


Here it is! The most exciting publishing event in the history of Amateur Radio. 

Look over the enclosed copy of Ham Radio HORIZONS very carefull y. You 
will see a fresh vibrant new magazine completely unmatched by anything 
else in it's field. 
Ham Radio HORIZONS is specifically dedicated to the thousands of 
newcomers and would-be Hams, but it's so loaded with the flavor and the fun 
of Amateur Radio that everyone new and old is going to find it to be 
fascinating reading. 
We've come up with a magazine that will talk clearly to the youngest reader 
and will interest other family members yet will be a super FUN experience for 
the most experienced Amateur. 
You will see that we've tried to cover almost every facet of Amateur Radio 
from DX'ing to learning the code, from Oscar satellites to setting up your fi rst 
station. It's all there, written and edited in the clearest, most easy-to-read 
form ever. This is all an awfully big order, but I think that you're going to agree 
that Ham Radio HORIZONS does a great job of it. 
To make it even more enticing we are offering a special introductory 
discount subscription price to what will quickly become Amateur Radio's 
most popular monthly magazine. Don't miss a single issue (the early ones will 
quickly be collector's items). Send in your order today. 

P.S. 

73, 

l -e ~ .. :\. v\_ f-' ., 
Skip Tenney, W1 NLB 
Publisher 

If you've already subscribed don't worry. We've sent this offer to nearly 
everyone. Your actual subscription will start with next month's issue. 
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Drake C-Line 
Both the R-4C and T-4XC cover extra 500 kHz 
ranges th roughout t he hf spect rum. Additional 
crystals, which are front panel selectable, 
provide new bands as they are needed such as 
those discussed for 10, 18, and 24 MHz. 

The excel lent performance of the system 
makes weak signal DXing on 160 meters a 
pleasure . 

Both units employ the famous Drake PTO for 
super stability and 1 kHz direct d ial readout. 
Calibration remains the same when switch ing 
between modes. 

With the proper use of the passband tuning, 
notch f ilter, and eight-pole crystal lattice filter 
(ssb supplied , five others for am, cw, and RTIY 
avai lable as accessories), R-4C gives 
outstand ing results in severe ORM as compared 
to fi xed selectivity systems. 

Complete transceive capability using either PTO 
is provided, with spot signal for zero beat ing. 

Also consider the Drake L-4B Linear Amplifier 
full power 2kW PEP ssb and 1000 W-dc cw, full 
rated for RTIY, offering full operator 
convenience with front panel by-pass switch and 
built-in precision high power wattmeter. 

C-LINE ACCESSORIES 

•Standard Crystals for T-4XC or R-4C •Accessory 1-t Filters• Ac Power Supply 
• Matching Speaker• Antenna Matching Networks • Rf Wattmeters 

• Linear Amplifier• Desk Top or Hand Held Ceramic Microphones• Noise Blanker 

To receive a FREE Drake Full Line Ca talog, please send name and date of this publication to : 

R L DRAKE COMPANY 1@> ··~·#~~ii 540 Richard St., Miamisburg, Ohio 45342 
• • I ' ® Phone: (513) 866-2421 • Telex: 288-01 7 

West ern Sales and Service Center, 2020 Western Street, Las Vegas, Nevada 89102 • 702/382-9470 



KENWOOD TR-7400A 2m FM transceiver 
Has provisions for CTCS, encode and decode • Can achieve 
tone burst operation with added TBM's • Front switch selects 
squelch system you desire • High power 25 watts RF output • 
Solid-state final stage• LED digital frequency indicator display • 
PLL provides 800 discrete channels at 10 kHz intervals • Final 
protection circuit• Excellent output signal , 2nd & 3rd harmonics 
better than - 60 dB • PLL unlock protection circuit• Repeater 
offset circuit • Low power position, 5 watts • 2-pole, 10.7 MHz 
monolithic crystal filter • MOSFET 

LIST PRICE ... . .. . ........... . .. ... . .. . . . ....... 399.95 

KENWOOD TS-700A transceiver 
•Frequency range: 144 to 148 MHz• Built-in SSS, FM, AM and 
CW • High stability FET VFO • 44 channels, w/ 11 crystals 
(optional) • Heterodyne switching ci rcuitry • Noise blanker • 
Amplified-type AGC c ircuit• S-meter, RIT • Squelch circuit • RF 
circuitry, w/dual gate type 3SK35 MOSFET 

LIST PRICE . ..... .. .... . ......... . .... . ....... .. 700.00 

KENWOOD TS-820 transceiver 
The TS-820 covers 10 thru 160 meters• Has 200 watts P.E.P. • 
Integ ral IF shift • RF speech processor• Completely solid-state, 
except for driver and final stages • Heater switch • Vox ci rcuit • 
Noise blanker• PLL circuitry • Full metering • DRS dial• Built-in 
25 kHz calibrator • CW sidetone and semi -break in • Rear panel 
terminals for linear amplifier• IF OUT, ATTY, and XVTR •Phone 
patch IN and OUT terminals • D igital readout unit (DG-1, list, 
170.00) is optional • Other options : VF0-820, DS-1A, DC-DC 
converter, TV-502. 2 meter transverter. 

LIST PRICE ... ... ........ .. . .. .... .. ... . .... ... . 830.00 

KENWOOD TS-7200A 
2m FM transceiver 
• 10W output • 6 channels supplied: 
94/94, 34/ 94, 52/ 52, 16fi6, 22/82, 
28/88 • Complete w/ hand mike • 
Slide-out bracket • PS-5 power 
supply available for fixed base 
operation. 

LIST PRICE ... ..... .. 249.00 

Remember, you can call TOLL-FREE: 

1-800-633-3410 for 
Long's Electronics price on any ham item. 

-~(>ti/" 

BANKAMERICARD LongS Electronics • 3521 10TH AVENlJE NORTH, BIRMINGHAM, ALABAMA 35234 

More details? Ad Check page 86. March 1977 i:::::;::J 1 
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OSCAR Satellites 
The first free-access communi
cations satellite was built by 
hams. With numbers 6 and 7 still 
in orbit, amateur signals from all 
over the world may be heard as 
the spacecraft comes over your 
horizon. Author Curtis gives you 
a taste of the thrill of being a 
part of the space age and pro
vides some tips that will help 
you hear the Orbiting Satellite 
Carrying Amateur Radio. 

CB To Ham 
For the CB or SWL enthusiast 
who would like to travel onward 
and upward, here are a few 
words about the many attrac
tions of becoming a ham, and 
then some pointers on taking 
that first step. You'll be reading 
more on this subject in the 
future issues. 

2 m March 1977 

The Golden Years 
Amateurs, CBers, SWLs of today 
have become so accustomed to 
the marvels that abound in this 
electronic age that they do not 
realize how short a time has 
passed since things were quite 
different. Fortunately there are 
people who can tel I about the 
glamour (and the troubles) of the 
earlier days. W6SAI provides 
some interesting reading for the 
nostalgia buffs, and somewhat 
indirectly shows today's hob
byists that they never had It so 
good. 

Audio Oscillator 
A variable-frequency audio os
cillator can be a very handy 
gadget to have around, and can 
be used to test many types of 
equipment. Here W1 KLK tells 
what is inside the magic IC, 
what it does, and how to build a 
neat piece of test gear for your 
shop or shack. 

An Evening Of DX 
One of the most avidly persued 
facets of the Amateur Radio 
hobby is the contacting of dis
tant stations (DX). Here veteran 
DXer W9KNI invites you to sit in 
with him through an evening in 
his ham shack - an evening 
that encompasses both the thrill 
of "catching" a new one and the 
companionship of a chat with an 
old, but far away, acquaintance. 

Single Sideband 
Single-sideband - ssb - is a 
mode of transmission that many 
hams have been using for many 
years. More recently the term 
has been showing up in the 
literature describing features of 
new CB rigs. CBers are not 
alone in being unsure what it is 
all about and how it will help 
reduce interference; most of the 
newer hams who have worked 
with Morse code will likely face 

the same bewilderment as they 
advance. This first of a series of 
articles covering ssb theory 
should begin to shed some light 
on the inner workings. 

On A Budget 
One of the first things you'll 
have to face when you get your 
Amateur ticket is the equipment 
you'll need to get on the air. 
What do you need in terms of a 
receiver, or a transmitter? It's all 
explained here. And it doesn't 
take an arm and a leg to get 
started, either - you can put an 
operational Amateur station 
together on a very modest 
budget. 

DX Propagation 
Everything under the sun is in
fluenced by the sun, and this 
is particularly true of the 
mechanism that permits radio 
waves to travel from place to 
place. Just how this influence 
works is not obvious to most of 
us, so an explanation of how 
things happen will lead to better 
understanding of what happens 
on the various ham bands. 

Confidentially, it just may be 
that our forecaster is explaining 
the various fudge factors in 
order to soften the blows he' ll 
receive when he goofs in the 
propagation predictions. 

Early· Bird 
Subscribers 
This special introductory 
issue of Ham Radio 
Horizons does not count 
toward your subscription; it 
has been sent to every 
licensed U.S. Amateur to 
acquaint them with a great 
new publication . If you sent 
us an advance subscrip
tion, it will begin with the 
April , 1977, issue of 
Horizons. 



The first complete small computer 
under $1,000 

Twenty-five years ago a computer so 
powerful cost you a cool million. 

Today, for less tho n 0 .1 % of the cost, you 
can have your own personal computer with 
even greater power-one that fits in a pack
age no larger than a typewriter. 

It's the Sol-20 Terminal Computer. 
There's nothing like it anywhere. 

A powerful computer at your disposal is 
quite simply, fantastic! 

Use your computer to run your ham sta
tion. Do your taxes and books with it. Control 
your inventory. Curb your energy bill by letting 
your computer regulate energy usage. Use it to 
study science and engineering. Use it to help 
you invent. 

And after hours, take your computer 
home to play (and create) sophisticated games. 
Computers may indeed be the ultimate hobby 
because you never outgrow them. Uses for 
computer intelligence ore literally unlimited. 

You can find a basic computer kit for 
about $600. Though by the time you purchase 
the other components needed to make it run 
keyboord, additional memory, software and 
1/0 interfaces-you' re up around $1 ,500. 
Phew! 

Now, the good news. The new Sol -20 in 
kit form gives you an entire working system 
for $995. 

Those of you who are already into 
personal computers will recognize what an 

incredible advance th is is in computer packag
ing. This is the only small computer that offers 
all of the following as standard features: 

8080 m icroprocessor-1024 character 
video display circuitry - control PROM memory 
-1024 words of static low-power RAM - 1024 
words of preprogrammed interface capab le of 
controlling two recorders at 1200 baud-both 
parallel and seria l standardized interface con
nectors - a complete power supply including 
fan-a beautifu l case with solid wa lnut sides 
-software which includes a preprogrammed 
PROM persona l ity module and a cassette with 
BASIC-5 language p lus two sophisticated com
puter video games-the obi lity to work with al l 
S-100 bus, including Altair, lmsai and Processor 
Technology products. 

Full expansion capability 
Tailor the Sol -20 system to your appli

cations with our complete line of peripheral 
products. These include the video monitor, 
audio cassette and digital tape systems, dual 
floppy disc system, memories, and interfaces. 

Write for our new 22 page catalog. 
Get all the details. 

Processor Technology, Box M , 6200 
Hollis St., Emeryville, CA 94608. 
(415) 652-8080. 
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Welcome to the exciting world of Amateur Radio , and to Ham Radio Horizons , your magic 
carpet to this fascinating new land of adventure and education. Through the pages of Ham 
Radio Horizons you'll be traveling throughout the world to those many exotic DX locations 
you'd like to know more about. We 'll be showing you how to find these DX stations and how 
to put a good share of them into your logbook. You're even going to be invited into outer 
space as we give you the low down on listening and communicat ing with the Amateur Radio 
communications satellites that are constantly orbiting the Earth. 

Our editors are going to work their very hardest to see that you get your license. Then you 
will get help in putting your first station on the air. We'll then follow through to see that you 
get the most in performance, tun, and satisfaction from this exciting experience. We'll be 
helping you to step right on through to the higher-class Amateur licenses, and then will be 
introducing you to more advanced forms of communications such as slow-scan television, 
radio Teletype and vht-tm. Amateur Radio is just chock full of extremely interesting and very 
fulfilling public service opportunities. Locally there are civil defense and emergency 
organizations that can use your talents. Special public events are always in need of good 
communications and Amateur Radio has set an enviable record in giving them a hand. On a 
much wider scale there are always message-handling opportunit ies which become 
particularly important in time of disasters and other emergencies. Ham Radio Horizons wil l 
be examining all of the requirements and will do our best to help find a place for you in one 
or more of these fascinating activities. 

1977 is a perfect time, both for you and Ham Radio Horizons, to get started in Amateur 
Radio. We are currently experiencing a growth spurt unlike any we've seen for many, many 
years. Virtually everyone active in the hobby has become dedicated to helping to recruit and 
train newcomers and to seeing that they move along as rapidly as possible. The Federal 
Cummunications Commission is doing their part with new expanded Novice and Technician 
operating privileges, and with regulations designed to make it more convenient and quicker 
than ever before to get your first "ticket." 

Ham Radio Horizons has been specifically edited to meet the requ irements of this 
exciting new era. It will be distributed and promoted just as widely as possible to help 
expose a very large number of new people to the many fascinations of Amateur Radio. For 
the first time you'll be seeing ads for an Amateur Radio magazine appearing well outside of 
traditional Amateur channels. We'll be telling the readers of CB magazines, youth-oriented 
magazines, and many other special-interest publications about Amateur Radio and Ham 
Radio Horizons. This is very important because we'll really be selling the idea of Amateur 
Radio - not just an Amateur magazine. 

Here, for the first time, is an Amateur Radio magazine that can truly present itself to a 
non-Amateur and otter something that he or she will really enjoy and understand . No longer 
will potential Amateurs have to sift through many pages of magazines that are largely over 
their heads to find a few paragraphs which pertain to them. Beginners, this is your 
magazine. 

Old timers, I hope you'll al'so be keeping your eye on us. We're going to have so much tun 
with this new project that we think you'll enjoy us, too. There' ll be fiction and humor that 
will entertain everyone no matter what their age or experience. You're going to f ind simple 
projects that will fit well into any station, and the basic reviews of theory that we'll have will 
be worthwhile reading tor everyone. 

We're going to be right out there doing our part tor Amateur Radio, and with the 
experienced and dedicated staff we've put together for this new project I can promise that 
we'll do it very well. As we have already done before with our sister publication , ham radio, 
we're dedicated to making Amateur Radio a sign ificantly better place by our presence. Keep 
your eyes on us and I'm sure you'll agree. 

6 IE:!) March 1977 

Skip Tenney, W1 NLB 
Publisher 



Clockwise ITOm lower left: IC-211 4MHz, 2 meter, All Mode Transceiver; IC-245 Mobile 2 meter Transceiver: IC-225 Mobile VHF 
FM Transceiver: IC-502 Portable 50 MHz SSB Transceiver: IC-215 Portable 2 meter FM Tranceiver; IC-30A Mobile UHF FM Transceiver. 

Ask your dealer for ICOM's complete product line catalog, or 
mail your request to an address below. 

VHF/UHF AMATEUR ANO MARINE COMMUNICATION EQUIPMENT Distributed by: 

t •llICOMI 

More details? Ad Check page 86. 

ICOM WEST, INC. 
Suite 3 
13256 Northrup Way 
Bellevue, Wash .. 98005 
(206) 747·9020 

.ICOM EAST, INC. 
Suite 307 
3331 Towerwbod Drive 
Dallas. Texas 75234 
(214) 620-2780 

ICOM CANADA 
7087 Victoria Drive 
Vancouver B.C. V5P 3Y9 
Canada 
(604) 321-1833 
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lflE '\JIEW FROM HERE 

Throughout the early history of Amateur Radio, all Amateurs shared one thing in 
common: an interest in radio technology. Indeed, there was a time when most Amateurs 
were radio engineers. But those were simpler times, when there was little if any 
commercial equipment on the market, and Amateurs had to build their own receivers 
and transmitters. Today, it's a whole new ball game and the emphasis has shifted to 
person-to-person radio communications. I think most Amateurs still have a basic 
interest in the technical aspects of radio, but only to the extent that they can improve 
the operation of their station. Quite simply, they want to have the technical "smarts" to 
intelligently select the equipment for their station, but they don't want to be bogged 
down with details. · 

And, frankly speaking, to most hams there's a lot more to Amateur Radio than 
building your own equipment or experimenting with new devices. There will always be 
an important place for these Amateur activities - perhaps an essential one - but for 
the ham whose primary interest is in personal communications, there's a whole lot 
more: working through Oscar, relaying traffic and phone patches, chasing DX, working 
vhf-fm, slow-scan TV, or simply rag chewing with your buddy half-way around the world 
- the list could go on and on. If you're in this group, I think you'll find that Ham Radio 
Horizons is right up your alley. Our staff will be doing its best to keep you up to date 
on the latest happenings in Amateur Radio in easy-to-read, easy-to-understand terms. 

If you want to get the most out of your station (and who doesn' t?), we'll show you 
how. Want to broaden your horizons to satellite communications or slow-scan 
television? We'll show you the way. Buying a new receiver or transmitter? We'll tell you 
what to look for and how to get the most value for your dollar. Interested in becoming 
an amateur but don't know where to start? We 'll try to point you in the right direction. 
Thinking about moving up the ladder to a higher class license? We'll help you along the 
way, step by step. 

Ham Radio Horizons will do its best to give you the low down on all aspects of our 
hobby, and we will not stand still. We will always be looking for ways to improve 
because Amateur Radio is a dynamic hobby, always on the move - as the equipment, 
techniques, and challenges of Amateur Radio change, so will we. We'll constantly try to 
make Ham Radio Horizons more useful to you as well as more interesting and 
stimulating. I can promise you that we will never become complacent - we'll always 
try to make Ham Radio Horizons better. 

8 Ifill March 1977 

Jim Fisk, W1 DTY 
Editor-in-Chief 



Amplifier in actual operation. 

Radio Co .. Inc. 

2100 Enterprise Parkway 
Twinsburg, Ohio 44087 
(216) 425-3173 



never before has one company presented such 
a broad selection of superb amateur equipment 

Kenwood 
TS-820 

.. . the "PACESETTER" 

Kenwood has attained a 
higher level of achievement 
in ots TS-820 than ever 
reached before. The dis
criminating amateur who 
wants the very best need look no further nor wait any longer. The TS-820 
"Pacesetter'· wi l l provide superior performance, versatility and features lound in no 
other transceiver. The new " Pacesetter" is the ultimate proof ol Kenwood's 
ded ication to offering only the very finest possible. $830.00 Digital readout (DG-1) 
$170 .00 

Kenwood 
TS-520 
A no-compromise. do every
lhong. go everywhere 5 band 
transceiver lor SSS or CW 
that performs equally wel l al 
home. in an automobile. air
plane. boat or trailer. The 
TS-520 leatures built- in AC power supply, bui lt-on 12 volt DC power suppl y, bu ilt- in 
VOX with ad1us1able gain, delay and anti-VOX. plus a host of other important fea
tures and proven Kenwood rel iability . All al a price mosl amateurs can afford ... 
$629.00. 

YAESU 
FT-101 E 
More radio from the radio 
company! The new FT-101 E 
includes a potent R.F. 
speech processor and easy
to-use lever switches. A more 
refined c larif ier control for • 
pushbutton, independent clarifier operation. A 160 meter crystal is included. And 
all the other features that have made the FT-101 series of transceivers among the 
world's most popular are sti ll here: 260 watts SSS PEP and globe circling power on 
CW and AM. 160 to 10 meters range. The FT-101 E ... $749.00 

The 
TEMPO 'ONE' 

The Tempo 'ONE' SSB transceiver r epresents the culminating ach jeve
ment of many years of exper ience in the amateur radio fie ld. M odern 
design, superb perfor mance, sturdy construction, outstanding reliability 
.. . at a surprisi ng ly low price makes t he Tempo 'ONE' the best b uy 
i n transceivers t oday ... $399.00. 
AC/ ONE power suppfy ... $99.00 DC/ 1-A power supply ... $ 120.00 

Tempo 2020 
A new offering by Tempo features phase lock-loop (PLL) oscillator circuit, hybrid 

digital frequency display, advance sol id-state design (only 3 tubes), AC and 12 
voe power supply, CW filter, noise blanker, VOX and semi-break in CW keying ... 
ALL BUILT IN . All amateur bands 80 through 10 meters. Multi-mode USS, LSB, CW 
and AM operation. $759.00 

Please cal l or wme for complete informa tion All solid state amphf1ers are 
available from Tempo dealers throughout the U S. 

The 2K-4 
LINEAR AMPLIFIER 

The 2K-4 linear ampl i fier offers en
gineer ing, construction and features 
second to none, and at a price that 
makes it the best amp Ii l ier value ever 
offered to the amateur. Constructed 
w i th a ruggedness guaranteed to pro
vide a long life of rel iab'e service, i ts 
heavy duty components al low it to 
loaf along even at full legal power. If 
you want to pu t t hat strong c lear 
signal on t he ai r t hat you've probably 
heard from o ther 2K users, now is 
the time. M ove up to t he 2K-4. s 995 

3K-A 
COMMERCIAL/ MILITARY AMPLIFIER 

A high qual ity li near ampl ifier designed lor commercial and military uses. The 
3K·A employs two rugged Eimac 3-500Z grounded grid triodes lor superior linearity 
and provides a conservative three ki lowatts PEP input on SSS with eff iciencies in 
the range of 60%. This results in PEP ou tput in excess of 2000 watts. In addition, 
the 3K-A provides a heavy duty power supply capable of furnishing 2000 watts of 
continuous duty input for either RTIY or CW with 1200 watts out put. Price ... 
$1395.00 

A lso a complete line of h igh power l inear ampl i f iers fo r commercial 
and mil i tary use and industria l power generat ors fo r plasma generation. 
Please call or wr ite. 

TEMPO / FMH-2 

Tempo/ FMH-2 (2 watt VHF / FM hand held) 6 channel capa
bility. solid state. 12 VDC. 144-148 MHz (any 2 MHz). charging 
terminals lor n o-cad cells. S·meter. battery level meter Also 
available lor commercial and marine service . . . . . S 21 g .oo 
TEMPO / FMH . . . . . . . . . . S 1 gg ,oo 
TEMPO / FMH -5 (5-w att) . . . . .. . .. , . . $279.00 

TEMPO 6N2 

TEM PO VH F/ UHF 
Power ampl if iers 

Tempo VHF/ONE 
Advanced design synthesized 2-meter 
transceiver. Features 5-digit LED receiver 
frequency display and lull 2-meter band 
coverage ( 1 46 to 1 48 MHz). automatic 
repeater split, all solid-state, 1 O watts 

utput $495. SSB adapter ... $225. 

TEMPO C L1 46A 

VHF/FM mobile transceiver for 
2 m eter amateur band, 144 to 148 
M H z coverage. Compact , ruggedly 
b ui l t and completely so lid st ate. 
One Channel supplied .. . 2 of your 
cho ice free ... $239.00 

Power ampli f ier for 6 and 2 meter operation. Small , reliable and in
expensive. One f ull KW o f power for SSB operation. Features two 
Eimac 8874 grounded grid triodes, b uilt-in so lid state power supply, 
built -in antenna relay ... $895.00. 

The TEMPO 2002 .. . for 2 meters only .. $745.00 
The TEMPO 2006 ... for 6 meters only .. $795.00 

HBB!!RllO 
11240 W. Olympic Blvd., Los Angeles, Calif. 90064 
931 N, Euclid, Anaheim, Calif. 92801 
Butler, Missouri 64730 

213/477-6701 
714/772-9200 
816/679-3127 



NEWSLINE 
WORLD ADMINISTRATI VE RADIO CONFERENCE proposa l s in FCC 's Third Not ice of Inquiry 

don't provide the new hoped-for Amateur hf bands, but they significant ly expand exist ing 
f requency allocations, and provide two new bands at opposite ends of the spectrum. 

The New 1750-Meter (160 t o 190 kHz) and 3/8 -meter (902 to 938 MHz) bands offer excel
l en t opportunities for experimentation and co!lllTiunication. Other proposed a llocations 
include expansion and s light re - arrangement of existing Amateur bands . Final result 
will depend on agreements rea ched at WARC 79 where all nations have a voice in how the 
"pie" will be sliced. 

GLADE VALLEY SCHOOL combines a North Carolina vacation wi th a very effective two- week 
Amateur licens ing or license upgrading program. The 1977 session runs from July JO to 
August 12. Write to C.L. Pe ters , Box 1461 , North Myrtle Beach, South Carolina 29582. 

NOVICE LICENSE TURNAROUND time can be sharply reduced, according to severa l sources, 
by printing "AMATEUR RADIO NOVICE APPLICATION" in l arge letters on t he envelope us ed t o 
apply for the exam, and then returning the comple t ed exam in the envelope it came in t o 
FCC, Box 1020, Gettysburg , Pennsylvania 17325. Mark enve lope "COMPLETED AMATEUR RADIO 
NOV I CE EXAM ENCLOSED. " 

WEATHER REPORT FROM MARS publis hed in the Malden (Massachusett s) News 
data gathered during Viking's first day on the planet. Light winds from 
the afternoon changed to light winds from the sou thwest after midn ight. 
wind vel ocity during this period was 15 miles per hour. The temperature 
minus 122 degr ees t o minus 22 degree s Fahrenheit. 

was based on 
the east in 
The maximum 
ranged f rom 

" NESSIE" STILL MISSING. The scient ific expedition to Loch Ness during r:he sUl!UTier 
and early fall of 1976 could neithe r confirm nor deny the existence of the famed Loch 
Ness Monster, but they did fi nd s ubmerged ruins that riva l the famous Stonehenge 
structure. Question: how were they bui lt , when, and by whom ? 

EARTH I S OLDER THAN WE THOUGHT. New measuring methods make scientists believe the 
earth is now 20 bil lion years old, and no t 14 bi l lion years as formerly believed . Not 
long ago it was considered to be on l y 4 billion year s o ld. Live and learn. 

NEW RADIO TELESCOPE having a JOO- GHz bandwidth i s nearly ready near t he Amherst 
campus of t he University of Massachusetts . The surface accuracy of the 45 -foot diameter 
dish is one tenth of a millimeter, r:he pointing accuracy is l ess than 2 arc-seconds, and 
its 115-GHz resolution is 40 arc-seconds . Thi s would be equivalent to stand ing in 
Boston and being able to see a man with outs tretched arms standing on top of the Empir e 
State building ! 

1977 ARRL NATIONAL CONVENTI ON wi ll be held June J - 5 in Toron to. For additional 
information, write Box 1011 , St ation C, Scarbor ough, Ontario , Canada NlH 224. 

THE ROCHESTER (NEW YORK) HAMFEST wil 1 run three days this year - May 20 , 21, and 
22. A card to "Hamfest, " Box 1388, Rochester , New Yo rk 1460J will put you on their 
mailing list. 

LF BAND ENTHUSIASTS can join the " Long Wave Club" and receive i ts month ly bulle tin 
Lowdown, covering happening s at frequencies from 540 kHz down . Send 12 l egal-size 
SASEs to H. John Clements, 9010 Tobias #2 58 , Panorama City, California 91402 . 

HOBBY ELECTRONICS FAIR is planned fo r May 18- 22 in Philadelphia. Amateur Radio is 
included wi th other electronics hobbies in the planned exh i bits, works hops and cl i nics. 
Write Industr i al and Scientific Conference Management, 222 West Adams, Chicago, 
Illinois 60606 for details . 

PORTABLE AND MOBILE Amateur Radio operators have not needed to i dentify their sta 
tions as such since last November 26 . However, it is necessary to have a permanent 
mai ling address where the FCC can reach you. If yoU-are contest - oriented, you 'l l 
probably have to sign portable or mobi le anyway, to mee t contest rules. 

"RADIO - HAM OR CB - THEY' RE NOT THE SAME TH ING" i s a new bookle t published to 
help straighten out the a l l-too-common confusion of the communications media. Copies 
are a vai lable from the ARRL for any Amateur working with newspaper, radio or TV peop l e. 
Write to The American Radio Relay League, Newington , Connecticut 06111. 
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FOCUS & COMMENr 
The staff here at ham radio and Ham Radio Horizons consists of people with very diverse 
backgrounds, to put it mildly. We often have a lunchtime gab fest, and the subjects threshed 
about are even more diverse. We had been discussing the various aspects of large ships, 
and someone related a story about a merchant ship that was laden with ri ce, and, after a 
leak allowed the cargo to get wet and expand, it simply burst apart at the seams and sank. 

The story may or may not be true, but nontheless, it could happen. Later, in a reflective 
mood, I thought about how comparative this is to a situation we have in the world of people 
today. By people, I am speaking of those who have had a taste of communications and 
dec ided that they like it; the millions of CBers. If you give it a moment's thought, the 
pressure is logical and inevitable. There are just too many people to f it into that small cargo 
ship at 27 MHz. They have been splashed with the fluid of commu nications and are 
beginning to swell. The pressure that is being created has attracted the atten tion of both 
government and industry, w ith the result that ways are being sought to relieve the strain. 
The outcome of this pressure-relief exercise wi ll have a lot to do with t he future of Amateur 
Radio, in more ways than one. 

Historically, civilizations (organisms, companies, individuals) that have survived under 
pressures have done so by f inding better ways in which to exist or grow. Those who became 
complacent, disinterested, or out-of-touch, have atrophied and died. There is no logical 
reason to expect any different outcome for the Amateur Radio Service, no mat ter how 
emotional the arguments to the contrary. 

Some people have applied the term "elite club" to the Amateur Radio Service. I am not so 
sure that the average Amateur feels all that elite; more than likely he is simply interested in 
doing his thing, be it repeaters, DXing, rag-chewing , traffic-handling, or designing and 
building equipment. Regardless of what we know about ourselves and our hobby, if the 
world around us sees us in this unfavorable light, we are in trouble. The trend must be 
reversed. 

Some very forceful reminders of the consequences of this t rend can be found in many of 
the Amateur magazines and journals: Towns that pass ordinances against antennas; lawsuits 
that entail great expense to defend a hobby that is far less destructive to the environment 
than many hobbies are. No matter how righteous you are, or how well you can present your 
case, it is often an all-out effort to get enough help to successfully defend your hobby. 

The obvious way out, and perhaps in the long run the less painful way, is to become more 
numerous and more vocal. We need great numbers of Amateurs doing thei r thing, and at the 
same time telling the whole world that what they are doing is good, worthwhi le, and 
deserves a place in that world equally as much as does bike-riding , raising horses, racing, 
sail-boating, or any other hobby. 

The question of where we are to get those numbers brings us right back to my previous 
point - there are a lot of people who have tried the communications adventure on 27 MHz. 
Many dislike it and will never be back; many like it as it is and are content to put up with the 
way things are; but many, many, more are looking for a better way to go. That is where you 
and I fit into the picture - we can show them the way, and we can do so without losing the 
pride in accomplishment that makes the Amateur Service one of the most trouble-free parts 
of the radio spectrum. To use a blunt analogy: If they are going to ride t he elevator with you, 
then you may as well teach them how to get aboard without stepping on your toes. 

Finding room for these new Amateurs is where the advancing-technology-to-stay-alive bit 
comes into the plan of things. Sure, it will become more crowded - for a while. But given 
the number of excellent engineers among the Amateur ranks, and with the larger potential 
market for new devices, it's a sure bet that new ways to communicate, new equipment for 
unused bands, and perhaps even new bands, will be forthcoming. The Amateur Radio 
Service must become large enough, and sophisticated enough, to apply pressure in a 
positive manner for its own good. 

We at Horizons are here to foster orderly growth along with pride in achievement. To 
those of you who would like to help, an enthusiastic " Welcome Aboard. " 

12 m March 1977 

Tom McMullen, W1SL 
Managing Editor 
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INTERVIEWS 
JOHNJOHNSTON,K3BNS 
Chief, FCC Amateur and Citizens Division 

To Radio Amateurs, the FCC's 
Amateur and Citizens Division 
is the Federal Communications 
Commission. That's the part we 
deal with, so that's the part 
that counts. The Amateur and 
Citizens Division is, in turn , 
ably led by its highly visible 
Division Chief, John Johnston, 
K3BNS. 

In this inaugural issue of 
Ham Radio Horizons it is only 
fitting that the FCC be 
included, and, we thought, 
what better way could there be 
of doing that than an in-depth 
discussion with the FCC's 
most important Amateur (to us), 
K3BNS? Several phone 
discussions later we - Ham 
Radio Horizons publisher Skip 
Tenney, W1 NLB, and Ham 
Radio Horizons Contributing 
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Editor (and HR Report Editor) 
Joe Schroeder, W9JUV -
found ourselves sitting with 
John in his fifth-floor office in 
the Commission's Washington 
headquarters building. 

We had decided beforehand 
on a " Question and Answer" 
format for our discussion, with 
the expectation that both the 
questions and their answers 
could lead us into some pretty 
meaty areas. We weren't 
disappointed. In fact, what we'd 
envisioned as a nice one-time 
article for Volume I, Number 1, 
has expanded itself into a very 
informative series we'll be 
running. Here, then, is the first 
part of a very informative day's 
conversation with John 
Johnston. 

John ... how did you get to 
be Chief, Amateur and 
Citizens Division, FCC? 

Ham Radio Horizons: John, 
before getting into the nitty 
gritty of the Amateur Radio 
Service and the FCC, let's talk 
about you for a moment. How 
did you get to be Chief, 
Amateur and Citizens Division, 
FCC? 

John: Well, I started out in 
Amateur Radio in 1954 when I 
was licensed as KN2HHR. 

Oddly enough, it was my wife 
who really pushed me into it. 
I'd gotten interested in radio 
'way back in 9th grade but -
after the placement tests I took 
in the Navy showed I had zero 
aptitude for CW I never did 
anything about it unt il after we 
were married. She had a 
reason, of course - her dad is 
WSRE, and she wanted an 
inexpensive way to talk home 
on Sundays. She got it - I 
don 't know how inexpensively -
- and we still do talk to him on 
75 meters most Sundays. 

I joined the FCC in 1972 as 
Chief of the Rules and Legal 
Branch of the Amateur and 
Citizens Division. Then I was 
away from Amateur and 
Citizens for a year but returned 
in September, 1975, as Chief of 
the Division. 

Prior to joining the FCC I 
worked in the electronics 
industry where I was with GE, 
RCA, and Sperry Gyroscope. By 
the way, I got my first exposure 
to CB at Sperry where we used 
the old Stewart Warner Porta
Phones on 465-MHz Class B -
remember them? As a result 
I've also had a CB license for 
some time. 

HRH : Speaking of CB, a lot of 
people don't see the distinction 
between Amateur Radio and 
CB. How do you explain the 
difference? 



John : At first glance they're 
similar because they are the 
only two-way radio services 
that are made available to 
anyone who wants them 
without that person having to 
demonstrate a specific need. 
The difference is that CB is 
intended to be a short-range, 
affordable, strictly domestic, 
two-way communications 
service available to essentially 
everyone. 

Amateur and Citizens is by 
far the largest division in 
the Bureau ... 

Ham radio , on the other 
hand, is intended to fulfill the 
objectives of Part 97.1 of the 
Rules. Amateur Radio appeals 
to the technically minded while 
also providing long-range 
communications. As such it is 
recognized internationally and 
is the subject of many treaties 
- for example, those 

97.1 Basis and purpose. 
The rules and regulations in this 

part are designed to provide an 
amateur radio service having a fun
damental purpose as expressed in 
the following principles: 
(a) Recognit ion and enhancement 
of the value of the amateur service 
to the public as a voluntary non
commercial communication ser· 
vice, particularly with respect to 
providing emergency communications. 
(b) Continuation and extension 
of the amateur's proven abil ity to 
contribute to the advancement of 
the radio art. 

(c) Encouragement and improve· 
men t o f the amateur radio service 
through rules which provide for 
advancing skills in both the com
munication and technical phases 
of the art. 

(d) Expansion of the existing reser
voir within the amateur radio ser
vice o f trained operators, techni· 
cians, and electronics experts. 
(e) Continuation and extension of 
the amateur' s unique ability to 
enhance international good will . 

Typical pose of an FCC staffer, telephone to ear. Gary Hendrickson. W3DTN, is one of 
the more active Amateurs in the Amateu r and Citizens Division. 

permitting Amateur operators 
to handle third-party traffic. 

HRH: Since Amateur and 
Citizens plays such an 
important role in our Amateur 
Radio lives, I think our readers 
would like to know a little more 
about your Division. How many 
people do you have, and how is 
the Division set up? 

John: First of all, we're a part 
of the Safety and Special 
Services Bureau, which 
administers 40 or 50 different 
communications services. By 
administer, I mean we handle 
rules , regulations, prosecution 
of enforcement actions, and we 
issue licenses. Amateur and 
Citizens is by far the largest 
Division in the Bureau with 
about 120 people, including 
both Gettysburg and 
Washington. 

Some of the other Divisions 
of Safety and Special Services 
include Aviation and Marine, 
Industrial and Public Safety 

Rules, Industrial and Publ ic 
Safety Facil ities, and Legal 
Advisory and Enforcement. 

Amateur and Citizens has 
three branches. Gettysburg is 
called the Facilities Branch and 
is the largest with about 90 
people. It 's headed by Anna 
Deatrick. Facilities branch 
processes and issues all 
licenses for us plus those for 
Aviation and Marine and 
Restricted Radiotelephone 
Permits. Processing includes 
checking for correctness and 
doing any needed followup, 
then authorizing the application 
for grant after wh ich the 
applicat ion goes to the 
computer and the license
printing machine. They also 
compile all the license records 
used in the field offices by 
monitoring stations. 

In Washington we have two 
branches: Rules and Legal is 
headed by Joe Johnson 
(W3GGO) and his branch 
reviews all the petitions we 
receive, prepares drafts of 
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Notices of Proposed Rule 
Makings and Report and 
Orders, and does any analysis 
involved in putting a case 
to.gether for presentation to the 
commissioners. His group also 
will present cases to the 
commissioners as well as 
interpret rules and answer 
questions from individuals 
concerning the rules. 

Our other branch is the 
Operations Branch and is under 
Joel Morris. He has a PhD in 
business administration as well 
as some other degrees. His 
group's job is systems 
engineering - making the 
licensing system flow , for 
example. That's something 

Now we actually have 
people looking at what we 
are trying to accomplish 
and what is the best way of 
doing it. 

new, you know. We've always 
had systems here and they've 
sort of grown like Topsy so 
that's why they weren't too 
efficient. Now we actually have 
people looking at what we're 
trying to accomplish and 
what's the best way of doing it. 
That's why we were able to dig 
ourselves out of the hole that 
we were in. Everybody was 
saying, this fall , " Boy, this sure 
beats last year," but last 
September we were receiving 
and processing 50 per cent 
fewer applications than we've 
been doing this September. 
The difference is that now 
we're not doing a lot of things 
that we used to do that simply 
didn 't contribute to the end 
result. 

Public information is the 
other thing the Operations 
Branch is working hard on. In 
the past we tried to meet the 
public with a "one-on-one" 
approach by answering every 
letter and the like, but now we 
just don't have the resources to 
do that. But we don ' t want to 
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drop communications so we're 
back looking for a way to 
answer such inquiries as, 
" What does this rule mean?" 
or, "Can I do this?" To do so, 
we're trying to upgrade all our 
bulletins, issue more news 
releases and Public Notices, 
attend more CB and Amateur 
affairs where we can present 
our story and meet with people, 
and have question-and-answer 
sessions. 

We're in the midst of 
rewriting the CB rules to make 
them more readable. We're 
using tape-recorded messages 

to answer as many calls as we 
can. We're also trying to get as 
much info as we can to the 
media because - particularly 
in the CB field - they are 
thirsting for knowledge and if 
we don't provide it they make 
up things! That makes it worse 
than ever, of course! On the 40-
channel expansion, for 
example, we've spent more 
time denying or correcting 
false stories than we did 
working on the expansion. So, 
information is another major 
concern of that group. 

Another major area is what 

If you've ever wondered what the FCC uses to check your license status here it is. 
These books that Gail Dinwiddie is chec king show not only you r call , name and ad· 
dress - all cross references - but also your expiration date. and fu ll rundown of al l 
addit ional licenses you may hold . Changes too late to be on the computer prin tout 
books are updated weekly on microf ic he. 



we call "Public Reference" -
the followup that's necessary 
when someone's license "falls 
through the crack." That's 
unfortunately still a major 
problem. Ideally we should get 
that part of the system fixed so 
it simply doesn't happen and 
we've got a couple of things 
going on that. One's a contract 
for a new design data system 
- one problem is that the 
present system has simply 
evolved while no quality control 
system has evolved with it. As 
a result, the only real check we 
have on how well we're doing 
is by how many people are 
complaining that it isn't! - via 
call-ins and write-ins. 

"Getting rid of WN was a 
big factor in rewriting 
the computer program 
for Amateur licensing." 

We know we're doing better 
now, for example, because CB 
call-ins have dropped 
drastically in the last couple of 
weeks. That's because our 
systems people were able to 
figure out from the type of 
inquiries we were getting 
where the problem was in tlw 
computer program and how it 
could be corrected. In this case 
they found that since the first 
of the year about 145,000 CB 
licenses in various zip-code 
blocks had simply not been 
received by applicants! We 
went back to the computer, had 
those missing blocks reprinted 
and mailed, and the phones 
stopped ringing! 

Now we're seeing the call-in 
volume from Amateurs growing 
as the number of Amateurs 
being licensed or upgrading 
grows. That's one reason why 
we had to drop the WN prefix, 
by the way. The computer 
program for Amateur is a very 
old one and it's simply not able 
to cope with current growth, 
and getting rid of the WN was 
a big factor in our getting that 
part of the program changed. 

There's always a basic 
problem, of course - money! 
But the thing we're now 
starting to do is to apply some 
of the techniques we 
developed in working our way 
out of the CB licensing 
landslide to processing 
licenses for Amateurs . Of 
course, Amateurs have been a 
lot more tolerant of our 
problems than the CBers have, 
because most of the Amateur's 
licensing problems have been 
renewals, and Amateurs felt -
rightly - that once they've 
sent in that renewal they can 
keep right on operating no 
matter how slow we are. 

HRH: Just how important is the 
Amateur Radio Service to the 
FCC? In what kind of esteem 
are we held by those in the 
Commission? 

John: Over the past 4 or 5 years 
I've been the one who's had to 
present cases concerning the 
Amateur rules to the other 
people in the Commission who 
would have to agree to 
changes. People in 
Enforcement, Field, 
Engineering, and the General 
Council , and of course there 
are a great many hams in 
practically all of those other 
groups. Many times I'll get the 
question, "Why do hams want 
to do this?" or, "What's this 
really for?" but then after 
another moment they'll say, 
" Though I don' t really see why, 
I'm going to go along with it 
because the Amateurs have a 
good reputation and sure don't 
cause my people any trouble!" 
I think that's always been the 
case. 

Amateur Radio is the oldest 
service - Marconi always 
considered himself a ham and 
Amateur Radio really did 
provide the first two-way radio 
communications - there were 
hams before. there was 
anything else. Amateur Radio 
has always been an integral 
part of the Commission's 
activities, and one of its 
unusual roles to me that it's 
the one service which 

does not involve competing 
against commercial interests. 

In other services there are 
usually always commercial 
interests that are always 
butting their heads together 
over something. In the Amateur 
Service those competitive 
values don't apply. We 
Amateurs might want the rules 
changed to make contesting 
easier, for example, but also 
want the change as one that 
benefits all the ham fraternity. 
What makes it hard for others 
in the Commission who aren't 
hams to understand us is that 
our values and concerns aren't 
at all like those of the other 
services with which they deal. 

"In amateur radio it's the 
users who are pushing 
for and developing the 
innovations." 

One other feeling about 
Amateur Radio that seems to 
exist within the Commission is 
a feeling that Amateur Radio is 
on the forefront of technology, 
more so than possibly any 
other service. And, in Amateur 
Radio, it's the users who are 
pushing for and developing the 
innovations. 

HRH: In your opinion, where is 
Amateur Radio headed today? 
We've certainly got a revolution 
in numbers going . . . 

John: Well, in the first place, 
there'll always be a role in the 
communications field for 
Amateur Radio. In 1979 (the 
forthcoming World 
Administrative Radio 
Conference, where the radio· 
frequency spectrum will be 
reallocated between the various 
services. Editor) we may see a 
cutback or we may see an 
expansion. But either way, 
Amateur Radio is here to stay. 
As for Amateur Radio in this 
country, I see definite trends -
some good and some bad .. . 

Continued next month . . . Eat 
your hearts out, FCC watchers ! 
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RIDING HIGH WITH 
OSCAR SATELLITES 

• • • l 

. · .. ; ;.:_:,-~" .. ~; . .. .,. ... 

BY ANTHONY R. CURTIS, K3RXK 

Viking lander spacecraft peers 
at a rocky landscape and points 
a metal finger into the Martian 
sky. Pictures of red dust ride a 
radio beam out to our green 
planet where scientists flush 
with excitement as digital logic 
recreates the desolate vista. 
Bursting with the news from 
Mars, a researcher rushes down 
a corridor of the Jet Propulsion 
Laboratory in California and 
fires up amateur radio station 
N6V. 

Signals from N6V stream up 
to a 65-pound communications 
satellite in Earth polar orbit and 
contact is established with 
ham station W3UN 
operated by Ed Clammer, 3000 
miles away at Bethesda, 
Maryland. The fresh snapshots 
from Mars are transmitted 
through the 900-mile-high 
OSCAR satellite to Ed. When 
the satellite is high over the 



north Atlantic, W3UN sends the 
pictures up to the bird where 
they are beamed down to Pat 
Gawen's station, G310R, at 
Norwich, England. Man's first 
views of Mars are bounced 
around our globe by man's first 
system of privately built and 
maintained Earth satellites. 

The seven satellites 
launched so far in the system 
have been called OSCAR for 
Orbital Satellite Carrying 
Amateur Radio. All have been 
designed by amateur radio 
operators and built in their 
garages, basements, and 
private workshops. OSCAR 1 
was launched more than 15 
years ago aboard a Thor-Agena 
rocket from Vandenberg, 
California, on December 12, 
1961. It weighed 10 pounds, 
transmitted with one-tenth watt 
of power and beamed telemetry 
data about itself for three 
weeks to hams on Earth. 
OSCAR 2's data streamed 
down for 18 days. 

OSCAR 3 lived only three 
weeks of 1965 but was the first 
active satellite. It used a one
watt transmitter to repeat 
signals heard from ham 
stations on Earth. A total of 100 
different amateur radio stations 
in 16 countries used OSCAR 3, 
making it the first free-access 
communications satellite in 
history. 

OSCAR 4 boasted three 
watts transmitter power and 
provided the first direct U.S. to 
U.S.S.R. contact via satellite. 
OSCAR 5 was built by students 
at Melbourne University in 
Australia. The batteries in its 
radio lasted 1 V2 months in 
1970. 

OSCARS all have been 
blasted into orbit as piggyback 
riders alongside government 
satellites. NASA uses ham
radio satellites to replace dead
weight ballast. This can be 
justified because the birds are 
put to educational use in 
schools around the world. The 
last two satellites in the 
OSCAR series still are in orbit 
and in daily use; more are 

about to be launched. 
OSCAR 6, launched October 

15, 1972, still is going strong. 
This active-repeater satellite 
weighs 40 pounds and can be 
turned on and off by ground 
command. It can receive 
messages, store them, and 
repeat them later following 
ground instructions. 

OSCAR 7, in orbit since 
November 15, 1974, has served 
many times to transmit medical 
data, weather bulletins and 
emergency communications as 
well as the usual ham chit-chat. 
It too can store and replay 
messages and be commanded 
on or off from Earth. It weighs 
65 pounds and has a two-watt 
transmitter. 

Emergency possibilities 
Electrocardiogram impulses 
from a heart patient have been 
sent by George Dillon, W6ELT, 
from Santa Ana, California, via 
OSCAR 7 to Len Aberbach, 
K3A TA, at the National 
Institutes of Health, 
Washington, D.C. Fred Merry, 
W2GN, has transmitted EKG 
readings from a moving 
ambulance in New York to 
Washington, D.C. 

Miami hams maintain a 
weatherwatch with bulletins 
transmitted via OSCAR. A 
Coast Guard cutter crew on 
extended tour, far north in the 

OSCAR 6 was dedicated to the memory 
of an AMSAT official, W3ZM. The ribbon 
"bow-tie" attachments on the fron t and 
rear of the housing are antennas. They 
are simply steel rules s imilar to the ones 
you might buy at a hardware store, fold
ed up and secured by a pin. When the 
satell ite is ejected from the launch vehi· 
cle the pins are pulled out and the rules 
unfold in frictionless space to form 
antennas. Solar power-collecting cells to 
recharge the batteries are located on the 
s ides and cover of the satellite. 

Arct ic Ocean, keeps in touch 
back home via OSCAR. And 
Doug Millar, WB0NST, of 
Rutland , North Dakota, took his 
OSCAR Earth station to New 
Orleans to permit youngsters 
attending a Lutheran Church 
rally to communicate th rough 
the satellites. 

Hams use OSCAR 6 and 7 
everyday, even as they are 
readying number eight to go up 
this year (1977). Other OSCARs, 
capable of even more exotic 
forms of communications 
controlled by tiny computers, 

Whenever two ground stations can " see" the satellite they can use it to talk to each 
other. The distance between stations can vary from a few miles to several thousand 
miles. Future satellites will be placed in a higher orbit, which will increase the max
imum separation between stations. 
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Satellite Operating Frequencies 

Oscar6 
Input (uplink) frequency 

145.9 to 146.0 MHz 

Oscar7 
145.85 to 145.95 MHz 

432.125 to 432.175 MHz 

Output (downlink) frequency 
29.45 to 29.55 MHz 
29.45 MHz beacon 

29.4 to 29.5 MHz 
145.975 to 145.925 MHz 

29.502 MHz beacon 
435. 103 MHz beacon 

Note: The uhf translator inverts the signals; USB on 432 MHz becomes LSB on 
145 MHz. There is no signal inversion through the vhf translators of either 
Oscar 6 or Oscar 7. 

are under construction and on 
ham drawing boards. 

Amateur radio operators have 
great fun talking with each 
other through the satellites. 
Pat, G310R, has contacted 
hams in 80 countries via 
satell ite. Dick Cotton, W8DX, 
Detroit, Michigan, has talked 
with hams in more than 50 
countries on five continents. 
Bud Schultz, W6CG, Anaheim, 
California, has worked hams in 
all 50 states. 

Suby, VU2UV, in southern 
India, has talked via OSCAR 
with amateurs in Finland, 
Rhodesia, Poland, Germany, 
Japan and the U.S.S.R. Vic 
Politi, W1 NU, Fairfield, 
Connecticut, is an amateur 
bulletin station broadcasting 
news about OSCAR, through 
the satellites, to all hams. 

Best of all, you can get in on 
the fun and excitement of the 
OSCAR satellites even before 
you get your ham license. Many 
shortwave listeners (SWLs) 

from the satellites to earn 
Radio, Space-Exploration, 
Communications, Electronics, 
Signaling, Electricity, 
Engineering, and Emergency
Preparedness merit badges. 
Elementary and high-school 
students can learn math, 
physics, astronomy, 
electronics, communications, 
and space science from 
OSCAR. All you need is a 
simple shortwave receiver to 
tune 29.400-29.550 MHZ in the 
ten-meter ham band. 

The American Radio Relay 
League (ARRL), 225 Main 
Street, Newington, Connecticut 
06111, has a curriculum book 
available free to any school 
teacher for use in the 
classroom. The book explains 
in elementary language how to 
use a simple shortwave 
receiver to learn what keeps a 
satellite up, what governs its 
speed, and how to use OSCAR 

for class activities, even 
without an amateur radio 
operator's license. 

Hams transmit single
sideband (ssb) voice, 
International Morse code 
signals, slow-scan television, 
radioteletype, and other kinds 
of signals up to the OSCARs at 
frequencies of 145.850-146.00 
MHz in the two-meter band. 
OSCAR hears those signals 
and repeats what it hears down 
to Earth in the ten-meter band. 

Canadian hams have put 
OSCAR to use, locating 
downed aircraft. Using the 
satellite and a beacon radio 
transmitter aboard a simulated 
plane crash, amateur operators 
hundreds of miles away have 
been able to pinpoint the 
location of a downed aircraft 
within five miles, minutes after 
a crash. Other Canadian 
amateurs at Montreal chatted 
with friends across North 
America via OSCAR from a 
special station, CZ20, set up at 
the Olympics. 

More than 500 Los Angeles 
high-school students and 
teachers took part in a live 
OSCAR radio contact last April. 
Another time, the governor of 
South Carolina visited a special 
bicentennial ham station, 
AA4SC, and chatted via OSCAR 
with YV5ZZ in Venezuela, 
VE3SAT in Ontario, W1NU in 
Connecticut, and K20VS in 
New York. 

Anyone can eavesdrop on 

tune in on the ten-meter 
amateur band to hear the birds 
as they sail by overhead. 

Final preparations on OSCAR 7 are being made by Marie Marr, 
technician, Jan King, W3GEY, and Dick Daniels, WA4DGU. 

Organizations and uses 
The international ham club 

which coordinates OSCAR 
activities is the Radio Amateur 
Satellite Corporation (AMSAT). 
Shortwave listeners and hams 
who send reports of hearing 
OSCAR satellites to AMSAT 
can receive QSL cards 
confirming the reception . 
Reports to AMSA T often 
include telemetry data received 
from OSCAR. 

Boy Scouts can use signals 
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these conversations. OSCARs 
6 and 7 circle the globe every 
two hours, passing over the 
whole face of the Earth in a 
day. You don't have to have 
your license to listen in, but I'll 
bet once you feel the fire of 
excitement in listening to 
OSCAR you'll want to get at 
least the Technician class 
license necessary to use the 
birds. 

Equipment needed 
To hear OSCAR signals 

through your receiver, you need 
only a simple antenna. Almost 
any outside antenna, cut for 
SWL or ham bands, can be 
hooked to your receiver to 
bring in the satellite. A very 
good antenna, cut especially to 
listen to OSCAR, would be a 
horizontal wire dipole. A dipole 
is constructed of two eight-foot 
lengths of wire of any size; a 
set of three insulators of 
plastic, ceramic, glass, or 
wood; and enough RG-58/U 
coaxial cable to serve as a 
lead-in wire from the center 
insulator of the dipole into your 
listening shack. 

Antenna wire, insulators, and 

This array of equipment is empress ive, 
but not all of it is required to work 
through the OSCAR spacecraft. Only 
two or three pieces of apparatus are be· 
ing used by operator WA1JLD at 
WA110X, the club station at the Talcott 
Mountain Science Center, in Avon, Con· 
necticut. Note the large, classroom size, 
OSCAR locator behind the operator. The 
Talcott Mountain faci lity was a leader in 
developing programs that would in· 
troduce amateur radio and satellites to 
students all across the country. 

COAXIAL CABLE 
IRG-58 OR RG· 8) 

TO RECEJVER 

TO ANTENNA 
TERMINAL 

BRAID TO GROUND 
TERMINAL 

A simple dipole cut for the 10-meter (29-MHz) band will allow you to listen to both 
OSCAR 6 and 7. Antenna height above ground is not particularly critical , but a 15· 
to 20-foot minimum is a good starting place. 

coax are available at 
electronics parts stores in 
many towns and from such 
national chains as Radio 
Shack. The insulators, which 
can be made easily from solid 
plastic, wood, or glass, prevent 
each eight-foot length of wire 
from touching the other. Tie an 
eight-foot length to each side 
of a center insulator and run 
the wire away from the center 
insulator in a straight line. Use 
an insulator at the far end of 
each eight-foot section of wire 
to prevent an electrical 
connection from the wire to 
antenna supports such as 
trees, poles, buildings or ropes. 

You may subsitute RG-8/U for 
RG-58/U coax if you like. Both 
kinds will have a center 
conductor surrounded by white 
plastic insulation. Outside that 
white plastic insulation is a 
surrounding shield of copper 
braid. Outside the copper braid 
is a black rubbery-plastic 
covering to protect the coax 
from weather. Using the end of 
the coax cable outside at your 
antenna, connect the center 
conductor of the coax to one 
side of the antenna at one end 
of the center insulator. Connect 
the copper braid to the other 
eight-foot length of antenna 
wire at the other side of the 
center insulator. Inside your 
listening shack, attach the 
center conductor of the coax to 
a post or connector marked 
"antenna" on your receiver. 

Attach the shield braid of the 
coax to the post marked 
"ground" on your receiver. Your 
receiver will work even better if 
you run a heavy copper wire 
from that same "ground" post 
on your receiver to a four- to 
eight-foot metal rod driven in 
the ground outside your 
listening shack. 

Ham Radio Horizons offers 
for sale a number of good, 
elementary books if you would 
like to learn more about how to 
make good antennas to hear 
the satellites and other ham 
bands or how your receiver 
works. They also have license 
manuals to help you get a ham 
ticket. 

Oscar beacons 
Most beginners first listen 

for the satellite's telemetry 
beacons. Both OSCARs have 
beacons which are radio 
signals transmitting strings of 
numbers in radiotelegraph code 
(CW). These beacons can be 
copied easily and deciphered 
to find out about temperatures 
inside and outside of the 
satellites as well as battery 
voltages and current drain from 
the batteries inside OSCAR 
satellites. The birds are 
powered by rechargeable 
nickel-cadmium (NiCad) 
batteries which take in new 
energy from the sun through 
solar cells on the satellite 
skins. OSCARs even have 
electronic alarm clocks inside 
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Although the OSCAR satellites are 
amateur projects , the spacecraft must 
meet the same exacting speci fications 
as any commercial satell ite. Here Perry 
Kline, K3JTE, and Jan King, W3GEY, 
prepare to submit OSCAR 7 to 
temperature and vacuum tests. 

to remind control stations 
when internal housekeeping 
chores must be done. You can 
find out what time OSCAR 
thinks it is by copying the 
telemetry beacon. 

Listen for the OSCAR 6 
telemetry beacon at 29.450 
MHz. OSCAR 7's beacon 
usually is stronger and can be 
copied at 29.502 MHz. Since 
the satellites are in orbit 900 
miles high, you can be as far 
away as 2,450 miles and copy 
signals from OSCAR when it 
comes over your horizon. It 
need not be directly overhead 
but can be as far as 2,450 miles 
east , north, west , or south of 
your station . If the satellite is 
exactly half-way between two 
ham stations, they can be up to 
4,900 miles apart and 
communicate. 

Your receiver should be 
equipped with a bfo (beat
frequency-oscillator) or other 
means of making the dots and 
dashes of the International 
Morse radiotelegraph code 
sound like "dit" and "dah" 
tones when CW is being 
transmitted. You will use this 
feature to listen in on hams 
talking in single-sideband voice 
as well as CW. 

Don 't be discouraged if the 
voices or code you copy seem 
to fade in and out. The satellite 
is tumbling s lowly in orbit and 
its signals are being affected 
by passing through the 
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ionosphere. And you won't be 
able to hear both satellites at 
the same time as they are in 
slightly different orbits. 

Hams all over the world work 
through the satellites, 
including stations in such 
exotic locales as Senegal , the 
Channel Islands, Sardinia, The 
Ivory Coast, and even Sable 
Island, a small rocky place off 
the east coast of Canada. 

Dr. Peter Peham is a flying 
doctor working the northern 
slopes of Mount Kilimanjaro , 
Kenya. Pete got an old 
radiotelephone, a vacuum tube, 
some coaxial cable , and a 
bunch of empty aspirin tins . 
With the quartz crystal from his 
airplane radio, he built a 
transmitter right out there in 
the African bush and fired up 
to talk with hams via OSCAR. 
Using his call letters, 5Z4JJ , 
Pete made his initial satellite 
contact with 4W1 ED more than 
1000 land miles away in Yemen. 
Since then he has talked via 
OSCAR with hams in more than 
18 countries on three 
continents. 

OSCAR excitement 

I came down with a bad case 
of OSCAR fever a couple of 
years ago and haven' t gotten it 
out of my system yet . In fact, 
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Some older receivers need a bit of help 
to hear 10-meter signals well. A 
preamplifier can be connected ahead of 
the receiver for better results. Some of 
the receiving preampli fiers that are sold 
for Citizens Band use might work well for 
this purpose. Instructions on how to 
build your own simple preamplifier can 
be found in The Radio Amateur's 
Handbook. 

each contact through OSCAR 
adds fire. I strung my ten-meter 
dipole receiving antenna 
between two chimneys on my 
house and hooked the coax to 
my general coverage receiver (a 
Kenwood QR-666 which sells 
for under $300). 

I tingled with excitement 
when I first fired up my own 
OSCAR Earth station. The ten
meter band was silent as the 
satellite crossed the equator 
and moved north toward the 
United States. Suddenly, as the 
satellite came over my horizon 
some 2,450 miles to the 
southwest, the band came alive 
with signals. There was the 
Morse-code telemetry beacon 
on 29.502 MHz. Morse code and 
ssb voice signals were 
everywhere between 29.400-
29.500 MHz. OSCAR 7 was out 
over the Rocky Mountains, 

~ 
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ORBITING S ATEUITE CARRYING AMATEUR RADIO 

Co11firming 
Ru1ptio11 By 

WlDTY 

' 
QSL (confirmation) cards will be sent to listeners who send reports of receiving 
the beacon or telemetry information from OSCAR satellites. Write to 
Radio Amateur Satell ite Corporat ion, P.O. Box 27, Washington, D.C. 20044, and 
tell them which satellite you heard, what frequency you listened to and what the 
in formation was that you copied. There is a different card for OSCAR 6. 



Metric Equivalents. Rather than break up the flow of 
the story with many parenthetical statements, here 
are the metric equivalents of some measurements 
and dimensions used. 

900miles = 1450km 
1000 miles = 1600 km 
1200 miles= 1930 km 
2450 miles"" 3940 km 
3000 miles .. 4825 km 
4900miles = 7880km 

4 feet "" 1.2 meters 
8 feet "" 2.4 meters 

10 pounds =4.5 kg 
40 pounds "" 18 kg 
65 pounds "" 29 kg 

streaking north at four miles 
per second. 

I calculated I would be able 
to hear my own signal coming 
down near the frequency of 
29.480 MHz so I tuned my 
receiver there and transmitted a 
long string of "dits," the letter 
"E" in Morse code. And there it 
was, my own dits coming back 
to me from high above the 
Rocky Mountains. Quickly, I 
sent a simple 

CQ DE K3RXK 

"Hey, I would like to talk to 
someone." 

Immediately, Gordy, operator 
of ham station VE5XU who had 
been listening on my 
frequency, answered me, 
"K3RXK de VE5XU." I tingled 
with excitement. 

Here I was - a licensed ham 
for many years - using an 
orbiting satellite floating 
across the sky out west more 
than 1000 miles from my 
Pennsylvania home, contacting 
another fellow all the way up in 
Saskatchewan, Canada. 

Gordy and I talked for about 
five minutes, exchanging signal 
information while the satellite 
raced northward. OSCAR 7 was 
in view of my Earth station only 
20 minutes on that pass. I used 
that all up in listening for my 
signals, and talking to Gordy. 

My first trans-Atlantic DX 
contact came on the third 
night. OSCAR 7 was over the 
North Atlantic when a station 
in England came back to 
myCQ. 

My first use of OSCAR 6 
came a bit later. The OSCARs 
are in similar orbits, one 
trailing the other. After a 

satellite crosses the equator, it 
passes over the United States 
from South to North. The Earth 
also is moving sideways under 
the satellite so OSCAR seems 
to move to the West on each 
pass. If the satellite comes up 
over the Southeastern United 
States one hour, it will come 
northward over the Rocky 
Mountains two hours later. And 
nearly two hours after that it 
will come North over the 
Pacific Coast. And so on 
around the Earth, daily covering 
the United States and the 
world. 

If you have a scientific 
pocket calculator and want to 
add up the satellite's exact 
location once you hear it, 
OSCAR 6 takes 114.99449 
minutes to get around the 
Earth once. It appears to move 

Since OSCAR Is continually moving, and 
the earth is rotating underneath, locating 
its position in the sky at any one time 
can be a problem. The Satellabe, plc
t u red here , quickly provides the 
necessary orbital and antenna pointing 
information to communicate through the 
satellite. The Satellabe is available from 
Ham Radio Horizons for $7.95, postpaid. 

The ease of OSCAR operation has been 
demonstrated by W2GN at many conven
tions and meetings throughout the 
eastern part of the country. A ground
plane antenna for 432 MHz allows Fred 
to operate through the uhf portion of the 
satellite. 

west by 28.7486 degrees along 
the equator each rotation and it 
crosses the equator at an angle 
of 101.6015 degrees. OSCAR 7 
has a period of 114.94478 
minutes; an Increment of 
28.7362 degrees per revolution; 
and an inclination of 101.7010 
degrees. For more information, 
write AMSAT at P.O. Box 27, 
Washington, D.C. 20044. 

Hams work the satellite from 
most anywhere. Dick Long, 
WA4JID, of Plantation, Florida, 
has chatted from aboard his 
sailboat on an ocean cruise 
down through the Florida Keys. 
So, dust off your shortwave 
receiver. Hang out a wire 
antenna. Cock an ear toward 
OSCAR. You might hear Sable 
Island or the Hawaiian Islands, 
EKGs or hurricane bulletins, a 
ham in his car or in his boat. 
You might even hear my 
station, K3RXK, as I talk with 
new states and countries. If 
you do hear me, send a 
reception report. I'll be glad to 
return one of my QSL cards for 
your collection. We'll share the 
excitement together as we ride 
along on the ham radio 
satellites. HRH 
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THE NOT-SO-ROCKY ROAD 

FROM CB TO HAM 
Now is the Time to Take Your First Step on the Journey to 
Amateur Radio Where You'll Find Fun and Companionship. 
Here 's an Overview of the Super Highway to Ham 

BY JAMES H. GRAY, W2EUQ 

So you're a CBer and want to 
become a ham? Great! 
Welcome to the fraternity of 
amateur radio. The full name of 
our hobby is the Amateur Radio 
Service, with emphasis on 
service; to each other, to 
beginners and to the 
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community. Just ask a ham for 
help, and he is more than 
happy to be of service to you 
and anyone else who needs it. 
Radio amateurs, traditionally 
and with great pride, form the 
backbone of non-commercial 
communication in the world . 

All that's necessary for you to 
begin is to have the desire; 
there's a huge world of 
commun ication opportunities 
out there just wait ing for you to 
take part. 

What can I do? 
Rag chewing? You bet! And 

you are not limited to five 
minutes, either. Work DX? Sure; 
as much as you can rack up or 
have time for. In fact, DXing is 
encouraged and a whole 
branch of amateur radio 
operation is dedicated to 
working DX. Are you tired of 
being " rock-bound" or 
"channelized?" Then become a 
ham. Did you knbw that hams 
are legal " s liders?" Not only on 
one or two bands, but on all of 
them. In fact, if you don' t use a 
vfo, you're old-fashioned ! 

Until recently, when 
seventeen new channels were 
granted to the Citizen's Radio 
Service, the CBer was 
restricted to just twenty-three 
channels. Now, even forty 
channels is lim ited in its ability 
to accommodate the 
communications burden, 
particularly when you consider 
that those channe ls are located 
in a small portion of the old 
eleven-meter amateur band, 
long a favorite of DXers among 
hams. On the other hand, 
amateurs are welcome to use 
many authorized bands ranging 
f rom our " top" band - 160 
meters - lying just above the 
a-m broadcast band, to the 
ultra-high frequencies which 
are located above the TV 
channels. In between, we enjoy 
the use of the high-frequency 
bands: 80, 40, 20, 15, 10 and 6 
meters - even 2 meters, wh ich 
is technically a vhf band; all 
having different " personalities" 
and communications 
capabilit ies. 

Learning is fun, too 
Are you concerned about the 



The beginning amateur can improve his 
signal by using a beam antenna. The 
cubical quad is a simple, inexpensive, 
and very effective beam that can be built 
f rom readily available materials. 

"code," and do you worry 
about passing theory? Well, 
you can quit worrying, a five
year-old boy in Vincennes, 
Indiana did it last summer and 
is now on the air as WN9VPG 
-:-- a Novice Class amateur. If 
he did it, you can too! Another 
thing: there's no age lim it to 
becoming a ham, and - what 's 
more - you are permitted to 
operate your amateur radio 
station in other countries under 
a program called reciprocal 
licensing , sponsored by our 
government and the 
governments of cooperating 
countries. Under this program, 
their hams can operate here, 
too. 

Besides, you wanted to learn 
something about 
communications, didn 't you? 
You've outgrown the "10-4 
good buddy" routine and want 
to progress to a greater 
understanding of what it's all 
about, right? Okay, then ham 
radio is made for you. 

Nuts, bolts and screws 
How about equipment? Isn't 

it expensive? No more so than 
CB radios, really, when you 
consider what you get for your 
money. Most popular 
transmitters, receivers and 
transceivers are equipped to 
operate on five different 
amateur bands, 80 through 10 
meters, at a price comparable 
to that of a good CB radio ; and 
at higher power, too! 

You fellows out there with 
Yaesu transceivers, for 
example, don't even have to 
buy any new gear; you can be 
ready to operate on the ham 
bands as soon as you're 
licensed. You might also think 
about getting on the air with 
good used equipment for much 
less than the price of a new CB 
radio ; with the added advantage 
of a vfo, plus world-wide 
communications capability at 
power levels of several hundred 
watts. 

Sure, the ham rig can cost a 
cool Kilobuck or two, but it 
doesn't have to; it could cost 
as little as a couple of 
Centibucks - depending on 
what you can afford and how 

good a " wheeler and 
dealer"you are. Point is, you 
don't need the most expensive 
radio to get started, and you 
won't be taking a back seat, 
either. Some of the best 
signals around are put on the 
air by Novices running less 
than 100 watts and using 
"ancient" tube-type equipment. 

By the way, in case you 
hadn 't heard, Novices can now 
run 250 watts of input power to 
the final amplifiers of their 
transmitters; more than enough 
to communicate with any 
country in the world under 
normal ci rcumstances and 
conditions. Hams tend to do it 
w ith f inesse, not force; but -
when you need power, General 
and higher class licensees can 
legally run a kilowatt ! 

Begin at the beginning 
Oh, I know: you don't have 

time for all that study and 
practice, righ t? Wrong! If you 
can spare 15 minutes a day to 
work on the code and another 
15 minutes each day on the 
theory, you could have your 

Single No. 45 tube transmitter, bui lt by W6SAI from parts taken ou t of a defunct 
receiver and arranged in a Hartley circuit, cost little or nothing to bui ld but gave a good 
account of itsel f on CW in 1976 - just as the orig inal d id in 1930. Note simple bread· 
board construction, direct w iring. hand-wound coi l. However . with exposed circuits . 
television interference could be a problem. In 1930 hams didn't worry about that! 
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nets for one thing; where you 
send, receive, and relay 
messages all over the United 
States, and many countries -
free ! Part of that word service, 
again. 

There is experimentation and 
building; all perfectly legal and, 
in fact, encouraged because it 
is instructive and it's part of 
the trad iti on that has made 
ham rad io what it is today. 
Build your own equipment? 
Certainly ! It's done all the time 
by beginners and old t imers 
alike. Ham Radio Horizons wi ll 
tell you how to do just that, 
with min imum chances for 
mistakes or cost ly trouble. 
Even if you goof, so what? 
That's part of learning, too. 

Modern amateur station of W1DTY is capable of worldwide communication and in· 
eludes transmitter, receiver, elect ronic keyer, microphone, dummy load for tun ing 
without placing signal on the air, and - of course - the operator. 

There's the opportuni ty for 
public service through Civil 
Defense, Red Cross, disaster 
and preparedness 
communicat ions and many 
others. 

Novice ticket (well , at least be 
ready for the exam) in a month; 
and be ready for the General 
Class license exam in three 
months. 

Rules and regulations for the 
birds? Wrong again. Amateur 
radio operators represent the 
largest sel f-regulated and 
disc iplined group in all of radio . 
Sure it 's a hobby, and a darned 
good one, but the name of the 
game is responsibility. Just 
show "Uncle" that you can play 
the game fair and square, and 
he'll respond by giving you the 
freedom you want and need. 
Rules and regs are common
sense simple, and boil down to 
one underlying theme: respect 
and non-interference. Respect 
of the other ham's right to use 
a frequency on a non-exc lusive 
basis - just like you have the 
same right; and the willingness 
to let him use it without 
interference if he's there first. 
If the frequency is busy, slide! 
That's legal, in ham radio. 

What's in it for me? 
You may wonder what you 're 

going to get out of all thi s, and 

26 m March 197"7 

the answer is - fun ; FUN, in 
capitals. Hamming is a way of 
doing ycrur own thing, and 
there's more to do than you 
ever dreamed possible. Traffic 

You'll find education and 
training, the business of 
helping others like yourself get 
started on the righ t foot ; and 
there's challenge. Reminds me 
of the time I was in Oklahoma 
City, and I asked a little old 

For many hams, operating brings its awards and fun . Among the most sought·after 
awards is the WAS - Worked Al l States - certi f icate issued by ARAL. the American 
Radio Relay League. All that you need to do is submi t proof that you have made a two· 
way contact wi th another ham in each of the f ifty United States. QSL cards are the best 
proof avai lable. 



DEAR OM: 

If you 're in the market for a new or used piece of HAM RADIO 
equipment, and in the process of "Shopping Around" for the 
"BEST DEAL" you con get - you no doubt realize that there ore 
TWO IMPORT ANT FACTORS to consider - the PRODUCT and 
the DEALER - or, in otherwords, WHAT you buy and WHERE or 
from whom you buy it! Furthermore, if you're truly o "Smart 
Shopper" - you probably toke into account such variables 
as Price, Performance , Features, Quality, Resole-Value and 
SERVICE-ABILITY when making your comparison of the various 
makes & models available. And, if you're really ON TOP OF 
THINGS, you KNOW that there IS much-much MORE to a "GOOD 
DEAL" than just the "lowest price" - that, in the final 
analysis, the REPUTATION of the dealer standing behind YOU 
and your purchase is worth as much or MORE than the quality 
of the product itself . 

Now, assuming that you AGREE WITH US up to this point you're 
probably a little more than CURIOUS about our operation.and 
WHAT kind of a "DEAL" we 've got to offer YOU!! To begin with, 
at BURGHARDT AMATUER CENTER in Watertown, South Dakota 
- of oil places - our whole structure of business is built upon 
o foundotion of FRIENDSHIP and PERSONAL S-E-R-V-1 -C-E. We 
do not "PRETEND" to be " Big Operators" or " Wheeler-Deolers" 
as this would defeat our whole purpose in giving you the kind of 
FAST, DEPENDABLE SERVICE .that you would expect - and you 
GET - from o company whose reputation as "AMERICA'S MOST 
RELIABLE AMATEUR RADIO DEALER" is on the line every day of 
the year. On the otherhond, we ore BY NO MEANS a small nor 
inexperienced outfit just out to make o "fast buck" by selling 
one or two lines of HAM RADIO equipment , while the major 
portion of our enterprise may be devoted to other areas of 
communications - or entirely unrelated. Simply stated -
"HAM RADIO IS OUR ONLY BUSINESS!!" 

IN FACT, Stan Burghardt, W01T, hos been serving the notion 
as your DIRECT LINE to virtually EVERY MAJOR LINE of HAM 
RADIO gear since the foll of 1937 from our CENTRAL LOCATION 
here in the Midwest offering his customers both the LA TEST 
and the BEST in amateur equipment. And, TODAY - with nearly 
40-Years of S-E-R-V-1-C-E behind us - we still STOCK & SELL 
and GUARANTEE and SERVICE all of the familiar brand names 
that are o factor on the modern ham market - PLUS, we carry 

o COMPLETE LINE of operating aids and accessories to fill nearly 
every horn's needs. BUT, it 's not so much WHAT we sell -
rather HOW we sell it that's worth your consideration. 

First of oil , when it comes to FAST DELIVERY, HONEST DEALING 
and DEPENDABLE SERVICE - we don't just advertise it - WE 
GIVE IT!! We ALWAYS ship your order the some day it crosses 
our desk, and we Will BE HONEST with YOU - right from the 
start! We ARE in this business to make o living - but NOT at 
YOUR expense. Our prices on new & used equipment ore "down 
to-eorth" in the sense that they SQUARELY reflect the 
" REALISTIC" value of the merchandise WHEN you take into 
account the fact that we truly "SERVICE WHAT WE SELL" -
and many that we don't!! OUR POLICY on the handling of 
defective merchandise is WELL-KNOWN to those who hove 
dealt with us before - when we soy "SERVICE with o smile" 
- we MEAN IT - and it's YOUR smile that we're after. It's 

. always our aim to PLEASE becouse we KNOW (and YOU know) 
that THERE IS NO SUBSTITUTE for " GOOD" S-E-R-V-1-C-E!! 

Furthermore, when you deal with us, you ALWAYS receive our 
prompt, PERSONAL attention and INDIVIDUAL concern . Each 
and every letter or phone coll puts you in INST ANT TOUCH with 
o licensed ham who is READY, WILLING ond ABLE to give your 
order or inquiry his UNDIVIDED ATTENTION - not put you on 
"HOLD!!" We approach every new transaction with o "fresh 

frame-of-mind" (we' ll try " ANYTHING" once) and you'll always 
find us willing to COOPERATE with YOU to the limit. You won't 
catch us using any stereo-typed methods or responses in our 
conduct of business either, because we KNOW that THERE ARE 
NO SHORT-CUTS IN GIVING "GOOD" SERVICE!! 

In conclusion, we realize that WATERTOWN may not exactly 
appeal to you as the " crossroads of the country" - but, it 
may well be (or become) YOUR "cornerstone of CONTENT 
MENT!!" We most certainly ore ON THE MAP - ond WE Will 
go o long-long way to toke VERY GOOD CARE of YOU and make 
you feel "WELCOME." Above all else, your CONFIDENCE in us 
is our MOST IMPORTANT asset - just as S-E-R-V-1-C-E is our 
MOST IMPORTANT PRODUCT, and, in terms of " dollars 'n' 
cents" - these will never be discounted. All WE ASK for is 
the " OPPORTUNITY" to serve YOU - whatever YOUR NEEDS 
may be - and we look forward to hearing from you soon. 

73's STAN BURGHARDT W01T BILL BURGHARDT WB0NBO JIM SMITH WB0MJY ERV HEIMBUCK K00TZ 
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wizened-up bell hop at the 
hotel: "What's to do in 
Oklahoma City, Pop?" Quick as 
a flash he snapped back: 
"Anything you're man enough 
to do, Son! " And that pretty 
well sums it up: the challenge 
to get busy and do something 
with ham radio. The most 
important letter in fun is " u," 
spelled y-o-u ! 

You can participate in 
hamfests, in field-day exercises 
and in many different types of 
contests. Some hams are trying 
to contact all of the counties in 
the United States, others are 
trying to work all of the states 
in the U.S.A., white still others 
are well on their way to 
achieving contacts with every 
country in the world recognized 
in the "DX countries list." They 
call it certificate hunting, but 
we call it fun - all a part of 
the fine art of hamming. As you 
do these things, and many 
more, you ' ll be talking to other 
hams, improving your operating 
skills, and gaining knowledge; 

This l ittle battery-powered receiver 
covers the Novice port ions of 40 and 80 
meters. Built from inexpensive parts. the 
receiver features a true superheterodyne 
ci rcuit, with excellent sensitivity and 
selectivity. Could be a companion unit 
for the f lea-power transmitter in the 
following photograph. Constructing and 
operating your own equipment is lots 
o f fun . 
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even better - understanding. 
Have you heard ~bout 

OSCAR? No, it's not a ham -
it's a sate II ite. That's right, 
radio amateurs have their own 
satellites; not one, but two! 
The acronym stands for Orbital 
Satellite Carrying Amateur 
Radio. The first OSCAR, way 
back in December, 1961, was a 
small box-like package that 
went beeping around the globe 
sending code letters that 
translated to HI - HI, the 
ham's abbreviation for laughter. 
Each succeeding OSCAR, and 
we're up to seven of 'em at last 
count, has carried improved 
communications capability. The 
latest ones, OSCARs Six and 
Seven, regularly serve as 
repeaters; accepting signals 
from earth and rebroadcasting 
them on another, and usually 
lower, frequency. 

Hams all over the globe have 
communicated with each other 
via OSCAR, and still do it on a 
daily basis. OSCAR eight will 
be lofted some time before 
1980, launched into an 
eccentric orbit that will permit 
amateurs to have several hours 
of access on each "pass," 
rather than the present few 
minutes available with OSCARs 
Six or Seven in their essentially 
c ircular orbits. Equipment 
needed is modest, and the 
antenna is probably the most 

This small fou r-band homemade OAP 
transmitter uses readily-available crystal 
osc illator ci rcui ts and features a built-in 
whip antenna with a tuning unit to 
radiate its one watt of power. Despite its 
size, this li ttle rig can be used to send 
signals for hundreds of mi les. A battery 
power supply and hand key mounted on 
base board complete this fine portable 
and emergency station. 

important item you' ll need. In 
future issues we'll offer simple 
and inexpensive equipment for 
you to assemble for the 
purpose of " accessing" 
OSCAR. Sound like fun? You 
bet it is, and represents just 
another of the many new, 
d ifferent, and interesting 
aspects of our amazing hobby. 

Modes and means 
There is mobi le and fixed

station activity carried on by 
hams using a variety of modes: 
a-m, fm, ssb, CW, ATV and 
ATTY - even FAX, or 
facsimile. Now the field of 
amateur computers and 
calculators - microprocessors 
- attracts and ensnares the 
amateur experimenter. In short, 
there is more to do and more to 
be done than ever before, and 
all of it is wait ing for you to 
take the first step. 

How do you get started? 
That's easy, too. By reading 
this artic le, you 've already 
begun your journey on the road 

On-the-air shot o f W9NTP. Here, Don ad
j us ts the slow-scan monitor of his 
amateur television station. The camera 
is at upper right. Station can be assem· 
bled at modest cost using some surplus 
and some homebuilt equipment. New 
equipment for ATV stations is also 
available from suppl iers o f amateur radio 
gear. Amateurs all around the world can 
communicate via slow-scan TV. 



Go along with the winners ... 
assure yourself of amateur radio 
gear with professional performance. 

ANTENNAS 
KLM antennas are bouncing signals off the moon ... piling up 
contacts on a world-wide basis through OSCAR amateur radio 
satellites ... are the choice of foremost DXers and high scoring 
contestors, HF, VHF and UHF. Exclusive designs with multiple 
driven elements give wide band coverage, low VSWR, effi· 
cient, non-critical operation. All antennas are strong ... weather 
resistant. Professional performance ... amateur pricing. 

144MHz 

16 element 
model. 

KR-500 elevatlon 

ROTATORS 
Good beams need good rota
tors. KLM has them ... and at 
reasonable prices. KR-400 for 
azimuth rotation and KR-500 
for elevation (Oscar, Moon
bounce etc.) Both are rugged, 
reliable, can give years of 
service. Ask for details on 
KLM's new heavy-duty rotor. 

More detai ls? Ad Check page 86. 

KR-400 azimuth 

TRANSCEIVERS 

........... --- ..._......,. -
~- = • 

Multi 2700 all-mode transceiver 
The best VHF transceiver your money can buy! Years ahead 
features . . . FM, SSB, AM, CW ... 2-way OSCAR . .. in one 
compact cabinet. Super! De luxe! 

• 143-149 MHz coverage. • 8 pole SSB filter plus 
• Synthesizer ... VFO. 2, FM filters. 
e All mode! NBFM, WBFM, SSB e 100 kHz crystal calibrator. 

with USB and LSB, AM, CW. • VOX (voice operated relay). 
• Freq. synthesizer (PLL). 3 • Audio speech compressor. 

knob, 600 chans., 10 kHz steps. e Noise blanker. 
e VXO :!: 7 kHz. e AIT :!: 5 kHz. 
• LED readout on synthesizer. e Power-out/"S" meter. 
• Standard 600 kHz splits e FM center deviation meter. 

plus 2, oddball splits. • 1o watts output. 
• OSCAR transceive, 2 to 10 

meter operation. (OSCAR • 0.25 µ.V double conversion 
29 MHz receiver built-in). receiver. 

e Built-in VFO. 144•148 MHz. e Built-in supply for 12VDC 
1 kHz readout. and 115VAC operation. 

Multi-7 VHF, 
FM transceiver 

Multi-11 
VHF, FM 

transceiver 

A great "starter" unit with 23 crystal 
controlled channels and power output of 
10 watts. Excellent, sensitive, selective 
double conversion receiver ... RIT ... Triple 
Band Pass filters ... Metering ... many other 
features. 13.BVDC operation (negative 
ground). Mic. w/ coil cord/plug supplied. 

Another high performance unit for multi
faceted 2 meter operation. Features 23 
crystal controlled channels (144-146 or 
146-148 MHz) plus 4 channels which can 
be " scanned" continuously over any 4, 
selected frequencies within the range. 
Power out 10W, NBFM. Multi-conversion 
receiver and two RF stages. High sensi
tivity, outstanding selectivity. Features 
indude multi-function metering, RIT. 
13.BVDC (neg. gnd). Has mic./cord/ plug. 

Model "70" 
UHF, 
SSBICW 

SOLID-STATE RF AMPS. 

-
When you're ready for greater power output 
from your mobile transceiver, count on KLM, 
U.S. built, solid-state RF power ampliers. 
Boost output up to 20 times or more (as 
high as 160W!) Full VHF or UHF bands 
without any tuning. Just "add on" ... no 
internal connections needed on set. 13.6V 
DC operation. Superb quality throughout. 
"Brand" transistors, short and open circuit 
protection. Two types: Class C for FM /CW, 
Llneara for SSB, AM, FM, CW. Models for 
50, 144, 220, 420 MHz amateur bands. 

At your dealer. VLM Write.for comp~ete catalog. 

.ll...J electronics, inc. 
17025 Laurel Road, Morgan Hill, CA 95037 (408) 779-7363 
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Joe Del Principe is a junior at New York State University College at Fredonia, and an ac
ti ve radio amateur. He holds the amateur Extra Class license and is a member of the 
Navy's Mil itary Affil iate Radio Service (MARS) teletype network. Joe's room Is his com
munications center where he spends up to four hours a day relaying messages, 
primarily fro m servicemen to their families , through his station. Joe has been a ham 
s ince he was a senior In high school, and much of the eq ui pment shown here has been 
built from kits from scratch or rebuilt by Joe in his spare time - including the "junk" 
teletype machines donated by the Navy. Joe exempli fies service to the public through 
his hobby - amateur rad io. 

to HAM. A next step might be 
to find a local amateur radio 
club in your town or city - or 
even an individual - a licensed 
ham in your neighborhood. Just 
show a sincere interest and a 

~ 
~ ·G 

" Mother, you can't expect him to fix a 
leaky faucet when he's just bounced a 
signal off the moon !" Many hams are ac
tive in EME, earth-moon-earth, com
munication. In fact , a recent moon
bounce expedition to Colombia, South 
America, set new records for distances 
and number of stations worked. 
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desire to learn more. Ask his 
help; he'll find your request 
irresistible. 

Service with a smile 
Remember we've been 

talking about service? Well, 
part of the amateur's service to 
his hobby is getting others 
started and on the air. I'll admit 
that some "dyed-in-the wool" 
hams start out by being 
prejudiced against CBers, but 
I' ll bet that you know more than 
one CBer who feels the s::>_'Tle 
way about hams. Okay, that's 
bound to happen, and there's 
argument on both sides to 
support this attitude; but it 
isn't widespread, and I know 
lots of hams who are actively 
recruiting Citizen's Sanders 
into the ranks of amateur radio. 
On the other side of the coin, 
many hams are avid CBers and 
will continue to be in order to 
take advantage of the very real 
benefits the band has to offer. 

First, you'll have to learn to 
send and receive five words per 
minute of International Morse 
Code, and be able to pass a 
written test of 20 questions 
about simple electrical 
principles, FCC rules, and 
operating practices for amateur 
Novice Class stations. If you 
already know that an Ohm is a 
unit of electrical resistance, 
that QSL means confirmation 
of a contact , and that " blue" 
language is prohibited, you 're 
already on your way to 
becoming a ham. 

Who's on first? 
To make it even easier for 

you to get started, perhaps 
joining with four or five others 
who want to become amateur 
radio operators, Ham Radio 
Horizons has an introductory 
package of learning materials 
that you can order and use -
even alone, if necessary. The 
code lessons are on tape and 
the book includes a sample 
FCC-type theory examination. 
You don't even have to go to 
the nearest FCC office to take 
the examination; a licensed 
amateur can give you the test 
in your home or his, provided 
that he holds a General - or 
higher class - amateur 
license. 

Feminine amateurs? Of 
course; many are on the air and 
taking part in those ham 

Slow-scan amateur te levi sion pic tures 
have excellent quality, as evidenced by 
this picture transmitted on 14 MHz by 
W4CCG, Manassas, Virginia and receiv
ed by W8SH, East Lans ing, Michigan. 
The television pictures you receive at 
home on your commerc ial set are called 
fast-scan, but can be sent or received in 
the slow-scan mode with an appropriate 
converter. 



"I wi sh you 'd learn to control your 
temper, Ralph. Remember, you were a 
CBer, too! " 

activities that most interest 
them. They have their own 
clubs, nets, and even a national 
organization of dedicated 
"Yls." 

The "green stamp" 

You'll discover the road to 
HAM a broad highway to fun 
and adventure, with various and 
interesting side roads to 
explore, all leading to 
development of your ability to 
communicate by radio. At every 
turn you'll find opportunity to 
go places, meet people, and do 
things that you may never have 
realized existed. The horizon is 
unlimited, you can go as far 
and as fast as you like: it's 
"clean and green" all the way. 

Mile markers are the Novice, 
Technician, General , Advanced, 
and Extra Class amateur 
licenses; each reflecting a bit 
more skill and knowledge on 
the road to HAM. As you might 
expect , more privileges and 
greater freedom go with each 
marker along the way - and 
more responsibility, too. 

Why don't you join our 
convoy now? Remember, you ' ll 
never be able to start any 
sooner, and each journey 
begins with a sing le step. Write 
"I Want to be a Ham," Ham 
Radio Horizons, Greenville, 
New Hampshire 03048. We 'll 
send you a catalog and 
suggested list of study 
materials to start you on your 
way. HRH 

Larsen 
Kiilrocr antennas 

Repeater or simplex, home station 
or mobile, 1 watt or 50 ... what 

really counts is the intelligence that 
gets radiated. Jim Larsen, W7DZL 

found that out years ago when he 
was both hamming and running a 
two-way commercial shop. That's 

when he started working with mobile 
antennas ... gain antennas that 

didn't waste power in useless heat. 
Today, thousands and thousands of 

Larsen Antennas are being used. We 
call it the Larsen Kiilrod® Antenna. 

Amateurs using them on 2 meters, 
on 450 and six call them the antenna 
that lets you hear. the difference. 

Larsen Kiilrod Antennas are 
available for every popular type of 

mount. For those using a 3/4" hole in 
their vehicle we suggest the LM 
mount for fastest, easiest and most 
efficient attachment. 

For the 3/8" hole advocates there's 
the JM mount ... fully patented 
and the first real improvement in 
antenna attaching in 25 years. 

And for the "no holes" gang there's 
the unbeatable MM-LM . .. the 
magnetic mount that defies all road 
speeds. 

Send today for data sheets that give 
the full story on Larsen Kulrod 
Antennas that let you hear the 
difference and give you carefree 
communications. 

Illustrated . .. Larsen JM-150-K Kulrod Antenna and mount for 2 meter band. 
Comes complete with coax, plug and all mounting hardware. Easy to follow 

instructions. Handles full 200 watts. 

Deale r Inquir ies Invited 

Antennas 
11611 N.E.50thAve. • P.O. Box 1686 • Vancouver, WA 98663 • Phone: 206/573-2722 

In Canada write to: Canadian Larsen Electronics, Ltd. 
1340 Clark Drive • Vancouver, B.C. V5L 3K9 • Phone: 604/254-4936 

"' Kiilrod .. . a registered trademark of Larsen Electronics. ------
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The Way It Was -
40YearsAgo BY WILLIAM I. ORR, W6SAI 

The old timers of today were 
beginners in 1937 and the 
wonderful world of amateur 
rad io was just as interesting, 
confus ing, and exciting then as 
it is now. Today's newly 
licensed amateurs can gain 
comfort and knowledge f ram 
the thought that the beginner 
opens the door to radio 
communication in 1977 in 
much the same manner as he 
did in 1937. The names and 
equipment may be different, 
but the spirit of amateur radio 
remains the same. 

Old Timers vividly remember 
their first equipment, their first 
antenna, and their first contact. 
And much of the memory is 
preserved in some of the old 
radio magazines. The following 
is an excerpt of material of 
interest to the beginning 
amateur of 1937, as seen 
through the pages of OST and 
Radio magazines. 

1937 was a good year for 
amateur radio: About 47,000 
amateurs were licensed, the 
sunspot count was reasonably 
high, and the 10-meter band 
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was exciting newcomers with 
transoceanic contacts. The 15-
meter band, of course, was not 
allocated to amateurs at that 
time but many amateurs trying 
to get their home-made 

transmitters working on 10 
meters unknowingly ended up 
on 15 meters and wondered 
why they could not raise the 
loud 10-meter signals they 
heard on their receivers! 

QST magazine is the of fic ial organ of the American Radio Relay League and has been 
publ ished continuous ly since December, 1915 (except during World War I). Radio 
magazine , original ly devoted to broadcast reception, g radual ly changed to amateur 
radio during the years 1932-1934. It ceased publ icat ion as an amateur magazine 
in 1942. 
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The Taylor Combined Catalog and Handbook-Free-tells you how to lick 01' 
Man Q R M in one easy lesson. Send for it or get it at your favorite Distributor! 

TAYLOR TUBES, INC. 2341-B Wabansia Avenue, Chicago, Illinois 

Fig. 1. Among the many manufacturers of vacuum tubes for radio amateurs, the Taylor Tube Company was well known for rugged. 
low-priced tubes. Taylor advertisements often featured the artistry of Otto Eppers, W8EA. the ham rad io cartoonist of the 1930s. 
W8EA also drew cartoon QSL cards which are collector's items today. While the Taylor Tube Company no longer exists. the ceramic· 
based Taylor tubes are hot col lector's trophies today among conoisseurs. Ask any old timer about the T-55 or TZ-40 tubes! 

Broadcast interference 
caused by 160-meter phone 
operation was a headache, but 
television interference was 
quite unknown, as W6AAR 
reported in Radio magazine, 
"The telev ision picture is still 
rather cloudy . There would 
have been a hundred amateurs 
and at least a dozen 
commercial stations on the air 
with high-definition pictures at 
the end of 1936 had the pick-up 
tubes been available . The only 
consistent television picture on 
the air has been the Don Lee 
Los Angeles station which 
used mechanical scanning." 
And in the same 

magazine, David Sarnoff of 
RCA predicted that , "While the 
problems of te levision are 
formidable, I firmly believe they 
will be solved." 

However, the 1937 newcomer 
probably didn 't even read these 
prophecies as he was too 
intrigued by the articles and 
advertisements in the 
magazines. One of the first 
ones to catch his eye was the 
Taylor Tubes ad featuring a 
cartoon by Otto Eppers, WBEA 
(Fig. 1 ). The Taylor Tu be 
Company was fighting it out 
with RCA and Eimac for the 
lucrative amateur market, along 
with Raytheon , all of who had a 

full stable of inex pensive tubes 
to separate the amateur and his 
dollar. 

In those dear, dead days, the 
great majority of amateurs were 
crystal controlled on one or 
two frequencies. The accepted 
method of getting a contact 
was to call ca and then 
announce that you were 
" tuning the band for a call." A 
reply might come at any 
frequency in the band and rare 
indeed were the contacts that 
had both stations operating on 
the same frequency. Smart DX 
operators, however, had learned 
the value of the vfo (variable 
frequency oscillator) and were 
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able to zero in on a DX station, 
thus greatly enhanc ing the 
chance of a come-back to their 
call. 

OST, January, 1937 
Only 25 cents, the red-and

black magazine featured an 
article on building an 
osci lloscope with the new one
inch 913 picture tube. Since the 
oscilloscope has never found 
its way into the amateur's 
heart , it is a sure bet that the 
beginning amateur hurried past 
this article to find more 
interesting fare. Sure enough, 
Walter Roberts, W3CHO, had a 
short article on an inexpensive 
160-meter phone transmitter for 
local rag chews that was just 
the ti cket for the beginning 
amateur to build (Fig. 2). The 
160-meter band was the so· 
called "beginners band," 
because it was the only high· 
frequency phone band available 
to the newly licensed amateur 
(aside from 10 meters, which 
was thinly occupied). This 160· 
meter phone transmitter 
operated directly from the 110· 
volt line and provided a ful ly 
modulated carrier of about 2 

100.00012 

-c 

watts. W3CHO assured the 
reader that with a suitable 
antenna, contacts as far out as 
20 miles were duck soup, and a 
strong signal had been 
reported as far as 70 miles 
away. 

The I ittle transmitter used 
five inexpensive tubes, readily 
avai lable from any radio repai r 
shop. No meter was provided, 
the thrifty designer providing 
pin jacks at the proper point in 
the circuit whereby the lucky 
owner of a milliammeter cou ld 
plug it in for measurements. 

The circuit is of some 
interest, as it is of a type rare ly 
seen today. The rt portion 
consisted of a 76 triode as a 
crystal osci llator inductively 
coupled to a 43 pentode as an 
rt amplifier. Similar tube types 
were used as a microphone 
amplifier and a series· 
connected cathode modulator. 
An amplitude-modulated carrier 
was the result. 

The transmitter used a 
double-button carbon 
microphone whose voice· 
activated diaphragm varied the 
resistance of carbon cups. This 
was a widely used instrument , 

'1~tcrpm 
;ockr 

s. 

soon to be replaced in modern 
ham stations by the crystal 
microphone. A 25Z5 double 
diode provided plate potential 
as well as bias voltage for the 
modulator tube. 

A casua l remark in the QST 
text mentioned t hat one side of 
the primary line (the grounded 
side) was attached to the 
negative of the equipment, but 
left the reader up in the air as 
to the method of determ ining 
the ground connection in his 
house wiring. An error in wiring 
cou ld thus possibly leave the 
negative circuits of the litt le 
transmitter " hot" to ground. 
The possibility of a shock was 
minimized by " floating " the 
chassis with respect to de 
ground, much as was done in 
the old ac-dc broadcast 
receivers of that same period. 

The dreamer cou ld turn to 
the How's DX column in QST 
and learn that DX was good 
and that a few lucky amateurs 
had been able to contact 
EA4AP in Madrid, said to be 
operated by newspapermen at 
the American Embassy who 
were covering the Civil War in 
Spain. The big exc itement on 
20 meters, however, was the 
appearance of EL2A, the f irst 
stat ion in Liberia who boomed 
in on 20 meters with 500 watts 
and an eight element Yagi! 

The 10·meter band was 
hopping with DX, including 
loud signals from Chinese 

s. 
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FIC:. 1-C'IRCU IT OF T HE l~.F. AND AUDIO SEC
TIONS OF T HE 1 6().~ fETEll HAG-CHEW 'PHONE 
L1--Cr)·srul oscillator /Jlut~ coil , JS t itrns No. 1:! tl.c.c . • 

\ 6ro1md S1tle 
' .:JI L int! 

1 1 M·inch u ·irul in.l: kn.~lh. 
L2-Finol s:ricl coil , -1 5 t u nu N o. 26 cl.c.c. , l ! ; -i nch u ·iruf

in~ lt:n gd 1. 
L3- Ftuu.l J>l m c c:oil, SS tairru No. 2<l cl.c.c., 2,\..-~-iud i wind

ins.: le ngt h . 
A ll coils un..- u -oun <l 0 11 J I .; . tn ch clictu1t•t t•r fo r ms. L t und 

L:! u rc •t-ouncl t.,uf-to·cuc l 0 1; chi: sum .: fornt U'ith ! ;\ · inc h 
St' />« nnion hc•t <t.L' t'i'n c.:oils. 

S wih:hc s S:! <111<.l S3 <trc H single <l.11.s.r. toggle. 

fl(;. !-TH E T H. \ NSFOl{.\ IU l l.ESS l'O\\"EI{ SUPPLY 
c mc:urr 

:\ to to l n ·sis1c11t l'.t' o f <e/•/1 ro.\·l11ut t l· fy 4 'i l) ohms u ·1ts fount! 
corre ct fm· Li urul a , i n .~ ... ,.; , ..... h u t ic UICI.\' h e ffft•/ 1..·ruhlt: t o 
U'4C ca vcff iu h l .. · n •si~tor for H1 tuuf ctdju.,., h i t1 s co rn<1k1..• t h1• 
d .c. t·olto~ .. · rl 1011s hct u ·1.•1.•u ploce 0 11111.•t1th m le o / 1..•m:h 4 3 
cibou c l.'c/1wl u-lh·n du_· /inof umJ,ll/i1..·1· is excih 't l cuu l rmu:d 
hut not moilulurnl. 

Fig. 2. A f lea-power a-m phone for 160 meters using 5 t ubes was featured in the January. 1937, QS T magazine. Operating directly from 
the ac power l ine, the crystal-con trolled transmitter delivered about 2 watts carrier power. using a series modulator. A double-button 
carbon microphone was feat ured, along wit h a two-stage audio amplif ier-modulator. The tube filaments were in series for direct con
nection to the power li ne. A transmitter o f th is type could be made of parts taken from a defunct broadcas t receiver . Drawings 
copyright 1936 by The American Radio Relay League, Inc .. reprinted by permi ssion. 
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stations XU80P, XU8MT, and 
the first QSO between England 
and Brazil on 10 meters was 
recorded . 

Buy a good amateur 
rece iver? There were many on 
the market and you could trade
in your old receiver or get 
" time sales" for your new 
receiver with only a six-per cent 
interest charge at Henry Radio 
Shop (Fig. 3). The more affluent 
amateurs were greatly 
interested in the 
announcement of the new 
Hammarlund Super-Pro,* a 
state-of-the-art receiver whose 
life span lasted from 1937 until 
at least 1950, a near-record for 
an age when electronics was 
making giant strides forward 
(Fig. 4). 

And, finally, a QST Ham-Ad 
informed the new amateur that 
he could get the " world's finest 
QSL cards," printed by W8DED, 
who is still advertising QSL 

Fig. 3. Henry Radio Shop (now Henry 
Radio) offered "t imes sales" at a 6% in· 
terest charge in 1937. The newcomer of· 
ten bought the Hall icra fters Sky Buddy 
receiver at $29.50 or the Sky Chief at 
$44.50. More affluent amateurs bought 
the RME·69 at $134.90 and a few 
dreamed of owning the yet-to-be· 
announced Super Pro receiver at 
$238.1 4. To match the 1937 prices to 
1977. mul tiply the above by five . 

WE OFFER-
S1~ciali1"'' pe~n;a.1 sc-rvice of ~eouioe value that i.t no t 
:axailahle fro m other jobbers. 

T ime "a1t'A- o{ a ll reo:-iven nmJ lrl\1umiLtirr• wit h terms 
au:an~ccl co •ult you aDd Ci % iutcrC!lt CharSl;e. Vw'e finan.ce our 

Com1•lt'te ; 11X k of "all :unate ur :ap pa r:r.tu1 at net J,1tico. 
E~POrt urJe tJ a h·e n mdk klual au~nuon too. 

TRADE IN YOUR RECEIVER 
AH rcu·i \·ers ahippe-d oo ten d<1Y t ria l. You need .cod but 
5_;,ou with unh:r, ba lance C.U.U. Tbcat rece.ivera Lo &t oe\.::: 

[C\Ui -~'h compJc[e,. . SIJ4 .9G 

lJU ·:lO tlQn\11 &oten.slfteu . 39.95 

The new 1937 BrNloQ 14s . 99.00 

R CA AC:R -175s . .. .... . . 11•.so 
Tbit new 1937 Su~r Pro wh .. o rud7 . . l.J&.14 

Halllcrafteu Sky Buddy• . 29.So 

H a lll<'ra(tcra S k y C hlef:t.. «.SO 
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Fig. 4. The famous Hammarlund Super Pro receiver was announced in 1937. Featuri ng 
two tuned rf stages and a precision coil turret. the Super Pro design lasted well until af
ter World War II. Thousands of these receivers were built for the military during the 
period, 1940-1946, and the popular BC-779 was used in many ham shacks unti l the ad
vent of single sideband in the early 1950s. 

printing service in QST, 40 
years later. 

Radio, January, 1937 
Radio magazine, a mildly 
iconoc lastic publication, was 
published on the west coast for 
a number of pre-war years. The 
January, 1937, issue was the 
annual ed ition, wh ich ran to a 
fat 194 pages, chock full o f 
advertisements and arti cles for 
the advanced amateu r. The 
beginner was not left out of the 
picture, however. A fine arti c le 
by Bernie Ontiveros, W6FFF, 
described a 20-watt, six-band 
transmitter that used the newly 
developed RCA beam power 
tube, the 807 (Fig. 5). Using 
plug-in co il s and six tubes, the 
little rig was built into a 
wooden relay rack and boasted 
a de milliammeter that could be 
plugged into various c ircuits to 
moni tor critical current. 

The rf section consisted of a 
glass 6L6 as a regenerative 

·old· and not-so-old timers will fondly 
remember the Super-Pro as the war 
surplus BC-779 receiver that graced 
many ham shacks during the years 
immediately after the war. 

crystal osci l lator. induct ively 
coupled to an 807 as an 
amplifier. Circuit connoisseurs 
familiar with the 807 will no 
doubt raise their eyebrows at 
the simple circuit , as no 
parasitic suppression was 
included. But then , since no TV 
stations were really on the air, 
who worried about parasiti cs? 

The audio secti on consisted 
of a 6A6 twin -tri ode, parallel 
connected as an amplifier for a 
carbon microphone, and two 42 
pentode tubes connected as a 
class-AB push-pull modulator. 
featur ing battery bias. The 
whole t ransmitter was run from 
a single, heavy-duty power 
supply which used a 
" broadcast replacement" 
transformer and an 83 mercury 
vapor rectifier. Bern ie assured 
the bui lder that," ... the quality 
on voice will be almost as good 
as with the more expensive 
t ype microphones." 

The DX co lumn of Radio 
sadly reported that QSL cards 
had been returned from OS1BR 
(presumably in Suez, Egypt) 
marked Uncorect Adres and 
that W9WCE was working 
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plenty of 20-meter DX with 45 
watts. WSEOW contributed the 
fol lowing poem for posterity: 

The DX Contest 

Every morning about half-past four, 
I slip on my pants and sneak 

out the door, 
Out to the shack I run like heck, 
To warm up the tubes and get a 

frequency check. 

Listen 'bout an hour, don't hear 
a thing, 

Haven't worked a furriner since 
way last spring. 

Hear a CO, my heart gives a bound, 
'Ti/ he signs W5, just across town, 
Now some folks say there ain't 

no Hell, 
But they ain't hams, so they 

can' t tell, 
When fall rolls around I take 

another chance, 
And buy 66's instead of new pants, 
Buy a new receiver when the old 

one's best, 
But I'm durn sure ready for the 

next contest ! 

Yet , the uncomplicated days 
of ham radio were slowly 
coming to a close. By the end 
of 1937 RCA placed a two-page 
advertisement in QST 
announcing the new television 
Kinescope picture tube and 
stated that, " ... Television was 
out of the laboratory." QST also 
featured a long article about 
FRBVX, Prince Vihn San, exiled 
from French lndo·China (Viet 
Nam) because of troubles 
caused by the local movements 
for independence. Isolated on 
Reunion Island, the Prince 
evolved into 1937's prize DX 
catch with a 20-watt 
transmitter. And in 1937, 
problems were arising in 
Europe that would affect the 
destiny of the world, although 
to hear the number of German 
amateurs on the air, one would 
not guess what lay ahead. 

So the 1937 newcomer to 
amateur radio enjoyed the 
hobby to the utmost, even 
though by today's standards 
his equipment was crude, 
weak, and unreliable. Most of 
the great communication 
innovations lay in the 
immediate future . How could 
he guess what dazzling 
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developments lay ahead? 
Unknown to the new 1937 

amateur were single sideband, 
double-conversion receivers, i-f 
filters, keyers, quad antennas, 
vhf fm, repeaters, DXpeditions, 
DXCC, direct frequency 
readout, transistors, phase· 
locked loops, pi-networks, 
coaxial cable, hf mobile 
operation, crank-up towers , 
radio teletype, transverters, 
solid-state amplifiers, 
synthesizers, frequency 
standards, counters, vhf 
converters, triband beams, 
active filters, prescalers, 
Morse-to-video converters, 
toroids, speech processors, 
slow-scan television, digital 
clocks, swr meters, TVI filters 
(and TVI), handie-talkies, nicad 
batteries, circuit boards, 
spectrum analyzers, 
microprocessors, and other 
necessities of the advancing 
1970s. 

Fig. 5. The 20-watt, six-band transmitter 
of W6FFF typifies the beginner's phone 
transmitter of 1937. Many amateurs sub· 
stituted the 6L6G ($1.25) for the more ex· 
pensive 807 ($3.50). Modern c rystals 
would be destroyed by the 6L6G power 
osci llator, but heavy-duty crystals were 
avai lable in 1937 with blanks which were 
larger than a postage stamp. The audio 
system was designed for a single-button 
carbon microphone, and the power sup
ply featured an 83-type mercury vapor 
rectifier which provided high current at a 
very low voltage drop . The transmitter 
was designed to be used with an ex
ternal antenna tuner. 

The necessities of today, 
however, were the unheard of 
luxuries of yesterday. The 
beginning amateur of 1937 
could buy a good, "all-wave" 
receiver with a bandspread dial 
for under $50. He could build a 
one- or two-tube CW 
transmitter for about $15, 
provided he could f ind a junked 
broadcast receiver to rip apart 
for components. A Zepp 
antenna could be built for a 
few dollars. And for less than 
$70, he was on the air! The 
equipment was simple and 
even if he couldn't understand 
all the complexities of the 
bandswitching receiver, 
chances were that the beginner 
could persuade the local radio 
repairman to get it going for a 
dollar or two. 

And so it was in those less· 
complicated days that the 
beginner got his start in 
amateur radio. He didn't miss 
the sophisticated gear of the 
seventies that confronts 
today's beginner. But the fun , 
the thrill of amateur radio, was 
sure ly present in 1937, as can 
be testified by the large 
number of old timers, licensed 
about that t ime, who recall with 
pleasure the ir f irst days as a 
beginning amateur, when each 
new day brought more 
discovery of the wonderful 
world of amateur radio. 

About the Writer. W6SAI was 
licensed in 1934 and in 
January, 1937, had the thrill of 
becoming the seventh USA 
phone station to win the WAC 
{Worked all Continents Award). 
On January 16, 1937, he worked 
VU2CQ in Bombay, India, on 20-
meter phone using a home-built 
120-watt transmitter and a 
home-built superhet receiver. 
The antenna was a dipole. 
Upon completing this feat - at 
about 5 AM - W6SAI startled 
his parents out of their wits by 
rushing into their bedroom, 
yelling, "I did it! I did it!" 
Needless to say, their 
enthusiasm for the feat was 
tempered by the early hour and 
by the fact that they had been 
sound asleep! HRH 
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MAKING WAVES 
ELECTRON I CALL V 
A Simple Audio Oscillator 

BY DOUGLAS A. BLAKESLEE, W1 KLK 
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Although this unit is called an 
audio oscillator (or generator), 
it can also be described as a 
function generator. Audio 
generators have been around 
for quite some time. In the 
1930s RCA and others created 
variable audio tones by using 
one fixed and one variable 
radio-frequency (rf) oscillator, 
beating the two signals 
together to produce output in 
the audio range. At that time · 
no simple way existed to build 
a wide-range tunable audio 
generator with the oscillator 
directly producing audio. 

Just prior to World War II , 
two young engineers who had 
just graduated from Stanford 
University got together in a 
garage and developed a tunable 
audio oscillator that used 
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resistive and capacitive 
elements to set the frequency. 
The two, Bill Hewlett and Dave 
Packard, sold their first units to 
Walt Disney for use in his 
movie Fantasia. In an American 
success story worthy of Disney 
himself, Hewlett and Packard's 
garage operation grew into the 
world 's largest manufacturer of 
electronic test equipment. 

The function generator is an 
invention of the transistor age. 
Pioneered by Wavetek and 
other firms, a typical unit 
covers the audio and low rf 
ranges, producing sine-, 
square- and triangular-wave 
output (see Fig. 1 ). Modern 
function generators also 
feature sweep and 
sophisticated modulation 
capabilities. The simple unit 

described here develops sine, 
square, and triangular waves, 
but the triangular output is 
disregarded because it is of 
little use in radio work. The 
oscillator covers 1 O Hz to 100 
kHz in four ranges. Separate 
sine- and square-wave outputs, 
individually adjustable in level, 
are provided. The unit can be 
powered by two 9-volt · 
transistor-radio batteries or by 
a 12 to 24 volt ac-operated 
supply. 

How It works 
For simplicity the audio 

generator employs a single 
8038 integrated circuit 
manufactured by lntersil. A 
simplified block diagram of the 
8038 is shown in Fig. 2 (block 
diagrams are often used when 
explaining the operation of 
complex electronic circuits). 
The 8038 qualifies as a 
complex circuit - it contains 
55 transistors and diodes plus 
some 50 other components. A 
capacitor, C, is charged from a 
constant-current source. A 
constant-current supply is what 
the name implies, a circuit that 
delivers a preset amount of 
current no matter what the load 
resistance. When connected to 
a capacitor, this supply will 
charge the capacitor in a 
manner that is linear with time. 
A second constant-current 
supply which can absorb or 
" sink" twice the current of the 
charging supply is alternatively 



connected and disconnected. 
While connected, it takes all of 
the output of the first supply 
and discharges the capacitor in 
a manner that is a mirror image 
of the charge cycle. The end 
result is development of a 
triangular waveform across the 
capacitor. 

The charge/discharge cycle 
is started and stopped by two 
voltage sensors called 
comparators because they 
compare two voltages - in this 
case a preset reference voltage 
and the voltage developed 
across the capacitor. 
Comparators are electrical 
switches that are on (putting 
out close to the supply voltage) 
when the varying voltage 
exceeds the reference and off 
(putting out zero or a negative 
voltage) when the input voltage 
drops below the reference. Two 
comparators are used in the 
8038; the references are set at 
1/3 and 2/3 of the supply 
voltage, respectively. The 
outputs of the comparators 
control a switching system 
which works as a single-pole, 
single-throw switch (called a 
flip-flop in logic terms). This 
switch connects and 
disconnects the constant
current sink as the voltage 
across the capacitor reaches 
2/3 and 1/3 of the supply 
potential , respectively. The 
same switch produces a 
square-wave signal which is at 
the same frequency as the 
triangular wave. 

The sine-wave signal is 
developed from the triangular 
wave by a converter within the 
integrated circuit. It consists of 
a series of transistor switches 
and resistors which 
increasingly shunt (load down) 
the triangular wave as its 
amplitude increases. A similar 
circuit operates on the negative 
half of the signal. To 
understand the process, refer 
to the simplified diagram of 
Fig. 3. In the example, we will 
consider only the positive half 
of the cycle. S1, S2, and S3 are 
transistor switches which 
increase the load resistance, 

Fig. 1. Waveforms of sine (A), triangu lar 
(B), and square waves (C). 

decreasing the impedance, as 
they are activated. S1 cuts in 
when the ascending waveform 
reaches a preset level; resistor 
R1 loads the circuit , and the 
amplitude of the waveform is 
decreased. Soon S2 and then 
S3 close, further loading the 
circuits. Then, as the triangle 
waveform starts down in 
amplitude, the switches open 
in reverse order. The end effect 
is that the triangle is rounded 
off to a close approximation of 
a sine wave with distortion of 
two per cent or less. 

Any final circuit design is a 
set of compromises. The 
compromises made are usually 
a trade off between cost and 
avai I ability of components, 
circuit complexity, and given 
levels of performance. In this 
project, and those to follow, 
inexpensive components 
available at local outlets such 
as Radio Shack, Lafayette, or 
Calectro dealers have been 
chosen. Mail-order sources are 

needed for the etched c ircuit 
board and a few other hard-to
f ind items. Because many 
components are often less than 
ideal, the design goal must be 
to find ways to make them 
usable with a given IC or 
transistor. 

The schematic diagram of 
the audio generator is shown in 
Fig_ 4. All that needs to be 
done to the 8038 is to add 
appropriate components 
around the IC. The frequency of 
oscillation is set by the 
resistive and capacitive 
components. Resistors R7 and 
RS assure that the r ise and fall 
time of the triangular wave are 
equal. The tun ing range for 
each frequency band is set to 
be slight ly more than 10 to 1 by 
R2 through R6. The adjustable 
trimmers (also called contro ls, 
potentiometers, or simply 
" pots" ) make up for small 
differences in the frequency
determining capac itors , C1 
through C4. R1 is a panel
mount control which tunes the 
generator across each range. 
Unfortunately, the frequency 
produced by the 8038 does not 
track linearly with resistance. 
In fact , quite the opposite 
occurs if a linear-taper pot is 
used for R1 ; the higher part of 
each range will be "scrunched 
up" at the top end of the dial. 
The best solution would be to 
use a control w ith a logarithmic 
taper. However, Radio Shack 
and similar sources do not 
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The two con trols on the right in this view are the sine and square wave level ad
justments. Four range-calibrat ing potentiometers can be seen standing on edge im
mediately below the IC. Ribbon cable is used to connect the circuit board to the com
ponents on the panel. 

carry such parts. A Radio 
Shack audio-taper control (part 
number 271-1721) will provide 
usable - if not ideal - tuning 
range. 

Purchasing components from 
local sources is always an 
adventure. Unusual difficulty 
was encountered in finding 
500-ohm pots. Visits to the four 
Shack stores in the greater 
Hartford area produced 
nothing. The salesperson in 
each store had the same story 
- the day before a gentleman 
had come in looking to 
purchase 200 of the 500-ohm 
pots. Each store had a few, and 
he bought them all. What 
project could possibly use 200 
trimmers is a question that 
boggles the mind. Anyway, at 
the last stop, two 1000-ohm 
units were purchased (all the 
store had in stock). Then, a trip 
to the local electronic parts 
distributor produced two more 
trimmers; these were Mallory 
M LC types. If 500-ohm pots are 
used, then R6 should be 470 
ohms as shown on Fig. 4. If 
1000-ohm units are the only 
ones avai I able, then change R6 
to 330 ohms. The 500-ohm 
trimmers are preferred because 
they are somewhat easier to 
adjust. Just hope the mad pot 
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buyer hasn't hit your area. 
S1 selects the appropriate 

capacitance for each tuning 
range. Again I had a problem 
obtaining desired values. They 
can be purchased from James 
along with the 8038 (see 
appendix). If you do your 
shopping at the Shack, it is 
necessary to combine two 
capacitors in parallel to obtain 
the desired value; 0.01 and 
0.0047 µF to get close to the 
0.015 µF needed for C3, for 
example. Mounting holes for 
two capacitors in each range 
position have been provided on 
the circuit board. 

The tolerances of capacitors 
vary widely, from +200 per 
cent, -100 per cent for 
electrolytics to ±1 per cent 
for micas. The trimmer pots 
will correct for some variation 
in capacitance. It is possible to 
get some capacitors that are so 
far from the marked value that 
they are not usable. In this unit 
one ceramic capacitor was so 
far from its marked value that 
one range would not calibrate. I 
replaced this capacitor and all 
was well. 

A trimmer control , R10, is 
used to set sine-wave 
distortion to a minimum. If you 
have no way of checking 

distortion, then R10 can be 
replaced by an 82k-ohm fixed 
resistor. The sine- and square
wave outputs are capacitively 
coupled to output level 
controls R11 and R12, 
respectively. The triangular 
wave is avai lable at a point on 
the circuit board but is not 
used. If you want triangular
wave output, it can be brought 
out through a capacitor/control 
combination with the same 
values as C5/R11 . 

Power for the audio oscillator 
may be obtained from two 9-
volt batteries or from a 12- to 
15-volt power supply. 
Approximately 16 mA is 
needed. Diode CR1 is included 
to prevent accidental 
application of de power of the 
wrong polarity. If battery power 
is used, CR1 and J1 can be 
eliminated. 

Construction details 
The unit is built on an etched 

circuit board. If you have the 
capability, you can make one 
from the foi l pattern of Fig. 6 
or you can purchase one from 
Whitehouse (see appendix). 
Although other assembly 
techniques such as point-to
point wiring on pert board may 
be employed, use of the etched 
board will minimize the chance 
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Fig. 3. Simpli fied circuit (A), and ap
proximate effect of the triangle to sine 
converter (B). 



for wiring errors. When 
soldering, use a 20- or 40-watt 
pencil-tip iron; excessive heat 
can damage components or 
raise the foil from the board. 
Before mounting components, 
make sure that the foil on the 
etched board is clean and 
shiny. If not, touch it up with 
some fine steel wool. Mount 
components a few at a time, 
bending leads slightly to hold 
the parts in place. Then solder 
the leads using a minimum 
amount of rosin-core solder. 
The appropriate procedure is to 
heat the lead and the foil for a 
moment, then apply a little 
solder and remove the iron. The 
finished joint should be 
smooth and sh iny. A dull joint 
or matted solder indicates that 
you may have a " cold" joint 
(produced when insufficient 
heat is applied) which may not 
be good either electrically or 
mechanically. Use a socket for 
the IC (Radio Shack part 
number 276-027) so that if you 
get a bad 8038 or you damage 
the unit, it can be easily 
replaced. The last step on the 
board is to connect the wire 
leads wh ich go to the panel 
components. Ribbon cable is 
ideal for this purpose. Once the 
circuit board is complete , 
check that no solder splashes 
have shorted out adjacent 
leads and that all components 
are installed in the appropriate 
places. 

Our unit is housed in a 6-1/4 x 
3/4 x 2-inch (160x95x51mm) 
plastic case with a metal front 
panel (Radio Shack part 
number 270-627). If the unit is 
to be used to test high-power rt 
transmitters, a metal box (part 
number 270-238) should be 
used - it only costs 10 cents 
more. Also tor the rf 
environment, ferrite beads 
should be used on the leads of 
each of the panel jacks along 
with a 0.005 µF bypass 
capacitor. These components 
must be located at the jacks. 
Whitehouse sells ferr ite beads 
(see appendix). 

It is best to lay out all 
components on the front panel , 
marking their locations with a 

pencil , before drilling holes. 
The holes can be made by 
using a variable-speed electric 
drill or a hand-held drill and 
taper reamer. Use a low speed 
for the larger holes. For 
appearance sake the front 
panel can be given several 
coats of spray paint in your 
favorite color. Controls and 
connectors can be marked 
using a Dymo label maker or 
press-on labels. The knobs are 
Radio Shack parts 274-415 and 
274-416. 

The circuit board is mounted 
to the panel using 1-inch 
(25mm) standoffs and no. 6 
(M3.5) hardware. Of course, the 
panel components should be 
wired first. Then, the leads 
from the board should be 
connected. Leave suffic ient 

wire length so that the board 
can be disconnected from the 
front panel for troubleshooting 
purposes. When the wiring is 
finished, check the resistance 
from the 12-vol t supply terminal 
to ground; it should be 
approximately 10,000 ohms. 

Calibration and use 
Calibration of the generator 

will depend on the test 
equipment that you have 
avai lable. If no test gear can be 
begged or borrowed, set R2 
through R5 at midrange of their 
rotation. Spot checks of 
individual frequencies can be 
obtained from the tones of 440, 
500, and 600 Hz t ransmitted by 
WWV and WWVH. Likewise, the 
notes of a piano can prov ide 
checkpoints. A known audio 
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Audio t aper, 10k 
(271 -1721) 
500· or 1000-ohm 
trimmer (271 -226 or 
271-227) 
V2 - o r ·watt co m-
positi on resistor 
(series 271 -000 
o r 271 -1300) 
Trimmer co ntrol , 100k 
(271-220) 

Panel mount, 10k, V2 
watt (271 -1715) 
2-pole, 4-to·6 position, 
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(275-401 ) 
Inters ii 80388 o r 
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Fig. 4. Schemat ic d iagram of the audio osci llator. Except fo r U1 , all part s are available 
at Radio Shack; thei r part numbers are given for each component. 
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Fig. 5. Full size c ircuit-board and parts-placement guide. A printed-circuit-board pattern is shown in Fig. 6. 

frequency can be compared 
with the generator by feeding 
both tones through a pair of 
10k ohm resistors to high
impedance headphones. 

If you have access to a 
frequency counter, 
oscilloscope with calibrated 
time base, or a direct-reading 
frequency meter, a more 
precise calibration is possible. 
R1 should be set for the 
highest calibration mark on the 
dial. Then, R2 through R6 
should be set for 100 Hz to 100 
kHz, respectively. If an 
oscilloscope or distortion 
meter is available, R10 should 
be set for minimum sine-wave 
distortion (best appearance). 
Otherwise, it should be set for 
approximately three-fourths 
total resistance. With 18 volts 
supplied by the two transistor 
batteries, the maximum output 
at the sine- and square-wave 
jacks is 3.3 volts peak-to-peak 
and 15 volts, respectively. 

A complete applications 
guide for audio generators is 
beyond the scope of this 
article. Audio oscillators are 
used to test transmitters , 
receivers, amplifiers, filters, 
and digital ci rcuits. The 
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generator can be connected to 
high-impedance circuits 
directly. If you need a 
connection to low-impedance 
circuits, use an external 
transformer with a 10k-ohm 
primary and suitable low
impedance secondary. For 
digital circuits where the 
square-wave output is used as 
a clock or test signal , the level 
translator of Fig. 7 is suitable. 
The collector voltage at 

>z 

transistor 01 should be 
obtained from the digital-logic 
circuit under test, 5 volts for 
TTL and 12 volts for CMOS. 
When using the level t ranslator, 
the square-wave signal output 
should be set with R11 until 01 
acts as switch. The switching 
action can be seen by 
connecting a voltmeter to the 
collector of 01. When 
switching action is taking 
place, the collector voltage will 

0 

0 

> t 0 .J' 

0 ,,,,, 
Fig. 6. Full size printed-circuit board pattern viewed from the foil side. A component 
placement guide is shown in Fig. 5. 
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Fig. 7. Circuit diagram of a level 
translator. Q1 is a 2N2222; the 
resistors may be 1f.1. or V2 -watt 
composition . The collector 
voltage should be taken from the 
logic supply. 

appear to drop to 
approximately half of the 
supply voltage. 

The generator can be used to 
check distortion in an ssb 
transmitter. A two-tone test can 
be generated by taking 
approximately an 800-Hz tone 
from the generator and 
connecting it to the 
microphone jack of the 

transmitter. Then, unbalance 
the carrier of the transmitter 
until a two-tone test pattern is 
produced on an oscilloscope. 
Details of two-tone testing are 
contained in the ssb chapter of 
the ARAL Radio Amateur's 
Handbook . Another application 
of the oscillator is to measure 
a received frequency. A crystal
controlled calibrator is needed. 
The audio-frequency difference 
between the unknown and the 
calibrator signals produces an 
audio signal. The generator is 
then used to provide a 
reference signal which is set to 
the same tone as the unknown. 
The frequency of the generator 
can then be read from the dial 
and added to or subtracted 
from the standard (as 
appropriate) to determine the 
exact frequency of the 
unknown signal. 

Appendix 

A. The frequency of the 8038 IC about the 8038 write to the 
is set by the total resistance Marketing Department, lntersil , 
between the supply and pins 4, Inc., 10900 N. Tanton Avenue, 
5, plus the capacitance Cupertino, California 95014, 
attached to pin 10. Frequency and request the " 8038 
may be calculated by: Waveform Generator Voltage-

f = 0. 15 
RC 

The manufacturer claims that 
the frequency is independent 
of supply voltage even though 
none of the voltages inside the 
integrated circuit are regulated. 
This is because both currents 
and thresholds are direct, linear 
functions of the supply voltage 
and their effects cancel. This is 
almost true. Tests on the 
finished generator (which used 
the CC version, the lowest 
quality gradeout) changed 2 Hz 
when the supply was varied 
from 12 to 15 volts with the 
generator set at 2000 Hz. 
Changes from 15 to 20 volts 
produced approximately 6 Hz 
change. This should indicate 
more than suffic ient short-term 
stability. With no voltage 
adjustment, a random drift of 
less than 0.5 hertz was noted. 

For detailed information 

Controlled Oscillator" 
specification sheet and 
"Application Bulletin A-012, A 
Precision Waveform Generator 
and Voltage-Controlled 
Oscillator." 

B. The B version (middle 
gradeout) of the 8038 is 
available at $4.95 from James 
Electronics, P.O. Box 822, 
Belmont, California 94002. 
James also offers 0.0015 µF 
Mylar and 0.15 and 1.5 µF 
Tantalum capac itors for 12, 28 
and 30 cents, respectively. 

C. G. A. Whitehouse, 15 
Newbury Drive, Amherst , New 
Hampshire 03031 , offers an 
etched circuit board only for 
this project at $3.00 postpaid in 
the U.S. and Canada. The PC 
board plus 8038 IC, 0.15, .015, 
.0015 µF (al I Mylar), and 1.5 µF 
Tantalum sells for $9.50 
postpaid. Also, they sell ferrite 
beads (FB-73-801) for rt 
suppression at $1.50 per dozen . 
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Heathkit Amateur radio equipment has been the 
" ticket" for thousands of Hams the world over, and 
with good reason . It provides the reliability and per
formance every Amateur wants, and always at big 
savings over comparable assembled equipment. And 
because it is in kit form, you get a knowledge and 
"feel" for the equipment you simply don't get with 
assembled units. Our fully illustrated, step-by-step 
assembly manuals tell you everything you need to 
know to build your kit, even how to solder. And all 
our kits are backed by our famous "We won't let you 
fail " promise. The extra measure of pride and satis
faction you get from handcrafting your own radio 
equipment is something every Amateur appreciates 
- just send for your FREE Heathkit catalog today 
to find out about the fun, satisfaction and savings 
of kitbuilding ! 

For the Novice: 
A fine way to start an Amateur radio hobby is with the 
HR-1680 SSB/CW receiver and its matching HS-1661 
speaker. You can listen to the exciting amateur voice 
and code messages from all over the world. The HR-
1680 is designed for easy operation, and gives you 
the professional specifications you need for enjoy
able listening. Covers 500 kHz segments of the 80, 
40, 20 and 15-meter Amateur radio bands, and two 
500 kHz segments for the lower 1 MHz of 10 meters. 
A front panel "S" meter shows the strength of the 
incoming signal, and an extra-large tuning knob with 

a dial clearly marked in 500 Hz segments makes 
tuning easy and accurate. And while you're listen
ing, you can get started on your Novice ticket with 
the HD-1416 Code Practice Oscillator. 

For General and 
Extra-Class Operators: 
Once you've " made it" , the SB-104 and its complete 
station accessories will provide you with a station 
that's First-Class all the way. The SB-104 is probably 
the finest SSB/ CW transceiver available today -
totally broadbanded, all so lid-state, featuring true 
digital circuitry and a dig ital frequency readout with 
resolution to 100 Hz on all bands! Just dial up your 
frequency, select USB, LSB or CW, and go! You get 
entire 3.5 to 29.7 MHz Amateur band coverage too! 
There's a full 100 watts output, or for QRP'ers, a 
switch that selects 1 watt out. Your signal is clean 
and strong, with low harmonic and spurious radia
tion and third-order distortion down 30 dB at 100 
watts, and carrier and sideband suppression down 
55 dB. Receiver sensitivity is 1 µV for 10 dB S + N/ N, 
so you'll hear it all too. Accessories include a match
ing speaker and AC power supply, linears, a remote 
VFO, station monitor, f ive-function console and lots 
more. The Heathkit SB-104 Series Station has the 
convenience features and versatility you NEED to 
make operating a real pleasure, and it has the re
liability and ruggedness you WANT for years of Ama
teur radio fun! 

There's mor~ for th~ Ham at Hnth 

Read about these and all the other easy-to-build, 
money-saving Heathkit products in the NEW Heathkit 
Catalog. Remember: "We won't let you fail"! 

Send for your copy today! 
Heath Company, Dept. 348-27 Benton Harbor, Michigan 49022 -------------.., Heath Company, Dept. 348-27 

Benton Harbor, Michigan 49022 I 
Please send me my FREE Heathkit Catalog. 
I am not on your mailing list. 

Send a catalog to my friend. 

Name ___ ____ _ _ _ Name _____ _ ___ _ 

Addres._ ______ _ __ Address_ ________ _ 

I 
I 
I 
I 
I 

City State City State I 
Nearly 400 fun-to-build, I 

money-saving electronic kits! I I 
Zip Zip _ _ _ _ _ 

Send coupon TODAY!. AM-342 ..I -----------------
More details? Ad Check page 86. March 1977 m 45 



THE FAR HORIZON
AN EVENING OF DX 

Talking with people in distant lands is fascinating, 
thrilling, and can become addictive. 

BY BOB LOCHER, W9KNI 

Of the many hobbies within 
Amateur Radio , one of the 
most fascinating is called 
" DXing." It is by nature truly an 
international avocation, with 
many thousands of devotees. 
At a later date we'll go into a 
complete description of it , 
frequencies used, equipment 
required , definitions used, etc. 
This time, however, let's take a 
look at what might be a typical 
late-winter evening devoted to 
this part of our hobby ... 

Dinner is finished , and things 
are under control. Conditions 
were fairly good last night, and 
I am hopeful that they will be 
even better tonight. I go into 
the corner of the basement 
where my station is. Someday 
it would be nice to move the 
station to an upstairs room 
with windows, but it isn't 
important. I pull out the old 
captain's chair, put on the 
headphones, and turn on the 
receiver and transmitter. While 
the equipment is warming, I 
turn the antenna to point 
straight north - the path to 
deep Asia. 

As the receiver comes to life, 
I tune it down to the CW (code) 
end of the band. Some DXers 
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today prefer voice operation 
but I prefer CW - com-
m un icat ion is more precise, 
especially with stations who 
speak little English, and the 
range is far greater. Also, a 
camaraderie exists among 
good CW operators that is 
often unknown to the phone 
operators. 

I start carefully tuning the 
receiver. A few dying signals 
from Europe are coming in; the 
band has been open to Europe 
all afternoon, but now the path 
is fading out. I tune on. 

There - there's a nice signal 
calling ca (looking for a 
contact). I recognize it 
immediately as a DX station. 



The tone of the signal carries 
the quirks of a propagation 
path thousands of miles long 

ca ca ca DX DE U18KDA 
U18KDA ca ca DX ca DE 

U18KDA Ul8KDA 

As l first read his call, I hit the 
switches on the 800-watt 
amplifier. l bring my transmitter 
to his frequency, and call him. 

Ul8KDA Ul8KDA DE W9KNI 
W9KNI W9KNI ARK 

I listen - yes, there he is. 

W9KNI W9KNI DE Ul8KDA AR 
TNX OM ES GE BT UR AST 579 
579 BTQTH HR SAMARKAND 

SAMARKAND BT NAME IS 
BORIS BORIS BT HW CPY? 
W9KNI DE Ul8KDA AR KN 

W9KNI from Ul8KDA - Roger 
- Thanks, old man, for the 
call, and good evening to you 
- Your signals are clear and 
good copy - I am located in 
Samarkand - My name is 
Boris - How do you copy me? 
W9KNI from Ul8KDA. Please 
transmit now. 

Samarkand! Sun drenched 
city in Soviet Uzbekistan where 
Marco Polo found an already 
ancient city, where caravans 
from East and West met to 
trade rare spices and costly 
silks for Toledo steel and 
Western gold. City of 
spectacular Mosques, where 
Tamerlane held forth. I've 
worked Samarkand a number of 
times, but it never fails to 
excite my imagination. 

R Ul8KDA DE W9KNI A TNX DR 
BORI S ES GM BT VY PSD QSO 

BT UR AST 569 569 HR NA 
CHICAGO CHICAGO BT NAME 

IS BOB BOB BT WX HR FB 
CLEAR ES 8C BC BT RIG HR 
800 WATTS ES 2EL QUAD AT 
18 METERS BT HW CPY NW 

BORIS? UIBKDA DE W9KNI AR KN. 

Roger, Ul8KDA from W9KNI. 
Roger, dear Boris, and good 
morning - I am very pleased 
to contact you - your signals 
are clear and good copy here 
near Chicago - My name is 
Bob - Weather here is fine, 
clear and 45 degrees F{B 
degrees C) - My transmitter is 
800 watts and my antenna a 2· 
element quad at 60 feet (18 

meters) - How do 
you copy, Boris? UIBKDA from 
W9KNI, go ahead. 

Boris returns : 

A W9KNI DE UIBKDA AFB BOB 
TNX APT FAM NA CHICAGO BT 

HR RIG 200WATTS ES 
GROUND PLANE BTWX HR 31C 

31C HOT ES CLR BT QSL OK 
BOB VIA BOX 88 MOSCOW BT 

QRU NW 73 TNX QSO BT W9KNI 
DE Ul8KDASK 

Roger W9KNI from UIBKDA 
Roger, fine Bob, thanks for the 
report from near Chicago -
Here my transmitter is 200 
watts and the antenna a 
ground-plane vertical -
Weather here is hot, 88 degrees 
F (31 degrees C) and clear - I 
will send a card confirming this 
contact via Post Office Box 88 
in Moscow - I have nothing 
else here so best regards and 
thanks for the contact -
W9KNI from Ul8KDA, end of 
contact. 

Boris is like most Soviet 
hams - very brief in the 
contacts - partly due to lack 
of English, and partly due to 
the regulations of their ham 
licenses. 

R Ul8KDA DE W9KNI R OK TNX 
BORIS FOR NICE aso BT QSL 
BOX 88 SURE BT 73 NW HPE CU 

AGN SO LONG Ul8KDA DE 
W9KNI SK 

Roger UIBKDA from W9KNI 
Roger okay Boris, thanks for 
the nice contact - I will send 
you a confirmation card via Box 
88, Moscow, for sure - Best 
regards for now and I hope to 
contact you again UIBKDA from 
W9KNI. 

Having completed the 
contact with Boris, I write the 
details in my log book, and 
make a note to send him a card 
tomorrow confirming the 
contact. The card will be sent, 
as per his request, to Box 88, 
Moscow - the address of the 
Krenkl Central Radio Club, 
which is the National 
Association of Soviet Hams. 
They will forward the card to 
Boris. The club is named after 
Ernst Krenkl , a Hero of the 
Soviet Union, famed for saving 
a Polar expedition by use of his 
radio. 

I begin tuning again, 
listening, looking. I hear a 
number of hams in the Kazakh 
- the land of the steppes -
but I have worked many of 
them and I tune on. The 
Siberians are coming through 
too, some of them 
extremely loud. 

There, a weak signal calling 
CQ - it's VU2GK - my friend 
Ramad in Bangalore, India. I 
move my transmitter to his 

Amateu r station of Karl Kaalemaa, UR2BU. in Tartu. Estonia, USSR. Karl is act ive 
on all the amateur bands, high-frequency through vhf. Look at all the operating 
awards on the wall! 
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Amateur station of OK1JKX in Czechoslovakia. As with most Eastern Euro· 
pean amateurs, most of the equipment is homebrewed. 

frequency as he continues his 
general call, and send a couple 
dots just off his frequencv The 
power-output meter kicks up, 
indicating all is well in my 
transmitter, and I zero in on his 
frequency . He finishes his call, 
and I call him. 

Ramad comes right back, 
and greets me by name. I have 
worked him a number of times 
before, and we chat. He tells 
me of the weather in 
Bangalore, and inquires about 
my wife and children. I ask him 
about his family - we have 
exchanged pictures by mail. He 
is a civil engineer for the state 
railroad. Ramad's equipment is 
very simple: a military surplus 
WW II receiver, a two-tube 
homebuilt transmitter, and a 
simple wire for an antenna. As I 
pull in his signals I reflect that 
his transmitter runs 40 watts, 
less than the power used in the 
lightbulb illuminating my 
station; my transmitter runs 
800 watts. 

I remember I once asked 
Ramad if he worked in the 
torpedo factory in Bangalore by 
way of a joke; he never replied. 
I ask him if he has any news of 
VU2FBZ, the very rare station in 
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the Andaman Islands I have 
been seeking for months. He 
tells me that the stat ion has 
been on, but only irregularly. 
Ramad's signals begin to fade, 
so we sign out before we 
lose contact. 

It is 9 PM now, quite late for 
the deep Asia path to stay 
open, and a bit of tuning 
confirms that it is pretty well 
gone. I turn the antenna more 
to the northeast - the 
direction for the Near East. The 
sun is just now rising in that 
area, and many of the hams 
there get on the air before it 
gets too hot. 

Ah, yes - there's Owen, 
A9XU in Bahrein - I listen for 
a few minutes and tune on; I 
worked Owen a week ago, and 
many are standing by to call 
him. There is a 4X4 in Israel -
the band is opening into the 
Near East quite well. I tune a 
little further, and there - a 
huge pileup! - dozens and 
dozens of American stations 
calling someone. I turn up the 
volume and switch in the sharp 
receiving filter, bring the 
transmitter quickly up on 
frequency, and listen intently. 
This is the competitive aspect 

of the game. There is a signal 
coming back to someone. 

K4GSU K4GSU DE 
A7XA A 579 579 BK 

It's Qatar! One of the rarest of 
the Near East countries! I 
quickly look for K4GSU who is 
now coming back to him with 
that beautifully deliberate CW; 
Bill, a Doctor near Lexington, 
Kentucky, is one of the finest 
CW DXers in the country. ~find 
Bill's frequency, up 2 kilohertz 
from A7XA's frequency, and I 
move my transmitter 112 kHz 
above Bill. Bill gives a quick 
signal report and breaks back 
- good! That means that the 
A7 is going fast, trying to rack 
up a lot of contacts. That 
should make it easier to work 
him. There he is . .. 

K4GSU DE A7XA A TU QSL 
DJ6XQ 73 BK 

I listen an instant before 
calling him - it sounds like 
half the world is in there. I 
begin to call: 

A7XA DE W9KNI 
W9KNI W9KNI K 

I listen again. He's in there, but 
covered up by other stations 
still calling him. Then they stop 
and he's in the clear . .. 

579 579 OK? 
W1DAL DE A7XA K 

Ugh - my arch rival, George, 
near Boston has him. We're 
both striving to be top dogs in 
the listings for most countries 
worked on CW - the 
competitive angle that this is 
all about. Now I need a contact 
even more. 

I look for George. There he is 
- almost exactly on the :. lme 
frequency I called on. I adjust 
my transmitter a hair higher in 
frequency, and as George signs 
clear I dump my call in once, 
DE W9KNI and listen. There's 
A7XA again ... 

A WIDAL DE A7XA 
OK73SKNW 

W9BG W9BG DE A7XA 
569 569 BK 

I felt a rising thrill as the W9 
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came through - but instant 
disappointment as the BG 
came right after. Ross up in 
Madison had the same idea 
that 1 did, only it worked better 
for him than it did for me. But 
I'll try it again. The big guns are 
out in force tonight. 
There's Ross 

579 579 

He is a touch higher than I 
was, so I move just above him, 
and as he signs I dump my call 
in again, DE W9KNI. I listen ... 

W9BG DE A 7XA R 
TNX 73 NW W9KNI 

W9KNI UR569 
569 DEA7XA K 

Hot Dog! 

R A7XA DE W9KNI 
TU 579 579 QSL OK 

73 A7XA DE W9KNI SK 

I listen intently for the 
confirmation that he has 
received my transmission 
okay ... 

RW9KNI DE A7XA 
RQSLESTNX 

73NWW9DWQ ... 

Ah, Ed got him. 
I sit back and enjoy the 

feeling of success - a very 
rare new country. And with a 
German handling the 
confirmation cards for him, I 
can hope for a fairly quick card 
- the trophy that proves the 
contact. 

I run upstairs and get a cup 
of coffee, and tell my wife of 
my success, then I run back to 
the station. I'll read up on 
Oater later in my atlas, but now 
I want to I isten for a few 
minutes of the madhouse 
calling him. I put the 
headphones back on - there's 
K9WEH, my friend John, 
signing clear, and the pack 
calling. The pileup continues to 
get bigger as more and more 
stations discover him. It's a 
good feeling to have him in the 
logbook. 

Who's he working now? It's 
VU2FBZ, the elusive Andaman 
islander. Most of the gang 
don't recognize it; the VU2 
prefix indicates India usually, 
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but it can also mean the 
Andaman Islands. I know he is 
in the Andamans, but most 
don't. Yuck - this is going to 
be a real mess - with now 
hundreds calling the A? my 
chances of snagging VU2FBZ 
are slim indeed, but nothing 
ventured, nothing gained. There 
he is, almost dead on the A?'s 
frequency. The A? signs clear 
- I ignore him - rare DX is 
anything you haven't worked -
all the rest is common! 

I give the VU2 a long call 2 
kHz below the A?'s frequency, 
hoping that I will be in the 
clear and that the VU2 will tune 
down and find me. I listen -
everyone calling the A? and no 
sign of the VU2. I move down 
five more kHz and give him 
another long call. I listen; I only 
hear W1DAL calling the VU 
also. I give another call -
again silence - then a brief 
"HI HI ," which is a snicker on 
CW. I grin and respond. George 
and I call a truce and give up 
on the VU2. We chat a few 
minutes, and exchange tips on 
rare DX we have been chasing, 
then sign clear. I go upstairs 
and make another cup of 
coffee, and catch the news on 
TV. Then I go back to the shack 
and start tuning again. Now all 
signs of the Near East stations 
have disappeared, as the band 
has closed in that direction. 

I start to turn my antenna 
from the Near East to the 
Southwest for the late evening 
opening into the Pacific area -
it's time for the Australians and 
New Zealanders to be coming 
through. But, as the antenna 

Leo, UT5AA and his 
amateur station in the 
Ukraine.Leo is especially 
active during contests, 
and can often be heard 
on 20-meter ssb. 

sweeps through the North into 
the Northwest, on impulse I 
stop its rotation and have a 
look in that direction. There 
normally is no path open in 
that direction at this hour, but 
in general conditions are good 
and you can never tel I. 

I almost immediately come 
across a weak but solid 

CQCQCQDE 
FBBXT FB8XT AR K 

It's Kerguelen Island - a far 
flung French Island in the far 
south Indian Ocean - a rugged 
mountainous Island perhaps 50 
miles across, always shrouded 
in fogs and mists caused by 
Antarctic cold meeting Indian 
Ocean warmth. They are almost 
exactly opposite us on the 
globe, and can come through 
on any path that is open. 
Tonight the path is Northwest. 

The French maintain a 
scientific and meteorological 
station on the otherwise 
uninhabited Island. I have 
Kerguelen worked and 
confirmed, but I call him 
anyway. He comes right back 
and we chat for several 
minutes. I try my mangled 
school French, and he is 
delighted. Fortunately, he does 
not get too advanced for me, 
doubtless sensing that I'm not 
the best in French. He tells me 
of the weather - cold and 
foggy - as usual. 

Soon my French is 
exhausted and we sign clear. 
Further checks reveal no other 
stations coming in from the 
Northwest, so I move my 
antenna into the Southwest. 
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Dr. Bob Berge operates amateur station ON4QX in Antwerp, Belg ium. Bob is very 
act ive on the high-frequency bands, and can often be found looking for rare DX on 
t he low end of 20 meters. 

Almost immediately, I begin to 
hear the New Zealanders with 
good signals. I listen to several 
of them, but there doesn't 
seem to be much action, so I 
tune my receiver into the phone 
part of the band where stations 
use voice. The hour is late now, 
and the band is quieter. The old 
standbys of the Pacific are 
coming in nicely - there's 
Trevor in Suva in the Fiji 's, 
there's a new fellow in Pago 
Pago. I hear a contact in 
French and listen carefully. 
Perhaps it's Wallis Island, a 
small and rare French Island in 
the South Pacific - but it's not 
- it's F08ET in Papeete, 
Tahiti , talking to Claude, FK8BT 
in Noumea, New Caledonia. 

I tune on. There's K6AAR 
calling VR6TC, obviously on 
schedule. VR6TC is an 
interesting fellow; he is Tom 
Christian of Pitcairn Island, and 
a direct descendant of Fletcher 
Christian, leader of the Bounty 
mutiny. The mutineers settled 
on Pitcairn and their 
descendants still I ive there. 
Tom is the only ham on the 
Island. Maybe later I'll give Tom 
a call if he is not busy. 

Cont inued tuning of the 
phone band fails to turn up 

anything unique, but I run 
across Rod, ZL3FM , of 
Christchurch, New Zealand. 
Rod is an old friend, and once 
he visited the States and spent 
an evening with us. Rod had 
the good fortune to win a major 
lottery in New Zealand, and 
since then has been traveling 
all over the South Pacific and 
New Zealand. I give him a call , 
and we have a very pleasant 
chat as usual. We talk for about 
half an hour, but the band is 
starting to fade out now, so we 
eventually sign clear. I tune 
back to VR6TC's frequency . 
He's there, all right, with good 
signals, but a bunch of fellows 
are standing by to have a word 
with him, so I tune on. 

The band now is practically 
dead. A few South and Central 
Americans are still coming in 
quite well , but it's nearly 
midnight, so I decide to close 
down the station and hit the 
sack. I turn off the switches, 
and clean up the table. Not a 
bad evening; one rare new 
country worked, several 
interesting contacts . Better 
than a lot of evenings, and 
maybe tomorrow night I'll catch 
the Andamans, or even 
Wallis Island. HRH 





TAKING THE MYSTERY 
OUT OF 
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BY THOMAS McMULLEN, W1SL 

You run into it everywhere - in 
the advertisements, in 
conversations with other 
electronics buffs, in 
engineering publications, -
another addition to the endless 
alphabet soup terminology that 
people toss around so freely. 
The way the term is used you 
would expect it to be the cure 
of all times - the solution to 
the crowded frequencies, to 
interference, to the problem of 
getting a signal through when 
conditions are not so good -
right? Well, maybe yes, maybe 
no; it depends on just how 
perfect a cure you are looking 
for. 

Before I get further into the 
how of ssb, let me digress a 
moment to fill in a few notes 
about the background of ssb 
and the development. 

The system of transmitting 
only part of the energy 
contained in a range of voice 
frequencies has been of 
interest to communications 
engineers for some time. It 
boil s down to a basic premise 
that the wider a signal is (the 
more broad the range of 
frequencies used) the more 
likely it is to cause trouble to a 
neighboring channel. Early 
telephone systems used the 
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brute-force method of 
transmission over long 
distances whereby the voice 
was amplified and passed 
along over the wires to the next 
station or amplifier. This was 
great for one-way transmission, 
but people like to talk back and 
forth without having to throw a 
switch to change the direction 
of information flow. It is 
difficult to make an amplifier 
work in both directions at once, 
and double lines would be 
prohibitively expensive. The 
solution was to use a radio
frequency signal as a carrier, 
modulating it with the voice 
content, and to amplify the 
carrier at the proper intervals 
along the way. By the proper 
selection of filters and tuned 
circuitry, two or more carriers 
could be sent along the same 
wire or cable. It wasn 't long 
before the increased demand 
for telephone and message 
services began to overload the 
system, causing the economy
minded planners to start asking 
for some way to avoid stringing 
more cables to meet the need. 
The answer was to make the 
carrier work harder - since 
one of the sidebands was a 
mirror-image duplicate of the 
other, why not get rid of it 

and replace it with something 
useful like another sideband 
that bore no relation to the 
other. 

Thus commercial interests 
developed ssb transmission 
techniques and hardware quite 
some time aao - back in the 
early '30s - and have been 
using it (with variations) since 
then. It was not adopted by the 
Amateur Radio fraternity for 
several reasons , the chief one 
being that the equipment then 
available was very expensive, 
little understood by those 
outside the business of 
communications, and quite 
specialized for the purpose 
intended. 

Even after the equipment 
became more available and 
less complex, the mode was 
not welcomed with open arms 
by amateurs, who had an 
understandable reluctance to 
switch from their "high-fidelity" 
(but inefficient) a-m rigs to 
something that sounded 
somewhat like a cross between 
a duck speaking a foreign 
language and a transmitter with 
an intermittent final amplifier 
tube. The receiving equipment 
available at that early stage of 
amateur involvement did little 
to help the situation either -
proper tuning-in of an ssb 
signal required accuracy to a 
degree of a few cycles (yes, 
they were still called cycles 
then). but the old beloved 
receivers could drift several 
hundred cycles just from the 
after-effects of someone 
sneezing in the same room 
with them! 

Th ings gradually improved, 
thanks to efforts of some 
stalwart pioneers who could 
see the many advantages (and 
the handwriting on the wall) 
and kept up the educational 
efforts until the features of the 
new mode became clear to an 
increasing majority of 
amateurs. 

Some of the farsighted 
equipment manufacturers did 
their share to promote the 
growth of this new mode of 
amateur communications by 
developing and marketing 



transmitting and receiving units 
that made it as easy to tune in 
ssb as it had been to work with 
a-m. The durability of some of 
the equipment speaks well for 
the design - many of the units 
are more than 20 years old and 
still going strong. 

What's this carrier thing? 
The full terminology that 

goes with the letters ssb is 
Single Sideband, Suppressed 
Carrier, and early attempts to 
alphabetize it did indeed use 
the full SSSC designation. 
While descriptive, it was 
difficult to say and definitely 
non-euphoneous! By 
abbreviating the abbreviation, 
the term ssb, for single
sideband, came into general 
usage. Now, I've told you what 
the letters stand for, but you 
still want to know what it 
means, right? 

Ok, let's pry a little farther 
into the mystery. In order to 
understand why we can do 
without a carrier, 1'11 have to tel I 
you why a carrier is needed in 
the first place. (Sounds like the 
tactics of some bureaucrat -
convince you that you need 
something, and then take it 
away from you.) Just as in the 
early days of telephone line, 
you could get your voice from 
one place to another by simply 
amplifying it and passing it 
along, but it would take a 
monstrous amplifier and 
speaker system, and the noise 
pollution would be sure to raise 
the hackles of every 
environmentalist (and everyone 
else) in the neighborhood. Talk 
about a headache! 

So once again technology 
comes to the rescue by 
providing one signal at a high
frequen cy which can have the 
information (voice) signal 
impressed on it. Because the 
high-frequency signal is way 
above the hearing range of 
everyone, it can go zipping 
through the quietest of 
neighborhoods with no one the 
wiser. This high-frequency 
signal is in the range that we call 
radio frequencies, and since it 
carries your voice 

along with it as it goes, it is 
naturally enough called a 
carrier. 

Sidebands? 
Ahhh ... Um ... yes, 

sidebands - I was afraid you 
would ask that. Just in case it 
isn't obvious, let me point out 
that your voice is not just a 
single frequency, but rather a 
mixture of many frequencies in 
combination and at varying 
degrees of loudness. Therefore 
a voice can be said to 
encompass a range or band of 
frequencies. This band of 
frequencies is in what we call 
the audio (or audible) range, 
which starts somewhere below 
100 hertz (cycles-per-second) 
and extends upward to several 
thousand hertz. 

But for purposes of clarity. 
I'll pick out a single frequency 
(2000 Hz) in the audio range and 
use it in the following 
explanation of how the carrier 
does its thing. 

The process of impressing 
the audio information on the 
carrier is called modulation. 
According to the dictionary, to 
modulate means to adjust or 
adapt to a certain proportion; to 
vary the pitch, tone, or 
intensity; or (electronics) to 
vary the frequency, amplitude, 
phase, or other characteristic 
of (any carrier wave). Well , now, 
since things started out as 
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Fig. 1. When two frequencies are 
brought together in a mixing or 
modulation process, there is a product 
of both the sum of the two and the dif
fe rence between the two. Here are 
typical representations of mixing a tone 
in the audio range with one in the radio
frequency range. If the carrier is 
removed after the modulation process, 
the relat ionship between the s idebands 
remains the same as before, shown in C. 

amplitude modulation (a-m) you 
would expect that the result of 
all this would be to have the 
carrier bobbling up and down in 
strength in accordance with the 
voice information that you 
appl ied to it, right? 

Well ... yeah, it does, but not 
to any extent that you would 
find very useful. The most 
important product of the 
modulat ion process is really 
the result of a mixing action 
more than anything else. 
Mixing, is radio terms, is much 
like mixing anywhere else. You 
can mix so many parts of A 
with so many parts of B, and 
the result is so many parts of C 
(1 part of red plus 1 part of 
yellow equals orange). 

So let's see what happens 
when you mix a couple of 
frequencies together, and to 
make it easier to fol low the 
numbers around, let 's use 
100,000 Hz as a carrier and 
2,000 as the voice frequency 
(hello, squeaky !). The carrier 
frequency could be abbreviated 
to 100 kHz, but numbers are 
impressive, so we'll keep the 
whole thing. The most obvious 
product of mixing these two is 
that you now have an output at 
102,000 Hz (100,000 + 2,000 = 
102,000). Right about here is 
where things get tricky, and 
you can forget about the paint 
store; there is also a product of 
the subt ract ion process, which 
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is the difference between the 
two frequencies! And for all 
intents and purposes it is 
happening at the same time as 
the addition is being done. (For 

, the time being, don't worry 
about how it happens; it has to 
do with phase angles and 
current flow within the mixing 
device, and can be explained 
with the use of some pretty 
impressive mathematics, so 
don't ask me any embarrassing 
questions. Okay?) As I said, 
100,000 - 2,000 = 98,000 Hz. 
This is illustrated graphically in 
Fig. 1, which is just the way 
you would find things if you 
had a very good receiver and 
could tune across that part of 
the radio-frequency spectrum. 
There are devices, called 
spectrum analyzers, that can do 
just this and display the 
signals picked up on a screen 
so that you can actually see 
the relationships involved. 
There is a direct proportion 
between the amount of energy 
(loudness) in the 2,000 Hz 
signal and the strength of the 
98,000 and 102,000 Hz 
products. Obviously if you 
reduced the voice signal to 
zero, the products would go 
away, and if you increased the 
strength of the signal the 
products would get stronger -
up to the point at which the 
system became overloaded. 
(It's red-lined at 100%, which 
means that is as far as it will 
go without undesirable things 
happening). At 100-per cent 
modulation, the amplitude 
(strength) of both the sum and 
difference products will be just 
half that of the original carrier. 
Yes, it is possible to make 
them more and half as strong, 
but when they get that large, 
they tend to feel pretty self
important, and do a little 
mixing (modulat ing) of their 
own, which produces further 
sum and difference products, 
(96,000 and 104,000 Hz, for 
instance) which is not exactly 
what we had in mind. 

So, there you have it. A 
carrier is mixed with the signal 
(information) frequencies, and 
launched into space, to 
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eventually find its way into 
your receiver, still carrying the 
information along with it. In 
your receiver you have a 
detector (demodulator) circuit 
that sorts out the signal and 
carrier frequencies, and applies 
the signal to a headset or 
loudspeaker so that you can 
hear it as a faithful 
reproduction of the original. 

But it is a little difficult to 
speak (or understand) a single 
frequency, so it is rather 
convenient that the carrier is 
capable of handling a pretty 
good range of audio 
frequencies all at once. If you 
had a receiver that would tune 
in a carrier that was modulated 
with the voice-range of 
frequencies, you would find 
that it resembled that in Fig. 2. 
You would see the carrier 
standing tall the same as 
before, and it would have the 
sum and difference frequencies 
keeping it company. That part 
of your voice that was in the 
lower range would be closest 
to the carrier and the higher 
tones would be farther away. 
These bands of frequencies 
appear on either side of the 
carrier, and hence are called 
sidebands (thought I would 
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never get there, didn't you?) 

Single, sideband, suppressed 
carrier? 

Not so faaaast - one thing 
at a time there! To answer your 
last question first, let's take a 
look at the carrier and why we 
can get rid of it (and more 
importantly, why we should 
want to). 

Just in case you missed the 
point earlier, I say again, the 
carrier is a single frequency in 
the range that we call rad io 
frequencies (because you can 
tune them in on your radio, why 
else?). The example that we 
have used is 100,000 Hz. Now 
just suppose that someone up 
the street a bit decides to have 
a carrier too, and further 
suppose that he picks 101 ,000 
Hz. He can transmit his carrier 
in any d irection he wants, and 
you can do likewise. The two 
carriers don't bother each other 
at all - coexistence is a happy 
thing . But when they both get 
into your receiver, - look out! 
Receivers are full of devices 
that can and do perform the 
mixing (modulating) function 
with great gusto. In fact, 
several of the stages are 
designed to do just that . So, 
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Fig. 2. When a range o f frequencies , such as that found in the human voice. is used in· 
stead of a single tone, the result of the modulat ion process shows the carrier with 
"bands" of frequenc ies on eit her s ide. To obtain s ingle-sideband-suppressed-carrie r. it 
is necessary only to remove the carrier and one sideband. 
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bit before you apply it to the 
modulator, then the same 
phase shift that cancels the 
carrier also changes the signal 
(voice) phase in such a fashion , 
that one sideband does not get 
cancelled. 

A look at Figs. 2 and 3 will 
reveal that a bit more clearly. 
The carrier at 100,000 Hz has 
been cancelled, so it is no 
longer there. A phase shift was 
applied to the audio signal, so, 
that one is cancelled and one 
remains - in this example the 
upper sideband. It works 
exactly the same way if we 
want to retain the lower 
sideband, it just takes a little 
bit different path through the 
circuitry so that the phases get 
shifted in the right direction. 

Fig. 3. A block diagram of the essential portions of a phasing type of ssb generator 
shows that some tricky application of phase shift is required for both the audio and the 
radio frequency. The carrier and one sideband are removed, leaving only one sideband 
at the output. This remaining sideband can be amplified and further processed to make 
it useful for communications purposes. 

look at the numbers again and 
remember what we said about 
the mixing products before. 
100,000 + 101,000 = 201,000 
Hz. What? Yeah, I know it is 
above your hearing range but 
you didn't let me finish . 101 ,000 
minus 100,000 = 1,000 Hz and 
you can sure hear that. That is 
exactly the process that 
produces all of those whistles 
and squeals that you hear when 
two or more a-m carriers get 
together. If you haven't heard 
them you just haven't ever 
turned on a CB receiver. There 
used to be a lot of them on the 
amateur bands too, before ssb 
caught on. 

A couple of things suggest 
themselves here. If you will 
look again at Fig. 1 you'll note 
that the carrier is the biggest 
(strongest) thing there, so it 
follows that the carriers are 
creating the strongest 
difference frequency (which we 
can call a beat-note, or to use 
the colloquial term 
"heterodyne" ). Therefore it also 
follows that if you get rid of 
one of the carriers you will get 
rid of the heterodyne, right? 
Very true, but it might be just 
as hard to talk your neighbor 
into turning his off as it would 
be for him to convince you to 
turn yours off. So the thing to 
do is for both of you to get rid 
of the carriers - exit 
heterodynes. 

There, now you know why. 

How? 
I'll get into the grimy details 

of exactly how it is done and 
what circuits are required to 
accomplish removing the 
carrier at a later date. But to 
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boil it down to a few words, 
you make it cancel itself. This 
electronics business is full of 
interesting terms such as 
phase and amplitude (no, it 
doesn't have anything to do 
with the moon). By running the 
carrier through the proper 
maze ... uh, circuitry, it can be 
split up into two phases, and if 
the two are exactly opposite 
they cancel each other. Sort of 
runs into itself coming around 
the corner and - blooey! The 
tricky part is that you can apply 
the signal (voice) frequencies in 
such a manner that this doesn't 
happen to them - in fact they 
usually come out of the 
modulator in such a 
relationship that they help each 
other. This is called the 
phasing type of generator (not 
phasor, phasing - you Star 
Trekkies). An essential part of 
this generator is called a 
balanced modulator, which 
tricks the carrier into 
cancelling itself. Without even 
pausing for breath, let me point 
out that there are two ways to 
get rid of one sideband. The 
first is to add refinement to 
that phasing circuit that I just 
told you about: If the phase of 
the audio frequency is shifted a 

A second method is called 
the filter system of ssb. 
generation (Fig. 4). One thing 
that the filter type of generator 
has in common with the 
phasing type is that it too 
requires a balanced modulator. 
Remember that the balanced 
modulator is the essential 
circuit that gets rid of the 
carrier, leaving the sidebands. 
In this type of generator a filter 
is used that will allow only the 
proper sideband to get through. 
In its most simple form, a f il ter 
would be a resonant circuit that 
was adjusted to 102,000 Hz. 
Actually, such a basic filter 
would not be completely 
effective in getting rid of the 
unwanted sideband, so a more 
compl icated version is used. 
Fig. 5 illustrates the properties 
of filters that are needed for 
this function. Filters can be 
made up of many resonant 
circuits in the form of 
inductance and capacitance, or 
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Fig. 4. A filter type of ssb generator appears to be simpler to bu ild and work with. Ac· 
tu ally, it will require more processing later on to obtain sideband output on the proper 
frequency. This processing is termed "heterodyning," and in spite of the additional 
stages required , is one of the most popular types of transmitter used for com· 
munications today. 
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Fig. 5. Idealized response curves of some circuits that can 
be used to pass a frequency or band of frequenc ies, while 
at the same time rejecting unwanted frequencies. A sim· 
pie resonant circuit is shown in A, combinations of 
resonant circuits at B, and an arrangement of quartz 
crystals at C. The crystal fil ter (or an equivalent called a 
mechanical filter) is more common. Also shown in C is the 
carrier and sideband placement required to pass either 
the upper or lower sideband. 

they can be a combination of 
quartz crystals (they are 
resonators too, but let's not get 
into that!). There is also a type 
called a mechanical filter, 
which is sort of a cousin to a 
tuning fork. 

By whatever method, the 
filter must pass the wanted 
sideband and keep the 
unwanted one from getting 
through. At first glance it 
would seem that you would 
need two filters; one for the 
upper sideband and another if 
you wanted to use the lower 
sideband. But, no, filters are 
just a bit expensive, so there 
must be a better way. There is, 
and it is so simple that I 
wonder that I didn't mention it 
before: All you have to do is 
move the carrier. That is easy. 
A carrier can be generated by 
an oscillator that is either 
variable or is fixed in frequency 
by a crystal. If you change the 
frequency of the oscillator so 
that it is no longer at 100,000 
Hz, but is somewhat lower -
say 99,000 Hz, then you have 
plunked the upper sideband 
right in the middle of the fitter. 
Conversely, if you want to use 
the lower sideband, then you 
move the carrier up a bit , to 
perhaps 

101,000 Hz, which then places 
the tower sideband in the 
window ... er, filter. 

Only one sideband? 

c 

Oh, yes, the reason for using 
only one sideband is really 
rather easy. All of the voice 
frequencies that you transmit 
are contained in both 
sidebands, so if you tune in to 
just one of them you will still 
hear every word. Look back at 
Fig. 1 again. Remember that 
your receiver translates the 
sideband (98,000 Hz or 102,000 
Hz back into the original 2,000 
Hz that you started out with , so 
you could tune in to either one 
and hear the same 2,000 Hz 
tone; it's the same with voice. 
So if everything you need to 
hear is contained in just one 
sideband, why leave the other 
tag-along flopping around in 
mid air, with no one listening 
to him? Besides it takes power 
to transmit sidebands, and the 
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power you don't use for the 
lower can be applied to helping 
the upper. (Or to express it so 
Mother Earth will love you, you 
are saving half the power by 
only sending one sideband.) 
Clear. enough? 

So there you have it. By 
getting rid of the carrier you 
eliminate most of the whistles 
and squeals that plague a-m 
operation. By using only one 
sideband you save space on 
the band, conserve power, and 
allow room for another operator 
to sneak in close to you 
without causing trouble and 
interference. Ssb may not cure 
all of the troubles in the 
communications world, but it 
will surely help to make life a 
lot easier. 

Receiving SSB? 
Hold it! Let's not get carried 

away. I'm saving that (and a 
few other goodies) for next 
time. HRH 
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Hidden somewhere in this 
picture is $286,851.50 
worth of ham gear. 
Find it. 
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Kenmore Station 
Boston, Mass. 02215 

SUPER VALtJEI 
• ICS Socketed 
• Push button Switches on Main PC Board · 
• Open chassis for Easy Assembly 

2 IN 1 DMM-COUNTER 

~1~::::~ FCM-6 
6 D I G IT 

,jj 40 MHz KIT 

""""'"'"""""""' $179 95 
· ::;·oo.ltIKW:'ti~ mca • • FCM·B. 

Size 1 OW x 3 -1/2H x 9 0 
8 DIGIT 

150 MHz KIT 

$219.95 
Meter; Auto polarity and overrange indi
cator. .11 Meg. Ohm· input · impedance. 

· Four overlapping ranges on AC-DC volts 
and current to 1KV and f AMP and fi.ve 
ranges on ohms to 1 Meg. Ohm. 500% 
overrange capability, except current. 
Accuracy : ±.1 %, ±1 count DC, ±1.5%, 1;1 
count AC and Ohms. Counter: Same· as 
FCC-8. 
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t1% ±1 count (±1 pfd. below 100 pfd.) 
Four ranges from pico farads to several 
thousand microfarads. Features crystal 
timebase reference for stability. Auto
cycling. 

• Deluxe Metal Cabinet 
• Complete Step-by·step Instruction & Diagrams 
• .3 in. 7-Seg. LED Readouts 
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Crystal timebase. 5 ppm. 
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above Crystal time base - 5 ppm. 

Add $2.50 Shipping/Handling Each 
California Residents Add 6% Sales Tax 
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for Stopwatch, Freq. Counter and 
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Remote 
control 
Race~ 
Computer logic has 
added a new tun way to 
control remote control products. 

The Remote Control Racer is a competi
tion scale model race car controlled by a trans
mitter using computer logic. 

Think of it. Remotely d rive a model race car 
from as far as sixty feet- turning left and right, 
going forward and reverse . It's great fun for 
hobb iests, children and the whole family. 

DIGITALLY PROPORTIONAL CONTROL 
The steering is controll ed as you control 

the steering wheel on your remote control 
unit. Turn t he wheel slightly to the right and 
the car wheels turn slightly to the right. Turn 
your control fully to the left and the car 
wheels tu rn ful ly to the left. 

There is no t ransm1ss1on required to go 
from forward to reverse as the high quality 
servo motor simply reverses po larity to change 
gears. Press the forwa rd lever on your remote 
unit and you go forwara. Press the reverse le
ver and you go in reverse . It's just that qu ick . 

BUILT TO THE FINEST DETAIL 
The camber caster-action front wheels par

allel a fu ll -sized car's suspension system and 
they actually tilt on the turns. An indepen
d ent floating rear ax le maintains positive trac
tion even on rough terrain. 

The Remote Racer replaces the gaso line 
powered remote control race cars that have 

The remote control unit (left) controls the race car's electronics (center). 
The four "C" cell batteries fit in the underside of the Racer. 

SOPHISTICATED ELECTRONICS 
The sophisticated e lectronics in the Remote 

Control Racer consists of 40 transistors . When 
you operate the control u nit, the t ransm itter 
generates compute r digital logic in a train of 
dig ital pulses which then are amp lified and 
transmitted to the racer. The racer then has 
a sensitive receiver which receives t he pulses 
and in turn translates them into data that 
eventually t ranslates into power for the car. 

The sleek lines of the Remote Control Racer 
follows the designs of some of the more popu
lar race cars. The car measures 3 'f:, "x5"x12". 

so ld fo r well over $100 a unit. Remote gas 
powered models give off odors and are often 
temperamental. The Remote Racer is quiet so 
it can be run indoors and it is not dangerous 
so even children can safely play wit h it. 

START A RACE CLUB 
You can run as many as six different cars in 

a race as each car will be on a sepa rate remote 
control frequency. There are four d ifferent 
colors available, red, white, blue, and yellow 
and each racer comes equipped with its match 
ing remote contro l unit. 

Start a loca l competition race club, entertain 
guests with your new adult toy, or give it to 
your chi ldren as one of their most prized pos
sessions. There are many fun ways to use your 
Remote Racer. 

There are two separate circuits used fo r for
ward and for reverse. Each c ircuit utilizes two 
"C" cell batteries available anywhere. If you 
on ly go forward, the two fo rward batteries 
will last approx imately two hours. 

/ A new fun 
leisuretime activity 

made possible by 
the new electronics. 

The Remote Control Racer is a well built, 
well engineered e lectronic instrument with a 
90 day lim ited warranty. JS&A further guaran
tees your satisfaction-if you a re not absolute
ly satisfied with the value, quality or fun you 
are having, fine-return your racer within ten 
days fo r a ful l refund. You can't lose. 

To order, credit card buyers simply call our 
to ll- free number below and specify the co lor 
and quantity you want. 0 r send a check fo r 
$52.45 ($49.95 for each Racer plus $2.50 for 
postage, insurance and hand ling to the add ress 
shown below. ( 11 1. residents add 5% sales tax) . 

By return mail, you ' ll receive a Remote 
Control Racer, the remote control unit, bat
teries, a 90 day limited warrant y and simple 
operating instructions. Your unit should never 
require service but if it should, JS&A's service
by-mail facility is as close as your mail box. 
JS&A is America's largest single source of 
space-age products and a substantial compa
ny-further assurance that your modest in 
vestment is well protected . 

Find out the thrill and fun of racing model 
race cars remotely. Order one or two Remote 
Contro l Racers today. 

s499s 
NATIONAL 
INTRODUCTORY 
PRICE 

ATIONAL 
SALES 

GROUP 
DEPT. HM JS&A Plaza 
Northbrook, I Iii no is 60062 

CA LL TO LL-FREE .. 800 241-8444 
In Georgia call .... 800 282-1333 

©JS&A Group, Inc .. 1976 



GET ON THE AIR 
ON A BUDGET 

• • • 

BY JAMES R. FISK, W1 DTY 

Putting Your First Amateur Station on the 
Air Doesn't Necessarily Have to Put a Big 

Dent in Your Wallet. Here are Some 
Guidelines for Choosing Your Receiver and 
Transmitter, and Some Tips for Getting the 

Most Value for Your Dollar 

Regardless of what you may 
have heard, or read somewhere, 
Amateur Radio is not a rich 
man's hobby. Sure, you can 
spend a thousand dollars if you 
want to, or even ten times that 
much - but you can put 
together a very good station for 
much less than a stereo 
system or a set of golf clubs, a 
good 35mm camera, or even a 
pair of skis. And what other 
hobby is there, that you can 
think of, which you can pursue 
any time of the day or night, 
rain or shine, summer or 
winter? Reading, perhaps, or 
stamp collecting, but neither of 
these offers the round-the· 
world, person-to-person 
adventure of Amateur Radio. 

Almost a million men and 
women, of all ages and 
occupations, in almost every 
country of the world, are 
enthusiastic Radio Amateurs, 
and each night's operation in 
front of your radio set is a 
whole new adventure. As you 
tune your receiver across the 
amateur frequencies , you may 
hear King Hussein of Jordan 
talking to a fur trapper in the 
steppes of Siberia, a priest in 
remote Nepal discussing the 
weather with a meteorologist in 
the Antarctic, or even position 
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reports from a drifting raft in 
the azure blue waters of the 
South Pacific. All the world is 
fair game, and Amateur Radio 
is your ticket. 

Tuning further up the band 
you may find pipeline workers 
in Alaska running phone 
patches to their families in the 
States, a missionary in the 
mountains of Peru requesting 
medical supplies, or an 
amateur DXpedition to Bear 
Island, near the Arctic Circle, 
exchanging signal reports with 
what sounds like a thousand 
different stations. It's all there, 
at the tip of your fingers. But 
listening is only a small part of 
the thrill of Amateur Radio -
turning on your own transmitter 
and talking to these same 
stations is even more exciting. 

It's not difficult to become a 
Radio Amateur, nor expensive, 
and anyone can qualify, 
regardless of previous 
experience or training. 
Youngsters under ten have 
made the grade, as have men 
and women of eighty. You do 
have to pass a license exam, 
but it's no more difficult than 
getting a driver's I icense (and 
requires about the same 
amount of study). Once you 
have your license, you can put 

a complete amateur station on 
the air for $200 or less - my 
first station cost the equivalent 
of about $150 of today's 
inflationary dollars - and if 
you carefully plan your 
purchases, you can get nearly 
100 per cent return on your 
investment when you decide to 
upgrade your station. 

Station Equipment 
When it comes to putting 

your first amateur station 
together, there are many 
possible choices including 
second-hand or brand-new, 
factory-built equipment, surplus 
radio gear, commercial kits, or 
home-built from scratch. Your 
local radio club may have some 
"loaner" equipment to get you 
started, or a local amateur may 
have some spare equipment he 
will let you borrow, but 
eventually you will want to 
have a station of your own. 

At this point you are 
probably asking yourself,"What, 
exactly, is the minimum 
equipment required for a 
practical , working amateur 
radio station?" Well , the four 
basic items are a 
communications receiver and a 
transmitter (or transceiver), a 
telegraph key, and an antenna. 
You'll also want a station 
logbook to record your radio 
transmissions (and contacts, if 
you wish), and a good clock, 
but you can use a spiral-ring 
notebook for your log, and your 
bedside alarm clock, so cash 
outlay for these items is 
practically nil. Later on you 
may want to add a changeover 
relay which automatically 
switches your antenna between 
your receiver and transmitter 
(built into most transceivers), 
an swr bridge that tells you 
how wel l your transmitter is 
matched to your an tenna, or a 
variable-frequency osc illator 
(vfo) that allows you to quickly 
move your transmitter from one 
f requency to another, but these 



are not necessary to get 
started. 

In addition to your radio 
equipment, you'll also want a 
good, sturdy table to put it on, 
and a comfortable chair -
there's nothing that cuts into 
the fun of Amateur Radio more 
than a chair that bites into your 
bones. You may find a suitable 
table stored away in the 
garage, or even discarded at 
the dump, but if you can't, you 
can often find a reasonably 
priced kitchen table or old desk 
at your local Salvation Army 
store. You can even press an 
old picnic table into service, 
but stay away from folding card 
tables - most of them are 
much too flimsy and radio 
equipment is heavy. If you have 
to buy a table, I recommend the 
8-foot folding "conference" 
tables that are available from 
Sears. These are just the right 
height for an operating table 
and are strong enough to hold 
all the radio equipment you're 
likely to acquire over the years. 

The Receiver. Of all the 
equipment in your Amateur 
station, your receiver is the 
most important . .. and also 
the most expensive. However, 
if you buy a good receiver 
when you first get started, you 
won't have to replace it for a 
good many years. When you do 
decide to update your station 
sometime in the future, you 
may elect to keep the old 
receiver if it's a good one -
you can use it to check activity 
on the other bands while you're 
working a station on one band, 
to chase DX stations that 
operate outside the American 
phone segments, or with vhf 
converters if you decide to try 
the Amateur frequencies above 
30 MHz. 

On the other hand, if you opt 
to buy a poor receiver in the 
beginning, you won't be happy 
with it for very long - it will be 
so noisy that you can't hear 

any weak signals, perhaps the 
tuning will be such that all the 
stations seem to be piled one 
on top of the other, or the 
selectivity will be so bad that 
stations operating near your 
working frequency will 
completely obliterate the 
station you're trying to contact. 
Within a couple of weeks you'll 
be looking for a better receiver! 

Although some beginners 
build their own receivers, this 
approach is full of pitfalls 
unless you are an experienced 
technician or have a more 
experienced amateur looking 
over your shoulder. If you have 
the expertise, and the time, you 
can probably homebrew a 
communications receiver as 
good as any on the market, but 
it won't save you any money, 
and you must be willing to 
spend several months of spare 
time just putting it together. 
Later on, as you get more 
experience, and have 
homebrewed some simple 

projects, you may decide that 
you'd like to build your own 
receiver, but in the beginning 
I'd recommend that you buy a 
good new or used receiver. 

Performance is the most 
important consideration when 
you buy a receiver, and you 
want as much of that as you 
can afford, but you also have to 
think about operating 
convenience and the "feel" of 
the controls. If a receiver's 
performance is everything you 
want, but it doesn 't " feel" 
right, you'll never be happy 
with it. 

In that respect , buying a 
receiver is a bit like buying a 
good camera. From looking at 
the magazine ads, that new 
German camera looks perfect 
for your needs, has super 
optics, and a complete line of 
accessory lenses from the very 
widest to the very longest. 
However, when you stop by the 
camera shop for a personal 
demonstration, you find that 
it's too heavy, or that the 
controls don't fall naturally 
under your fingers, or you have 
to go through a five-step 
program to use the built-in 
lightmeter. Obviously , if you 
bought this camera you'd never 
be completely happy with it. 
You decide instead to buy a 
Japanese import - the optics 
are excellent, the price is about 
the same, the metering system 
is completely automatic, and 
most important, your fingers 
fall naturally on all the controls 
and it "feels" good in your 
hands. Here's a camera you'll 
be happy with for years to 
come. 

Before you plunk down your 
hard-earned cash on a receiver, 
plan to spend some time w ith 
it. If possible, connect it to an 
antenna and tune around the 
Amateur bands. In addition to 
giving it a quick checkout to 
make sure that everything is 
working the way it should, this 
will give you a chance to see if 
you feel comfortable with the 
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MICROCOMPUTING FOR HOME 

AND THE SMALL BUSINESSMAN 
The professional publication bringing microcom
puting technology to the hobbyist, small business
man, educator, engineer and student. Every issue 
edited to bring technology and people together in 
the simplest manner. 

INTERFACE AGE is packed with 

• HARDWARE ARTICLES - Product profiles, com
parisons, applications, modifications and con
struction projects. 

• SOFTWARE ARTICLES 
- Microcomputer 
development soft· 
ware, short software 
routines, application 
software, off-line soft
ware storage formats, 
software communica
tion standards and 

access to the 
microcomputer 
software de· 
pository for all 
INTER FACE 
AGE readers. 

• TUTORIALS - Fundamentals of micro proces
sors, basics for microcomputing, professional to 
techn ical transition information, understanding 
software, elementary math for computing. 

• NEW PRODUCTS - Manufacturer profiles and 
latest product releases. 

• USER COMMUNICATION - UPDATE - de
voted to club and organization announcements 
and activities. - LETTERS TO THE EDITOR -
Reader forum for expression of opinions and 
feedback on articles and features. 

• MICRO-MARKET/FIFO FLEA MARKET - Low 
cost/no cost advertising for the new marketeer/ 
garage sale enthusiast. 

If you need to know how to get started in micro· 
computing or need the valuable software once 
your system is completed then INTERFACE AGE 
is a must for you. 

Don't Delay - Subscribe Today! 

INTERFACE AGE MAGAZINE 
P. 0 . Box 1234 
Cerritos, CA. 90701 

0 CHECK 

12 Monthly Iss ues: 
$10 U.S .. $12 Can./Mex., 

$18 International 

0 MONEY ORDER 

Address _ _ ___ ____ _ _____ _ 

City ___ ______ State __ Zip _ _ _ 

Country _ _________ _____ _ 

MAKE CH ECK PAYABLE TO: INTERFACE AGE MAGAZINE 
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THE HAM-KEY 

$16.95 delivered 

Model HK-3 
• Deluxe straight Key 
• Velvet smooth action 
• Heavy base with non-slip 

ru bber feet. 
• No need t o attach to 

desk 

FOR NEW & USED 
AMATEUR RADIO EQUIPMENT 

CALL TOLL FREE 

800-325-3636 

HAM RADIO CENTER INC. 
8342 Olive Blvd., P. 0 . Box 28271 

St. Louis, MO 63132 

IS YOUR ANTENNA 
EFFICIENT? 

ANY BALANCED ANTENNA 
NEEDS A 

"W2AU" BALUN 
tHE ffiU@®s1GNAL 

1:1 & 4:1 RATIOS AVAILABLE 
FULL 2 KW POWER HANDLING CAPACITY 

$1295 
WRITE FOR FREE BROCHURE 

ON THE APPLICATION OF THE 

W2AU BALUN, 
NAME AND ADDRESS OF YOUR LOCAL DEALER 

AND INFORMATION ON NEW 

AMATEUR FILTERS 

T"° 
WITH IJ~S1gn1I 

BUILT-IN -W:ZAU 
LIGHTNING BA~UN 
ARRESTER ·::~,7:·~ 

DOUILE 
PlATID 
lll YH 
10-?39 

UNADILLA RADIATION PRODUCTS DIVISION 

IM ICROWAVE 

FILTER 

C OM PANV . INC . 6743 Kinne Street, East Sy racu se, New Y ork 13057 
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More details? Ad Check page 86. 



controls. For example, is the 
main tuning knob at the right 
height for your fingers, or do 
you have to lift your hand off 
the table as you tune the dial? 
Ideally you should be able to 
leave the heel of your hand on 
the table. If you have to lift 
your hand every time you want 
to tune to a new frequency, 
after several hours of operating 
you'll find that your arm is very 
tired - your head may feel like 
another hour of operating, but 
your hand won't! 

Does the main tuning knob 
turn smoothly and easily as you 
tune across the band? If it 
sticks (or slips) in one spot, 
that spot will inevitably be right 
on top of your favorite 
operating frequency. Does it 
tune across the band slowly 
enough that you can easily 
separate stations, or is tuning 
so critical that you have to 
have the patience of a monk to 
tune in a sideband station? Is 
there only one tuning control, 
or two - bandset and 
bandspread? Although there 
are a few receivers with 
bandset and bandspread that 
are acceptable for Amateur 
communications, a single 
tuning knob is preferable. And 
finally, how about dial 
calibration? Are the calibration 
marks far enough apart that 
you can read frequency to 5 
kHz or less, and are they 
accurate? (You can check dial 
accuracy with a crystal cali
brator, if the receiver has one). 

How about the other 
controls? Are they easy to use 
and where you'd expect to f ind 
them? One thing to look for 
here is the location of the rf 
and audio gain controls. They 
should be located well away 
from the main tuning control 
because, as you tune across a 
band, many times you have to 
"ride" the gain control with 
your hand. If the tuning knob is 
too c lose to the gain control 
you won 't be able to use both 
hands at once, so you have to 
move your hand from one knob 
to the other. This can be very 
annoying, even during short 

operating periods. 
What about the other 

controls? If the set has a 
crystal calibrator, does the 
receiver go into the standby 
mode when you switch in the 
calibrator? If you're operating 
close to a band edge, you 
might like to turn on the 
calibrator while monitoring 
another station_ You can' t do 
this if the calibrator 
automatically switches 
everything to standby. And can 
you hear the calibrator on 10 
and 15 meters? You may 
discover that while the 
calibrate signal is very strong 
on 40 to 80 meters, it is buried 
in the noise on 10 and 15. 

How effective is the noise 
limiter? Although most noise 
limiters don't work well on 
sideband, they can often be put 
to good use on CW to ki II 
ignition or impulse noise 
(remember that they aren't 
designed to get rid of 
atmospheric noise or lightning 
static). 

Check the phone jack. Is it 
on the front panel where you 
can get to it, or hidden 
somewhere in the back? Does 
it automatically disconnect the 
speaker when you plug in your 
headphones, or does the 
speaker continue to work? If 
your Amateur station has to 
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share a room with another 
family activity, you're going to 
get a lot of static from them if 
the dits and dahs from your 
receiver interfere with their 
favorite television program (or 
their sleep)! 

Receiver Performance. Basic
ally, the performance of a 
communications receiver boi ls 
down to three main categories: 
Sensit ivity, selectivity, and 
bandspread. Sensitivity is a 
measure of the receiver's 
ability to receive weak signals 
and is specified in terms of 
input voltage at the receiver's 
antenna terminals in microvolts 
(millionths of a volt) to produce 
a 10 dB signal-to-noise ratio 
(signal ten times as loud as the 
receiver's background noise). 
Many modern receivers have 
advertised sensitivity of 0.25 
microvolt or less, but 
unfortunately, in most cases a 
very sensitive receiver is more 
prone to overload from strong 
signals. What this means is 
that strong signals in the band 
may generate noise and 
interference inside the receiver 
which actually degrades the 
sensitivity of the set. 

At one time, not many years 
ago, when all receivers used 
noisy vacuum tubes, sensitivity 
was the one limiting factor in 

6 48 - - 2 .fll:Hl -

SHAPE 
FACTOR • 1 . .5 

Ei0<18- -3.2 kHr-

0 CRYSTAL FIL TEA 

6d8 - -2.3 U~t -

SiiAPE 
FACTOR • LO 

6048 - 2 .3 k Ht 

e IDEAL 

Fig. 1. Bandpass curves for various receiver i-f filters. The passband at A is that for a 
typ ical tuned resonant c ircuit and is typical of older communications receivers . Since 
the passband " skirts " fl are out badly, the c ircu it isn't able to discriminate against 
st rong nearby signals. The passband shown in B is that for a crysta l latti ce f ilter found 
in most modern amateur rece ivers. Because of the steep f ilter skirt s, selecti vity is 
greatly improved. The ideal f ilter passband shown in C cannot be attained in practice, 
but many modern c rystal filters come close to it. 
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receiver performance so most 
Amateurs chose their receivers 
strictly on the basis of 
sensitivity. Some still do. 
However, with modern 
transistors, it's possible to 
achieve far more sensitivity 
than you can ever use. This is 
because the earth is being 
continuously bombarded with 
atmospheric and galactic noise 
over which you have no control. 
Building a very sensitive high
frequency receiver just lets you 
hear that noise better - it 
does not improve your ability to 
hear weak signals. And, as I 
pointed out a minute ago, 
extreme sensitivity usually 
means the receiver overloads 
more easily and distorts those 
signals which you can hear 
above the internally generated 
noise. 

So the question arises, just 
how much sensitivity should 
you look for? Well, on the 80-
and 40-meter bands, sensitivity 
of 1 or 2 microvolts is more 
than adequate, while 0.5 to 1 
microvolt sensitivity will do the 
job on 15 and 10 meters. And 
luckily, there's a very easy way 
to see if your receiver has 
enough sensitivity - just 
connect it to your antenna. If, 
after the preselector has been 
peaked up, you can hear a 
noticeable increase in noise 
level when the receiver is 
connected to the antennas, 
sensitivity on that band is good 
enough. 

Receiver selectivity determines 
how well the receiver separates 
desired signals from 
interference, and is closely tied 
to bandspread, tuning rate, and 
dial calibration. Many low-cost 
receivers, for example, use only 
an inch or so of dial space to 
cover a complete amateur band 
so it's practically impossible to 
separate one signal from 
another. On the other hand , 
more expensive receivers 
which are designed specifically 
for Amateur communications 
spread each of the bands out 
over a foot or more so adjacent 
signals are further apart on the 
dial. However, if the main tun· 
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Fig. 2. Since the bandwidth of a tuned 
circuit is directly related to it s Q, as 
shown here, selectivity in older receivers 
can be improved by using an electronic 
ci rcuit which effectively multiplies the Q 
of the circuit. Some receivers are provid· 
ed with built-in Q-multipliers. 

ing dial is calibrated in 5-kHz 
steps, but is geared so fast that 
it's difficult to tune in a 
sideband signal, the 
manufacturer missed the boat 
- and you should choose 
another receiver. 

Receiver selectivity is 
provided by narrowband filters 
or amplifiers that can be 
visualized as a narrow gate (or 
passband) through which the 
signals pass. If the passband is 
too wide, more than one signal 
can get through at one time, so 
you can't separate them. If the 
passband is narrow but the 
receiver tunes by it too quickly 
(narrow bandspread), it's 
difficult to line the desired 
signal up with the passband. 

Also important when 
discussing selectivity is the so
called "skirt" selectivity of the 
receiver as shown in Fig. 1. 
Normally, selectivity is 
specified at the 6-dB (half
power) points as shown here, 
but if the selectivity skirts are 
wide as in Fig. 1A the receiver 
won't be able to reject strong 
adjacent signals very well, if at 
all. The selectivity curve in Fig. 
18 will provide much better 
performance because the filter 
skirts drop sharply so the 
passband at - 60 dB (one
thousandth) is only 1.5 times as 

wide as it is at - 6 dB. This is 
called the shape factor. If the 
selectivity bandwidth at - 6 dB 
is 2.1 kHz, for example, and the 
shape factor is 1.5, the 
bandwidth at -60dBis3.15 
kHz (2.1 kHz times 1.5). The 
ideal filter (Fig. 1C) would have 
exactly the same passband at 
all points (shape factor = 1), 
but building such a filter is a 
practical impossibility. 

How much selectivity do you 
really need? This depends upon 
your operating habits because 
you can use a much narrower 

•
0

• passband on CW than you can 
on ssb. For sideband, however, 
a bandwidth of 2.1 kHz (and 1.2 
shape factor) is nearly 
optimum. This passband will 
also provide excellent CW 
performance in most cases, 
although you might like 
narrower CW bandwidth on 
occasion because of heavy 
interference. Many modern 
receivers have narrower 
bandwidth accessory filters 
that can be switched in as 
required, but this is an option 
you may want to pass up if 
you're working on a limited 
budget. 

If a receiver's performance 
measures up in all respects 
except selectivity, and the price 
is right, you can improve 
selectivity with an external Q
multiplier or audio filter. Both 
are relatively low-cost 
accessories that can be wired 
into your receiver for improved 
performance. The operation of 
the O·multiplier is based on the 
fact that the bandwidth of a 
resonant , tuned circuit is 
directly related to Q, as shown 
in Fig. 2. If the Q of the circuit 
can be increased, selectivity 
will be improved. This is 
accomplished electronically by 
the O·multiplier. 

Buying a Receiver. Before you 
buy your receiver, talk to local 
amateurs and ask their 
opinions. They can also give 
you an idea of pricing and may 
even know another amateur 
who has a good receiver for 
sale. And, when you have made 
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Newer doesn't necessarily mean better 
- some older receivers provide very 
good performance on the amateur 
bands, particularly 80 and 40 meters. 
Receivers such as the one shown are 
stil l used during the Old Timers Contest 
sponsored by the Antique Wireless 
Association. 

your choice, try to arrange to 
use the receiver for a short 
period on a trial basis to find 
out if it really meets your 
needs. 

When you're shopping for a 
rece iver you're going to find 
the best bargains on the used 
equipment market, but this 
means that you should check 
for external damage, sticky 
knobs, noisy volume controls, 
and other signs of heavy use 
(or misuse). Was it used by a 
"l ittle old lady from Pasadena," 
or by an expedition to the 
Mojave Desert? (I vividly 
remember a transmitter I 
bought s ight unseen a few 
years ago, because the price 
was right - when I opened up 
the package it looked like the 
rig had been through a 
sandstorm; there was fine, red 
dust on everything! It worked 
fine, as advertised, but I always 
worried that it would give up 
the ghost when I needed it 
most. When I so ld it I lost 
money because I cou ldn't, in 
good faith, sell i t as I had 
bought it, sight unseen). 

With the number of new 
amateurs getting on the air in 
recent months, the supply of 
good, used equipment is 
rapidly drying up, but you can 
still find good buys if you look 
around, and are patient. 
Following is a list of 
communications rece ivers, 
arranged in ascending order by 

price, that will give a good 
account of themselves on the 
Amateur bands. Resale value 
was also considered when 
making this list so, in general , 
if the receiver is still in good 
condition when you decide to 
sell it (or trade it in on a more 
expensive model) , you can 
expect to sell it for nearly what 
you paid. 

One final note: Don't pass up 
a receiver just because it's 
" too old." There are a number 
of second-hand receivers on 
the market that are well past 
voting age and still provide 
good performance by modern 
standards. The Collins 75A 
series, for example, or the 
Drake 1A. And to give you an 
idea of resale value, the Collins 
75A4, when it was discontinued 
in the 1950s, sold new for $595. 
The same receiver, in mint 
condition, is still worth $475. 

BC342. Military surplus general
coverage receiver for 1.5 to 18 
MHz in six bands. Two rf 
amplifiers, crystal filter, 117 
Vac operation (BC312 and 
BC348 are similar but are 
designed for 12 or 28 volt de 
power supplies). Many still in 
use on the Amateur bands. 
1942-1945. $50 to $75. 

Hammarlund Super-pro. 
Designed for Amateur use in 
the late 1930s this general
coverage receiver saw 
widespread use during the war. 
Heavy, built like a battleship. 
Many of those still in service 
were originally acquired from 
the surplus market. Most 
common is the BC779 (2.5 to 20 
MHz), b...it BC794 (3.0 to 20 
MHz) and BC1004 (540 kHz to 
20 MHz) are also available. 
Narrow bandspread, image 
rejection, and internal noise are 
a problem on 20 meters, but 
rece iver is very usabl e on 80 
and 40. 1942·1945. $75 to $125. 

Hammarlund HQ110. Amateur
band receiver with double 
conversion above 7 MHz. One rt 
stage, product detector for ssb, 
built-in clock, and S-meter. 

Somewhat difficult to tune 
because of bandspread and 
bandset dials. Introduced in 
1958, replaced by HQ110A in 
1962. $100-$150. 

Drake 1A. Five-band Amateur 
receiver with good sensist ivi ty, 
se lectiv ity, and bandspread. 
Built-in crystal ca librator and 
S-meter. Forerunner of the 
popular Drake 2A. 1958-1959. 
About $125. 

Hallicrafters SX101 . Dual con
version Amateur-band receiver 
with one rf stage, selectable 
sideband, c rystal ca librator, 
and S-meter. SX101A is later 
model. 1967-1971 . $125 to $175. 

National NC300. Double
conversion Amateur-band 
receiver. 1.7 to 30 MHz, plus 30 
to 35 MHz for vhf converters. 
1955-1958. $100 to $150. NC303 
is updated version introduced 
in late 1958. $150 to $200. 

National HR0-60. Amateur-band 
receiver with plug-in coil 
assemblies, dual conversion 
above 7 MHz. Has rt amplifier 
stage, S-meter, good 
bandspread and selecti vity. 
Many still in use. $175 to $200. 

Drake 2C. Tri pie-conversion 
Amateur-band rece iver with 
500-kHz tuning seg ments on 
each band (1968). Hybrid design 
using both vacuum tubes and 
transistors. Drake 2A (1960) and 
28 (1961) are earlier versions. 

" It started out as a simple ham s tation. 
but that's how Arnold is . .. when he gets 
involved in something, he goes all out." 
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B. B. C. 
ELECTRONICS COMPANY, INC. 

"ONE OF THE FINEST NAMES IN THE INDUSTRY'? 

SPECIALISTS IN 
HIGH-POWER RF TRANSISTOR COMPONENTS, 

CMOS INTEGRATED CIRCUITS & ASSOCIATED COMPONENTS. 

WISHES TO ANNOUNCE 
A COMPLETE LINE OF AMATEUR H.F. AND V.H.F. EQUIPMENT 

INCLUDING THE BEST NAMES IN THE BUSINESS. 

LIBERAL DISCOUNTS TO LICENSED AMATEURS, HAS BEEN, AND STILL IS, OUR POLICY 

- TRADE INS ACCEPTED -

FOR YOUR AMA TEUR NEEDS FROM $1 TO $ ? ? 
WRITE OR CALL 

B. B. C. 
BLUE GRASS PLAZA • 2417 WELSH ROAD • PHILA. , PA. 19114 

PHONE: (215) 464-1880 

BULK ORDERS ACCEPTED 

INSTANT 

for your 

HAM GEAR 
Toll Freel 

800-225-7060 
in Massachusetts 

617-267-1975 

Ll!U.l!:l!.ll l!L!.LUi.l!.llll!:U. t ll.!.[i::; 
636 Beacon St. 
Boston, Mass. 02215 
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Having .parts problems .such as 
Minimum .Orders; Unai\swere<t 
Letters, Uninte'rested Supplie~s, 
Tao Much Time ;a\ Flea MarketS? 

~ ;m, - . w.fo_:~ - -~ f.'' i;,' ~ 

Let G. ·R. Whitehouse.& Co.,
the Ne.w Parts Specialists 
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• s:olve •. your: •problems. 

NOW IN STOCK~ 
TransmitUng Var'laj:)les , 

R'oller Inductors - counter DiJls 
- Air Wound Cojls - <;:ou pling~ 
· ~n?bs'"-'- Receil'.ling Variables 

Toroids - R.F. Chokes 

~Coil For~~;nd pore~ 

~Millen • E, F. John.son~ 
Barker & Williamso.n 

JW Miller • Hammarlund 

Send First Class Stamp;for Flyer 

BIDS SUPPLIED 

SST T-1 
RANDOM WIRE 

ANTENNA TUNER 

Al l band operat ion Clb0-10 meters) wit h any 
random length of wire. 200 watt output power 
capability - will wor k with vi r tually any trans
ceiver. Great for apartments and hotel rooms -
si mply run a wire insider out a wi ndow, or any~ 

place. Toroid i nduct or for small size: 3 x 4114 x 
2¥. . Built - in neon tune-up indicator. S0-239 
coax connector . Guaranteed for l yr ., 10 day t rial. 
I f not satisfied, return for fu l l refund ! COD OK 
by phone, or order by mai I. 

THE ORIGINAL Random Wire Antenna 
Tuner - i n use by amateurs for 5 years. 

Compact - easy to use .. . 

only $29.95 pos tpaid 

(Add sales tax in Cal if.l 

P. 0 . BOX 1, LAWNDALE, CALIF. 90260 
(213) 3 76-5887 



Very popular with beginners 
and old timers alike. $175 to 
$225. 

Heath SB·300. Amateur-band 
receiver covers 3.5 to 30 MHz 
in 500-kHz segments. Rf 
amplifier, crystal lattice 
bandpass filters, S-meter (1 963). 
SB-301 (1969)and SB-303(1971) 
are later models featuring 
increased use of 
semiconductors. Homebuilt 
from kits. $200 to $300, 
depending upon model. 

Drake R4. High-performance 
triple-conversion Amateur-band 
receiver with selectable 
bandwidths for CW and ssb. 80 
through 10 meters. Built-in 
S-meter, passband tuning, and 
notch filter. Replaced by Drake 
R4A. R4B and R4C are later 
versions. Designed for 
transceive operation with the 
Drake T4 series of transmitters. 
Late 1960s. $250 to $300. 

Collins 75S1 . Five-band double
conversion Amateur-band 
receiver featuring mechanical 
i-f filters and linear tuning dial. 
Built-i n S-meter, crystal 
calibrator, and rejection tuning. 
Replaced by the 75S3 and 
75538. Designed for transceive 
operation with the Collins 32S 
series of transmitters. Early 
1960s. $300 to $400. 

Collins 75A4. High performance 
Amateur-band rece iver with 
variable i-f, highly selective i-f 
filters, crystal calibrator, noise 
limiter, a-multiplier, and 
S-meter. Generally agreed to be 
one of the best Amateur 
receivers ever produced. $350 
to $475, with high serial 
numbers (5000 and above) 
demanding premium prices. 
Replaced by Collins 75S-series. 
The 75A 1, 75A2, and 75A3 are 
earlier versions priced from 
$135 to $275. 

This is only a small sample 
of the many makes and models 
of used communications 
receivers on the market, but it 
will give you a fair idea of what 
is available. Generally 
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The Heathkit HR-1680 dual-conversion receiver is designed for amateur com· 
munications and includes selective filters for both ssb and CW. Covering the five high· 
frequency amateur bands, the kit costs about $200. 

speaking, the newer models 
offer somewhat better 
performance, better strong
signal handling capability, or 
improved sensitivity, or such 
built-in accessories as crystal 
calibrators, selective filters, 
and a -multipliers; but just 
being newer doesn't 
necessarily make them better 
- some older, well built 
receivers will run circles 
around brand-new, low-cost 
sets fresh off the shelf. 

Receiver Kits. If you can't find 
a good, used receiver that 
meets your needs, you might 
consider building your own 
from a kit. This approach has 
few of the pitfalls associated 
with building a receiver from 
scratch, you learn a lot about 
radio construction in the 
process, and the finished 
receiver often offers better 
value, dollar for dollar, than a 
factory-built receiver. If you've 
built a stereo amplifier or an 
electronic voltmeter kit, 
building your own receiver from 
a kit should be a snap. Even if 
you've never built any 
electronic gear before, you 
shouldn't run into any trouble 
- the construction manuals 
are well illustrated and provide 
step-by-step assembly 
instructions. 

The new solid-state 
Heathkit HR-1680 five-band 
Amateur receiver kit, for 
example, covers the f ive high
frequency Amateur bands, 
includes a selective crystal 
filter for ssb (and a built-in 
audio filter for CW), and offers 
performance comparable to 
much more expensive factory
built receivers. The HR-1680 
features dual conversion, 
sensitivity of 0.5 microvolt, 
selectable ssb/CW reception , 
built-in S-meter and spinner 
type dial , separate rf and audio 
gain controls, and is priced at 
less than $200. Best of all , after 
you have it built, you can 
completely align it without any 
external test equipment. 

The Transmitter 

Since Novices are limited to 
CW (telegraphy) operation, and 
transmitting power of 250 
watts, as you progress up the 
Amateur ladder the first item in 
the station to get replaced is 
the transmitter - usually with 
a higher power unit that can be 
used for single-sideband as 
well as CW. This means that 
new Novices have a large 
selection of used equipment 
from which to pick, especially 
if you limit your transmitter to 
100 watts or less. Here again 
the rapid growth in Amateur 
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Radio during the past few 
months has placed a drain on 
the used equipment market, 
but many new Amateurs are 
going to transceivers, so older 
75-watt Novice transmitters are 
still in pretty good supply. 
There are also some excellent 
older CW-only transmitters on 
the market which are very good 
values. Many of these are still 
being used by old timers who 
prefer CW operation to phone, 
but they can still be found if 
you look around. There may 
even be an Amateur in your 
own hometown who has an old, 
unused CW transmitter sitting 
on the shelf - the one he 
started with and has held onto 
for sent imental reasons. 

Novices have the choice of . 
either crystal control or vfo 
operation. Although a vfo 
allows you to move quickly 
from one frequ ency to another, 
you have to make sure you 
have a well calibrated vfo or 
receiver so you don't operate 
outside the Novice band limits. 
Crystal control , on the other 
hand, is less expensive 
(although you do have to buy 
crystals) and you know exactly 
what frequency you're 
operating on. Unless you f ind 
an exceptionally good deal on a 
transmitter wi th vfo contro l, I'd 
recommend that you start with 
crystal control , and after you 've 
gotten your feet wet with some 
actual on-the-air operation, you 
can consider going to a vfo. 

Twenty years ago most 
Amateurs started out with 
military surplus transmitters, 
but except for the o ld ARC-5 
series (also known as 
Command Sets), military 
transmitting equipment usually 
presents more problems than 
the begi nning Radio Amateur 
can cope with - or even that 
an old timer can cope with , for 
that matter. That may be why 
the sel ling prices are so low. 
For the most part , military 
transmitters are very poorly 
shielded, so you will probably 
have problems with television 
and stereo interference. You 
may also need a spec ial power 
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" I spent $1572.30 getting al l set up, and 
now I can't think of a th ing a say." 

supply to run the transmitter. If 
you happen to run across a 
surplus military transmitter that 
has already been successfully 
debugged by another Amateur, 
it may be a good buy, but I'd 
recommend that you sti ck to 
transmitters which were 
designed specifically for the 
Amateur service. 

You may also decide that 
you'd like to build your own 
transmitter. Compared to a 
receiver, CW transmitters are 
relatively simple, but here 
again, if you don't have any 
electronic bui lding experience, 
if you try to build one from the 
ground up you may run into 
more frustration and 
aggravation than it's worth. 

You may also consider 
building your t ransmitter from a 
kit. The new Heathkit HR-1675 
CW transmitter, for example, 
se lls in kit form for about $150, 
has a built-in vfo, and will work 
on all five hi gh frequency 
Amateur bands. This 
transmitter makes an excellent 
starter rig because it wi 11 
provide good service as you 
advance to a higher c lass 
license. 

For the budget-minded 
beginner, however, the used 
transmitter market represents a 
vast resource. Once virtually 
untapped, thi s resource is now 
dwindling, but it appears that 
many beginners are buying 
equipment in the 200 to 250 
watt class. If you set your goal 
at around 100 watts, there are 

stil l a lot of bargains to be had 
if you shop around. And don't 
worry because your transmitter 
is rated at only 50 or 75 watts. 
In most cases this is all the 
power you need for good, 
re liable communications. And 
since the higher power units 
are more popular, there are 
better bargains among lower 
power transmitters. 

Follow ing is a list of 
exce llent CW transm itters that 
will provide good service on 
the Amateur bands. The market 
price of most of these rigs has 
changed l ittle in the past few 
years, so once again, when you 
decide to upgrade your station, 
you won' t lose any money. My 
first transmitter, a Heathkit 
DX20, is now se ll ing for more 
than I paid for it in the mid 
1950s ! 

Heath DX20. 50-watt crystal
con trolled transmitte r, 
original ly built from a kit. 80 
th rough 10 meters. Accessory 
vfo, the Heath VF1 , is 
sometimes available. 1955-1959. 
$20 to $35. 

Heath DX35. 90-watt crystal
control led transmitter built 
from a kit. Inc ludes built-in a-m 
modu lation for phone 
operation. Accessory Heath 
VF1 vfo can be used for vfo 
control. 80 through 10 meters. 
DX45 is a later version with 
different cabinet styl ing. 1958-
1961 . $30 to $60. 

Ten-Tee TX100. 75-watt c rystal 
cont rolled transmitter designed 
for Novice operation on the 80-, 
40-, and 15-meter bands. 
Features preset antenna 
loading control for simpl ified 
tune up. Early 1970s. $60 to 
$90. 

Heath DX100. 180-watt 
transmitter with built-in vfo and 
modulator for a-m phone. Very 
heavy, and drifts slightly. 80 
through 10 meters. DX100B is 
later version. Accessory 
sideband adapters for DX100B 
were originall y avai lable, but 
are rarel y offered for sale. 1958-
1965. $50 to $100. 



Drake 2·NT. 100-watt five-band 
CW transmitter with built-in 
antenna changeover relay and 
CW break-in circuit. Optional 
vfo available. Companion to the 
Drake 2C receiver. Designed 
especially for the Novice. 1967· 
1969. $75 to $125. 

Johnson Ranger. 90-watt five
band CW transmitter with built· 
in vfo. Originally available as a 
kit or factory built. Still very 
popular (and scarce), price is 
stable. About $100 to $135, 
with higher prices for factory
built units. 

Collins 32V3. 150-watt five-band 
CW transmitter with excellent 
built-in vfo. Ruggedly built, very 
stable, typical price for this 
transmitter has changed little 
in 15 years. Companion to the 
Collins 75A series receivers. 
1950s. $150 to $200. 

Johnson Valiant. 200-watt CW 
transmitter with built -in vfo, 
CW break-in, antenna 
changeover relay, and provision 
for optional ssb adapter. This 
unit has been very popular with 
CB operators during the past 
few years, so it's hard to find 
one in good condition at a 
bargain price. Factory built and 
kit versions. Valiant II is a later 
model. $150 to $225. 

Drake T4XB. 180-watt CW/ssb 
transmitter for 160 through 10 
meters (accessory crystal 
required for 160-meter 
operation). Built-in vfo, vox , CW 
break-in , and changeover relay. 
Very reliable. Replaced Drake 
T 4 Reciter which used receiver 
vfo for transceive operation. 
T4XB is designed for transceive 
operation with the Drake R4A 
and R4B receivers. Replaced by 
T4XC. 1967-1972. $375 to $425. 

Collins 3251. 180-watt CW/ssb 
transmitter for 80 through 10 
meters. Features linear vfo with 
excellent calibration and 
negligible drift, built-in vox and 
changeover relay. Still very 
popular, and the selling price 
reflects it. Designed for 

transceive operation with the 
Collins 75S series of receivers. 
Replaced by the Collins 32S3. 
1960-1966. About $400 to $450, 
with power supply. 

Transceivers 
Although most Amateurs 

start out with a separate 
transmitter and receiver, you 
may decide that you'd like to 
begin with a transceiver. A 
transceiver is nothing more 
than a combination 
receiver/transmitter in one 
cabinet, so it's much more 
compact than "separates." 
Originally designed with mobile 
and portable operation in mind, 
their popularity has grown over 
the years to the point where 
the majority of Amateurs now 
use transceivers in their home 
stations. Although t ransceivers 
lack some of the versatility of 
separate units, you are not apt 
to notice the difference unless 
you have special interests such 
as chasing DX or working 
contests. However, because of 
their popularity, transceivers 
tend to be more expensive. 
Also, they are usually designed 
for both CW and ssb operation, 
so as a beginner you 're buying 
more capability than you really 
need . On the other hand, if you 
select a transceiver to start , 
you won't have to replace your 
station when you upgrade your 
license. 

" Well . I've stopped short of ac tually 
twisting your arm . . . but please 

don't tempt me!" 

As with receivers and 
transmitters, there are all types 
of transceivers on the market: 
Old and new, kits and factory 
built , single band and all-band , 
100 watts to 500 or more. Used 
transceiver prices vary from 
about $250 for a Galaxy V, 
Heath HW100, or Swan 260, to 
about $500 for a National 
NCX5, Atlas 210, Drake TR4, or 
Swan 500. If you decide to 
build a kit, the 170-watt 
Heathkit HW-101 is availab le 
for about $340. 

Summing Up 
Inflation has hit Amateur 

Radio, as everything else, but if 
you 're on a limited budget like 
the rest of us, you can still put 
an Amateur station together for 
a pretty reasonable price. 
Unless you run across a super 
bargain, about the minimum 
you can plan to spend is $100 
to $125. This will get you a 
bare-bones station that will 
provide quite satisfactory 
operation , although you ' ll 
probably want to improve your 
receiving capabilities after a 
few months of operating. 

If you can spend $200 to 
$250, you ' ll have a station that 
will serve you in good stead 
both as a Novice and higher 
class licensee; many Amateurs 
are content with much less. 
And if you can justify an 
expenditure of $400 to $500. 
you 're really cook ing - it will 
be a long time before you' ll feel 
a need to replace your 
equipment. 

All of us have a "wish" list, 
so don 't feel too badly if you 
can 't start out with the 
ultimate. Just remember that 
Rome wasn 't built in a day. 
Practically every Amateur I 
know started with something 
less than he really wanted, but 
the price of used Amateur 
equipment being what it is , if 
you buy wisely, are patient , and 
perhaps do a bit of horse 
trading, you'll find it's a 
relatively painless process to 
acquire all the equipment for 
your own "dream" station . 

HRH 
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CB'rs SW L's EVERYONE ! ! ! 

BECOME A HAM RADIO OPERATOR & EARN A CASH AWARD FROM 

Here's how: YAESU ELECTRONICS CORPORATION 

• Obtain an amateur radio license for the first time between November 1, 1976 and June 30, 1977. 
• Purchase a new FT-221 transceiver from any authorized Yaesu dealer between those dates. 
• Send us a photocopy of your new license and bill of sale from your dealer {made out to you) 

showing the serial number and date of purchase. 
• Upon verification, Yaesu will send you an incentive award of $25.00 under the purchase price and 

refund to you the $4.00 license fee in addition. Total Savings: $29.00 

• World-wide communication through 
satellites (Oscar 6 and 7) 

• Join MARS and Civil Defense radio nets 

• Perform valuable community service 

• As an amateur radio operator you can 
communicate everywhere 

• Small antenna -19 in. whip for most local 
W W communication. 

Your new YAESU FT-221 is power supply equipped for mobile or fixed base operation and gives you 
the entire two-meter band .. . the thrill of FM repeater channel operation, SSB DXing, AM and CW! 
America needs more trained radio operators of all types and this is how Yaesu will reward you c::.::!i/J for continuing your interests, and let you enjoy the best of two worlds ! 

'\) Yaesu Electronics Corp., 15954 Downey Ave., Paramount, CA 90723 - (213) 633-4007 

REMOTE CONTROLLED 
ANTENNA SWITCH 

• The SW-5 is a heavy-duty remote 
cont rolled RF swit ch . Handles 4 
kW PEP wit h negligi ble insertion 
loss and SWR below 30 MHz. 
Housed i n rugged, weather-proof 
enclosure. 

• Safe, low-voltage operati on from 
26 voe supply in cont rol unit. 

• Ind icat or lights show at a glance 
which anten na is in use. 

• Requires six-wi re cont rol cable. 
Ham·M cable sati sfactory t o 150 
feet. 

• Models from 3 to 9 posit ions. 
Optional connectors and special 
switch i ng systems are available. 

• Five position Model SW-5 $120.00 
(Shippi ng $3.00 i n USA - !A res. add 3%) 

ANTENNA MART 
Box 1010 ISU Station 

Ames, IA 50010 

Phone: 515-292-7114 

72 m March 1977 

DON & BOB'S 
SUPER BUYS 

Check These Supe r Buys! 
Call fo r I tems Not L isted 

$100/ 100 FT SALE Hy Gain 18AVT/WB 
+ 100 ft RG8U $100 COE Big Talk + 100 
ft rotor cabl e $100 KLM KR400 Rotor + 
100 ft rotor cab le $100 
WIRE , ETC. Prem a x h ea vy-duty 4 ft ground 
rod i.. c lamp $4.00 Consol idated antenna 
wire: ;r 14 st randed $5.00/10 0 ft. ~ 12 
stranded $8.00 / 100 ft. ::;22 GA phosbronze 
lo ngwi re antenna wire $2.50/1000 ft. 
SEALED CARTONS Rayt h eon 811A $15.00/ 
pair 572B / Tl60L $21.95. 
CALL US TS520, TS700A, Atlas 210X. 
ETO. A l l in sealed cartons . 
EXTRAS 5 ea, i;," sha ft knobs fo r p anel. 
Ve ry nice $1.00/ 5. Rubber feet 30 l'f5 . 
Buss AGC3 fuse 5c. COE .001/lOKV door
knob cap $1.95. Mallory 2.5A/ 1000PIV 
epoxy drnde 19 ,. ea. 
COAX Be ld en coax: RG8 U 8237 19( ft. 
82 14 RG8 foam 23 r ft. S888 doub le shie ld 
8214 foam (suit able fo r d i rect bu ryin g) 
35c ft. 821 4 wh i te jacket 29c ft. 8210 72 
ohm kw twinlead $19.00/ C. Amphenol 
Pl 259 59('. UG1 75 19¢. 
COE Ham -2 $129.00. CD44 $104.00. AR· 
22XL $50.00. Belden 8 wire rotor ca b le 
14(' ft . 
ELECTRA Bearcat 101 UHF/VHF $289.00 
(sea led). 
SUPER PRICES Mult i 7. II. Ca l l for quote 
on Tempo 2020, TS820. 

All Pr ices F08 Houston. Quotes Good 30 Days. 
All Items Guarant eed. Call Us! 

MADISON 
ELECTRONICS SUPPLY, INC. 

1508 McKinney 
713/658-0268 

Houston, Texas 77002 
Niles 713/497-5683 

*FREE!* 

NEW CATALOG OF 
HARD-TO-FIND 

PRECISION TOOLS 
Jensen's new 128-page catalog is jam· 
packed with m or e than 2800 quality 
items. Your single source for hard-to
find precision tools used by electronic 
technicians, scientists, engineers, in
strument m echanics, schools, labora
tories and government agencies. This 
wanted catalog also contains Jensen's 
world-famous line of more than 40 tool 
kits. Plus I 0 pages of useful ''Tool Tips" 
to aid in t ool selection. Send for your 
free copy today! ... 

:'T: 
JENSEN TOOLS and ALLOYS 

4117 N. 44th Streel, Phoent:s., Amono 85018 

A BUSS 6 LJUGHVN •nd"m' 0 

More details? Ad Check page 86. 
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When is the best time to listen 
for DX stations? What bands 
should be used and where will 
the strongest signals be 
coming from? Why do radio 
signals travel different 
distances at different times, 
and how are they transmitted 
beyond the horizon in the first 
place? 

Good questions! The 
answers aren't always easy to 
find, and sometimes there is 
more than one answer to each 
question, but don't become 
discouraged; radio 
"conditions" - like the 
weather - make a good topic 
for discussion. The old adage 
that everybody talks about it 
but nobody does anything 
about it is no longer quite true. 
Here's why. 

Forecasting radio conditions 
is about as frustrating and 
difficult as forecasting weather 
conditions; it is much easier to 
make general, long-term 
predictions than it is to 
accurately predict local and 
short-term conditions. The 
forecaster has acquired a thick 
hide, and the "forecastee" has 
developed a healthy skepticism 
about his predictions. The 
proper attitude toward these 
matters probably I ies 
somewhere between blind faith 
arrd utter incredu I ity, but does 
require a bit of study and 
patience. 

The sun is the source of all 
energy and life on earth and, 
directly or indirectly, influences 
everyth.ing we do on this 
planet. Although the sun is 
ninety-three million miles away, 
the earth is bathed in the solar 
"atmosphere" and it is not 
surprising, then, that the sun 
also influences the behavior of 
radio waves. 

Galileo, inventor of the 
telescope, was the first to 
really observe strange, dark 
spots on the face of the sun -
like chickenpox - that 
appeared, grew, faded, and 
disappeared according to some 
mysterious and unknown 
rhythm.* Other astronomers 
soon verified this strange 
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phenomenon, started counting 
sunspots and noting their 
location, and began making 
records of their observations. 
Within a half-century from 
these first systematic 
observations, it became clear 
that sunspots came and went 
according to two cycles: a 
twenty-seven day period that 
corresponded to the rotation of 
the sun on its own axis, and an 
eleven-year period whose 
occurrence could not be 
explained. 

Nearly three-hundred years 
elapsed between the first 
regular observations, and 
cataloging, of sunspots and the 
discovery that they had a 
profound influence on radio 
propagation. It is now generally 
accepted that when sunspots 
are few and far between, radio 
communications suffer, but 
when sunspots are numerous 
and close together, radio 
conditions are excellent. There 
are exceptions, however. 

In the far reaches of the 
upper atmosphere, where the 
color of the sky is black -
even in the dayt ime - and 
temperature hovers around 
- 70°F (-57°C), the air is so 
thin, and its molecules so few 
and far between, that it exerts 
little pressure and particle 
movement is relatively free. 
Solar radiation - sunlight -
bombards these part icles and 
energizes them. The short
wavelength ultraviolet rays 
strike atoms of oxygen and 
nitrogen, causing them to break 
up into negatively-charged 
electrons and posit ively
charged ions. Because of their 
separation, recombination into 
atoms and molecules takes 
t ime. The outermost atoms and 
molecules are highly activated 
by the solar rays, while those 
closest to earth are least 
affected. In between, the 
particles are - as you might 
expect - only somewhat 
affected. In this way the upper 



atmosphere consists of a 
relatively thick " shell" of 
ionized particles called the 
ionosphere. 

When radio waves from earth 
strike the ionosphere they 
penetrate for a distance, losing 
energy and setting free 
electrons in motion, and finally 
turn back toward the earth 's 
surface; but they don't 
necessarily arrive at their point 
of departure! The ionosphere 
acts somewhat like a mirror, 
reflecting radio waves 
according to the angle at which 
they strike, and returning the 
signals to earth hundreds of 
miles from their source. This is 
called skip, and is the 
phenomenon responsible for 
most long-distance radio 
communication. 

Before these simple facts 
were discovered, however, it 
was assumed that radio waves 
propagated (travelled) through 
the ether, an invisible 
substance that supported the 
waves in a manner similar to 
sound waves in air or pressure 
waves in water. The concept of 
an ether that permitted 
transmission of radio signals 

·Although Galileo Galilei is general ly 
considered to be the inventor of the 
telescope, he probably was not. He did 
make the first improved telescopes 
capable of excellent resolution, and 
observed the major planets, the moons 
of Saturn and Jupiter, earth's moon and 
- of course - our own sun. From his 
observation of the sunspots, Galileo 
correctly deduced the sun's rotational 
period of twenty-seven days and made 
his findings public. His largest 
telescopes were real monsters, some 
having focal lengths as great as 170 
feet (51 .8 meters)! 

The telescope was at least conceived 
in the thirteenth century by Roger 
Bacon whose writings give a good 
indication that he understood simple 
lens-making, and he knew that visual 
minification and magnification of 
objects was possible by appropriate 
selection of lens curvature and size. 
The modern telescope was probably 
invented by a Dutchman, Hans 
Lippershey, in 1608. At least he made 
full disclosure o f the device and its 
operation to an established body of 
scientists and government officials, 
and requested that they grant him the 
exclusive right to make, use, and sell 
the instruments. At about the same 
time, James Metier, also from Holland, 

was a fiction , and 
the word a convenience 
adopted to explain the 
unexplainable. Scientists and 
technicians tried to find the 
ether, to measure it; to taste, 
smell , feel and hear it -
without any success 
whatsoever. Sooner or later a 
better word, and a better 
explanation, had to be found. 

In 1902, following Marconi's 
successful transmission of 
radio signals from England to 
America, many experimenters 
sought to explain this 
remarkable accomplishment 
without the elusive ether. 
Arthur Kennelly , an American, 
and Oliver Heaviside, an 
Englishman, thought they knew 
- or at least had a fair idea -
of how it was accomplished. 
Working independently on 
opposite sides of the Atlantic, 
their experiments led them to 
astonishingly similar 
conclusions: Somewhere above 
the earth's surface there had to 
be an "obstruction" that 
distorted and deflected radio 
signals. Moreover, they 
concluded that the obstruction 
was probably electrical in 

applied for recognition for his invention 
- the telescope! He had independently 
conceived the instrument from reading 
of the work of others, and submitted 
his documents in Oc tober of 1608, only 
a few days before that of lippershey. 
Lippershey's work was more complete, 
however, so he received the credit. 

This is another instance of numerous 
inventors working independently in 
different locations and arriving at the 
same point almost simultaneously. It 
has been said that nothing on earth is 
as powerful as an idea whose time has 
come. Then, as now, scientists and 
experimenters avidly read of each 
other's works and ideas, and formed 
"colleges" of inquisitive men dedicated 
to the expansion o f knowledge and the 
exchange of ideas. It is therefore 
probable, although not provable, that 
Galileo, Lippershey, Metier, and others 
had read of telescopes and telescope 
making from early reports such as that 
of Bacon. There is also little question 
that Marco Polo brought with him from 
China reports of telescope-likes optical 
systems in use by astrologers and 
viziers in the courts of Chinese nobles. 
The idea, therefore, may be more than a 
thousand years old - but the 
"hardware" only three-hundred! Editor. 

nature and, finally, they 
described the obstruction as a 
layer. Although the existence 
of the layer was not to be 
proved for another two 
decades, it was acceptable as a 
working hypothesis, and 
became known as the Kennelly
Heaviside layer in honor of its 
"discoverers." 

In 1924 Edward Appleton , a 
British scientist , and his co
workers measured the angle of 
arrival of radio signals from a 
nearby transmitter and were 
able to show that the signals 
must have been reflected from 
a height of about 100 miles. 
Continuing work led Appleton 
to identify various layers of 
reflection and absorption for 
radio signals, and assign them 
letters D, E, F, and the like. 
Sti 11 later, two American 
researchers, G. Breit and M. A. 
Tuve, were able to send short 
bursts of radio signals straight 
up and measure the echoes 
accurately enough to precisely 
locate Appleton's layers. They 
also discovered that 
frequencies above a part icular 
critical frequency are not 
reflected, but are either totally 
absorbed or passed on through 
the layers and out into space.• 
They also discovered that the 
critical frequency changed 
hourly, seasonally, and 
geographically, lending support 
to the growing belief that these 
radio-wave reflecting layers 
depended upon the sun for 
their behavior. 

In 1927 a total eclipse of the 
sun proved beyond doubt that 
the sun was the primary factor 
that influenced the reflection, 
because of the rapid and 
drastic lowering of the critical 
frequency as the eel i pse 
progressed and the sun was 
obscured, and the dramatic 
increase after the sun 
reappeared. Subsequent 
measurements, including those 
made during solar eclipses, 
confirmed that ultraviolet 
radiation from the sun was the 

·critical frequency. The frequency 
below which signals will be reflected, 
and above which the signals will pass 
through and not be reflected. 
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means by which the reflecting 
layers were produced. 

"Rights" of spring 
In Spring, a young ham's 

fancy lightly turns to thoughts 
of . . . propagation and DX? 
Well, yes, in a manner of 
speaking. Both are subjects 
that bear further scrutiny in 
spite of the fact that sunspot 
cycle 20 has reached a 
minimum and new cycle 21 has 
barely begun.Surprisingly, 
springtime offers the budding 
DXer and the old timer alike a 
good opportunity to work some 
rare stations and long-distance 
skip, in spite of the generally 
depressed nature of solar 
activity in 1977. In Spring (more 
specifically, the vernal equinox 
on March 21st) the sun is 
overhead at the equator, 
making days and nights of 
equal length all over the world. 
People in the Northern 
hemisphere are looking forward 
to summer, while their 
counterparts in the Southern 
hemisphere look unhappily 
toward winter; but for a period 
beginning in late February and 
extending through late April, 
high-frequency radio 
propagation in both 
hemispheres ranges from good 
to excellent. 

During this period the 
ionosphere tends toward 
uniformity - a condition of 
homogeneity - that creates 
optimum DX conditions. 
Therefore it's time to prepare a 
prognostication of what may be 
in store for us, and how 
conditions look for worldwide 
DX. 

General 
Conditions on the long path 

between northern and southern 
hemispheres will be greatly 
improved over their winter 
level. Signals from Antarctica, 
South Africa, South America 
and southern Asia should be 
heard in the United States, and 
the best all-around DX band 
will be twenty meters. Fifteen 
meters will also be open for a 
number of days during the 
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equinoctial period, and trans
equatorial propagation, with 
fair to good signal strength on 
both ends of the path, should • 
be experienced. Twenty will 
open up on some DX paths 
shortly after local sunrise, and 
will continue to provide 
contacts with various areas of 
the globe until shortly after 
local sunset. 

During the early evening 
hours, twenty and forty meters 
will be open for DX and, as 
twenty fades away, forty will 
improve through the hours of 
darkness. 

Forty and eighty meters will 
continue to offer strong DX 
possibilities during darkness 
hours and on into the sunrise 
period. Remember, however, 
that Europeans tend to retire at 
about 8 PM eastern time (1 AM 
GMT) on all except Friday and 
Saturday nights, so time your 
efforts accordingly. 

On days of "normal" 
ionospheric activity, expect 
some good ten-meter openings 
during daylight hours, usually 
between 10 AM and 2 PM local 
time. 

Short skip 
Infrequent but excellent 

short-skip openings will occur 
on ten, fifteen , and twenty 
meters over distances of about 
750 to 2500 miles (1200 to 
1000km). Best times to listen 
for signals are mid-morning, 
when the shorter skip 
distances will start opening up, 
through mid-to-late afternoon 
when signals from distances of 
2000 miles (3200km) or so will 
appear. When ten and fifteen 
open they will be hot and 
signal strengths will be very 
high for an hour or two, both 
for short-skip and long-skip 
distances. In some cases, 
short-skip stations will override 
DX stations; even twenty 
meters will show both types of 
activity in the afternoon hours 
on some days. 

When ten meters is open at 
distances of 500 miles (800km) 
or less, keep an ear cocked for 
six-meter openings. Six will 

bring in signals from distances 
of between 1000 and 1500 
miles (1600 and 2400km) during 
these periods, and may 
possibly be open into Mexico, 
Central America, and northern 
South America; a good chance 
for some of the fellows to pick 
up needed new countries. 

On forty and eighty meters, 
short skip will be a common 
occurrence, with signals from 
70 or 80 miles (100 or 125km) 
out to several-hundred miles 
(about 500km) abounding. 
Good, " solid " signals will be 
the rule, but springtime 
thunderstorm activity wil l 
cause lots of static , especially 
in the southerly directions . 
When atmospheric noise is 
low, DX opportun ities on these 
bands will offer good hunting 
after dark. 

Vhf opportunities 
Although auroral 

disturbances are not as · 
frequent during periods of a 
quiet sun as they are at solar 
cycle peaks, there is always the 
chance at this time of year that 
an unexpected and unpredicted 
solar disturbance may create 
an aurora. If so, be on the 
lookout for it and have your 
rigs ready to go on s ix and two 
meters. Most probable time is 
the third week in March, right 
around the vernal equinox, or 
perhaps slightly later. 

Twilight path propagation 
The twilight zone is not 

science fiction, and you w ill be 
hearing more about it in 
coming months. Basically, the 
idea is that the zone between 
daylight and darkness provides 
excellent opportunities to work 
DX stations. The reason for this 
is that the high D-layer 
absorption levels are fading 
fast (sunset) or have not yet 
started to build up (sunrise); 
plus the fact that the long-skip 
DX F2 layer is predominant on 
the night side, while the 
shorter skip F1 layer 
predominates on the day side. 
This means that there is a 
merging of the two, with both 
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existing simultaneously along 
the twilight path, or terminator 
as it is called . 

In March, at the equinox, the 
terminator lies exactly parallel 
to the meridians of longitude. 
For example, if it happens to 
be twilight in Chicago, it will 
also be twilight in Hudson Bay, 
Novosibirsk (Siberia), Calcutta, 
the Andaman Islands and 
Managua, Nicaragua. Good DX 
signals along this north-south 
twilight zone should exist, and 
it would pay you handsomely to 
turn your beam directly north or 
south at such times to listen 
for those rare stations. Signals 
will be surprisingly good. Our 
resident expert , Oak Okleshen, 
W9RX, has used the twilight 
zone technique to work a lot of 
choice stations, and will be 
telling you much more about it 
in future issues. 

Therefore, when it is about 
sunrise or sunset in your 
locality, turn those antennas 
north or south and perk your 
ears. You' ll hear - and work -
some good DX with only 
modest amounts of power. 
Don't be afraid to call "CO 
DX," either. • 

What of cycle 21? 
The crystal ball is cloudy, but 

some evidence of recurring 
rhythms in sunspot activity 
indicate a long-term "cyc le o f 
cyc les" at intervals of about 
179 ± 1 years. If thi s is true , 
cyc le 21 should be s imilar to 
cycle 5, with a peak smoothed 
sunspot number o f only about 
45 occurring in about 1982. 
Com pare thi s f igure wi th a 
cyc le 20 peak sunspot number 
of about 110, and a cyc le 19 
peak sun spot number of over 

*World-wide sunrise/sunset tables for 
all DXCC countries, the 48 cont iguous 
United States, all Canadian provinces. 
and all VK call areas are avai lable in a 
booklet comp uted and distributed by 
John Devoldere, ON4UN, Peelst raat 
215, 9220 Merelbeke, Belgium. The 
price is $10.00 postpaid . Each table 
includes decimal GMT sunrise/sunset 
information for 24 different dates 
throughout the year, and is particularly 
useful for planning twilight path DX 
contacts. 
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Glossary of Terms 

Skip refers to the reflection or 
bounce of radio signals from one 
place to another on the surface of 
the earth . Short skip refers to 
signals reflected one or more 
times over a distance of 100 to 
1000 miles (160 to 1600km), 
depending on the band of 
frequencies in use. Long skip 
refers to signals reflected many 
times and traveling up to 6000 to 
8000 miles (9600 · 12900km). 
Signals usually skip from ionized 
layers to earth and back, but they 
also may bounce between different 
layers of the ionosphere before 
returning to earth. 

When radio signals travel great 
distances, they normally follow 
great-circle routes - the shortest 
possible paths between two places 
on earth. Sometimes a signal will 
prefer taking the longer segment 
of a great-circle instead of the 
shorter segment, and is said to be 
a long path signal. Sometimes a 
signal wi ll take both paths, long 
and short , and arrive at your 
statio n with a slight "garble" due 
to phase differences and time 
delay. 

Sunspots were measured as early 
as about 1650, but systemati c 
observations and recordings of 
their frequency and nu mber were 
not made until about 1750. Since 
that tim e, annual, monthly, and 
dai ly charts of sunspot occurrence 
have been kept and each cyc le 
(min imum-max imum-minimu m) rec· 
orded. The current cyc le, presently 

200 (the highest ever record ed)! 
Thi s gloomy outlook means 

that while DX will be available, 
the MLJF • will not ri se to the 
great heights of the last two 
cycles, and long-haul six-meter 
DX, if it occurs at all , will be 
rare. Occasional solar 
di sturbances during the peak 
years of cycle 21 will cause the 
MUF to scoot to abnormally 
high, but short-lived, levels. The 
ten- and fifteen -meter bands 
will be active at the peak of the 
cyc le (1982), with DX available 

•Maximum usable frequency. 

at a minimum, is number 20. Cycle 
21 has just begun (there is slight 
overlap) and will reach a peak in 
about 1982. Although the cycles 
are nominally 11.2 years apart, 
some as short as 9 years and 
others as long as 13 years have 
been recorded. 

Terminator is the name given to 
the edge of the shadow line 
between sunlight and darkness on 
a planet's surface. Atmosphere, as 
on earth , tends to make the line 
fuzzy - twilight - and lack of an 
atmosphere makes the line sharp 
and distinct , as on the moon. It is 
interesting to watch an earth 
satellite pass into darkness as it 
crosses the terminator. First, there 
is a slight color change due to 
atmospheric refraction and then it 
"winks out" as it enters total 
night. 

Maximum usable frequency, MUF, 
refers to the highest frequency 
that will be reflected by the 
ionosphere at any particular time. 
Lowest usable frequency, LUF, is 
the lowest frequenc y that will not 
be absorbed by the ionosphere. 
Theoretically, the usable 
frequencies lie between the MUF 
and the LUF. To be sure of 
communication, however, it is wise 
to be a little conservative and 
choose a frequency somewhat 
below the MUF and slightly above 
the LUF. The LUF and MUF make 
hourly, daily, monthy , and yearly 
changes. Propagation forecasts 
take these into account. 

for about the distances and 
times that occurred in 1966, 
and again in 1973-1974, when 
cycle 20 was on its way up and 
down. Don't expect conditions 
to be anywhere near as good as 
they were in 1968, however, and 
prepare t o use "gain" antennas 
on 80, 40, and 20 meters. 

The long-term outlook for DX 
conditions is only fair-to-good, 
at least until the year 2000. It 
won 't be until sometime in the 
21st century that so lar 
conditions will once again look 
like they did in 1947 and 1958, 
if at all. HRH 
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keyer. Has built-in sidetone, 
speaker, speed and volume 
c ont ro l s, B AT TER Y 
OPERATED, heavy shielded 
die-cast metal case . FULLY 
ADJUST ABLE contact spacing 
and paddle tension . The perfect 
paddle touch will AMAZE you . 

Every amateur and licensed 
operator should know how to 
send with the IC KEVER . 
EASY TO LEARN . Sent 
anywhere on receipt of price. 
Free brochure sent on request . 

Send check or money orde r. 
IC KEVER $97 .50 postpaid in 
U.S. and Canada. IC KEVER 
LESS PADDLE and non-skid 
base $67.50. Add 6% sales tax 
in California. 

Italy write i2VTT, P.O . Box 
37 , 22063 Cantu . 

Fully guaranteed by the 
world's o ldest manufactu rer of 
e lectronic keys. ORDER 
YOURS NOW ! 

PALOMAR 
ENGINEERS 

BOX 455, ESCONDIDO, CA 92025 
Phone: (714) 747-3343 
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now 
available! 
RSGB's 

RADIO 
COMMUNICATION 
HANDBOOK 
Volume 1 
Brand New 5th Edition of Arna· 
teur Radio's Finest Handbook! 
Previous editions a Complete 
Sellout! 
For all Radio Amateurs and 
professional radio engineers 
- Amateur Radio's largest 
and most comprehensive text 
on theory and practice. Com· 
pletely rewritten, now in two 
volumes, with chapters on 
image and satellite communi· 
cation included. 

Volume I 
now available for $18.95 

Order RS·RCH l 
Volume II 
available early April for $16.50 

Order RS·RCH2 

SAVE 10% 
Order both volumes for just 
$31.90! 

ham 
radio 

Greenville, NH 03048 

Foreign Subscription Agents 
for Ham Radio HORIZONS 

H.un Radio Car"n:a 
Ro• 114 Go<ttmch 

On1ario Canada N7A 3Y5 

Ham RadK> Euroroc 
Bo -. 444 

194 04 Uciol.:tn<ls Vdsbv Sw ed.,n 

Ham Ratho France 
20b.s Av,.n-Je desClttuons 

890CXJ Au -.erre France 

H.trn Rad,o Hol'and 
Posmus 30!>1 

Delfi 2200 HoU.1uct 

Ham AA<110 Italy 
STE, V ia M a.niaqo 15 
1 20134 M rlano ltaty 

HamAachoVK 
Pos1 Ofhc~ B oJ( 63 , HariQw 

M1ddlese1t. HA3 6HS. Ennland 

Holl1tnd Rod10 143 Greenway 
Greens•dc Jol\annesh111g 

Rcoubhc ol SO\l th Aluc:a 

80 m March 1977 

DX lorecaster 
March,I977 

Radio Propagation and Weather are Clearly Tied 
to the Sun 's Activity which, in Turn, is Greatly 

Influenced by the Planets. This month 
" ... Beware the Ides of March " 

The DX forecaster is 
intended as a guide and not as 
a certainty. Where a particular 
band appears (40, 20, 15, etc.) 
there is a good possibility of 
that band being usable to the 
part of the world indicated. If 
an asterisk(•) appears, there is 
a possibility that the next 
higher amateur band may be 
usable as well. Where no band 
is shown and only a hyphen (-) 
appears, an opening is not 
likely. 

The nature of the ionosphere 
is such that the predicted 
paths may be open and usable 
as often as 75% of the days, or 
as few as 25% of the days, 
with an average of 50% of the 
days being the rule. If a path 
fails to produce the desired 
results, try the next lower band 
for that area at an appropriate 
time. If a given path is open 
with good signals coming 
through, try the next higher 
band, even if no asterisk(*) is 
shown. 

Greenwich Mean Time (GMT) 
is given adjacent the left-hand 
edge of the chart. The four 
major United States time zones 
are given in the clolumns to the 
left of GMT, with 

corresponding local times 
listed. Light face numerals 
indicate AM , while bold face 
numerals indicate PM . Note: 
For daylight savings time, add 
one hour to local t imes. 

Last-minute predictions 
indicate a disturbed period for 
March 13th, with the possibility 
of ionospheric instability 
beginn ing as early as March 
11th and extending through 
March 15th. There is a strong 
possibil ity of aurora during this 
period , w ith its attendant 
effec ts on vhf propagation. The 
Ides of March should be 
interesting w ith respect to 
unusual weather phenomena, 
following within about two 
days or so of the predicted 
ionospheric upset on the 13th. 
In general , the week should be 
most interesting 
atmospherically and 
ionosopherically. Be alert. 

band 

80 meters 
40 meters 
20 meters 
15 meters 
10 meters 

6 meters 
2 meters 

frequency range 

3.500 to 4.000 MH z 
7.000 to 7.300 MHz 

14.000 to 14.350 MHz 
21 .000 to 21.450 MHz 
28.000 to 29.700 MHz 
50.000 to 54.000 MHz 

144 to 148 MHz 
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TR-33C: reg. $229.95 NOW $216.75 
TR·4C 80-lOm hf transceim: reg. $599.95 

NOW $539.95 
FSR-1 gen. coverage rcvr .5·30 MH?: reg. 
$350.00 NOW $299.95 
R-4C 80-lOm rcvr: reg. $599.95 

NOW $539.95 
T-4XC 80-lOm transmitter: reg. $599.95 

NOW 5539.95 
L-4B Linear Amplifier: reg. $895.00 

NOW 5795.00 
AC-4 power supply for TR-4C & T -4XC: 

$120.00 
MS-4 matching speaker: $24.95 
Encoding Microphone: $49.95 

CALL FOR GRAND OPENING 
SPECIAL PRICES FOR TEMPO: 

TEMPO l & AC Supply. TEMPO 2020, 
TEMPO VHF l. 

SWAN SWR-1 Meler: $21.95. SWAN 
WM2000 Meter: $49.95. SWAN WM3000 
Meter: 566.95. SWAN 700CX + 117XC: 
reg. $809.90 NOW $749.95 

ABOVE ARE NO-TRADE PRICES. CALL 
FOR DAILY SPECIALS AND LOW PRICE 
QUOTES. ALL SHIPPING PREPAID VIA 
UPS. ORDER BY PHONE AND CHARGE 
TO 8ANKAMERI CARD OR MASTER· 
CHARGE. OR BY MAIL. 

402-466·3733 
Communications Center 

4025 Progressive Ave. 
Lincoln, NE 68504 

~ 
~ • We repair all makes of Amateur Radio 

equipment [no basket cases). We carry 
t he full Hy-Gain Amateur Radio line and 
much more ~ Call For Prices. 

Cal I 402-466-3733 and talk to Bob, 
WB0 RQZ, Joe, WA0 WRI, Bill, WA0 · 
OCW, or Roy, WB0 WWA. 

5 HELPFUL 
HANDBOOKS! 

Save time, trouble, money 
Enjoy louder signal reports 

• Low-Cos t WIRE ANTENNAS 

Descr ibes 65 antennas, 2-160 meters, outdoor· 
indoor, "invisible." By W6SAI, 192 pps. $4.95 

• BEAM Antenna Handbook 
Beam dimensions, 6-40 meters . Compact and tri · 
band beams. By W6SA!, 200 pps. 54.95 

• CUBICAL QUAD Antennas 

The wor ld-famous book by Bi ll Orr, W6SA!. 
Bui ld your own effic ient Quad. 112 pps. $4.75 

• VHF HANDBOOK 
Covers VHF bands, FM, satellites, and much 
more. By W6SAI & W9EGQ, 336 pps. $5.95 

• Better Shortwave Reception 

How t o get best recei ver " buy," how to al ig n 
for loud signals. By W6SAI & W2LX, 156 
pps. S4.95 

Sold by leading dea lers. On orders to publ i sher, 
add 35<' post./ handling per book. CT. res. 
add sales tax. 

RADIO PUBLICATIONS, INC. 
Box 149, Wilton, CT 06897 

More details? Ad Check page 86. 

ETCH-IT· YOURSELF 

NOW YOU CAN design and produce your 

own printed circuit boards. 

IT'S EASY. Photo positive method. No 

darkr oom required. 

LESS THAN 2 HOURS to produce a p.c. 

r board direct fro m magazine artic le. 

I 
I 
I 
I 
I 

KIT INCLUDES materials to make 4 p.c. 

boards direct from magazine article. 

4 pcs. photo sensitized glass epoxy, developer & 

res ist stri pper, dry etchant crystals (makes 2 qts.), 

plastic tray with cover, plastic gloves, 2 sheets 

.100 gri d paper, 2 sheets .002 myl ar, extra art· 

work suppl ies (15 standard 16 pin DIP patterns; 

200 donut pads, 2 sizes; 60 ft. of tape .040.J 

ONLY $19.95 ppd. Add $1 for COD. 

S.A.S.E. for deta ils. 3 13-549-0440. 

~ EXCEL CIRCUITS co. 
-"""L 4412 Fernlee 

Royal Oak, Ml 48073 

~------------------ - ----- ----- - ---

NEW FOR 1977 
AMATEUR RADIO 

EQUIPMENT DIRECTORY 
136 Pages - 8" x 11 " 

Featuring ham radio equipment of 
over 60 manufacturers, contains de· 
scriptions, pictures, specifications & 
prices .. . . no advertisements! A must 
addition to every ham library. 

/ / 

197 7 AMATEUR RADIO 
EQUIPMENT ()/RECTORY 

~ a- JRntt ·~ ..... . . 

T E N -TEC MFI 
.,,._ 

c~ 0"'"'1aatl SPICT,.CttlllCS 

YAESU KLM (ROBOT I 

·fil:.-~ [f •l iICOMI 
~;:,,,, ~ I~ 

-~~~~· 1Ef'~E.MM?0°1 ,, 

Sendforyourcopytoday 

$2.95 Postpaid (U.S.) 
(add 75¢ for First Class Mail) 

KENGORE CORP. 
9 James Avenue 

Kendall Park, NJ 08824 

R-X NOISE BRIDGE 

V Learn the truth about 
your antenna. 
V Find 
frequency. 

its resonant 

V Adjust it to your 
quickly operating frequency 

and easily. 

If there is one place in your station 
where you cannot risk uncertain 
results it is in your antenna. 

The Palomar Engineers R-X Noise 
Bridge tells you if your antenna is 
resonant or not and, if it is not, 
whether it is too long or- too short. 
All this in one measurement 
reading. And it works just as well 
with ham-band-only rece ivers as 
with general coverage equipment 
because it gives perfect null 
readings e ven when the antenna is 
not resonant. It gives resis tance and 
reactance readings on dipoles, 
inverted Vees, quads, be ams, 
mult iband trap dipoles and 
verticals . No station is complete 
without this up-to-date instrument. 

Why work in the dark? Your SWR 
meter or y our resistance noise 
bridge te lls only half the story. Get 
the instrument that really works, 
the Palomar Engineers R-X Noise 
Bridge. Use it to check your 
antenn as from 1 to 100 MHz. And 
use it in your shack to adjus t 
resonant frequencies of both series 
and p arallel tune d circuits. Works 
better than a dip meter and costs a 
lot less. Send for our free brochure. 

The price is $39.95 and we deliver 
postp aid anywhere in U.S. and 
Canada . C alifornia residents add 
sales tax. 

Italy write 12VTT, P.O. Box 37, 
22063 Cantu. Elsewhere send 
$42.00 (U.S .l for air parcel post 
delivery worldwide. 

Fully gu aranteed by the originator 
of the R -X Noise Bridge. ORDER 
YOURS NOW! 

PALOMAR 
ENGINEERS 

BOX 455, ESCONDIDO, CA 92025 
Phone: (714) 747-3343 
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Dear Horizons: 

Cpos
BOX 

11 

Please send me your 
subscription rates as soon as 
available. I want to be your first 
subscriber. 

The idea of a beginners 
magazine is great. I suggest that 
you sponsor a slow-speed world
wide CW contest for "non
professional" contesters. 

David Novoa, KP4BDL 
Levlttown, Puerto Rico 

In this day of the computerized 
listings, David, it is difficult to say 
just who is the first. Rest assured, 
however, that you are among those 
who got to us very early. Your 
contest idea has us thinking. 
Editor 

Dear Horizons: 
Congratulations on your new 

idea in ham radio publications. 
May I take this opportunity to wish 
you every success in your new 
venture. I hope that Ham Radio 
Horizons will fulfill the need of the 
would-be ham in much the same 
way that QST did when I started in 
ham radio in the 20's. The addition 
of "Tom Swift" type stories woven 
around ham radio will certainly 
serve to arouse interest of your 
younger readers. Who knows, 
perhaps some of us old timers will 
enjoy.them too! . . . 

L. M. Rundlett, K4ZA 
Sterling Park, Virginia 

Dear Horizons: 
I commend you on your choice 

of names for this new journal. 
K8RXM and I have been doing an 
amateur radio show with the same 
name ... which airs on WLQA and 
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WVXU (Cincinnati). This show is 
now 10 months old ... K8RXM is 
producer and I am host ... 

James E. Weaver, WBCOA 

This brings to mind the saying 
"When an idea is ready to be 
thought about, several minds will 
be thinking about it." The name 
Ham Radio Horizons was chosen 
from a list of more than 125 that 
were submitted to the publisher by 
the staff and friends. Two of the 
staff, WA1WPPand W2EUQ, came 
close by independently suggesting 
"Amateur Radio Horizons." From 
there it was just natural that 
"Amateur" be replaced with 
"Ham." I hope that your show 
enjoys as much success as we 
anticipate for our publication. 
Editor 

Dear Horizons: 
As an avid HR Report reader, I 

was extremely pleased to learn of 
your new publication, Ham Radio 
Horizons. I find the concept of a 
non-technical , general interest 
magazine for the Amateur Radio 
community very exciting, and 
naturally I have already entered my 
subscription order ... 

G. R. Patton, WA3VUP 
Duncanville, Pennsylvania 

Thanks, Gerald, for your support. 
There will be technical material in 
Horizons, but we hope at a level 
that will be instructive rather than 
mystifying. Comment from the 
field will tell us if we are reaching 
that goal. Editor 

Dear Horizons: 
You are to be congratulated. 

Finally someone has had the 
foresight to come out with a 
magazine that will (I hope) have 
articles and projects which will be 
aimed at persons other than 
engineers. I have felt for a long 
time that it couldn't be possible 
that I was the only one that could 
not comprehend some of the 
material in the major Amateur 
Radio Magazines. I am a life 
member of ARRL; I have been 
reading ham radio and HR Report 
for a long time now. 

Now, however, you have 
restored my faith in myself. You 
not only publish a story of a 
youngster, five years old receiving 
his Novice ticket, (I must be at 
least as smart as he is) but you 

also announce the beginning of 
your new publication. I sincerely 
hope that there will be many 
articles and home building 
projects that will be aimed at 
persons like myself, who can 
handle a soldering iron and follow 
a schematic to a fair degree, but 
who do not understand all of these 
engineering terms and two and a 
half page mathematical 
formulae ... 

Thanks again for Ham Radio 
Horizons and I am expecting great 
things from it so please do not let 
me down. 

Gilman M. Gates, WB4ATY 
Nlcevllle, Florida 

Dear Horizons: 
Congratulations on the new 

magazine Ham Radio Horizons! I 
have been surprised at the amount 
of correspondence I have received 
in the past from ham radio readers 
who were beginners, and felt they 
needed "their own" magazine, but 
one having the quality and 
authenticity that ham radio 
presently provides for more 
advanced amateurs .. . 

Bill Wlldenheln, WBYFB 
Elyria, Ohio 

Dear Horizons: 
It did my heart good to hear that 

someone was going to give us 
beginners a magazine that we 
could really get into. I am waiting 
for the results of my Novice exam 
and starting to plan my station 
setup. Here's hoping that the 
pages of your magazine will give 

. me some ideas ... 
Larry Stenebek 

Cinnaminson, New Jersey 

Thanks, Larry, and you have given 
us an idea too. How about a 
photograph of the "Station-of-the
Month" for starters? Readers -
send a good, sharp, photograph 
and a one- or two-typewritten-page 
description of your station to Ham 
Radio Horizons, Greenville, New 
Hampshire 03048. The 
photographs should be glossy 
finish, black and white, 8x10 
preferred but a smaller size is 
useful if it is really of good quality. 
The size of your station doesn't 
matter; we'll present a variety of 
ideas to Larry and any of our 
readers that want to see what 
Hams can do. Editor 



SPECIAL TECO NOVICE CLASS PACKAGE $9. 95 
A complete course designed tor the code beginner. "Leaming the Radio 
Telegraph Code" by the ARRL covers the basics on up to high speed 
"copy", a 90 minute code introduction tape based on proven training 
methods, two 1 hour practice tapes ol coded groups at 5 WPM & 7 WPM. 

TECO GENERAL CLASS PACKAGE $9. 95 
Three one hour practice tapes ol coded groups at 10 WPM, 13 
WPM, and 15 WPM. 

TECO EXTRA CLASS PACKAGE $9. 95 
Three one hour practice tapes ol coded groups al 17 WPM, 20 
WPM, and 22 WPM. 

TECO HIGH SPEED PACKAGE $6.95 
Two one hour practice tapes ol coded groups - 30 minutes each 
side at 25 WPM , 30 WPM, 35 WPM and 40 WPM. 

TECO - Headquarters in Dallas and North Texas for Ham 
Equipment - new and used. 

YAESU • ATLAS • TEN-TEC • R. L. DRAKE • ICOM • COLLINS • HY· 

GAIN • NEWTRONICS • CUSHCRAFT • LARSEN • MOSLEY • DEN· 

TRON • VHF ENGINEERING • CURTIS • VIBROPLEX • LEADER • NYE 
VIKING • BARKER & WILLIAMSON • ASP 

CALL TOLL-FREE 800-527-4642 (IN TEXAS CALL 214-348-1560). 
WE ACCEPT BANKAMERtCARD, MASTERCHARGE, AND AMERICAN EXPRESS. 

LISTEN 
POWER 

AUDIO POWER AMPLIFIER 

15w RMS 40 12v, -gnd 
Connects directly to rcvr spkr out 
Typ distortion .3% 
.05A idle, 2A max 
Internally fused 
5"x3"x1.5" 
$29.95 incl shp, no cod 
Ca res add 6% 

Shmegg Electronics 

8115 Berg St. 

Roseville, Ca 95678 

More details? Ad Check page 86. 

you can. 
The ETK (Electronic Touch Keyer) 
processes inputs and sends perfect 
dots, dashes, and spaces at speeds of 7 
to 55 wpm. The LED indicators dis· 
playing dots, dashes, and spaces serve 
as a visual training aid for the less 
proficient CW operator. 17 IC' s, relay 
output, side tone speaker, 120 VAC. 
Inquiries invited. 

for only 145.00 
(includes instruction book) 

Order direct from: 
P.O. Box 1125 
Kent, Washington 98031 

Instruction Book 1.00 

5 KW PEP INPUT 
WITH THIS NEW BALUN 

On all bands 160 to 10 meters. 

Runs cool as a cucumber at its CCS 
rating of 2 KW (Continuous output 
power through the balun at matched 
loadl. 
4" dia. Wt. 24 oz. $32.50 PPO. 

AND FOR FULL LEGAL POWER 

the time tested Model 1 K balun is 
still available. Rated at 1 KW CCS (3 
KW PEP inputl. 
2%" dia. Wt. 9 oz. $16.95 PPD. 

ONLY PALOMAR BALUNS 
HAVE ALL THESE FEATURES 

• Toroidal core for highest efficiency. 
• Teflon insulated wire to prevent 

arc-over. OK for tuned feeders. 
• Stainless steel eyebolts take antenna 

tension. Won't rust, won't pull apart. 
• Epoxy filled case. Absolutely water-

proof. 
• Lightning protection built-in . 
• Wideband 1.7 to 30 MHz. 
• Hang-up hook provided. 
• Now available in either 1: 1 or 4:1 

ratio. 1: 1 ratio matches 50 or 75 
ohm coax to 50 or 75 ohm balanced 
load (dipoles and inverted Veesl. 4:1 
ratio matches 50 or 75 ohm coax to 
200 to 300 ohm balanced load. 

Free descriptive brochure on request. 
Order direct. 

Model 2K $32.50 Model 1K $16.95 
Center insulator without balun $7.95 

Postpaid U.S. & Canada. 
Specify ratio 1: 1 or 4: 1 

California residents add 6% tax. 
Send check or money order to: 

PALOMAR 
ENGINEERS 

BOX 455, ESCONDIDO, CA 92025 
Phone: (714) 747-3343 
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AD CHECK 
... for literature, in a hurry - we'll 
rush your name to the companies 
whose names you check. 

Place your check mark in the space between 
name and number. Example: HRH L_ 150. 

INDEX 
Amcomm _ _ 500 Heights _ 061 

ARAL• Hoosier _ _ 546 

Antenna lcom _ 065 
Mart _ 009 

Inter. Mag. _ 536 
Antenna 

JS&A_537 Spec. _ 010 

Atlas _ 198 James _ _ 333 

BBC Elect. _ 529 Jensen 
Tools_293 

Beacon __ 531 
KLM _ 073 

Burghardt_ 530 
Kengore _ 538 

Bulers& 
ellers_329 Kenwood• 

Byte _ 487 Larsen __ 078 

CRSC0._532 Lln _ 451 

CW Elect. _ 533 Long's_468 

Comm. Madison• 
Center _ 534 Palomar_ 093 

Comm. Peninsula _ 539 Spec. _ 330 

Cush Craft_ 035 Processor 
Tech. _ 540 

Data Signal, _ 270 Radio Pub. _ 5<. 
Dentron _ 259 R F Power_ 54:> 
E. T. O. • SST _ 375 
Elect. Dist. _ 044 Shmegg _ 543 
Erickson _ 047 Standard _ 109 
EKcel Teco_113 

Circuits _ 535 

Ham Center __ 491 Triplett _ 544 

Horizons __ 150 Unadilla• 

Heath _ 060 Whitehouse _ 378 

Henry _ _ 062 Yaesu _ 127 

•Please contact this advertiser directly. 

Limit 15 inquiries per request. 

MARCH, 1977 
Please use before April 30, 1977 

Tear of f and mail to 
HAM RADIO HORIZONS - " Ad Check" 
Greenville, N. H. 03048 

NAME - - --------- -

CAL ________ _ 

STREET ------- - --

CITY _ _ _ _ _ ______ _ 

STATE ___ _ _ _ IP ____ _ _ 

86 [E!j March 1977 

I 

MAXI TUNER 
SOLVES ANTENNA PROBLEMS! 

THE FINEST 
ANTENNA TUNER AVAILABLE 

- Presents 50-75 Ohm Resistive Load to Your 
Transmitter Usi ng Virtually Any Antenna 
System 

- Improved Ul timate Transmatch Circuit Matches 
Coax, Random Wire and Balanced Antennas 

- Continuous 1.7-30 MHz ·Coverage 
- 229-203 Rotary Inductor (28 µ HJ 
- Rugged Cast Aluminum Turns Counter 
- Handles 3 KW PEP 
- Monimatch SWR Circuit 
- Heavy Duty 3-Core Balun 
- Velvet-Smooth 6 t o l Vernier Tuning 
- 0-100 Logging Scale on Capacitors 
- Color Choices to Match Existing Rig 
- Available in Kit Form or Assembled 
- One Year Factory Warranty 
- Custom Vacuum Capacitor Designs and lndi· 

vidual Components Available 

Call or Write for Pricing, Spec Sheet, and FREE 
Amateur Market Antenna Tuner Comparison Chart 
That Tells It Like It Is! 

RF POWER 
COMPONENTS 

P. 0 . Box 11 
Ladysmith, WI 54848 
(715) 532-3971 

AD INDEX 
Amcomm, Inc. 53 
American Radio Relay League 51 
Antenna Mart 72 
Antenna Special ists 87 
Atlas Radio Cov. IV 
BBC Electronics 68 
Beacon Communications 
Burghardt Amateur Center 
Buyers & Sellers 60 
Byte Publications 57 
CASCo. 85 

68,79, 86 
27 

CW Electronic Sales Company 13 
Communications Center 83 
Communications Specialists 88 
Cush Craft 4 
Data Signal, Inc. 
Dentron Radio Co. 

Cov.11, 87 
9 

Ehrhorn Technological Operations, Inc. 60 
Electronic Distributors 79 
Erickson Communications 43 
Excel Circuits Co. 83 
Ham Radio Center 64 
Ham Radio Horizons 37 
Heath Co. 44, 45 
Henry Radio Stores 10 
Heights Mfg. Co. 52 
Hoosier Electronics 77 
tcom 7 
Interface Magazine 64 
JS & A National Sales Group 61 
James Electronics 73 
Jensen Tools & Alloys 72 
KLM Electronics 29 
Kengore Corporation 83 
Trio-Kenwood Corp. Cov. Ill 
Larsen Electronics, Inc. 31 
Lin Corporation 60 
Long's Electronics 
Madison Electronics Supply 72 
Palomar Engineers 79, 83, 85 
Peninsula Marketing Services 79 
Processor Technology Corporation 3 
Radio Publications, Inc. 83 
R F Power Components 88 
SST Electronics 68 
Shmegg Electronics 85 
Standard Communications 77 
Teco Electronics 85 
Triplett Corporation 49 
Unadilla Radiation Products 64 
G. R. Whitehouse & Co. 68 
Yaesu Electronics Corp. 72 

HAVE YOU SENT IN 
YOUR 

1..M~RADIO 
llORIZONS 

SUBSCRIPTIONS? 



FREE 
NEW CATALOG 

NOW'S THE TIME 
to request your free new 
catalog on many, many 
exciting Amateur products 
including: 
Data-Tone Keyboards 
Data-Tone Encoders 
Handheld Encoders 
Automatic Data-Tone Dialers 
CW Keyers 
CW Memories 
Auto Patches 
Receiver Preamps 
Single Tone Encoders 
Single Tone Decoders 
Tone to Pulse Converters 

FOR EXAMPLE LOOK AT OUR 
DELUXE C·MOS P.C. KEVER 

Complete C-MOS keyer in kit form, 
or wired, just right for your custom 
enclosure. Versatile controls allow 
wide cha racter weight va r iations, 
speeds from 5 to 50 w.p.m. plus vol· 
ume and tone control. Solid-state out· 
put switching saves power, eliminates 
all those annoying relay problems and 
is compatible with both grid block 
and solid-stat e circuitry. With its side
tone monitor and 90 day warranty 
the Data Signal PC Keyer is the one 
for you. 

C-MOS Keyer Wired $24.95: Kit $19.95 

DATA SIGNAL, INC. 
2403 COMMERCE WAY 

ALBANY, GA. 31707 
912-883-4703 

More details? Ad Check page 86. 

At first glance, both these cars look like they have standard 
factory antennas. Even at second glance. 

But the one on the left has a ham rig inside. You 
can't tell because on the outside it has an ASPR 7 48 gain 
disguise antenna. So the rip-off artists just pass it by. 

A/S has an entire line of high-efficiency disguise 
antennas for GM, Chrysler and Ford automobiles. The 
HM85 Cowl Mount Whip System, for instance, will mount 
on an auto cow~ fender or deck in a single 
7/8" to 15/16"hole. 

For years law enforcement agencies 
have used A/S disguise antennas to keep 
their cover. They'll help you keep yours, too. 
We'll bet our A/S on it. i) 

the antenna specialists co. 
12435 Euclid Avenue, Cleveland, Ohio 44106 ·a member of The Allen Group, Inc. 
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$29.95 each 
Wired and tested, complete with 
K-1 element 

88 m March 1977 

conununiccallON ,,.cleliN 
P.O. BOX 153 

BREA,"~LIFORNIA 92621 
'(~J4) 998·3021 

• 
K-1 FIELD REPLACEABLE 
PLUG-IN, FREQUENCY , 
DETERMINING ELEMENTS 

$3.00 each 







speci1I 
ham 
r1dio 
' e1in1er 
training 
packlge 

ha11'l_ communications 
rrumrCI f0:J BOOKSTORE 

~~@(ilt'8.W!be~ 
OUR DELUXE PACKAGE is outstanding! You are given Ameco's 
outstanding Radio Amateur Theory Course, the best known book of 
its type in print today, the Ameco Radio Amateur Q & A guide, the 
finest way to check your progress plus Ham Radio's own Novice 
Radio Guide, a complete introduction and how to do it book for the 
prospective Novice. A super package and a super deal as you save 
$6.00 over the total individual l ist prices. 

HAM RADIO 
DELUXE BEGINNER'S TRAINING PACKAGE 
MFJ CP0-555 C141 Pmllc1 Oscllllttr St 5.95 
l 1tt1ry I.OD 
hl11r1,, hf t . 9S 
ARRL "hH It "' Wul4 •I" Kt• Rdi1" 7 .DI 
A-1 Rdit A .. lnr Tlletry C1•11 4.15 
AMCI h411 A .. tnr Q I A &1141 1.01 
NI• Rdl1 "NftiCI h4it 61141" 3.95 

h lll list $35.85 

SAVE $6.00 YOUR PRICE $29.85 
OrMr KR·OITP 

Please add $1.00 shipping and handling 

TUNE IN THE WORLD WITH HAM RADIO 
'r AHL Staff 
Your open door to the fascinatinq world of amateur radio. Th is exciting new 
package tells you what Amateur Radio is, and then assuming no prior 
knowledge of radio the reader is taught how to pass his Novice License 
exam and how to set up his first station. An extremely useful U.S. call a1 .. a 
map is included. In addition there is a cassette tape narrated by TV and 
radio star Jean Shepherd. K20RS, which provides the necessary instruc
tion in the Morse Code. A perfect and complete introduction to our 
fascinating hobby. 

Order AR-HR Jut $7.00 

AMECO RADIO AMATEUR THEORY COURSE 
lit Mirti1 Sc•artz 

A complete, simplified home study theory course in radio covering the 
requirements for the Novice, Technician and General Classes of Radio 
Amateur Operator licenses. Contains 14 lessons. 3 study guides and over 
400 FCC-type multiple-choice questions. similar in content and format to 
the actual FCC test all under one cover. Latest 1976 Revised Edition with 
new Novice changes. 

Order 102-01 320 PlllS - $4.95 

;U4ef l A~,E~.~~:~uR LICENSE GUIDES 

NOVICE RADIO GUIDE 
Each of these useful books contain a sample FCC
type examination, plus the FCC study questions 
with easy-to-understand answers. The questions ARRL - THE RADIO AMATEUR'S 

LICENSE MANUAL 'r JI• Asllt. WI Ell 
A complete handbook for the beginning 
amateur. Covers basic communications theory. 
How to build transmitters and simple receiving 
equipment. How to set up antennas. Putting 
your station together, plus valuable appen
dices. How to learn the code and more. Any 
beginner will go further faster and have more 
fun with this exciting book. 

Order HR-NR 144 pages $3.95 

are grouped accord ing to subject for easier study. 

RADIO AMATEUR QUESTION AND ANSWER 
GUIDE Order 5-01 
Covers Novice, Technician and General Class 
Exams Olly $1.00 

ADVANCED CLASS RADIO 
AMATEUR LICENSE GUIDE 
EXTRA CLASS RADIO 
AMATEUR LICENSE GUIDE 

Order 16-01 

Only 90C 
Order 17-01 

Only 90C 

This all- time favorite study guide and 
reference book covers all grades of Amateur 
licenses. Complete with questions and 
answers to typical FCC Amateur examina
tion questions. Also contains the complete 
Amateur regulations. A recent copy belongs 
on every Amateur's bookshelf. We always 
ship the latest edition. 

Order AR-LG Just S 1.50 

SPECIAL NOVICE PACKAGE 
A complete course designed for the beginner. A 90 
minute code introduction tape based on proven 
training methods and 2 one hour practice tapes of 
coded groups at 5 WPM and 7 WPM. 

HAM RADIO EXTRA CLASS PACKAGE 

Order HR-SNP SPECIAL $9.95 
HAM RADIO GENERAL CLASS PACKAGE 
Three one hour practice tapes of coded groups at 1 0 
WPM, 13 WPM and 15 WPM. 

Order HR-SGP SPECIAL $9.95 

Three one hour practice tapes of coded groups at 1 7 
WPM. 20 WPM and 22 WPM. 

Order HR-SEPC SPECIAL $9.95 
HAM RADIO HIGH SPEED PACKAGE 
Two one hour practice tapes of coded groups - 30 
minutes each side at 25 WPM, 30 WPM, 35 WPM 
and 40 WPM. 

Order HR-SHSP SPECIAL $6.95 

tapes described above available individually at $3.95 each 

AM ECO 
CODE COURSES 

Probably the most carefully prepared code practice material anywhere. Extreme care has been taken to insure that the 
method of sending and the calculation of code speed is very similar to that used by the FCC in their exams. Each course 
includes a booklet to assist your progress. 

JUNIOI CODE CDUISE Order 100-T SU IORCOOE COUHE Order 101 -T 
Covers from start to 8 WPM. $4.95 Double length tape covering the 

complete Junior and Advanced 
Courses start to 18 WPM $8.95 

AHANCED CH E COURSE Order 1 03-T 
Covers from 8 1/z to 18 WPM. Includes 
FCC type exams. $4.95 

EXTIA CLASS COIE CDURIE Order 1 04-T 
Covers from 13 WPM to 22 WPM. 
Includes sample FCC type exams. 

$4.95 

WORD METHOD CODE COURSE 1r1.e, 111t11mr41 
A new way to master the code. Based on a different approach to learning, this course starts at a very moderate speed with simple material and then the 
material gets more complex rather than faster. Takes you to 13 wpm. Many c laim this is a much quicker way to learn. Includes two tapes with a total of 2 ''2 
hours of instruction 
Order ER-WM Just s 10.95 

RADIO HANDBOOK. 20 .. Edit111 
i,, w111i.1. Orr. WHAi 

Latest updated edition of the famous communications handbook which is 
the electronics industry standard for engineers, technicians and advanced 
amateurs. Explains in authoritative detail how to design and build all types 
of radio communications equipment, RTTY circui ts, latest semiconductors 
and computer circuitry. 986 pages; hardbound. 

s,1cl1I Price Sm $1.00 Olly $18.50 
Order 24032 

THE RADIO AMATEUR'S HANDBOOK fir 1977 
AH L STAFF 
Internationally recognized, universally consulted. The all-purpose volume 
of radio. Packed with information, useful to the amateur and professional 
alike. Written in a clear, concise manner. contains hundreds of photos, 
diagrams, charts and tables. 
Softbound Order AR-HB Olly $7.50 

Deluxe Hardbound Edition available Feb. 1977 
Order AR-BB Olly $12.50 



Don't wait until 1977 is half over before you buy your '77 
Callbooks. If you purchase them now you'll have a full year 
of the very latest OSL information available. Not only will 
you have the OSL information bul much other data that the 
Callbook is famous for. such as International Postal 
Information. Great Circle Bearings, Countries Lists, Time 
Charts and much, much more. 
US CALLBOOK $1 4.95 

Order CB-US 

The OX edition will now be nearly as big as the US edition 
and will be a vital reference when it comes to collecting 
those QSL cards. 
OX CALLBOOK $1 3.95 

Order CB-F 

DXersl Here's a ~udy IHI you 
shouldn't go witheut ... 
W2AB's SECOND OPuor•r1J •t1or111u11110• 

fitly c • .,.11r 111111• 
This wonderful operating aid immediate
ly tells the prefix, continent. OX Zone. 
country name, local beam heading, time 
differential, QSL bureau and postal infor
mation for every recognized OX country. 
Don't go another day without this nifty 
tool! 

Order HR-20P Illy $3.50 

LOG BBH. 
Certainly Amateur Radio's most popular log 
book. Spiral bound to always lie llal. 

Order AR-LB JustS1.50 

OSCAR Users - Track and Make 
Contacts using K2ZRO's 
SATELLABE 
A sophisticated two-color multi-scale 
circular slide rule that gives the user all 
the data required to track and make 
contacts through the Amateur built 
OSCAR spacecraft. Usi ng only the 
equatorial crossing point and time of one 
spacecraft orbit, the Satellabe will calcu
late azimuth and elevation information 
from the user's location for that entire 
orbit and predict all subsequent orbits as 
well. Designed by OSCAR user K2ZRO 
for AMSAT. Don't settle for anything less 
- get the Satellabe today. 

OrderSatellabe Just $7.95 

<~•4 
SIMPLE. LOW-COST WIRE ANTENNAS 

Willia• I. Orr. W&SAI 
This 192 page book describes over 40 horizontal. vertical and 
multiband trap antennas. Invisible antennas for apartment 
houses, high gain beam antennas. Covers novice antennas, 
tuners and ground systems. It's all here in this exciting new 
book by "the antenna expert." 

Order RP-WA Oily $4.95 
73 VERTICAL. BEAM AND TRIANGLE ANTENNAS 
~ Unr• I . NIA. W3FOJ . . 

Describes 73 different antennas for amateurs. Each design 1s 
the result of the author's own experiments: each has actually 
been built and air-tested. tncludes appendices covering the 
construction of noise bridges and antenna line tuners, as well 
as methods for measuring resonant frequency, velocity factor. 
and standing-wave ratios. 160 pages. 

Order 24021 Just $5.50 
HAM I CB ANTENNA DIMENSIONS I CHARTS 
~ Un r• I . NtH. W3FQJ 

This super handy booklet gives all the dimensions you need for 
amateur d ipoles. verticals. beams, quads. inverted-vee's and 
other types of antennas. Includes numerous examples. Vital to 
any antenna experimenter. 

Order 24023 Daly $2.25 
THE ARRL ANTENNA BOOK t 3tmmoN 
Here is the latest edition of this popular standby. Extensively 
revised, this book covers both the theory and pract ical 
application of all types of antennas for all amateur bands. 
Whether your station is for OXing. ragchewing. or FM this is a 
must book. 

Order AR-AM Only $4.00 
BIG EAR ~ Jtlltl Krm. WUK 
An authoritative book written in a non-technical style by Mr. 
John Kraus, W8JK, a pioneer radio astronomer, inventor of 
antennas. designer and builder of radio telescopes and mapper 
of the Cosmos. Big Ear tells all about the Ohio telescope, how it 
has explored the Universe to its limits and now searches for 
intelliQent life beyond Mars. 

Order COB-A Just $2.95 .................................................... ......... ~~~~~~~~~~~~~~~~~~~~~-=-~~~--.,,,. 

NAME ........................................................... CALL ....................................... .. 

STREET ........................................................................................................... . 

CITY ........................ - ................. STATE ................... ZIP ................................ . 

~ DENT.ER MY SUBSCRIPTION TO: SAVE 20% 
~ HA'M RAO'tO HORIZONS 1 YEA R ............... $8.00 

O Here ts my check or Money Order f or the following 
item s: ( See b e l o w f o r Ma ster c h a r ge and 
BankAmerlcard Orders) 

D Please charge my Please charge my D /ti] 
BankAmerlcard Mastercharge · · . · 

Account No. Account No. 

Expiration Date Expiration Date 

CATALOG NO. TITLE QUAN PRICE TOTAL 

Send t o TOTAL BOOKS 

am SHIPPING - 25¢ PER BOOK 

- TOTAL 
h 
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