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The Memory Keyer 
that started a 

revolution 
in CW 

Store 
commands, 
as well as text, 
for automatic execution 
The Heathkit µMatic Memory Keyer's sneak 
veview caused a sensation at Dayton in 1981, 
aid the excitement is still running high. Ask 
aoout it on the air. Those who own one will tell 
you it revolutionized their operating practices, 
eased their hand fatigue, multiplied QSOs- 
and increased the number of inccming QSLs. 
In contest, you can prove it's the best every time. 
Inside, a custom microprocessor stores up to 
240 characters of text or commands. Variable - 
length buffers eliminate wasted memory space. 
Command strings let you sequence speed, 
weight and repetition alterations or text in any 
order you desire. Choose the speed (1-99), any 
of 11 weight settings, plus spacing aid message 
repeat count, then sit back and collect contacts... 
Capacitive -touch iambic paddles unplug and 
store inside the keyer when not n use. Left 
handed? A two -key function will reverse the 
paddles! Or a socket will connect to your favorite 
keyrer.To boost copy, a 4 -level random 'practice' 

-featnkìt® 

mode permits 6400 different 
and repeatable, 3000 -character -raining ses- 
sions at any speed you like. 
Other features include a built-in sidetone oscil- 
lator and speaker with volume/tone controls, 
phone jack and earphone, message editing, 
entry error alarm, self -diagnostics, battery back- 
up and a unique auto -shutoff should you forget. 
Complete details on the revol ation.3ry µMatic 
Memory Keyer are in the new Hea-hicit Catalog 
and at your nearby Heathkit Electronic Center.* 

Send fora free catalog! Nrite: 
Heath Company, Dept. x.33-954 
Benton Harbor, MI 43022 
In Canada. contact Heath Company. 
1480 Dundas Street E., Miss ssau ga ONT L4X 2R7. 

Visit your Heathkit Store 
Wiere Heathkit 

products are 
displayed, sold 

and serviced. 
See your telephone 

white pages fc r locations. 
Units oy Veritechnology 

Electronics Corporation in the U.S. 

AM -422R1 
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IMRODUCING THE LATEST 
HEIR TO 59YEARS OF 

GERMAN ENGINERING. 
increase handling prowess but de- 
creases unsprung weight. 

In the end, the BMW R65LS is 

one sports bike whose graceful 
lines do not serve as camouflage for 
weak engineering. For it is a ma- 
chine asadept at slicing through the 
wind and rounding corners as it is 

at turning heads. 
Its price? A lofty $3,790? 
But as a motorcycle columnist of 

AutoWeek observed, "a bad motor- 
cycle is worthless; a good motorcycle 
is worth whatever it costs... By that 
stanch' -2, the R65LS is a bargain'' 

While the fine lines and sculpted 
features of most sport bikes spring 
from the drawing tables of stylists, 
those of the BMW R65LS had a dif- 
ferent birthplace. 

The drafting tables of German 
engineers. 

As a result, they are the recipi- 
ents of the same pragmatic consid- 
eration and evolutionary refinement 
as the legendary engine that powers 
this 650cc machine. 

The shapely sport fairing, for 
example, provides much more than 
cosmetic appeal. It helps reduce 
fry -it -wheel lift by over 30%. 

The LS handlebars a'e low, com- 
pact, and Help to provide a seating 
psi =ion that "is sporting in a 

\nay that Japanese bikes, 
Been with red paint, 
helve not ciscovered" 
(Gicle World). 
(-ig bars are 
also availaPle.) 

The bike's 
sender to I, 

artful as it too appears, was creat- 
ed in one of the most aesthetically 
indifferent environments known 
to man: the massive BMW wind 
tunnel in Ismaning, Germany. 

Even the wheels of the LS pos- 
sess a beauty that goes far deeper 
than their gleaming enamel. Each 
rim section is made of a highly rigid 
aluminum alloy; each hub and spoke 
assembly is separately cast from a 

far more elastic aluminum alloy to 
provide added flexibility. And then 
everything-hubs, spokes and rims- 
is cast as a single unit.Cul- 

rninating in 

an exceed- 
ingly resil- 
ient "com- 

posite" 
wheel that 

nDt only 
helps 

Manufac tire' r snestec retail price. $3.790 Actual puce vil depend 
upon deaer 'nca excludes slate and local taxes, dealer pre.'lesti- 
nahoe n!I n charges 01982 BMW of North Amers, Inc The 
BMV.' a kar d loge are registered trade narks of Bayeneche 
Me. a 6 

THE LEGENDARY 
MOTORCYCLES OF 

GERMANY. 
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Introducing the 
Sinclair ZX81. 

If you're ever 
going to buy a personal 
computer, now is the time 
to do it. 

The Sinclair ZX81 
is the most powerful, yet 
easy -to -use computer 
ever offered for any- 
where near the price: 
only $99.95* completely assembled. 

Don't let the price fool you. The ZX81 has 
just about everything you could ask for in a per- 
sonal computer. 
A breakthrough in personal computers. 

The ZX81 is a major advance over the origi- 
nal Sinclair ZX80-the first personal computer to 
break the price barrier at $200. 

In fact, the ZX81's 8K extended BASIC offers 
features found only on computers costing two or 
three times as much. 

Just look at what you get: 
Continuous display, including moving graphics 

RETURN IF INPUT POKE PRINT 

STRS CHRS CODE PEEK 1AB 
GOSUB LOAD LIST LET 

SOR 
SCROLL 

111 
VAL LEN L:SR 

NEXT PAUSE BREAK 

IN KEYS NOT 

THE $99.9 5 Multi -dimensional 
string and numerical arrays Mm 

tific functions accurateaticaland toscien- 

8 decimal places 
Unique one -touch entry 

of key words like PRINT, 
RUN and LIST 

Automatic syntax error 
detection and easy editing 

Randomize function 
useful for both games and serious applications 

1K of memory expandable to 16K 
A comprehensive programming guide and 

operating manual 
The ZX81 is also very convenient to use. It 

hooks up to any television set to produce a clear 
32 -column by 24 -line display. It comes with a 

comprehensive programming guide and oper- 
ating manual designed for both beginners and 
experienced computer users. And you can use 
a regular cassette recorder to store and 
recall programs by name. 

Sinclair technology is also available in Timex/Sinclair computers 
under a license from Sinclair Research Ltd. 



Order at no risk.* * 
We'll give you 10 days to try out the ZX81. If 

you're not completely satisfied, just return it to 
Sinclair Research and we'll give you a full refund. 

And if you have a problem with your ZX81, 
send it to Sinclair Research within 90 days and 
we'll repair or replace it at no charge. 

Introducing the ZX81 kit. 
If you really want to save money, and you 

enjoy building electronic kits, you can order the 
ZX81 in kit form for the incredible price of just 
$79.95.* It's the same, full -featured computer, 
only you put it together yourself. We'll send com- 
plete, easy -to -follow instructions on how you can 
assemble your ZX81 in just a few hours. All you 
have to supply is the soldering iron. 

A leader in microelectronics. 
The ZX81 represents the latest technology in 

microelectronics. More than 10,000 are sold 
every week. In fact, the ZX81 is the fastest selling 
personal computer in the world. 

We urge you to place your order for the 
ZX81 today. 
To order. 

To order, simply call toll 
free. Or use the coupon below. 
Remember, you can try it for 
10 days at no risk.** The sooner 
you order, the sooner you can 
start enjoying your own 
computer. 
Call toll free 800-543-3000. 

Ask for operator #509. 
In Ohio call: 800-582-1364; 
in Canada call: 513-729-4300. 
Ask for operator #509. Phones 
open 24 hours a day, 7 days 
a week. Have your MasterCard 
or VISA ready. 

These numbers are for orders only. If you just 
wart information, please write: Sinclair Research 
Ltd., 2 Sinclair Plaza, Nashua, NH 03061. 
`Plus shipping and handling. Price includes co -nectors for TV and cassette, AC adaptor, and 

FREE manual. 
""Goes not apply to ZX81 kits. 

NEW SOFTWARE: Sinclair has 
published pre-recorded pro- 
grams on cassettes for your 
ZX81. We're constantly coming 
out with new programs, so we'll 
send you our latest software 
catalog with your computer. 

16K MEMORY MODULE: Like 
any powerful, full fledged com- 
puter, the ZX81 is expandable. 
Sinclair's 16K memory module 
plugs right onto the back of 
your ZX81. Cost is $49.95, plus 
shipping and handling. 

sinlair 
To order call toll free: 800-543-3000 
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ZX81 $99 95 

ZX81 Kit 79.95 

16K Memory Module 49.95 

Shipping and Handling 4.95 $4.95 
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Synthesized 
Hand -Held 
Scanner: 

Communications Electronics; the 
world's largest distributor of radio scan- 
ners, now has even lower prices on our 
radio scanners. Chances are the police, 
fire and weather emergencies you'll read 
about in tomorrow's paper are coming 
through on a scanner right now. 

With your scanner, you can monitor the 
exciting two-way radio conversations of 
police and fire departments, intelligence 
agencies, mobile telephones, energy/oil 
exploration crews, and more. Some scan- 
ners can even monitor aircraft transmis- 
sions! You can actually hear the news 
before it's news. If you do not own a 
scanner for yourself, now's the time to 
buy your new scannerfrom Communica- 
tions Electronics. Choose the scanner 
that's right for you, then call our toll -free 
number to place your order with your Visa 
or Master Card. 

We give you excellent service because 
CE distributes more scanners worldwide 
than anyone else. Our warehouse facilities 
are equipped to process thousands of 
scanner orders every week. We also 
export scanners to over 300 countries 
and military installations. Almost all items 
are in stock for quick shipment, so if 
you're a person who prefers fact to fantasy 
and who needs to know what's really 
happening around you, order your scan- 
ner today from CE! 

NEW! Bearcat°350 
The Ultimate Synthesized Scanner! 
List price $599.95/CE price $384.00 
7 -Band, 50 Channel Alpha -Numeric No - 
crystal scanner AM Aircraft and Public 
Service bands. Priority Channel AC/DC 
Bands: 30-50, 118-136 AM, 144-174, 421-512 MHz. 
The new Bearcat 350 introduces an incredible 
breakthrough in synthesized scanning: Alpha - 
Numeric Display. Push a button -and the Vacuum 
Fluorescent Display switches from "numeric" to 
word descriptions of what's being monitored. 50 
channels in 5 banks. Plus, Auto & Manual Search, 
Search Direction, Limit & Count. Direct Channel 
Access. Selective Scan Delay. Dual Scan Speeds. 
Automatic Lockout. Automatic Squelch. Non -Volatile 
Memory. Order your Bearcat 350 today! 

Bearcat° 300 
List price $549.95/CE price $336.00 
7 -Band, 50 Channel Service Search No - 
crystal scanner AM Aircraft and Public 
Service bands. Priority Channel AC/DC 
Bands: 32-50, 118-136 AM, 144-174,421-512 MHz 
The Bearcat 300 is the most advanced automatic 
scanning radio that has ever been offered to the 
public. The Bearcat 300 uses a bright green fluo- 
rescent digital display, so it's ideal for mobile 
applications. The Bearcat 300 now has these added 
features: Service Search, Display Intensity Control, 
Hold Search and Resume Search keys, Separate 
Band keysto permit lock-in/lock-out of any band for 
more efficient service search. 

NEW! Bearcat® 350 

Bearcat° Rebate Offer 
Get a coupon good fora $30.00 rebate when you purchase a 
Bearcat 100; $15.00 rebate on model 210XL; $10.00 rebate 
on model 200. Offer valid only on purchases made between 
September 1, 1982 and October 15, 1982. Limit of one 
rebate per household. Offer good only in the U.S.A. Void 
where taxed or prohibited by law. Resellers, companies, 
clubs and organizations -both profit and non-profit, are not 
eligible for rebates. Employees of Electra Company, their ad 
agencies, distributors and retailers of Bearcat Scanners are 
also not eligible for rebates. 

Bearcat° 210XL 
List price $349.95/CE price $229.00 
6 -Band, 18 Channel Crystalless AC/DC 
Frequency range 32-50, 144-174, 421-512 MHz. 
The Bearcat2 i OXL scanning radio is the second gener- 
ation scanner that replaces the popular Bearcat 210 
and 211. It has almost twice the scanning capacity of 
the Bearcat 210 with 18 channels plus dual scanning 
speeds and a bright green fluorescent display. Auto- 
matic search finds new frequencies: Features scan 
delay, single antenna, patented track tuning and more. 
When you purchase the Bearcat 210XL between 
September 1, and October 15, 1982, you'll also get a 
factory rebate coupon good for $15.00. 

NEW! Bearcat° 20/20 
List price $449.95/CE price $276.00 
7 -Band, 40 Channel Crystalless Searches 
AM Aircraft and Public Service bands AC/DC 
Priority Channel Direct Channel Access Delay 
Frequency range 32-50. 118-136 AM, 144-174, 420-512 MHz. 
The Bearcat 20/20 automatic scanning radio 
replaces the Bearcat 220 and monitors 40 frequen- 
cies from 7 bands, including aircraft. A two -position 
switch, located on the front panel, allows monitoring 
of 20 channels at a time. 

NEW! Bearcat® 200 
List price $269.95/CE price $179.00 
8 -Band, 16 Channel AC only Priority 
Dual Scan Speeds Direct Channel Access 
Frequency range: 32-50, 138-174, 406-512 MHz. 
The Bearcat 200 is a scanner with high performance. 
Sealed one-piece keyboard lets you program each 
channel for automatic scanning. There's automatic 
lockout to by-pass individual channels. Direct Channel 
Access to go instantly to any channel. Plus Automatic 
Squelch, Dual Scan Speed, Selective Scan Delay and 
Automatic Search to let you find hidden frequencies. 

NEW! Bearcat° 100 
The first no -crystal programmable handheld scanner. 
List price $449.95/CE price $284.00 
8 -Band, 16 Channel Liquid Crystal Display 
Search Limit Hold Lockout AC/DC 
Frequency range: 30-50, 138-174, 406-512 MHz. 
The world's first no -crystal handheld scanner has 
compressed into a 3" x 7" x 11/4" case more scanning 
power than is found in many base or mobile scanners. 
The Bearcat 100 has a full 16 channels with frequency 
coverage that includes all public service bands (Low, 
High, UHF and "T' bands), the 2 -Meter and 70 cm. 
Amateur bands, plus Military and Federal Government 
frequencies. It has chrome -plated keys for functions 
that are user controlled, such as lockout, manual and 
automatic scan. Even search is provided, both manual 
and automatic. Wow...what a scanner! 

The Bearcat 100 produces audio power output of 300 
milliwatts, is track -tuned and has selectivity of better 
than 50 dB down and sensitivity of 0.6 microvolts on 
VHF and 1.0 microvolts on UHF. Power consumption is 
kept extremely low by using a liquid crystal display and 
exclusive low power integrated circuits. 

Included in our low CE price is a sturdy carrying case, 
earphone, battery charger/AC adapter, six AA ni -cad 
batteries and flexible antenna. The Bearcat 100 is in 
stock for quick shipment, so order your scanner today. 

NEW! Fanon FCT-200 
Cordless Telephone 
CE price $149.00 
Looking for an excellent cordless telephone? We 
recommend the Fanon model FCT-200. This cord- 
less phone is designed and engineered to provide 
many years of reliable service and put an extra 
measure of convenience into your home oroffice. It 
features extended range, automatic secure pro- 
tection, two-way intercom between the Fanon - 
phone handset and a conventional phone plugged 
into the base. Manual secure lock override. Two- 
way call alert. Last number memory redial. High - 
low volume control and low battery indicator light. 
Full duplex, simultaneous conversation capability. 
Operates with most touch tone or rotary dial 
systems. FM quality- quiet operation. Recharge- 
able Nickel -cadmium batteries included. Under 
ideal conditions, the range is 700 feet. Order today! 

TEST ANY SCANNER 
Test any scanner purchased from Communications 
Electronics" for 31 days before you decide to keep it. If for 
any reason you are not completely satisfied, return it in 
original condition with all parts in 31 days, for a prompt 
refund (less shipping/handling charges and rebate credits). 
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Bearcat® Four-SixThinScan'" 
List price $189.95/CE price $118.00 
Frequency range: 33-47, 152-164, 450-508 MHz. 
The incredible, Bearcat Four -Six Thin Scan" is like 
having an information center in your pocket. This four 
band, 6 channel crystal controlled scanner has patented 
Track Tuning on UHF. Scan Delay and Channel Lockout. 
Measures 23/4 x 61/4 x 1:' Includes rubber ducky antenna. 
Order crystal cert if icate for each channel. Made i n Japan. 

Fanon Slimline 6-HLU 
List price $169.95/CE price $104.00 
Low cost 6 -channel, 4 -band scanned 
The Fanon Slimline 6-HLU gives you six channels of 
crystal controlled excitement. Unique Automatic Peak 
Tuning Circuit adjuststhe receiver front end for maximum 
sensitivity across the entire UHF band. Individual chan- 
nel lockout switches. Frequency range 30-50, 146-175 
and 450-512 MHz. Size 23/4 x61/4 x 1" Includes rubber 
ducky antenna. If you don't need the UHF band, get the 
Fanon model 6 -HL for $94.00 each, and save money. 
Same high performance and features as the model HLU 
without the UHF band. Order crystal certificates for 
each channel. Made in Japan. 

OTHER SCANNERS & ACCESSORIES 
NEW! Regency' t D810 Scanner $259.00 
NEW! Regency' D300 Scanner $199.00 
NEW! Regency' D100 Scanner $159.00 
Regency' M400 Scanner $229.00 
Regency' M100 Scanner $195.00 
SCMA-6 Fanon Mobile Adapter/Battery Charger.... $49.00 
CHB-6 Fanon AC Adapter/Battery Charger $15.00 
CAT -6 Fanon carrying case with belt clip $15.00 
AUC -3 Fanon auto lighter adapter/Battery Charger $15.00 
PSK-6 Base Power Supply/Bracket fdr SCMA-6 $20.00 
SP50 Bearcat AC Adapter $9.00 
SP51 Bearcat Battery Charger $9.00 
SP58 Bearcat 4-6 ThinScan" carrying case $12.00 
FB -E Frequency Directory for Eastern U.S.A $12.00 
FB -W Frequency Directory for Western U.S A $12.00 
FFD Federal Frequency Directory for U.S A $12.00 
TSG "Top Secret" Registry of U.S. Government Freq $10.00 
ASD Frequency Directory for Aircraft Band $10.00 
TIC Techniques for Intercepting Comm. Manual $12.00 
CIE Covert Intelligence, Elect. Eavesdropping Man $12.00 
B-4 1.2 V AAA Ni -Cad batteries (set of four) $9.00 
A-135cc Crystal certificate $3.00 
Add $3.00 shipping for all accessories ordered at the same time. 

INCREASED PERFORMANCE ANTENNAS 
If you want the utmost in performance from your 
scanner, it is essential that you use an external 
antenna. We have a base and a mobile antenna 
specifically designed for receiving all bands. Order 
#A60 is a magnet mount mobile antenna and order 
#A70 is an all band base station antenna. Price is 
$35.00 each plus $3.00 for UPS shipping in the 
continental United States. 

BUY WITH CONFIDENCE 
To get the fastest delivery from CE of any scanner, 
send or phone your order directly to our Scanner 
Distribution Center" Be sure to calculate your price 
using the CE prices in this ad. Michigan residents 
please add 4% sales tax. Written purchase orders are 
accepted from approved government agencies and 
most well rated firms at a 30% surcharge for net 30 
billing. Minimum purchase order $200.00. Minimum 
prepaid order $35.00. All sales are subject to availa- 
bility, acceptance and verification. All sales on acces- 
sories are final. Prices, terms and specifications are 
subject to change without notice. Out of stock items will 
be placed on backorder automatically unless CE is 
instructed differently. Most products that we sell have a 
manufacturer's warranty. Free copies of warranties on 
these products are available prior to purchase by 
writing to CE. International orders are invited with a 
$20.00 surcharge for special handling in addition to 
shipping charges. All shipments are F.O.B. Ann Arbor, 
Michigan. No COD's please. Non -certified and foreign 
checks require bank clearance. 

Mail orders to: Communications Electronics; 
Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add 
$7.00 per scanner or phone product for U.P.S. 
ground shipping and handling, or $14.00 for faster 
U.P.S. air shipping to some locations. If you have a 
Visa or Master Card, you may call and place acredit 
card order. To order dial 800-521-4414. If you are 
outside the U.S. or in Michigan, dial 313-994-4444. 
Order from CE, without obligation today! 
Scanner Distribution Center" and CE logos are trade- 
marks of Communications Electronics" 
tBearcat is a federally registered trademark of Electra 
Company, a Division of Masco Corporation of Indiana. 
t Regency is a federally registered trademark of Regency 
Electronics Inc. AD #072882 
Copyright' 1982 Communications Electronics" m 

MasterCard 

COMMUNICATIONS 
ELECTRONICS - 

854 Phoenix .1 Bo. 1002 O Ann Arbor. MlcMgan 48106 U.S.A. 
Call TOLL -FREE 18001521 '4414 orouteid U.S.A. 1313) 6944444 
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HUSTLER 
Monitor Antennas 
Bring In All 
Of The Action 
If you aren't using 
Monitor Antenna, you're 
the action! 
With a HustlerDisconeor 
Tri -Band monitor antenna, 
scanner will bring - clearly and quietly 
greater distances. 
Hustler monitor antenna 
the highest standards 
and engineering in - our own. 
Our vertically -polarized 
Discone Model covers 
service frequencies 
mHz. And, its unique 
design minimizes signal 
Hustler's popular Monitor 
utilizes your car's antenna 
to five different bands. 
Hustler Tri -Band mobile 
offer you more mounting 
configurations, plus 
reliability of top -grade 
components throughout 
model. 
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AN EDITORIAL 
t Y BY TOM KNEITEL, K2AES 

An Ear Towards The Sky 

The dream that inhabitants of our planet 
will be able to make radio contact with, or at 
least receive signals from, galactic civiliza- 
tions, has been circulating around for a long 
time. It's been explored by everybody from 
scientists to science fiction authors to crack- 
pots. The ideas for actually accomplishing 
this feat, however, have been somewhat 
stalled by the staggering financial investment 
which faces anyone seriously considering 
tackling the job. This is assuming, of course, 
that there is someone or something out 
there, that they have any interest in com- 
municating with the inhabitants of Earth, 
and that their technologies are compatible 
with that which we generally refer to as "ra- 
dio." Let's face it. For all anybody knows, 
they could well be communicating by cos- 
mic waves, X-rays, magnetism , gravity, 
psychic methods, tom-toms, semaphore, or 
any of several hundred other possible meth- 
ods, including many which are not only out- 
side of our technologies but even our scope 
of knowledge. 

More than twenty years ago, our govern- 
ment was experimenting with a program 
called Project Ozma. This involved sending 
out and listening for radio signals which 
might initiate two-way communications with 
aliens or extra terrestrials, or whatever you 
might wish to call them. Somehow, that pro- 
ject ran out of steam and budget simultane- 
ously. This was more than likely due to the 
requirements of funds for the manned space 
programs of the 1960s and the lack of in- 
stant results produced by Project Ozma - for 
certainly we are a nation which seeks instant 
gratification for our efforts. We have only 
minimal interest in investing time or money 
in long range experiments which would show 
results for future generations while not pro- 
ducing any benefit for our own generation. 

After Ozma, the fate of SETI (search for 
extra terrestrial intelligence) projects be- 
came tenuous and isolated. Several univer- 
sities and independent astronomers have 
been working at it, and the Russians have 
shown an interest. Within the United States, 
SETI has had a mixed fate with such projects 
facing political fallout, budget problems, 
and divisiveness within the ranks of astrono- 
mers. NASA has been trying to get between 
$2 million and $2.5 million per year set 
aside for a SETI operation to develop and 
test a highly sophisticated computerized ra- 
dio receiver. This receiver would simultane- 
ously scan millions of frequencies, but NASA 
has been turned down by Congress for those 
funds several times. 

All of this hardware may not be necessary to 
hear other civilizations - so says a universi- 
ty astronomer. He says you can do it your- 

self, and lots easier. 

The first time NASA asked, as if on cue, 
Sen. William Proxmire (D-Wisc) quickly 
seized the opportunity to turn SETI into a 
cheap -shot cutsie-pootie public relations 
joke. He cited SETI for one of his unfunny 
and tiresome "Golden Fleece" awards as an 
example of federal waste. Of course, Prox- 
mire's idiotic awards have long been cause 
for some wags to speculate if we might first 
make a concerted search for terrestrial intel- 
ligence (especially in Congress) before we 
start probing for it in the cosmos. 

Nevertheless, the public itself has never 
relaxed its interest in the quest for alien life 
forms-and Hollywood's biggest recent 
blockbusters (such as Close Encounters, 
E.T., Star Trek II, Star Wars, etc.,) amply 
prove this. Most of the public seems to think 
that should we ever succeed in locating and 
making such contact, the E.T.'s will not only 
be friendly but will also instantly reveal to us 
all of the mysteries of the universe and scien- 
tific technologies. Little speculation has 
been given to the concept that they niight be 
quite hostile towards us, rip off whatever na- 
tural resources we haven't already de- 
stroyed by our own carelessness, or even 
spread harmful viruses or bacteria across the 

(continued on page 78) 
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PRINT THE WORLD 

See What You've Been Missing! 
Stay in touch with world events, monitor weather, ship traffic, and radio ama- 
teurs. Connect to your receiver and display shortwave radio teleprinter and Morse 
code transmissions with the new receive -only HAL CWR-6700 Telereader. 

Receive ASCII or Baudot RTTY 
Six standard RTTY speeds: 45, 50, 57, 74, 110 and 300 baud 
3 RTTY shifts for low or high tones: 170, 425 and 850 Hz 

1275 or 2125 Hz mark tone 
Adjustable space for fine tuning 
Receive Morse code - 4 to 50 wpm 
36 or 72 characters per display line 
20 lines of 36 characters or 
16 lines of 72 characters on screen 
Two pages of video display 
Parallel ASCII printer output 
Requires + 12 VDC and external TV monitor 
One year limited warranty 
Small size (8" x 3" x 12.75") 

Write or call for more details. See the CWR-6700 at your favorite HAL dealer. 

HAL COMMUNICATIONS CORP. 
BOX 365 
URBANA, ILLINOIS 61801 217-367-7373 
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The Satellite TV 
Resolution BY MARK LONG (WA4LXC/G5DEM) 

AND JEFFREY KEATING (WB4KDH) 

Since 1965, the world has been linked 
via satellite, bringing live television from 
around the world into our homes. Today 
over North America, there are 12 satellites 
handling the relay of television newsfeeds 
and entertainment programming for major 
television and cable TV. 

These programs were once the exclusive 
domain of the networks. But the deregula- 
tion of small receiving equipment by the 
Federal Communications Commission, 
coupled with major cost breakthroughs in 
the necessary electronics, has made it possi- 
ble for satellite television to be received in 
your own backyard! For a modest invest- 
ment, it is now possible for you to own a sat- 
ellite receiving system so that you can direct- 
ly and independently view more than 75 
channels of television programming from 
your easy chair. 

A home satellite receiver puts you in the 
studio control room where you can choose 
from a variety of unedited newsfeeds and 
programs. There are satellite channels com- 
pletely devoted to uncut feature movies, 
news, sports, music, and other entertain- 
ment with many of them operating 24 hours 
a day. There are a wide variety of education- 
al programs for children and adults. And, 
anywhere in North America, you can watch 
Superstations from Atlanta, Chicago, New 
York, or even Mexico City. With the addi- 
tion of several more satellites this year, there 
will be more than one hundred channels for 
you to choose from. 

Satellites: 
How Do They Work? 

Each satellite is both a transmitter and a 
receiver. A ground station transmits a 6 Gig- 
aHertz (1 GHz = 1,000,000,000 Hertz or 
cycles per second) signal up to the satellite. 
This circuit is called an uplink. The satellite 
automatically retransmits the received up- 
link signal down to other stations on the 
ground. This second signal, called the 
downlink, is transmitted on one of the chan- 
nels that fall within the 3.7-4.2 GigaHertz 
frequency band. 

INTELSAT Uplink Earth Station, Etram, 
WV. Photo courtesy of Comsat. 
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Introcucing incredible tuning accuracy at an ncreeibly 
afforcable price: The Cornmanc Series RF -3100 
31-band ATV !FMíSW receiver* No 
other shortwave receiver brings in 
PLL quartz synthesized tuning and 
all -band digital readout for as low a 
price. The :uner tracks and `locks" 
onto your signal, and the 5 -dig t dis- 
play shows exactly what frequency 
you're on. 

There are other ways the RF -3100 
commands the airways: It can travel 
the fL I length of the shortwave band 
(that's 1.6 tc 30 MHz). It eliminates interierelce - ,hen 
staticns overlap by narrowing ire broadcast band. 
It improves reception in strong signal areas wish RF 
Gain Con:rol. And the RF -3100 catches Morse 

communications accurately with BFO Pitch Control. 
Want to bring it your favorite programs without lifting 

a finger? Then consider the Panasonic 
RF -6300 8 -banc AM 'FM SW receiver 
C.6 to 30 MHzi has microcomputerized 
preset pushbu-ton tuning, for program- 
ming 12 different broadcasts, or the 
same broadcast 12 days in a row. Auto- 
ma-ically. It even has a quartz alarm 
dock that turns tie radio on and off :o 
play your favor te broadcasts. 

The Commard Series RF -3100 and 
RF -6300. Two more ways to roam the 

globe at the speed of sound. On y from Panasonic. 
Shortwave reception win .arywith antenna weaker conditions operators 
geographic location and -zither factors, An outsde antenna may be required for 
maximum shortwav reception. 

Based on a compar on 4 sLggested retail primes. 

RF-63CC 8 -band AM FM SW 

This Panasonic Command Series" 
shortwave receiver brings the state of the art 

closer to the state of your pocketbook. 

...:,.. 
;41111 eh. 

yCur 
'Panasonic 

With PLL Quartz Synthesized Tuning and Digital Frequency Readout. 

Panasonic. 
just `lightly ahead of our time. 
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Early Bird, the first Trans -Atlantic television 
satellite. Photo courtesy of Comsat. 

The antenna used on the downlink trans- 
mits the television signal in a particular 
shape, called a footprint. Each satellite has 
its own characteristic footprint, with the sig- 
nal strength strongest at the center and di- 
minishing outwardly from there. Those who 
live in the center of the footprint will have an 
easier time of receiving the signals than 
those out on the edges. This can be com- 
pensated for by increasing the size of your 
antenna. A person in Florida may need a 12 
foot dish antenna to receive the same quality 
as a person in Colorado with an 8 footer. 
The most common backyard dishes are 10 
feet. Once the receiving dish antenna has 
been precisely pointed at the satellite, no ad- 
ditional adjustments need to be made. 

Satellites operate on frequencies high 
above those used by the regular TV chan- 
nels. These microwaves are not affected by 
adverse weather conditions or sunspot ac- 
tivity. Their use for satellite communications 
makes for extremely reliable coverage 24 
hours a day. Satellites transmit low power 
signals, usually in the neighborhood of 5 
watts-only about as much as a CB radio 
uses on transmit. By the time the satellite sig- 
nal reaches you, it is very weak indeed. That 
is why such large dish antennas are needed 
to pull it out of the background noise. Each 
satellite can have up to 24 channels (called 
transponders by the industry) , each capable 
of transmitting one TV signal or hundreds of 
telephone conversations. Most long dis- 
tance telephone calls are now routed 
through the satellites. 

Conducting Your Own 
Site Survey 

Before you go running out and spending 
somewhere between $2,000-$5,000 for an 
earth station, it would be wise to look at your 
proposed location of that 10 or 12 foot dish 
which is so necessary for good reception. 
Tall buildings, trees, power poles and lines, 
or any other obstacles between your dish 
and the satellites can block the incoming sig- 
nals and degrade or even eliminate recep- 
tion. The satellite signals travel in a straight 
line, like a beam of light, and they must fall 
upon your antenna for you to receive them. 

The simplest preliminary survey would be 

::::.CLARKE BELT 

to stand in your yard facing the southern 
horizon. Are you blocked to the south by tall 
buildings or other obstructions? If so, you 
had better look for another location for your 
dish. The best receiver in the world won't 
help you if there is a mountain range in the 
way! If you have a clear and unobstructed 
view of the southern sky extending from the 
southeast to the southwest, you are in luck. 

But if your home is like most people's, 
then you'll have some blockage in certain 
areas, while other areas will be open. In or- 
der to determine what satellites can be view- 
ed in this case, a more detailed survey is nec- 
essary. Many of the companies that sell sat- 
ellite equipment will conduct a survey of 
your site for a small fee. Make sure that you 
can get the satellites that carry those pro- 
grams you want to watch before going any' 
further. 

It is also possible for you to conduct your 
own survey with the aid of a couple of simple 
tools and some basic information. To find a 
particular satellite, you'll need to know two 
coordinates: the bearing of the satellite (call- 
ed the azimuth), and the look angle of the 
bird (known as the elevation) . This informa- 
tion will not only help you tell whether the 
bird is visible from your location or not, but 
also help you zero onto it once you've got 
that new dish and receiver. 

In order to find out the elevation and bear- 
ing of any particular satellite, you need to 
know the specific coordinates of latitude and 
longitude for your location. These can be 
determined from national or regional maps. 
This information can be entered into a com- 
puter program which will give the elevation 
and bearing at your location for any satellite 
now in operation. A complete printout for 
your location can be obtained by writing the 
company listed at the end of this article. 

The direction of any satellite can be deter - 

A rural DBS receiving dish. Photo courtesy 
of STC (Satellite TV Corporation). 

mined by using its bearing and a compass. 
To judge the elevation of any satellite a sim- 
ple device called an inclinometer is used. A 
site survey kit complete with inclinometer, 
compass, computer print out, and detailed 
instructions is available. 

Purchasing Your Own 
TVRO System 

A complete satellite television earth sta- 
tion is made up of several specialized elec- 
tronic components. A parabolic dish anten- 
na captures the weak microwave signals 
from the satellite and beams them into a 
feedhorn that sits at the focal point of the 
dish. Attached to the back of the feedhorn is 
a Low Noise Amplifier (LNA) which ampli- 
fies the incoming signal and sends it down a 
coaxial cable to the downconverter. At the 
downconverter, the 4 GHz signal is stepped 
down to a much lower Intermediate Fre- 
quency (IF), usually 70 MHz. This signal is 
then sent onto a special receiver located 
near your television set. This receiver peels 
off the video and audio information from the 
IF signal and feeds it to your color television 
via a Radio Frequency (RF) modulator. The 
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modulator acts as a miniature transmitter for 
channel 3 and hooks up to the antenna in- 
put on the back of your TV. 

The price and quality of a TVRO system 
will vary greatly from manufacturer to man- 
ufacturer. The more expensive systems gen- 
erally utilize a higher level of precision in the 
manufacture of the basic components which 
can give you a more accurate and more dur- 
able setup. There are also several additional 
features which can improve the perform- 
ance and the ease of operation. Ask your lo- 
cal TVRO dealer what features their system 
offers. The best test for you is to see the sys- 
tem in operation while receiving several sat- 
ellites. Tune from transponder to trans- 
ponder while observing the signal quality. 
Do not settle for anything less than crystal 
clear reception on all channels. 

Scrambling 
As of the time of writing. there is no specif- 

ic law prohibiting the ownership or use of a 
satellite earth station. Currently there are 
50,000 home earth terminals, and that fig- 

ure is expected to more than double by the 
end of next year. Many of the available 
channels offer religious and advertiser sup- 
ported programming. The companies initi- 
ating these services encourage their recep- 
tion by home satellite enthusiasts. Other 
channels offer subscription programming on 
a pay -per -view basis to cable TV com- 
panies, which provide a means of collecting 
the revenues owned. Consequently, com- 
panies like Home Box Office are actively 
pursuing new transmitting systems which 
would scramble their programs, requiring a 
descrambler on the receiving end. 

HBO's scrambling circuits will separately 
reprocess the video and audio of their pro- 
grams, digitally encoding them. Each au- 
thorized receiver will also need a specific ac- 
cess code in order to receive their programs. 
There are two problems encountered by pay 
TV companies who are investigating scram - 

The TVRO dish installation at the authors' 
home QTH. Photo courtesy of Solar Elec- 

tronics. 

bling techniques. One problem is the large 
cost of equipping all authorized viewers with 
descramblers. HBO estimates that it will cost 
them more than $5 million to change over 
their authorized cable affiliates. Additional 
costs are also incurred at HBO's uplink end 
in order to ensure equivalent quality of their 
signal. These high costs are making other 
subscription services think twice about fol- 
lowing suit. Even if others do eventually go 
to scrambling, there will be enough free, or 
advertising -supported channels available, 
to make your TVRO investment worthwhile. 

DBS: A New Generation 
Of Satellites Going Up 

Those readers who have neither the 
space nor the wherewithal to install a 10 foot 
or larger dish antenna in their yard may con- 
sider a much smaller one which they could 
even rent. This is the wave of the future. 

The satellites we have been talking about 
so far broadcast in the 4 GHz range and are 
intended to be received by cable operators 
with large dishes who then distribute some 
of the program channels to their subscribers. 

Coming your way is a new service on satel- 
lites operating in the 12 GHz range. Called 
DBS (Direct Broadcast Satellites) they are 
intended for you to pick up directly at home 
with a small (less than 4 foot) dish mounted 
on your roof. 

Several companies have plans to bring 
you these new services. Because of the high 
cost of starting a DBS system (estimated at 
$750 million) and the sudden overall in- 
crease in the number of TV channels these 
days, the FCC has opted to let the market- 
place determine which of these DBS plans 
will succeed. It should be noted that these 
are at best only interim plans, which maybe 

DBS rooftop dish installation. Photo cour- 
tesy of STC (Satellite TV Corporation). 
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MFJ 
SHORTWAVE 
ACCESSORIES. 
NEW Indoor Tuned Active 
Antenna. Rivals, can even 
exceed reception of out- 
side long wire. 
Rivals long 

wires 

áI995 
MFJ-1020 NEW INDOOR ACTIVE ANTENNA 

sits on your desk ready to listen to the world. 
Rivals, can often exceed, reception of outside 
long wire. Unique Tuned Active Antenna mini 
mizes intermod, provides RF selectivity, re- 

duces noise outside tuned band. Also use as 
preselector for external antenna. Covers 300 
KHz to 30 MHz in five bands. Adjustable tele- 
scoping antenna. Controls: Tune, Band Selector, 
Gain. On-Off/Bypass. LED. FET, bipolar circuitry. 
Phono jack for external ant. 6x2x6 inches. 
9-12 VDC or 9 V battery for portable use. 
110 VAC with optional AC adapter, $9.95. 

:9995 
MFJ-1040 RECEIVER PRESELECTOR. Improves 

weak signal reception, rejects out -of -band sig- 
nals, reduces image response, 1.8 to 54 MHz. 
Up to 20 db gain. Low noise MOSFET. Gain 
control. Bandswitch. Can use 2 ant., 2 rcvrs. 
ON-OFF/Bypass. 20 db attenuator. LED. Coax, 
phono jacks. 8x2x6 in. Also for XCVRS to 350 
watts input. Auto bypass. Delay control. PTT 
jack. MFJ-1045, $69.95. Same as MFJ-1040, 
less attenuator, xcvr auto bypass, delay control, 
PTT. Use 1 ant., 1 rcvr. 5x2x6 in. 9V bat. Both 
requires 9-18 VDC or 110 VAC with optional 

AC adapter, $9 95. a999s 
,T. 

a ge' 

MOBILE SWL CONVERTERS to hear the short- 
wave world while you drive. IMFJ-304 ($79.95) 
covers 19, 25, 31, 49 meter bands. MFJ-308 
($99.95) adds 13, 16, 41, 60 meters. Two 
dual -gate MOSFETS give excellent sensitivity, 
selectivity with car receiver. Push button band 
selector. Tune with car radio. Plugs between 
antenna and radio. 12 VDC. 304 is 5V4x11/4x4". 
308 is 61/4)(11/05". Free catalog. 

MFJ-10, 3 foot coax with connectors, $4.95. 

Order from MFJ and try it. If not delighted, 
return within 30 days for refund (less shipping). 

One year unconditional guarantee. 
Order yours today. Call toll free 800-647-1800. 

Charge VISA, MC. Or mail check, money order. 
Add $4.00 each for shipping and handling. 

CALL TOLL FREE ... 800-647-1800 
Call 601-323 5869 for technical information, or- 

der/repair status. Also call 601.323-5869 out- 
side continental USA and in Mississippi. 

MFJ ENTERPRISES, 
INCORPORATED 

Box 494, Mississippi State, MS 39762 

Steve Birkill: Satellite TV Pioneer 

Indian woman received off of ATS -6 from 
the SITE (Satellite Instructional TV Experi- 
ment). First satellite TV reception by S.J. 

Birkill. Photo by S.J. Birkill. 

Saudi Arabian TV received off of INTEL 
SAT IV -A. Photo by S.J. Birkill. 

Much credit has gone to American satellite in- 
novators for bringing the possibilities of satellite 
television to the attention of the public. There is 
one satellite pioneer who perhaps has provided 
more technical assistance to the early electronic 
developers of satellite television equipment than 
any other individual. His regular technical articles 
on design parameters and innovative reception 
techniques have been the benchmark in the in- 
dustry since his initial involvement in the Ameri- 
can scene in 1978. His name is Steve Birkill. 

We visited with Birkill at his Sheffield, England 
home shortly before he was to leave for the U.S. 
to join the engineering staff of an American satel- 
lite TV company. Birkill has been an Amateur Ra- 
dio enthusiast (G8AKQ) since 1965. He has been 
interested in TV DXing since 1959. During the 
late 1960s, he was very active in Amateur TV ex- 
perimentation. But then Birkill's interest in televi- 
sion waned. 

However, in 1975, he heard of an experimen- 
tal television channel that was being broadcast 
from an American satellite into India on 860 
MHz. This satellite instructional TV experiment 
(SITE) was initiated to provide educational com- 
munity reception in Indian villages across the 
country. Although the satellite's beam antenna 
was focused on the Indian subcontinent and the 
satellite was fairly low in the horizon to Birkill's 
Sheffield, England home, he set out to try and 
put together a satellite TV receiver station that 
could pick up these experimental television sig- 
nals. Utilizing only a five foot dish, he was able to 
receive these 1975 transmissions, although they 
were hardly of broadcast quality. 

Excited by the results, Birkill continued to ex- 
periment with a variety of circuits. He suspected 
that much of the available video traffic was being 
run on satellites operating in the 3-4 GHz band. 

He home brewed his own LNA for this band anc 
was able to come by an 8 foot Andrews dish tha 
was formerly used by the BBC. Other satellite: 
soon came under his scrutiny. The Intelsat series 
of birds were examined and disclosed severa 
half -transponders of video. He was able to view 
Transatlantic newsfeeds, and the domestic pro. 
gramming of Spain, Sudan, Saudi Arabia, Zaire 
Nigeria, Oman, Niger, and Algeria. Even though 
these satellites were designed to provide video in- 
to terminals with dishes 30 feet or larger, Birkil 
was able, by using variable bandwidth tech- 
niques, to watch television programming from e 

variety of countries. 
But the most powerful TV stars in the Euro- 

pean sky proved to be the Russian Intersputnib 
satellites. The spot beams on a few of these Soviel 
birds offered more transmitted power than any 
other satellite system in the world, with an esti- 
mated 41 dBW at Steve's home earth station. 
Other areas to the Northeast of England were 
found to receive even higher signal levels! 

Birkill became such an expert in the operation 
of these Russian satellites that the United States 
Senate Committee on Aeronautical & Space Sci- 
ences asked him to prepare a written report for 
them on the particulars of their operation. In fact, 
he has videotaped many of these programs and 
during our visit played back a number of them. 
Some of the more interesting ones had originally 
been relayed from Cuba to Moscow on the Atlan- 
tic Gorizont bird (14 degrees West), including 
Close Encounters of the Third Kind and Bruce 
Lee martial arts movies, all with Spanish subtitles. 
He has also investigated the Franco/German 
SYMPHONIE I & Il satellites on 4 GHz and pro- 
vided satellite enthusiasts in Europe with first 
hand information on the operation of these birds. 

Birkill continues to pioneer new developments 
in satellite receiver electronics. He is currently 
working on low-cost receiver circuitry that will 
make the satellite revolution more available to the 
average consumer. 

P.S. Kutakhou, Supreme Marshall on So- 
viet TV via Gorizont-4. Photo by S.J. Birkill. 

Programma I: The logo of Moscow Televi- 
sion off of the Russian Atlantic Gorizont Sat- 
ellite. This is viewable from the eastern states 

of the U.S. Photo by S.J. Birkill. 
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Author's TVRO dish installation with solar/ 
wind generating station in the background. 

subject to change when the Regional Ad- 
ministrative Radio Conference meets next 
year to determine frequency use, satellite 
spacing, and orbital spots for the countries in 
the western hemisphere. 

As it stands now, the first DBS service 
could start next fall. It will be directed to the 
northeastern part of the country. Oak Com- 
munications has leased transponders on an 

upcoming Canadian satellite. They will offer 
two new channels of entertainment, news, 
cultural, and special interest programming. 
Both channels will be scrambled and require 
a special decoder to be leased from them. 
Each decoder will be individually address- 
able, thus allowing you to receive special 
pay -per -view programs. They can also turn 
you off by remote control if you don't pay 
your bill. Nationwide DBS service may take 
a few more years to develop. Phase two of 
Oak's plans call for expanded coverage and 
at least two additional channels. 

One of the most interesting plans is that of 
CBS to introduce, through its DBS system, 
a whole new standard for television. Initial- 
ly, CBS will not offer a lot of new program- 
ming on its three proposed DBS channels, 
but will offer what is on its terrestrial system 
in high definition. This needs explanation. 

Currently U.S. television uses 525 scann- 
ing lines across the screen to produce the 
pictures you see. This standard was set back 
in 1941. As new TV screens get larger, the 
picture and color tends to appear progres- 
sively more washed out. The new HDTV 
(High Definition Television) technology of- 
fers 1125 scanning lines, more than twice 
the density, and the resulting video is said to 
equal that of 35 mm film. With an HDTV set 
or large screen you will receive cinematic 
quality at home. 

Even with such a remarkable change, 
everyone won't be able to rush out and buy a 

Comsat Satellite Operation Headquarters. 
Photo courtesy of Comsat. 

Ford Aerospace Construction Lab for IN- 
TELSAT satellites. Photo by Comsat. 

new HDTV set. But you will be able to watch 
HD signals on your conventional set. By of- 
fering parallel services, CBS hopes that 
gradually more people will acquire HDTVs, 
allowing this new technology to phase -in 
similar to the way that color TVs replaced 
black and white. 

If you'd like to find out more information 
about satellite television, our latest book, 
The World of Satellite Television, is available 
from The Book Publishing Co. , 156 Drakes 
Lane, Summertown, TN 38483. The price 
is $7.95. Also available: Satellite Coordi- 
nates Computer Printout (please include 
your longitude/latitude); price: $3.00. 

The Satellite Site Survey Kit includes incli- 
nometer, compass, satellite coordinates 
computer printout, and detailed instruc- 
tions. The price is $25.00. 

copyright 1982 The Book Publishing Co. 

DISPLAY 
YOUR 
STUFF 

With the AEA MBA -RU Reader 

Automatic display of trans- 
mitted and received Morse 
and RTTY coded signals has 
come of age. It is proving to 
be most worthwhile for im- 
proving one's own transmit- 
ted "fist" and for allowing 
SWL's or visitors the oppor- 
tunity to experience the thrill 
of Amateur Radio coded 
transmission. 

While no machine can yet 
match the ability of a skilled 
CW operator in copying poor 
fists or signals buried in the 
noise, the MBA -RO by AEA 
excells even when compared 
against units costing much 
more. The large 32 character 
display allows much easier 
reading than shorter displays, 
especially at higher speeds 
such as 60 WPM or 100 WPM 
RTTY. The MBA -RO also fea- 
tures dual filters for RTTY 
decoding of either 170 Hz or 
425 Hz (easily changed to 850 
Hz) shift transmissions. 

For more details, write for our latest 
catalog or visit your favorite dealer. 

Prices and Specifications subject to 
change without notice or obligation. 

Software copyright by AEA. 

ADVANCED ELECTRONIC 
APPLICATIONS, INC. 
P.O. Box C-2160, 
Lynnwood, WA 98036 
(206; 775-7373 
Telex: 152571 AEA INTL 

A Brins you the 
Breakthrough! 
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The Insiders' Guide 
To The Secret Lingo Of Spies! 

Every group of folks toiling in a specific 
line of work eventually evolves its own little 
set of buzzwords-a shorthand which when 
spoken or written has a clear meaning to 
others who are similarly engaged, but which 
is either mildly confusing or absolutely baf- 
fling to outsiders. 

Go into a diner and hear them say things 
like "Adam and Eve on a raft" and "86"; 
musicians will talk about getting a new 
"axe," while on a movie set they exchange 
words like "gaffers," "grips," and send for 
the "best boy." The Intelligence Community 
is no different, except that in other lines of 
work the language is more in the realm of 
slang than anything else. Spies and their ilk 
have very clearly defined buzzwords which 
are an actual part of the language of the In- 
telligence Community, with various types of 
information categorized by one or more spe- 
cific catch phrases, buzzwords,or esoteric 
abbreviations. Sometimes such "words" are 
used in the spoken language, while other 
times they are stamped on documents or 
contained in the texts of communications. 
Here's a primer of some of the ones which 
would seem to be in heaviest current use. 

Classifications 
The most basic and well known examples 

of these buzzwords would be-ranging from 
bottom to top in order of importance- 
CLASSIFIED, SECRET, and TOP SE- 
CRET. There used to be a lower classifica- 
tion in use, RESTRICTED, but with so many 
documents now considered unsuitable for 
public consumption, that lightweight cate- 
gory has fallen into disuse. 

As noted recently in The Quill, the publi- 
cation of Sigma Delta Chi (Society of Profes- 
sional Journalists), " ... all modern presi- 
dents-Eisenhower, Nixon, and Carter, to 
name but a few-have found, until now, 
that the secrecy stamp was being used to 
hide mistakes, muzzle internal criticism, and 
shield acts of public officials from public 
scrutiny." Last April, President Reagan 
signed an Executive order which added new 
teeth to the government's ability to classify 
various materials it generates and the mes- 
sage came through louder than ever be- 
fore-when in doubt, stamp it SECRET! 

One example of how this new Executive 
order was recently used was when a U.S. 
Navy Lieutenant wrote an article question- 
ing the ability of two large U.S. aircraft carri - 

BY TOM KNEITEL, K2AES, EDITOR 

ers to survive simulated Soviet attacks. He 
submitted the article to the Naval Institute's 
magazine, Proceedings (an informative but 
unofficial publication), which routinely 
passed it along to the Navy for review. The 
Navy had been looking with much favor 
upon a $6.8 -billion project calling for the 
construction of two more nuclear powered 
aircraft carriers-a concept the Navy Lieu- 
tenant's article didn't endorse. His manu- 
script also found its way to the hands of Sen. 
Gary Hart, a leader of the Congressional 

critics of the project. These critics claim that 
the aircraft carriers would be sitting ducks in 
a future war because of the weaponry car- 
ried aboard missile -carrying aircraft and at- 
tack submarines. 

Before the article could be printed, how- 
ever, the Navy placed a SECRET stamp on 
its cover. They insisted this was done be- 
cause the article revealed classified data and 
not because the story undercut the Penta- 
gon's pro -carrier position. The Quill said 
that "the fact remains, however, that a goy - 
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Here's the breakdown of those things which 
make up the SIGSEC (Signals Security) 

classification. 

COMSEC means Communications Securi- 
ty in the lingo of the intelligence community. 

This is what it covers. 

Signal 
Security 
(SIGSEC) 

Communion lone Security 
(COMSEC) 

Physical Security 
Cryptosacurlty 
Transmission Security 
Emission Security 

Electronic Security 
(ELSEC) 

Inherent 
Industrial 
Operational 

Communications 
Security 

(COMSEC) 

Physical 
Security 

Cryptosecurlty 
Transmission 

Security 
(TRANSEC) 

Emis ion 
Secur ty 
(TEMPEST) 

CFA Machine SYS Change Frequencies Site Surveys 8 ENGR 

CFI Manual SYS Change Call Signs Installation Packages (EIP) 

COMSEC MAT Control SYS Authentication Tempest Inspections 

Transportation Deception Tempest Tests 

Storage Site Masking 
Dummy Loads 
Low Power 
Directional Antennas 
Emission Control (EMCON) 

ernment employee who disagreed with the 
official line was silenced with a rubber 
stamp." 

At the present time, 'most anything is lia- 
ble to show up stamped with all sorts of SE- 
CRET type classifications. Furthermore, the 
SECRET classifications used today may well 
be amplified by other add-on code words 
which not only give clues as to the source 
and reliability of the information being ten- 
dered, but may also specifically restrict the 
distribution of the information to an ever 
narrowing group of recipients. 

For instance, the code word WNINTEL 
stamped on a document, report, or message 
immediately informs its beholder that it is 

based upon intelligence operatives using 
surreptitious techniques which might well 
include (amongst other things) wiretaps, 
room bugs, visual surveillance, monitoring 
of radio transmissions, etc. Once such a 

warning has been stated, the reader might 
further be ºnformed as to the sources on a 

more specific level. As an example, SIGINT 
means "the intelligence is derived from the 
interception and processing of electromag- 

netic radiations other than those caused by a 

nuclear detonation." This could include 
anything and everything from a simple wire- 
less room bug all the way to monitoring re- 
ports processed through sophisticated 
equipment located aboard a spy ship or air- 
craft anywhere in the world-even informa- 
tion obtained by monitoring equipment 
aboard a spy satellite. It, however, does not 
include intelligence gathered by "hard 
wired" telephone taps or wired room bugs. 

Further narrowing down the source of the 
intelligence might bring into use the descrip- 
tive term COMINT-communications intel- 
ligence-which means that somewhere, 
somehow, someone latched onto a tactical 
message which was sent out via voice or 
non -voice methods (AM, SSB, CW, RTTY, 
FAX, FM, spread -spectrum, digital, digital 
burst, or other modes) on a radio frequency 
anywhere between VLF and microwaves. 

The term ELINT-electronics intelli- 
gence-would be used to describe informa- 
tion which has been developed by monitor- 
ing transmissions which were not actual 
messages, but may have been radar signals, 

telemetry, navigational, weapons guidance, 
target acquisition, or jamming (countermea- 
sures) signals. Intelligence can even be de- 
veloped simply by noting an increase or de- 
crease in the amount of station activity on 
particular strategic frequencies, regardless 
of the content of the transmissions. 

SIGINT is the term used to describe 
COMINT and ELINT, taken as a whole and 
combined into an overall intelligence pic- 
ture. It is considered a valuable tool in plan- 
ning and conducting EW (electronic war- 
fare) operations, by providing the technical 
data required to plan any necessary ECM- 
electronic countermeasures, or ECCM- 
electronic counter -countermeasures. 

Keeping It Secret 
Classified documents and messages of 

any category or type often contain various 
abbreviations and buzzwords which offer 
advice as to distribution restrictions set upon 
the information. They can even include 
methods used to protect them from being 
perceived by undesirable eyes and ears. 

About the strongest such restriction on a 

document would be the eerie NODIS-no 
distribution-which means that the informa- 
tion is so profoundly sensitive that only the 
one who originated the document should 
have it or (if marked EYES ONLY) should 
even be permitted to see it, know what it 
contains, or perhaps even know that it ex- 
ists. This seems to have achieved the apex of 
paranoia or, as William Safire speculates in 
his book On Language, it is closest to the fa- 
cetious, "burn before reading." 

Next down on the ladder of distribution 
would be a message or document categoriz- 
ed as EXDIS-exclusive distribution. Such 
information might be carefully distributed to 
perhaps 10 to 15 select persons. Following 
closely is LIMDIS-limited distribution- 
which is the lesser of these categories and in- 
dicates that it isn't for handing out all over 
but might be offered to about 50 or so per- 
sons who would have use for its contents. 

Sometimes specific persons or agencies 
to receive the information may be spelled 
out in detail, the listing of same preceded by 
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Electronic Security is simply called ELSEC 
to the agent or operative. Its various compo- 

nents are shown here. 

the term REL. If the person or agency which 
originated the message or document is the 
one who is able to call the shots as to the dis- 
semination of the information, it may be 
marked ORCON-originator controlled. 

A document or message which is marked 
NFIBONLY indicates that it is for distribu- 
tion only within the National Foreign Intelli- 
gence Board, and if it's stamped FGI it noti- 
fies its recipient that it contains foreign gov- 
ernment information (that is, data either 
from or about a foreign government). 

The curious, but apparently necessary 
warning of PROPIN may appear on a docu- 
ment to put you on notice that it contains or 
is about proprietary information. That 
means it contains something which is held 
under a patent, trademark, or copyright. 

When messages are to be passed via elec- 
tronic means, we encounter some addition- 
al buzzwords related to keeping them divert- 
ed from those who aren't supposed to know 
what's going on. Actually, it's the flip side of 
the coin of SIGINT, COMINT, and ELINT. 

Now we encounter SIGSEC-signals se- 
curity, and its two components, COMSEC- 
communications security, and ELSEC- 
electronic security. In an oversimplified nut- 
shell, it means making plans and efforts to 
counter the other guy's plans to derive 
SIGINT from your electronics technologies. 
COMSEC includes not only the use of crypto- 
security, emission security, and scrambling, 
but also physical security of the communica- 
tions facility, its equipment, personnel, 
data, etc. 

TRANSEC-transmission security-may 
be used in a COMSEC program. This con- 
sists of using tactical identification, signal au- 
thentication, switching around of radio fre- 
quencies, etc. Another COMSEC ingredi- 
ent is TEMPEST, which means to avoid 
making any compromising or inadvertant 
transmissions. ELSEC efforts would include 
the use of low transmission power, highly di- 
rectional antennas, and short-range operat- 
ing frequencies. 

All of the SIGSEC procedures would be a 
part of OPSEC-operations security. This 
includes security arrangements relating to 
the overall mission being undertaken. 

A Curiously Abused 
Restriction 

The code word NOFORN plainly states 
that "foreign nationals" are not allowed to 
peruse the message or document. To put it 

in the most straightforward way, Americans 
only. Of course, it doesn't always work out 
the way it was planned by the originating 
agency. When Iranian "students" stormed 
the U.S. Embassy in Tehran in November of 

Electronic 
Security 
(ELSEC) 

Inherent Industrial Operational 

Low Power Closed Loop Testing Closed Loop Test ng 
Variable Freq, PW, PRF Screen RM Testing Random Maintenance 
Low Side/Back Lobes Low Power Schedules 
VAR Sector Widths Single Freq Operation Mechanical Alignments of 
Directional Antennas Random Test Schedules ANT With Radar Ott 
Low Probability Intercept Random Maintenance Change Freq, PW and PRF 
(LP» Schedules Low Power 

Directional Antennas EMCON 
Alternate Sites 
Min Sector Widths 
Directional Antennas 
Emitter Sharing 
Tunneling 
Netting 
Soft/Hard Target 
Backgrounds 

1979, they found that they were privy to a 
huge number of diplomatic reports, manu- 
als, documents, messages, telexes, and ca- 
bles, many of which were not only marked 
SECRET but also carried the admonition 
NOFORN written clearly where it might be 
seen by all. And just in case they didn't quite 
understand what NOFORN actually meant, 
the full explanation, in all of its glory, was 
spelled out-"not releasable to foreign na- 
tionals"-right in the text! 

As might be expected, they read all of 
those NOFORN documents and messages, 
and any which had been previously run 
through the paper shredding machine were 
laboriously reassembled into whole sheets 
for intelligence purposes. Some of the NO- 
FORN documents proved so absolutely titil- 
lating to the Iranians that they assembled 
them into a 13 -volume set of paperbacks 
which were promptly placed on sale to the 
general public in Iran. They could be pur- 
chased at newsstands, throughout the na- 
tion; yet, when three CBS reporters at- 
tempted to bring a set into the United States 
from Iran, our own government agents con- 
fiscated them! A bizarre backfiring of NO- 
FORN if ever there was one! 

NOCONTRACT is yet another restriction 
on a sensitive document or message. It 

means that only federal employees may 
know the contents of the document and that 
it can't be released to government contrac- 
tors or contractor/consultants. This, as with 
other restriction or classification words, is 
taken quite seriously by those who are pro- 
fessionally concerned with such intricacies 
of information dissemination. 

Several years back I had a government 
contract to write training films for the Army 
Signal Corps. While non -classified films 
could be written on my own turf, those 

which were determined to be SECRET had 
to be worked on at the Army Pictorial Center 
in Astoria, NY. I had to be there early in the 
morning and obtain my working materials 
from the MP's who guarded them every 
night in a security cage. Then I'd be locked 
into a little room for the day where I worked 
on my script. At the end of the day I had to 
bring all of my notes and scripting efforts 
back to the security cage, along with my 
wastepaper basket and its contents, for stor- 
age or disposal by the MP's. I'd also have to 
go through a minor security search each 
time I checked out for the day. 

One day when they let me out of my little 
room to get some chow at the PX, I picked 
up a copy of Playboy left by someone who 
had walked off and forgotten it, and I 

brought it back with me to my work room. 
Remembering that in one of the drawers of 
my desk there was a convenient supply of 
classification rubber stamps, I sorted 
through and extracted some of them-SE- 
CRET, EYES ONLY, NOCONTRACT, 
etc.-for use in decorating the Playboy 
centerfold and other pertinent and imperti- 
nent sections of the magazine. I thought it 

would be a cute touch to show to my pals 
when I finished up work for the day. 

Unfortunately, the MP at the security gate 
didn't share the good humor of the moment. 
First he told me that I wasn't permitted to 
take any paperwork home with me and 
when I explained that it wasn't part of my 
script he wanted to examine it. The sight of 
the rubber stamped classification words all 
over the magazine, if anything, got him both 
annoyed and suspicious. He said that I 

wasn't supposed to have anything marked 
NOCONTRACT and wanted to know how I 

came to obtain it. I thought he was kid- 
ding-at least until he picked up the phone 
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CIE has a terrific idea for a few 
people who know what they want. 
If you want a career in electronics, find 
out about getting an Associate Degree 
from CIE. It's a terrific idea that can help 
you on your way toward success in elec- 
tronics. 

Here's a way to get the first class electronics educa- 
tion that can help you get ahead ... either in your 
present career, or in a totally new direction for you. 
It's independent study with CIE ... a leader in elec- 
tronics education since 1934. 
Chances are, by reading this publication or others 
like it, you know that electronics is going to be the 
"name of the game" during the eighties and be- 
yond. Electronics, . particularly digital and 
microprocessor technology, is one field that will 
affect virtually all others ... areas such as com- 
munications, automation, bio -medical technology, 
aerospace, energy, publishing, and many more. 
To prepare yourself for a rewarding career involv- 
ing electronics, you'll need a good sound technical 
education. An education that won't go out of date. 
One that will give you the ability to "think" elec- 
tronics, so that you can adapt to whatever changes 
and discoveries are being made. That's why you 
should select CIE as your source for an Associate in 
Applied Science in Electronics Engineering 
Technology. 
For nearly 50 years, CIE has specialized in teaching 
electronics. That's good. It means that all of our 
teaching experience has been centered around just 
that one subject-and you, the student, get the 
benefits. 
CIE's Independent Study is designed so that you 
can work at the pace that's right for you. You can 
study as fast as you like ... perhaps even finish 
ahead of the maximum Completion Time Allowed. 
You'll save time and money. And by completing 
this challenging program through Independent 
Study, you'll prove that you have the determina- 
tion and self-discipline to really succeed in elec- 
tronics. 

One of the most interesting and challenging parts of your 
Associate Degree Program will involve CIE's Microprocessor 
Training Laboratory. You'll apply digital technology in many of 
the same ways electronics professionals do. 

CIE's Associate Degree program is approved for 
educational benefits under the G.I. Bill. If you're 
eligible for these benefits, you could qualify for up 
to 100% tuition reimbursement under the G.I. Bill. 
One of the tools you'll use in your Associate Degree 
will be our exclusive Auto -Programmed (R) lessons. 
Step by step, you'll put them to work using the 
laboratory equipment included in the program .. . 

such as a triggered -sweep oscilloscope, digital 
security control device, and microprocessor train- 
ing laboratory. This combination of "head and 
hands" training is a great way to learn electronics! 
Best of all, you'll be earning an accredited degree 
from CIE. CIE's Associate Degree in Applied 
Science in Electronics Engingeering Technology is 
accredited by the Accrediting Commission of the 
National Home Study Council. So, you'll be sure of 
the high standards the program must meet ... and 
that will reflect your achievement when you make 
the effort to earn the degree. 
Get the facts on CIEs Associate in Applied Science 
degree program by mailing the card today. No 
postage is required. We'll send you an Associate 
Degree program catalog and complete details on 
earning the degree without attending a single class. 
For your convenience, we'll try to have a represen- 
tative call to answer any questions you may have. If 
the card's gone, just write to CIE at 1776 E. 17th 
Street, Cleveland, Ohio 44114, and mention the 
name and date of this magazine. 

CIECleveland Institute 
of Electronics, Inc. 

1776 East 17th Street, Cleveland, Ohio 44114 



A simple cipher type code where there is a direct 1 -on -1 substitution used. It's not too difficult 
to crack, but sometimes several steps of coding are used which makes it a bit hairy. 

KEY LETTERS/NUMBERS 

F X E B 7 P I L Z 3 5 W N 9 A J C T O D 1 U 6 2 H S Y K 8 V 4 0 9 G R M 

F F X E B 7 P I L Z 3 5 W NO A J C T O D 1 U 6 2 H S Y K 8 V 4 Q 9 G R M F 

X X E B 7 P I L Z 3 5 W NO A J C T O D 1 U 6 2 H S Y K 8 V 4 Q 9 G R M F X 

E 
C 

E B 7 P I L Z 3 5 W NO A J C T O D 1 U 6 2 H S Y K 8 V 4 0 9 G R M F X E 

I B B 7 P I L Z 3 5 W N Q A J C T O D 1 U 6 2 H S Y K 8 V 4 Q 9 G R M F X E B 

P 7 
H 

7 P I L Z 3 5 W NO A J C T O D 1 U 6 2 H S Y K 8 V 4 0 9 G R M F X E B 7 

E P PI L Z 3 5 W N pl A J C T O D 1 U 6 2 H S Y K 8 V 4 O 9 G R M F X E B 7 P 

R I I L Z 3 5 W NO A J C T O D 1 U 6 2 H S Y K 8 V 4 Q 9 G R M F X E B 7 P I 

T L 
E 

L Z 3 5 W NO A J C T O D 1 U 6 2 H S Y K 8 V 4 Q 9 G R M F X E B 7 P I L 

X Z Z 3 5 W NO A J C T O D 1 U 6 2 H S Y K 8 V 4 0 9 G R M F X E B 7 P I L Z 

T 3 3 5 W NO A J C T O D 1 U 6 2 H S Y K 8 V 4 Q 9 G R M F X E B 7 P I L Z 3 

L 5 
E 

5 W NO A J C T O D 1 U 6 2 H S Y K 8 V 4 0 9 G R M F X E B 7 P I L Z 3 5 

T W W N (d A J C T O D 1 U 6 2 H S Y K 8 V 4 Q 9 G R M F X E B 7 P I L Z 3 5 W 

T N 
E 

NO A J C T O D 1 U 6 2 H S Y K 8 V 4 Q 9 G R M F X E B 7 P I L Z 3 5 W N 

R0 O A J C T O D 1 U 6 2 H S Y K 8 V 4 0 9 G R M F X E B 7 P I L Z 3 5 W N 0 

S A Ad C T O D 1 U 6 2 H S Y K 8 V 4 0 9 G R M F X E B 7 P I L Z 3 5 W N0 A 

8 J J C T O D 1 U 6 2 H S Y K 8 V 4 Q 9 G R M F X E B 7 P I L Z 3 5 W NO A J 

N C 
U 

C T O D 1 U 6 2 H S Y K 8 V 4 Q 9 G R M F X E B 7 P I L Z 3 5 W NO A J C 

I.q T TOD 1 U 6 2 H S Y K 8 V 4 Q 9 G R M F X E B 7 P I L Z E 5 W NO A J C T 

B O 
E 

OD 1 U 6 2 H S Y K 8 V 4 Q 9 G R M F X E B 7 P I L Z E 5 W NO A J C T 0 

R D D 1 U 6 2 H S Y K 8 V 4 Q 9 G R M F X E B 7 P I L Z E 5 W NO A J C T 0 D 

S 1 1 U 6 2 H S Y K 8 V 4 Q 9 G R M F X E B 7 P I L Z E 5 W NO A J C T O D 1 

U U 6 2 H S Y K 8 V 4 Q 9 G R M F X E B 7 P I L Z E 5 W NO A J C T O D 1 U 

6 6 2 H S Y K 8 V 4 Q 9 G R M F X E B 7 P I L Z E 5 W NO A J C T O D 1 U 6 

2 2 H S Y K 8 V 4 0 9 G R M F X E B 7 P I L Z E 5 W NO A J C T O D 1 U 6 2 

H H S Y K 8 V 4 Q 9 G R M F X E B 7 P I L Z E 5 W NO A J C T O D 1 U 6 2 H 

S S Y K 8 V 4 Q 9 G R M F X E B 7 P I L Z E 5 W NO A J C T O D 1 U 6 2 H S 

Y Y K 8 V 4 Q 9 G R M F X E B 7 P I L Z E 5 W NO A J C T O D 1 U 6 2 H S Y 

K K 8 V 4 0 9 G R M F X E B 7 P I L Z E 5 W NO A J C T O D 1 U 6 2 H S Y K 

8 8 V 4 0 9 G R M F X E B 7 P I L Z E S W N Q A J C T O D 1 U 6 2 H S Y K 8 

V V 4 Q 9 G R M F X E B 7 P I L Z E 5 W NO A J C T O D 1 U 6 2 H S Y K 8 V 

4 4 Q 9 G R M F X E B 7 P I L Z E 5 W NO A J C T O D 1 U 6 2 H S Y K 8 V 4 

Q Q9 G R M F X E B 7 P I L Z E 5 W NO A J C T O D 1 U 6 2 H S Y K 8 V 4 0 

9 9 G R M F X E B 7 P I L Z E 5 W N Q A J C T O D 1 U 6 2 H S Y K 8 V 4 Q 9 

G G R M F X E B 7 P I L Z E 5 W NO A J C T O D 1 U 6 2 H S Y K 8 V 4 Q 9 G 

R R M F X E B 7 P I L Z E 5 W N j1 A J C T O D 1 U 6 2 H S Y K 8 V 4 Q 9 G R 

M M F X E B 7 P I L Z E 5 W NO A J C T O D 1 U 6 2 H S Y K 8 V 4 Q 9 G R M 

F X E B 7 P I L Z E 5 W NO A J C T O D 1 U 6 2 H S Y K 8 V 4 0 9 G R F 

and summoned not only a Master Sergeant 
but also a Captain. They weren't amused ei- 
ther, and my explanation only caused me to 
be questioned at considerable length con- 
cerning the entire "matter." Ultimately, they 
asked me to sign a receipt for the magazine, 
which they confiscated-advising me that 
they might be "in touch" at a later date." I am 
certain that locked away in a "pending" bin 
at some military security office is a copy of 
the March, 1961 issue of Playboy marked 
SECRET, EYES ONLY, NOCONTRACT. 

These are definitely situations which do 
not allow for levity. 

Encrypt/Encypher/Encode 
Although not specifically part of the things 

discussed thusfar, it will be of related interest 
to briefly discuss the terms encrypt, ency- 
pher, and encode inasmuch as to many 
people they would appear to be synonyms 
of one another and can be interchanged 
freely. This isn't quite true. 

A cypher relates to messages which are 
concealed or hidden by means of a direct 
1 -on -1 substitution of letters. It's like saying 
that when put into the form of a cypher, the 
word "bullets" would possibly emerge as 
something like "gnrrvko." 

secret 
noforn-nocontract-orcon 

e 

March 1979 

OSA 0 

Foreign 
Intelligence 

and 
Security 
Services 

secret 

Here's a part of the cover sheet of one of the 
secret documents found by the Iranian "stu- 
dents" when they stormed the U.S. Embas- 
sy in Tehran. Apparently they didn't know 
what "NOFORN" meant since they read the 
whole thing, and then published it and put it 
on sale-although American agents at- 
tempted to confiscate all copies entering this 

country! An ironic twist! 
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A code is a way of disguising the content 
of a message so that actual words may be 
used in the transmission. However, their 
meaning is totally different than what they 
appear to be stating. The message, "The fish 
are swimming in the lagoon," for instance, 
could be one way of putting in coded form 
the instructions, "Invasion time is set for 
2130 hours." 

To encypher or encode is to place a mes- 
sage into one of these forms, both being cov- 
ered under the general descriptive term "en- 
crypt." To extract the meaning from any- 
thing which has been encrypted would re- 
quire decyphering or decoding, depending 
upon the method used for concealing the 
message. 

One of the interesting things you may well 
come upon while you're listening to a scan- 
ner or communications receiver is the use of 
various codes. On a non -governmental lev- 
el you'll hear so-called "10 codes," or fre- 
quency designators such as "F-1" or "F-2." 
These aren't always used for security pur- 
poses; more often than not this is basic vocal 
shorthand intended to convey a message in 
its most simple and (to the recipient of the 
message), least confusing form. 

On federal frequencies it's usually an ef- 
fort to achieve some measure of privacy. 
Thus we have tactical identifiers used for sta- 
tions instead of callsigns, or frequencies re- 
ferred to as "Blue 3," or "Black 4." Various 
operatives or agents are often referred to by 
a number rather than by name, and code 
names are used to designate those who are 
under the protection of the Secret Service. 

On the military frequencies, locations 
may be coded as well as various instructions 
and orders. Stations may also be monitored 
giving verifying codes which indicate to the 
other station in the contact that the station (s) 

calling them are exactly who they claim to be 
and not some spurious imitation station set 
out by an adversary for deceptive purposes. 

Probably, the hidden messages you'll en- 
counter with a communications receiver 
most often are coming from so-called "spy 
numbers" stations. These stations, which 
are generally reported as transmitting in 
Spanish, German, and English, are prone 
to sending messages in the form of 5 -digit 
groups called code groups. In the system 
used by these stations, each 5 -digit group 
represents a complete word which may con- 
sist of any number of letters. The method 
used to set this up is by both stations having a 

prearranged listing of words together with 
corresponding 5 -digit code groups repre- 
senting each of the words. Without having 
that list, or a key to a book or dictionary from 
which the list was made, it is virtually im- 
possible to decrypt such messages, especial- 
ly if the list is one which changes regularly. 

When it comes right down to it, classified 
information and codes are an integral part of 
our daily lives. Classified information 
amounts to all of the data in the world which 
someone else says you can't have access to, 
while telephone numbers (codes in the pur- 
est sense) give you easy access to unlimited 
information! 

LEARNING THE 
MORSE CODE? 

Try the All New 
AEA BT -1 - 

Basic Trainer For 
Morse Code 

AEA, in conjunction with ETS (Educational Technology and Services)`, has 
developed the BT -1 Code Trainer. ETS methodology, based upon research by a 
prominent mid -west university, has demonstrated that a typical student using this 
system and the BT -1 can learn Morse code to speeds of 20 WPM in four weeks 
based upon two 20 minute daily training sessions. 

The pre-programmed BT -1 computerized trainer will allow you to acheive profi- 
ciency in Morse code faster than any other known method. 

No prior knowledge of Morse code ìs required to use the BT -1. There are no 
tapes to purchase or wear out. The BT -1 operates from a 12 VDC source or from 
the AEA 117 Vac wall adapter unit, AC -2. For portable use the BT -1P is available 
with Nicad batteries and comes with a charger that operates from 117 Vac. The 
unit can also be used in mobile settings via the 12 VDC system. 
'Education Technology & Services, see page 81 October 1981 issue of Ham Radio Magazine. 

Prices and Specifications 
Subject To Change Without 
Notice Or Obligation. 

AEA 
Brings you the 
Breakthrough! 

See the BT -1 at your dealers or write: 
Advanced Electronic Applications, Inc. 

P.O. Box C2160 
Lynnwood, Washington 98036 

(206) 775-7373 Telex: 152571 AEA INTL 

CIRCLE 23 ON READER SERVICE CARD 

NEW - REVOLUTIONARY 
MULTI -MODE & CRYPTO-DECODER 
NOW FOR THE FIRST TIME - PRINT THOSE UNPRINTABLE SIGNALS 

BI'l' INVERSION NON STANDARD SHIFT 
TOR -S ITO R WEATHER FORMAT 
PLUS ALL SE'EEDS AND SHIFTS OF BAUDOT, ASCII, AND CW - 
AMTOR WHEN APPROVED. 

FEATURES: 

ASCII 
BAUDOT 
MORSE 
TOR-SITOR 

BIT INVERSION 

3 SEL CALLS 

2 VIDEO FONTS 
SPEED READOUT 

VIDEO OUTPUTS 
PRINTER DRIVER 

LOOP SUPPLY 

OTHER FEATURES 

M 600 $799.95 

110, 150, 300, 600, and 1200 BAUD rates. 
60, 66, 75, 100, and 132 WPM 
CW-AUTO-RANGE Up to 60 WPM 
Both ARQ and FEC modes with full receive only function 
on these codes. AMTOR when approved. 
5 level security BIT inversion for BAUDOT decoding 
from key pad . Decodes any combination of BIT inversion 
being used for security. 
Factory programmed - for amateur or RTTY listening 
Displays actual SEL CALL on screen. 
Weather box and standard ASCII font, keypad controlled. 
ASCII & BAUDOT - Automatic search gives speed of 
transmission. 
Composite video 1.5.V P - P negative sync, four formats. 
Isolated Loop MIL - 188'or RS - 232 and optional parallel 
ASCII. All with handshaking available. 
60 MAi20MA auto adjusting loop supply available as op- 

tion. 
Front panel indicators, rear panel jacks, status line, 
multiple scroll inhibit, and un - shift on space. 

UNIVERSAL ELECTRONICS INC. M C -VISA 
1280 AIDA DR. 

6 4-866-465 REYNOLDSBURG, OHIO 43068 

THE MONITORING MAGAZINE 
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QSLs from Radio Moscow are continually 
changing in design and are much more 

varied than they were years ago. 
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SW TRANSMITTER SITE 

DXing The Soviets 
BY GERRY L. DEXTER 

The Soviet Union is a behemoth. Its pres- 
ence is felt, one way or another, in every 
corner of the globe. It is the largest country in 
the world, the third most populous, and 
around the top militarily, depending on how 
you count your missiles. 

The Union of Soviet Socialist Republics 
consists of sixteen individual republics. Rus- 
sia proper has been further divided by DXers 
into European and Asiatic Russia for the 
purpose of radio "country" counting, with 

the dividing point being the Ural Mountain 
range. So that makes seventeen radio coun- 
tries. One, Moldavia, is inactive on short- 
wave, so the DXer has a possible sixteen 
Russian countries he may add to his log. 

Like the country itself, Soviet broadcast- 
ing is large, varied, and complex. But the 
Russian radio bear can be tamed by the DX - 
er who is willing to invest the necessary time, 
study, patience, and detective work! 

The major broadcasting organization in 
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DUDINKA 

KRASNOYARSK 

IIBIRSK 

KYZYL 

Okhotsk 
YAKUTSK 

2 

IRKUTSK 
CHITA 

ULAN UDE 

SOVIET REPUBLICS 
ARMEN/AN SSR. 
AS/AN RSFSR. 
AZERBAIJAN SSR. 
BYELORUSS/AN SSR. 
ESTONIAN SSR. 
EUROPEAN RSFSR. 
GEORG/AN SSR. 
KA ZA KH SSR. 

MAGADA 

KOMSOMOL'SK 
NA AMURE 

BLAGO- 
VESCHENSK 

9 KIRGHIZ SSR. 
/0 LATVIAN SSR. // LITHUANIAN SSR. 
/2 MOLDAV/AN SSR. 
/3 TADZH/K SSR. 
/4 TURKMEN SSR. 
/5 UKRAINIAN SSR. 
/6 UZBEK SSR. 

S IN THE SOVIET UNION 

PALANA 

PETROPA LOVSK 
KAMCHATSKI 

NIKOLAYEVSK 
NA AMURE 

KHABA 

YUZHNO 
ltHALINSK 

OVSK 

VLADIVOSTOK 

Russia is the familiar Radio Moscow-one 
of the first stations a beginning listener is like- 
ly to hear and one of the very first of today's 
thousands of shortwave broadcasters to go 
on the air. Radio Moscow is a mammoth, 
providing various programs and service in a 
wide variety of languages which are beamed 
to every corner of the globe. 

Radio Moscow operates around the clock, 
seven days a week. It transmits in English to 
the East Coast of North America daily from 
2200 to 0400 Greenwich Mean Time. And 
there's also a Pacific Coast service aired 
from 2200 to 0700. 

Actually, Radio Moscow's English lan- 
guage broadcasts to all corners of the world 
were incorporated into a "World Service" a 
couple of years ago. The service was more 

Map courtesy of SPEEDX. 

or less patterned after the BBC World Ser- 
vice and operates virtually around the clock. 

But all of this is just the tip of the iceberg. 
There are regular transmissions to Central 
and South America, Africa, China, South 
Asia, the British Isles, and so on. 

Radio Moscow operates still other ser- 
vices. There is the First Program, which is in- 
tended for home consumption, but even so 
can be heard on many shortwave frequen- 
cies most of the day. You can tell you're lis- 
tening to the First Program by its use of the 
sound of the Kremlin Bells which open each 
transmission, and also by its nine note inter- 
val signal. 

The Second Program, which is more 
commonly known as "Mayak" (meaning 
Lighthouse) , is primarily a music service and 

can be easily spotted by its interval signal, a 
portion of the song "Midnight in Moscow." 
Also, listen for the six time pips transmitted 
on the hour. 

The Third Program is concerned mainly 
with literature and music. It is not widely 
transmitted on shortwave. 

Yet another service is Radiostansiya 
Yunost (Youth Radio Station), the special 
program for young people. But don't expect 
it to sound much like a Top 40 station in the 
United States! 

All of these services and programs are in- 
tended for an internal audience within the 
USSR. Shortwave is used to cover the vast 
distances involved. For the rest of the world, 
there are still a number of services! 

Radiostansiya Rodina broadcasts pro- 
grams which are produced by the Commit- 
tee for Cultural Relations with Compatriots 
Abroad. Another name for it is the Voice of 
the Soviet Homeland. 

A number of different political groups 
sponsor programs on Radio Station Peace 
and Progress. You're quite likely to run 
across it in Spanish with the identification 
Radio Paz y Progresso. This one is on the air 
several hours each day on a wide variety of 
fequencies. 

Radio Leningrad is beamed to Russian 
seamen in the North Atlantic. But, don't 
count on it actually being transmitted from 
Leningrad. More on that later. 

Radiostansiya Atlantika, or Radio Station 
Atlantic, is also beamed to Soviet sailors, at 
least in part. Its Pacific counterpart is Radio 
Tikhy Okean (Radio Pacific Ocean) whose 
programs come from Vladivostok but are 
transmitted from several Asiatic cities. All of 
these transmissions are, in actuality, part of 
the Fifth Program. 

There is a special transmission to Chile, a 
country which had a brief experience with 
Communism. This one is called Radio Mag- 
dallenes and is on the air for half an hour 
each evening, again over various Radio 
Moscow transmitters. 

In addition to all of this, there are still a 
number of regional or republic stations oper- 
ating in the various Soviet republics. In the 
Ukraine, Radio Kiev; in Estonia, Radio 
Talllin; in Uzbekistan, Radio Alma Ata, etc. 

It is impossible to even attempt to list all of 
the frequencies and schedules for all of these 
stations and services. They change almost 
continously. Radio Moscow revises its times 
and frequencies of transmissions about ten 
times a year! And the compilation of the en- 
tire schedule for all the programs and ser- 
vices can easily run to 50 pages. There are a 
few DXers who spend virtually all of their 
DXing time attempting to sort out this ever- 
changing picture, keeping track of what's 
where, when! 

If all of this sounds confusing, look out! 
There's more! The real fun begins when you 
realize that, although you may be listening to 
a program from Moscow, nine times out of 
ten that broadcast is actually being transmit- 
ted from somewhere else! A case of listening 
to Moscow but not listening to Moscow. 

Radio Moscow programs, along with the 
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RECEPTION REPORT ON RADIO MOSCOW BROADCASTS 

Program dato 

Receiver 

Time 
GMT 

Frequency 
mcs m -Pend S Type of "rnterferenco 

Details of program: 

Favourite programe: 

Sugge,tiou_c for improving broadcasts: 

Qae.,:.ous I would like answered: 

If do Po co ands with your station lug, I should be very glad to cecelSo yo dieb et 

Ago 

Occupetion 

NOTE: 

S - signal strength; I - interference; N- atmospheric noire, 

--propagation disturbance; O --overall merit. 

Radio Moscow's English language staff from 
a few years ago. Left to right: Terry Kapus- 
tin, Sergei Rudin, Annabelle Bucar, An- 
nette Setyaeva, Lucy Praudina, and the 
well-known Joe Adamov. In the center, 
standing, is Mrs. Eugenia Stepanova, head 

of English language correspondence. 

Radio Moscow often sends "extras" such as 
calendars, pins, program schedules, post 

cards, even reception report forms. 

other services mentioned earlier, are actual- 
ly broadcast from dozens of different cities 
within the Soviet Union (as well as a couple 
in the satellite countries). These too, are 
constantly on the move. You may be hear- 
ing Radio Moscow's North American Ser- 
vice via Lvov in the Ukrane on one frequen- 
cy, the same program at the same time on 
another frequency but this one coming from 
Tula in European Russia! A week or a month 
later and the entire picture may change 
completely. 

Most DXers take the view that one broad- 
casting organization transmitting from more 
than one site is countable as a separate sta- 
tion for each site it uses. Thus, great possibil- 
ities are opened up for adding new stations 
when one DXes the Soviets - once you 
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learn how to play the game of Russian Radio 
Roulette, that is. 

The game can be approached in different 
ways. The "shotgun" method involves logg- 
ing all one can on as many different frequen- 
cies as possible, then sending in reception 
reports requesting the transmitter sites be 
placed on the QSL cards. This will probably 
work for awhile. But when one gets down to 
a dozen or so sites that are still needed, the 
shotgun method brings with it a lot of wasted 
effort with less results the more it's used. 

Arming yourself with information in ad- 
vance is a far better way to approach things. 
If you own a fat wallet, you might subscribe 
to the International Telecommunications 
Union's Tentative High Frequency Broad- 
cast Schedule. This publication, know also 
as The White Book, is issued four times a 
year and contains listings of frequencies, 
sites, operational hours, power, beam direc- 
tion, and so on. Each issue costs about 
$125, and even at that the information is of- 
ten suspect. 

The California -based DX club, SPEEDX, 
publishes A Guide to Soviet Broadcasting, 
available for just $1 from SPEEDX, P.O. 
Box E, Elsinore, CA 92330. 

Three dollars, or six international reply 
coupons, will get you a copy of the Aus- 
tralian Radio DX Club's publication DXing 
the USSR, an excellent general guide to the 
subject. Write to ARDXC, 3 Kadana Street, 
Oack Park, Victoria 3046, Australia. 

Once you have some reception reports 
written they can normally be sent directly to 
Radio Moscow. The only address you need 
is simply Moscow, USSR. Usually the QSL 
you 'receive in return will show the site if you 
have requested that information. Radio 
Moscow's official policy is to confirm only re- 
ports sent in the language of the broadcast 
heard, but they will sometimes make excep- 
tions to this. By directing your report to the 
Radio Moscow service you've heard, and 
make an attempt to write in the language 
used by the broadcaster (many clubs have 
form reception reports in various languages 
available) , you can be reasonably sure of fair 
success in verifying a number of Russian 
transmitter sites. 

Normally it is not the practice for Radio 
Station Peace and Progress, Radiostansiya 
Rodina, and the other program services to 
issue site QSLs. You are probably better off 
staying with Radio Moscow transmissions 
for QSLing purposes. 

The regional stations such as Radio Baku, 
Radio Alma Ata, and so on, are quite incon- 
sistant with replies. A few of them will be 
very good for a while, then some will go 
"black." Those with some form of overseas 
service will generally prove to be more re- 
sponsive. Occasionally, Radio Moscow will 
supply a QSL for one of these, but don't 
count on this approach. The best way with 
the regionals is to stay with the direct route 
and keep at it until you've been successful. 

Now, just to keep you on your toes, you 
should be aware that even after you've re- 
ceived a QSL complete with a site on it, 
there is no one hundred percent guarantee it 

is the site that was actually in use after all! For 
various reasons, including the difficulty Ra- 
dio Moscow has in keeping up with its own 
changes, they will often confirm reception of 
an out-of-date site. Or, for reasons of its 
own, Radio Moscow will intentionally con- 
firm the wrong site, preferring not to admit 
that a certain site is being used. One or two 
DXers who specialize in such things have 
proposed a theory based on satellite photos, 
topographical maps, and so on, to the effect 
that many of the places where Radio Mos- 
cow lists shortwave transmitters, there are, 
in fact, no transmitters at all. 

There is little to be gained in trying to sec- 
ond guess Radio Moscow in these matters. 
DXers have come to adopt a "take what you 
can get" approach. With extensive listening 
over a period of years, one is quite likely to 
confirm all of these sites anyway, even 
though a particular card or two may miss on 
a site. Volume, if nothing else, provides in- 
surance. While this might appear to be a 
rather slipshod approach to things, it simply 
takes into consideration the nature of the 
beast and is a practical approach to a difficult 
situation. 

At one time or another it is estimated that 
some 100 transmitter sites are on the air 
from the USSR. A few DXers who have 
spent years on the chase have managed to 
verify about two-thirds of these. If you get all 
100, it is safe to say you'll be unique in the 
world. 

DXing the Soviet Union, even without 
getting into QSL chasing, is a fascinating as- 
pect of shortwave broadcast listening and is 
well worth at least a testing of the waters. 
Dasvidanya! 
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A small selection of Radio Moscow QSL 
cards. Note that some do not show sites. 
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Secrecy And Other 

Codes Used In Radioteletype 
BY THOMAS P. HARRINGTON, W8OMV 

For many years, The Standard Radio Tel- 
eprinter Code has been the Baudot or Mur- 
ray 5 level code. Recently, the ASCII 7 level 
code has been used for high speed transmis- 
sion; ASCII is now approved for Amateur 
Radio transmission and is found on some of 
the popular Amateur RTTY frequencies. 
ASCII is used more in the higher baud rate 
transmissions up to any including 1200 
baud rate, and is standard in 110, 150, 300, 
600, and 1200 baud rates. The accepted 
baud rates for Baudot code is 60 WPM (45 
baud), 66 WPM (50 baud), 100 WPM (75 
baud) and 132 WPM (100 baud). 

The HF frequencies are very busy with 
Standard Baudot Radio Teleprinter traffic 
from various sources, including press sta- 
tions around the world, weather stations, 
military, aero weather reports, govern- 
ments, Amateur Radio, RTTY, plus others. 

Most standard RTTY terminal units, "de- 
modulators," and converters, will decode 
the standard Baudot, ASCII, and Morse 
(CW) modes. However, there are other ra- 
dioteleprinter codes being used that cannot 
be decoded by these standard converters. 
An M-600 unit must be used for these ser- 
vices that transmit in codes other than Bau- 
dot and ASCII. Some services want to dis- 
courage the casual listener, so they use BIT 
Inversion and other code types to accom- 
plish this end. These stations are not sought 
after for general SWL eavesdropping be- 
cause most standard non-commercial RTTY 
units produce a garbled printout of these 
transmissions. A special converter must be 
used to decode these other types of RTTY 
codes. 

TOR is another non -Amateur code used 
to achieve error -free copy. With this short 
background, we can now look at some of 
the common codes used. Many of these are, 
no doubt, the stations that defy your receiv- 
ing intelligent copy with the standard RTTY 
units that are now being used. This has now 
changed, however, and the M-600 unit 
adds several of the most used non -Amateur 
RTTY codes plus the standard codes-a 
true multi -code converter. 

BIT Inversion 
A simple and easy way to afford a RTTY 

transmission some amount of privacy is 
done by changing one or more of the five in- 

formation BITS to the opposite sense, i.e. 
mark inverted becomes a space. When 
printed, BIT Inversion looks like encrypted 
Baudot. 

To copy these many BIT Inversion trans- 
missions, a terminal unit capable of doing a 
search to determine which of the 32 possible 
combinations of BITS of the codes are in- 
verted (sampling of signal) and reinverting 
these bits to produce valid characters. The 
new M-600 Code Receiver (TU Unit) ac- 
complishes this automatically and produces 
a read-out of the BIT Inversion codes. There 
are many stations that have been using BIT 
Inversion successfully for many years. 

BIT Transposition 
This method could be classified as a sim- 

ple Cipher and is accomplished by inter- 
changing two or more BITS of the regular 
character code on a regular basis. This code 
is not readily deciphered on standard RTTY 
equipment as the BIT Transposing can 
change at the will of the transmitting station. 
Another form of security system would be a 
combination of BIT Inversion and BIT 
Transposition combined to yield a transmit- 
ted signal that cannot be copied by the nor- 
mal RTTY systems. 

TOR Codes 
TOR means teleprinting over radio; the 

names Sitor and Spector are trademarked 

(MVERSd,L M-600 
MULOMODE CODE RECEIVER 

versions of the TOR systems. This code is a 
seven BIT synchronous code with provi- 
sions for error checking by means of a cons- 
tant ratio of 3 marks to 4 spaces in each char- 
acter. The normal transmitting speed used 
by the TOR systems is 100 baud rate (132 
WPM) using 170 Hz shift. 

ARQ-Automatic 
Retransmission Request 

Traffic is exchanged between two RTTY 
stations using the same frequency; this 
mode can also contain an error correcting 
system. All three TOR modes provide po- 
tential for error detection. The ARQ mode is 

the most certain means of error correction. 
In the two stations that are communicating, 
the station that initiates the communication 
is the master; the receiving station is the 
slave. 

If an error occurs in the block of three 
characters, the transmitting station awaits a 
reply from the receiving station indicating it 

has received error -free and valid data; then 
the next set of three characters is sent from 
the master. If an error is detected, the trans- 
mitting station repeats the character group. 
The request for error -free data can be called 
for many times. The receiving station must 
have transmitting facilities. However, copy 
can be accomplished with receive -only 
equipment. The ARQ mode practically 
guarantees error -free copy. 
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FEC (Forward Error 
Correction) 

Features Of The Universal M-600 
Multi -mode & Crypto-decoder 

In this mode, one station can transmit to 
one or more receiving stations, as this mode 
does not require a reply. Also, there is no re- 
petition of groups of characters that have 
been sent. To insure good copy, each group 
of 4 characters is sent twice, with the same 
3 -space, 4 -mark ratio in a character -inter- 
leaved format. The receiving station ex- 
amines the first set of characters and stores 
them for print-out if they are error -free. Oth- 
erwise, it rejects sets of characters containing 
errors. The FEC mode does not have any 
active error correcting features. Any station 
on the correct frequency can receive the 
FEC station with an FEC Decoding Terminal 
Unit (decoder). 

SEL-FEC -Selective Calling 
Forward Error Correction 

In this mode, a transmitting station trans- 
mits to one or more selected receiving sta- 
tions. Selective calling allows directing 
transmissions to a selected station and to ex- 
clude others. In order to distinguish SEL- 
FEC from FEC, the data is sent with the 
mark space sense inverted over normal. 
Copy of SEL-FEC stations require only the 
reverting of the mark -space sense and the 
correct frequency. 

FDM-Frequency Division 
Multiplexing 

This mode of transmission consists of sev- 
eral narrow shift radioteletype channels run- 
ning together and spaced about 170 Hz or 
so apart. Highly specialized equipment is re- 
quired to copy this type of transmission. The 
FDM signals sound like a buzz saw or buzzing 
type of signal. 

Other Types Of Codes 
Or Systems 

There are many RTTY signals on the air 
today that defy decoding by standard RTTY 
equipment. Many of these are military and 
as such are meant to be secure by the nature 
and extent of their highly encrypted trans- 
missions. They are no doubt impossible to 
break, as they are devised to be secure. In- 
formation gained from several reliable 
sources suggests these systems use high lev- 
el computer -based systems that code each 
character on a changing basis. 

The Universal M-600 
Multi -Code Converter 

Through the use of micro -processor tech- 
nology, a new multi -code converter is now 
available which will decode and print BIT In- 
version, most types of TOR, weather sta- 
tions, plus the regular Baudot, ASCII, and 
Morse modes. 

The RTTY Unit That Decodes 
BIT Inversion: method used for security 

and privacy by governments, businesses, 
press, and others, automatic system opens 
up a new world of RTTY. Listening copy 
those stations that defied copy on standard 
RTTY units. 

TOR-Sitor: Both ARQ and FEC modes 
used by marine, telegrams, World Press, 
coastal stations, and government services 
copy approaches error -free copy. 

Variable Shift Capabilities: Used by 
some RTTY services to effect a form of se- 
curity to their transmissions by the use of 
non-standard shift or RTTY signals, quite 
common in commercial RTTY. Wide range 
of shifts possible. 

Weather Format: Allows reception in 
straight text of many weather stations with 
the use of standard weather map symbols in 
everyday use around the world. Very inter- 
esting to tune into. 

PLUS All speeds and shifts of Baudot, 
ASCII, and CW AMTOR when approved. 

Transit Mode -plug-in M-300 keyboard 
for Transmit, Baudot, Morse, and ASCII. 

* AMTOR when approved. 

Features 
ASCII 110, 150, 300, 600, and 1200 

baud rates. 
Baudot 60, 66, 75, 100, and 132 WPM. 
Morse CW-auto-range up to 60 WPM; 

excellent CW copy. 
TOR-Sitor Both ARQ and FEC modes 

with full receive only function on these 
codes. `AMTOR when approved. 

BIT Inversion 5 level security BIT Inver- 
sion for Baudot decoding from key pad. De- 
codes any combination of BIT Inversion be- 
ing used for security. 

Weather Text Weather bureau symbols, 
arrows, and other weather type uses. Key 
pad controlled. 

2 SEL Calls Factory programmed-for 
Amateur or RTTY listening. 

SEL Calls Displays actual programmed 
Sel call on screen. 

3 Video Fonts Weather box and stan- 
dard ASCII font key pad controlled. 

Screen Print Feature Printout of entire 
page shown on the screen with no lost infor- 
mation, if desired. Allows you to capture in- 
formation after it appears on video screen. 
Key pad controlled. 

Speed Readout ASCII and Baudot- 
automatic search gives correct speed of 
transmission, key pad controlled. 

Multiple Scroll Inhibit Selected from 
key pad; prevents paper wastage on printer. 

Un -shift On Space Unit will automatic- 
ally colon shift of space character to give 
good copy on space; only part of signal al- 
lows copy of weak and fading RTTY signals. 
Key pad controlled. 

Self -test System Novel built-in self -test 
system from key pad for RTTY & Morse. Al- 
lows check out of M-600 operation. 

Shifts Key pad selectable shift selection, 
170, 425, and 850, plus variable space 
channel allows copy on many non-standard 
shifts being used as security mode, plus sep- 
arate demodulator for 150 through 1200 
baud rate high speed RTTY. No comprom- 
ise reception, and separate demodulator for 
low baud rates. 

Audio Inputs 4-600 ohms .25 vp-p. 
Video Outputs Composite video, 1.5v 

p -p, negative sync, 5 x 7 dot matrix, white 
letters on black background, 64 character 
ASCII set (upper case only). Four formats, 
36 or 72 characters per line, 16 or 25 lines of 
print (switch selectable). Cursor on/off 
(jumper selectable). Scrolling (each line of 
characters move up a line when that line is 

completed). No breakup of words less than 
5 characters at end of line. 

Printer Driver Isolated loop, MIL 188 or 
RS232 and optional parallel ASCII all with 
hand -shaking available. Baud rates of 45, 
50, 57, and 74 in Baudot and 110,150, and 
300 in ASCII. All switch selectable by user. 
The M-600 will drive almost any printer 
available at any of the input modes. 

Printer Mode Baudot 60, 66, 75, and 
100 are featured. 

Printer Speeds ASCII 11, 150 and 
300-parallel ASCII. 

Printer Buffer A 2K printer buffer allows 
reasonable down conversion and hand- 
shaking of printer. 

Loop Supply 60 MA/20MA auto ad- 
justing loop supply available as option. 

Status Line 25th line of video indicates 
status of all functions controlled by key pad. 

Front Panel Controls: SEL -Call, Se- 
lect 1, 2, 3, Auto Start Mode Select, Auto 
Threshold Control, Filter Select, Mark 
Only, both, space only, Normal or Reverse 
Phasing Switching Threshold, side or nar- 
row Printer, Auto -start or Off-line Power, 
Input Gain Control, Variable Shift Control. 

Front Panel Indicators: 10 step bar 
graph LED display for tuning, Mark & Space 
LED's, Power "ON" LED, Auto -start LED, 
Buffer Full LED, Morse Lock LED, HI baud 
tuning LED, Fine tuning LED, Input limiter 
LED. 

Rear Panel Jacks M-300 C keyboard 
for transmit on Baudot, ASCII, and Morse 
all speeds. Isolated loop parallel printer (op- 
tional), serial printer auto -start audio input. 
Aux. tuning scope power line filter/AC jack 
combination. 

Options Built-in loop supply, parallel 
printer, output rack handle & mounting ear 
kit available. 

Warranty Limited 6 -month warranty on 
parts & labor. 

Power Requirements 115/230v 50/ 
60HZ 25 watts 

Size 16-3/8 x 3-1/2 x 10-3/4 deep. 
Weight 9 pounds-shipping weight 12 

pounds. 
Available from: Universal Electronics, 

Inc., 1280 Aida Drive, Reynoldsburg, OH 
43068 Phone (614) 866-4605. 
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Make It Makeshift! 
Ideas For Preparing Emergency 
Receiving Antennas - 
Use 'Em In A Pinch! 

BY TONY EARLL, KNY2AE 

Makeshift antennas are different things 
to different people. You might regard them 
as an emergency or backup system to use at 
a survivalist installation or even at home 
when your regular antenna has been demol- 
ished by severe weather or the landlord. Or 
maybe, like me, you just like tinkering with 
various metallic objects to see how they'll do 
when connected to the antenna input of a 
receiver or scanner. In any event, every- 
body likes them because they're inexpensive 
to construct, can be whipped together faster 
than a bowl of instant rice! With things being 
what they are, you'll want to keep this infor- 
mation on tap for quick reference. 

Fig. 1- Random length longwire antenna. 

The Basic Idea 
No matter how fancy and complex the an- 

tenna system you regularly use, always keep 
a spool of wire on hand for fast use as an im- 
provised antenna. In a pinch, a simple long 
wire antenna strung between your receiver 
and some distant point will provide recep- 
tion. Use insulated (vinyl or plastic covered) 
#12 or #14 solid copper wire, and put a cer- 
amic insulator between the antenna's far 
end and whatever you've connected it to. 
Another ceramic insulator should be used at 
the point where the antenna enters your 
house. Try to run at least 50 to 100 feet of 
antenna from the point where it leaves the 
house to the far end, and mount it as high 
and in the clear as possible. As with all an- 
tennas, don't attempt to mount it anywhere 
near a power line-not only because power 
lines generate lots of noise, but mainly be- 
cause they constitute a definite safety hazard 
to antennas or persons erecting antennas 

Lightning protection 
is an absolute "must" at 

all receiving installations having an 
outside antenna. This Cushcraft Blitz Bug 

is a simple way of doing it; it connects to the feed line. 

who might come into direct contact with the 
voltages they carry. 

Although the wire doesn't have to be run 
in a straight line, if it is basically straight and 
mounted vertically it will be omnidirectional 
(receive equally well in all directions). If 

mounted horizontally (or at an incline up to 
about 45°) you'll find that the reception off 
the antenna's end isn't as good as in the two 
directions which are broadside to the anten- 
na. If you can't get a decent straight run for 
the wire, then you can zig -zag it; but place an 
insulator at each point where it zigs and zags. 

If you are primarily interested in monitor- 
ing a specific frequency or frequency band 
rather than using the antenna for general re- 
ception, your best bet would be to try to erect 
the antenna broadside to the specific station 
you want to hear. Then, cut the antenna 
wire to a length which is a half wavelength 
(or at least a quarter wave multiple) of that 
station's frequency. 

For general reference, here are some ap- 
proximate measurements for cutting a half 
wave receiving antenna at various points in 
the radio spectrum: 

Frequency Half wave antenna 

1 MHz 
6 MHz 
9 MHz 

12 MHz 
15 MHz 
17 MHz 
22 MHz 
27 MHz 

490 feet 
80 feet 
55 feet 
40 feet 
33 feet 
29 feet 
22 feet 
18 feet 

The Indoor Long Wire 
It could turn out that you have no options 

but to mount your receiving antenna com- 
pletely indoors. If you're in a metal frame 
building, this is a tacky problem and you'll 
find that reception will be poor no matter 
what you try. However, in a wood frame 
structure (or one made from cinder blocks) , 

mounting the antenna indoors is a feasable 
second choice to outside mounting. 

Unless you can string the greatest length 
of your long wire diagonally across the ceil- 
ing of a large room, it may well be that you'll 
have to run it up and down room corners, 
across moldings and window frames and in 

an every -which -way pattern. While this isn't 
the world's greatest way of putting up an an- 
tenna, it will nevertheless provide reception. 
For attaching the antenna to the walls and 
ceiling, use glass, porcelain, or plastic top- 
ped push -pins. You can get these at any art 
supply store, as well as many stationery and 
dime stores which carry artists' supplies. Just 
wrap the wire once or twice around the head 
of the push -pin and stab it into the wall or 
ceiling. You might want to experiment with 
different configurations to see which one 
produces best results. 

The Old TV Antenna Trick 
Don't overlook the possibility of getting 

your TV antenna system to provide your 
shortwave receiver with some worthwhile 
signals while it still functions as an antenna 
system for the boob tube. If your TV set is 
connected to its antenna by means of 
300 -ohm ribbon -type twin lead, that twin 
lead can be made to serve your communica- 
tions receiver as a long wire antenna. This 
can be accomplished by means of a few 
components in a circuit constructed on a 
small square of phenolic, or in a little plastic 
box-the parts strictly junk box vintage and 
homebrew. For instance, the two capaci- 
tors, Cl and C2, can be anything from 20 to 
50 uuf (don't go over 50) . These capacitors 
permit the TV signals to get to the idiot box, 
but the coil (L) forbids the TV signals from 
scrambling along the antenna and into the 
communications receiver via the antenna 
terminal (A) -although it permits the longer 
waves to pass through. 

Fig. 2- Type of layout for an indoor long- 
wire antenna. 
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The coil is made from 40 turns of #22 wire 
on a 1/2 -inch form. The center tap is a loop 
brought out at turn number 20. The coil is 

mounted on the phenolic square (or box, or 
whatever) by means of holes. 

To prevent your communications receiv- 
er from sending interference into the TV set, 
take a lead from the ground terminal (or the 
chassis, if the radio receiver doesn't have a 
"G" terminal) and twist is along the antenna 
lead for a foot or so. The "G" (or ground) 
terminal is the grounded; naturally, you 
shouldn't fool around with this idea if you're 
using an old AC/DC type receiver as 
grounding the chassis could prove to be 
quite a hazard. 

Quick Like A Bunny 
Another quickie emergency antenna can 

be made from TV "rabbit ears" indoor an- 
tennas, although because of their short 
length they'll provide only mediocre recep- 
tion at best. Opening the dual telescoping 
sections out all the way provides you with a 
mini -dipole, having element lengths of 
about 35 to 45 inches each. This would 
make it a half -wave antenna, which is reso- 
nant at approximately 60 MHz-far above 
any frequency your communications receiv- 
er will tune. Nevertheless, by experimenting 
with different element lengths and separa- 
tion angles (they can usually be adjusted 
from 0° to 180°), you'll have a makeshift 
antenna which can be pressed into emer- 
gency receiving service. Just connect the 
antenna's 300 ohm twin lead to the antenna 
and ground connections of the receiver. 

Such an antenna might also offer the 
chance for fair reception of signals going into 
a scanner. However, the mismatch between 
the 300 ohm TV twin lead and the scanner's 
52 ohm antenna input would best be reduc- 
ed by means of a small antenna matching 
transformer. Even a 300 ohm to 75 ohm 
type made for TV use will improve the situa- 
tion here. For scanner use, place the rabbit 
ears elements in a vertical position, leaving 
them extended almost all of the way for re- 
ception of VHF low band signals, and 
crunching them down to about 18 inches for 
VHF high band use. 

Folded Dipole Antenna 
From TV Twin Lead 

A somewhat better antenna for shortwave 
reception than the one suggested here in 
"the old TV antenna trick" can be made by 
turning the 300 ohm twin lead into a folded 
dipole antenna. Two considerations here: 
1) you'll be removing the 300 ohm twin lead 
from the TV set's antenna system, so the TV 
set will no longer have an antenna, and 2) 
you'll want to match this to your receiver 
with a transformer to cut down on the differ- 
ence between the antenna's 300 ohm de- 
sign and your receiver's 52 ohm input-un- 
less your communications receiver will read- 
ily accept a 300 ohm input (as some will). 
Use the TV antenna matching transformer 
trick (300 ohms to 75 ohms) if your com- 
munications receiver has a 52 ohm input. 

30052 twin lead to 
TV receiver 

Cl C2 

Leads 
twisted in mignon 

lui 
To TV antenna 

Earth ground 

To radio 
antenna 
terminal 

To radio 
ground 
terminal 

Fig. 3- The old TV antenna trick. 

Fig. 4- TV rabbit ears can be pressed into 
service. For general shortwave reception, 
extend the elements fully and orient them 
horizontally (A). For scanner use, shorten 

them and position them vertically (B). 

The basic idea is to rip out the 300 ohm 
twin lead from between the TV set and the 
antenna and then fashion the twin lead into 
your folded dipole. Although the antenna 
will be less adaptable for all general frequen- 
cy use than a simple long wire, its ability to be 
at least reasonably effective on one band 
may be a bonus-that is if you have enough 
of the twin lead available in order to con- 
struct it for the frequency range you want 
most. For broadcast band use you'll proba- 
bly find that you won't have enough twin 
lead available to construct it-it would need 
to be about 400 feet in length! Here are some 
typical lengths for frequencies along the 
shortwave spectrum: 

Frequency Folded Dipole Antenna 

6 MHz 
9 MHz 

12 MHz 
15 MHz 
17 MHz 
22 MHz 
27 MHz 
40 MHz 

160 MHz 
450 MHz 

66 feet 
44 feet 
34 feet 
26 feet 
24 feet 
18 feet 
15 feet 
10 feet 
2% feet 

1 foot 

This can be mounted in either a vertical or 
horizontal plane for shortwave reception, 
but would best be vertical for scanner use. 
When mounted in a horizontal position, it 

will show directivity and you'll want to see 
about hanging it so that it offers you opti- 
mum reception of the stations you want to 

hear most. Outside mounting gives the best 
reception . 

A diagram of the folded dipole described 
here shows that it is simple to construct. 
Don't forget the matching transformer at the 
input of the scanner or 52 ohm antenna con- 
nection of a communications receiver. 

The Cobra 
The so-called cobra antenna comes in 

handy if you have a length of 52 ohm coaxi- 
al cable to work with, such as might be left 
over after whatever antenna you once had 
connected to it on your roof no longer exists 
because of unfortunate circumstances. You 
can then take the former feedline for that an- 
tenna and make it into this antenna, which is 
a form of a basic dipole. 

First, decide which band is your prime in- 
terest and then (of course) , based upon how 
much coaxial cable you've got available to 
work with, you can see if you've got enough 
to work with. If you don't have enough for 
that band, then you'll have to work with the 
cobra set up for the lowest frequency band 
which can be accomodated with the coaxial 
cable you've got on hand. 

The dimensions of this antenna are based 
upon 1/4 -wave each for the upper and lower 
sections. However, the upper section re- 
quires a small loop in the cable to be used for 
hanging purposes, and although the overall 
length of the cobra will not be changed be- 
cause of this, when the upper section is pre- 
pared for use, a few extra inches should be in- 
cluded. The actual final measurement should 
be made after this hanging loop is formed. 

Here are the measurements for each of 
the sections (upper and lower) individually 
for various frequencies you may want to 
monitor, although it probably won't be very 
probable that you'll have enough cable on 
hand for anything below 15 MHz. 

Frequency Cobra: each section 

6 MHz 
9 MHz 

12 MHz 
15 MHz 
17 MHz 
22 MHz 
27 MHz 
40 MHz 

160 MHz 
450 MHz 

33 feet 
22 feet 
17 feet 
13 feet 
12 feet 

9 feet 
7'/ feet 

5 feet 
15 inches 
6 inches 

You may have noticed that the combined 
length of the upper and lower sections 
comes out to the length of the folded dipole 
made from TV twin lead described earlier. 
The upper length consists of the center con- 
ductor of the coaxial cable with the white in- 
sulating material left intact. Just cut through 
the black outer insulation and copper braid 
which surrounds the inner core of the cable 
so that you're left with the upper section of 
the cobra equalling the measurements 
shown for the frequency you want. For the 
lower section, measure off the same length 
from where the black outer covering starts at 
the bottom of the upper section; then, form 
a couple of 6 inch loops and tape them to - 
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Twist and 
solder both 

wires 

Cut to desired length 

;.r,. .... 

Solder 

To receiver 
(any length) 

This connection is 

midway in antenna 

IL 

Twist and 
solder both 
wires 

Fig. 5- Folded dipole from TV twin lead. 

gether, but don't cut anything. The antenna 
is then ready for use. 

The antenna is best hung from a tree or 
point on the structure by means of an insula- 
tor. In a pinch, you can use a few strong rub- 
ber bands or a bent piece of plastic. 

Really Last Gasp Ideas 
A short length of wire connected to the 

antenna input of your receiver can come in 
handy if it has an alligator type clip attached 
to its far end. That will enable you to try grip- 
ping it to various metallic objects to see 
which one might serve your purposes if all 
else fails or if you haven't got anything to 
work with. 

For instance, try hooking it to the box 
springs of a bed, or a metal slinky toy, or a 
window screen! Or try the metal finger -stop 
of a dial telephone! Don't laugh-it's not 
great but it's better than having no antenna 
at all when you want to get your receiver 
working! If you find a spot which offers good 
results, you might wish to solder the wire to 
the object to get the best connection. 

Here are some final thoughts. Most an- 
tenna systems will work best if the receiver is 

properly grounded to a cold water pipe. 
Outside antennas, for safety purposes, 
should have adequate lightning protection; 
normally, this is in the form of a lightning ar- 
restor. A number of schemes abound which 

RG -58/U coaxial cable 
To receiver 
(any length) 

Fig. 6- The cobra antenna. 

seek to use the 117 volt household power 
lines as receiving antennas. This is a tricky 
and potentially hazardous practice which is 

best avoided by persons attempting to pre- 
pare makeshift antennas. 

Using these ideas, you should be able to 
be reasonably assured that you'll always be 
able to feed enough incoming signals into 
your receiver to at least get it to provide you 
with far more reception than you would 
have otherwise had without a proper anten- 
na. Keep in mind that these antennas are 
not intended for anything more than being 
makeshift emergency antennas in a pinch, 
and they are suggested for receiving only, 
not for transmitting. 

ICOM 
The World System IC -R70 
A WORLD CLASS RECEIVER FOR THE SERIOUS LISTENER 

:tAitR?r..«.,..«.amwrunerreK-eso Met 
met ref *". .. 

Frequency Coverage 
Receiving Modes 
I.F. Frequency 
Dynamic Range 
Audio Output 
Power Supply 

Size 

- 100KHz to 30MHz - AM - SSB - CW - RTTY (FM optional) - 1st 70MHz, 2nd 9MHz, 3rd 455KHz - 100 db at 500Hz B.W. 
-3 watts 8 ohms 10% distortion - AC 117-220 V 50/60Hz 25 watts 

DC 13.8V ± 15% 10 watts - 11.25"w, 4.33"h, 10.86"d, 16.25 lb. wt. 

Pass Band Tuning 
Notch Filter 
CW-RTTY Wide/Narrow 

E Computer Compatible 
E Fully Synthesized 

Noise Blanker Wide/Narrow 

Sensitivity - SSB-CW-RTTY 
(1.6-30MHz) AM 

Optional FM 
Selectivity - SSB-CW-RTTY 

CW-N RTTY N 
AM 
FM (optional) 

- .16uV for 10 db S/N - .5uV - .32uV (12 db sinad) - 2.3KHz - 500Hz - 6KHz - 3KHz PBT - 15KHz 

Tentative Pricing Less Than $750.00. Call for quote and order information. 
Electronic 516 Mill Street Store Hours 

Sun Mor, Closed 
EEB Equipment Vienna, Virginia 22180 Tue Weds Fn 10am5pm _ Bank (703) 938.3350 Thurs 

Sat 
10am9pm 
10 am -4 pm 

e/Vellr 
naslPr cear9e 

UPS Not Included 
Sorry, No CODs 

ORDER DESK 
(Outside VA) 

800.368.3270 
E E B 
lijllijl 
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-DC -3C-7 Vitr7 BY JOSEPH JESSON 

THE EXCITING WORLD OF RADIOTELETYPE MONITORING 

Before we introduce this issue's emphasis 
on demodulators, I would like to emphasize 
the patience and effort needed to successful- 
ly copy commercial RTTY. 

There is an unlimited, worldwide flow of 
data to be sure, but not without its trials and 
tribulations. Initially, it is easy to assume that 
the new demodulator was damaged in ship- 
ping, or your receiver is set to the wrong fre- 
quency, or even that your antenna fell 
down. But no-the actual problem is none 
of these. The fact is that only one out of four 
or five RTTY transmissions are plaintext. 
The rest are either encripted military, secure 
utilities, multiple shift Cyrillic, Moore code, 
TDR code, weather (METEO), or simple 
privacy codes. 

Now, if your equipment is set up to 425 
Hz shift 50 baud, the displayed or printed 
output will be non -readable if an attempt is 

made to read the above potpourri of codes. 
The multitude of non-copyable (we will ex- 
plore techniques for decoding some of these 
in future issues) transmissions is only part of 
the challenge. 

Brief transmissions, changing frequen- 
cies, multipath distortion, fading, and lan- 
guage barriers all add to the difficulty of ac- 
ceptable copy. The ultimate reward, though, 
is knowing the news (sometimes days) be- 
fore the general public. 

After much patience selecting the publish- 
ed frequencies, many commercial stations 
will be logged. The difficulty of finding new 
RTTY stations exceeds general AM SWLing 
and offers an additional dimension to the 
DXing hobby. 

The previous RTTY column introduced 
the basics of tapping the vast store of world 
news by outlining the necessary equipment. 
Now, we will explore the various terminal 
units, or demodulators, in detail. The de- 
modulator is probably the most critical com- 
ponent of the three necessary ingredients: 

1. A stable shortwave receiver 
2. Demodulator 
3. Video display, printer, or computer 
The selection of a demodulator may limit 

the choice of a video display and necessitate 
the need for a complete computer. Each op- 
tion offered should be carefully considered 
in order to maximize useful benefits. For ex- 
ample, many demodulators are designed 
for the Amateur Radio operators and not the 
RTTY DXer-hence limiting certain fea- 
tures and enhancing unused others. A de- 
modulator will accept a 2125 Hz tone to 
convert to a mark or binary one output. A 
2550 Hz (425 Hz shift) will then become a 
binary zero or space. 

This is the HAL portable Telereader, Model 
CWR-685, one of the smallest RTTY Termi- 

nalUnits with a built-in screen. 

The Info -Tech M -200F offers an enormous 
amount of versatility as an individual com- 

ponent unit. 

The basic function of a demodulator is to 
convert audio tones to a recovered level of 
+ 5 volts mark, 0 volts for a TTL compatible 
output, or -12 volts, + 12 RS232C out- 
put. Typically, news agencies transmit with 
a shift of: 400 Hz (2125 Hz mark, 2525 Hz 
space) , 425 Hz (2125 Hz mark, 2550 Hz 
space) , 600 Hz (2125 Hz mark, 2725 Hz 
space), or 850 Hz (2125 Hz mark, 2975 Hz 
space), with 425 Hz as the most popular. 

After the binary data is recovered, then 
serial Baudot characters are constructed 
from recognizing the start bit, five data bits, 
and stop bit(s). Baudot characters are dis- 
played directly on a video display outputted 
to a printer or sent directly to a computer de- 
pending on the demodulator options. A fair- 
ly complete list of demodulator manufactur- 
ers are supplied in Figure 1A. 

A simple list of "ideal" demodulators is 

not feasible since, depending on your 
needs, one would select a demodulator bas- 
ed on personal needs. For example, ideal 
low cost complete terminal units would in- 
clude the MBA -RO reader, Kantronics Mini - 
Reader, or the Microcraft unit. Each offers a 

IRL, Inc. 
700 Taylor Road 
Columbus, OH 43230 

Dovetron Company 
627 Fremont Avenue 
South Pasadena, CA 91030 

Microlog Systems 
4 Professional Drive 
Gaithersburg, MD 20760 

Xitex 
9861 Chartwell Drive 
Dallas, TX 75243 

Digital Electronic Systems, Inc. 
Info -Tech 
1633 Wisteria Court 
Englewood, FL 33533 

HAL Communications Corp. 
Box 365 
Urbana, IL 61801 

Kantronics 
1202 East 23rd Street 
Lawrence, KS 66044 

Advanced Electronic Applications 
MBA -RO Reader 
P.O. Box 2160 
Lynnwood, WA 98036 

Microcraft Corp. 
P.O. Box 5130 
Thiensville, WI 53092 

Flescher Corp. 
507 Jackson 
P.O. Box 976 
Topeka, KS 66601 

Frederick Electronics 
P.O. Box 502 
Frederick, MD 21701 

Figure lA 

small, portable unit with a built-in single line 
display. Any difficulties in comprehending a 
single line display is offset by their low cost 
and serial output ports for expansion. 

A more expensive portable demodulator 
with a high -density display is the HAL Tele - 
reader CWR-685A. This is a complete term- 
inal in one small 12.75" x 11.75" package. 
The ultimate versatility is offered in the indi- 
vidual component units, such as the INFO - 
TECH 200F, HAL Telereader CWR-670, 
and the IRL -1000. Each requires a separate 
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Frequency Location Time Language Shift Baudot Normal/Reverse 
Rate Phase 

13.563 MHz Taipei, Taiwan 1338 GMT- English 850 Hz 50 baud Reverse 
logged on 
Sunday 

PAP, or Polska Agenciga Prasowa, the official Polish News Agency, was noted in Popular Com- 
munications at 20.495 MHz and 9.391 MHz. An additional frequency was logged: 

17.492 MHz Warsaw, 1705 GMT English 425 Hz 50 baud Reverse 
Poland 

Care to monitor the Argentine Navy or Argentina's weather? 

19.438 MHz Puerto 1200 GMT 5 Letter 850 Hz 50 baud Reverse 
Belgrano, Coded 
Argentina Data 

18.093 MHz Buenos Aires, 1312 GMT Weather 850 Hz 50 baud Reverse 
Argentina 

The Northern Africa News Agency is the Mutuelle Africaine de Presse, or MAP for short. Transmis- 
sions out of Rabat, Morocco-specifically beamed for North America-include: 

17.555.9 Rabat, 1150 GMT English 425 Hz 50 baud Reverse 
MHz Morocco 

MAP beamed to Europe and Asia: 

18.224.9 Rabat, 1657 GMT French 425 Hz 50 baud Reverse 
MHz Morocco 

Dialta Amateur Radio Supply 
212 - 48th Street 

Rapid City, South Dakota 57701 
605-343-6127 

INTERNATIONAL FAVORITES 

1191 Es INFO JTECH 
ELECTRONIC 
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` 
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igP 
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Gs c9"eP et, 

SEE US FOR THE BEST DEAL 

and 

RTTY and Morse demodulators 

Free brochure! 

CIRCLE 18 ON READER SERVICE CARD 

****** A STAR IS BORN ****** 
* Ideal for Novices, SWL s - * Copies Morse, Baudot 

and seasoned amateurs "t fr °,` " & ASCII codes * Built-in code practice 
oscillator & speaker * 12 VDC Operation or 
120 VAC with adapter 

provided * Optional serial/parallel litclactajt / * Automatic speed tracking 
ASCII output port r' 3 - 70 WPM 

A code reader so advanced it co '"" " or brochure or order direct. 
CODE*STARTMKit CS -K $169.95 
CODE*STAR Wired CSF $229.95 
Optional ASCII Output Port Kit CS-IK $ 59.95 
Optional ASCII Output Port Kit Wired 

(Specify 110 or 300 Baud and 20mA or TTL level) CSIF $ 79.95 
Send check or money order. Use your VISA or MasterCard. Add $5.00 shipping and 
handling for continental U.S. Wisconsin residents add 4% State Sales Tax. 

Two optimized Morse 
ranges 

Digital & Analog filtering 
with 16 db AGC 

Corporation Telephone: (414) 241-8144 
P. O. Box 513C, Thiensville, Wisconsin 53092 

output display or printer for proper opera- 
tion. For those with an unlimited budget, I 

would recommend a Frederick D3 System 
with a built-in spectrum display. 

As you can see, there is no such thing as 
an optimum system for everyone. Make a 
complete list of your requirements and 
check off the corresponding features. A re- 
view and definition of features will help cre- 
ate this list. 

1. Regenerated outputs-ASCII code, 
TTL, or RS232. If you plan to use this with a 
computer or printer, an RS232 or TTL com- 
patible ASCII interface is a must. 

2. RTTY speeds should include 45 baud, 
50 baud, 57 baud, and 75 baud-predomi- 
nantly 50 baud and some 75 baud for the 
News Networks. 

3. Variable shift is desirable due to the of- 
ten encountered non-standard shifts of 400 
and 600 Hz shift. Many demodulators offer 
a "stagger shift" tuning for the non-standard 
shifts. A shift of 425 Hz shift is absolutely 
needed on the demodulator. 

4. An oscilloscope output is useful, but 
not necessary, for tuning in order to peak 
mark and space and to observe selective 
fading conditions. 

5. Composite video output-useful if a 
display is not integral to the unit. A display 
format of 72 characters x 25 lines, or 80 
characters x 24 lines to be preferred. 

6. A reverse/normal switch provides a 
means of inverting the signal output from 
the demodulator. Some transmissions have 
the mark and space tones reversed. This 
switch will match the transmitter's format. 

Minimizing the effects of fading and multi - 
path distortion is critical on a demodulator. 
An automatic threshold control or variable 
decision threshold will compensate for bias 
errors caused by unbalanced tuning of the 
mark and space tones. This remarkable cir- 
cuit was invented by Elmer Thomas in the 
late 1950s, patent number 2,999,925. A re- 
duced error effect of propagation distur- 
bances is noted with demodulators using 
variable decision threshold logic. Deep se- 
lective fading, where one tone (either mark 
or space) has dropped out, signal recovery is 
also possible. 

What can we expect from future demodu- 
lators? Digital bandpass filters are becoming 
more feasible, offering any programmable 
shift with unmatched versatility. The advent 
of single chip microcomputers offer Baudot 
to ASCII conversions, allowing most per- 
sonal computers to readily interface to 50 
baud Baudot press services. 

The listings this month will cover particu- 
larly volatile parts of the world, as logged 
personally by the author. 

Receiver selection will be reviewed in up- 
coming issues of POP'COMM. Emphasis 
will be placed on optimum RTTY reception 
with recommended receiver enhancements 
such as external audio filters. Again, send in 
your favorite FSK loggings so we can collec- 
tively act as one "big ear"! All loggings are 
verified and updated in order to present ac- 
curate time and frequency data. 
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RADAR DETECTORS AND THEIR USE 

Anti Radar Judge 
Fights Own Ticket 

Judge Alfred Nesbitt of Miami banned ra- 
dar evidence in speeding cases in his court- 
room because he was convinced that police 
radar was unreliable. Now he must convince 
a Collier County judge. 

Nesbitt was cited for speeding last July by 
a Florida Highway Patrol trooper who said 
he clocked the judge traveling 63 mph 
where the speed limit is 55 mph. Nesbitt says 
the radar was wrong and that he intends to 
fight the $25 fine as a matter of principle. 

"This is the first speeding ticket I've had in 
45 years of driving, my first personal experi- 
ence with radar," the 64 -year -old judge 
said. "Now I know. It doesn't always work." 

Nesbitt said the cruise control on his 1979 
Chevrolet Caprice was set at 55 mph. He 
couldn't have been speeding, he told the 
trooper, Ralph Strader. 

"Maybe your speedometer's wrong," re- 
marked Strader. 

"Maybe your radar's wrong," the judge 
retorted. 

In May 1979, Nesbitt ruled that radar guns 
are so unreliable their readings couldn't be 
used in his court. In a hearing that attracted 
national attention, he dismissed about 80 ra- 
dar -related speeding cases and later served 
on the governor's radar study commission, 
which made several recommendations on 
use of the devices. The controversy came af- 
ter a series off television newscasts that show- 
ed radar guns clocking a house moving at 28 
mph and a stand of trees at 86 mph. 

Nesbitt said his run-in with the law reaf- 
firmed his belief in the unreliability of the ra- 
dar guns. 

"Any lingering doubts I had about my ra- 
dar ruling in 1979 were completely resolved 
here." 

Monitoring Police 
Traffic -Radar Problems 

The accuracy of police traffic radar has 
been the focus of numerous court battles in 
the last few years. One concern is the ques- 
tion of which target a radar displays when 
more than one vehicle is present within the 
radar's antenna beam. Recently, research- 
ers at the Georgia Institute of Technology 
showed that all techniques for processing 
the returned radar signals studied thus far 
"will cause questionable data to be displayed 
under certain target conditions." 

Gene F. Greneker, senior research asso- 
ciate in the radar applications division, con- 
cluded in a report given last week at the 
1982 Carnahan Conference on Security 
Technology in Lexington, KY, "The greater 
the traffic volume and/or the closer the traf - 

"Cool it guys, here comes the judge!" 

fic spacing, the higher the probability of ra- 
dar processing errors." 

Greneker said "The most serious problem 
is the untrained operator." Anyone using 
speed -timing radar must be trained to recog- 
nize the conditions under which the particu- 
lar kind of radar used will give accurate re- 
sults and when the capabilities of the radar 
are exceeded. 

The researchers analyzed a variety of 
traffic situations by videotaping roadway 
scenes, recording sounds produced by re 
flected radar signals and displaying the unfil- 
tered radar data. They compared the dis- 
play-which showed traces for all the ve 
hides present-to the single speed dis 
played by the speed -timing radar. Depend- 
ing on the radar unit, the largest target was 
not always the target tracked, they found. In 
the example shown (diagram), no speed 
was displayed when return signals fluctuat- 
ed rapidly or when several signals were al- 
most equal in strength. This particular radar 
unit also had a tracking filter, which allowed 
it to follow the highest speed signal even 
when the target signal was small, rather than 
the largest signal. 

For seveal years, the National Highway 
Traffic Safety Administration (NHTSA) has 
been involved in developing performance 
standards for police speed -measuring de- 
vices and training programs for police offic- 
ers. Early in 1980, a hearing in Dade Coun- 
ty, FL, highlighted several radar problems, 
including a radar unit that in two tests ap- 

peared to show the house moving and the 
trees at more than 80 miles per hour. Mar- 
shall J. Treado of the National Bureau of 
Standards' Law Enforcement Standards 
Laboratory investigated the problems. He 
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various times (increasing upward on the ver- 
tical axis). The amplitude of a trace at a given 
time and speed represents the signal strength 
reflected from a particular target. The radar 
unit displayed the speed values listed on the 

right. 
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showed that in one case the sensitive radar 
unit probably reacted to the fan motor in the 
car carrying the radar. In the other, it reacted 
to a CB radio transmission from the car. In 
neither case was a moving vehicle present. 
When an appropriate target was present, 
the radar registered speed correctly. 

The investigation revealed a variety of 
other shortcomings and conditions under 
which then available traffic radars would not 
function properly. In January 1981, the 
NHTSA proposed rules for radar units. In 
November, the Reagan administration chose 
to institute a voluntary program instead of 
mandatory rules. However, under the vol- 
untary program, the National Bureau of 
Standards is still planning to test radars and 
publish a "qualified products list." Instead of 
government imposing the rules, defense at- 
torneys will make sure people buy approved 
radars, says Treado. 

Greneker suggests that manufacturers 
should provide systems with better signal 
processing techniques: "The more informa- 
tion you give the officers, the more accuracy 
you're going to get," he says. Treado says 
manufacturers have already eliminated the 
automatic lock-which automatically dis- 
played the highest speed and prevented the 
officer from obtaining a tracking history- 
and added sound so that an officer can dis- 
tinguish receding and incoming targets 
more easily. 

Greneker says state and local law -en- 
forcement agencies should look for quality 
in their equipment rather than accepting the 
lowest bid. He also warns that if signal pro- 
cessing is improved, law enforcement offi- 
cials may need to get used to systems that 
display no speed instead of a possibly incor- 
rect speed when the signals are ambiguous. 

The 1980 National Bureau of Standards 
study concluded, "Police radar which mea- 
sures vehicle speeds is a reliable tool for po= 
lice use when carefully installed and proper- 
ly operated by skilled and knowledgeable 
operators." The demise of police traffic ra- 
dar predicted after the Dade County hearing 
has not occurred. 

(Monitoring Police Radar Problems reprinted with permission 
from Science News, the weekly news magazine of science, copy- 
right 1982 by Science Service, Inc.) 

Melissa, Another 
Texas Speedtrap? 

Melissa, TX is a dusty, old town with a 
population of about 587 residents. For years 
the town went unnoticed-until now. 

Melissa has been accused of setting up de- 
liberate speedtraps along the interstate 40 
miles north of Dallas in hopes of grounding 
leadfooted drivers. The money collected 
from speeding tickets is allegedly used to 
pay for the new capital improvements like 
the $73,000 fire engine and the 2 new po- 
lice cars equipped with radar. That may not 
seem so unusual, but when you consider 
that this town could hardly pay its electricity 
bills for its 14 street lights three years ago, it's 
a big difference. 

The city council voted last year to annex a 
two mile section of the interstate and in- 
crease its share of two nearby state roads. 
Soon afterwards, a full time police depart- 
ment was created-the first one in the 
town's 136 year history. 

The cops in Melissa, four of them, now 
write an average of 451 tickets a month, 
bringing in nearly $167,000 a year! 

New Use For Radar 
Radar and computer gear fastened on a 

farmer's tractor are not for amusement, but 
are trouble -shooting signs of the electronic 
age. The purpose is to take guesswork, and 
some of the risk, out of farming. 

The radar guns are similar to the units po- 
lice use to catch speeding motorists. Mount- 
ed on the side of the tractor and pointed to- 
ward the soil, they send out a microwave 
beam that measures the distance covered by 
the machine. 

Fed into a micro -computer, that informa- 
tion tells the farmer the total acreage he has 
planted, his ground speed, plant popula- 
tion, and other information. It gives him ac- 
curate information on fuel and machinery 
function. 

Although they are not a new idea, the 
computer monitors that sit atop the dash- 
boards are getting more sophisticated. Most 
popular models fit in with the radar units. 

They supply the farmer with data on his 
planting, but most of all assure him that the 
seed is dropping into the soil. If the seed 
doesn't fall, an electric eye catches the mal- 
function and alerts the driver with a beeper 
and visual display on the box. 

Some farmers might find it hard to dig up 
$580 for a radar unit and $1,400 for a com- 
puterized monitor. However, most farmers 
predict that almost everyone will have one 
within the next five years. 

Troopers May Turn Radar 
Back On In Central Florida 

State troopers in a seven county area of 
Central Florida may soon be turning their ra- 
dar guns back on, according to Colonel Eld- 
rige Beach, director of the Florida Highway 
Patrol. A three-month experiment in radar - 
less patrolling failed to reduce traffic deaths, 
Beach said. Beach will delay a decision until 
after he makes a personal inspection. 

The experiment's intent was to focus 
trooper's attention on non -speeding viola- 
tions, since speeding in only the third lead- 
ing cause of fatalities in Florida and the 
seventh leading cause of all accidents. But 
the seven -county area patrolled without ra- 
dar by Orlando -based Troop D recorded 71 
fatalities during March, April, and May, two 
more than during the same three-month 
period last year. 

On The Lighter Side 
Jurors waiting for Superior Court duty in 

Bridgeton, NJ used to describe their hot, 
steamy waiting room as "the dungeon." 

Now they can while away the hours playing 
Pac-Man or watching television. 

"This room is something we have long 
needed," said Superior Court Judge Philip 
Gruccio. "We're trying to make the jurors' 
stay here happier." 

The waiting room has chess, checkers, 
and backgammon games, a color TV, and a 

video game in the snack bar next door. 
Last November, 69 of 70 jurors signed a 

petition protesting their occasional displace- 
ment to an unfinished portion of the base- 
ment. So the courts' Administrative Office in 
Trenton told Superior Court officials to 
make life for waiting jurors a little less boring. 

"They have sent around-from the ad- 
ministrative office budget-chess games, 
checkers ... and different types of things to 
whittle away the day," the judge said. "In or- 
der for our jury system to work at its best, it is 

necessary that we understand the needs of 
those who are called to serve and make it 
comfortable ... " stated Gruccio. 

Driver Loses Day In Court 
Over Ticket 

Claire Kelly got her day in court, but she 
was less than pleased with the outcome. The 
North Olmsted, OH woman, acting as her 
own attorney, spent seven hours in the 
courtroom trying to convince Berea Munici- 
pal Judge William C. Todia to overturn a 
speeding ticket she received February 8th. 
She was accused of going 71 mph on the 
Ohio Turnpike. 

When the smoke cleared, however, Todia 
ruled against her and fined her $16 along 
with $28 in court costs. It was the same fine 
she would have received had she not con- 
tested the citation, court officials said. 

The verdict was attacked by Ms. Kelly, 
who did not rule out a possible appeal. 

"A trial is supposed to be a search for the 
truth, not a search for a hole to bury it in," 
she said. 

Ms. Kelly insisted that she did not exceed 
the speed limit and that large trucks in front 
of her and behind her caused the radar unit 
to record the 71. She also argued that, in 
any event, the 55 mph speed limit is uncon- 
stitutional because it is aimed at conserving 
gasoline rather than ensuring safe driving. 

Ms. Kelly had started the proceedings just 
like most attorneys do-by submitting a 
series of motions to Todia, including a mo- 
tion to dismiss and a motion to interview the 
judge on his impartiality as she would a pro- 
spective member of the jury. Her motion for 
dismissal was on the grounds of "invidious 
discrimination" against motorists who, she 
said, are the only gasoline users who are 
regulated by speed. 

"Motorists are discriminated against 
because they do not limit the speeds on 
airplanes or boats, We're singled out 
because we are there. it's convenient to get 
the motorists." 

As for an appeal, she said, "I have to think 
about it. I'm not sure what I will do. It's very 
clear that, no matter what, they want the 
money." 
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San Angelo, Texas Chief 
Says Ticket Tactics 
Were Wrong 

The decision to clamp a lid on a contro- 
versial selective traffic enforcement program 
called SAVE II was made because the pro- 
ject "had lost sight of its original objectives 
and become a system of numbers to raise 
revenue," Police Chief Travis Johnson said 
last week. Johnson terminated the eight - 
year -old program, which had produced 
thousands of traffic tickets since it was acti- 
vated and boosted traffic fine collections 
above the half million dollar mark last year. 

"The program wasn't doing what I thought 
it should be doing, so I stopped it," Johnson 
said as he commented on off-the-record 
complaints by some policemen whose spe- 
cial overtime pay has been cut several thou- 
sand dollars per year. He made no attempt 
to hide his displeasure with the complaining 
officers or the city program. 

Police Sgt. Jerry Watkins, former super- 
visor of SAVE enforcement activities, refus- 
ed to comment on the cancellation. 

Johnson, who declined to comment on 
suggestions by some police officers that the 
cutoff was politically motivated, said he "is 
not worrying about politics. My job is to en- 
force the law." 

The chief also confirmed that he has ad- 
vised City Manager Stephen Brown that he 
"is not interested" in any additional federal 
selective enforcement funds which state traf- 
fic safety officials believe might become 
available later this year. 

"We can have an effective program in 
bringing about compliance with the traffic 
law without federal and state interference," 
Johnson said. 

No Permit, No Radar, 
No Tickets 

The anathema to the motorist in a hurry- 
the police speed radar gun-is out of com- 
mission in Chesterton, IN. But authorities 
are warning drivers not to exceed the speed 
limit-after all, police say, there are other 
methods of nabbing speeders. 

Police stopped issuing tickets after notic- 
ing that the license for the department's ra- 
dar guns had expired. The guns must be reli- 
censed by the Federal Communications 
Commission every five years. 

"It was an oversight on my part," Police 
Chief James Killoski said. He has applied for 
a new license, which he expects to be ap- 
proved in about 10 days. Until then, he said, 
ticketed speeders nabbed by the gun could 
challenge their arrests as invalid and proba- 
bly would win. 

But Kent W. Douglas, telecommunica- 
tions engineer with the Indiana State Police, 
said officers can borrow a radar gun from an- 
other police agency, as long as it has a valid 
license. "And they can always fall back on 
the old, reliable methods-clocking them 
with their own speedometers, or between 
two fixed points," Douglas said. 

.... from the publishers of 'r" 

Here's what you've been looking for- 
an all new hard-hitting monthly 
magazine which gives a unique 
insider's view of what's really going 
on in the world of communications. 
POP' COMM is your primary source 
of information-bigger and better 
than any communications magazine, 
with exciting coverage of scanners, 
shortwave broadcast & utility stations, 
spy stations, pirate and clandestine broadcasters, "we've 
RTTY monitoring, survivalist communications 
systems, FCC news, wiretapping and bugging, 
voice scrambling/unscrambling, surveillance/ 
undercover communications, satellite & cable TV, 
sophisticated telephones, & more. What you've 
been looking for all along! Take advantage of 
substantial savings over the newsstand price by 
subscribing now. Don't miss out on even one single issue of 
POPULAR COMMUNICATIONS - order your subscription now. 

ilJBKIIIBI Now 
Sit MVII 

POPULAR 
COMMUNICATIONS 76 N. Broadway, Hicksville, NY 11801 

Yes! The NEW POPULAR COMMUNICATIONS is just the 
magazine I've been looking for. Start sending it to me now! I 

understand that I may cancel at any time for any reason, and 
receive a full refund on my unused subscription. 

Pald by: Check Money Order MasterCard Visa 
My account number is: 

Name 

Street 

City State Zip 

tl 

1 Year (12 Issues) $12.00 
Newsstand price $21.00 

02 Years (24 issues) $22.00 
Newsstand price $42.00 

03 Years (36 issues) $32.00 
Newsstand price $63.00 

Canada/Mexico - one year $14.00, two years 
$26.00, three years $38.00; Foreign - one year 
$16.00, two years $30.00, three years $44.00; 
Foreign Air Mall - one year $69.00, two years 
$136.00, three years $203.00 
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A Great Gift Idea 
Send the following gift subscription to my friend at my expense. 
Please indicate your name above. A gift card will be sent. 

Paid by: DCheck Money Order MasterCard Visa 
My account number is: 

Name 

State 

Issues 

tZ 

1 Year (12 issues) $12.00 
Newsstand price $21.00 

02 Years (24 Issues) $22.00 
Newsstand price $42.00 

03 Years (36 issues) $32.00 
Newsstand price $63.00 

Canada/Mexico - one year $14.00, two years 
$26.00, three years $38 00, Foreign - one year 
$16.00, two years $30.00, three years $44 00. 
Foreign Air Mall - one year $69 00, two years 
$136.00, three years $203.00. 
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EOIJIPHEI REVIEW: 
The Capri Electronics 

M-11 Scanner Unscrambler 
Voice scrambling is a factor which comes 

into the picture very often when you're deal- 
ing with monitoring the scanner bands, es- 
pecially on public safety frequencies. Many 
different methods for scrambling might be 
used by the agencies involved, and the pri- 
mary purpose is to achieve some degree of 
communications privacy. Of course, hu- 
man nature being what it is (we're curious lit- 
tle devils, aren't we?), as soon as someone 
decides to take extraordinary measures to 
conceal what they're talking about, it makes 
us more interested in finding out exactly 
what it is they've decided we shouldn't hear. 

To achieve whatever degree of privacy is 
desired, while remaining within the budge- 
tary limitations facing the agency, a method 
for voice scrambling is selected. No matter 
which type of system is selected, each and 
every communications unit within the sys- 
tem must be equipped with the hardware to 
both send and receive that particular meth- 
od of transmission. Needless to say, this can 
run into a staggering amount of money if the 
network of base, mobile, and hand-held 
transceivers is sizeable. 

Some of the more complex digital scram- 
bling systems can actually run into an expen- 
diture of well over $2,000 for each individu- 
al station; when multiplied by the number of 
units in a large system, the resulting total 
amount to be spent for scrambling more of- 
ten than not precludes use of the more exot- 
ic scrambling systems now available for pos- 
sible use. As a result, the majority of local 
agencies seeking communications privacy 
appear to be selecting the basic and straight- 

forward phase inversion approach to scram- 
bling. It is not anywhere near as expensive to 
implement as digital or other more sophisti- 
cated methods and is effective in shutting 
the door on the casual listener-that is the 
person who figures that the day the scram- 
bling began was the end of his ability to mon- 
itor that system. 

Those who are not easily put off nor dis- 
couraged by scrambling efforts have, how- 
ever, been seeking effective methods of re- 
constituting these garbled messages so that 
they are restored to their original compre- 
hensible state. Even now, there are monitor- 
ing enthusiasts experimenting with some of 
the more sophisticated communications pri- 
vacy systems; it's a sure bet that their efforts 
will eventually be successful. 

Unscrambling the commonly encoun- 
tered phase inversion scrambling system, 
however, has been accomplished and is 
available in the form of unscrambling acces- 
sories to be used with scanners. Such acces- 
sories are now being produced by several 
companies with varying amounts of success 
and quality. While it is not the intention here 
to delve into technical explanations of the 
techniques of scrambling, nor open the door 
on a lengthy discussion of the merits, ethics, 
moralities, uses, and possible motives of 
scrambling, we thought we would check out 
one of the unscrambling accessories cur- 
rently available to scanner owners who are 
faced with monitoring phase inversion type 
scrambling systems. 

The unit selected was the Model M-11, 
produced by Capri Electronics, Route 1, 

A handy little handful, the Capri unit attach- 
ed to any hand-held scanner and will un- 
scramble the more -often encountered "hid- 
den" messages on scanner frequencies. It 
can also be used with desk -type scanners. 

(Below left) The small Capri unit requires 
only two controls in order to operate it. It 
plugs into the scanner's headphone jack. 

(Below right) Here's what's inside the Capri 
M-11. It's housed in a sturdy plastic case. 
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Canon, GA 30520. This small sized device 
sells for less than $50 and was designed pri- 
marily for use with pocket or hand-held 
scanners, although it is suited to operation 
with any type of scanner (such as one at a 

"base" station) , and the one design may be 
used with any make and model you have. 

The Capri M-11 weighs only 7 ounces 
and measures 11/4" x 21/2" x 41/2 "-which 
makes it dandy for use with the smallest 
hand-held scanner. Capri furnishes a Velcro 
strip, making it a cinch to stick the M-11 right 
to the side of your scanner. The M -11's in- 
nards are housed within a rugged blue plas- 
tic case which (although they don't specify it 
as being high -impact resistant) withstood 
several respectable accidental falls onto a 

hard floor surface from table -top height. 
While some unscramblers we've seen 

connect into the cables going to a scanner's 
internal loudspeaker, the M-11 has its own 
built-in speaker. That eliminates the scanner 
owner having to perform any internal cut- 
ting and splicing to fire it up. 

To connect it to a scanner all you have to 
do is plug it into the jack which many scan- 
ners have for earphone/headset or external 
speakers. The M-11 comes all wired with a 

plug for this purpose, so it's just a matter of 
unpacking it and plugging it into that jack- 
with no further fuss or effort. It has its own in- 
ternal power, too, and the 9 volt battery 
should give about 3 or 4 months of service 
under normal use. The battery is easily 
changed by removing the M -11's cover by 
means of four Phillips head screws. 

The only controls on the Capri M-11 con- 
sist of an on/off toggle switch and a variable 
pot. When a scrambled message is encoun- 
tered, you flip on the switch and adjust the 
tuning control for the clearest sound. When 
the scrambled message is completed, the 
M-11 can be switched off. Because of the 
significantly louder volume produced by 
standard scanners (as opposed to hand- 
helds), the manufacturer suggests keeping 
the scanner's volume setting below the half 
way point to avoid damaging the M -11's 
loudspeaker. 

The Test Of Steel 
With the Capri M-11 hooked up, I sought 

out an area public safety system which had 
installed voice scramblers a few months ago. 
With the M-11 turned off, all I heard was a 

sound which reminded me of Alvin and his 
chipmunks. A flip of the switch and a slight 
quick adjustment of the tuning knob and 
bingo-the voices were easily readable. 
That's what they said it would do-and it did 
it! What more could you ask? Voice quality 
had only slightly diminished in quality after 
unscrambling, as opposed to what it sound- 
ed like in the days prior to scrambling. 

If you've got an agency using phase inver- 
sion scrambling-which is the one most 
popular with civil agencies-here's a way to 
monitor them in the clear. 

"Why Do YOU Smoke?" 
Perhaps you have been lured by the 
billion -dollar -a -year advertising 
campaign of the tobacco industry. 

Ask any of this year's 120,000 lung 
cancer victims just how sexy, 
sophisticated and successful smoking 
has made them. 

"DOC" Doctors Ought To Care. 

This advertisement paled for by: 

DOC International 
"Doctors Ought to Care" 

2612 Western Avenue 
Mattoon, IL 61938 

Reviewed by Rick Maslau, KNY2GL 
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Moto-trak 

Your key to ALL the satellites, ALL the programming, 
right from the comfort of your easy chair. 

Satellite television offers so much to explore. Why settle for the one -satellite 
limitation of fixed dishes, or endless cranking at the dish in all kinds of weather? Enjoy 
all the convenience KLM's Moto-trak system has to offer ... 

12 automatic satellite selections at the twist of a dial 
Fully independent Azimuth and Elevation control, to search or optimize 

Spot LED "travel" indicators 
Constant LED Azimuth/Elevation readout 
Polarity Control, for all channels, horizontal and vertical 
12' solid aluminum dish or 16' screened dish for a perfect picture 

And, enjoy the reliability of a motorized mount that's precision engineered from the 
ground up. Not an afterthought or a flimsy add-on, KLM's Moto-trak uses industrial 
quality reduction motors, gear, and screw drives, state-of-the-art motor control 
electronics. 

Best of all, the Moto-trak system is a perfect match for KLM's reliable SKY EYE II 
and new SR -3 Satellite Receivers. Complete systems are available NOW. Once again, 
more of the performance, features, convenience, and reliability you've come to expect 
from KLM. 

KLM 
P.O. Box 816, Morgan Hill, CA 95037 

(408)779-7363 

Send for KLM's 
SITE SURVEY KIT 
AZ -EL Tester, Manual, 
Sat -Coordinates $29.95 
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SR -3 
(The one you've been waiting for!) 

The SR -3 Satellite Receiver . . . once again, more of the performance, 
features, and convenience you've come to expect from KLM. Handsomely 
styled cabinet outside, state-of-the-art single conversion circuitry inside. 
Install the SR -3 up to 1000 feet from the dish; a single 50 ohm feedline 
makes it clean and easy. Select KLM's separate remote downconverter or 
the revolutionary "Ampliverter" that combines LNA and downconverter in 
one very compact package. And, enjoy these easy-to-look-at/easy-to-use 
features: 

Rapid "SCAN" for easy satellite tracking 
LED signal strength readout 
Positive detent channel tuning plus fine tune 
Full audio tuning/stereo version available 

Video inversion 
The SR -3 with remote downconverter or Ampliverter is available NOW, just 
like KLM's new motorized dish systems with remote "Moto-Trak" control. 
More of the best from KLM. 

KLM 
P.O. Box 816, Morgan Hill, CA 95037 

(408) 779-7363 
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BY R. SLATTERY 

L11 
rEsTABLIsHING SURVIVALISTCOMMUNICATIONS SYSTEMS 

Windpower: A Step Toward Independence 

If it hadn't been for the "great depression," 
people in rural America probably would not 
have had electric bills. In the 1920s, rural 
America was energy independent. Our 
grandfathers powered their electrical tools 
with batteries charged by the wind, while 
grandma did her vacuuming with a 32 volt 
vacuum cleaner. If the family lived in a low 
wind area, or didn't have a wind machine, 
grandpa put a quart of gasoline in the Delco 
generator and let it run for an hour or so until 
the batteries were recharged. 

Rural America was energy self-sufficient. 
Grandpa couldn't use as much electricity as 

his grandson can now, but he could light his 
house, run the shop, listen to the radio; 
grandma could vacuum the floors, do the 
washing, and curl her hair with the power 
they made. 

What Happened? 
America was in a depression. During the 

depression era, remember, America was a 

rural country. More people lived on farms 
than lived in cities. Appliance manufactur- 
ers needed markets for appliances that re- 
quired ever larger quantities of energy. A 
decentralized power station (which is what 
grandpa had) has a limited capacity. A large 
centralized plant 200 miles away does not 
have the capacity limitations of the small sys- 
tem grandpa had been using. 

Using government (tax) dollars, FDR 
brought the power lines into rural homes in 
the early 1930s. A junkies' first fix is free. 
Rural America's first commercial power was 
cheap. The Rural Electrification Authority 
(REA) used government money to subsidize 
utilities to bring their spider's web of power 
lines to the country. Personal property was 
confiscated to provide for the power com- 
pany's "right of way." 

Rural areas could now enjoy the benefits 
of toast and electric ovens. For the privilege, 
they gave up their energy independence. 
They were now dependent on the utilities. 
Their dependency had been bought with 
one of the largest subsidy programs in the 
history of the United States as the federal 
government subsidized the utilities. More 
power hungry appliances could be purchas- 
ed, and men were working to ensnarl the 
countryside with the tangles of wires the 
centralized utilities said were needed. For 
the next 50 years, they would become more 
and more dependent on the centralized 
power grid. They would believe the people 
that told them windpower wouldn't work. 
You couldn't tell Grandpa that. 

Wind Works! Your Utility 
Will Tell You It Doesn't 

In America, if you have the money, you 
can sell almost any idea or product. The util- 
ities have lots of money. Listen to the con- 
stant din of their TV commercials. They are 
selling you the idea that they are your friends 
and want to help you. Don't believe it. 
Friends wouldn't ask you to live next door to 
a nuclear power plant. 

If an insurance company can make mon- 
ey selling insurance on something, it will. 
The premium must be high enough to justify 
the risk. Insurance companies are very 
astute. They understand the risk that they 
are assuming when they insure something. 

No insurance company on the planet will 
assume the risk of a nuclear power plant. No 
premium is high enough, no location is re- 
mote enough for any insurer to accept re- 
sponsibility for the consequences of operat- 
ing any nuclear power plant in the United 
States or any other country in the world. 
Think about that! They feel that the risk is un- 
acceptable. Yet you are required to accept 
that risk when the utility builds a plant in your 
area of the country. These are the people 
telling you they are your friends. These are 
the people telling you that windpower won't 
work. Don't believe them. 

Building Your Own 
Power Plant 

A wind system is no more complicated 
than your car's charging system. It works. It 
is an ideal method of providing energy inde- 
pendence for your family. The technology 
involved is easily understandable. The wind 
generator is used to charge batteries just as 
the alternator in your car is used to charge 
your automobile's battery. A large bank of 
batteries is used to store the electrical energy 
(stored as chemical energy); then, it can be 
released as you need it. 

Essentially, you are building your own 
small power station. Your power station has 
one large advantage over commercial pow- 
er stations. You can store the power that you 
produce. A large station cannot do this 
because cost becomes prohibitive. This al- 
lows the small power station owner to har- 
ness the uneven power available from wind. 

Wind is merely another form of solar en- 
ergy caused by uneven heating of the earth's 
surface. You may use your wind generated 
electricity at any voltage you design your 
system to work at. Twelve volt systems allow 
you to use appliances designed for the RV 
industry. We operate a small 12 volt TV as 

well as a Drake TR -7 Ham transceiver from 
12 volts. A properly designed system will 
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not cause radio/TV interference. The gen- 
erator charges deep cycle storage batteries 
that are designed for many charge/dis- 
charge cycles. Golf cart batteries are ex- 
cellent for this application. 

Electricity may be used at the 12 volt level 
or as 110 volts AC with an inverter. The in- 
verter changes the low voltage Direct Cur- 
rent supplied by the batteries into 110 volts 
Alternating Current as is used by most appli- 
ances. The storage battery may also be 
charged by photovoltaic and gas or diesel 
powered generators. 

Windpower can supply the low RPM di- 
rect drive generator you can use to build 
your own machine, or an entire system, in- 
cluding wind generator, controller, inverter, 
and backup battery charging generator 
(their address is given at the end of this arti- 
cle.) Wind energy may be harnessed as part 
of an independent power station suitable for 
applications ranging from running Ham 
equipment on field day for extra multiplier 
points to running your entire home. 

Wind electricity isn't the answer to every- 
one's energy problem. It worked for many of 
our grandfathers, however, and modern 
technology allows far more efficient designs 
than were available to our grandfathers. 
Next time a utility spokesman tells you that 
windpower doesn't work, remember these 
are the people who want you to depend on 
them. 

SCANNER CRYSTALS! 
America's leading mail-order 

supplier! 

Let Z -Tech Enterprises be your 
prime source of precision scan- 
ner crystals. We are specialists 
in crystals for federal frequen- 
cies, public safety, aero band, 
business/industrial, maritime. 
Shipped to you factory fresh 
and ready to zero in on the sta- 
tions you want to hear. Low 
prices, too! We'll be pleased to 
send you our special order form 
offering the best prices you've 
ever seen for precision custom - 
cut scanner crystals. Just ask 
us for it! 

Z -TECH ENTERPRISES 
P.O. Box 70 Hauppauge, NY 11788 

Sources of further wind information: 
Windpower 
[6341 E 8 Mile Rd. 
Stanwood, MI 49346 
Earthmind 
4844 Hirsch Rd. 
Mariposa, CA 95338 
Garden Way Publishing 
Dept. 171 X 
Charlotte, VT 05445 

Information generators and parts; also In- 
verters: 

Publisher of Homebuilt Wind 
Generated Electricity Handbook, 
$9.95, By Michael Hackleman. 
Publisher of Harnessing the Wind for 
Home Energy, By Dermot McGuigan. 

This month's column by Jim Baughman, 
WA8RHZ. 

SWL - DX - HEADQUARTERS 

10 Miles West of Washington, D.C. 

RECEIVER SALE RTTY-CW-ASCII 

YAESU FRG7700 

The shortwave listeners 
dream - to have the best 
Is now a reality. YAESU, 
:he leader in quality com 
munications equipment. 
proudly introduces the FRG 7700 
all mode communications receiver 
General coverage 15-30 MHz 
All mode AM, CW. SSBand. FM 
Digital frequency/Time display 

12 channel memory SALE $149 
FRT7700 antenna tuner SALE S 59 

FRG7700.. $549 SALE $479 
FRG1 $339.. SALE $289 

ó 

SAVE $70 

See What You've Been Missing! 

Stay in touch with world events, monitor weather, 
ship traffic, and radio amateurs. Connect to your 
receiver and display shortwave radio teleprinter and 
Morse code transmissions. 

KENWOOD A-1000 
KENWOOD R-600 
DRAKE R-7 

SONY ICF-2001 
PANASONIC RF 3100 

$499 
$399 
$1549 
$349 
$349 

SALE 
SALE 
SALE 
SALE 
SALE 

$449 
$359 
1487 
$299 
$289 

INFO -TECH M 200F 

The Ultimate in Morse, CW, 
and Teletype reception. Fill 
your TV screen' with never 
ending printed information from 
around the world. CW-RTTY. Sale $549 ASCII. News services converted 

LIST $610 to video 
Tv monitor required. YOUR FINAL COST $489 

From $149 up with $60 factory rebate 

Trimode Converter 

rL 3 DYMEC Sets the Standard 

ACTIVE ANTENNA 
DA100D 

Reg. $154.95 SALE $139.00 

L HAL COMMUNICATIONS 
CORP. 

CWR-6700 TELEREADER 
Receive ASCII, Baudot RTTY, or CW 
Sin standard RTTY speeds 
16 lines by 36 or 72 character display 
Two page video display 
Parallel ASCII printer output 
Requires ± 12 VDC and external TV monitor 

Tv monitor required. From $149 up 

PALOMAR LOOP ANTENNA 

The answer for the serious BC8 DXer. 
Rotates to null out that local station and 

I. 

' 
open the airwave to those DX stations 
you didn't know were there. 
One loop amp required $77.50 
Choose 1 or more loops for your 
favorite bandlsl .$59.95 ea. 

Runs on 9V battery supplied FREE 

AEA.MBA Top of the line selLcontained CW-RTTY-ASCII 
Reader Bright blue 32 character display. MBA is ideal for 
SWLs Hams and for monitoring news or weather broad 
izisis even whie at sea MBA $299-95 12VDC Supply $14.95 

BOTH ONLY $289.95 

KANTRONICS Mini -Reader CW.RTTY ASCII Reader with 
-k all it one crmpacl unit Fits Into palm of your hand 

Rr,. i,lnUI Oft m vinq display 10 easy to read characters 
1A,, Reader Est 12V Pwr Pk Demo Display Tape 
5,5 n nl $2,3995 

Sale Price $259 95 

EEB e Book Store 
Books Add More Enjoyment to Your SWLrng 

Federal F,e9uenc, Duecto, 24:0 Mv, 
SWI s Manual or Non Broadcast Srat,ons 

o Tune the Sevrer Shortwave Specirun, 
_ornD oie Handboos or F:ado Recerers 

51495 '982 WRTVH The Worlds Mosl Auihor,lalrve Drreciory 
512 95 of Inltat Broadcasting Si6 50 
5695 Worlo Press 5er,ces 5595 
S995 Belle, Shortwave Reception ate Edition 5495 

Prices subject to change without notice. 
UPS charges not included. 
No CODs. EEB 

Electronic Equipment Bank 
516 Mill Street, N.E. 
Vienna, Virginia 22180 
800.368.3270 Order Desk 

Except Va, Ak, Hi 
703.938-3350 Va.Orders and 

Technical Info 
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It's a small world. 
plus AM and the full 76 to 108 
MHz FM band. 

Its special circuitry 
(including dual conversion) pulls in the signal while 
filtering out the interference. 

The RF amplifier brings in clear, interference - 
free reception. And separate crystal oscillators keep 
that reception stable. 

So even though you're listening to a station 
thousands of miles away, this Sony will make it sound 
like it's coming from around S 7T 0 
the corner. V 1 

®1982 Sony Corporation of America. Sony is a trademark of Sony Corporation. Model shown: 1CF-7600A. THE ONE AND ONLY 

Buy a Sony Worldband radio and you're eligible to win a free trip for two to the faraway place of your dreams. 
See your participating Sony dealer for details. 

CIRCLE 74 ON READER SERVICE CARD 

Your eyes aren't deceiving you. You're looking at 
a Worldband radio that's very, very small. 

Almost as small as a paperback book. 
Gone are the days of a room filled with monstrous 

radio equipment and all its knobs and 
dials. The easy -to -use Sony ICF 7600A 
stands neatly on a desk if you're looking 
to bring the world into your home. And 
fits neatly into a briefcase should you 
travel and like to take the world with you. 

It's a wonderful thing to own. 
It has seven shortwave bands, Y 



BY STU WINGATE, KFL4KV 

Monitor The Busy 
New York City 
Fire Department 
One Of The World's Busiest- 
It's Been 10-8 Since The 1930's! 

One of the earliest fire communications 
systems in the United States was the one es- 
tablished with the callsign WNYF. It was op- 
erated by the New York City Fire Depart- 
ment, first starting out on 1596 kHz in 1931 
(50 watts) with the callsign WCF. Later, it 
became WNYF on 1630 kHz. 

The NYFD's old 1630 kHz channel, lo- 
cated at the high frequency edge of the AM 
broadcasting band, was within easy tuning 
of most of the radios which were in peoples' 
homes. This coupled with the fact that 
WNYF ran a full 500 watts (more than many 
local broadcasting stations in the 1930s) 
gave the station a wide audience who want- 
ed to listen in on the fire calls coming from 
the busy NYFD dispatcher. In fact, the 
NYFD encouraged such monitoring and re - 
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Weighing only fifteen pounds, the two-way 
unit used a regenerative circuit and is pow- 
ered by dry -cell batteries good for seventy 

hours. 

sponded to all reception reports with a nicely 
printed QSL card showing a photo of a fire- 
boat in action. WNYF actually received re- 
ception reports from listeners throughout 
the nation and the world. Little did any of 
those monitors know that they were the an- 
cestors of today's scanner owners! 

By the late 1930s, the NYFD's fireboats 
and mobile units were set up for two-way 
communications, all running 50 watts on 
35.58 MHz. In 1940, the NYFD was issuing 
short-range backpack two-way transceivers 
to operate on 35.58 MHz. The backpack 
units in those days weighed 15 pounds and 
had twin whip antennas sticking up from the 
cabinet. The receivers were regenerative 
types and the units operated from dry cell 

batteries which were good for 70 hours of 
operation. Earphones were designed to fit 
under the helmet and a microphone was at- 
tached to the shoulder harness, as was the 
transmit/receive switch. By today's stan- 
dards, such an arrangement seems beyond 
clumsy, but in 1940 this system was hailed 
as a revolutionary advance in two-way 
emergency service communications. 

By the early 1950s, the NYFD moderniz- 
ed their communications system to keep it 

current with many new developments, in- 
cluding the use of the VHF high band. To- 
day the NYFD has a system which utilizes re- 
peaters and a large number of channels; and 
instead of bulky backpack radios, the fire- 
fighters use hand-held transceivers. 

Nevertheless, the NYFD remains one of 
the most fascinating communications sys- 
tems to monitor and their powerful repeat- 
ers can be heard many miles outside of New 
York City. The days of WNYF are long past, 
but the audience is just as interested in hear- 
ing New York's busy smoke eaters! 

A 1930s NYFD fireman wearing backpack 
radio. Note the microphone and switch ca- 

ble attached to harness straps. 

New York City 
Fire Department 
Callsigns: 

KEB523-7, KED962, KYE994 
Repeaters: 

Manhattan 
Queens 
Staten Island 
Brooklyn 
Bronx 
Citywide 

Investigations Division: 
460.575 MHz 

Hand Held Units: 
153.77 MHz 
153.83 MHz 
153.95 MHz 

154.25 MHz 
154.40 MHz 
154.19 MHz 
154.37 MHz 
154.19 MHz 
154.43 MHz 

460.625 MHz 

154.01 MHz 
154.07 MHz 
154.43 MHz 
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N.Y.C. Fire Department Radio Codes 

10-1 Call your quarters (or other unit, if so instructed). 
10-2 Return to your quarters. 
10-3 Call the dispatcher by telephone. 
10-4 Acknowledgement. 
10-5 Repeat message. 
10-6 Stand by. 
10-7 Verify address. 
10-8 In service by radio. 

Without Code 
Code 1 

Code 2 
10-9 Off the air. 
10-10 What is your location? 

Ascertain the location of 
10-11 Request for radio test count. 
10-12 Erst arriving unit, give preliminary. 
10-14 Breakdown of apparatus. 
10-18 Return all units except engine (squad) and ladder com- 

pany required at the scene. 
10-19 Return all units except company required at the scene. 
10-20 Proceed to box location at reduced speed. 

Preliminary Reports-Fires 
10-21 Brush fire. 
10-22 Outside rubbish fire. 
10-23 Abandoned/derelict vehicle fire. 
10-24 Auto fire. 
10-25 Manhole or transformer vault fire. 

Code 1 a. Manhole fire extended to building(s). 
b. Gas main leak. 
c. Uncontrollable gas leak in structure. 

Code 2 Blown manhole cover(s) or smoke issuing under 
pressure. Fire department standing by. 

Code 3 Smoke seeping from manhole-condition less 
severe than Code 1 or 2. 

Code 4 Building fire extends to main fuse box. 
10-26 Food on stove. 

Preliminary Reports-Emergencies 
10-31 Clogged incinerator. 
10-32 Defective oil burner. 
10-33 Odor of smoke (includes nearby working fires and friend- 

ly fires, such as barbeques, salamanders, etc.). 
10-34 Sprinkler malfunction. 
10-35 Defective alarm system. 

10-36 Auto emergency. 
Code 1 Accident and/or washdown-gasoline spillage. 
Code 2 Accident-no gasoline spillage. 

10-37 Assist civilian (applies whether or not fire department 
related). 

10-38 Steam leak. 
10-39 Water condition. 

Code 1 Water leak in structure. 
Code 2 Broken water main in street. 

10-41 Incendiary of suspicious fire-notify Fire Marshal. 
Code 1 Occupied structure. Definite indications of in- 

cendiarism. Fire Marshal to respond. 
Code 2 Occupied structure. While no definite indications 

of incendiarism, witness and/or other civilians 
have information that may be of value. Fire Mar- 
shal to respond. 

Code 3 Vacant building. Heavy volume of fire indicates 
definite incendiarism. Fire Marshal to respond as 
other priorities permit. 

Code 4 Vacant building. Obviously incendiary and it ap- 
pears that there is very little chance for appre- 
hension or obtaining information leading to 
same. Notification for Fire Marshal's evaluation. 

10-44 Request for public ambulance. 
10-45 D.O.A. or possible D.O.A. 

Code 1 Victim deceased. 
Code 2 Victim possibly deceased. 
Code 3 Victim suffering serious injuries which may lead 

to decease of the person. 
10-47 Request for Police. Assistance (specify). 
10-48 Request for Police. Assistance (harassment). 

Notifications 
10-51 Cancellation of all outside activities for this period. 
10-59 Water pressure alert-Phase I. 
10-60 Water pressure emergency-Phase II. 
10-68 Restrict use of telephone, voice alarm, and radio to abso- 

lute minimum. 
10-70 In line pumping. 

Miscellaneous 
10-75 .Request for 3 engines (2 engines and 1 squad) 2 ladders, 

and a battalion chief response. 
10-84 Announce arrival at box. 
10-92 Malicious false alarm. 
10-99 Units will be operating for at least 30 minutes. 

NEW YORK FIRE DEPT. 
VERIFIES RECEPTION _ 

WHGH 
NEW YORK FIRE DEPARTMENT 

STATEN ISLAND, NEW YORK CITY, N.Y. 

This will confirm your receptio of NYC-F.D. 
Radio Station WEGE on 35.580mc/ s . I0/Z 4' ,194$ 
at 0O a.m. EST. Power is 20 watts ith J antenn< Remar s.` 

ti 

. .. À rr at., 

rig 0.11.11.1111 CnMMI Gn 
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Some Ideas From The 
Pro's On Getting The 

Most From Your 
Scanner -More 

Range, More Stations! 
BY HANK SULLIVAN, KTXSMT 

You buy a scanner. It's so simple - all 
you have to do is bring it home, unpack it, 
connect the little built-in antenna, plug the 
set into the power outlet, and you're all set to 
go. Just a few minutes after you walked 
through the door carrying the carton with its 
precious cargo you're all set to listen in on 
the exciting sounds of your local police and 
fire agencies, the state highway patrol, and 
area ambulances. 

The unfortunate part of it is that after a 
while you come to realize that the police and 
fire channels offer a 20 -to -1 ratio of very 
mundane communications to exciting ones. 
Even in the busiest of metropolitan areas 
there are far more domestic quarrels and 
fender benders for the police to busy them- 
selves with than there are major crimes, and 
more fire calls relating to people stuck in ele- 
vators than there are towering infernos. 
Well, thank goodness for this; the world 
would be even a more frightening place to 
exist if things were otherwise. On the other 
hand, if you spend lots of time listening to 
your scanner you may eventually start to be- 
come - well, not actually bored, but per- 
haps a little restless; maybe come to feel that 
there is undoubtedly more to getting the 
most from the little miracle box called a scan- 
ner than what you've been hearing. And 
you're absolutely right, there's a lot more to 
it than you've permitted yourself to monitor. 

Here are some thoughts on making your 
scanner the focal point of many things going 
on in and around your local area and even 
off into the distance! Basically, these are 
ideas on making your scanner installation 
into what you felt it would be when you be- 
came excited enough to go out and buy it. 
Unhappily, not everybody has gotten these 
messages and consequently they never real- 
ly do much more with their scanner than the 
poor chap described in the first paragraph. 
Let's hope that there aren't many people like 
that - spent a pretty penny on the major 
component (the scanner itself) and just 
don't know how to turn it into something 
really exciting. 
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When you're talking about coaxial cable, 
you're also talking about being careful when 
installing it. If you crimp a little too hard on a 
stand off insulator, you're liable to damage 
the black outer sheath. If that happens, the 
performance of the cable may rapidly deteri- 

orate and affect the quality of coverage. 

The Antenna 
The built-in or screw -in antenna which 

comes with the scanner is the first thing that 
should be done away with. If you're a band- 
leader you can use it for a baton, or maybe 
you can give it to your nephew to make into 
a pea shooter. As far as being a worthwhile 
antenna, it's a loser and won't produce 
much more than local coverage - hardly 
suitable for the serious listener. 

There are no unamplified indoor anten- 
nas which will produce the results you'll get 
from an antenna mounted out of doors, and 
if your scanner is being used in a steel framed 
apartment house or office building, the im- 
provement in reception with an outdoor an- 
tenna will be most dramatic. The antenna 
should be mounted out of doors, and the 
higher it's mounted the better it will pick up 
distant or weak signals from mobile units. 

Lots of companies produce antennas es- 
pecially for scanner applications. Check 
your local scanner dealer and ask about 
those made by Hustler, Antenna Specialists, 
Winn-Tenna, Antenna Incorporated, Chan- 
nel Master, Finco, Radio Shack, and Pal 
Firestik. You can also get excellent results 
with omnidirectional antennas produced for 
the VHF Ham bands. The antennas made 
for the 6 Meter Ham band do just fine on the 
30 - 50 MHz "low band," while those made 
for the 2 Meter Ham band offer good recep- 
tion between 118 and 174 MHz. For UHF 
operation, antennas produced for the 420 
MHz Ham band are excellent. For all band 
reception where only one antenna is going 
to be used, stick with those designed for this 
type of scanner operation, or use a 2 Meter 
band omnidirectional Ham type antenna. 

A preselector added to your antenna sys- 
tem will undoubtedly be a great help in in- 
creasing the signal level of weaker stations 

- you might wish to check into one of these 
devices. Capri Electronics and Hamtronics 
are companies which produce excellent 
units, and Capri even offers one with its own 
built-in antenna for those who (for one rea- 
son or another - landlord problems or 
whatever) just can't put up an outdoor an- 
tenna. This device was reviewed in the No- 
vember issue of POP'COMM, and it's a wor- 
thy improvement over the built-in antenna 
which comes with a scanner. 

Getting the antenna up high is a double- 
edged sword. Yes, the higher your antenna 
is the better your ability to bring in distant sta- 
tions; but don't forget that the antenna has to 
be connected to your scanner. When you're 
talking about scanners you're talking about 
coaxial cable, and when you're talking about 
coaxial cable you're going to have to keep in 
mind that the more length you use to do the 
job, the more problems may arise relating to 
signal loss (attenuation) within the cable it- 
self. With runs of less than 50 feet you won't 
want to worry about it, but after that the sig- 
nal losses within the cable do start to accum- 
ulate, especially if you are using the "stan- 
dard" RG -58/U stuff normally found in 
scanner antenna systems. You can cut these 
losses by opting for the more expensive "low 
loss" types of cables or by using RG -8/U ca- 
ble. Also note that coaxial cable becomes 
less efficient as time goes on and the best re- 
sults will be obtained if you replace the cable 
in your antenna system every few years. If 
the black outer covering is damaged, it will 
adversely affect reception. 

A few safety thoughts: for lightning pro- 
tection, all antenna systems should be prop- 
erly grounded. An easy way to do this is with 
a simple device made for this purpose, such 
as produced by Gold Line, Cushcraft, and 
Radio Shack. Antennas should be located 
where they are far enough away from power 
lines so that they can't topple into those lines 
while being erected or after they are in place. 
Many persons have been electrocuted while 
installing antennas because they were too 
close to high voltage lines; one gust of wind 
or one torn mount and-poof 

Scanner Considerations 
Assuming that you've already got your 

scanner on hand, there's little point in get- 
ting into what to look for when buying one. 
Right now we are just thinking about giving 
you the maximum results from what you've 
got. I would say that the general opinion of 
long-time scanner users is that the search 
feature is under-utilized by most scanner 
owners. Call it lack of the spirit of adventure 
or perhaps just plain laziness, but too many 
scanner owners seem content to scan 
known predetermined channels and not 
bother with searching out new stations. 

If you're guilty of that then why not break 
the habit and spend some time exploring 
new horizons? It's easy-just select a rela- 
tively small segment of a frequency band 
and let your scanner's search feature do its 
thing. Don't try to search more than 500 kHz 
or 1 MHz at a time, lest you spread your ef- 

forts too thin and miss some of the action. 
Use the delayed scanning feature so that 
when a station does come on you'll not only 
have a chance to see if another station re- 
plies on that same frequency, but you'll also 
have a few seconds to note which frequency 
it is. Sometimes transmissions are so short 
that you don't get a chance to note the fre- 
quency before your scanner merrily con- 
tinues its searching. If your scanner offers 
you the choice of fast and slow scanning 
rates, use the faster speed. 

Let's say that you're going to explore the 
idea of searching out new frequencies. Do it 
systematically and with a bit of planning. 
Make a chart showing the various frequency 
segments which you will be exploring, leav- 
ing room for the dates and hours those fre- 
quencies were searched. Start out at the 
lowest frequency your scanner covers and 
work your way upwards in frequency, a 
band segment at a time, until you've com- 
pleted the entire frequency range of your 
scanner. Then, when that's done (and it 
could take several weeks or months-but 
what's the hurry?), start all over again, but 
this time listen on those same band segments 
at a different time of the day or night than 
they had been previously searched. In any 

You can usually buy coaxial cable with the 
connectors already installed. Unless you've 
got some soldering experience, you may not 
wish to start your learning process with these 
tricky little devils which are a vital link in your 

antenna system. 

For long cable runs you can opt for heavy 
and expensive RG -8/U coaxial cable since it 
offers less signal loss than the usually en- 
countered RG -58 type. RG -8X cable is also 
low loss, but easier to use than RG-8/U- 

but (of course, it's also expensive! 
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COAX -SEAL 
SEALS COAX FITTINGS FROM 

MOISTURE ANO CORROSION 

Moisture is the enemy of antenna connec- 
tions. It's wise to seal up all connections to 
the antenna with something like Coax -Seal, 
a putty -like substance which won't harden 

while it keeps out rain and corrosion. 

How high the antenna? When it comes to 
scanner antennas, the higher the better. 

event, be prepared to let your scanner, 
spend a minimum of an hour or two on each 
searching adventure for a given band seg- 
ment. It would be even better if you could in- 
vestigate that band of frequencies for a full 
day, or several days! 

Keep a log or record of any particular fre- 
quencies or band segments which have pro- 
duced especially interesting listening-you 
may want to program those in for additional 
monitoring efforts. Some band segments 
may well produce little of interest, others 
may be totally devoid of any communica- 
tions; don't be discouraged! There will be 

plenty of interesting things which will never- 
theless be discovered with this system, sta- 
tions which you never dreamed existed. 

Getting Specific 
As an aid to your frequency searching we 

have reproduced a frequency chart showing 
where you might find specific services oper- 
ating. You may decide, upon looking over 
Our chart, that rather than systematically 
searching out every single frequency your 
scanner can receive, you want to concen- 
trate your efforts upon only certain frequen- 
cies used by specific types of stations. That's 
fine, and a good way to zero in on stations 
which interest you most. Maybe you're a 
railroad buff, or a federal frequency freak, or 
a frustrated sea captain; just pick out the fre- 
quency bands set aside for the operations of 
stations within your major scope(s) of inter- 
est and give those frequencies some extra ef- 
fort. Before you know it, the stations will be 
rolling in-and you'll be rolling in new sta- 
tions to hear, ones you never knew existed! 
That's what owning a scanner is all about! 

Some of the new stations you might add 
to your bag of tricks could include: 

Business Radio This would incorporate 
local delivery dispatching, communications 
between sales and repair personnel and 
their offices, and just about anything else 
which would make communications useful 
to the business operations in your area. 

Industrial Radio These stations are nor- 
mally operated by factories, construction 
companies, farmers, and ranchers. 

Federal Government That would in- 
clude military and civilian operations, every- 
thing from the EPA to the FCC, the FBI to 
the Secret Service, and anything else you 
can name. These are actually fascinating fre- 
quencies to monitor. If you're a nature lov- 
er, you will certainly enjoy listening to the 
National Park Service operations. Farmers 
might like to tune in the Department of Agri- 
culture as well. 

Forestry Conservation Used by vari- 
ous state and local agencies for communica- 
tions relating to the safety and preservation 
of animal and plant life in and around parks, 
wildlife sanctuaries, forests, etc. There are 
plenty of wildlife conservation officers on 
these frequencies in addition to fire towers 
watching for forest fires. 

Forest Products This includes lumber 
and paper companies mostly. If you're with- 
in listening range of any area where these in- 
dustries operate, you'll probably find plenty 
to hear which will interest you. 

Petroleum Products These interesting 
frequencies have offshore oil rigs, oil field 
operations, refineries, and everything else 
you might wish to hear relating to the action 
end of communications in the exciting pe- 
troleum energy business. 

Broadcast Auxiliary Communications 
between radio/TV broadcasters and their 
news crews in the field. These crews cover 
the stories taking place in your community 
which make up the lead stories on the 11 
o'clock news. You'll hear the crews being 
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THIS STATION 
APPRECIATES 
VOUR QSL 

REGISTERED MONITORING STATION: 

KNY2JS 
Ae Re9ieteSed with; CR8 Reeeanch 
P.O. Sox 56, Commack, N.V.11725 

DENIS E. WILSON 
Rot 169-R.0.1 
Johnson Ave.Ext. 

Gtovehevitte, N.V. I2078 

THIS STATION 

APPRECIATES 

YOUR OSL 

SUNSHINE 

STATE 

PREVIOUS 
IDENTIFIERS 

SWL4F LA 
KA284PC 
WFL4PC 
WFL4WC 

HF, VHF & UHF REGISTERED 
STATION 

-KFL4WC- 
LISTENING 

AROUND THE 
WORLD 

EARL S. SPARLIN 
RT. 5, BOX 155 

DEFUNIAK SPRINGS, 

FL. 32433 

Some scanner owners have made up QSL 
cards which they can use when sending re- 

ports to stations they've monitored. 

dispatched to cover newly breaking stories, 
and the behind -the -scenes communications 
relating to putting those stories together for 
broadcast. 

Newspaper More behind -the -scenes 
communications relating to news gathering, 
but this time in your local newspaper(s) . Re- 
porters being dispatched and their com- 
ments about what's really going on at crime 
scenes, civic functions, courts, police sta- 
tions, accidents, fires, and everything else 
happening around your area. 

Highway Maintenance Communica- 
tions relating to highway construction and 
repair. In some areas these frequencies are 
also used for law enforcement purposes on 
highways. 

Motion Picture Sure these frequencies 
are in heavy use in Hollywood, but don't for- 
get that these days film crews are shooting 
footage everywhere in the nation. In fact, 
most of the films you see on TV or in theatres 
are shot "on location." These frequencies 
are used by the crews to coordinate produc- 
tion, cue actors, dispatch messengers, han- 
dle crowd scenes, set up stunts, etc. 

Telephone Maintenance These fre- 
quencies are used by repair crews, tele- 
phone installers, and those putting up new 
telephone lines. 

Power Radio Service In heavy use by 
gas, water, electric utilities. Every type of 
communications to be heard here from trou- 
bleshooters to repair crews, accident control 
to security patrols. 

Auto Emergency Tow trucks and gener- 
al service station operations; also auto club 
communications. 

Railroad This not only has track repair 
crews, but also busy rail yard operations, 
communications from trains to switching 
towers, railway police, and lots more as 
well. These frequencies are used by Am - 
track, Conrail, commuter lines, freight lines, 
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Frequency 
Bands (MHz) 

30.00-30.51 
30.51-30.64 
30.66-30.82 
30.84-31.14 
31.16-31.98 
32.00-33.00 
33.00-33.12 
33.14-33.16 
33.18-33.38 
33.42-33.98 
34.00-35.00 
35.00-35.20 
35.22-35.68 
35.70-35.98 
36.00-37.00 
37.02-37.42 
37.44-37.88 
37.90-37.98 
38.00-39.00 
39.00-39.98 
40.00-42.00 
42.00-42.94 
42.96-43.18 

43.22-43.68 
43.70-44.60 
44.62-45.06 
45.08-45.66 
45.68-45.86 
45.88-46.04 
46.08-46.50 
46.52-46.58 
46.60-47.00 
47.02-47.40 
47.42-47.68 
47.70-48.54 
48.56-49.58 
49.66-50.00 
118.00-136.00 
136.00-144.00 
144.00-148.00 
148.00-150.80 
150.80-150.97 
150.99-151.13 
151.14-151.48 
151.49-151.60 
151.61-151.99 
152.00-152.24 
152.27-152.45 
152.51-152.81 
152.87-153.02 
153.03-153.40 
153.41-153.73 
153.80-154.46 
154.50-154.63 

Services 
Federal 
Special Industrial 
Petroleum Products, Forestry Products, Buses 
Business, Forestry, Buses 
Business, Forestry, Special Industrial 
Federal 
Highway Maintenance, Special Emergency 
Business 
Petroleum 
Fire 
Federal 
Business (35.16 = Telephone Maintenance) 
Mobile Telephone (bases), Special Industrial 
Business, Special Industrial 
Federal 
Police, Local Government 
Power Utilities 
Highway Maintenance, Special Emergency 
Federal 
Police, some Local Government 
Federal 
State Police 
Business, Special Industrial (43.16 = Telephone 
Maintenance) 
Mobile Telephone (mobile units) 
Buses & Trucks 
State Police, Forestry 
Police, Local Government 
Police, Highway Maintenance 
Fire, Police, Special Emergency 
Fire 
Local Government 
Federal 
State Highway Maintenance 
Special Emergency, Special Industrial 
Power Utility 
Forest/Petroleum Products 
Federal (49.83 to 49.89 = Cordless Phones) 
Aeronautical 
Federal 
Amateur 
Federal 
Auto Emergency 
Highway Maintenance 
Forestry 
Special Industrial 
Business (151.985 = Telephone Maintenance) 
Mobile Telephone (bases) 
Taxi (bases) 
Mobile Telephone (bases) 
Motion Picture, Special Industrial 
Forestry/Petroleum Products 
Power Utility, some Petroleum Products 
Fire, Local Government 
Business 

Popular Communications' Scanner Frequency Chart 
Frequency 
Bands (MHz) Services 
154.65-156.03 Police, Local Government, Special Emergency, EMS 
156.04-156.24 Highway Maintenance 
156.25-157.425 Maritime 
157.47-157.52 Auto Emergency 
157.55-157.71 Taxi (mobiles) 
157.77-158.07 Mobile Telephone (mobiles) 
158.13-158.27 Power Utility 
158.28-158.44 Forestry/Petroleum Products, some Businesses 
158.49-158.67 Mobile Telephone (mobiles) 
158.73-158.97 Police, Local Government 
158.98-159.21 Highway Maintenance, some Police 
159.22-159.49 Forestry 
159.49-160.20 Trucks 
160.20-161.57 Railroads 
161.64-161.76 Broadcast Auxiliary 
161.80-162.00 Ship to Shore Telephone (base) 
162.02-173.20 Federal 
173.20-173.40 Newspapers, Motion Picture 
406.00-420.00 Federal 
420.00-450.00 Amateur 
450.00-451.00 Broadcast Auxiliary 
451.00-451.15 Power Utility 
451.17-451.75 Telephone Maintenance, Forest/Petroleum, Power 

Utility 
451.72-452.30 Special Industrial, Taxi (bases) 
452.30-452.50 Taxi, Trucks, Railroads (bases) 
452.52-452.60 Auto Club (bases/mobiles) 
452.60-452.95 Trucks, Railroads (bases) 
453.00 Newspapers 
453.05-453.95 Police, Fire, Local Gov't., Forestry, Highway Mainte- 

nance (bases) 
454.02-454.54 Mobile Telephones (bases) 
454.67-455.00 Aeronautical Telephones (bases) 
457.00-460.00 Mobile units associated with bases operating 453.00 to 

457.00 
460.00-460.55 Police (bases) 
460.57-460.63 Fire (bases) 
460.65-460.88 Airline operations at airports (bases) 
460.90-461.00 Central Station Alarm companies (bases) 
461.00-462.45 Business and Manufacturing (bases) 
462.47-462.53 Forest/Petroleum Products, Telephone, Power Utili- 

ties, Manufacturing (bases) 
462.55-462.75 GMRS (bases) 
462.92-463.18 Emergency Medical 
463.20-465.00 Business (bases) 
465.00-470.00 Mobile units associated with bases operating 460.00 to 

465.00; also some independent walkie talkies 
470.00-512.00 This is the UHF "T" Band which was instituted in only 

certain major metropolitan areas to alleviate frequency 
congestion in practically all radio services. Inasmuch 
as it is not used for two-way radio communications 
outside of a limited number of metro areas, we have 
not listed specific assignments here. However, if you 
live in a major city, you will undoubtedly hear activity 
on these frequencies. 

This handy frequency chart showing upper and lower frequency limits of nationally used bands should aid scanner owners to root out lots 
of new stations to monitor. It is meant as a very general guide, however, and is not intended to be an exact representation of each and every 
service or frequency assignment. But it will give you a good shot at finding out where lots of action is -especially stations you may not be 

aware of at present. 

and most every other type of operation tak- 
ing place on the gleaming steel rails. 

Maritime Frequencies used for every 
conceivable coastal and inland waterway 
purpose from simple chit-chat between 
yachts to harbor operations, safety, naviga- 
tion, ship -to -shore telephone calls, etc. 
You'll hear yachts, tugs, tankers, freighters, 
passenger liners, fishing trawlers, research 
vessels -even the U.S. Coast Guard! 

Aeronautical Aircraft and ground sta- 
tions, control towers, airliners, and more! 

Local Government While police and 
fire operations very often turn up on these 
frequencies, they are basically a catch-all for 
municipal, county, and state operations, 
which might include public power utilities, 
civil defense, animal shelters, public trans- 
portation, and the general administrative 
operations of various governmental entities. 

Special Emergency Rescue squads, 
private ambulance services, and similar ser- 
vices abound on these frequencies. 

Mobile Telephone The September is- 

sue of POP'COMM spotlighted these sta- 
tions, and they always make fascinating lis- 
tening. You can actually listen in on phone 
calls between vehicles and aircraft and tele- 
phones in homes and offices. Lots of tacky 
conversations to be heard, too. 

Motor Carrier All sorts of trucks and bus 
companies on these frequencies; there's al- 
ways something of interest to hear here. 

Taxi Your local taxi companies doing 
business in your community. 

General Mobile Radio Service 
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Regency 
Scanners 

Designed 
for the 
professional 

Our radios deliver the kind of performance you need. For 
rugged day-to-day operations in practically any type of 
environment. Regency scanners can take it. So they're the 
first choice of professionals all around the country. 

And when you think about it, what else would you 
expect from the only professional two-way radio 
manufacturer in the scanner business. We've taken the 
features you want, and incorporated them into our 
scanners.... base, mobile and hand held. 

So listen to your channels on your choice of a wide 
variety of models and prices from Regency - makers of 
the worlds first transistor radio. 

Model R106 

Model H604 

GeiWCu Electronics. Inc. 

7707 Records Street 
Indianapolis, Indiana 46226 

CIRCLE 16 ON READER SERVICE CARD 

Model M100 

Your own satellite 
TV system for $2,586.00 

10 FT. PARABOLIC 
What the system will do: 
You can receive up to 60 channels of T.V. direct from 
satellites to your home receiver. Movies, sporting events, 
religious programs, other T.V. stations, and much more. 
What the system includes: 

1. 10 ft. fiberglass dish made of reflective metal bond 
with fiberglass. Weather -resistant and virtually mainten- 
ance -free. Dish comes in 4 sections. 

2. Single pedestal heavy duty polar mount for extra 
strength and installation simplicity; easy satellite to sat- 
ellite adjustment. 

3. Four pole rotator mount for more stability, square 
tube legs and rotator included. 

4. All aluminum LNA mount and horn holder for accu- 
rate aiming of LNA. All aluminum, weather-proof LNA 
cover. 

5. Drake ESR-24 Receiver or Auto -Tech Receiver. 
Your choice. Down converter located at the dish. 

6. Amplica or Avantek LNA 120°. 
7. Chapparel Feed Horn for unsurpassed quality. 
8. All accessories included. 

Complete Systems, Receivers, 
Antennas, LNA's & Accessories 

CALL US TODAY! 901-795-4504 

ALSO 
13 FT. 

PARABOLIC 
DISHES 

TENNESSEE ELECTRONICS 
P.O. BOX 181108 

MEMPHIS, TENNESSEE 38118 

The inner sanctum of a true scanner fanat- 
ic- neatly arranged to eavesdrop on all sta- 
tions in all services and on all frequencies! 
Bob, in Akron, OH, can even hear what's 
taking place on the elusive UHF military 

aero band from his monitoring station. 

(GMRS) This is sort of a "grown up" version 
of CB Radio, except that most of the licen- 
sees are business and industrial users rather 
than hobbyists. 

Using this information you can look 
through our frequency chart to select those 
particular radio services which you might 
like to single out for special attention or con- 
centrated effort. Our frequency chart, by the 
way, is intended only as a general overview 
of bands and we have not intended it to be a 
highly detailed examination of every single 
spot where each specific service might be 
found inasmuch as there are isolated fre- 
quencies not specified here upon which 
some of these stations might pop up. 

Your scanner may well have room for 50 
channels to be programmed into it. Chances 
are you are not fully utilizing all of this capa- 
bility by listening to only your area police, 
fire, and EMS communciations. This is how 
to fill up those other channels with fascinat- 
ing communications. 

Long Haul 
Let's mention here that the "low band" 

(30-50 MHz) has the potential to bring in 

skip stations-that is, stations from any- 
where in the nation or even the world, when 
ionospheric conditions are "right" for such 
propagation. With a good skip opening you 
can hear practically anywhere, so don't be 
surprised when you bump into communica- 
tions in various foreign languages. 

Open Up 
These guidelines should enable you to 

double your monitoring enjoyment, but also 
to open up your scanner's potentials to bring 
you lots of new things to hear. Heck, you 
might even have to go out and buy another 
scanner to hear everything you discover! 
Good listening! 

CIRCLE 80 ON READER SERVICE CARD 
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BY GERRY L. DEXTER 

WHAT'S HAPPENING: INTERNATIONAL SHORTWAVE BROADCASTING BANDS 
You know, there are two ways to ap- 

proach shortwave listening and DXing- 
with information and without. A listener 
without information about what's happen- 
ing on the bands is something like a man in a 
row boat without oars. He's adrift in a sea of 
signals. 

Although it's fun to just leave the maps be- 
hind now and then and go exploring, the lis- 
tener who doesn't stay up-to-date won't 
know where to find Radio Lazidazica when 
the coup happens, or where to find an Eng- 
lish language newscast the next time he sits 
down at the receiver. He'll be lost on what 
new stations are on the air that can be tried 
for, or what stations the vagarities of propa- 
gation are bringing in now that won't be 
there in another couple of months. 

No one source of information can keep 
you totally abreast of what's going on, but 
two or three should keep you nicely in tune 
with the action. Naturally, we hope this col- 
umn in POP'COMM will be a regular source 
of information for you. There are some oth- 
ers you should consider, though. 

There are a number of very good DX pro- 
grams on the air-programs designed just 
for the shortwave listener and DXer which 
contain the latest DX tips and schedule 
changes, equipment news, and other infor- 
mation . Among the best are those produced 
by Radio Canada International, Radio 
Netherlands, Radio Sweden, and HCJB in 
Quito, Ecuador. Radio Sweden's program, 
Sweden Calling DXers, even issues copies 
of the items used to those who report regu- 
larly to the program. 

The North American Shortwave Associa- 
tion (NASWA) publishes Frendx on a 
monthly basis and is devoted entirely to 
shortwave broadcast listening and DXing. It 
includes feature articles, loggings, QSLs 
and Listener's Notebook, and a country by 
country survey of the shortwave world each 
month. Dues are $16 per year in North 
America; a sample copy can be obtained 
from Bill Oliver, 45 Wildflower Road, Levit- 
town, PA, 19057 for $1. 

SPEEDX, at P.O. Box E, Elsinor, CA 
91214, deals with shortwave broadcast 
also, as well as the utility bands, QSLs, and 
feature articles. Subscription to this one is 
$16 per year. Publication is monthly. 

The American Shortwave Listeners Club 
treats shortwave broadcast, utilities, and the 
medium wave broadcast band. It is located 
at 16182 Ballad Lane, Huntington Beach, 
CA 92649. Again, dues are $16 per year for 
the monthly bulletin. 

Another source of information, sched- 
ules, some DX tips, article reprints, and lis- 
tener's comments on shortwave programs is 
the Review of International Broadcasting, 
published by Glenn Hauser. There are peri- 
odic reference guides such as Broadcasts In 

1'E4V3B@1i71\ OE THE .1MERICAN SHORTWAYF.11iTENFRS QL R 

English, which are very handy to have near 
the radio. RIB is headquartered at Box 
6287, Knoxville, TN 37914. 

We suggest that, before joining or sub- 
scribing to any of these publications, you 
write first to request a sample copy and en- 
close $1 to cover costs. Don't expect a reply 
if you haven't sent that dollar since, for the 
most part, these organizations are volun- 
teer, non-profit groups. 

It's a good idea to join a DX club. Again, 
there are several good ones to choose from. 
Incidentally, joining a club is also an excel- 
lent way to develop new friendships in the 
hobby, possibly even people in your own 
area. If you do join one or more clubs, 
please support it with your loggings and in 
any other way you can. 

Okay, let's see what's on. 
Australia Radio Australia is currently 

broadcasting to North America from 0200 
to 0400 GMT on 17.795, 0200 to 0330 on 
21.470 and 1100 to 1300 on 9.580. (Krist, 
Pickard II, Yajko/SPEEDX) 

Canary Islands To hear this country you 
have to listen to Spain! The Spanish Foreign 
Radio maintains their Atlantic transmitting 
station on the Canary Islands, which is used 
to relay programs from Spanish Radio. It's 
on to North America from 2300 to 0330 on 
11.815, 0230 to 0330 on 15.365; it is also 
on Sundays from 1400 to 2200. Most or all 
of it is in Spanish. (QTH Africa via ASWLC) 

Taiwan The Voice of Free China is on in 
English to North America from 0100 to 
0200 on 11.825 and 15.345. It can also be 
found from 0300 to 0350 on the above fre- 
quencies, plus 17.800 and 2140 to 2240 on 

the same three frequencies. (Joe Sonner Ill 
via ASWLC) 

Clandestine The anti -Castro station, 
LaVoz de Alpha 66, was shut down by the 
FCC. Don't be surprised if it returns to the air. 

In the meantime, you can look for La Voz 
de Cuba Independiente y Democratica on 
about 5.106 at various times in local eve- 
nings. This station is also believed to be lo- 
cated in the Miami, FL area. 

A new anti -Nicaraguan station is La Voz 
del Sandino, observed at Listening Post 
Headquarters after 0400 GMT on 6.220. It 
is all in Spanish with male and female an- 
nouncers and many identifications. Signals 
were fairly strong. (editor) 

Denmark Clear, consistant reception of 
Radio Denmark has been difficult for a num- 
ber of years now, but that may change soon, 
thanks to higher powered transmitters. The 
Danish Radio broadcasts to North America 
at 2030 on 11.830, 2200 on 15.165, and 
0000 on 11.830 (Köie, via SCDX) 

East Germany Radio Berlin Internation- 
al is one of the strongest signals you'll find on 
the bands. To North America at 0000, 
0130, 0230, and 0545-the latter two times 
to the West Coast. Check 11.970, 11.840, 
11.890, and 9.730. (S. MacKenzie/ 
ASWLC, editor) 

France Radio France International's very 
informative English program "Paris Calling 
Africa" runs from 1600 to 1700 on 6.175, 
11.845, 15.300, 15.315, 17.720, 17.850, 
21.525, 21.580, 21.620, and 25.820. 
(SPEEDX) 

Gabon The easiest way to log this coun- 
try is via Africa No. 1, a high power station in 
the town of Moyobi. The station is used 

SPEEDX the dv radio magazine 
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ARE YOU SERIOUS 
ABOUT 

POWER INDEPENDENCE? 
We offer a complete, easy -to -install 
wind system that gives you up to 2000 
watts of 110 volt electricity whenever 
you need it, independent of centralized 
electric power companies, oil, or gas, 
yet designed to be compatible with a va- 
riety of alternate energy sources. 

For more information about the Wind- 
power system and our money back 
guarantee, call us at 616/823-2682 or 
write: 

Windpower Corp. 
16341 E. 8 Mile Rd., Stanwood, MI 49346 

616/823-2682 
CIRCLE 25 ON READER SERVICE -CARD 

s 

HAI4 SHACK 
808 N. Main Evansville, IN 47711 

DISCOUNT PRICES ON 
New & Used Shortwave 
Receivers 
Video Readers for 
Radioteletype (RTTY), 
Morse Code, and Computer 
Transmissions (ASCII) 
Antennas & Antenna 
Accessories 
Books & Publications 

Large inventory of these major 
brands: AEA, B&W, Butternut, 
Cushcraft, Drake, HAL, 
Kantronics, MFJ & Yaesu. Call or 
send SASE for our new & used 
equipment list. 

CO/ ,x, 

812-422-0231 
MON-FRI 9AM-6PM SAT 9AM-3PM 

SWEDEN 
CALLING 
DX ERS 
Bulletin nr 1661 

Bale 102 -05-25 

rapt] sweoen CID 
International swrrbe of the Swedish Broadcasting Corp. 

S-10510 Stockholm, Sweden 

All times GMT 
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heavily as a Radio France International re- 
lay. Try 4.811 from 0500 to 0800 and 1700 
to 2400, 7.200 from 0800 to 1700, and 
11.755 from 0500 to 2400. (QTH Africa via 
ASWLC) 

Hungary Radio Budapest is on the air to 
North America from 0100 to 0130, 0200 to 
0230, and 0300 to 0315 on 6.000, 9.585, 
9.835, 11.910, 15.220, and 17.710. (T. 

Smith/SPEEDX) 
Indonesia One of the overseas service 

outlets of the Voice of Indonesia can be 
heard on 11.790. Stewart MacKenzie in 
California heard it around 1600 in Arabic. 
East Coasters should try earlier, around 
1200 GMT. 

Japan Radio Japan (NHK) is on to North 
America from 0130 to 0230 on 15.195, 
17.825, 21.610, and 21.640. It can alsó be 
heard from 2345 to 0045 on 17.825iand 
21.610. (Harrell, W. Pickard Il, Wong/ 
SPEEDX) 

New Zealand Radio New Zealand clings 
tenaciously to life. The shortwave service is 

under threat of a permanent closedown due 
to lack of funds available from the govern- 
ment. Listener protest has stayed the execu- 
tion for a time at least. If the Radio New Zea- 
land service does vacate the shortwave 
bands there's a chance one or more private 
New Zealand broadcasters may try to oper- 
ate it. Incidentally, at last report, support 
from U.S. listeners had amounted only to a 
handful of letters. Is that a hint? Yes! 

Roumania Radio Bucharest beams it's 
programming to North America from 0200 
to 0300, and 0400 to 0430 on 5.990, 
6.155, 9.510, 9.570, 11.810, 11.940, 
15.255, and 15.390. (C. Lobdell/ 
SPEEDX) 

Saipan (Northern Marianas) Activity 
from this country may be a reality by now. 
KYOI was due to begin broadcasting in Sep- 
tember with a schedule of mostly music pro- 
grams. The tentative schedule is 11.900 
from 0700 to 1800 and 17.795 from 2100 
to 0700. (Radio Nederland via NASWA Lis- 
tener's Notebook) 

The Far East Broadcasting Company also 
has plans to operate from Saipan with two 
100 kilowatt transmitters, although no target 
date has been announced. (Kander/ 
ASWLC) 

Sweden Look for Radio Sweden's North 
American service programming from 0230 
to 0300 on 11.705 and 15.420, 1400 to 
1430 on 17.790 and 21700, and from 
2300 to 2330 on 11.705 and 15.380. (C. 
George, W. Pickard II/SPEEDX) 

Vatican State Vatican Radio's North 
American service is like passing through a 
very small town-it's gone before you really 
know you've arrived. Just 15 minutes in 
length, 0100 to 0115 on 6.015, 9.605, and 
11.845. (Hesch, W. Pickard II, Taylor, Yaj- 
ko/SPEEDX) 

Tahiti A longtime favorite, Radio Tahiti 
was heard by Stewart MacKenzie in Califor- 
nia on 15.170 around 0430 with a church 
service. This station often features lively Ta- 
hitian music. 

Vanuatu Camping out on 3.945 in the 
wee hours of the morning may turn up this 
toughie for you. Expect a lot of interference 
from Amateur operators and a fairly weak 
signal. (P. Bunn, RADX via NASWA Lis- 
tener's Notebook) 

Venezuela Recent loggings of stations 
heard in the Midwest U.S. include: 

La Voz del El Tigre to 0404 sign off on 
3.256, with identification and Venezuelan 
National Anthem; 4.770 Radio Mundial 
Bolivar at 0311 with a romantic music pro- 
gram; 4.780, the nearly impossible to QSL, 
La Voz de Carabobo at 0327; 4.960 Radio 
Sucre at 0353 and 4.980 Ecos del Torbes to 
sign off at 0401. (Glicksman, Mikel, Picard, 
Chicago Area DX Club) 

The Venezuelan government station, Ra- 
dio Nacional, is now using 9.640 from 1000 
GMT sign on. (SCDX via NASWA LN) 

Uganda Radio Uganda has been trying 
to get its overseas service back into opera- 
tion following the war there some time ago. 
The station was noted by Stewart MacKen- 
zie on the West Coast on 15.375 around 
0400 with popular music. 

USSR A number of USSR transmitting 
sites have been logged by Stewart MacKen- 
zie. Radio Moscow World Service on 
12.060 at 2030 via Simferopol; 11.990 
Vladivostok at 2035 with home service; 
11.770 Khabarovsk at 2045 to China; 
15.424 Petropavlovsk at 0320 with the 
World Service; 17.770 Petropavlovsk again 
at 1450 with Radio Moscow in English. At 
2330 on 15.550, Tblisi is carrying Radio 
Moscow; 15.500 at 2335 had Radio Mos- 
cow in Spanish via Yerevan, and Radio 
Moscow at 2350 via Moscow on 15.460. 

Zambia Radio Zambia offers up English 
and local language programming from 1600 
to 2100 on 9.580. (Colin Miller, Miki Vce- 
lar, QTH Africa via NASWA LN) 

Again, a reminder that times, frequen- 
cies, and programs are extremely change- 
able on shortwave. In addition to the sched- 
ule revisions four times yearly, daily changes 
are more the rule than the exception. 
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Library Available 
Things for free aren't all that common 

these days, but Radio Netherlands con- 
tinues its interest and involvement with the 
shortwave listener through a series of free 
pamphlets to assist you in getting more en- 
joyment out of your receiver. The Radio 
Nederland free library of listening and DX- 
ing pamphlets includes the following: 

Radio Activity Booklist is a guide to 
clubs, books, and other publications of use 
to the shortwave listener and DXer. 

Receiver Shopping List is a summary 
of what's currently available in receivers and 
associated equipment for the SWL, includ- 
ing prices and where to buy them. 

Writing Useful Reception Reports is 
a six page guide to help you turn out recep- 
tion reports to be proud of. 

Latin American DXing mostly encom- 
passes Spanish and Portuguese sample re- 
port letters and phrases to use when sending 
reports south of the border. 

DXing Indonesia is an excellent begin- 
ner's guide to this fascinating, but difficult, 
area of the DX game. 

For the medium wave or broadcast band 
listener, there is Medium Wave-What 
Now?, which includes plans for a medium 
wave loop antenna, amplifier, clubs, and a 
section on identifying interference. 

Any one or all of these pamphlets can be 
had simply by writing to Radio Netherlands 
Media Network, Radio Netherlands, P.O. 
Box 222, 1200 JG Hilversum, Holland. Tell 
them you read it in POP'COMM! 

A Column For All 
Here's another reminder that we look for- 

ward to your input into Listening Post. Tell 
us what you are hearing. We'll be happy to 
consider printing a photo of your shack or 
copy of your more interesting QSLs, and 
we'll try to answer your questions. It's your 
column! Letters can be sent to POP'COMM 
or to me at Listening Post headquarters. Un- 
fortunately, we cannot answer letters other 
than here in the column. 
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In future issues, we'll be talking about re- 
ception report writing, zeroing in on specific 
countries, giving you a rundown on new 
shortwave bands, "out of band" operating, 
and, in general, surveying the entire short- 
wave broadcasting scene every month. 
We'll also run down the list of current DX 
programs for you, and perhaps take a close 
up look at some of them. 

We hope you'll join us in the Listening 
Post each and every month, part of the ex- 
citing world of POPULAR COMMUNICA- 
TIONS. See you soon! 

Twelve times each year 64,128 active Amateurs get 
a taste of a different kind of Amateur Radio 
magazine ... one that they read cover 
to cover... and they enjoy. It's more than 
just a magazine. It's an institution. 
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FCC ACTIONS AFFECTING COMMUNICATIONS 

Unlicensed Municipal 
Station Pays Fine! 

Municipio de Carolina of Carolina, Puer- 
to Rico, has paid a $750 fine for unlicensed 
operation of a Public Safety Radio Station. 
The Virgin Islands' Civil Defense complain- 
ed to the Field Operations Bureau's San 
Juan District Office of interference to their 
communications system. The source of the 
interference, an unidentified paging service, 
was located and identified by investigation 
and inspection. Although both operating 
personnel and management of the offend- 
ing station admitted to knowing FCC licens- 
ing requirements, this local government sta- 
tion was determined to be unlicensed. A 
Warning and subsequently a Notice of Ap- 
parent Liability for $750 was issued for vio- 
lation of Section 301 of the Communica- 
tions Act. 

Another Unlicensed Station! 
L&C Management, Inc., of Dallas, TX, 

paid a $750 fine for unlicensed operation of 
a paging system which resulted in disruption 
to FBI communications! The Dallas FCC Of- 
fice received a complaint from the FBI in 

Dallas of severe interference to their primary 
radio channel in the form of paging trans- 
missions. Through monitoring, an FCC 
technician located the transmitter used for 
the paging and shut it down. When interfer- 
ence resumed the following day, the station 
was officially inspected. A Notice of Appar- 
ent Liability for $750 was subsequently is- 

sued to L&C Management, Inc. for opera- 
tion of an unlicensed paging station. 

Amateur Sentenced To Jail 
For Obscene And Illegal 
Transmissions 

Richard A. Burton, Reseda, CA, has 
been sentenced to serve six months in jail 

and five years on probation for transmitting 
obscene, indecent, and profane language 
on an Amateur Radio service frequency and 
operating an Amateur station without a li- 

cense. A Los Angeles federal district judge 
sentenced Burton to eight years imprison- 
ment but suspended all but six months of the 
term. Burton will be required to perform 
1,500 hours of community service work 
during his probation period. 

Burton's Amateur station license was re- 
voked and the previous suspension of his 
General Class Amateur operator license was 
affirmed by the FCC Private Radio Bureau 
for obscene transmissions and interference 
with the transmissions of other Amateurs. 
Burton made further illegal transmissions 
over his station after the revocation and sus- 

pension, and the FCC requested criminal 
action against him. 

The earlier transmissions leading to the 
suspension and revocation were the subject 
of 60 complaints to the FCC Long Beach, 
CA, district office. Other complaints were 
made later to FCC headquarters in Wash- 
ington, DC. The transmissions, which were 
on the popular 144-148 MHz (two -meter) 
Amateur band, were monitored by engi- 
neers from the district office. 

"Federal Licensing, J.V." 
Not A Commission Office 

The FCC's Private Radio Bureau warns li- 
censees in the Private Land Mobile Radio 
Services that official -looking notices they 
may receive from "Federal Licensing, J.V." 
about the expiration of their license are not 
sent by the Commission. The Commission 
has received numerous complaints as well 

as a Congressional inquiry about Federal Li- 

censing, J.V., 6802 Poplar Place, Suite 
302, McLean, VA. 

The firm apparently sends a form letter to 

Commission licensees in the Land Mobile 
Radio Services offering to file the licensee's 
renewal application if the licensee will sign 
an enclosed blank FCC Form and send it 

with $35 to "Federal Licensing" in the enve- 
lope provided. Many of the complainants 
believed that the offer was sent to them by 
the Commission. Federal Licensing, J.V. is 

not a part of or affiliated with the Federal 
Communications Commission. There is no 
fee for submitting an application or renewal 
application in the Land Mobile Radio Ser- 
vices. The Commission and U.S. Postal In- 

spectors are investigating the complaints. 

Reports And Records 
Requirements Reduced 
For Aviation Services 

The Commission proposed to eliminate 
certain reporting, record -keeping, and rec- 
ord -retention requirements from its rules 
governing the Aviation Services (Part 87) 
which impose unnecessary burdens on the 
aviation community. 

The FCC said signed entries which are re- 
quired to be made in station records at speci- 
fied times, indicating that frequency mea- 
surements are within tolerance or that an au- 
tomatic frequency monitor is in service, are 
seldom if ever used. Although measure- 
ments will be required when a transmitter is 

originally installed and when adjustments 
are made, it said the record -keeping re- 
quirement is unnecessary and should be 
eliminated. 

Required notification to the FCC in writ- 
ing of the precise offset from an authorized 

frequency used by interconnected aero- 
nautical enroute stations is not necessary 
and should be deleted, the FCC said, since 
the stations in enroute networks are licensed 
to a single entity, and the offset parameters 
are prescribed in the rules. The enroute ser- 
vice provides air -ground communications 
for flight management of aircraft by operat- 
ing companies. 

The FCC also proposed to eliminate noti- 
fication and reporting requirements for li- 

censees sharing their facilities with other 
eligible licensees in authorized cooperative 
uses. No problems have been noted with 
sharing arrangements, and no use is made 
of the reports. 

The required maintenance of a file of all 

record (written) communications by aircraft 
stations is obsolete, the Commission said, 
since there are no longer aeronautical public 
service stations providing record service. A 
requirement that ground stations maintain 
records of radiotelephone contacts is redun- 
dant since they are also public coast stations 
licensed in the Maritime Mobile Service and 
subject to other record -keeping rules. It said 
Maritime Mobile Service requirements will 

be taken up in a separate rulemaking. 
In a previous rulemaking, the Commis- 

sion proposed the elimination of station log 
requirements in the Aviation services. 

Rulemaking On No -Code 
Amateur Operator Class 

The FCC instructed its staff to prepare a 
Notice of Proposed Rulemaking looking to- 
wards implementing a no -code Amateur 
operator class. Two options are to be pur- 
sued: eliminating the slow -speed telegraphy 
test requirement of the existing Technician 
operator class and creating a new operator 
class patterned after the Canadian Digital 
Radio Operator class. 

Every Amateur Radio operator license is- 

sued by the Commission requires the appli- 
cant to have some level of proficiency in 

Morse code. For many Amateur Radio op- 
erators, the Morse code stands as the abso- 
lute cornerstone of the service. 

International Telecommunication Union 
Radio Regulations preclude the Commis- 
sion from dispensing with Amateur Radio 
operator telegraphy requirements for oper- 
ation below 144 MHz. At the 1979 World 
Administrative Radio Conference, the U.S. 
position of completely deleting the Amateur 
radiotelegraphy requirement was soundly 
defeated, but the Commission was success- 
ful in lowering the option frequency from 
144 to 30 MHz. 

According to the FCC's Private Radio 
Bureau, there is no justification in the oper- 
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ating requirements to continue the telegra- 
phy barrier above 30 MHz. However, be- 
cause below 30 MHz, telegraphy probably 
will continue to be a major communication 
mode for the foreseeable future, the Bureau 
had recommended that a no -code operator 
license for general operation below 30 MHz 
not be considered. 

Temporary Licensing 
In Business Radio Service 
Not Available With 
Interservice Sharing 

The Private Radio Bureau's Licensing Di- 
vision has received some applications in the 
Business Radio Service that reflect a possi- 
ble misunderstanding of FCC rules for either 
temporary licensing (Section 90.159) or in- 
terservice sharing (Section 90.176) . This 
notice clarifies requirements for Business 
Radio Service applicants who want to oper- 
ate a shared base station or community re- 
peater on a non -Business frequency. 

Normally, applicants for shared facilities 
that are already licensed in the Business Ra- 
dio Service are eligible for temporary, or "in- 
stant," licensing. But when a shared station 
is licensed on a non -Business frequency, as 
permitted by rules for interservice sharing, 
temporary licensing is not available. 

For example, if a community repeater in 
the Business Radio Service has been author- 
ized to use a Forest Products Radio Service 
frequency because no Business frequencies 
were available, each user of that repeater 
would have to apply separately, meet all 
conditions for the use of the Forest Products 
frequency (in the Business Radio Service), 
and wait for the license before operating. 
Rules for interservice sharing do not provide 
for temporary licensing. 

Applicants for interservice frequencies (in 
the 150-170 and 450-470 MHz bands) 
must: 

(1) verify by means of frequency coordi- 
nation or field study that no satisfactory fre- 
quencies are available in their own radio ser- 
vice in the area of desired operation; 

(2) choose a frequency from another ser- 
vice that is not being used in that service in 
the area of desired operation; 

(3) obtain written concurrence from the 
frequency coordinator responsible for the 
requested frequency that its assignment out- 
side its intended radio service will not result 
in harmful interference to existing or plan- 
ned systems within its own service; 

(4) show that desired operation will not 
violate any technical standards in the re- 
quested frequency's own service. 

Four Military Areas Given 
Additional Protection From 
Amateur Radio Interference 

In response to a request by the National 
Telecommunications and Information Ad- 
ministration, the Commission has extended 
a 50 watt transmitter power limitation on 
Amateur Radio stations in the 420-450 
MHz band to two additional military areas 

and enlarged the restricted areas around 
two other bases. 

It amended Parts 2 (Table of Frequency 
Allocations) and 97 (Amateur Radio Ser- 
vice Rules) to add circles with a 100 mile ra- 
dius around Elmendorf Air Force Base, AK, 
and Grand Forks Air Force Base, ND. It also 
proposed to extend the radius at Otis Air 
Force Base, MA, from 50 to 100 miles and 
the radius at Beale Air Force Base, CA, from 
50 to 150 miles. 

Amateur Radio stations in those areas are 
limited to 50 watts transmitter power to min- 
imize interference to government opera- 
tions, which are the primary users of the 
420-450 MHz band. Requests for higher - 
powered Amateur stations in restricted 
areas are considered individually. 

FCC Maintains Rules 
For Interservice Sharing 
In PLMRS Below 470 MHz 

The Commission denied petitions by the 
Association of American Railroads, the 
Manufacturers Radio Frequency Advisory 
Committee, Inc., and Forest Industries Tel- 
ecommunications for reconsideration of the 
FCC's action providing for interservice shar- 
ing of frequencies in the Private Land Mobile 
Radio Services below 470 MHz. 

Last November, the Commission amend- 
ed Subpart H of Part 90 of its rules to allow 
interservice sharing of frequencies without 
the need for rule waiver in the 150-174 and 
450-470 MHz bands, provided certain cri- 
teria are met. Two categories of users were 
established and sharing within a category 
was permitted, but sharing between cate- 
gories was not, without a waiver. 

The first category included government 
eligibles in the Public Safety and Special 
Emergency Radio Services. The second cat- 
egory included nongovernment eligibles in 
the Special Emergency Radio Service and 
all other eligibles in the Industrial and Land 
Transportation Radio Services (except the 
Radiolocation Service, which has no fre- 
quencies in either band) . 

AAR and MRFAC proposed that Part 90 
be amended by adding a "master frequency 
plan." This plan would include eliminating 
the two service categories and lumping both 
public safety and industrial commercial 
users together; excluding the Railroad Ra- 
dio Service from interfrequency sharing; im- 
posing the more restrictive technical stan- 
dards if they differed between two services; 
and extending sharing generally to the 25- 
50 MHz band. 

The Commission declined to make the 
changes, some of which had been proposed 
before, saying the rules as adopted maxi- 
mize efficient spectrum use and provide for 
orderly growth. 

FCC To Accept Applications 
For Daytime -Only AM Radio 
Stations On Clear Channels 

The FCC decided to accept applications 
for new daytime -only radio stations to be 
operated on the 25 Class I -A clear channel 

frequencies. Each station would be located 
within the nighttime interference -protected 
service area of the clear channel station 
whose frequency it would share. 

The Commission also said it would accept 
applications for power increases by day- 
time -only stations in the same circum- 
stances. The FCC said the move would 
meet at least in part the demand for new 
daytime stations and for power increases for 
existing "daytimers" without jeopardizing its 
objectives for the clear channels. 

The Commission in 1980 changed its 
longstanding rules governing the clear chan- 
nels to permit full time stations to broadcast 
on all the clear channels, while maintaining 
the Class I -A stations' reliable nighttime ser- 
vice areas of approximately 1,500 miles di- 
ameter. It estimated that 125 new full time 
stations could be established on the clear 
channels, and about 300 applications have 
been received since then. 

At the time it deferred action on daytime - 
only stations, since it intended to consider 
separately the question of daytime protec- 
tion to the clear channel stations and wanted 
to leave open the question of possible unlim- 
ited -time operation by existing daytime sta- 
tions on the clear channels. 

The Commission said daytime stations 
can operate in the sizeable zone between the 
daytime and nighttime Class I -A service 
areas without significantly precluding poten- 
tial full time operations. The daytime opera- 
tions also will not compromise considera- 
tions in clear channel negotiations with Can- 
ada, it said. 

More Spectrum Provided 
For Marine And Air 
Radionavigation & Safety 
Communications 

The Commission amended Parts 2, 83, 
and 87 of its rules to provide additional spec- 
trum for aeronautical radio navigation (ra- 
diobeacons) and designated the frequency 
518 kHz for urgent telegraphic warnings to 
ships at sea. 

Commenters in this proceeding strongly 
endorsed the need for additional spectrum 
for radiobeacons in the aeronautical service. 
Accordingly, the Commission added aero- 
nautical radionavigation as a primary ser- 
vice sharing equally with maritime mobile in 
the 415-435 kHz band, assigned govern- 
ment aeronautical radiobeacons in the 435- 
490 kHz band on a secondary basis and 
added maritime mobile to the 510-525 kHz 
band as a primary service shared equally 
with aeronautical radionavigation. 

There was no opposition to the deletion of 
maritime radionavigation as a secondary 
service and the designation of 518 kHz as 
the single frequency in the MF band for the 
broadcast of urgent navigational and mete- 
orological information. The 1979 World 
Administrative Radio Conference recom- 
mended use of one frequency worldwide for 
such warning transmissions, and several 
other countries have designated 518 kHz for 
that purpose. 
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Here's the station operated by Denis E. Wil- 

son, KNY2JS, of Gloversville, NY. Note the 
well organized layout. It's a simple task to 
run a grounding strap between all the pieces 

of equipment of a station such as this. 

Equipment Grounding 
For Performance 

In the September issue we showed how to 
ground an antenna for safety. Now, we'll 
ground the metal chassis of all of the equip- 
ment used in the radio station. This includes 
transmitting stations as well as scanner or 
monitor stations and SWL stations. This is 

not only a performance improving step, but 
a step for safety as well. 

It is important to first organize the radio 
station with regard to physical location and 
component layout. In general, the main 
components of the station must be physical- 
ly as close to True Earth Ground as possible, 
preferably less than eight feet. A wire run- 
ning to ground does not necessarily act as a 
short circuit at RF frequencies, especially at 
VHF and UHF frequencies. 

The correct procedure for station ground- 
ing follows: 

A. Organize the equipment according to 
their permanent operating locations, prefer- 
ably close together (a desk or series of 
shelves is ideal). 

B. Obtain a length of #6 single strand 
copper wire or heavy-duty battery strapp- 
ing. In a pinch, remove the shield from a 
length of RG -8 coax cable. A length of four 
to eight feet of this heavy conductor should 
be enough, depending on the size of the sta- 
tion and number of components. 

C. Route this heavy conductor (uninsu- 
lated) behind and out of sight, in close prox- 
imity to the rear of the station equipment. 

BY BILL CHEEK 

Nail or tack this conductor in several spots to 
prevent free movement. We will call this 
heavy conductor the ground bus bar. 

D. Examine the rear chassis of each piece 
of equipment used in the station. Locate 
and loosen an available screw on each chas- 
sis. By means of a solder lug, or by wrapping 
around the loosened screw, connect a #14 
stranded copper wire to the chassis of each 
and every piece of equipment. This includes 
transmitter, receiver, wattmeter, coax or an- 
tenna switcher, frequency counter, tape re- 
corder, monitor scope, code and teletype 
readers, preamp, antenna tuner, antenna 
rotor or control box, scanner radio, and 
communications and stereo receiver. Con- 
nect one #14 copper wire to the chassis of 
each of these and any other equipment used 
in the station. Tighten all loosened chassis 
screws firmly. 

E. Route each chassis ground wire to the 
previously prepared ground bus bar. Route 
each wire in a straight path if possible and 
clip off any excess over 2"-3" beyond what 
is needed to connect to the ground bus bar. 

F. Connect each chassis ground wire to 
the ground bus bar either by soldering or by 
means of an alligator clip soldered to the end 
of the chassis ground wire. The alligator clip 
may then be clipped to the ground bus bar. 

G. Referring back to the ground rods 
driven into the ground, connect a heavy 
conductor of #12 gauge or larger (two or 

more #14 copper wires will suffice) to one of 
the ground rods. 

H. Route this grounded conductor into 
the building and up to the rear area of the 
station. Connect it to the ground bus bar ei- 
ther by soldering or by means of a heavy- 
duty alligator clip. 

This completes grounding of the station 
equipment. Note that each chassis of each 
equipment piece has its own ground wire 
routed and connected to the single ground 
bus bar and that the ground bus bar is then 
connected to True Earth Ground at or near 
the antenna tower or supporting structure. 
Refer to Figure 1 for a pictorial representa- 
tion of how equipment grounding should be 
done. 

A Grounding Counterpoise 
For those serious radio enthusiasts who 

want to go the extra mile, the entire ground- 
ing system can be dramatically improved by 
the addition of a counterpoise laid or buried 
a few inches in the ground around the 
ground rods and tower. Vaguely resembling 
a spider web, the counterpoise consists of a 
number of "spokes" of wire running under- 
ground outward from the base of the tower 
or nearby ground rods. If the ground rods 
are physically separated from the base of the 
tower by more than 15 feet, the counter- 
poise will have to be connected to both the 
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Watt meter 

Another neat station layout is seen in John 
Pittman's station in Texas, and it's right near 
a window for easy access to the antennas. 

Harry Abery Jr., of Connecticut has his gear 
installed on a metal desk and located directly 
adjacent to a radiator. An installation such 
as this would call for these various things to 

be grounded to one another. 
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ground rods and to the base of the tower. 
The remainder of this discussion will assume 
that the ground rods are within five feet of 
the base of the tower and that they are con- 
nected to the base of the tower by means of a 

heavy conductor. 
Almost anything made of metal can be us- 

ed in the construction of a ground counter- 
poise: baling wire, wire rope or cable, wire - 

mesh, wire fence, chicken wire, etc. The 
idea is to form a ground plane of metal 
around the tower and ground rods. The 
steps of the procedure for constructing a 
simple counterpoise follow: 

A. Using a power edger with a sturdy 
metal blade or by means of a spade, cut a 

series of narrow trenches in the soil about 2 
to 4 inches deep. The trenches should begin 
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Electronics Projects 
ARC soft Publishers Series 
Ready -to -run programs by Jim Cole for the TRS-80 
Pocket Computer. Each program will run on any BASIC 
microcomputer with only minor modifications to pro- 
gram lines. 96 pages, paperback, $4.95. Order #C179. 

Air -Scan, Directory of VHF Aero Band 
(108 to 136 MHz) Stations, 3rd ed. 
by Tom Kneitel, K2AES 
More than 30,000 listings in U.S., Canada, and Mexico- 
Control Towers, Unicorns, Multicoms, Approach/De- 
parture frequencies, Flight Service Stations, Air Route 
Traffic Control Centers, airline frequencies, search/res- 
cue, etc. 80 pages, paperback, $7.95. Order #C152B. 

World Radio TV Handbook 1982 
The world's only complete directory of international 
broadcasting and TV stations-the established, authori- 
tative guide endorsed by the world's leading broadcasting 
organizations. A comprehensive listing of short-, medi- 
um-, and long -wave stations revised and updated to re- 

flect actual conditions. Also includes special features on 
listening gear, how to adapt older receivers for use today, 
and DX club activities. 560 pages, paperback, $16.50. 
Order #6097. 

The Shortwave Propagation Handbook, 2nd ed. 
by George Jacobs, W3ASK, 
and Theodore J. Cohen, N4XX 
A new, revised edition of the popular guide to all your 
propagation needs. Contains up-to-the-minute informa- 
tion and charts, and guides you through producing your 
own propagation data. 154 pages, paperback, $8.95. 
Order #C137. 
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The Complete Security Handbook - 
for home, office, car, boat, RV, anything 
by C.A. Roper 
If you've ever worried about your home or vehicle being 
burglarized ... this book has the answers you need. An 
all-inclusive source on how to determine your security 
needs, buy the right systems and devices, and install 
them. Includes alarm systems to protect your home, ve- 

hicles, and other property against fire, smoke, lightning, 
vandalism, theft, gas, water leaks, and more. 540 pages, 

681 illustrations, paperback, $13.95. Order #T194. 

The Master Handbook of Telephones 
by Robert J. Traister 
An info -packed manual of modem telephone communi- 
cations, covering literally every aspect from terminology 
and equipment to accessories and repair ... with proj- 
ects! Covers standard telephones, decorator models, an- 
swering devices, electronic telephones, a multitude of ac- 

cessories, scramblers, and security devices ... makes it 
easy for anyone to install, use, and repair almost any kind 
of phone equipment imaginable! 360 pages, 250 illustra- 
tions, with 8 pages color section, paperback, $10.95. 
Order #T195. 

How to Build a Lie Detector, 
Brain Wave Monitor & Other Secret 
Parapsychological Electronics Projects 
by Mike and Ruth Wolverton 
Your passport to a new world of electronic adventure .. 
a unique collection of electronic projects that deal with 
the paranormal. Eavesdrop on telepathic messages, 

monitor brain waves, or "measure" emotions and hang- 
ups. Step-by-step instructions and plenty of diagrams 
and illustrations show you how to do it all. 308 pages, 
101 illustrations, paperback, $12.95. Order #T193. 
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at or near one of the ground rods and run 
outward from the ground rod -like spokes on 
a bicycle wheel. A minimum number of 
"spokes" should be eight, but 16, 24, or 
even 30 is much better. The trenches need 
be no wider than %e" but must be deep 
enough to be below the root level of any 
grass or sod. The trenches should be at least 
15 to 18 feet long, but there is no maximum 
length. The longer, the better. 

B. Lay an uninsulated metallic conductor 
of baling wire size or larger into each trench 
along its entire length. Use a stick or rod to 
poke the wire into the bottom of the trench. 
Leave at least 12 inches of the wire protrud- 
ing above ground level at the ground rod. 

C. Once all wires and conductors are 
tamped into the bottom of the trenches, 
stomp along the length of each trench to 
close them up. Water thoroughly for a few 
days afterwards. 

D. Attach all protruding wires to the 
ground rod by soldering or by clamping with 
the ground clamp that is usually supplied 
with the ground rod. Stainless steel hose 
clamps may also be used, but use two or 
more of these when making this type of me- 
chanical connection. The idea is to perma- 
nently and firmly connect all counterpoise 
wires to the ground rod. In this manner, the 
ground connection provided by the rod is 

enhanced by the counterpoise wires sur- 
rounding the rod in all directions. Figure 2 
depicts a simple counterpoise system. 

Conclusion 
The counterpoise effect can be improved 

by interconnecting all the "spokes" together 
every few feet outward from the ground rod. 
This would look like a series of concentric 
circles interconnecting each spoke. 

The counterpoise can be improved fur- 
ther still by laying chicken wire or other wire 
mesh fencing or screen material all over the 
nearby area. If done early in the spring, grass 
will soon grow through it and a permanent 
system can be made. If this approach is se- 
lected, it is important that a radius of 12 to 50 
feet be covered around the ground rod. 

Obviously, 360° coverage around the 
ground rod will be difficult in most cases be- 
cause of the presence of buildings, shrubs, 
or trees. This is no real problem as long as a 

significant area of counterpoise is construct- 
ed in what directions are available. 

Lastly, all nearby metal structures should 
be connected to the grounding system. This 
includes chain link fences, metal lawn build- 
ings, rain gutters, clotheslines and poles, 
and external cold water pipes. In all these 
cases, connect a wire of #14 or larger size to 
the metallic structure and route it to some 
point of the grounding system: ground rod, 
tower base, or the counterpoise. Make solid 
connections in each instance. In the case of 
chain link fences and rain gutters, a ground 
connection may have to be made every few 
feet along the length of the structure because 
positive electrical connections are not as- 
sured due to slip joints and possible corrod- 
ed coupling joints. 

REMEMBER: No grounding system is 

perfect. It can only be made better. 


