM Neenah, Wis. 5000
KBON San Bernadine, CA 1000r KTHE Thermopolls, Wyo, 000 WEKZ Monroe, Wis. 1000d
KSON San Diege CA 1000r ¢ WOCO Oconto, Wlis, 1000d 1290—232.4
kgﬁ'fs?:::nm:"é Ac.m. y &%e 1250—239.9 KPOW Powell, Wye. 5000 e
KRDO Colo. Springs. Colo. 1000d WZOB Fort Payns AL 1000d WMLS s:'l'a':' - 10004
KDGO Durange. Colo, 1000 WETU Wetumpka AL 8000d 1270—236.1 KCUB Tueson 100
KSLV Monte Vista, Colo. 1000 KSWW Wickenburg AZ 500d 2 KDMS 5000d
KCRT Trinldad. Cole. 250 KHIL Wileox AZ 5000d WGSV Guntersville AL 1000d KUOA Siloam Springs. AR 5000d
wwco Watorburt. Conn. 1000 KFAY Fayetteyilte AR 1000d WXLK Pritehard, AL KHSL Chlco, Callf. 5000
WBGC Chipley F 10007 KALO Littie Rock AR 1000r KDIJI Holbrook AZ 5000d KAZA Gliroy, Callf. 5000d
WLCO Eustls, Fla. 1000 KHOT Madera, Callf. 500d KADL Pine Biuff AR 5000d KMEN San Bernardine,
WINK Ft. Myers, Fla. 1000 KTMS Santa Barbara. Callf. 000 KBLC Lakeport CA 500d California 35000
WMMB Melbourne, Fla. 1000 KDHI Twenty-Nine Paims, KGOL Palm Desert, Cal. 1000d KKI0 Santa Barbara. CA 500d
WFOY 8t. Augustine, Fla. (000 California 1000d KCOK Tulars, Galif 5000 WCCC Hartford, Conn. 500d
WBHB Fitzgerald, Ga. 1000 KMSL Ukish, Cailf. WNOG Naples, Fla 500d WTUX Wiimington, Del.  1000d
WDUN .Galnesville, Ga. 1000 WNER Live Oak, Fila. 10004 WORL Ortando FL 50004 WTMC Ocala. !In, 5000
WLAG LaGrange, Ga. 1000 WDAE Tampa, Fla. B WTNT Tallahasses, Fla. [ ] WSCM Panama City Beach.
WBML Macon, Ga. 1000 WAQADE Albany GA 1000d WKR a 5 Florlda 500d
WWNS Stateshoro. Ga. 1000 WYTH Madlson, Ga. 1000d WHYD Columbus, 5000d WIRK W, Palm Beh., Fla. 5000
WPAX Thomasville. Ga. 250 WIZZ Streator, 1. 500d WJIC Commorce, Ga. 1000d WDEC Amerieus, Ga. 1000d
WTWA Thomu:<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>