


Drake ~-lfj Synthesized Receiver 

SpBftS tQe 8pectrll(ll 

Jrom ~[b~ thlu ~~! 
Full general coverage reception, 0-30 MHz, with no gaps or range crystals required. 
Continuous tuning all the way from vlf thru hf. Superb state-of-the-art performance 
on a-m, ssb, RlTY, and cw-and it transceives with the Drake TR-7. 

Features of Drake R-7 Model 1240 Digital Readout Receiver 

100% solid state broadband design, fully synthesized with a 
permeability tuned oscillator (PTO) for smooth, continuous tun­
ing. • Covers the complete range O to 30 MHz with no gaps in 
frequency coverage. Both digital and analog frequency read­
out.• Special front-end circuitry employing a high level double 
balanced mixer and 48 MHz '"up-converted" 1st i-f for superior 
general coverage, image rejection and strong signal handling 
performance. • Complete front-end bandpass filters are in­
cluded that operate from hf thru vlf. External vlf preselectors 
are not required.• 10 dB pushbutton-controlled broadband 
preamp can be activated on all ranges above 1.5 MHz. Low 
noise design.• Various optional selectivity filters for cw, ATTY 
and a-m are switch-selected from the front panel. Ssb filter 
standard. • Special new low distortion " synchro-phase" a-m 
detector provides superior international shortwave broadcast 
reception. This new technique permits 3 kHz a-m sideband re­
sponse with the use of a 4 kHz filter for better interference re­
jection. • Tunable 1-f notch filter effectively reduces heterodyne 
interference from nearby stations. • The famous Drake full 
electronic passband tuning system is employed, permitting 
the passband position to be adjusted for any selectivity filter. 
This is a great aid in interference rejection. • Three age time 

constants plus "Off" are switch-selected from the front panel. 
• Complete transceive/separate functions when used with the 
Drake TR-7 transceiver are included, along with separate R-7 
R.l.T control. • Special multi-function antenna selector/50 
ohm splitter is switch-selected from the front panel, and pro­
vides simultaneous dual receive wi th the TR-7. This makes 
possible the reception of two different frequencies at the same 
time. Main and alternate antennas and vhf/uhf converters may 
also be selected wi th th is switching network. • The digital 
readout of the R-7 may be used as a 150 MHz counter, and is 
switched from the front panel. Access thru rear panel connec­
tor. • The built-in power supply operates from 100, 120, 200, 
240 V-ac, 50160 Hz. or nominal 13.8 V-dc. •The R-7 includes a 
built-in speaker, or an external Drake MS-7 speaker may be 
used.• Built-in 25 kHz calibrator for calibration of analog dial. 
• Low level audio output for tape recorder. • Up to eight crys­
tal controlled fixed channels can be selected. (Wi th Drake 
Aux-7 installed.) • Optional Drake NB-7A Noise Blanker avail­
able. Provides true impulse type noise blanking performance. 

• Size: (excluding feet, knobs and connectors) 13.6"W x 4.6"H x 
13.0''D (34.6 x 11 .6 x 33.0 cm).• Weight: 18.4 lbs (8.34 kg) 

Drake R-7 Model 1240-0-30 MHz General Coverage, Digital Readout ........ $1295.00 
Drake R-7 Model 1241-Amateur Bands (160-10 meters), Analog Dial .. .... .. $1100.00 

Specifications and prices subject to change without notice or obligation. 

R. L. DRAKE COMPANY l ~ I 1] I' l' a I 540 Richa rd St. , Miamisburg, Ohio 45342 
L. ~___.:==:_ ...... •'••'llll.li.lll-•@ Phone: (5 13) 866-2421 •Telex: 288·017 

For a FREE Drake Full Line Catalog contact your favorite Drake Dealer. 
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HORIZONS 
QRP Operating 
Since the early days of Amateur 
Radio, there have been experi­
menters who dared ask, " Let's 
see how far we can reduce 
power and still maintain con­
tact." The results of such tests 
were often surprising; some­
times milliwatts would do the 
job. Today, many Amateurs in­
crease the thrill of their hobby 
by using low-powered rigs, in a 
facet of Amateur Radio called 
QRP, or, for the advocates of 
really low-power, QRPp. There 
are QRP clubs , c ontests , 
awards, bulletins, and frequen­
cies for calling and working 
each other. If your last page in 
the log left you with a ho-hum 
feeling , try QRP; you may find 
that bigger is not better after all. 

A Fed· Tower Vertical 
Antenna 
It's no accident that a-m broad­
cast stations use vertical anten­
nas; they want to put the signal 
where the people are, in all di­
rections. You can do almost the 
same thing by using the tower 
that is holding up your 10-meter, 
vhf, or television antenna, and 
you don't need impressive and 
expensive insulators for the bot­
tom of it. A few pieces of plastic 
pipe, some wire, and a couple of 
capacitors are all it takes to 
make that vertical real estate 
pay off in DX on another band 
or two. 
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Canadian Awards 
WACAN , WAVE, CIA, Maple Leaf 
- code names for government 
act ivities? No, they' re just a few 
of the awards and cert ificates 
you can earn by talking to Cana­
dian Amateurs. They can be ob­
tained while using modest 
equipment, and the antennas 
need not cost you a bundle 
either. 

Tokyo's Radio Row 
In today's mobile world , it is not 
uncommon to hear an Amateur 
talking about the hams he' s 
visited, the DX countries he 's 
operated in, or the new tech­
niques and equipment he has 
seen whi le on a vacation or busi­
ness trip to some distant part of 
the globe. Amateurs who have 
vis ited the Far East, for example, 
have been heard to marvel at the 
contents of Japan's " Radio 
Row." Author Blakeslee agreed 
to make notes and take photo­
graphs on one of his trips 
through the fabled area, and he 
tells you about it on page 26. 

Antenna Tuner 
Here's a project that will help 
get the most signal out of your 
transmitter, and put it where it 
belongs - in the antenna. But, 
it's more than that; it's an intro­
duction to the rewarding experi­
ence of home brewing. K2PMA 
gives you some tips about how 
to make the most of whatever 
work space you have, and how to 
be sure you have all the parts be­
fore you begin. 

Computer-Generated 
Code Practice 
One of the problems of copying 
plain language sent in Morse 
code is that you can anticipate 
the next letter, which gives you a 
false sense of speed. If you have 
a home computer, or know 
someone who does, here's a 
way to put it to work on your own 
code-practice system - com­
plete with letters, numerals, and 
punctuation. 

Commercial Maritime 
Radio And Hamming -
How It Was In The Middle 
East In 1946 
A delightful account of the ad­
ventures of a commercial radio 
operator and ham aboard a Lib­
erty Ship just after WW II ended. 
Author W9VND wrote this piece 
in 1946, probably while on watch 
on shipboard. It's presented 
pretty much as he wrote it, ex­
cept for some editing to tidy up 
the salty language. It retains the 
flavor of those days when hams 
were given the go-ahead to oper­
ate after a long time of man­
dated radio silence. Ozzie is still 
an active Amateur and DXer. 
W9VND is now W6AD. 

The Cover 
Low-powered rigs are not only 
fun to use at home, but, being 
small and light, can be taken 
along to far-away places. This 
portability means you can enjoy 
Amateur Radio far from the 
noises of the big city . Susan 
Tenney is checking out a Ten­
Tec Argonaut as sister Nancy 
looks on, w ith Vermont's Sugar­
bush North ski area as a back­
drop. 
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Published monthly by Communi­
cations Technology, Inc., Green­
ville , New Hampshire 03048. Tele­
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mailing off ices. ISSN 0147-8818. 
Subscription price: Domest ic, one 
year, $12.00; two years, $20.00; 
three years, $27.00. Canada and 
Worldwide, one year, $12.00; two 
years, $22.00; three years, $30.00, 
payable in United States funds. 
Subscription inquiries and 
changes of address should be 
directed to Ham Radio Horizons, 
Greenville, New Hampshire 03048. 
Please include address label from 
most recent issue If possible. 



NEW MFJ Deluxe Keyer has Speed Readout 
Socket for external Curtis memory, random code generator, keyboard. 
Uses Curtis 8044 IC. Gives you dot-dash memories, weight, speed, 
volume, tone controls, speaker. Sends iambic, automatic, semi-automatic, 
manual. Reliable solid state keying, RF proof. §R.eed Readout Meter 

lets you read to 50 WPM. 

The new MFJ-408 Deluxe Electronic Keyer II is 
based on the proven Curtis 8044 IC keyer chip. 
Speed readout meter lets you read sending speed 
to 50 WPM. Socket (optional cable with plug, 
$3.00) lets you use external Curtis memory, ran­
dom code generator, keyboard (available from 
Curtis Electro Devices). 

Sends iambic, automatic, semi-automatic, 
manual. Use squeeze, single lever or straight key. 

Iambic operation with squeeze key. Dot-dash 
insertion. Semi-automatic "bug" operation provides 
automatic dots and manual dashes. 

Dot-dash memory, self-completing dots and 
dashes, jam-proof spacing, instant start. RF proof. 

Ultra-reliable sofid-state keying: . grid block, ca th· 
ode, solid state transmitters ( -300 V, 1 O ma. 
max, + 300 V, 100 ma. max}. 

Socket for Curtis memory, 
random code generator, keyboard. 

An controls are on front panel: speed, weight, 
tone volume, function switch. Smooth linear 
speed control. 8 to 50 WPM. 

Weight control adjusts dot-dash space ratio; 
makes your signal distinctive to penetrate ORM. 

Tone control. Room filling volume. Built-in 
speaker. Ideal for classroom teaching. 

Function switch selects off, on, semi-automat· 
ic/manual, tune. Tune keys transmitter for tuning. 

Completely portable. Operates up to a year on 
4 C-cells. 2.5 mm phone jack for external power 
{6 to 9 VDC). Optional AC adapter $ 7. 95. 

Eggshell white, walnut sides. 8x2x6 inches. 

Stereo phone jack for - - - • ~u--
key, phono jack outputs. ~ 
OPTIONAL BENCHER IAMBIC 
PADDLE. Dot and dash pad-

dies have fully adjustable tension and spacing. 
Heavy base with non-slip rubber feet eliminates 
"walking." $39.95. 

Order from MFJ and try ii - no obligation. If 
not delighted, return it within 30 days for refund 
(less shipping}. One year unconditional guarantee. 

Onler today. Call toll free 800-647-1800. Charge 
VISA. MC or mail check, money order for $79.95 
plus $3.00 shipping for MFJ-408 keyer and/or 
$39.95 plus $3.00 shipping for Bencher paddle. 

CALL TOLL FREE • . • 800·647·1800 
For technical information. order/repair status, in 
Miss .. outside continental USA, call 601-323-5869. 

MFJ ENTERPRISES, INC. 
BOX 494, MISSISSIPPI STATE, MS 39762 

NEW MFJ Dual Tunable SSB/CW filter 
lets you zero in SSB/CW signal and notch out interfering signal at the 
same time. 

The MFJ-752 Signal Enhancer is a dual tunable 
SSB/CW active filter system that gives you signal 
processing performance and flexibility that others 
can't match. 

For example, you can select the optimum Pri· 
mary Filter mode for an SSB signal, zero in with 
the frequency control and adjust the bandwidth 
for best response. Then with the Auxiliary Filter 
notch out an interfering heterodyne ... or peak 
the desired signal. 

For CW, peak both Primary and Auxiliary Filters 
for narrow bandwidth to give skirt selectivity that 
others can't touch. Or use Auxiliary Filter to notch 
out a nearby aso. 

The Primary Filler lets you peak. notch . low 
pass, or highpass signals with double tuned fil ter 
for extra steeP. skirts. The Auxiliary Filter lets 
you notch a signal to 70 db. Or peak one with a 
bandwidth down to 40 Hz. 

Tune both Primary and Auxiliary Filters from 

300 to 3000 Hz. Vary the bandwidth from 40 Hz 
to almost flat. Notch depth to 70 db. 

MFJ has solved problems that plague other 
tunable filters to give you a constant outp.J!!. as a 
bandwidth is varied. And a linear frequency con­
trol. And a notch lilter that is tighler and smoother 
for a more effective notch. 

Works with any rig. Plugs into phone jack. 2 
watts tor speaker. Inputs for 2 rigs. 

Switchable noise limller for impulse noise; 
trough clipper removes background noise. 

Simulated stereo feature for CW lets ears and 
brain reject ORM. Yet off frequency calls can be 
heard. 

Speaker and phone jacks. Speaker is disabled 
by phones. OFF bypasses filter. 11 O VAC or 9 
to 18 VDC, 300 ma. 1 Ox2x6 inches. 

Every single unit Is tested for per1ormance and 
inspected lor quality. Solid American construction, 
quality components. 

Ham Radio 1s 
Most Versatile Filter 

The MFJ· 752 carries a full one year uncondi· 
tional guarantee. 

Order from MFJ and try it - no obligation. If 
not delighted, return it within 30 days for a re· 
fund (less shipping}. 

To order, simply call us toll free 800-647-1800 
and charge it on your VISA or Master Charge or 
mail us a check or money order for $79.95 plus 
$3.00 for shipping/handling. 

Don't wail any longer to use Ham Radio's most 
versatile lilter. Order your MFJ Dual Tunable 
SSB/CW Filter at no obligation, today. 

MFJ ENTERPRISES, INC. 
P. 0 . BOX 494 
MISSISSIPPI STATE, MS 39762 
CALL TOLL FREE .... 800-647-1800 
For technical information, order/repair status, in 
Miss., outside continental USA, call 601-323-5869. 



Punch through the pile-ups with an ATB-34. 
The only three band beam to give you real 
full size performance. Check ATB-34 element 
lengths, check the trap design and construc­
tion. Check the spacing and the specially 
developed balun. All of these features add 
up to the no compromise performance that 
you expect from Cushcraft. 

SPECIFICATIONS 
Gon 7 5dBd 

24dB 
62° 

50ohm ATV-3 

Cushcraft vertical antennas are designed to 
meet the exacting demands of your amateur 
radio station. They give top performance in 
easy to use packages. They can be installed 
at ground level or roof top. 
Durability is guaranteed with double wall 
seamless aluminum base sections and fiber­
glass high Q traps. If you are interested in 
local contacts or long path DX communica­
tions, a Cushcraft vertical antenna is your 
best choice. 

ATV-4 ATV-5 

FIB Ro l10 Avg 
3dB Beom Width 
Nominal 
Impedance 
Power Ha ndling 
Boom Length 
Lorgest Element 
Turning Radius 
Wind Aleo 
Weight 

2000 Wat's PEP 
18 
328 " 

10 15·20Meters 
He1gnt 13 8 (4 2'Tilrs) 

10 15·20·40 Meters 
Height 19 4 (5 9mtrs , 

10-15-20·40·80 Meiers 
Heigh ' 24 4 (7 4mtrs 

Maximum Most O.D 

UPS SHIPPABLE 

189 " 
5 4 Fl 2 
421bs 
2 5 · 

ALL MODELS 
Power Ho'>dling 2000 Wotls Nor'1inol lmpedonce 50 o hms. Maximum 
Most Size 2 O D T erm1not1on accepts PL 259 

•t-t-t-t-D Cl •·t-~p r9. ,, 
THE ANTENNA COMPANY 

IN STOCK WITH DEALERS WORLDWIDE P.O. BOX 4680 •MANCHESTER, NH 03108 
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As I was tuning around the 40-meter phone band one evening earlier this fall, I overheard a 
contact between two old-time Amateurs who obviously felt that Amateur Radio just isn't as 
exciting, inviting, and mysterious to today's youth as it had been to them when they first got 
started back in the 1920s and 1930s. But just as the old timer of today would like to return to 
the homebuilt receivers and transmitters of his youth, the old timer of 1930 probably wished 
to return to the days of his beloved spark transmitter and galena detector - and the old 
timer of 2001 will no doubt reminisce about the "good ole days of 1979." The cast of 
characters is different, but the basic argument never changes: "Modern technology is 
ruining Amateur Radio." In my view, that kind of thinking is as old fashioned and out of 
place as a-m on 20 meters; if anything, Amateur Radio offers more opportunities now than 
ever before, and the number and variety of those opportunities increases with each major 
advance in technology. 

As just one example, consider the opportunities available through satellite communica­
tions. Rather than wishing for a return to the " good old days," we should appreciate the 
possibilities of intercontinental communications when we want it, rather than at the whim of 
the ionosphere. The Radio Amateur's traditional communications expertise, inquisitiveness, 
patience, and resourcefulness must again come to the fore in the exciting field of satellite 
communications. 

Many old timers also worry that fewer and fewer amateurs now build their own equipment. 
Although the homebuilt receivers and transmitters of yesteryear have given way to vastly 
superior (and less expensive) commercial equipment, today's Radio Amateur is still building 
some of his own gear - speech processors, swr meters, digital dials, memory keyers -
sophisticated accessories that weren 't available ten years ago at any price! 

There are even those who complain that the thrill of working DX is gone - anybody with 
enough money and a big antenna can work all the DX he wants. That's always been true, so I 
guess what they're really saying is that DX is no longer the private province of a small, 
select group. With the proliferation of high-performance transceivers and high-gain antennas, 
the competition for rare DX is probably more intensive now than ever before. If that's not 
challenge enough, there's always the world of QRPp, now growing by leaps and bounds as 
experienced kilowatt-wielders leave their high-power linears to marshal four or five watts to 
chase DX around the world. 

Modern solid-state technology and manufacturing techniques have provided us with 
equipment which has fostered the Amateur spirit - perfecting the art of getting the 
message through in spite of conditions or power limitations. Rather than making more 
" appliance" operators, high quality commercial amateur equipment offers new challenges 
and opportunities for fun and training to help Radio Amateurs better serve the public 
interest. The sophisticated equipment now available also gives us all the ability, and indeed, 
the responsibility, to truly communicate with our fellow Radio Amateurs around the world. 
And if that still isn't exciting, or challenging, or rewarding, or as new and vital as today, then 
I don't know what is. 

6 m November 1979 

Jim Fisk, W1HR 
·-editor-in·chief 
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FOCUS & COMMENT 

As I am writing this, the final torrents of ex-Hurricane David are lashing at the window 
and whipping the trees to a mild frenzy. The news of Amateur Radio's participation in 
the storm-related emergency from the Caribbean to the mid-Atlantic states is 
heartening, to say the least. Some nets worked around the clock, and the Governor of 
one Caribbean island found that a Radio Amateur with a battery-powered rig and a 
makeshift antenna was his only contact with the outside world. 

That's great to hear. Providing emergency communications is perhaps the strongest 
lever we can use to ensure that we are allowed to exist. Technical training? There are 
plenty of schools that teach electronics. International good will? Well , maybe, but 
telling another ham on the other side of the world that he's a swell guy and asking for a 
QSL can hardly hold a candle to providing reassurances that someone's relative is okay 
in spite of a flood , earthquake, tornado, or hurricane. 

Unfortunately, with the good side of the news also comes the bad: There were 
thoughtless hams who interrupted emergency communications, people who harassed 
the nets with dead carriers, and jammers who played music on the air. The " excuse" 
offered by many " authorities" is that these are "sick and misguided" people, that it's 
too bad, and that there isn't much that can be done about it. 

Well, now, the sick and misguided part I'll agree with. A person must be mighty sick 
to get his jollies out of annoying a group of people who are trying to save lives, ease 
suffering, and end anxiety. The sad part is that this is not an isolated Incident, as many 
traffic nets, especially on the west coast, can tell you. I heard similar incidents a few 
years ago, during some Central-American earthquakes. 

On a more far-reaching scale, consider the Japanese ham who, after years of 
groundwork and explanation of what Amateur Radio was all about, recently got 
permission to give some Chinese Government officials a demonstration of Amateur 
Radio. The appointed hour arrived, the officials assembled, and he turned the rig on -
to be greeted with a powerful jammer after the first call! What a way to demonstrate the 
potential of Amateur Radio to the rulers of the world's largest population! The list of 
damages done by these "sick and misguided" people could go on for pages. 

But, as to the idea that nothing can be done about it, I disagree. Throughout history, 
whenever something became annoying enough to enough people, something was done 
about it. 

I feel that it is time we told the "authorities" that we are properly annoyed by this 
sickness in our midst, and that we want something done about it. Being a society built 
on law, the solution must be worked out within the law, of course. But, what? 

We do not yet know what form it will take, but there is a solution in the wind. Some 
knowledgeable and influential people are working on it. 

FCC Chairman Ferris, Representative Corman from California, ARRL General Council 
Booth, and attorney Joe Merdler from California, have had several meetings to discuss 
the problem and try to find an answer. There will be many more such meetings. Our 
Newsline column in this magazine, Presstop in ham radio, and Ham Radio Reports all 
provide the latest news on the outcome of these meetings, and you can rest assured 
that there will be some point in the proceedings where your voices will need to be 
heard. Watch for that time, and when it arrives, sing out, loudly. The people who find 
the solution will need plenty of support to convince the lawmakers that the Amateur 
Radio world is behind them. 

In the meantime, give the matter some serious thought. If this era of permissiveness, 
the attitude that " well, that's the way he ls, poor fellow," is allowed to continue 
unchecked, then it may well be that the "authorities" will become annoyed with us 
hams, and they will do something about us, as a service. 

It's up to us to get there first. 
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Thomas McMullen, W1SL 
Managing Editor 



WHEN OUR CUSTOMERSTALK ... 
WE LISTEN. 

Tom Gentry, K5VOU 
Dallas, TX 

And we respond with unexcelled RITY equipment. 
One reason RTTY equipment designed by HAL customer ideas with their own to create the most 

is always state-of-the-art quality is our open channel advanced equipment features and capabilities in the 
of communications with customers. industry. 

We want to hear the "What it's ... " and "How It adds up to greater enjoyment of RTTY operation 
about's . . . " that come from active and dedicated and a dependability factor backed with a full one-year 
RTTY operators. Our engineers have combined warranty. 

Write or give us a call. We'll be glad to send you our new RITY catalog. 

00 HAL COMMUNICATIONS CORP. 
Box 365 For our European Customers Contact: 
Urbana, Illinois 61801 Richter & Co .. 03000 Hannover 1 

217-367-7373 1.E.C. lnterelco, 6816 Bissone/Lugano 



Wilson ... 
has your needs well in hand. 
Today's Amateur demands rugged, rapid and accurate communi­
cations between Hams in the know. That's why they choose t he 
Wilson Mark Series of hand-held rad ios. With exceptional qualit ies 
like these .. . why not choose the most popular radio available 
for yourself? 

FEATURES 
Advantages such as so l id st ate circuitry, rugged Lexan® case, 
removable rear panel (enabling easy access to battery com­
partment) and compact mini-size enhance the Mark Series 
portable radio's versatility. In addit ion, Wilson carries 
a full line of accessories to satisfy almost any of y our 
requ irements. 

SPECIFICATIONS 
The Mark radios offer : • 144-148 MHz range • 6 Channel operation 

• Individual t rimmers on TX and RX xtals • Rugged Lexan® 

outer case • Current drain: RX; 15 mA, TX; Mark 11 : 500 mA, 

Mark IV: 900 mA • A power saving Hi/ Lo Switch • 12 KHz 

ceramic fi lter and 10.7 monolithic f ilter included • 10.7 MHz 

and 455 KHz IF • Spurious and harmonics. more than 50 dB 

below quieting • Uses special rechargeab le Ni-Cad battery 

pack • LED battery condit ion indicator • Rubber duck and 

one pa ir Xtals 52/52 included • Weight: 19 oz. includ ing 

batteries • Size: 6" x 1.770" x 2.440". 

OPTIONS 
Options avai lable, include Touch Tone Pad, CTCSS, 
Leather Case, Chargers for Desk Top, Travel or A uto­
mobile, Speaker Mi ke and large capacity, small size 
batteries. 

For more detai ls and/or the name of your nearest 
dealer, contact: Consumer Products Division, Wilson 
Electronics Incorporated, 4288 So. Polaris Ave., P. 0 . 
Box 19000, Las Vegas, Nevada 8911 9. Phone 702/ 
739-1931 . 

• Wilson Electronics 
Incorporated 

A Subsid iary of REGEN CY ELECTRONI CS, INC. 

ACTUAL 
SIZE!!! 

Pric• •nd specifkation1 sub;.ct to chang1 without notice . 
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NEWSL/l\l_F ____ _ 
KILLER HURRICANES DAVID AND FREDERIC emphatically proved Amateur Radio's value for 

disaster service this past September, as the violent storms trailed death and destruc ­
tion through the Caribbean islands and into the southeastern U.S . Active nets on 80 
through 15 meters handled a wide range of traf f ic as the hurricanes moved west and 
north, leaving many communities, and some entire islands, devastated and cut off f rom 
the world. 

The One Negative Note in an otherwise outstandi ng Amateur Radio performance was the 
too-frequen t presence of jammers, including several "carrier throwers," the usual too­
vocal crit ics, at least one apparent drunk, and ~ unbel ievably ~ a station in the mid ­
central U.S. who actually retransmitted music on 14325 kHz several t i mes ! Fortunate l y , 
the net was able to function reasonabl y well despite these irrational act i v i ties. 

FCC CHAIRMAN FERRIS, California Rep. James Corman, ARRL General Counsel Bob Boo t h, 
and California attorney Joe Merdler, N6AHU, met in Washington during September to dis ­
cuss the prob l em of jamming in t he Amateur bands. Principa l purpose of the mee ting was 
to brief the Commission ' s chairman on the nature and magnitude of the jamming probl em, 
and to so lici t his aid in finding a solut i on for it. 

Tates Demonstratin~ Recent "Jamming" episodes on the West Coast will go directly to 
FCC C airman Ferris,alifornia Representative James Corman pledged . In a fol l ow- up 
meeting on the battle against malicious interfer ence, Rep. Corman said he did not feel 
the Commission was do ing an adequa te job of enforcing its own r ules. As an example , he 
cited the case of "W6JAM" (WB6LHB) , who, despite his guilty plea and subsequent one­
year suspended sentence and $1000 f ine on three counts of using abusive l anguage over 
the air, has still not had his license suspended or revoked by the Commission. 

If Statutory Change is the answer to more effective performance f rom the FCC, t h en 
Rep . Corman plans to go to Rep . Van Deerlin, Chairman of t he House Subcommittee on 
Communications, in an attempt to give the Commission more help . 

Rep . Corman, a senior member of the powerful House Ways a nd Means Committee, seems 
genuinely d i sturbed over what he has learned of the malicious in ter f erence prob l em, and 
is quite determined t o do somethi ng about it. 

U.S. AMATEUR POPULATION DROPPED during July for the first t i me in f i ve years, with 
the operator tota l at month' s end down 100 from the all- t i me h i gh of 365 , 985 a mon th 
earlier . Most s i gnificant is that the falloff comes entirely f rom a drop of 700 in t h e 
Novi ce Class, which would have been expected to have more than held its own due to the 
recent extension of Novice licenses to five ye ar, renewable, terms . 

Thi s Trend Has Been developing f or some months , with the r a te o f gr owth (averaged 
over the year preceding) dropping from 8.1% in January down t o 5.5% by July . During 
that same period, a drop-off in sales of Amateur equ ipment ~ especia l ly beginning­
level gear ~ had also been noted, though that trend may have now been reversed t o 
some degree. 

Other Than Novice Operators, who dropped from 66 , 992 to 66,285 during J uly, al l 
other classes showed an increase . Extras went from 23,493 to 23,6 27 ; Advanced fr om 
84,436 to 84,531; General from 121,743 to 122,066; and Technicians from 69,321 t o 
69,405 . However, Novice losses more t han o ffset those gains. 

THE PROTO - FLIGHT SOLAR PANEL for OSCAR Phase III , Mission A, provided by Solarex 
Corporation, has been received and has been gi ven the rmal/vacuum cycling tests . These 
will be followed by v ibration t est s , after which, if all goes well, more of thes e 
panels will be built . 

Solar- Cel l Total from the Phase Ill funding campaign is now at 40 77 , and 39 battery 
cells have been sponsored f or this part of the OSCAR program. 

THE FOUNDATION FOR AMATEUR RADIO has announced the six winners of i t s 1979 scholar­
ships. The winners are WB9LAD, WD80KD, WB8TDA, WD5GZL, WB5LMZ, and N0AKC . These 
scholarships are open to all Radio Amateurs holding at least a General Class li cense. 
This year, app l ications were received from 28 states . Information on next year 's 
scholarships will appear in n ex t May issues of the major Amateur Radio publications. 

COMPLAINTS ABOUT THAT "WOODPECKER" signal t hat tears up the HF bands shoul d be 
phoned in t o the FCC' s Watch Officer, (202) 632- 6975, 24 hours a day. The purported 
Russian Over-The-Horizon radar is heard from about 5 t o almost 30 MH z . 

K2UYH ACHIEVED 432-MHz "WAS " number 2 on September 3, when he worked WA7DKZ in 
Wyoming. Congratulati ons ! 

AN I COM 701 USERS ' CLUB has been f ormed by N8RT. An SASE to R .A. Pohorence, 
9600 Kickapoo Pass, Streetsboro, Ohio 44240, will bring details. 
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TBE 
CHALLENGE 

OF 
Lower your electric bill 

and raise your self-esteem 

Ham radio can be a pretty com­
fortable hobby. A nice rig, 
maybe a hundred watts or so, a 
few dipoles or a beam, a little 
operating skill (and a license), 
and you're in business. State­
side contacts - no problem! 
And if you're patient there's 
even a little DX now and then. 

So why use OAP?* 
How about the satisfaction 

of making a contact where 
operating skill, not power, 
determines the quality of 
aOSO? 

How about the simplicity and 
economy of a small QRP rig? 

Or, how about the real chal­
lenge of shutting off the big rig 
and taking on the bands with a 
few watts - or less? 

For those and other reasons, 
QRP is catching on. For the 
old-timer who has grown bored 
with his filing cabinet full of DX 
cards (most of us couldn't 
imagine that!), the beginner on 
a budget, or the ham who 
wants to sharpen his operating 
skills, low-power operation is 
the answer. 

QRP operation is usually 
defined as anything up to 20 
watts, and includes the QRPp 
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By JAMES KATES, WBBTCC 
and NORMAN SMITH, WA6ABD 

world of less than one watt. 
Some operators run only a few 
milliwatts (and turn prematurely 
grey, in many cases). A OAP 
beginner who starts out at the 
high end of the scale and 
works his way downward will 
never run out of challenges -
and he'll probably be amazed at 
what he can do. 

"I've confirmed fifty-three 
countries while running less 
than 2 watts," said Ralph 
Burch, W8LCU, a dedicated 
QRP operator. "OAP is for the 
person who likes a challenge 
and wants to learn more about 
his hobby. And, it's a great way 
to make friends. Usually, when 
I tell someone I'm running 
QRP, they don't just send me a 
QSL; they'll send me a letter. 
And next time they hear me on 
the air, they'll make a special 
effort to work me." 

So you think you're ready to 
try QRP - how do you get 
started? 

*OAP is an international signal mean· 
ing "Shall I reduce power?" or, "Re· 
duce power to __ watts." Hams 
have adopted it to identify low-power 
equipment or operation. 

p 

The transmitter 
Most newcomers to Amateur 

Radio are fascinated by the 
transmitter, and even more so 
by the OAP transmitter. It's 
interesting in part because it's 
so simple - and there is 
indeed something intriguing 
about watching a skilled 
operator talk to the world with 
a mere handful of parts. 

Though the 5-watt-or-less 
"peanut whistle" always 
attracts attention, most QRP 
beginners would be wise to 
start off with a good solid rig 
running 20 watts or so. This 
will minimize frustration and 
provide an easy transition into 
the QRP world. Using a good 
antenna and receiver, even a 
moderately competent operator 
can hope to work al I states, 
and even some DX, while run­
ning 20 watts. 

Where to find such a rig? A 
local hamfest is a good place 
to start. Back in the days when 
novices were limited to 75 
watts, tube-type CW rigs run­
ning 20 watts or so were quite 
popular (many of them were in 
kit form). These 20-watters can 
sometimes be found for as 



little as $15, and if they're in 
good shape, they're a bargain. 

One of the most challenging 
and satisfying things a QRP 
operator can do, though, is 
build his own transmitter. In 
the 20-watt category, most CW 
transmitters will be of the one­
or two-tube -type. These are 
qui_te simple in design and 
construction, and they make an 
excel lent beginner's project. 
Construction information for 
these transmitters can be 
found in ham magazines and 
books (many of which are 
available from Ham Radio's 
Bookstore, Greenville, New 
Hampshire 03048), and parts 
can be found at a local or mail­
order supplier, or can be 
scrounged from old radios , TV 
sets, etc. What better way to 
get started on a " junkbox" 
collection! 

The Ten-Tee Argonaut is one of the " first c lass" QRP transceivers. 

Building a transmitter is rela­
tively easy. Usually there's a 
wide tolerance range for parts, 
and a small CW transmitter has 
a simple circuit. In the smallest 
rigs, it's sometimes nothing 
more than an oscillator circuit 
coupled to an antena. The 
builder should remember, 
though, to shield the transmit­
ter carefully and avoid poor 
connections, loose ends, and 
the like, lest he should cause 
TVI (television interference). 

Even a one-watter can be a 
source of interference. 

After a little experience with 
a more powerful QRP rig , most 
operators will want to try QRPp 
with a rig running 5 watts or 
less. A ready-built transmitter 
running from one to five watts 
can be bought for as little as 
$30. These small rigs usually 
operate on 12 volts de, so of 
course the operator will have to 
buy (or build) a good power 
supply if he doesn't want to 
use batteries. 

Almost all "peanut whistles" 
these days are solid-state, 
although some nostalgic opera­
tors still build tube-types. A 
sol id-state rig can be surpris· 

Heathkit's HW-8 is an economical transceiver ki t which puts out 2 watts on 80, 40, 20, 
and 15 meters. 

_,,..._ 

ingly small and portable, so it 
makes an excel lent emergency 
radio in case the lights go out. 
Many QRPp builders enjoy the 
challenge of constructing a 
transmitter on a really small 
chassis - like a plastic soap 
box, a tin can, or even a 
matchbox! 

The receiver 

Most QRP operators have a 
motto somewhat to the effect 
that " one handicap is enough." 
Accordingly, they don't handi­
cap themselves with poor re­
ceivers. The old adage, "You 
can't work 'em if you can't hear 
'em," still holds true, and most 
enthusiasts will agree that 
operating with low power, not 
poor equipment, is the real 
challenge of QRP. 

Many QRP operators using 
"separates" use a regular 
receiver along with their low­
power transmitter, but some 
like to use a miniature receiver 
which operates on 12 volts de. 
This combination, of course, is 
good for lights-out or portable 
work. In any case, the QRP 
operator should make sure that 
his receiver is not going to 
handicap him any more than is 
necessary. 

Some operators build their 
own receivers from scratch, but 
alignment problems, sensitivity 
and selectivity requirements, 
etc., make this pretty difficult; 
it's not recommended for a 
beginner. Kits are available, 
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though, that will allow the 
beginner to bu ild an excellent 
receiver and save some money 
at the same time. * 

Whatever route is chosen, 
then, the beginner interested in 
QRP should get the best receiv­
er affordable. It's worth it. 

What about transceivers? 

For the ultimate in QRP con­
venience, a transceiver can' t be 
beat. It's compact , versatile, 
and usually it offers features 
such as break-in operation for 
CW, good TVI protection, and 
the like. CW-only transceivers, 
such as Heathkit's HW-8, start 
at about $125, and in most 
cases provide a good transmit­
ter coupled with a fairly 
sensitive receiver. Much satis­
faction can be had by building 
one of these rigs from a kit. 

In the ready-assembled line, 
rigs such as the Argonaut by 
Ten-Tee are priced at around 
$500. Transceivers in th is 
category are first-class units 
with attractive styling, super­
selective receiver circuits, and 
transmitters with heavy-duty 
circuitry. Of course, at this 
stage of the game, one consid· 
eration - economy - is clear­
ly missing. It's up to the 

Heath's HW-104 has a low-power switch which allows operation at 1 watt . 

operator to determine whether 
such electronic bliss is worth 
the hefty price tag. 

Transmitter, receiver, or 
transceiver obtained, you're 
ready to go on the air, right? 
Wrong! 

Antennas are important, too 

The same rule (perhaps to a 
greater degree) applies to an­
tennas as well as receivers: It 

pays to use the best. There are 
a few masochistic types who 
enjoy tuning a 23-milliwatt rig 
into a window screen, but most 
QRP operators enjoy using a 
good antenna - a beam, a 
quad, or a good dipole. Any 
beginner interested in main­
taining his sanity should do the 
same. 

The Kantronics " Rock Ho und" is a small transmitter which runs on 12 Vdc. 

That's not saying, of course, 
that you need a 300-acre anten­
na farm to work QRP. But ask 
any ham whether he'd rather 
run a kilowatt into a window 
screen or 50 watts into a good 
beam or dipole. He'll probably 
choose the latter. QRP is much 
the same - and, as said be­
fore, the prime challenge of 
QRP is operating with low 
power - not with poor 
equipment. 

14 m November 1979 

Tuning an antenna for ORP 
operation is critical. Whatever 
type of antenna is used, the 
operator should buy or borrow 
an SWR meter and make sure 
he has a good match; every 
extra milliwatt helps. 

Getting on the air 
So - you have a transmit­

ter/receiver or transceiver, a 
good antenna, and you' re ready 

•For instructions on a receiver you can 
build, see Ham Radio Horizons, 
February, March , and April , 1979; back 
issues are available for $2.00 each. 



The QRP Amateur Radio Club International 

The OAP Amateur Radio Club_lnternational was formed 
in 1961 with the purpose of joining together the large 
segment of Amateurs who enjoy using low-power. 
Power limits are set at 100 watts input on CW, and 
200 watts PEP. Amateurs anywhere are invited to join 
the club if they consistently run power at or below 
these levels. 

Membership cost is $3, initially, which gets you a 
lifetime membership plus a 1-year subscription to the · 
quarterly newsletter. The newsletter subscription may 
be renewed after the first year for $2. If you are inter­
ested, write to Joseph C. Szempias, WBJKB, 2359 
Woodford St., Toledo, Ohio 43605. Ask for a member­
ship application blank, and include an S.A.S.E. 

OAP Amateur Radio 
Club currently issues 
several certificates 
for operating achieve­
ments. ORP-25 is open 
to all Amateurs, run­
ning any "legal power, 
for working 25 mem­
bers of the club . 
There are endorse­
ments for working 50, 
100, 20Q, etc: In addi· 
t ion, the'.te are WAS/ 
QRP, WAC/QRP, DX· 
CC/OAP, WAS/QRPp, . 
and other awards for confirmed contacts with ORP 
having been used one or both ways. The club holds 
informal QSO parties each month (first Sunday), a 
yearly formal contest, and other activities with the 
low-power operator in mind: Cl.ub members may be 
found in OSOs or call Ing ca QRP on regular club fre­
quencies on all bands and modes. 

The· OAP Amateur Radio Club does not advocate 
the reduc.tion of power limit& .established by any'-. 
country. The majority of our members enjoy the 
challenge of running OAP and QRPp among the kWs. 
The OAP Amateur Radio Club is devoted simply to 
the enjoyment of Amateur Radio through ORP operat­
ing and hopes to build interest in a more efficient, 
courteous, and proper operation of all transmitters on 
the Amateur bands. In this way we may encourage 
more world-wide enjoyment of our hobby through 
voluntary power limitation and experimentation with 
the lowest power operations. 

Operating Awards Program 

The main object ive of the QRP awards program is 
to demonstrate that the use of limited power can 
create less ORM on the Amateur frequencies while 
still allowing us to enjoy our hobby, using t_he mini· 
mum power necessary to complete a QSO. The club 
issues the following awards which are available to 
any Amateu r. Others may be added as a need for 
them arises. 

QRP-25: Issued to any Amateur for working 25 
members of QRP Amateur Radio Club. Endarsements 
are issued for 50, 100, 200, and every additional 

hundred members thereafter. Also endorsed for work· 
ing ten members on the bands above 50 MHz. To 
apply, send log data, including member numbers or 
power, with $1 .00 or 10 IRCs for basic award. For later 
endorsement seals, send either 10¢ or a stamped and 
self-addressed envelope (SASE) with a list of addition­
al members (and member numbers) worked. This 
award is not endorsed for special ban.d or mode 
recognition because it is Issued in .different classes 
(50, 100, etc.). 

WAC·QRP: Issued to any Amateur fo-r confirmed 
contacts with low-power stations in all six continents. 
Power inputs of less than 100 watts must have been 

used on both sides. 
To apply send list, in­
cluding power used 
on both sides, with 
$1.00 or 10 IRCs. 

WAS·QRP: Issued to 
any Amateur for con­
firmed contacts with 
low power stations in 
each of the fifty 
states which make up 
,the United States of 
America. Power In· 
pots. of less than 100 
watts must have been 

used by both sides. To apply send list, including 
powers used on both sides, with $1.00 or 10 IACs. 

DXCC·QRP: Issued to any Amateur for confirmed 
contacts with low power stations in 100 countries. 
Power or OAP rig must be indicated on QSLs and 
application. This award is available to ORO operators 
but a special endqrsement seal will be added If 1wq­
way QRP was used for ~II con.tae',s. To apply, se.nd . 
list, lncludin~ powers used, with $1.00 or 10 IRCs. · 

KM/W, 1000-Mile-per-Watt Awards issued to any 
Amateur transmitting from or receiving the transmis­
sions of a low power station such that the great circle 
distance between both sides, divided by the power 
input of the low power station, equals or exceeds 
1000 miles p_er watt. Additional certificates may be 
earned by accomplishing this on different bands or. 
using different modes. To apply send full log data 
including powers used. on both sides, signal reports_ 
exchanged', band and mode, and operating QTHs on 
both sides. Include either $1 .00 or 10 IRCs. 

WAS·ORPp: Issued to any Amateur for confirmed 
contacts with each of the f ifty states while using a 
power input of five watts or less. The award will be 
issued for confirmation of states in the following 
steps: 20, 30, '40, 45, 50~ The award will. be specially . 
endorsed at the time of original application only if , A, 
power input for both sides of all contacts was 5 watts 
or less, or, B, power input of the applicant for all 
contacts was under 1 watt. To apply, send list, includ­
ing powers used, with $1.00 or 10 IRCs. 
Awards Manager: Hugh F. Aelker, WABCNN, 929 
South Park, Charleston, West Virginia 25304. 
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GORP Club 
.... Devoted to Low Power R.ad.io Communications 

The G OAP Club was formed in. 1972, and now has for each additional twenty members worked under the 
over five hundred members in twenty-five countries. same conditions. The general award rules apply. 
The club exists to promote interest and growth in low Heard G QRP Cl b s· ·1 t th w k d G QRP 
power (5 watts de input at PEP, or less) Amateur ~ · imi ar. 0 e or e 
Radio communication. Membership is open to any Club. Award, but '.ssued to listeners who have 
licensed Radio Amateur or short wave listener conf1.rmed reception of twenty club members who are 
throughout the world who has an interest in low- running 5 watts or less. 
power communications. The annual subscription is QRP Countries Award. For members only. Basic 
£2, U.S. $3, or equivalent, and should be forwarded award for contacts with twenty-five countries 
to the secretary; George Dobbs, G3RJV, Willowdene, (according to the oxcc list) when using an input not 
Central Avenue, Stapleford, Nottingham, NG9 8PU exceeding 5 watts. A written and signed statement 
Engiand. to this effect must accompany ea.ch application. 

The club publishes a quarterly journal called Start date January 1st, 1970. Any band and au-
Sprat (Small Powered Radio Amateur Trans- thorized mode of transmission may be.used. 
mission), which is sent fr.ee to members. Endorsements will be issued for each addi-
The journal contains many technical cir- tional twenty-five countries worked. 
cuits, ideas and hints for constructional 
projects for QRP work, together with QRP Listener Award. Will be awarded to 
club news, news about the members, any liste·ner who has confirmed recep· 
awards, contests, and other infor· tion of stations from fifteen countries 
mation of interest. who were using not more than a 5 

Sprat is the only journal in the watt de input. Endorsements wi ll 
world devoted exclusively to • be issued for each additional fif-
QRP, and practical circuits ·A teen countries: 
make up at least two thirds 4'· _ Two-Way QRP Award. Will be 
of each journal. "~ issued to any member for -' r--- contacts with ten differ-
Data sheet service 

This is a series of leaf· 
lets free by the club. The 
sheets are articles of practi· 
cal QRP interest, many being 
photocopies of articles from 
overseas magazines, not possible 
to reproduce in Sprat for copyright 
reasons. The I ist of data sheets 
changes all the time, and new ones are 
reported in Sprat. 

Morse code training 
Thi.s ls a series of tapes and text compiled 

by a member for free use by club members. It 
is a full course leading from learning the alpha· 
bet to 12 words per minute. The only requirement 
is that you send two C90 cassette tapes and return 
postage to the member who looks after the scheme. 

Club awards 
The club issues a range of awards for QRP 

operation and listening. These are issued free to 
members and are awarded for the following 
ac9omplishments: 

The G2NJ Trophy. Open to club members only. 
Awarded on a 3-year cycle (starting in 1975) as 
follows: 

Year 1. Most outstanding QRP operating 
performance during the year. 
Year 2. Most meritorious technical contribution(s) 
to Sprat. 

Year 3. Most outstanding contribution to the cause 
of international QRP. 

Worked G QRP Club Aw13rd. Open to members or 
nonmembers who,· after January 1st, 1975, wqrk 
twenty members of G QRP C who are running a de 
input of 5 watts or less. Endorsements will be issued 
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ent o~cc countries 
when both the member 

and th~ st~ti~n worked 
were using an input not ex­

ceeding 5 watts de. Endorse­
ments will be issued for each 

additional ten countries worked. 
QRP Master Award~ Will be issued 

to any member holding Worked 
G QRP'C with a sixty-member endorse­

ment, QRP countries with a seventy-five­
country endorsement, and two-way QRP 

with a twenty-country endorsement. 

QRP WAC. Will be issued to. any member who 
has worked all six continents· when using a de 

input not exceeding 5 watts. 

General Award Rules. 
1. The claimant must submit either QSLs for all 
contact$ or a list, signed by two· licensed Radio 
Amateurs, stating that they have seen QSLs for the 
contacts. For fwo·way QRP, the input power must 
be stated on all QSL eards. 
2. For transmitting aw11rds, the claimant must 
submit a signed declaration in the following form: 
"I. : ..... . ......... ' '- ........ . certify that dl!fin~ 
the contacts upon which this claim is based my 
input did not exceed 5 watts de. Signed, dated." 
3. (a) The whole contact, including any calls 
necessary to establish communications, must be 
made with a power not exceeding 5 watts. 
(b) Where a station contacted gives his power as 
output, not input, 3.6 watts output shall be taken 
as 5 watts input. 
(c) Throughout these rules "5 watts de" shall be 
taken to equal 5 watts PEP when SSB is used. 

Awards Claims Address. ~All claims forawards should 
be addressed to A. D. Taylor, GBPG'lGWBPG, 37, 
Pickerill Road, Greasby, Merseyside, L49 3ND 
England. 



to get on the air. The entire 
ham world will fall at your feet, 
right? 

Not exactly. No one but you 
will know you're operating 
QRP, and in the scramble for 
QSOs a weak signal is likely to 
be overlooked - if it is heard 
at al I. So how do you get 
started on that DXCC? Here are 
some hints. 

Listen. You 've got only one 
key (or microphone) but two 
ears, so use them proportion­
ately. Switch bands frequently 
to check conditions. Tune care­
fully, and take note of which 
bands are best at certain times. 

Answer CQs, don 't call them. 
If you call CO continuously, 
you ' ll probably be drowned out 
in the sea of high-power opera­
tors. Listen for CQs and then 
answer them. Chances are that 
you may be the only operator 
coming back to a certain sta­
t ion and he' ll answer you. If 
you live in a rare state (say, 
North Dakota or Wyoming), it 
helps to give your location as 
an added appetizer. 

Operate when conditions are 
good. If your kilowatt doesn' t 
get you through at certain 
times, your " peanut whistle" 
won't either. Save frustration 
and get on the air only when 
you have a reasonable chance 
of getting through. 

CW is preferable to phone. 
Under similar conditions with 
the same power, a CW signal 
will usually be much easier to 
copy than a phone signal. 
There's more DX on the CW fre­
quencies, too. 

VFO operation is preferable 
to crystal-control. If you're 
going to answer CQs instead of 
call ing them, you certainly 
don' t want to be " rockbound" 
on a single frequency. Even the 
smallest " peanut whistle" can 
be used with a VFO, and with a 
good used VFO selling for 
$25-40 at the hamfests, there's 
almost no excuse to be without 
one. When you hear a lonely 
DX station calling CO 10 kHz 
away, or when there's a kilo­
watt sitting on your one and 
only crystal frequency, it'll be 
well worth the price. 

QRP operators can be found 

on all frequencies from 160 
meters and up, but they like to 
cluster together. On the CW 
bands, they can often be found 
about 40 kHz from the bottom 
edge of the band and in the 
bottom 10 kHz of the Novice 
bands. They're less concen­
trated on the phone bands. 

Which bands are best? It 
depends on the purpose. QRP 
operators looking for reliable 
QSOs of up to 1000 miles or so 
can be found on 80 and 40 
meters. Serious DXers (General 
class and above) can be found 
on 20 meters. And operators 
who monitor the bands in 
search of occasional openings 
and worldwide DX can be found 
on 15 and 10 meters. Again, it 
doesn't pay to sit on one band 
if your equipment has the capa­
bility for more. Switch frequent­
ly, tune carefully, and listen 
closely, and you 'll have the 
best chance for working 
al I states - or even al I 
continents! 

QRP activities 

QRP and QRPp operators, 
like many other ham factions, 
have their own organizations 
and activities. Many ham clubs 
have special QRP groups, and 
there are even some independ­
ent QRP clubs which offer fel­
lowship and operating hints. 
See the QRP club story imme­
diately following this one. 

QRP operators are award 
hunters, too. Many convention­
al awards offer QRP endorse­
ments, and operating low 
power brings a special chal ­
lenge to every award-hunter. 
There are also many QRP con­
tests, and even QRP nets. 

Low-power operation is not 
easy, but it is never dull. 
Whether you ragchew, work the 
contests, or try to outdo the 
"big guns" in search of rare 
DX, QRP can be a satisfying 
alternat ive to the humdrum 
" QRZ 599 73 QRZ" routine. 
CUL es 73 QRP! HRH 

Table 1. Here are some recent QRP activit ies dates. Watch for similar 
dates· next year. Newsletters of other activities can be obtained from 
QRP Amateur Radio Club (see page 15), and G QRP Club (page 16). 

CW QRP Activity Weekends 
October 6th and 7th , 1979 

QRP Winter Sports 1979 
Daily from . 
December 26th to 31st, 1979 

Time, GMT 

0900-1100 
1100 -1300 
1130 -1230 
1400-1500 
1600 . 1900 

1900 - 2200 

2030- 21 30 

1000- 1100 

1100- 1200 

1130 - 1230 
1200 - 1500 

1330. 1530 

Frequency, kHz 
on 14060 
on 21060 and 28060 
on 7030 
on 3560 
on 21060 and 28060 
(Europe to U.S. QSOs) 
on 14060 
(Eu rope to U.S. QSOs) 
on 3560 

on 21060 
(For G Scandinavia QSOs) 
on 14060 
(For G Scandinavia QSOs) 
on 7030 
on 21060 and 28060 
(Europe to U.S. QSOs) 
on 3560 

In addition, members of the G QRP Club meet weekly on Sundays on the 
following frequencies and times: 

1100-1230 
1100- 1300 

1400 - 1500 
1600-1700 

International OAP Calling Frequencies 
CW 3560 7030 14060 
SSB 3690 7090 14285 

on CW 
onSSB 

on CW 
onSSB 

21060 
21285 

on 7030 
on 14285, 21285 

and 28885 
on 3560 
on 7090 

28060 
28885 
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A 
vertical 
Antenna 

Farm 
The answer to a horizontal 

squeeze is vertical 
involvement 

BY ALLEN DYER, W7KLU 

The postage-stamp size bits of 
real-estate, which modern 
home-builders laughingly refer 
to as building lots, place severe 
restrictions on the aspirations 
of the would-be antenna farm­
ers who are forced , for one 
reason or another, to inhabit 
these miniscule parcels. What 
sort of low-band antenna can 
a poor guy put onto a midget 
lot that may measure only 18 
x 30 m~ters (60 x 100 feet) or 
even less? A horizontal doublet 
for 40-meter operation might fit, 
if buildings or trees on the lot 
happen to be strategically 
located. As for horizontal 
antennas for other, lower 
frequency bands, forget it! 

So . . . what to do? 

One answer; reach for the sky 
So far, at least, nobody has 

found a practical method to 
restrict the vertical dimensions 
of a city lot. The sky is still, 
literally, the limit in that direc­
tion. Admittedly, it is a bit diffi­
cult to stand a half wavelength 
of wire on end for 160-meter 
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operation, or even for 80-meter 
work, but , fortunately, that isn't 
necessary. 

Vertical antennas for 
the Amateur frequencies 

Vertical antennas have some 
interesting characteristics that 
make the use of lengths short­
er than a half-wave very practi­
cal. Let's consider some of 
these. 

First, a quarter-wavelength 
antenna, worked against a good 
earth ground or a radial system, 
will perform in a perfectly 
satisfactory manner. If 
operated as a vertical antenna, 
the end next to ground will 
have extremely low impedance, 
which means that point can be 
grounded directly to the earth. 
It therefore needs no support­
ing insulator. 

A grounded, quarter-wave­
length antenna is electrically 
equivalent to a half-wavelength 
antenna, due to the " image­
effect." That is, the ground 
acts as the mirror-image of the 
antenna, making the combina­
tion of ground and antenna 
look like a half-wavelength 
antenna in most of the impor­
tant aspects. The angle of 
radiation of this type of vertical 
antenna is slightly different 
from that of a half-wavelength 
antenna, but, for purposes of 
Amateur Radio communica­
tions, you can ignore the 
difference. 

It is not absolutely necessary 
to use a full quarter-wavelength 
antenna to obtain good results. 
Provided that the impedance of 
the feed point of the antenna 
can be properly matched to 
your transmission line, any 
length of antenna can be used. 
However, the efficiency of 
radiation of the antenna will 
suffer if the current loop (point 
of maximum antenna current) is 
physically located within the 
components which make up 
the matching network. For this 
reason, it is highly desirable 
that the length of the antenna 
be such as to place the current 
loop in the clear. This occurs 
naturally in a grounded, quarter-

wavelength vertical antenna. 
There are other considera­

tions which, in a typical 
Amateur Radio station, make 
the use of a vertical antenna 
attractive. Typically, 20-, 15-, 
and 10-meter operation is done 
with a triband directional 
(beam) antenna. This requires 
some sort of support structure 
for the array, such as a mast or 
tower. Such a structure is 
typically 10 meters (32 feet) or 
more high, which makes it a 

Here's the tower set up for 40-meter 
feed. The tuning capacitors are in the 
small box by the base, and the feed wire 
runs from the bottom plastic-pipe insula· 
tor up to the top one. The coaxial cable 
up the inside of the tower is for another 
purpose, and has no relation to the 
Omega feed system. That is, however, 
one advantage of using a grounded 
tower - you can run cables up through 
it without a lot of rf problems. 



natural grounded-vertical 
antenna. Only a small amount 
of electronic wizardry is 
required to turn such a beam 
support into a star-performer as 
a quarter-wavelength, vertical 
antenna. 

Feeding the vertical 

At first glance, it might seem 
that a tower or mast, with its 
feet firmly rooted in the 
ground, would be a tough thing 
to feed with rf energy. Not so! 
The grounding is beneficial. 
The base of the quarter-wave­
length antenna operates natu­
rally at zero rf potential. There 
is a voltage null and a current 
loop (high) at that point in the 
antenna system. This automati­
cally places the base of the 
antenna at the same rf poten­
tial as the outer shield of the 
coaxial feed line, and, there­
fore, establishes the point of 
connection for that shield. 

The point for connection of 
the inner conductor of the coax 
is not so readily determined. 
Where and how to achieve this 

LOW 
RF VOLTAGE (OR IMPEDANCE) 
WITH RESPECT TO GROUND 

HIGH 

Fig. 1. The impedance and rf vo ltage on a 
tower (or other quarter·wave vertical an· 
tenna) increases with distance up the 
tower. It starts at zero at the ground 
point, and increases to some very high 
value at the top. Finding the right impe­
dance point for feed ing a tower is a mat­
ter of picking the right spot, or picking a 
convenient point and using a matching 
network. 

f 
SAW CUT MA IN LIN[ 

HOSE CLAMP 
; 

INSULATOR SA DDLE , 
PL ASTIC PIP£ 

HOLE FOR I WI RE 

;....-- ,, 2 CM I 
16/NCHESJ~ 

PLASTIC PIPE TEE 
INSULA TOR SADDLE 

MA DE FROM PIPE TEE 

0 0 
Fig. 2. The feed wire is supported on two or more insulated saddles made from plast ic 
pipe T-fi ttings. A short piece o f plastic pipe is cemented into the T and st icks out to the 
side to hold the wire in place. 

is the real meat-and-potatoes 
of this little dissertation, 
and requires a small helping 
of antenna theory to under­
stand it. 

Let's assume that the vertical 
antenna (tower or whatever) is 
exactly a quarter wave in length 
at the operating frequency. If 
this is so, then, when excited 
at the resonant frequency, 
there will be a standing wave of 
rf voltage on the antenna (see 
Fig. 1). The base will be at zero 
rf potential and the top will be 
at some quite high rf potential. 
Accordingly, there will be an 
increase in voltage from top to 
bottom of the antenna, with the 
rf potential at any point on the 
antenna being pro port ion al to 
the height of that point. Like­
wise, the impedance between 
any point on the antenna and 
ground varies in exactly the 
same way. The higher the 
point, the greater the 
impedance between that point 
and ground. 

Therefore, you can see that it 
is possible to select a point on 
the antenna having any desired 
impedance with respect to 
ground. The range will be from 
zero at ground level to a maxi­
mum of, typically, several thou­
sand ohms at the top of the 
antenna. It is important to note, 
however, that this impedance is 
not a pure resistance but is 
made up of a resistive and a 
reactive component. Therefore, 
although it is possible to pick a 
point on the antenna where the 
impedance with respect to 
ground matches the impedance 

of the coaxial transmission 
line, the center conduc tor of 
the coax cannot be directly 
connected to that point 
because it must see a purely 
res ist ive load. 

For the coax to look into a 
purel y resist ive load there must 
be some means of getting rid 
of the react ive part of the 
antenna's impedance. This 
requires some sort of match ing 
network between the center 
conductor of the coax and the 
point of at tachment to the 
antenna. 

The Omega match 

Among the many types of 
matching networks , the Omega 
match is one of the simplest to 
use for feeding a grounded 
quarter-wave vertical antenna. 
Beam-antenna enthusiasts will 
recognize it as a common 
match ing device for use on 
single-band beam antennas at 
the higher frequencies. 

The photos show two views 
of the inexpensive 40-meter 
Omega matching network I 
constructed. In this installation, 
a length of 2.1-mm (No. 12) 
w ire, supported on homebrew 
insulators, takes the place of 
the aluminum tubing which is 
usually used in a beam-antenna 
Omega match. 

Fig. 2 gives details of 
construction of the homebrew 
insulators. These are each 
made out of a length of plastic 
pipe and a plastic-pipe T. Tha T 
is the so-called "reducing" 
type, w ith a branch con nection 
designed to accept a smaller 
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Fig. 3. The matching network consists of two capacitors, with the feed wire connected 
to the junction between them. Install three or more radials for each band you want to 
use the tower on, or, for really top performance, put in as many radials as your back 
yard and pocketbook will allow. They can be buried in shallow troughs to keep them 
out of lawnmower trouble. 

diameter pipe than that used in 
the main line. Since the tower 
legs vary in size from one 
manufacturer to another, you'll 
have to buy a T of the right size 
for your tower. Here at W7KLU 
I found that the tower legs, 
which are 3.17 cm (1.25 inch) 
diameter, were an exact fit for a 
T designed to fit a nominal 1· 
inch (2.54-cm) ID plastic pipe. 

Plastic reducing pipe Ts are 
available in a bewildering 
variety of combinations of main 
line and branch connection 
sizes, to fit any standard size of 
plastic pipe from nominal 1/8· 
inch (3.2-mm) to nominal 8-inch 
(20.3-cm), so it should be 
possible to find a size to fit 
almost any size of tower or 
mast tubing. 

The pipe Ts are converted 
into insulator support saddles 
by splitting the main line part 
of the T lengthwise (see Fig. 2). 
The Ts are readily sawed by a 
woodcutting handsaw or a 
table saw fitted with any type 
of woodcutting blade. After 
cutting, a length of plastic pipe 
is cemented into the branch to 
complete assembly of the 
insulator. There is nothing 
critical about the diameter of 
the pipe which is cemented 
into the T, so long as it fits the 
branch opening and is strong 
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enough to support the piece of 
wire that it is to hold in 
position. I used 1.27-cm (1/2-
inch) plastic pipe in my installa· 
tion. A hole is drilled in the end 
of the support pipe, of proper 
size to accept the wire. I used 
worm-gear-type hose clamps to 
clamp the insulator saddles to 
the tower uprights. 

The close-up photo shows 
details of the homebrew insula· 
tors and how they are attached 
to the tower uprights. 

The photos show only the 40· 
meter Omega match, although 
one was also bui It and tested 
for use on 80 meters. The two 
were identical except for the 
length of the supported wire. 
For 40-meter operation, the 
wire length was 178 cm (70 
inches). For 80-meter operation 
the wire was 310 cm (122 
inches). Other lengths of wire 
were tried, without significant 
differences in results, except 
for changed values of capaci­
tance required in the matching 
network (see Fig. 3 for 
matching network details). 

The spacing between the 
wire and the tower leg is 19 cm 
(7.5 inches) for both 80· and 40· 
meter operation. The top end of 
the wire is simply run down the 
length of its support insulator 
and clamped to the tower leg 

by the same hose clamp that 
holds the top of the insulator in 
place. The wire is fed at the 
bottom, where it ties to the 
junction of C1 and C2 (Fig. 3). 

"Stubbing" the tower 

Before getting into the tune· 
up procedure for the Omega 
match, some comments about 
tower dimensions are in order. 
The feed system described 
here is designed to feed 
quarter-wavelength antennas. 
Therefore, before doing any 
tune-up, the tower must be 
made electrically equ ivalen t to 
a quarter wavelength for each 
of the desired operating fre­
quencies. This is a simple 
process, requiring only a length 
of 2.1-mm (No. 12) wire and 
some simple arithmetic. The 
procedure is called "stubbing," 
or stub-resonating. 

Decide at what frequencies 
the tower/antenna is to operate. 
Then, select a point on the 
tower at a height which is 
somewhat less than a quarter­
wavelength up from ground. 
For 40-meter operation this 
means a point less than 10 
meters (33 feet) high. For 80-
meter operation the point 
would need to be lower than 20 
meters (66 feet) high. 

At the selected point, attach 
a piece of 2.1-mm (No. 12) wire, 
the length of which is equal to 
the difference between the 
height of the selected point on 
the tower and the length of a 
quarter wave at the desired 
operating frequency. For 
example, let's suppose that the 
desired operating frequency is 
in t he 7-MHz band, and you 
pick a point 7.5 meters (24.6 
feet) up the tower. Then the 
length of the stub wire should 
be 2.5 meters, or 8.2 feet (10 
meters minus 7.5 meters, or 
32.8 feet minus 24.6 feet). For 
3.5 MHz operation the stub­
wire, if attached to the same 
point, wou ld be 12.5 meters (41 
feet) in length. More than one 
stub-wire may be attached to 
the same point for multiband 
operation. If the tower is tall 
enough, the stub wires may be 
run up the outside of the tower 



and supported at a distance 
from it by homebrew insulators 
of the sort described in Fig. 2 
of this article. If the tower is 
too short to permit this, the 
stubs may be extended out at 
right angles to the tower (and 
to each other, if there are more 
than one) to some support. 

The theory behind the stub· 
bing process is that the portion 
of the tower between the stub­
bing point and ground com­
bines with the stub-wire to 
make an electrical quarter­
wavelength antenna at the 
operating frequency, while the 
rest of the tower is effectively 
decoupled at that particular 
frequency. 

The procedure works equally 
well for towers both longer and 
shorter than a quarter wave­
length tal I. 

Of course, it is assumed that 
the tower is not naturally self· 
resonant at the operating 
frequency. The self-resonant 
frequency of the tower should 
be checked before doing any 
stubbing; results are some­
times surprising. 

My tower is relat ively short 
(in the vicinity of 7.6 meters, or 
25 feet), but the top-loading 
effect of a 20-meter, 4-element 
beam makes it self-resonant in 
the 7-MHz band. Therefore, no 

This is a c loser view o f the bottom insu­
lator to show how it is attached to the 
tower. The ext ra half of the pipe T can be 
used under the hose clamp, or left out, 
with no effect at the bottom. However, 
the hose clamp at the top insulator must 
contact the bare metal of the tower leg, 
and must make a good connection for 
the feed wire at that point . The top of the 
ground rod, with several radials con­
nected to it , can be seen just to the right 
of the tower base. 

stubb ing is needed for opera­
tion on that band. 

Tune-up 

Now for the tune-up 
procedure. This is a cinch, if 
the stubbing has been done 
correctly. All that's needed is 
an SWR meter and a little 
manual dexterity. Follow stan­
dard operating procedure to set 
up your transmitter to give a 
low output into a 50-ohm 
dummy load, then switch the 
feed from the dummy load to 
the antenna matching network 
and juggle capacitors C1 and 
C2 to bring the reading on the 
SWR meter down. The two 
capacitors will interact with 
one another, so you will have 
to adjust one and then the 
other, back and forth , several 
times, to find the right combi­
nation. By adjusting one to get 
the lowest possible SWR 
indication and then doing the 
same with the other, succes­
sively lower readings will be 
obtained until a value very near 
unity (1:1) will be reached. In 
practice, tune-up can be done 
in less time than it takes to tell 
how to do it. 

You can use the capac itor 
network on more than one band 
by providing a switch to con­
nect other antenna leads to the 
junction of the variable capaci· 
tors. It is a good idea to fit the 
shafts of the variable capaci­
tors with calibrated dials so 
you can set them to predeter­
mined values for band 
changing. 

A word of caution: the volt­
age at the junction of the two 
variable capacitors is high with 
respect to ground, although the 
base of the tower itself will be 
cold. Because of the high rt 
voltage on the lead from the 
junction of the capacitors, it is 
a good idea to use well-insu­
lated wire. There is no danger 
of harmful electrical shock 
from contact with it, but rf 
voltage can cause a momentar­
ily painful surprise and a burn. 

Grounding 

The necessity for a good 
earth ground or a well-

constructed radial system 
when using a grounded anten­
na cannot be overemphasized. 
If a grounded antenna system 
is to function well, it must have 
either a good low-impedance 
earth ground or a good radial 
system to work against. Really 
good earth grounds are hard to 
come by, except in swampy 
areas or coastal locations, so 
the alternative for most of us is 
a good system of radial s. Fortu­
nately, a good radial system is 
not difficult to construct. I 
simply drove a copper rod into 
the ground and used it as a tie 
point for the ends of buried 
copper wires which fan out in 
all directions. Burial of the 
wires is a simple process of 
using a lawn-edger to dig 
shallow trenches into which 
the wires are laid. The earth is 
then stomped into covering the 
wires. 

If many wires are used, their 
lengths are not critical, 
although they should be at 
least a quarter wavelength long 
for the lowest frequency of 
operation of the antenna 
system. 

If only a few wires are used, 
there should be at least three, 
cut to a quarter wavelength, for 
each band. 

In general, the more radials 
the better, of whatever length. 
If you can fill your backyard 
with copper wires, so much the 
better! 

Performance 

Don't make the mistake of 
thinking that a tuned-up tower 
is only a stop-gap substitute for 
a better low-band antenna. Far 
from it! A quarter-wavelength, 
top-loaded, vertical antenna is a 
proven DX-getter, on any band. 
This is especially true on the 
lower frequencies, where the 
low angle of radiation is helpful 
in reducing the number of hops 
taken by the signal in getting 
from your transmitter to the 
receiver of the DX station. 

Give the upright antenna 
farm a whirl. You'll be amazed 
at what this inexpensive and 
compact rt radiator will do 
for you. HRH 
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4 
Manitoba 

Earn some beautiful certificates by talking to your neighbors 

Have you ever looked at some 
of the photographs of ham sta­
tions in the magazines - and 
noticed that some Amateurs 
had a wall full of certificates? 
You figured it would take years 
of constant operating to accu­
mulate wallpaper like that, 
right? Well, sometimes it does, 
but they had to start some­
where. Why strain your antenna 
trying to reach the other side of 
the world when there are some 
beautiful awards sitting right 
next door. All you have to do is 
go after them. This is an excel­
lent way to increase your enjoy­
ment of Amateur Radio by hav­
ing objectives - operating 
objectives that are easy enough 
to earn that you will not get 
discouraged, yet require 
enough effort that you can feel 
a sense of pride when you've 
made it. 
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BY DONALD PECK, W3CRG 

An excellent way to increase 
your enjoyment of Amateur 
Radio is to have some oper­
ating objectives. Certainly, 
there are plenty of award 
programs available, and almost 
all of them are within the 
capabilities of most Amateur 
operators. For those interested 
in DX operation, working one 
hundred or more countries for 
the DXCC award is probably 
the most popular. How about 
some awards that are a bit 
easier, and closer to home? 

One evening I was "reading 
the mail"* on some Canadian 

*Reading the Mail = Listening to a 
QSO but not necessari ly joining t he 
group; eavesdroppi ng. 

Amateu rs. Garry, VE3GCO, was 
talking abou t the more t han 70 
Canadian awards now available. 
As the QSO con tinued, I 
learned he offers a book listing 
DX awards, called The Cana­
dian Amateur Award Directory . 
The book is a real gold mine -
not only does it give details on 
most of the Canadian awards 
but it also lists new prefixes, 
OSL bureaus for each Canadian 
call area, and other informat ion 
important to an awards collec­
tor. There are enough maps to 
co lor, and forms to fill in, to 
delight the heart of any Ama­
teur. It is in loose-leaf form, 
and supplements are available 
when new awards appear. 

Working on a Canadian 
awards program has many 
advantages. The good-neighbor 
relationship of the U.S. and 
Canada seems to have "spilled 



over" into ham radio. Canadian 
Amateurs are courteous and in· 
terested in talking with Ameri· 
can Amateurs. The beauty of 
working Canada is that you do 
not need exotic antennas or a 
super-power station. However, 
American Amateurs must not 
cross over the " frequency cur­
tain" to work Canadian Arna· 
teurs. Some Canadian frequen­
cies are outside the American 
Amateur bands. On occasion, a 
Canadian will transmit outside 
the American bands but listen 
inside. This type of operation is 
legal, of course, just as long as 
you don't transmit outside the 
bands. 

A good start 
The Maple Leaf Award is a 

good one to start your Cana­
dian award program. It consists 
of a beautiful flag-parchment 
diploma and a lapel pin. To 
qual ify for the basic award, you 
must have QSL cards from ten 
or more different Canadian pre­
f ix es. There are three endorse· 
ments and two plaques for 
additional prefixes. You need 
not send in your QSL cards, 
only a copy of your log which 
has been verified by another 
Amateur. A more difficult award 
is the Canadaward issued for 
sending twelve QSL cards, con­
firming QSOs with all Canadian 

Provinces and Territories. 
Although there were nine call 
areas originally, for award 
purposes there are 12 prov­
inces or territories , sometimes 
known as politica l areas. As of 
April 28, 1978, the Yukon has 
become a new call area with 
the prefix VY1 (formerly VE8). 
There are about six or eight 
active Amateurs out of the 
thirty assigned Yukon stations. 

A more challenging award is 
the Worked All Canada Award 
(WACAN), which requ ires send· 
ing in QSL cards verifying that 
you worked two different sta­
tions on two different bands in 
each of the 12 Canadian areas. 

Here's a sample of some of the colorful awards available from Canada. The CLARA award comes in th ree types: No. 1 (shown) is for 
working YL operators across Canada: No. 2 for working Yl s in 100 countries: No. 3 for working members o f the same family. The 
WOC 50 is blue, and there is a WOC 30 which is green. They are given for working Ontario counties. The Maple Leaf Award is earned 
by working different Canadian prefixes. You can earn the Islands award by working several Canadian islands. Addresses for informa­
t ion and applications for these and other awards are given at the end of this article. 
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If you really l ike a chal lenge, 
there is the Canadian Islands 
Award (CIA); there are twenty­
nine islands altogether. The 
basic award is given for work­
ing five islands with endorse­
ments for ten, sixteen, and 
twenty islands. If you can work 
twenty islands, you are official­
ly an "excellent" operator. For 
this award you need to send in 
a check list of the stations 
worked. The Award Directory 
contains information on the 

names and locations, along 
with prefixes for all the islands. 
For county hunters, there are 
Worked All Nova Scotia Coun­
ties Award, obtained by work­
ing fifteen of the eighteen 
counties (send QSLs and a 
copy of your log), and the 
Worked Ontario Counties 
Award for working thirty of the 
fifty-four counties (send QSLs 
showing county on the card). 
Actually it is very difficult to 
work all of the counties in 

The Canadaward is large and eye-catc hi ng, and is issued fo r confi rmed two-way con· 
tacts w ith all Canadian Districts and Provinces. There is a different certif icate for each 
band, and they can be endorsed for a particular mode. There are also 5, 6, and 7-band 
Canadaward certificates. For rules and an application form, write to CANADAWARDS, 
P.O. Box 76752, Vancouver, B.C., Canada V5R 557. 

C ANADIAN AMATEUR RADIO FEDERATION INC. 

FEDERATION DES RADIO AMATEURS Dtl CANADA INC. 

CANADAWARD: 
21MHI 

SSB 
This Jf ·~o <;o rtify fhot 

JOHN Q. HAM VE9A 
h~s 'ubmittcd satitfadory eYidcoce that -his/her 1hst1on h~s 

con(:J~_~d, h ro·wby corriiri1.micaticns wit~ ~°'4ht ur rl4tio·ru: ·in;:>· 

J'('.(;;;, -~Af) .... wnr- ~-, u ... ·~ 
A.w.,..rd1 M<)r,a:']f:r. C:- :A.R.F-. 

; i: ··j~· C• ;;~ . 3·:·'"":~'°'" i'~J'J} 
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Gar ry , VE3GCO, believes in going after 
the awards l isted in his book, The Radio 
Awards Directory . He has earned fi f ty 
awards, and has worked over one hun­
dred pref ixes. Good performance f ro m a 
neat station . 

Ontario because there are no 
Amateurs active in two of 
them. 

CLARA 

For the ladies, there is an 
award issued by the Canadian 
Ladies Amateur Radio Associa­
tion (CLARA). The basic 
certificate is issued for sending 
in your log listing five Yls in 
three call areas, w ith a limit of 
two VE3s. There are endorse­
ments available for five, ten, or 
twe lve Canadian contacts. If 
you l ike geography, there is the 
Seaway Award for submitting a 
list showing that you worked 
ten Canadian stations along the 
St. Lawrence Seaway. 

Another bonus for those in­
terested in collecting pref ixes 
is the large number of these 
assigned for special events. 
For example, the special prefix 
" CJ" was issued, in lieu of VE, 
in 1977 to celebrate the cen­
tennial year for Japanese 
Canadians. 

When you develop an inter­
est in award hunting, you will 
also improve your activity on 
the Amateur bands. With more 
activity you will learn more 
about our neighbors to the 
north. For example, while 
enjoying a warm climate at 
home you may talk with some­
one in the Northwest Terri­
tories who has several feet of 
snow outside. Some Canadian 
Amateurs may be interested in 
meeting you for an " eyeball 
QSO." You may get an invita-



tion to visit someone in Canada 
if you ever travel up that way. 
Collecting Canadian awards is 
really a lot of fun. Garry, 
VE3GCO, has managed to earn 
fifty Canadian awards, and has 
107 Canadian prefixes worked 
and confirmed. See if you can 
beat his record! 

Ordering Information 
The Canadian Amateur Radio 
A ward Directory - Five dollars 
($5.00). Garry Hammond, VE3GCO, 
5 Mclaren Avenue, Listowel, 
Ontario N4W 3K1 

The Maple Leaf A ward - Two 
dollars ($2.00). G. V. Hammond, 
VE3GCO, Listowel District 
Secondary School, Listowel , 
Ontario N4W 2M4 

Canadaward - One dollar ($1.00) 
plus postage. P.O. Box 76752, 
Vancouver, Briti sh Columbia 
V5R 5S7 

Worked All Canada A ward - One 
dollar ($1.00). Nortown ARC, Box 
146, Station A, Willowdale, Ontario 
M2N 5S8 

Canadian Island A ward - Two 
dollars ($2.00). Send to same 
add ress as Canadian Award 
Directory 

Worked All Nova Scotia Counties 
- No c harge but include postage . 
Mrs. Christine Weeks, VE1AKO, 
P.O. Box 47, R.R. 1, Cleveland, 
Nova Scotia BOE 1 JO 

Worked Ontario Counties - No 
c harge but include postage. Al 
Brown, VE3AB, 360 Manor Road E., 
Toronto, Ontario M4S 1S2 

CLARA - One dollar ($1 .00). 
VE3GJH, 2 Dalmeny Road , 
Thornhill , Ontario L3T 1 L9 

Seaway Award - One dollar 
($1.00). Canadian DX Assoc iation , 
P.O. Box 717, Station Q, Toronto, 
Ontario M4T 2N5 

All Bands 
. Preamplifier 

• Improved reception. For receivers and transceivers. 
• Continuously tuneable 1.8 - 54 MHz. Covers all amateur 

bands 160 to 6 meters; all shortwave broadcast bands. 
• Low noise figure. Up to 20 db gain. Reduces image and 

spurious response. 

Here is an exciting new device to improve your reception 
on all bands 1.8 to 54 MHz. It gives up to 20 db extra gain 
and the low noise figure of a dual gate FET to pep up your 
noisy receiver or transceiver. And it adds a high Q tuned 
circuit to give improved overload capability and image 
reduction . Makes that tired old rig come to life again. 
Even helps new models dig into weak signal territory. 

Works with all transceivers up to 350 watts input power. A 
unique and improved circuit automatically bypasses the 
preamplifier when the transceiver transmits . The bypass 
delay is continuously variable by front panel control. 

The low profile cabinet takes minimum operating table 
space. A heavy die cast case gives better shielding and 
isolation. size: 6" x 7" x 2" high . A built-in 117 volt AC 
supply and a connecting coaxial cable for the transceiver 
are included. 

Order yours now! Price $89.50 plus $3 shipping/handling 
U.S. & Canada. Calif. residents add sales tax. 

-~ 
Palomar Engineers 
Box 455, Escondido, CA. 92025 • Phone: [714] 747-3343 
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ALL 
THE PARTS 

YOU'LL EVER 
NEED 

A 9000-mile trip 
for radio hardware 

BY DOUG BLAKESLEE, N1 RM 

Your first impression of 
Akihabara is color. It is a 
frontal assault on the visual 
senses. You are surrounded by 
huge cloth signs in the most 
gari sh of colors, proclaiming 
radio wares and bargains. The 
scene is made more vivid by 
the bold strokes of the Kana 
and Kanji Japanese characters 
which resemble slashes of a 
sword. Akihabara is Tokyo's 
renowned radio row - the 
largest and most famous 
shopping district for Amateurs 
and experimenters in the world. 
While the radio rows in other 
major cities decline and disap­
pear, Akihabara grows and 
prospers. 

What's a radio row? 

There was a time when the 
major cities of the Western 
world all had their radio shop­
ping districts. Best known was 
the area in lower Manhattan, 
New York City, around Cortland 
Street, wh ich was nicknamed 
" radio row." The shops were 
favorite gathering places for 
Amateurs on Saturday morn­
ings to exchange DX stories 
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and to analyze the latest radio 
components being offered. In 
the 1930s, the Lafayette store 
(forerunner of the nationwide 
chain) offered free coffee, so it 
was a popular spot. In the 
forties and early fifties, Cort­
land Street was a beehive of 
activity as merchants sold 
truckloads of surplus compo­
nents and equipment left over 
from World War II. Just as the 
surplus boom was slowing 
down, the Novice license was 
introduced, which brought a 
flock of newcomers into Ama­
teur Radio and into radio row. 

Although New York City was 
the leader, (they had more 
surplus than anyone else), 
London had its "row" along 

Tottenham Court Road. In 
Paris, you found the radio 
shops just north of the Gare 
de Nord. 

By the 1960s, most of the 
worthwhile surplus had 
disappeared. Interest in 
building radio equipment 
waned as sophisticated station­
in-a-box transceivers were 
offered at less than the cost of 
the components when 
purchased individually. For 
purposes of survival, merchants 
turned to selling audio 
equipment and other consumer­
oriented electronic gear. Radio 
row in New York was 
condemned to a premature 
death by the Port Authority, 
which reduced Cortland Street 



to a pile of rubble preparatory 
to building the twin towers of 
the World Trade Center. 

Some of the merchants who 
lost their buildings relocated 
around the city; others gave up. 
A few fled to the suburbs 
where they catered to the 
electronic-equipment needs of 
an increasingly affluent middle 
class. Ham Radio was 
forgotten. 

No such major dislocation 
took place in London or Paris , 
but the long-term effect was 
the same. Fewer Amateurs 
purchased parts, so fewer 
merchants stocked them. When 
finding the components for a 
radio project became a major 
undertaking in itself, only the 
hardiest of builders perser­
vered, and the downward spiral 
continued. At the same time, 
half a world away, Akihabara 
was steadily growing, moving 
from vacuum tubes to transis­
tors to ICs. For the Radio 
Amateur, Tokyo is, as they say 
in a popular department store 
advertisement, "worth a trip 
from anywhere. " 

The islands of the rising sun 

The archipelago of Japan is a 
series of volcanic islands with 
mountains so steep that large 
segments of the land are 
uninhabitable. Crowded into 
what land is usable you find a 
population half as large as that 
of the United States. The 
islands are devoid of most 
natural resources, which means 
the Japanese must import 
many raw materials and a large 
amount of food. To pay for 
these imports, raw materials 
are turned into fini shed 
products, ranging from super­
tankers to ssb transceivers, 
which are sold worldwide. 

On my first shopping tour of 
Akihabara I entered Japan at 
the great industrial city of 
Osaka. Before going to Tokyo, I 
took a few days off to tour 
Koyoto. During World War II all 
of the major Japanese c ities 
were severely damaged, except 
Koyoto, which was purposely 
spared by U.S. bombers 
because it was the spiritual 

and traditional capital of Japan. 
Saved were the great temples 
of major religious sects, most 
of which were built of wood in 
the 15th and 16th centuries. 
The large sand courtyards, the 
sweeping curves of the roof 
structures, and the many art 
objects are reminders of Japan 
in another day. 

The many wooden temples of 
Koyoto contrast with the royal 
residence, a medieval castle 
with two sets of outer stone 
walls, each surrounded by a 
moat. Even behind such 
impressive fortification all was 
not safe, however. This reality 
lead to the development of a 
simple intrusion alarm. Political 
intrigues raged around the 
Shoguns, who for centuries 
were the real rulers of Japan -
the Emperor was often just a 
figurehead. Assassination was 
common. So the leaders' 
houses were fitted with 
hallways, called nightingale 
floors, which squeaked 
musically, making it impossible 
for anyone to sneak about 
without alerting the household. 
No electronics were needed. 

120 mph by train 
After a delightful few days of 

visiting the grand monuments 
of old Japan, I was ready to set 

off to Tokyo. I wanted to try the 
Shinkasen line, popularly 
known as the bullet trains, 
which regularly reach speeds 
of over 120 miles per hour. A 
high-speed train requires high­
speed arrangements; everyth ing 
is managed by computer. Each 
bullet train is of the. same 
length. Your ticket specifies a 
railroad car number and seat 
number. Spaces are marked out 
on the platform where you 
stand to wait for your car. 
Further instructions blare from 
overhead speakers, although 
they are not too usefu l for 
those of us who don't speak 
Japanese. 

While I waited crowds grew, 
and the shouted, breathless 
announcements increased in 
frequency. But the track 
remained empty. A helpfu l 
young man who spoke some 
Eng lish exp lained that the high 
speed rail link from Osaka to 
Tokyo was shut down - by 
a kite. Apparently the greatest 
threat to the world 's fastest 
train system is kites. Fifteen 
times that year alone, electrical 
malfunctions had occurred 
when kites landed on the 
tracks. The software programs 
in the control computers 
apparently don't allow for 

You can come shopping for radio parts by bicycle, car, taxi , or trai n. But, only the 
cyc les get reserved parking places. 
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The minishops are the essence of the radio district In Tokyo. Each proprietor special­
izes in a single product: from calcu lators and microprocessors to coil cords. 

damage caused by wayward 
kites. 

After an hour the damage 
was corrected, and Shinkasen 
was running again. It's a 
narrow-gauge railway built 
above ground so that the track 
can be leveled periodically. 
Train travel at 120 mph 
produces no special sensation 
of speed. The only noticeable 
difference from other train 
rides was a rapid sidesway that 
is characteristic of narrow­
gauge systems, with oscilla­
tions more frequent because of 
the high speed. 

The strip of coastline from 
Koyoto to Tokyo is a seemingly 
endless collection of houses 
and factories, factories and 
houses, packed so t ightly that, 
by comparison, the Boston/ 
Washington corridor in our 
country seems like open space. 
Two hours of viewing total 
industrialization, with the 
scene accentuated by the 
speed of the train , leads one to 
think that there must be a 
better way. 

In international travel you 
tend to learn things the hard 
way. I found that one should 
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not arrive at Tokyo's main 
station during the evening rush 
hour. The majority of the city's 
commuters take the subways 
and trains, most of which 
converge at the central station . 
At rush hour some 2 million 
people make their homeward 
journey through the station. It's 
an unbelievable experience. 
Being a foot and a half taller 
than the average Japanese, I 
could see across the sea of 
heads in the great hall of the 
station where men and women 
seemed to ebb and flow like 
the ocean tide on a beach. But 
these were people, enough to 
populate a medium-sized city! 

Because I was carrying two 
large suitcases, I went where 
the people around me were 
going. The crowd was so dense 
that there was no way to make 
a turn. The Japanese are great 
tourists. Both inside and 
outside the station there were 
tour groups of 30 to 40 people 
trying to stay together. The tour 
guide for each group carried a 
small, distinctive flag held aloft 
for the others to follow through 
the masses. One elderly couple 
was wearing multiple leis -

but not of the Hawaiian variety 
made of flowers. One was a 
series of bound sausages, a 
second a string of small 
Johnny Walker scotch bottles, 
a third of wrapped crackers, 
and a fourth of fruit. Clearly, 
they were ready for the 
vicissitudes of travel. After 
some 30 minutes of being 
pushed about, I popped out the 
front ent rance of the station 
rather Ii ke the cork f rom a 
bottle of champagne. 

I hopped into a taxi and with 
my newly acquired ability to 
pronounce Japanese words, 
asked the driver to take me to 
the New Otani Hotel. In return I 
received a blank stare. After a 
few more tries - after all, how 
many ways can there be to 
pronounce two short words 
such as New Otani - and a 
litt le hand waving, the driver's 
face brightened. He said some­
thing like, " Hi, Nu-o-tan-ee," 
and we were off. Well, how was 
I to know that it was one word? 

The crush of people in the 
station was immediately 
replaced by a crush of small 
cars on the wide boulevard that 
swings around the Imperial 
Palace. It seemed that a full 
year's output from Nissan and 
Toyota were all going our way. 
The models were not the same 
as those exported to the U.S. 
They had English names such 
as Gloria and Cedric, rather like 
the cast for a play. Crawling 
along in the traffic jam gave 
plenty of time to observe 
port ions of the Imperial Palace. 
The high, fortress-like walls, 
w ide moat, and expanse of 
grass and t rees is surely out of 
context w ith the rest of 
downtown Tokyo, wh ich is a 
mass of modern bui ldings 
mostly covered with grime from 
years of heavy air polution. At 
last, the taxi made the wide 
swing up to the New Otani. 
Tokyo has a number of large, 
elegant hotels. The New Otani 
has 2000 rooms, over 100 
shops and 30 restaurants, all 
set in a traditional Japanese 
garden covering several acres. 
The Japanese have a way of 
doing things on a large scale. 



Akihabara 

The radio district is named 
for a nearby train station, 
Akihabara. You can take the 
train to get there, although the 
trains - like the stations -
should be avoided at rush hour. 
Train cars built to hold 100 can 
have as many as 350 people 
wedged in. To assure that no 
air gaps remain between 
people, the JNR, Japanese 
National Railway, employs 
college students as pushers -
to pack as many people in each 
car as possible. 

A taxi is the best way to get 
around Tokyo, although it is 
somewhat expensive. It is 
useful to have the services of a 
taxi driver if you don't know 
your way. Addresses in Tokyo 
are notably imprecise. Nothing 
as simple as a street name and 
number. Instead it is a district, 
then an area, then the name of 
a building. For directions, the 
location of a building is usually 
referenced to a wel I-known 
landmark, such as four 
buildings down from a large 
department store. In an 
unfamiliar district a taxi 
driver may stop several times 
for conversations with local 
inhabitants before finding the 
right address. Many businesses 
give out cards with an 
abbreviated map of their local 
area on the back, to help you 
find them again. But every 
Tokyo taxi driver knows 
Akihabara - the largest 
electronics and appliance 
emporium in the world. 

In Akihabara the wares of the 
shops sp i 11 out into the street. 
Large stores specialize in 
appliances or television or hi -fi. 
The buildings of the district are 
three to seven stories high. 
What you don' t realize at first 
is that the large stores fill all of 
a building, every floor. Some­
times, there will be a different 
store on each floor. A number 
of buildings support towers 
which have large ham antenna 
arrays. One look tells you that 
for amateur parts and 
equipment, this is it! 

By far the most spectacular 

sights are the large parts 
houses. Each floor contains 20 
to 40 minishops, each about 12 
by 12 feet . Each minishop is 
run by an independent dealer 
who specializes in a particular 
electronic component. One, for 
example, may sel l capacitors. 
The proprietor sits at the 
middle of the square sur­
rounded by bins of capacitors 
of every imaginable type and 
size. And prices are so reason­
able! Other vendors specialize 
in resistors, aluminum 
housings, meters, nuts and 
bolts, wire, transistors, 
transformers, integrated 
circuits, panel lamps, switches, 
and so on. Some offer varieties 
of test equipment or hand 
tools. One stall had what surely 
must be the world's largest 
collection of coil cords -
nothing but coil cords, for 
every imaginable use. 

The ham shops can be easily 
spotted by the forest of 
antennas that usually decorate 
the entrance. Also, occasional 
lapses into English can be 
found on the signs, such as 
HAM, SSS, 144 MHz, etc. The 

ham stores carry supplies of 
the Yaesu, Kenwood, and lcom 
equipment exported to this 
country, plus models seen only 
in Japan. In addition, each ham 
store carries a large selection 
of antenna matchers, micro­
phones, crystals, antennas, 
power meters, and other acces­
sories. The wide variety of 
items offered boggles the mind. 

My first purchase was a hand 
key. I really didn't need one, as 
I already owned a surplus J-38 
that has served for 20 years. 
But, holding the key in place -
short of bolting it to the desk 
- was a problem. I had tried 
several things, including the 
traditional approach of bolting 
it to a flat-iron bottom plate. 
One Akihabara store sold a 
collection of keys of various 
sizes mounted on pieces of 
white marble - a most elegant 
solution to keeping the thing in 
place. (This key and several 
other purchases later led to a 
lengthy examination by U.S. 
Customs, who were trying to 
learn why anyone would be 
carrying such odd items around 
the world.) 

The front of this ham store is decorated with exotic vhf/uhf arrays of all sorts, plus 
verticals for mobile in stallat ion. 
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"My first purchase was a key ... mounted on a marble base to prevent slipping." 

My primary pleasure in ham 
radio is derived from building 
and experimenting, so the parts 
stores were where I went wi Id. I 
collected bags of miniature 
meters, switches, LEDs, and 
capacitors. "Finds" of good­
looking small cabinets were a 
special joy, as good enclosures 
are hard to find. I bought 
several, putting small ones 
inside the large units until I 
had one cabinet to carry. (The 
cabinets also drove the 
customs people wild. They 
refused to believe that it was a 
series of empty cabinets. As 
one was unbolted, they found 
yet another, until the last wee 
little one was opened. It, of 
course, contained nothing!) 

After the shopping tour, I 
went to a restaurant in the 
district with a Japanese friend. 
The building had five floors, 
each serving a different style of 
Japanese cooking. We chose 
Sukiyaki, which was the fourth 
floor. Our "table" was next to 
the window - the table was 
only eight inches high. Sitting 
on a mat, I marveled again at 
the crowds fi 11 i ng the street 
below and at the sidewalk 
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displays of electronic goodies. 
Where did all those eager 
shoppers come from? How had 
Japan built the largest 
consumer electronics business 
in the world from the ashes of 
World War II? Attempting, with 
only moderate success, to eat 
a bowl of rice with chop sticks, 
I recalled the Amish expres­
sion, "it wonders me." I 
resolved to learn more. 

Japan, Inc. 

Business in Japan is a 
conglomerate of finance, 
manufacturing, and government 
so closely knit and interde­
pendent that it is called Japan, 
Inc., in the press. Such associ­
ations in our country would be 
called both improper and 
illegal. After the war, a wise 
government policy concen­
trated on rebuilding basic 
industry and a consumer­
oriented economy. Steel, ship­
building, and automobiles were 
emphasized. 

Japan had a large labor 
force, so labor-intensive 
consumer items such as 
cameras, and the new-fangled 
transistor radios, seemed to be 

exce llent items for develop­
ment. Later came television 
sets and Amateur Rad io 
equipment. Almost always, a 
new manufacturer would 
establish himsel f in the home 
market before he would 
attempt to export. A major 
exception was Sony, which first 
made a name fo r itself in the 
U.S.; then, on the basis 
"approved by Americans, " their 
products received wide accep­
tance in Japan. Japan is a 
t rading country; she literally 
must export to eat. Her main 
resource is her population of 
dedicated, ambitious, and moti­
vated workers. The managers of 
Japan 's industrial and t rading 
concerns are largely the 
children of World War II . The 
loss of the war had a shattering 
effect on people - which lasts 
today. The senior managers all 
sound a similar refrain - " We 
lost the war; to survive and 
rebuild we have to work very 
hard." Japan, Inc. must 
manufacture to survive. She 
must import raw materials, oil 
and other energy sources, and 
food. To pay for these im ports, 
she must export to the world. 

The items that Japan exports 
to the Western countries have 
been, in large part, items 
already made in the West. So, 
how do you succeed selling 
steel, ships, automobiles, and 
electronics to countries who 
make the same items for 
themselves? One Japanese 
electronics executive stated 
their formula simply: " We must 
make products of better quality 
and sell them more cheaply. " 
From $4 million in 1967 to over 
$21 bi llion this year in 
electronics exports is quite a 
reco rd. By the 1980s Japan 
expects to be the world's 
leading electronics exporter. 

Technological products such 
as ham gear have often been a 
product of an engineering 
laboratory. A product will be 
designed and then it will be 
sold - more accurately, the 
manufacturer will attempt to 
find people interested in 
buying his new Whiz Bang 
Mark 3. The Japanese take a 



different approach. They study 
a potential market intently. 
Then they go back to the lab 
and design a product that w ill 
have all the features a buyer 
wants, at a very competitive 
price. Yaesu and Kenwood 
weren 't the first with dig ital 
readouts or bandpass tuning or 
high performance receivers. 
While some American 
manufacturers still sell 
transceivers without such 
features as VOX, the Japanese 
equivalents come with 
everything. 

Quality is always as 
important as price. In the 
fifties, Japanese goods were 
not always of the best quality. 
Realizing that shoddy products 
have no futu re, the government 
stepped in and enforced quality 
standards for export. Even 
today you will see small tags 
on Japanese goods which 
mean that the unit has passed 
the government quality checks. 
Japanese cameras, hi·fi 
components, tape recorders, 
and so on are often regarded as 
the finest in the world. The 
pursuit of quality brings rich 
rewards. 

The customers 

The Japanese are electronic 
nuts. An office worker will 
spend two month's pay on a 
new stereo amplifier with VMOS 
power-FET output transistors to 
replace a unit with bipolar 
transistors. Electronics is 
everywhere in Tokyo. At the 
airport, buses are equipped 
with closed-circuit TV, which 
comes on when the driver 
shifts into reverse gear, 
presenting a good view of the 
area behind the bus on a 
screen without requiring the 
driver to turn his head. Taxis all 
use digital meters, and the 
hotels are full of electronic 
goodies. It is an ongoing love 
affair with electronics that 
keeps Akihabara crowded day 
after day. 

Ham radio in Japan contin­
ues to grow and thrive. I have 
noticed an upswing in the num­
ber and size of the Akihabara 
shops dedicated to ham radio 

over the past few years. The 
Japanese Amateur Radio 
League (JARL) has played a 
large part in the burgeoning 
interest in ham radio. The club 
and group training efforts 
recen tly introduced by ARAL 
are but copies of JARL 
activities that have been 
successful in bringing many 
thousands each year into the 
hobby. Japan has a no-code 
license with two-meter 
privileges. It is not a surprise 
that the largest number of 
Amateurs are in this license 
group. 

The interest in Amateur 
Radio in any country is mani­
fest in its publications. CQ 
Ham Radio is the popular 
Amateur "rag" in Japan. In size 
and content it looks more like 
the ARRL Handbook than a 
monthly magazine. The 
hundreds of pages of articles 
and advertisements are, in 
many ways, Aki habara on 
paper. 

Conclusion 

Is there hope for the revival 
of a radio row in this country? 
Probably not. There are inter­
esting surplus items coming 
out of the computer industry, 
but these are sold primari ly by 
mail order. Firms such as 
James Electronics are market· 
ing small lots of standard 
components at discount prices, 
while Whitehouse and others 
are offering many hard-to-get 
parts by mail order. Our radio 
row now consists of a pile of 
catalogs and flyers augmented 
by visits to the local Radio 
Shack store. 

Between sessions of staring 
at small catalog print, you can 
always lean back in your chair, 
prop your feet on the operating 
table, and daydream about the 
old days of Cortland Street. Or 
better yet, dream about those 
colorful , four-story-high signs 
of Akihabara , offering every 
modern electronic component. 
Daydream, yes. But who would 
travel 9000 miles to buy radio 
parts? Who? My wife has asked 
that question more than once. 
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4 BONUS DEALS 
@KENWOOD 700SP SPECIAL 

For $625.00 and any working 
Ham Radio wlmanual in trade 
We will ship you a New TS-700SP 
BONUS #1 - SP70 Speaker $10.00 

w/purchase of Deal #1 

KENWOOD TR-7625 SPECIAL 

For $425.00 we will ship you 
a TR-7625 and a KPS-7 supply 

(A $505.00 value) w 
BONUS #2 - RM -76 $99.00 2 

w/purchase of Deal #2 

KENWOOD TR-7600 SPECIAL 
For $375.00 we will ship you 
a TR-7600 and a KPS-7 supply 

(A $455.00 value) 
BONUS #3 - RM -76 $99.00 

w/purchase of Deal #3 

ALLIANCE HD-73 SPECIAL m 
For $109.95 we will ship you 
the HD-73 - (A $175.00 value) 
BONUS #4 - 100' roto r cable $14. 95 

w/ purchase of Deal #4 

PREPAID SHIPPING ON 
All SUPER BONUS DEALS -

CONTINENTAL 48 ONLY 

~~~~511~~s0 ~1~11:~ies ~~~h 1~a;as~e1~ : 
elude rour Jrea code and telephone 
number w•l h any cotresponoence 

•RSE 
9HAM 
SHACK 

1207 W. 14 MILE, CLAWSON , Ml 48017 
(313) 435-5660 

31155 PLYMOUTH , LIVONIA, Ml 48150 
(313) 522-4232 

MAIL ORDER TELEPHONE 

(313) 435·5660 
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Sitare your fa.Jorite bo_bby with sp~~ial friends this 
holiday~season anO: give Ham Radio HORIZONS. When 
you .give two or more HORIZONS gift subscriptions, your 
savings are even greater. 

Every month, for a full year, your friends will have fun 
readihg all about Amateur Radio in Ham Radio HORIZONS 
- the exciting, colorful magazine designed originally for 
beginners, but now receiving rave reviews from experienced 
old-timers as well. 

Make it easy on yourself by gifting HORIZONS this 
holiday season, and save! • ~ *Based on $15 .00 yearly newsstand price . . -------------------------------------, I Thf> .. 11#1111 llntlio l .. 11bliNllillf/ ~,11•0111~ Here's my first gift subscriy-

Greenv111e, NH 03048 
I tion for one year ( 12 issues 
I Yes! Please send my HORIZONS gift at $12.00 

subscriptions as indicated. Also send a o New subscription o Renewal 
I gift acknowledgement card ... I SEND TO: 
I 0 Start or D Renew my HORIZONS subscription. Name ____ _ _____ Call ____ _ 

$ ___ is enclosed for ___ subscriptions. 
Address --- -------------

D Master Charge 0 VISA/BankAmericard 
Account ....--1. r--1 r--1 ...--! ...--I -,-I -.-1 -.-1 -.-I -,.-l --,-I __,.1---..1---.1__, 

Expires I I I I I MC Bank I l l l I 

I 
I 
I 
I 
I 
I 

-I 
D Bill me after January 1, 1980 

Here's my second gift sub­
scription for one year ( 12 
issues} at just $9. 97. 

New subscription D Renewal I 
SEND TO: I 

I 
I 
I 
I 

FROM: 

My Name --------Cal.__ ___ _ Name __________ Cal._ ___ _ 

Address _______________ _ Address ----------------

City State Zip City State Zip. __ _ 

I 
I 
I 
I 

1-------------------------------------J For additional gifts give complete information on separate sheet of paper and return with above order . 



INTERNATIONAL CRYSTALS & KITS/OSCILLATORS • RF MIXERS • RF AMPLIFIER • POWER AMPLIFIER 

OX OSCILLATOR 
Crystal controlled transis­
tor type. 3 to 20 MHz, 
OX-Lo, Cat. No. 035100. ' 
20 to 60 MHz, OX-Hi, Cat. 
No. 035101. 
Specify when ordering. $5.22 ea. 

OF-1 OSCILLATOR 
Resistor/ capacitor circuit pro­
vides osc over a range of freq 

with the desired crystal. 2 
to 22 MHz, OF-1 LO, Cat. 

No. 035108, 18 to 60 MHz, 
OF-1 H Cat. No. 035109. 
Specify when ordenng. $4.48 ea. 

SAX-1 TRANSISTOR RF AMP 
A small signal amplifier t o drive 
the MXX-1 Mixer, Sinole tuned 
input and link output~ 3 to 2 
MHz, Lo Kit, Cat. No. 03512. 
20 to 170 MHz, Hi Kit, Cat. 
No. 0351 03. 
Specify when ordering. 

.02% Calibration To lerance ~ - · 

MXX-1 TRANSISTOR RF MIXER 
A single tuned circu it intended 
for signal conversion in the 3 to 
170 MHz range. Harmonics of 
the OX o r OF-1 oscillator are 
used for injection in the 60 to 179 
MHz range. 3 to 20 MHz, Lo 
Kit, Cat. No. 035105. 20 to 170 
MHz, Hi Kit, Cat. No. 035106. 
Specify when ordering. $5.80 ea. 

PAX-1 TRANSISTOR RF 
POWER AMP 

A si ng le t uned o utput 
amplifie r designed to follow 

the OX or OF-1 oscillato r. 
Outputs up to 200 mw, de­
pending on f requency and 
vo lt age . Amp li f ier can be 
ampli tude modulated 3 to 30 
MHz, Cat. No. 035104. 

BAX-1 BROADBAND AMP 
Gene ral purpose am pl ifier 

which may be used as a 
tuned o r untuned unit 

in RF and audio appli ca- ' 
tions. 20 Hz to 150 MHz with 6 ~· . 
to 30 db gain. Cat. No. 035107. 
Specify when ordenng $6.06 ea. · 

$6.06 ea. 

EXPERIMENTER CRYSTALS (HC 6/ U Holder) 
Cat. No. Specifications 
031080 3 to 20 MHz - for use in OX OSC Lo 

Specify when ordering $6.25 ea. 
031081 20 to 60 MHz - For use in OX OSC Hi 

Specify when ordering $6.25 ea. 
031300 3 to 20 MHz - For use in OF-1 L OSC 

Specify when ordering $5.22 ea. 
031310 20 to 60 MHz - For use in OF-1 H OSC 

Specify when ordering $5.22 ea. 

Shipping and postage (inside U.S .. Canada and Mexico only) 
wi ll be prepaid by International. Prices quoted for U.S .. 
Canada and Mexico orders only. Orders for sh ipment to 
other countries wi ll be quoted o n request. Address orders to : 
MI S Dept., P.O. Box 34297. Oklahoma City, Oklahoma 73132 

I DGLJUiJ I 
INTERNATIONAL CRYSTAL MFG. C O., INC. 
1 0 NMh Lee ' Oklahoma Cily. Okla 73102 



ANNUAL LAS VEGAS PRESTIGE CONVENTION 

DUNES HOTEL & COUNTRY CLUB 
Las Vegas, Nevada 

JANUARY 10· 13, 1980 

BIG HAM SHOW 
What 's all the chatter and noise we hear? 
It's HAMS! Checkin' out mobile gear. 
It's SAROC time in the gamblin ' State 
Send your reservations in, before it 's too late. 
January 10 thru 13 that 's the time to go 
To see ham friends and attend a show. 
The YL 's will love it - so much to do 
One arm bandits and a luncheon too. 
There's a great first prize - Many others, 

as well 
You might be a winner - You never can tell. 
You missed the ham convention that's rated 

best. 
So let 's get ready, get set and go 
To eye ball at SAROC- THE BIG HAM 

SHOW! 
by xyl of K6SF 

Advance Registration $15.00 per person* 

Special ill•J:ltX'll rate $33.00 plus tax 
per night - single or double occupancy 

A Dunes Hotel reservations request 
card will be sent to exhibitors and 
delegates 

Send check or money order to Jlf•J:ltXill 
P.O. Box 945, Boulder City, NV 89005 

*Refunds will be made if requested in writing and 
postmarked before January 9. 

'A~ o cT· 
BOX945 

BOULDER CITY, NEVADA 89005 
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BUILD AN 
ANTENNA 
TUNER 
An easy project 
to learn the art 
of homebrewing 

BY BUDD MEYER, K2PMA 

The newcomer to Amateur 
Radio is sometimes hesitant 
about building his own equip­
ment, after hearing horror 
stories about difficulties in 
obtaining parts, unfamiliarity 
with substitutions, lack of work 
space, and fears of turning out 
a butchered and unworkable 
product. 

The information presented in 
this article is intended to 
persuade you that "homebrew" 
is fun; that it can be done in a 
small work space; and that the 
results can be gratifying. This 
is not a point-to-point type 
article, but an introduction to 
building that should give you 
encouragement for all building 
projects. 

The photographs show the 
end result of this article - a 
10- to 80-meter antenna tuner. I 
think it's an ideal subject for an 
article of this type - it's 
passive, does not contain too 
many parts, and is very useful 
when completed. 

Let me digress. There has to 
be some reason or urge (moti­
vation) for building anything. In 
the case of this tuner, ham 
magazines have pages and 
pages of advertisements for 

The finished tuner will make a fine addition to your shack, and returning to a previous 
setting when changing bands is made easier by logging the numbers and letters asso­
ciated with the two tuning knobs and the switch. The meter for the SWR portion of the 
tuner (if you build it in as was done here) is mounted in a separate box to be placed at 
some convenient viewing angle. 

tuners costing thirty bucks and 
up, so why build one? I've been 
doing it for 25 years - some­
times because it is a design of 
my own that makes hamming 
more enjoyable; sometimes it's 
someone's design I've seen 
and liked. Over the years, I've 
developed a system that helps 
me reduce the pains of build­
ing. To this day, I still don't like 
to hack out holes in chassis. 
But , since it's a necessary evil , 
I do the best I can and I 
improve a little bit each time. 

Over the years, I have 
collected a bunch of tools that 
simplify my efforts; you will do 
the same. In addition to the 
normal tools such as soldering 
irons, diagonal cutters, pliers, 
screwdrivers, and the like, I 
pick up some that make life 
easy for me. For example - I 
could never centerpunch a hole 
"on target" with a hammer and 
punch. I bought an automatic 
centerpunch, and the problem 
went away. A key tool that has 
simplified my workshop life is 
a good, metal square. For 
years, I attempted to line up 
parts with just a ruler (a steel 
one, to be sure). No way! No 
class A machinist would dare 
have a reamer in his tool box. 

This class z machinist has at 
least two 1/2-inch reamers in 
his. How many years of " butch­
ery" did I suffer before I 
realized that I must first drill a 
small pilot hole for any hole 
that was to be larger than 1/8 
inch. I even accepted the fact 
that, if I was to achieve real 
accuracy without a drill press, I 
must drill the pilot hole with a 
hand drill , then use the electric 
drill to enlarge the holes to the 
final size. 

I should tell you right away 
that I've been involved in every 
part of electronics, from design 
through manufacturing. My 
manufacturing experience has 
taught me to always use a " Bill 
of Materials" (Table 1). List a// 
the parts and quantities for 
your project: ALL of them, down 
to even the most common 
screw or nut. As you obtain the 
parts, mark over the word or 
designation with a yellow 
marker-pen or grease pencil. 
Then, you will never be stuck in 
the middle of a project for want 
of a part. The bill of materials 
can also be used to figure out 
the cost. Don't be surprised if 
it costs you more to build than 
it does to buy. A manufacturer 
has the decided advantage of 
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Table 1. A parts list, shopping list, or bi l l of material s for the 
tuner project. This is a convenient way to be sure you have all 
the parts needed beforehand, so you ' ll not get stuck in the 
middle w ithout something vital. 

Description Designation 

C1, C2 
C3, C4, CS 

365-pF variable capacitor (broadcast type) 
0.001 µF disk cerami c capacitors, 600- or 1000-volt 
rating 

CR1, CR2 1 N34A Germanium diodes 
J1 , J2 

J3 
L1 

M1 
P1 

S0-239 coaxial connector, chassis mount 
phone jack (or any connector to fit P1) 
B & W 2008T coil stock 
100 µA meter 

R1 , R2 
phone plug (or any two-pin , polarized connector) 
51 -ohm, 1/2-watt 5-per cent resistors, carbon 
composit ion 

R3 
S1 

25 k-ohm potentiometer, carbon composition 
single -pole , 11-position rotary wafer switch . 
Contac ts make before break 

S2 sing le-pole, double-throw toggle or slide switch 

Miscellaneous hardware 

Cabinet ; Radio Shack 270-269 or equivalent 
Insulated shaft extensions, 2 each , to fit C1 ,C2 
6-32 screws, 3/4-inch long 
6-32 screws, 1/4-i nch long 
6-32 nuts 
No. 6 internal -tooth lockwashers 
4-40 screws, 1/4, 3/8, 1/2, and 3/4 inch lengths 
4-40 nuts 
No. 4 internal -tooth loc kwashers 
No. 4 solder-lugs 
Knobs; 3 large and 1 s mall , style to suit appearance of unit 
Metal space rs; 2 each 1/2-inch long, and 10 each 3/8-inch long 
Small metal or plastic case to fit meter 
Plas ti c sheet; 1/4-inc h thick. A 6 x 8-i nch piece wil l be ample 

buying parts in quantity, but 
you can have the pleasure of 
knowing that the gadget in your 
shack was built by your very 
own grubby fingers, and fur­
thermore, it is the size and 
color you want - with your 
own call sign on it! 

Let's talk about motivation 
for a moment. I recently pur­
chased a new transceiver. 
Because my antenna was a 
compromise, I found that I 
could not load the rig on 10 
and 15 meters. I mentioned this 
to a kind gentleman on 40 
meters, who said he had built a 
tuner for the same reason and 
would be happy to send me the 
schematic. At this time I didn' t 
even know if a tuner would do 
me any good. In true ham spirit 
- why buy something if you're 
not sure it will work - the 
motivation arose within me. 
How could I check this out at 

36 m November 1979 

the least cost? When I received 
the diagram, shown in Fig. 1, 
the answer was clear. The 
capacitors, C1, C2, were in my 
junkbox - both of them! I 
must have bought these a-m 
broadcast-radio 365-pF variable 
capacitors 10 to 20 years ago, 
for who-knows-what project. 
That's motivation to build. 

Another requirement, not 
necessarily mentioned in the 
magazine advertisements, is 
the necessity for using a VSWR 
bridge in conjunction with a 
tuner. If you already have a 
bridge, fine . However, having 
one built in a tuner is most 
convenient, therefore I decided 
to include one. 

Let's talk frankly about the 
nitty-gritty of obtaining parts 
for the tuner section. I assume 
that you are a raw recruit. If so, 
buy a starter kit of nuts and 
bolts. For the most part, the 

4-40 size will do. They are 
available in discount stores, 
Sears, Radio Shack, and many 
hobby stores. Needless to say, 
you should already have bought 
the best avai lable basic tools. 
Don' t stint on them - it's false 
economy. 

The variable capacitors are 
available from Allied Elec­
tronics, surplus stores, or you 
could even rip them from your 
old faithful ac/dc a-m radio. The 
switch, S1, is available from 
Allied, Lafayette, or Cramer. It 
is manufactured by CTS, 
Mallory, or Centralab, and it 
must have shorting contacts , 
that is, make before break. I 
used a CTS T201, wh ich has 11 
positions instead of 12. This is 
a minor change you can make 
without any problems. 

The coil could be a problem, 
but generally isn' t. You could 
wind it yourself, but I doubt 
that the results would be equal 
to buying a Barker and William­
son 2008T. Th is coil is 25 cm 
(10 inches) long and you need 
only 4.4 cm (1 3/4 inches). What 
to do with the excess? Make 
the project a group effort with 
your budd ies (you can build 
five tuners with one coil}, or, 
use the balance of the coil to 
start your own j unk box! You 
have to start sometime. 

The S0239 uhf type connec­
tors are avai lable in most 
electronics parts stores. You 
may even find the ones that 
require only a single hole for 
mounting, which are easier to 
use. Getting the non-conduct­
ing shaft extenders for the 
capacitors - which must be 
insulated from the chassis and 
each other - may be a prob­
lem. The ones I used came 
from my good old junk box. I 
remember seeing plastic 
insulating bushings (made by 
Heyco) in a store somewhere. 
Or, you could use rubber 
grommets. Or .. . do you want 
me to tell you everything? 

Build it 

You must mount the 
capacitors away from the 
chassis. I found some plastic, 3 
mm (1 /8 inch) thick, that I cut 
to shape with a scroll saw, and 



then drilled six holes in it; two 
for the capacitor mounting 
screws and four for mounting 
the assembly to the chassis by 
means of long screws, spacers, 
and nuts. As a point of informa­
tion, some builders don't 
bother to use lockwashers 
when building, because it takes 
a little extra time to mount 
parts with them. I have found 
that, in the long run , it really 
pays to use them. Use the 
internal-tooth kind. 

You will have to drill a clear­
ance hole for the capacitor 
shaft on the front of the 
chassis. 

The most cumbersome work 
in building this project was 
attaching eleven wire jumpers 
from individual turns on the 
coil to the terminals on the 
switch. Starting at the left end 
of the coil (the 10-meter end), 
you tap every turn through the 
7th turn, and then every other 
turn. Just be sure the last tap 
is on the last turn - for 80 
meters. 

Most switches and controls 
have a bushing and nut for 
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mounting purposes; most also 
have what is called an "anti­
rotation" tab. This is the little 
hunk of metal parallel to the 
shaft and offset from it. It is 
used to prevent the whole 
switch from turning. While this 
is the most reliable way of 
mounting switches and con­
trols, it does require an 
additional accurately spaced 
hole. For most projects I build, 
it is usually adequate to use a 
lockwasher behind the panel, 
and a carefully tightened nut 
on the outside of the chassis. 

Rather heavy buswire was 
used to interconnect the two 
variable capacitors (how about 
a piece of excess wire from 
your coil?). The first turn of the 
coil was soldered to this bus­
wire jumper. The ground end of 
the coil is soldered to a solder­
terminal lug, which is grounded 
under one of the uhf-connector 
mounting screws. All of these 
little mechanical parts should 
be included on your bill of 
materials. Since I had some 
plastic left over, I chose to 
sandwich the coil between two 

LI 

TONER 
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TO 
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GROUNO 

Fig. 1. The schematic diagram of the tuner actually contains two sections: the SWR 
metering part at the left, and the matching section at the right. The meter itself can be 
mounted in the enclosure with the tuner, or it can be in an external box with a cable to 
connect it to the circuit inside the tuner cabinet. L 1 is a 14-turn length of B&W coil 
stock number 2008T. It is tapped at every turn for the top seven turns, then every other 
turn for the next six. See Table 1 for all other parts values and descript ions. 

strips of plastic, and clamp it 
so it was sturdily mounted. 

Knobs can be obtained from 
many sources, and must be 
purchased with appearance in 
mind. I highly recommend that 
you buy knobs with metal 
inserts - the set screws are 
threaded into metal, not 
plastic. Last, but certainly not 
the least, is the chassis or 
cabinet. Everything has to be 
mounted on something. To 
spare you the suspense, the 
cabinet I used was from Radio 
Shack. As you can see from the 
photos, everything fit perfectly. 
The only addit ion I made was 
several layers of aluminum 
cooking foil to cover the louvre 
openings in the case to reduce 
rf leakage in the shack. 

When you're going to build 
something on your own, get all 
the parts together, and get a 
general idea of the smallest 
chassis that will fit the parts. 
Don't make the mistake of 
getting too small a box. The 
most butchered job I've done 
was when I tried to miniaturize 
something. Compactness rarely 
accomplishes anything, makes 
it difficult to work on and in the 
project, and, if there are active 
devices involved, probably runs 
hotter - the scourge of solid­
state devices. 

What's that you say? You 
have no place to work. No prob­
lem - I've seen people build­
ing rigs on kitchen tables, 
bedroom floors, luxuriously 
equipped workshops - every­
where and anywhere. Now, of 
course, don't be dumb or 
selfish about it. I've been 
blessed with an understanding 
wife, but I acknowledge that it 
is a two-way street. Only rarely 
have I tracked aluminum chips 
on the carpets. After a drilling 
and reaming session I clean up 
the chips with a wide, clean 
paint brush. When I was doing 
a lot of hot and heavy building, 
I went out and bought a hand 
vacuum cleaner to show her I 
meant business. I try not to 
leave a mess of cuttings, chips, 
tools, or parts all over my little 
work area. 

I have left to almost the last 
the construction of the 
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SWR-meter section, because it 
gets into a more sophisticated 
area of building. Also, you may 
not wish to include this circuit 
in the tuner because you 
already have one. More and 
more construction articles in 
the magazines include a pc­
board " pasteup." In many 
cases, a footnote in the article 
tells you where you may obtain 
an etched board, and usually a 
drilled one. Make every attempt 
to buy the drilled boards. If you 
have to drill one, you will need 
a high-speed drill (Moto-Tool), 
and carbide-tipped drill bits, or, 
at the least, high-speed steel 
bits. Epoxy boards eat up drill 
bits at a fantastic rate. Drilling 
holes is a filthy job; epoxy dust 
flies all over the place, and I 
would be sure not to inhale this 
dust. Cover your mouth and 
nose with a handkerchief. The 
pc board required for the SWR 
bridge in this tuner can be 
made by using a small drill bit 
as a router, although I used the 
normal etching process. The 
circuit and the board layout are 
right out of the ARAL Hand­
book, and it works nicely, thank 
you. The finished board is 
mounted on the back of the 
chassis by means of spacers. 
It's connected into the circuit 
with short lengths of RG-58/U 
cable. The connections to the 
control and switch are made 
with plastic insulated hookup 
wire. (Eventually you will 
end up with many random 
lengths of hookup wire in your 
junk box.) 

The meter, which was not in 
a case when this was written, 
was obtained from Herbach & 
Rademan in Philadelphia as a 
surplus item, at very low cost. 
It is not accurately calibrated 
for the bridge circuit used, but 
that is really not necessary for 
this use. All you need is an 
indication of minimum SWR 
between the output of the 
transceiver and the tuner. Read 
some articles on SWR bridges 
to learn how to accurately cali­
brate them. The meter can be 
connected to the bridge 
through a two-wire cable with a 
plug on one end and a mating 
jack on the chassis. 
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Finishing touches 
We can now get to the final 

touch - fin ishing (painting) our 
beloved project. For many 
builders, just leaving the thing 
alone is good enough. To my 
eye, the aluminum fin ish is 
adequate; sometimes it is 
better to finish your unit by 
painting it. As shown in the 
photo, my tuner is almost an 
integral part of my station and I 
wanted it to match the rig - if 
nothing else. One of the errors 
that most builders make is 
painting the chassis as soon as 
the project is finished. You've 
just put in the last screw, 
rushed to try it, and took no 
pains to improve the appear­
ance of your project. If it has 
taken this long to cut the 
holes, mount the parts, and to 
connect them, why not spend 
some time on the final stages 
of finishing. 

First , be sure that you have 
removed the burrs from all the 

holes you've dri lled. This 
means all of them, whether 
you're going to paint or not. 
Wherever possible, remove al l 
parts from the area that is to be 
painted. That's right - after 
you've gotten everything to f it 
to your satisfaction, now take it 
all apart . Heresy! No, this is 
the way to go because you 
must clean the area to be 
painted to even come close to 
getting a reliable paint job. 
Where removing parts is not 
practical, you can cover all 
parts not to be painted with 
masking tape. Don't allow paint 
spray or cleaners to enter into 
the bearings of controls or 
rotary switches. Don't get spray 
on anything you don't wish to 
be painted. Now, clean the area 
to be painted with a degreaser. 
You must remove all oily 
residue from the chassis, and 
that includes the almost invis­
ible res idue from your fingers. 
If you are building something 

You can see some of the points made in the text as you look at t he inside of the tuner: 
the coil mounted by means of plastic strips and metal spacers, the tuning capacitors 
on plastic insulation, and the coaxial cable used to connect from the capacitors to the 
SWR-metering circuit on the rear panel. Note the plug for the meter (between the two 
coaxial jacks), and the grounding connec tion just below it. 



where all the parts can be 
removed, put the whole chassis 
under water and clean it with a 
detergent. Be sure it is dry 
before you paint, but don't dry 
it with an oily rag . 

Spray paint is a great boon to 
the homebrewer. It should be 
used as directed. Use a light 
touch, and many light films 
rather than brute force. Spray a 

TRANSMITTER FILTER BRIDGE 

frequency end, 10 meters. Set 
both the TRANSMIT and 
ANTENNA capacitors at 
approximately half open. The 
knob pointer should be at the 
12 o'clock position. Tune your 
receiver to the band you want, 
and turn the tap switch through 
its positions until you get the 
highest level of receiver sig­
nals. This is your starting point. 

TUNE R ANTENNA 

Fig. 2. The tuner should be connected between your transmitter (or transceiver) and 
the transmission line to the antenna. If you use a filter (highly advisable), it goes imme· 
diately after your transmitter. You will need an SWR meter to adjust the tuner, so if you 
already have one, you do not need to bui ld it into this project. 

layer and dry; spray a layer and 
dry .... 

Well , now we've come to the 
end - or have we? Frankly, it 
was my intention not to bother 
with labels. After all , there are 
only three knobs that have to 
be adjusted (five, if you include 
the bridge), and I figure even I 
can remember what they are for 
and how they are set for each 
of the five bands I use. You can 
always look around for press-on 
labels sold in packages specifi­
cally designed for electronic 
use. The quantity in most of 
these packages should last you 
a long time. (Another addition 
to your junk-box. See how fast 
it accumulates!) You can 
always use " Dymo" labelers to 
make your own. There are 
instances where labeling is 
mandatory; wherever turning 
the wrong switch or knob could 
cause damage, label it clearly. 

Use it 
Now that you have com­

pleted your beautiful tuner, it's 
useful to know how to use it. 
As shown in Fig. 2, the 
bridge/tuner is connected 
between the output of your rig 
and the transmission line to 
your antenna (If you're using a 
low-pass filter - and you 
should be - the input of the 
tuner connects to the output of 
the filter.) You have the least 
inductance in the circuit with 
the switch all the way counter 
clockwise. This is the high 

Place the bridge switch in its 
FORWARD position, and use the 
TUNE (or low-power) position of 
your transmitter to get a read­
ing on the bridge. Adjust the 
CALI BRA TE control for a full­
scale meter reading. Adjust 
the TUNE and LOAD controls 
on your transmitter for maxi­
mum output, all the while 
adjusting the CALIBRATE con­
trol to keep the meter at ful I 
scale. Now, place the switch in 
the REFLECTED position, and 
rotate the TRANSMIT capacitor 
for minimum reading (reflected 
power). Alternately adjust both 
TRANSMIT and ANTENNA 
capacitors for minimum re­
flected power. Touch up the 
tuning and loading on your rig. 
Switch to one position either 
side of your first coil-tap 
position to be sure you are get· 
ting minimum reflected power. 
CAUTION: This tuner is for use 
with transmitters having output 
powers 200 watts or less; two 
6146 tubes, for instance. If you 
hear sizzling or arcing, move 
the tap switch one position 
either way and again tune for 
minimum reflected power. 

This tuner is for use with 
antennas fed by coaxial cable. 
Remember, the tuner does not 
change the VSWR of your 
antenna, it merely provides the 
correct load for your transmit· 
ter. It allowed me to go on 10 
and 15 meters where I couldn't 
do so before - is that 
motivation enough? HRH 

Looking For: 
a place to have your 
radio gear serviced? 
LOOK NO MORE!! 

ALL WE DO IS AMATEUR 
SERVICE, SO ••• 

WE HAVE TO BE GOOD! 

*ALL TYPES ANO 
BRANDS OF GEAR 
SERVICED. 

* FULLY EOUI PPED 
SERVICE LAB. 

* QUALIFIED AND 
TRAINED TECHS . 

*FAST I EFFICIENT 
TURNAROUND. 

* $ 25,000 PARTS 
INVENTORY. 

We are professionals and are 
proud of the quality of our 
service. If you have a pro­
blem call or write us. Or, 
just send us your equipment 
with the m onua I and a good 
description of the problem. 

INTERNATIONAL 
ELECTRONIC 

COMMUNICATIONS, 
INC. 

503 Avon St., 
Mocksville, NC 

27028 
704 634 5661 
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Introducing 
the new ~ 
KENWOOD TR-2400 
synthesized 
2m hand-held 
transceiver 
Featuring: 143.900-148.495 MHz, operates on 
MARS, 10 memories, automatic memory 
scanning and up/ down manual scanning for 
busy or open channel, mode switch for 
standard repeater ± 600 KHz, offset, simplex, 
and non-standard repeater splits, LCD digital 
readout, built-in touch tone generator with 16 
button keyboard. and 1.5 watts RF output. 
Includes flex antenna with BNC connector, 
NiCad battery pack and charger. 
349.00 Call today. 

l~lj\VJ 
NEW 
KENWOOD 
TS-520SE 
High Quality HF transceiver 
200 watts PEP SSB, 160 watts DC CW, 160 thru 10 meters, 
noise blanker, 3 position amplified-type AGC, RIT, 8 pole 
crystal filter, built-in 25 KHz calibrator, VOX, PTT, MANUAL 
operation, speech processor, semi-break-in CW with 
sidetone, low power tune up, 20-dB RF attenuator and built-in 
speaker. 
629.95 List. Call for quote. 

KENWOOD 
TR-7625 
25W 
transceiver 
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The unit has memory channel with simplex or repeater opera­
tion ± 600 KHz transmitter offset, mode switch for switching 
the transmit freq . up or down, full 4 MHz coverage on 2m 
(144 .00-147.995), 800 channels, 5 KHz offset switch, MHz 
selector switch, digital freq. display, unlock indicator for 
transceiver protection. 
425.00 List. Call for quote. 
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Y AESU FT -207R 
Synthesized 
Handie-Talkie 
Covers 144-148 MHz, has 10 KHz steps, 3 watt 
output, 4 memories plus programmable 
offset, priority channel, memory band and 
auto scan, keyboard encoded frequency 
entry, 2 tone input from keyboard, keyboard 
lock, odd splits can be programmed from 
keyboard, automatic battery saver feature for 
LED display and a rubber flex antenna. 
399.00 List. Call for q~ote. 

YAESU 
FT-101Z 
high 
performance 
HF transceiver 
Covers 160 thru 10 meters plus WWV, modes are: LSB, USB, 
and CW, built-in power supply, built-in RF speech pro­
cessor, built-in noise blanker, variable IF bandwidth. analog 
frequency readout, 6146 final tubes with RF negative feed­
back, heater switch, VOX, attenuator 10 dB or 20 dB select­
able. Powerrequirements: 100/1 10/117 /200/220/234 volts AC 
50/60 Hz. 
.749.00 List. Call for quote. 

'fAfSU 

v 
YAESU 
FT-227RB 
2m FM 
transceiver 
This has 4 memory channels, a remote scan fro mic, can select 
to scan clear or busy channel , a frequency coverage of 144 to 
148 MHz, 800 channels, power requirements: 13.8 VDC@2.5 
amps continuous, RF output: 10W hi/ 1W lo, toneburst ± 600 
KHz repeater offset. Complete with YM-22 touch tone mic. 
425.00 List. Call for quote. 
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CALL TOLL FREE 
1-800-633-341 0 
IN ALABAMA CALL 1-800-292-8668 9 AM TIL 
5:30 PM CST, MONDAY THRU FRIDAY 

KENWOOD 
TS-600 
6 meter 
transceiver 
The TS-600 features full 4 MHz coverage, 11 fixed channels 
(crystals optional), built-in AC/ DC operation, noise blanker, 
and ampl ified-type AGC circuit. Fully equipped RF with dual 
gate MOS FET. Modes: SSB, FM, CW and AM. 
799.00 List. Call for quote . 

• KENWOOD 
TR-8300 
FM transceiver 
Experience the luxury of 450 MHz at an economical price. 
Featuring: 23 crystal controlled channels (3 supplies), RF 
output: 10 watts Hi/ 1 watt Lo. negative ground, safety 
protection circuit, quick release mount. special monitor 
circuit, and dust and water proof construction. 
349.00 List. Call for quote. 

KENWOOD 
TS-700SP 
all mode 
2m transceiver 
Covers the entire 2 meter band, SSB, CW, FM, AM, and semi­
break in CW, side tone monitor, digital frequency readout, 
receiver preamp± 600 KHz repeater offset operation within all 

; 2m repeater subbands including the new 144.5-145.5 MHz. 10 
- watts RF output complete with AC/ DC power supply. 
799.00 List. Call for quote. 

ICOM 
IC-551 
50 MHz 
all mode 
transceiver 
An all mode 6 meter unit with multipurpose scanning. Either 
memory scan (monitor 3 different channels) or program scan 
(scanning between 2 programmed frequencies). It also 
features built-in dual VFO's built-in AC/ DC power supplies. 
d igital readout, 10 watts, noise blanker, high quality crystal 
filter, and scans the 6 meter band. Options include EX-106 
(FM board) , EX-107 (VOX), and EX-108 (pass band tuning). 
489.95 Call today. 

YAESU 
FT-127RA 
220 MHz 
FM transceiver 
Now scanning and expanded memory coverage for the 
demanding VHF FM operator! Featuring up/ down scanning 
capability, the scanner will search for a clear or busy channel, 
four memory Ghannels are available, freq. coverage: 200-225 
MHz, 600 channels, 2 simplex memories, 3 repeater memories 
and 1 odd split me,..,ory RF output: 10W 1800 Hz tone burst, 
repeater spl it± 1.6 I ·~i . 13.8 VOC at 2.5A transmit, S meter 
and transmitted pow utput meter. 
479.00 List. Call for ~uote. 

• YAESU 
FT-225RD 
all mode 
2m transceiver 
SSB. CW, AM/ FM variable output power to 25W, toneburst, 
noise blanker, RF attenuator, 144-148 MHz, selectable AGC, 
built-in "S" meter, receiver offset, bui lt-in AC/ DC power 
supply. Optional memory unit avail. MU-225 List 165.00. 
895.00 List. Call f_or quote. 



Morse code has never been one 
of my strong points, and I used 
to have problems that are 
common to a lot of people. 
Specifically, the infrequently 
used characters (X, Z, numer· 
als, etc.) would drive me to 
distraction, particularly when 
trying to copy code at high 
speeds. Therein lies the bug; 
most would-be brass pounders 
encounter this difficulty simply 
because very few of these 
characters appear in common 
text, so one usually gets very 
little practice copying them. 

About six or seven years ago 
I resolved to meet the problem 
head-on, and set a goal of 
passing the 20-word-per-minute 
Extra-class exam that was 
scheduled only four weeks 
away. At that time my code 
speed was a shaky 13 at best, 
and I had never been able to 
copy solid above about 15 
words per minute. Remember, 
too, that this was before the 
introduction of the multiple­
guess code exam; you had to 
copy at least one minute 
straight (out of five) with no 
errors whatsoever. Dropping as 
few as five characters during 
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the entire exam could spell 
failure. 

What I needed was a way to 
improve my code speed, and do 
it in a manner that would 
eliminate worries about the so 
called "problem" characters. 
The method I came up with 
worked very well for me, and 
should be of great value tor 
many other people who would 
like to raise their copying 
speed. I doubt that it would be 
of much benefit to a beginner 
just learning the code, but if 
you already know it and simply 
want to increase your speed, 
then this could be the ideal 
way to go about it. 

The method 

My solution to the problem 
was to write a computer 
program to generate strings of 
uniformly distributed random 
characters. By "random" I 
mean that the sequential 
arrangement of the characters 
is entirely unpredictable; there 
is no repetition of sequences 
and there is no way to predict 
what the next character will be. 
By "uniformly distributed" I 
mean that during a given period 

of listening (say, five minutes) 
each character will appear 
about as often as any other 
character, the random nature of 
the sequence notwithstanding. 

In its original form, the 
program recorded the char­
acters in Morse on audio tape. 
The user could select which 
characters were to be formed, 
as well as the code speed, total 
length of the practice tape, and 
even the pitch of the audio 
tone. After a trial run, I quickly 
dropped this deluxe version in 
favor of one that simply printed 
out neat pages of random 
characters in five-character 
groups. The reason for this was 
that the machine-generated 
Morse was too easy to copy! I 
needed the sending practice as 
well, so I used the printed 
pages to practice my sending, 
while at the same time 
recording the code on cassette 
tapes. I did this at about 25 
words per minute, which was 
the top speed I could muster 
on a straight key. Some friends 
jumped on the bandwagon, and 
ultimately we had about fifteen 
hours of 25 words-per-minute 
code recorded in a variety of 



fists. By trading the cassettes 
around, we avoided the danger 
of becoming overly accus­
tomed to a single fist or tone. 
And, of course, you couldn't 
memorize one of those tapes if 
you spent the rest of your life 
trying. 

Someone is bound to ask 
about sending errors that were 
inevitably recorded on the 
tapes. The fact is, it doesn't 
matter; the characters are 
entirely random, so who cares 
if someone occasionally 
records a B instead of a D? In 
fact, we seldom bothered to 
check our written copy. It 
turned out that since everyone 
already knew the code, we 
almost never copied a charac­
ter incorrectly. We either 

1000 R(M THlS PROCPRt.M 6£N(AAT[S ANO PRINTS 
1010 At.M OUT SETS OF UtltFORMLY UISTkISUTEO 
1020 Rt'.M RANDOM Cl1ARAC TERS· 
1030 R~M 
10&10 RE.14 
1050 Ri.M 
1060 A£.M 
1070 REM 
1080 REM 
1090 AE..M 
upo RtM 
1110 REM 
1120 REM 
1130 REM 
l11tO REM 
1150 ALM 

THc. VARIABLES US(O IN THE PROG~AM 
ARl OEF tNEu AS FOLLOwS: 

AS THE ARM.A Y OF RANOOM CHAR AC TEAS 
TO 8£ PRlNTEO ON A GI Vt.N LI NE· 

CS o\.N ARRAY CONTAINI NG THE 
REPRESENTATIVE L IST OF 
CHARo\.CfEAS FROM .,·HlCH THE 
CHARACTERS TO at PRlNTt::O ARE 
RANOOMt..,Y SELECTED .. 

1160 RE M 1..1 AN ARRAY CONTAINING ALL THE 
1170 AlM LE fTER~ OF" THE A1.. PHABE T• 
1160 REM 
1190 REM NS AN ARRAY CONTA I NING THt. NUMERALS 
1200 RiM 0 THR OUGH 9• 
1210 Af.M 
1220 REM P' AN ARRAY CONTAINI NG SELEC TED 
1230 At.H PUNCTUATION MARKS• 
12,.0 REM 
12!10 REM Ki A STRlhG CONTAINING A YES OR NO 
1260 RE.lit REPL T FROM THE KE Yl:;OAAO • 
1270 REM 
1280 REJl4 
1Z90 REM 
llOO REM 
1310 REM 
1320 REM 
1330 REM 
l 3&10 R~M 
13!;!0 REM 
1360 RlM 
1370 REM 
1380 REM 
1J90 Ri.14 
1~00 REM 
1~10 REM 
1'+2.0 REM 
11.630 REM 
11.6"0 REM 
1" 50 REM 
1"60 R~M 
1470 REM 
1"80 AEM 
1"90 REM 
1500 ROI 
151 0 REM 
J520 ALM 
lSlO RlM 
1540 REM 
1550 REH 

A G~Nf.kAL PURPOSE IfllOEJ. . 

THE NUMBER Of .JlFFEREtlT 
CHARACTERS ACTUALLY BEING USED. 

A GENE~AL PURP\.ISE INDEX. 

A GENEkAL PURPOSE tNOEX • 

AN INOc.K USEC TO LOCATE EVE.RY 
S l XTH CHAR.lCTER I ·1, f. . • THE BLANI< 
CHARACTERS> lliITHIN A Pi=UNTEO 
LINE• 

A COMPUTED RANDOM INTEGER IN THE 
RANGE ~ROM l TO J • USED AS AN 
lNOEX TO SEL E.Cf CHARACTERS 
RANQOM I., Y ,:ROM THE ARRAY OF 
REPRESE.NT AT [VE CHAR AC TERS. 

AN ARRAY CONTA1NI1i6 THt. TOTAL 
NUMBER OF TIMES THAT EACH 
CHARACTER APPEARS JN TrtE 
PRINTOUT, 

1560 DJ"I CSPH I• LI U6>, Nl(101• Pl(SI• AS l59) 
!S?O DI M r< .. 11 
J580 REH Tt%. F'Ot..LOWl NG QUA STATEMENTS 
1~90 REM CONTAI N THE. LETTERS• NU~AALS• AND 
1600 Rt.M PUNCTUATION• RESPECTIVELY• FROM 
1610 REM _..,ICH THE REPRESENTA TIVE Cr!ARACT€R 
1620 REM SET JS F'ORMED • THESE DATA 
J630 REM STATEMENTS MAY BE CHANGED TO sun 
16ct0 At:H THE. NEEDS OF TH[ USER• IN wHICH CASE 
l b50 REM THE OIMENSI<mS OF JHE ASSOCU.T£.O 
1660 A£M Sfrf:JNG VARIABLES Will NEED TO BE 
lb70 REM CHANGED AL~O. 

1680 OATA •·B . c.o· E·F tG . H. l •J · K·L ·M• Nt O ,p,o. R .s 
l b90 DATA TtU1VtW• X1Y•l 
1700 DATA • t '•'l '• '2' •' 3 1 • ' t.l ' •'5' • 1 6 ' • ' 7 'r '6 '•'9' 
17 10 OATA ' - '• •/ • r '· ' • ' •'• •?• 
1720 REM INl tlAL tZ~ Tt1E:. RANDOM NUMBE.R 

copied it right or we simply 
dropped characters when we 
got behind. If you do copy 
characters incorrectly, then 
that's a sure indication that you 
are not ready to work on 
increasing your speed; you 
need more work on the basics, 
and in that case you would 
need to worry about whether 
every character is recorded 
correctly on the tape. 

What were the results of our 
efforts? After spending about 
fifteen to thirty minutes 
practicing each day for four 
weeks, I went to the FCC 
examining point in Tucson and 
breezed through the easiest 
code test I have ever taken. On 
top of that, the gentleman 
being tested next was being 

1730 AE"4 FV.~CTlON• 
17a. O RAN00"4IZE 
1750 REM READ TH( CHARACTERS F'ROM THE OAU 
1 760 AEJ.4 STATEMENTS INTO THEIR RESPECTIVE 
1770 RlM ARMA YS 1 

1780 F'OR J:l TO 26 
1790 READ L.' t p 
1800 NEXT 1 
1810 FOR l= l TO 10 
1820 READ Ns <I> 
1830 NEXT I 
1e .. o FOR J:.1 TO 5 
1850 READ P1 CI) 
18&0 NEXT 1 
1870 LET J : 0 
1880 LET K : 0 
1890 REM JNQUlRE AS TO WHICH CHARACTERS ARE 

f ;yg =~= l~A=~c¥~~~' .~~g ~~~£ .~~~y A~~ROPRIATE 
1920 REM REf.>RESCNTATIVE CHARAC TERS, 
1930 PRINT •RANUOM CHARACTER GENERATOR READY.• 
19110 PRINT 
1950 PA I NT •oo YOU WANT To I NCLUDE t...ETTt.AS?• 
19&0 H~PIJT R' 
1970 IF' R' : •NO' TriEN 2030 
1980 FOR J:l TJ it6 
1990 LET .J : J • 1 
2000 LET K : K • l 
2010 LET CICJJ : L , <11;1 
2020 N(XT I 
2030 PRINT •DO TOU "Af4T TO INCLVOE NUMERALS?• 
20110 H1Pur RS 
2050 I F Al : •NO' THEN 2 120 
2 060 L[T K : 0 
2070 FOA I :1 TO 10 
2oeo LET J = J • l 
2090 LET K : I( + l 
2100 LET Cl <JI :. NllKJ 
2110 NEXT I 
2120 PA l t.,Y •00 YOU 'llANT TO INCLUOE PUNCTUATION?' 
21 30 I NPUT AS 
2h0 I F RI : •NO ' T1-tEN 2250 
2150 l[ f I(. = 0 
2 160 FOR I : l TO 5 
2170 L.El J : J • 1 
2180 lE T K : K + 1 
2190 t..(T Ct~JI : PS IKJ 
2200 NEXT l 
2210 RLM J NOW lN l> I CATES THE TOTAL NUMS(R OF 
2220 REM REt'R(S(NfATlVE CH ARACTERS FROM WHICH 
2230 At:,M tHc. PAJNT[U CHARACTERS WILi.. 8£ 
22&tO REM RAt~OOML'r SELECTED· 
2250 IF J ) 0 THEN 22q0 
22b0 PRINT •NO t.HARACTERS SELECTEO . • 
2 270 PRllH •PRO'-'RAM TEA!d NATED• 1 

2280 STOP 
2290 F'OA 1:1 TO 10 
2 .lOO PAINT 
2ll0 N[XT 1 
2l20 R[t4 PAlflfT out THE L t ST OF A[PRESCNTATIYE 
2.l.lO REM CHARACTEASt C[NTERE.0 AT THl ToP OF 
2l40 ALM THc. PAGE• 
2350 PRINT TABC19 11 •CHARACTER SET IN~£:• 
2l60 LET K : C59- Jl/2 
2l70 FoR 1: 1 TO J 
2.l&O LET l : I + K 
2390 PRINT TA&<Lll (ICl j l 
2&t00 NEXT I 
2"10 PAINT 
21120 PAINT 
2a.30 REM PUT A BLANK IN EVERY SIXTH CHARACTER 

given the code exam for the 
First Class Commercial 
Radiote legraph license, so I 
copied that one too just for 
fun. Both the 25 words-per­
minute plain-text and the 20 
words-per-minute coded-group 
exams were copied straight 
through with no errors. A 
month earlier I would have 
declared that impossible. None 
of the other people in our 
practice group sat for the exam 
in Tucson, but al I of them went 
on to pass the Extra-class 
exam in El Paso a few months 
later. 

The computer program 
If you're still interested at 

this point, then let's see how 
you can set up your own 

2 .. t.lO REM OF' THE PRitiT ARRA Y• 
2 .. 50 F'OR J:6 TO $.. STEP 6 
2 .. bO LE 1 AS I l I : • ' 
2 .. 70 ~EXT I 
2 .. 80 REN JNJftALll[ TH[ o\.ARAY lf'rtl CH KEEPS 
2&t90 RE.N TRACK OF' HOW MANY flMES EACH 
2 soo AlN CHARAC TEA o\.PPE ARS. 
25 10 FOR J:l TO J 
Z520 LET Tt l>: 0 
2530 N(X T I 
25"0 REN MAf'<E 15 GRuUPS OF PRHHEO L I NES • 
2550 F'OR K= l TO 15 
2560 PRitH 
i:: 570 R[fll MA~[ 3 PKlNl[O LINES PE.A GHOUP. 
2580 FOR L=1 TO J 
2590 l£ 1 " = 0 
2b00 AE.M F' I\.. L EACH L.lNE lll ITH 59 CH AHACT ERS 
2& 10 REN tCuUNf JNG blo\.NKSI • 
2020 FOR 1:1 TO 59 
2bJO LET Jit : M + 1 
26110 REM ~KJP EVEkY SJXTH CHARACTER• SINCE 
2&50 Ri:.M. THC.SE AR( TO A[MA (N BLANK . 
2660 IF' M ( b JH[N 2710 
2670 L E T M : 0 
2680 GO TO Ztt20 
Zti.90 A[ M C.0MPIJT[ A HAUOOM INTEGER lNI (N THE 
2700 REM RA:tGE FROM 1 TO J. . 
2710 LET N: I NHCJ • RN()I • Q. SI 
2 720 IF' u ) 0 THEN 2770 
27l0 LET h : J 
2h0 Rt. f( PUT THC. RANDOMLY SELECTED C.HARACTER 
27SU REM JNlO THE CURRENT POSIT JON \)F THE 
276,0 REM PRi'H ARRAy. 
2170 LET U (JI; C~ INI 

2780 RE.to! vPvAT[ lHE NUMBER Of TIMES THAT THIS 
2790 REM PAHT !CUL.AA CHARA( TEA ~AS St.EN 
2600 REM SEL EC TEO• 
2810 L[T f(N I : f(NI • 1 
2820 NEXT I 
28.lO REM ~A 1N T our VllE. Llt'E OF' HANDOM 
28&t0 REM CHARAC f[HS. 
28SO FOR t:1 TO 59 
28ti0 PR INT fAt;lt 11 AS C I P 
2870 N[X 1 1 
2880 PRINT 
28qQ t>. ( )( T L 
2900 N[H K 
2 9 1 0 F'OR l=l TC 10 
2920 PR I NT 
2930 lbl [ XT 1 
29110 RE.M PRlNT our A UBL £ SHOWING HOW MANY 
2950 At:M rlME S EACH CHARAC TER APPEAREO· 
2960 PR l l~ T ' NUM81.R OF' OC(;VRRENCES OF EA.CH CHAR ACTER! 
2970 PRINT 
2980 PH HH 
Z990 FOR 1: l TO .J 

3000 PR l hT C11J l l fABl41J HJI 
l 0 10 NEXT J 
l020 F' OA J: 1 TO !O 
30lO PAINT 
30110 "'CXT I 
3050 STOP 
l060 END 
AUt~ 

AANOUM CrtARAcTER GENERATOR RE AOY . 

00 l'OU l"ANT TO lNCLUOE LETTERS? 
? 
TES 
00 YOU WANT TO I ACLUOE H\JMEAALS1 
? 
TES 

00 YOU WANT TO INCLUOE PUNCTUATION? 
? 
TES 

Fig. 1. The BASIC program list ing for the random-character-generator program. About half the statements shown are remarks state· 
ments which explain the operation of the program. These are entirely optional, and may be omitted to save space In memory. 
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random character generator. 
The program presented in Fig. 
1 is an outgrowth of the one 
used several years ago. A 
number of people subsequently 
asked me if I would come up 
with a version in BASIC that 
could be used on their home 
computers (the original 
program was written in 
FORTRAN). What I prepared was 
a program that would run on 
just about any BASIC 
interpreter, and that is the one 
given here. It uses only stan­
dard BASIC features, and all but 
a few of ttie smallest "mini" 
interpreters should be able to 
accept it with little or no 
change. The program listing 
contains about 200 lines, and 
approximately half of these are 
remarks which document the 
operation of the program. Con­
sequently, not too much needs 
to be said here. 

There are a few items, how­
ever, that I will point out where 
the greatest likelihood of differ­
ence lies. First of all, the 
program uses string variables, 
and utilizes both the TAB 
function and the RND function. 
These are all standard features 
of the BASIC language, but 
there are a few "stripped" 
interpreters around that do not 
implement all of the standard 
capabi I ities. 

The DATA statements in lines 
1680 through 1710 contain the 
character set from which the 
random groups are made up. 
These characters are treated as 
string data, and your system 
may or may not require the use 
of quotation marks to define 
them in the DATA statements. 
(Note that the system that pre­
pared this sample run required 
quotation marks for the 
numerals and punctuation, but 
not for the letters of the 
alphabet). 

The RANDOMIZE statement at 
line 1740 initializes the random­
number function (which itself is 
used at line 2710). This ensures 
that a different set of random 
numbers (and, hence, random 
characters) will be generated 
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each time the program is run. 
On some systems this state­
ment does not exist, but where 
it doesn't the RND function 
itself usually has provisions for 

an argument to initialize it, 
written as RND(O) or in some 
similar fash ion. There are also 
some commonly used methods 
to start the initializing function . 

CHARACTER SET IN USE: 
A6CDEF0HIJKLMNOPQRSTUVWXYZ0123456789-f.,? 

8UR/Z GbCJ7 286pD DlLTL TI• 48 TSN?9 MAJlA l?BH4 6A84? GoFMl 
YBY•R -RXT\'i F4GH2 ST4CZ GMR7/ H59M9 UHP2il 1BJ12 LVWU/ • XYQ? 
L1GKA 4HPW9 JwKYE M2RM/ SIOEW E2JC I 2MTB- /U lSl •ilCW6 17/CB 

X9CUS OQY/B rNKLQ 2YJ/M Xl/QE 9HI21 IU3oS ICS?7 OBSLil Mo-08 
TiJXilV ORISl CHVVL • 1Pl'i4 Z.//M WQRCN RZ7Hl ROP rO GBlUr LC6CF 
H80U8 PZPilP NWN?- L334• -616X RIS6Z UP31 K 2-ACG UP90E 64PVZ 

t3TSOB C92LM MBTTW 8C5EW QQZJY W53K D E63?T .NQR9 K3B5H E· VlD 
795-p DFB?V FE.PKA 6ZVWT 849UO 9RJT4 L9XtlZ •D3W5 ilr?Gc 6F01lE 
IE3NO DPMS? 4VM&;:6 30?E3 KCAT4 D7•MP MUHWX p,5,x 40N5V Jil672 

tluo.- 6l6XR JU·~B R-S3E F6QJel 9MAHB U0L92 KNXU4 AH?N- RSSQU 
LSEYV 4lOA5 RelD'vQ elKZQ3 1RT?0 /ilYelT B5PJr el HJll5 3QBQ6 H9xw? 
J0?79 8HR/V -L!PG UTM0? H?PLH X7ilUE CTGlS il90HI 9- U.D E8AWC 

FET6T 4bX?8 AWF71 WOBA2 •SIQL •GKB5 JU•(. 7 02/BD CVX4 I UJ4R5 
-52?6 5M/5J PI6ti/ IEOFY NYYB9 689VN FSQVP XCAVE s.sez -WKllU 
2rPilS 7ZSCH R.lYO 3J72B 6CGKJ /RGCA Nr l vC I XeliJA I F5S3 JSVGB 

M8K96 8-76R POXv7 3-8•J ili1CW6 il53UN UAU/ , 05L48 PlZWl EXSYT 
vxaww G()' r A MlJQG MNJPA i!l3USE 3HX2A 3J-F5 S2EQQ 490N4 PWA •X 
ADMF ? XU4•8 WA•'v3 W4VPZ GMT/K I 9GGS lM46? i!IAElH KR IT9 7DHFI 

J74•E AA9AK RHH1'1L 6H-2E M811H ARRlB I7Al4 UK/ I• 6ES4P QCZGO 
7iJOQG J9rBQ AU6Jl F-EXL WZ4-V EISPK B97FP • NJM7 C?K3? NBEM9 
AJO.Q BH.KXE 0CGP7 W8~V2 RL·B2 2B5CP XCD•A GMIR4 VS-IF 82120 

GVPZG MS-G9 7A2CO 9R%G W4ULO -03ZD -VH OQ HPUVX 4FEQQ 2TWAC 
DZ-1? -OGlS 5S2uP NVIf>G ·?GWW PLJ74 CYFJJ JICP2 5L370 YP7V3 
52NWO A•SKL SCKo6 H4/5A TllWWL ZHVPS GJel9N CPZK - BHY?V Gl - RT 

ov. •J 3..J / LS EZY?S 1 rZl:iV lLl T2 . OWG9 7C8UP 5HC60 OF 171 8/YJ• 
21XQJ 6 16YT RC tle>D GCAN• 2TRL6 N2H42 SU8XB 2ZTG5 COU6N 2KHZH 
21728 1 T30• BUY<..B X?7•G 2V7?1 r 70F? VM./A 737RO 202?W Ril-53 

P7SG9 9JXN5 YSF~N ?,5?A JF7YG W4S-L X?4PX A?lG9 2GBWI YN UrN 
lZAQO 0-G4E 8BZ1..C 5?r6C AXNlC MHNIK 5E4S? 9HOQH PTRL7 05QQ1 
6F4IR Z9Z7G /6Y.JE TsNt:U C7H7l 68-XT V?EYl!I PQ06/ 1CQ4. 7NY8T 

4C4.3tl Pvt'lX3 D-VE / TTw/ w 9J2-D UFM WQ WZelK6 RL3-4 R52JD MALOl 
IUJ6X J CNPH i1EIN4 UJ-El'I 9NF7Y C?SZ4 69CllE ISN9K lWJOF VBMHH 
HUQ9R Bu•. I ?45? • 2U4-X 077Q? ODJ3C 17YKH 2TSRU CSDVN HBRJQ 

50EVG DALX9 DWYV4 Y/A8A N8BYM ME·SO ?XYMU 121-Q SBEF7 24E/W 
HZFG2 6M54S A/09. 61??• - zxu QY/EQ LB!YX •ZBXB A40QO 011 .1 
•AV9V Ml:.X62 •MKYL PZMGA 3GP5G AY UW4 UJ/RL ilOLUG 7KOHP uuvwx 

W9J XN 6jQAR L9Xtll'I BMR lF 6QMF• Q?JSV CVTFX DQTLK DFIKK H46BE 
BQCZF KMS8/ rS?r7 DE-KS RPRBM Y6H, Q -VHNN •lPFR M7GV6 794X6 
H-3GU Q-3py GZJ.)L AZSEZ Y.LGP 953KD E63AV 055 TA 4HTB? T?2FW 

80LSA CC6Jl IODPR BP7P? ONY34 8SN76 RK61..X 5U?PM L-suo 7KBB3 
l'IF 7Yl1 Z/ , 5 , 205U • HTH3V 3SIDX WG?Rl KN l~? XYNXS R0096 CGNRU 
JIJRM ?KW9L 7M0K5 JLZIX WADK5 JPJ9C X- AC L 05/W/ TZNN- PMMAN 

IJTl5 S89VN F6U7M OPAWF / l6?Z -WK ZP 3-3MG K?il/Y l8HQ7 LG5G8 
WM%1tl GFMVN N.ilL- 1?-0F YKH3U W4 S-K W-RS6 2?1F5 SZ2W/ YNVDil 
LW64P RF9, e! SSBW- JN?-M 59HK7 YB99L 5F6ZV SrilL7 JBGUU P91HB 

Fig. 2. The output from a sample run. In this particu lar example, letters, numerals, and 
punctuation were all included. 



When you key in the RUN 
command, the program will 
sequentially inquire as to 
whether you want letters, 
numerals, or punctuation in the 

NUMBER OF oC tuRRENCE~ OF EAC H CHAR AC TERl 

A 60 "' '>4 55 
a 57 0 58 ~ '>b 
t 6 3 p 64 3 49 
cl 54 " '>9 4 59 
c 5 1 R 56 

., 53 
F 45 :, 66 b 63 

" '> O T 46 7 ol 
H 59 u 59 8 4 4 
l 45 54 60 
~ 62 6 4 54 
K 48 ,, 55 52 
I.. 5 1 r 47 36 
M sa l 50 5 0 

~ 64 59 

Fig. 3. After the character groups are 
printed out, the program l ist s a summary 
of how many times each character was 
used. The method invoked by the pro· 
gram in generating the characters en­
sures that each one appears more or less 
the same number of times. 

printout. You can accept or 
reject any of these groups, 
depending upon what you want 
to practice. This particular 
sample run produced the page 
of printout illustrated in Fig. 2, 
and it inc I udes al I of the 
characters. 

Once the page of character 
groups has been completed, a 
summary is printed which tells 
how many times each character 
appeared in the printout. This 
is illustrated in Fig. 3. Its main 
value is in reassuring the user 
that the character distribution 
is indeed more or less uniform. 
You may wish to drop this part 
of the program once you have 
confirmed that it is working 
properly. 

The method described here 
for improving Morse-code 
receiving ability was both easy 
and effective for me. While not 
everyone will like this proce­
dure, there are many who will 
find it an efficient and enjoy­
able way to increase speed. 
You can save the tapes for 
years, and any time you feel 
your code speed slipping you 
can pull them out for a few 
minutes of practice. HRH 

STEP UP TO TELREX 
WITHA 

TELREX "BALUN" FED-"INVERTED-VEE" KIT 

THE IDEAL HI-PERFORMANCE 

INEXPENSIVE AND PRACTICAL TO INSTALL LOW-FREQUENCY 

MONO OR MULTIPLE BAND, 52 OHM ANTENNA SYSTEM 

Tel rex " Monarch" (Trapped) l.V. Kit 
Duo-Band/4 KWP l.V. Ki t $66.50 

Post Paid Continental U.S. 

Opt im um, full -size doub let performance, independent of ground condi t ions ! " Balanced· 

Pat tern" , low radia tion angle, high signal to noise, and signal to performance rat io I 

Minimal support costs, (existing tower , house , tree) . A techn ic ian can resonate a 

Telrex "Inverted-Vee" t o frequency wit hin the hour! Min imal S/W/R is possible if 

installed and resonated to frequency as d irected ! Pattern p rim ar ily low -angle, Omni­

directional, approx. 6 DB nu l l at ends! Cost ly, lo ssy , anten na tuners not required! 

Complete simp li f ied installation and resonat ing to frequency instruct ions supplied w ith 
each kit. 

For technical data and prices on complete 

Telrex line, write for Catalog PL 7 (HRH} lrex ""--•· 

HamGearMart Has A 
Perfect Match For You 
If you're in the market to buy or s e ll equipment, you're in the market for 
HamGearMart. We match individual buyers and sellers - economically , 
efficiently, effectively. 

At least once each week, HamGearMart matches buyers' requirements against 
available equipment. Buyers are advised of the equipment that meets their 
needs. Then, they contact the sellers directly; all negotiations are strictly 
between buyer and seller. 

Using HamGearMart is easy and economical. Send one registration form 
(below) and $3. 73 for each piece of equipment. Your entries r('rnain ac tive for 17 
unique matches or for one year. SELLERS: Provide price, type, brand, and 
model of equipment. The optional monitoring information is sent to buyers for 
RF inquiries. BUYERS: Specify gear either by brand and model, or by type and 
price range. 

Register now with HamGearMart - a great service for Hams. 

I 
,., (HamGearMart is not an equipment dealer, and it cannot warrant or guarantee 

equipment or data associated with this service.) 
P .O . Bo)( bb. 1879 Po~ I Hd., Southpurl. c ·r 00490 

r ---------------------, YES, register me with HamGearMart. 
(For eitc h etdditional item. use a n extra page o r fac simile COP\.-' of [orm.) 

PRICE GEAR YEAR GEAR TYPE:XCVR,TEST,etc PRICE RANGES: 
For Type and Price Option

8 E Day of Week BRAND:MANUFACTURER !Circle One I 
L Monitoring ____ _, A. 40 - 99 F. 525 - 699 Uy 
l data for Hour IUTCJ B 100-199 G. 700 - 899 
E buyers' RF ,_G_E_A_R_M_O_D_E_L_ N_U_M_B_E_R__, C.200-299 H. 900-1099 E 
R inquiries Freq.:Novic D.300·399 1.1100-1399 R 

lo tional]. E.400-524 J 1400 & UP 
NAME CALL CLASS 

. I ADDRESS TELEPHONE I 
I ' > ,- ~ I 
I 

,,._ ·1)~ · CITY STATE ZIP 

u,r ·rt,!11 [ ---------------~ 
L _-_ ~ - - -p~ ~X~l,~7:::.'.. ~· -=-O~P~·.:.T~6~ _!~9J 
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MFJ KEYERS 
All Uses Curtis 8044 IC. 

have dot-dash memories, 
weight control, solid state 
keying. RF proof. 

The MFJ-80441C Deluxe Electronic Keyer 
sends iambic, automatic, semi-automatic, manual. 
Use squeeze, single lever or straight key. 

Iambic operation with squeeze key. Dot-dash 
insertion. Semi-automatic "bug" operation pro· 
vides automatic dots and manual dashes. 

Dot-dash memory, self-completing dots and 
dashes, jam-proof spacing, instant start. RF proof. 

Solld·state keying: grid block, solid state 
xmtrs ( ± 300V, - 10 ma, + 100 ma. max.) 

Front panel controls: linear speed, weight, 
tone, volume. function switch. B to 50 WPM. 

Weight control adjusts dot-dash space ratio; 
makes your signal distinctive to penetrate ORM. 

Tone control. Speaker. Ideal for classroom. 
Function switch selects off, on, semi-automatic/ 

manual, tune. Tune keys transmitter for tuning. 
Uses 4 C-cells. 2.5 mm phone jacks for exter­

nal power (6-9 VDC). Optional AC adapter $7.95. 
Eggshell white, walnut sides. 6x2x6 inches. 

Stereo phone jacks for key, phone jack outputs. 
Optional Bencher Iambic Paddle, $39.95. 

The MFJ-400 8044 IC Econo Keyer is a 
reliable, full feature economy keyer for squeeze, 
single lever or straight key. 

Sidetone, speaker, volume, speed. internal 
weight and tone controls. Pull-to· tune switch. 
On-off. Iambic operation. Dot-dash memories. 
B to 50 WPM. Uses 9 V battery. 2x3x4 inches. 

Reliable solid state keying: grid block, cathode 
solid state transmitters. 

Cat~ ,.54·~9 .. CIJ 
MFJ.404 8044 IC ECONO KEVER at $54.95 

has adjustable single paddle. sidetone, speaker. 
weight, tone, volume, speed controls. Dot-dash 
memories. 8 to 50 WPM. Solid state keying. 
2x3x4 inches. Uses 9 V battery. Switch for 
TUNE, OFF, ON, SIDETONE OFF. Jacks for ex· 
ternal key. Iambic with squeeze key. 

MFJ-402 ECONO KEVER. $39.95. Paddle, 
weight, speed controls . Dot-dash memories. B 
to 50 WPM. 2x3x4 inches. Uses 9 V battery. 
No sidetone and jacks for external key. 

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

One year unconditional guarantee. 
Order yours today. Call toll free 800-64 7 -1600. 

cr.arge VISA, MC. Or mail check, money order. 
Add $3.00 each for shipping and handling. 

CALL TOLL FREE ... 800·647-1800 
For technical information, order/repair status, in 
Miss .. outside continental USA, call 601 -323-5869. 

MFJ ENTERPRISES, INC. 
BOX 494, MISSISSIPPI STATE, MS 39762 

rr."'11 
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ONLY 
$79.95 '----------1 
PPD U.S.A LESS BATIERIES 

• CW operation VFO control from 
3685 to 3755 kHz. 

• Output power approximate ly 'Ii 
watt. 

• Adjustable output impedance. 
• Operates on 9 self contained 1.5 

volt D cells. 
• Long life from ordinary carbon· 

zinc cells. 
• Low distortion side tone 

oscillator. 
• Direct conversion receiver. 
• RF amplifier and sharp passive 

audio filter. 
• Receiver independent tuning. 
• Size 9" wide by 5" high by 8" 

deep. 
• Instruction manual included. 
Accessories required but not in­
cluded, are 8-ohm stereo phones, 
telegraph key, a good antenna such 
as a half-wave dipole, and a de volt­
meter. 

MANUAL AVAILABLE SEP. $2.00 
SEND S.A.S.E. FOR SPEC SHEET 

R.I. RESIDENTS ADD6% SALES TAX 

TEDCO 
9 Canon1cus Avenue 

Newport. Rhode Island 
02840 

GEM-QUAD FIBRE-GLASS 
ANTENNA FOR 10, 15, and 20 METERS 

Two Elements $159.00 
Extra Elements $113.00 
Price is F.O.B. Transcona 
LNCLUDES U.S. Customs 
Duty 

KIT COMPLETE WITH 
*SPIDER 
"'ARMS 
*WIRE 
*BALUN KIT 
*BOOM WHERI::: 

NEEDED 
WINNER OF MANITOBA 

DESIGN INSTITUTE 
A WARD OF EXCELLENCE 

Buy two ele111e11ts rwic - a third and 
fourth 11u111 he added later rvith little 
effort. · 
En;oy up to 8 du foncard gai11 0 11 DX, 
tcith a 25 d/1 hack to fro11t mtio a11d 
excelle11t side discrimi11afio11. 
Get maximum strrict11ral strerigth u;ith 
low weight , 11.sing our " 1'ridetic" 
ar111s. Please iru111ire directly to: 

GEM QUAD PRODUCTS LTD. 
Box 53 

Transcona Manitoba 
Canada R2C 2Z5 

Tel. (204) 866-3338 

More details? Ad Check page 78. 



Buy your TEN-TEC transceiver by Nov. 1, 1979* 
and receive these accessories absolutely FREE! 
• FREE-Up to $85.00 in Accessories with an OMNI purchase 

• FREE-Up to $69.50 in Accessories with a 540 or 544 purchase 

• FREE-Up to $29.50 in Accessories with an ARGONAUT purchase 

• FREE-Up to $29.00 in Accessories with a CENTURY/21 purchase 
(See accessory choices below) 

*The TEN-TEC Accessory Giveaway offer 
applies to any new TEN-TEC transceiver 
purchased between Sept. 15 and Nov. l , 1979 
from any franchised TEN-TEC dealer. Just pick 
up a TEN-TEC Merchandise Coupon at the time 

Buy TEN-TEC OMNI 160-lOM Transceiver 
Choose up to $85 in FREE accessories below 

Model 545 Series B OMNI-A Analog Dial $949 
Model 546 Series B OMNl-D Digital Dial $1119 

FREE: 1. Model 645 Keyer ($85), or: 
2. Model 215P Microphone ($29.50) and Model 

217 500 Hz 8-Pole CW Filter ($55), or: 
3. Model 215P Microphone ($29.50) and Model 218 

1.8 kHz 8-Pole SB Filter ($55). 

Buy TEN-TEC ARGONAUT QRP 80-lOM Transceiver 
Choose up to $29.50 in FREE accessories below 

Model 509 Argonaut $389 
FREE 1. Model 215P Microphone ($29.50), or: 

2. Model 206A Crystal Calibrator ($29), or: 
3. Model 208 CW Filter ($29). 

See your TEN-TEC dealer before Nov. 1, 1979. 
Get the best deal you can, get FREE accessories, 
and get the best performance in Amateur Radio. 

of your purchase, have the dealer fill it out for you 
and return it with your transceiver Warranty Card 
to the TEN-TEC factory before Nov. 15, 1979. We 
will ship your FREE accessories to your home . 

Buy TEN-TEC 540 or 544 80-lOM Transceiver 
Choose up to $69.50 in FREE accessories below 

-© .. ~ 
... .. t;'·· 

_ ir..ir".-.'" 

Model 540 Analog Dial Transceiver $699 
Model 544 Digital Dial Transceiver $869 

FREE: I. Model 247 Antenna Tuner ($69), or: 
2. Model KR-20A Keyer ($69.50), or: 
3. Choice of Two: Model 249 Noise Blanker ($29), 

Model 245 CW Filter ($25), Model 215PC 
Microphone w. coiled cord ($34.50). 

Buy TEN-TEC CENTURY /21 CW Transceiver 
Choose up to $29 in FREE accessories below 

Model 570 Analog Dial Transceiver $349 
Model 574 Digital Dial Transceiver $449 

FREE: 1. Model 670 Keyer ($29), or: 
2. Model 276 Crystal Calibrator ($29). 

, A ... r;EN-TEC ,INC. 
...... ~EVIERVILLE. TENNESSEE 37112 

£XPORT:'>11S llNCOlN .IVC CHtCt.GQ, 11.,L. 60646 



Har 111-.1ing In The 
Middle East 
1946-STYLE 

Author' s ship, _Walter L. Fleming, t ied up at a dock in Haifa (then Palestine) ca 1945. A doublet antenna was rigged on the boat deck 
for ham operations. 

BY OZZIE JAEGER, W9VND/W6AD 

Well do I remember the last 
thing I told my flight-operator 
buddy at the dock in Baltimore. 
"Skip," I said, " If the hams get 
on while I'm on this trip, look 
for me, because I' ll be on if 
humanly possible." 

Little did I realize that would 
be the case. And of all places 
to build a ham rig, a rolling 
Liberty Ship wasn't the answer. 
As I left Baltimore I had the 
following parts: 

One crystal (7145 kc) 

One variable condenser 
(about 55-135 pF) 

Three tubes (two 6L6Gs and 
one 6F6) 

Two octal tube sockets 

Three mica bypass 
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condensers, three resistors, 
some no. 18 hookup wire, 
and a spool of no. 32 wire for 
coils 

That was my junkbox inven­
tory. I really didn't plan on 
getting on the air in the ham 
bands, but I wanted to have 
something to experiment with 
in case I had any spare time in 
some port with no shore leave. 

You will recall that Amateur 
Radio operations were com­
pletely cancelled during World 
War II. The resumption of Ama­
teur activity was anticipated 
with much fervor at the end of 
hostilities in 1945. And here 
was I, W9VND, bound for the 
Middle East on a Liberty Ship 
with not much in the way of 
ham equipment. But I was 
determined to get in my licks 
when the FCC gave the go­
ahead. I was ready, sort of (take 

another look at my j unkbox 
inventory). 

Before the sh ip left Balti­
more I con tacted Mr. Beadle, 
the FCC officer, to make sure it 
was okay to operate my ham 
stat ion whenever and wherever 
I might be when the go-ahead 
for post-WW II Amateur opera­
tion was given. Af ter that, I 
kissed my girlfriend good-bye 
and was on my way (supposed­
ly) to Egypt on the SS Walter L. 
Fleming, a general-cargo 
freigh ter and one of the many 
Liberty Sh ips of the time. 

W1 AW broadcasts 

About ten days out of Balti­
more we were about even wi th 
the Azores. I heard the ARRL 
stat ion, W1AW. Boy, what a 
thrill! I listened to W1AW every 
night, hoping for the word that 
Amateu rs were again permi tted 
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Here's a couple of sample pages from W9VND's log of his Mediterranean operation. Some of the countries listed are no longer in 
existence, or have changed their name and Amateur Radio prefixes. The lifting of restrictions on Amateur operating caused a rush of 
activity that was almost a DX explosion. Low-powered equipment and poor receivers (by today's standards) was no deterrent to 
those QSO·starved hams of 1946. 

to get on the air. What a signal! 
Even in the middle of the 
Mediterranean I could copy 
W1AW 100 per cent on either 
phone or CW. Not bad for any 
kilowatt rig. But I was receiver­
lirnited, so to speak. The 7-Mc 
band was blotted out on my 
receiver by high-powered 
commercial stations. Also , my 
receiver tuned only to 25 Mc -

It's important to remember that this 
story was written in 1946. It reflects 
the technology and operating condi· 
t ions of the time, as well as the 
author's personal trials and tribu­
lations while trying to operate an 
Amateur Radio station aboard a 
Liberty Ship - in addition to doing 
all his regular duties. Editor 

no matter what I tried, I 
couldn' t make it receive on the 
10-meter band. Even so, I 
rigged up a 6L6 tri -tet oscillator 
and a 6L6G ampl ifier for 10 
meters just to see the rt light 
up the flashlight bulb. It was 
sort of a consolation, I 
suppose; I had a 10-meter rig 
that worked. 

On to Palestine 
About this time I received a 

commercial radiogram telling 
us that our ship's destination 
had been changed from Egypt 
to Haifa, Palestine. My hopes 
crashed to earth. I had every­
thing figured out about how I 
would rush ashore at Alexan­
dria and look up SU1AM and 
SU1CH and use their rigs to 

work DX to my heart's content. 
Whoever heard of a high­
powered (or any other kind) of 
ham in Palestine or Syria? 

We pulled into Haifa. Sure 
enough, I found the same old 
story to be true - wherever 
there are humans, hams can be 
found , and find 'em I did. I ran 
into Fritz, OE1 FE, from Vienna, 
who was running a radio repai r 
shop. Fritz introduced me to Lt. 
Spector, ZC6HS, of the Royal 
Navy radar office in Haifa. One 
thing led to another, and before 
I knew it I was sitting in front 
of a nifty Hallicrafters SX-28 
receiver. The 10-meter band 
was dead. I f lipped the band· 
switch to 20 meters. The f irst 
signal I heard was a beautiful , 
drawn-out banana-boat swing: 
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" Ca ca ca de VU9SAP." Back 
came EP5SO and off they went 
on a good old prewar ragchew. 
That did it! The hams were on! 

"Fellows," I said, "I gotta get 
back to the ship. " I was a 
quivering wreck. All that good 
ham DX coming through and no 
transmitter. But Fritz said, 
"Calm down, OM. We have 
other plans for you. " 

Mount Carmel 

My buddies tore me away 
from the SX-28, and the next 
thing I knew we were scatter­
ing goats and chickens through 
the outskirts of Haifa in a little 
bantam auto, bound for Mount 
Carmel. This peak is probably 
the most beautiful DX spot in 
the world. There I met Captain 
Stan Ingram, G6ZY, who was in 
the British army. 

After introductions, G6ZY 
said, " How'd you like to use 
our Hallicrafters HT-4E trans­
mitter until you get your rig 
finished aboard ship?" After 
recovering from this shock I 
said, " Please, fellows, take me 
back to my ship so I can get 
my bug." So back down the 
mountain, through the goats 
and chickens, up the gangway, 
and into the radio shack. I 
grabbed my bug and off we 
went, back up the mountain.* 

License problems? My Amer­
ican ham ticket was to expire 
in May of 1946, so it was still 
valid . Stan, G6ZY, figured that I 
could operate using my call 
sign with slant ZC6. Amazing 
how hams can rationalize, 
especially if they're DXers. So 
that was it. Here I was, in a 
beautiful DX location with a 

good rig , ready to knock 'em 
dead with a rare call sign. 

If you've never been in such 
a situation it's hard to believe 
what happens when you send 
ca with an exotic call sign. On 
20 meters, the whole world 
comes back. Al I you have to do 
is sit there and sort 'em out. It 
was absolutely wonderful. WAC 
became routine every few 
hours. It was a lot different 
from working my rig back in 
Illinois, believe me! Signals you 
wouldn't believe: growling MCW 
from South America; chirpy 
VFOs from Europe; and of 
course, the U.S. hams. If you 
notice the excerpt from my log 
you'll see very few W stations. 
The reason? When you're work­
ing DX from an overseas spot, 
you eliminate the W stations 
and the world is yours. Those 
Ws I did work had exceptional­
ly clean signals, were sharp 
operators, and played the game 
according to the rules. 

All that fine DX operating 
from Mount Carmel wasn't get· 
ting my shipboard ham trans­
mitter built. We weren' t 
scheduled to be in Palestine 
for very long, and I wanted to 
be on the air before we started 
our runs to Syria, Tripoli, and 
Beyrouth. We were also sup­
posed to touch at Cyprus, 
Malta, and Marseille, and I 
wanted to be ready. 

I abandoned the idea of a 
crystal-controlled oscillator, 
mainly because my 7-Mc crys­
tal doubled to about 14,300 kc 
- nothing much there. So I 
ended up with a self-excited 
Hartley oscillator, 6L6G 
doubler, and an 807 final 

Another view of Walter L. Fleming at Limasoll, Cyprus, around 1945. 
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Author Jaeger and a French YL in port at 
Casablanca. She became Ozzie's sister­
in-Jaw in late 1946. But that's anot her 
story. 

amplifier, courtesy of our 
skipper. 

I conned the Chief Engineer 
into cutting a panel of 1/16-
inch-thick steel, mounted my 
condensers, and, with a few 
orange crates and basic tools, 
the rig began to take shape. 
Friends ZC6HS and OE1 FE 
donated some variable 
condensers, without which I 
couldn't have made it. Thanks, 
fellows, wherever you are! 

The rig wasn 't pretty, but it 
was, well , substantial. The 
foundation was made of a 
wooden orange crate, with the 
metal panel bolted to it. I used 
small wooden squares cut from 
orange crates to hold the tube 
sockets, which I nailed to the 
baseboard. I used cardboard 
tubes from rolls of 35-mm film 
for coil forms. I had no test 
equipment of any kind, so I 
tested for grounds using the 
earphone-and-battery method. 

I wired the rig together, gave 
it a "smoke test," and it took 

·A bug is a semiautomatic key; it 
mechanically makes a series of dots, 
and each dash is made by the 
operator. Many are still sold and used 
today - one of the most popular is by 
Vibroplex. Editor. 



off, producing a nice bit of rf 
on 20 meters. At this point I 
decided to use link coupling 
between doubler and final 
amplifier for better coupling. 
This meant another coil for the 
grid circuit. Well , you don't find 
coil forms lying around aboard 
a Liberty Ship, so I made one 
out of a mop handle and my 
roll of no. 32 wire. As I said, the 
rig wasn't pretty, but it was 
solid. 

Primary power 

Next was the problem of 
powering the orange-crate rig . I 
used 100 Vdc from the ship's 
mains for the first two stages. 
For filament voltage I used a 6-
volt storage battery. I needed 
something more than 100 Vdc 
for the amplifier and used the 
150-volt B-plus supply from the 
emergency lifeboat transmitter. 

The antenna 

My skipper was most cooper­
ative. I think he was a ham in 
spirit , because he allowed me 
to string up a doublet on the 
boat deck. I made it as incon­
spicuous as possible; however 
this is just not done on most 
ships! 

At this point a ham with one 
trip at sea might be saying, 
"Well for • * ·, why didn 't he 
use one of the ship's anten­
nas? There must be at least 
three of them!" 

I also considered that. But if 
you've been to sea on a cargo 
ship you'll understand that , 
when in port, all ship's 
antennas are taken down for 
cargo handling. In my case, 
aboard SS Walter L. Fleming, 
we were on a shuttle run, with 

Author W9VND, G6ZY, and ZC6HS 
In Haifa, Palestine, 1946. 

Author W9VND atop Mount Rigi in Switzerland. 

no possiblity of erecting the 
antennas for more than one day 
at a time. So I used a simple 
doublet. It was strung along the 
boat deck. 

Finally I had everything 
tuned up. The life-boat vibrator 
power supply created a stink­
ing CW note, but I had no filter 
available, so what could I do? 
Many signals on 20 meters 
were as bad or worse. 

Here's what happened during 
a typical ham QSO. First I 
threw the auto alarm* switch at 
the top of the radio panel , 
which put + 100 volts on the 
oscillator and doubler. Then I 
ran a wire across the switch 
position on the vibrator and 
switched the antenna from the 
receiver to prevent blocking. I 
was on the air. It would make a 
good movie scenario: W9VND 
in the shipboard radio shack, 
jumping up with a great rush , 
throwing one switch here, 
another there, running across 

•An auto alarm is a receiver tuned to 
the international distress frequency 
(500 kHz), which automat ically 
actuates light and sound alarm Si'Qnals 
on the bridge or in the radio 
operator's cabin if a certain coded 
signal is received when the radio 
operator is off duty. Editor. 

the cabin and shorting wires, 
then rushing back to the 
original operating position to 
start beating out CW, all for the 
thrill of working another ham 
with my own rig , such as it 
was. 

I'd like to take this opportu­
nity to say thanks for the coop­
eration of many hams who 
probably lost me during those 
hectic operations. But the spirit 
of ham radio was much strong­
er than anything else during 
those moments. I spent two 
days working all continents 
with the greatest of ease with 
my powerhouse rig of about 10 
watts input. It was a thrill to 
get back on the air! 

After my ship departed from 
Haifa, there were many other 
adventures, which would 
require a book to describe. My 
voyage covered many countries 
in Europe, Africa, and South 
America. To everyone who 
heard me or worked W9VND, 
wherever you may be, many 
thanks for the opportunity to 
shake hands. I've logged every 
contact and I have a complete 
record. So if you want a QSL 
card from W9VND, send me the 
info and you'll receive my QSL 
card. HRH 
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Dear Horizons: 
I have enjoyed Ham Radio 

Horizons. It is aimed at those of us 
who are not technical wizards, and 
hence is more understandable. 

I particularly liked your July 
issue and the article on ten 
meters, by K. T. Thurber, Jr. This 
article cleared up a lot of ques­
tions for which the books and 
operating manuals do not have 
answers. 

I would like very much to see a 
similar article on the 2-meter band. 
Here again, existing literature is 
inadequate. What, for example, are 
the operating conventions for this 
band? The kinds, and proper use, 
of repeaters? Also, we need a dis­
cussion of equipment, handhelds, 
etc . What about "squelch?" I can't 
find this word in the index of the 
ARRL Handbook. 

F. J. Pettijohn, WB3CBC 
Towson, Maryland 

Thanks for your comments, and 
I'm glad you liked the ten-meter 
article. We've not had an article 
about the entire two-meter band 
and what goes on there, but I 'll 
keep your thought in mind. For 
piecemeal reading, you might look 
at "Introduction to Repeaters," by 
WA3VUP, in our September, 1977, 
issue; "Two Meter SSB," by 
WB6NOA, in July, 1978; "A Guide 
to VHF Propagation," by K20VS, 
in February and March, 1979; and 
"FM and Repeaters," by W1XZ, in 
our October, 1979, issue. Our 
glossary with the " Introduction" 
article defined Squelch as a 
"circuit which quiets a receiver 
when no signal is present" -
although sometimes the term is 
used as a verb, as in squelch 
(silence) a person. My dictionary 
gives both versions. Editor. 
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Dear Horizons: 
Your SEANET story by N1RM, in 

the April issue, brought up old 
memories, and I found this photo­
graph taken at the first SEANET 
convention in Penang, January 1, 
1972. In the back row, left to right , 
are 9M2WM, HS3DR, 9VIQD, 
VS6DR, 9M21R, HS4ACN, XV4AL, 
YB5AAQ, KR6FC, and Joe Barlow 
(and SWL). 

In the front row, left to right, are 
9M2FZ, W1UUQ/DU1, 9V1 QG, 
9M2CG, 4S7PB, 9M2DQ, and 
9M2FK. Present, but not in the 
photograph, were YB7 AAU, VK9KS, 
9M2DX, 9M2BS, and 9M2FI. The 
meeting included discussions of 
procedures for operating the 
SEANET on the air, picking a place 
for the next convention (Bankok, 
10-12 November, 1972), and a slide 
show by K7CBZ/HS3DR of anten­
nas and ham shacks around the 
world , plus the Cocos Island 
DXpedition. 

I hope this will be of interest to 
your readers. 

Bill Talanian, W1 UUQ/HS3WT 
Goleta, California 

Dear Horizons: 
In regard to the letter from 

K4AWS in the July HRH issue, I 
would like to say that I certainly 
care about the " ole ole" days; and 
there are probably a lot of other 
hams who would like to know what 
went on then, too. 

I'm new to ham radio, and it 's 
nice to know what happened 
before my time, and about al l the 
troubles and chuckles the OTs 
went through to make ham radio 
what it is today. 

Keep up the good work, and 
many thanks! 

Tim Mason, KA8EWV 
Sterling Heights, Michigan 

Dear Horizons: 
I just want to say I thought your 

article, "Oscillators in a Nutshell, " 
was really good. The best thing 
about it was that it was in plain 
and simple language and was easy 
to understand. Let's see some 
more articles that have to do with 
various types of radio circuits. 

Rick Smith, KA2FRG 

Dear Horizons: 
Dr. Slapkowski's letter, 

published in your July Post Box, 
asks, " Who cares about the 'ole 
ole' days?" 

Well, Doc. I care. I care a whole 
lot. And W1JSS cares - his letter 
appeared just ahead of yours. And 
Bill Orr and others who research 
and write about the " ole ole" days 
care. I appreciate Horizons 
publishing material such as this; 
the history of radio communication 
is fascinating, I think, and I'd 
welcome more of it. 

Courtney Hall, WA5SNZ 
Dallas, Texas 

Dear Horizons: 
Jim Fisk's editorial in the April 

issue indicated that he is familiar 
with technical curricula in both 
engineering and technology 
schools. One suggestion that he 
might have made would be for 
students to check the curriculum 
in which they are interested for 
accreditation by the Engineering 
Council for Professional Develop­
ment (ECPD). 

Since I teach electronics in a 
Community College, I wish to also 
plug the associate degree pro­
grams in electronics. These curric­
ula are offered at institutions that 
are oriented more toward i nstruc­
tion and learning than some of the 
four-year institutions which place 
heavy emphasis on research and 
publication. Most courses are 
transferable to senior institutions 
for meeting requirements of bach­
elor's degrees in technology. Many 
students find Community Colleges 
a very cost-effective method of 
obtaining the fundamentals of 
electronics , whether they intend to 
transfer to a senior institution or 
immediately enter industry with a 
desired skill and knowledge. 

Albert B- Grubbs, Jr., Chairman 
Department of 

Electronic Technology 
Alvin Community College 

Alvin, Texas 
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.. ., 
the • Full range of adjustment in 

tension and contact spacing. 

Ult: ltate • Self-adjusting nylon and stee l aJ__ needle bearings. 
• Solid silver contact points. 

I AMBie • Polished lucite paddles. 

• Precision-machined. chrome 
plated brass frames . 

~OLE 
• Standard model has black, 

textured finish base: deluxe 
model is chrome plated. 

WRITE FOR LITERATURE 

333 W. Lake Street , Dept. A 
Chicago. Illinois 60606 • (312) 263· 1808 

• Heavy stee l base; non-skid feet. 

Available at selected dealers or 
send $39.95 ($49.95 for chrome 
model) plus $2.00 shipping and 
handling. Overseas amateurs 
invited to request quotation for air 
parcel post shipment. 

• . .RaJio 1JJorlJ • 

• .~ F <.LJ 
f Pl, ;i•..r,r, :i..: 

Featuring Yaesu, lcom, Drake, Atlas, Ten-Tee, Swan, Den Tron, Pace, Palomar, Alda, Midland , 
Wilson, KOK, MFJ, Microwave Module, Standard, Tempo, Astron, KLM, Hy-Gain, Mosley, 
Larsen, Cushcraft, Hust ler, Mini Products, Universal and Tristao Towers. We service every· 
thing we sell! Write or call for quote. You Won' t be Disappointed. 

We are just a few minutes off the NYS Thruway (1·90) Exit 32 

W ONEIDA COUNTY AIRPORT TERMINAL BUILDING B b 
K::~: ORISKANY, NEW YORK 13424 WA2C:..sH 

Call Toll Free: 1-800-448-7914 New York State Residents Call : 315-337-2622 or 315-337-0203 

Dust Covers in­
crease reliability . 
Increase resale value . 

Try our low-cost pro­
tection tor ALL your 
equipment . 
before it's 
too late . 

on ly $4. 95 

iskit. 
• Protects equipm ent 

and investment . 
• Great looking. 
• l OO 's of designs. 
• Extra strength 

heavy gauge vinyl. 
• Machine stitched. 
• Satisfaction 

guaranteed. 

See your dealer / / : COVER CR A.FT 
or contact: Box 555 • Amherst, NH 03031 • (603) 673-8592 

... 

UNBEATEN 
SIX BAND 
ANTENNA 

THE JOYSTICK VFA (Variable Freq. 
Antenna) claims un-beaten scoring over 

commercia l and/or con venl ional antennae 
• Simple. rapid erecuon • Nol only 

6-band but CONTINUOUS 0 .5 - 30 Mhz .. 
incl. BC & MARS • Omni-directional 

• Substantially Harmonic FREE 
• 1 .ODO.ODO miles per wa11. unbeaten record' 

• Poor QTH's enhanced' 
CLIFF DWELLERS DREAM ANTENNA' 

• QUOTE from CO Mag . - ··if you are high 
enough the antenna will operate 

(esp at 15-20 ) as well as the we >l -known 
3-elemenl beam with which we compared 1t. 

The tests were ·operational. nol theo­
retical" ' We find that 1f we can hear em we 

can work em 

SYSTEM 'A ' $110.00 
150 W.P.E.P. & /or Receiving o nl y 

SYSTEM 'J' $130.00 
500 W.P.E.P. &/ or Improved 

Q Factor Receive 
Air mail cost included (Eac11 system 3 scc11ons 

easily assembled 10 make u1111 7 6' lonn 
Ma1ch11ig ATU ) 

Rush Mastercharge/V1sa no or check 
or reques1 FACE !1tcr::lttirc 

PARTRIDGE ELECTRONICS 
G3CED LTD G3VFA 

2, Partridge House. 
Broadstairs, Kent, England. 

Tel: 011 44 0843 62535 ,-..., 
I 
I 

Anytime you 
have a question 
abou t your Ham 
Radio H OR I· 
ZO NS su bsc r i p­
tion, please i n­
clu de a mai li ng 
labe l to in sure 
prompt se rvi ce 
on your inqu iry. 

CHAN GE 
OF ADDRESS 

AFFIX 

LA BEL 

HERE 

I 
I 
I 
I 
I 
I 
I 
I 

M oving? Pl ease 
le t us know 4-6 
w eeks before ­
hand. Or, if any­

l I 
J - I 
L_/ \_--' 

th ing is wrong with your current mail­
ing label, p lease carefully p r int the 
updated in formation below and affix 

I your present labe l above. 

I 
PLEASE H ELP US TO SERVE YOU BETTER 

1..J1M RADIO . I llORIZONS Greenvi l le, NH 03048 

I Cal l ____ _ 

I Name~------------
] I Address 

I Ci ty _ _ _ _ _ _____ _ 

I 
I 
I 
I 
I 
I 
I 

l 
l 
J 

l 
Zip I - --_- ______ l I Sta te 

L----
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ANTENNAS 
Model OJA-146 

TWO METER AMATEUR BAND 146·148MHz 

• NO GROUND PLANE REQUIRED 

USE FIXED. MOBILE. OR PORTABLE 

• SdB GAIN OVER ISOTROPIC IN MOST MOBILE 
APPLICATIONS 

• OVERALL LENGTH: LESS THAN &4 INCHES 

COLLAPSIBLE TO 22 INCHES. MAY BE PACKED IN SUIT· 
CASE FOR THOSE OUT-OF-TOWN TRIPS 

• STEEL WHIP AND ADAPTER INCLUDED FOR MOBILE ANO 
FIXED APPLICATIONS 

• VSWR: LESS THAN 1.2:1 

PRICE $39.95 UPS Prepaid r 
220 MHz - $37.95 450 MHz - $37.95 

1508 McKinney • Houston. Texas 77002 • (713) 658·0268 

Now talk to all those far away places. Enjoy voice transmission 
on the low bands with your General License. The new Heathkit 
Self-Instruction Program makes it easy to gain the knowledge 
and skill needed to pass the FCC General License Exam. 
A professionally-designed text takes you step by step through 
the subjects covered on the exam. 450 test questions similar to 
those on the exam give you the poise you need to pass. 
With special code practice tapes and code workbook. you'll 
achieve a code speed of l~ words per minute (13 wpm are re­
quired to pass). You'll gain a thorough command of the FCC 
rules, regulations and technical knowledge needed to pass the 
exam and to get more enjoyment from your hobby. 

This comprehensive program includes: 

~c:::;> l • 875 page text • World call area map 
I 1 .'l:-:" ,..,,. • Code practice • Two vinyl binders 
j~;. 1 {F, 1 fg' workbook • Amateur radio 

· ,,,. • Two code practice logbook 

Ii 1 I~ 1 i(f' cassettes • FCC form 610 
i ; _. ·~( .'. .~.. • TVinterlerence • 8C.E.U.'s 
I[ ] • h .j ~~ ,,~ booklet • FCC exam schedule 

1
• l1,:i~ • Simulated FCC exams • Certificate of 
f~ Achievement 

More details? Ad Check page 78. 

Decision ·,level ·cor.rectioh 
improves sel .. ectiVe fadin~ 

Uses either 170 volt, 60 
Ma. or RS- 232 loops 

$449.00 
FOB Columbus, Ohio 

Dealer Inquiries Welcome 

<::o ntinuo.us ly adj us table 
·shift from 1 00 to .. 1 000 Hz. 

Write for details. Visa and 
Master Charge accepted. 

iRL 
~ .. 

700 Taylor Road 
Co lumbus, Oh io 43230 

(614 ) 864- 2 464 

All for only $49. 95. Send for yours today. 
If. after completing the p rogram. you fail to pass the 
FCC General Class License exam. Heath Co. will refund 
your money. 
For fast, charge-card service, call (616) 982-3411. 

Please send me Heathkit ER-3702 General License 
Program(s) at $49.95each (Michigan residents add 4% sales 
tax) plus$3.10each shipping an d handling. 

Total enclosed: $, _________ • D check D money order 

D VISA/BankAmericard D Master Charge, Code No. 

Card No. 5~~!ration 

Signature -----~N~e-c-es_s_ary~t-o-se-n~d,-m-e-r""'ch_a_n-..d~is_e _____ _ 

Name (print)---------------------

Address---------------------~ 

City State ---Zip 

Send to: Heath Company. 
Dept. 348-592. Benton Harbor, MI 49022 
Prices are subject to change without notice. ED-131 
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BENCHMARKS 

Towers. When erecting or tight­
ening tower hardware, it is all 
too easy to drop a wrench, and 
you must therefore carry extras, 
or go down and retrieve it. In­
stead, since only a few sizes of 
hardware are used, and they 
seldom differ by more than one 
bolt size, use double-ended box 
wrenches (open ends eat knuck­
les anyway) that differ by only 
one size. Buy some carpenter's 
chalk line (non-prechalked varie­
ty, strong and light), and tie one 
end of a 60 to 90 cm (2- to 3-foot) 
piece of line through the unused 
box end, and the other end 
through the loops of the back of 
your climbing belt. 

Emergency Van 
Here is a photograph of my 

emergency communications 
van. It is nothing ultra fancy, but 
my main concern was to have 
something that could go into 
remote areas and over rough ter­
rain. This unit can do just that 
with enough ground clearance 
to go almost anywhere it may be 
needed. 

It carries a 5-kW emergency 
power generator on the back 
deck. Inside, it is equipped with 
vhf and high-frequency rigs, a 
CB unit , a public address sys­
tem, and a rig for the National 
Red Cross frequency. Since I am 
a pilot , and participate in 
searches for missing aircraft, I 
have applied for permission to 
use air-to-ground channels also. 
The station can operate on com­
mercial ac power, emergency ac 
power, or battery power. It also 
has a tape recorder. 

I am considering several addi­
tional items of equipment, as 
finan ces allow, such as a 15-
meter (50-foot) crank-up tower 
that will be hinged at the back 
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and lie down across the top 
while in transit. Also, I'm plan­
ning a vhf repeater and an an­
tenna tuner for random lengths 
of wire. 

My van is always ready to roll 
providing disaster comm unica­
tions wherever needed. 

Robert R. Power, W6MRT 

Information storage 
I have been collecting bits of 

ham lore and construction hints 
for over twenty years, and decid­
ed that i t was time to share 
some of them w ith Ham Radio 
Horizons readers. They are all in­
tended to save time, and make 
being a ham more fun, no matter 
what part of the hobby interests 
you. These ideas have been col­
lected from many sources; other 
publications, contacts on the 
air, personal experience, and 
so on. 

My first suggestion concerns 
a method of storing these nug­
gets of information: c ut the 
paragraphs out (or copy them, if 
you don 't want to ruin the maga­
zine) and paste them on index 
cards. You can keep them in 
card-file boxes of the type used 
fo r recipes , addresses , or 
whatever. In this manner, you 
will be able to store helpful 

Every tower should be wel I 
grounded. If you use the long, 12 
mm (1 V2 inch) diameter copper 
rod that you really should have, 
you are left with a puzzle of how 
to connect it to the tower. Braid 
corrodes away, and strands of 
solid clothesline (aluminum) or 
heavy gauge electrical wire (cop­
per) tend to kink, break, and also 
corrode just from the weather. 
Visit your local automobile junk 
yard or parts shop and buy a 6-
volt version of a universal bat­
tery cable that connects the bat­
tery to the car frame. A cable for 
the other, positive, side will 
work just as wel l, but sometimes 
it contains half of a fusible li nk 
(smaller wire) in the same clamp, 
and is more expensive if bought 
new. Be sure to choose a cable 
long enough, or buy it first so 
you'll know where to place the 
ground rod. The battery end of 
the cable makes a nice tight and 
serviceable fit to the ground rod, 
and the heavy g rou nd-1 u g eye 
goes under one of the lowest 
tower-to-base nuts. The cable is 
flexible enough for fold over 
bases, and, while it won't handle 
the force of a direct hit (nothing 
really will!), it is a good, stout 
ground for static bleed off, and 
the induced spikes you may re­
ceive from nearby lightning 
strikes. 

ideas about the subjects that are Antenna. If you are putting up 
of most interest to you, and to aluminum-tubing type yagi an-
find it in short order when the tennas, and having trouble keep-
need arises. - . -- -in.g elements from breaking off 



at the boom mount, try cutting 
pieces of polysty rene rope avail­
able in most hardware stores, 
and inserting them into the ele­
ments. The rope makes an excel­
lent vibration damper. It stops 
the small constant motion at the 
element-to-mount point th at 
causes metal to fail. A similar 
cure appeared long ago, using 
small wood strips on low band 
beams, and the rope idea came 
more recently from the kind folk 
of Hy-Gain 's antenna-engineer­
ing staff. It works great! Don't 
pack the element full. A rope 
sl ightly smaller than the l.D. of 
the element, so it slides in easi­
ly, and about three-quarters of 
the length of the element works 
fine. The small added weight is 
worth it. 

Equipment. For those of you 
who are scared off by the sub­
ject of mathematics, but can use 
a tip or two about its uses with­
out all the reasons why, try the 
following: Given a round meter 
to mount, it is easy to find the 
size of the large hole required by 
measuring across the round 
back of the case. Not so the bolt­
hole circle to mount a meter! 
Measure the distance from the 
center of one of the three holes 
to the next hole (assuming the 
meter requires three equally 
spaced holes generally used to 
mount most meters). Multiply 
that figure by 0.577 and you have 
the radius for the mounting-hole 
circle. As a quick check, it will 
always be a number larger than 
one-half the figure you got for 
the meter-hole diameter. Lay out 
both circles using your desired 
center mark before drilling or 
punching the large meter· 
mounting hole (and thus losing 
your center mark). 

Tools. When trying to center 
bore a hole down a plastic or 
nylon shaft, never put the drill in 
the drill press. Put the shaft 
piece (assuming it is reasonably 
short), into the drill-chuck jaws. 
Then, place the drill bit in a 
small bench vise so that it is 
pointing up. Some small vises 
have grooves in the faces that 
make this quite easy. Place the 
drill as c lose to the center of the 

shaft as you can estimate and 
turn on the drill press. Al low the 
vise to move slight ly (withi n 
reason) until after the hole is 
started. The dril l bit wil l se lf­
center on the shaft. 

Wiring. As you assemble your 
hamshack, the need for vari ous 
plugs, sockets, terminal strips, 
and cabling is inevitable (rotors, 
power supplies, switching, etc.). 
To keep life simpler, always 
number these stri ps as you read 
- left to right , and top to bot­
tom. Thus, number plates at 
each terminal strip are not re­
quired. Further, on rotor cables 
and the like, always use the 
colo r code you learned for resis­
tors, and put the brown wire on 
terminal 1, red on 2, orange on 3, 
and so on. You can come back to 
a rack wired years ago, and know 
just how it is wired - if you 
follow this code right from the 
beginning . For rotor cables, I 
suggest you put a screw-termi­
nal board at the operating posi­
tion near the rotor control , and 
another at the last place it 
passes before leaving the build­
ing. This can speed up any test­
ing and troubleshooting. Use 
good solder lugs on the wires at 
the terminal boards. You can 
now divorce the rotor from the 
control box to measure voltage 
from the control, resistan ce 
from the rotor, and quickly f ind 
open wires, short circuits, and 
wrong voltages. Solder and 
crimp all connect ions care­
fully. You don't want to add any 
problems! 

Feedlines. There are many tips 
about drilling glass to get your 
feedline out through a window, 
but nowadays it is quicker and 
safer to buy p ieces of clear 
plastic to replace an entire win­
dow pane. The plastic pane can 
be drilled and f iled, and even 
c ut, much like wood, using 
woodworking tools. Do your 
work at a slow and steady pace, 
and use a blade with very fine 
teeth for any sawing. For larger 
ho les I suggest investing in 
items called hole saws. These 
are really for metal panel and 
chassis work, but if you go slow-

ly, and use steady, light pres­
sure they work just fine. Dril l it 
- don't melt your way through! 

Tools. A handy gadget to add to 
your basic too l kit, as you begin 
to bu ild more of your own equ ip­
ment, is the painter's paint-can­
lid opener, or can key, as it is 
sometimes called. Pick the type 
with a blade that looks like a 
sligh t ly bent common screw­
driver. The loop end, or handle, 
is usually large enough to supply 
adequate torque, and the blade 
end is just bent or offset enough 
to start screws in those tough 
areas. A good pair of 90-degree 
of fset common and phi lli p ' s 
drivers can be added later for the 
jobs that seem impossible. Cau­
tion! These tools are seldom in­
sulated, so never work on equip­
ment that has power appl ied or 
is even plugged in, no matter 
how tempting or time saving it 
may seem. It could be the last 
mi nute of your life. 

D. J. Brown, W9CGI 

Cold Galvanizing 
Compound 

After designing and build ing 
that antenna to end all antennas, 
the finishing touch should pro­
vide long life. Cold Galvanizing 
Compound, manufactured by 
Crown Industrial Products Com­
pany,• can do the job. This 
spray-can product is light gray 
in color and easy to apply. It pro­
vides a zinc-ri ch coating which 
protects metal lic materials from 
rust and corrosion. 

The Cold Galvanizing Com· 
pound provides protection in 
two ways: first, as a long-lasting 
coating of virtually pure zinc; 
and second, through galvanic 
action. This becomes effective 
when the surface is scratched 
or broken; with the presence of 
moisture galvanic action takes 
place, but the zinc coating will 
protect the metal it covers. 

Hilary McDonald, WSNUF 

· crown Industrial Products Company, 
Hebron, Illinois 60034. 
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• Lets your antenna radiate- not your coax 

11mr.....~..1 :.ti • Helps fight TVl- no ferrite core to saturate or 

Available at selected 
dealers, add $2.00 
postage and handling 
in U.S.A. 
WRITE FOR LITERATURE 

reradiate 
• Rated 5 KW peak-accepts substantial mis· 

match at legal limit 
• DC grounded- helps protect against lightning 
• Silver plated hook-up braid; Custom molded case 
• Amphenol® connector; Rubber ring to stop water 

leakage 

Model ZA-1 
Model ZA-2 

3.5-30 mHz $15.95 
optimized 14·30 mHz 
includes hardware for 
2" boom $17.95 

BencHeR, inCo 
333 West Lake Street, Dept. 00 
Chicago, Illinois 60606 (312) 263-1808 

-<lrrmr>-· - ( ~ . ~ ' -~~-.. , ... ~;~lli;J~ 
P RET U NED • COMPL~TELY ~SSEMBLED • \V FOR ALL MAKES &. M ODELS 0 1' AMATEUR 
O NLY O NE NEAT S M ALL ANTENNA FOR T R A N SCEIVER S - TR AN S MITTERS • 
U? TO 6 BANDS! EXCELLENT FOR C ON· GUAR A NTEED FOR 2000 W ATTS SSB 
G ES TED H OUSING A RE AS· APARTMEN TS 1000 W ATTS CW. INPUT FOR N OVICE AN D 
LIG HT · STRON G • ALMOST IN V IS IBLE ! ALL CLA SS AMATEURS! 

COMPLETE AS S HO WN w ith 90 ft. RG5BU- 52 ohm feedNne, and PL259 connector, Insulators, 30 ft . 
300 lb. t e st dacr on end supports, center connector w ith bultt In llghnlng arre ster end $ tatlc: d ischarge • 
molded, se aled, weatherproof, reson ant traps 1"X6"- you just sw itch to band d esired for eJliceltent w orldwide 
operat ion • transmitting and re clevlng! WT. L E S S THA N 5 LBS . 

160-80-4 0-20-1 5·10 bonds 2 trap--209 ft. with 90 ft. R G5BU - connec tor . M odel 777BU ... $64.95 
80- 4 0·20-15-10 bonds 2 trap·-· 102 f t . with 90 f t. RG58U · connec tor · M od el 998BU .. . $ 59.95 
4 0-20- 15 · 10 bands 2 trap •• • 5 4 ft . w ith 90 ft. RG58U coax - connector. M odel 1001B U . .. $ 58.95 
20-15-10 bands 2 trap ·· · 26 f t. w ith 90 ft. RG5BU coax ·connector ." Model 1007 BU .... $57.95 

SE N D FULL PRICE F O R P OST PAID IN S UR ED DEL . IN U S A. (Canada Is $5.00 extra f or post age • 
c lericol · customs ·etc.) or order using VIS A B ank Am erlcard - MAS TER CHARGE - AMER . EX· 
PRESS.Give number and ex. date. Ph 1-308-236-5333 9 AM • 6 PM week days. We ship in 2·3 days. 
ALL PRICES W ILL I NCREASE M AR 1- S AVE ·ORDER NOWI All antennas guarant eed for 1 year. 10 day 
M oney back trlall M •de in US A. FREE INFO . AVAILABIE ONL Y FROM . 

* 

WES TER N ELEC TRO NICS Dept. AH - 11 Kearney, Nebrasko, 66647 

.. . at last ... 
your shack organized! 

A beautiful piece of furniture - your XYL will love it! 

s14995 S-F RADIO DESK 
Deluxe - Ready to Assemble 
Designed with angled rear shelf for your 
v iewing comfort and ease of operation. 

FINISHES: Walnut or Teak Stain. 
Also available in Unfinished Birch, $134.95. 

Additional ln!ormalion on Request. 

Checks. Money Orders, BankAmericard 
and Master Charge Accepted. 

F.0 .B. Culver City. (In Calif. Add 6% Sa les Tax.) 

S·F AMATEUR RADIO SERVICES 
DEPT. HZ·12 • 4384 KEYSTONE AVENUE • CULVER CITY, CALIF. 90230 - PHONE (213)837·4870 * 

,......, 
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1980 
Radio 
Amateu,r 
Callbook 

ti 
Don' t be o ne o f those who wai ts 
unti l the year is hal f over to buy a 
new callbook. Invest in a callbook 
wday and get a fu ll year's use out 
o f your purchase. Cra mmed full o f 
the latest addresses and QS L infor­
mation. 

You'll find : 
Boldface ca lls, names and addresses 
fo r every licensed Amateur in the U.S. 

D C B-US Softbound $16.95 

-

The 
Foreign 

Callbook 
DXing is a real joy, but it 's even 
better when you get back QSL 
cards fro m the countries you' ve 
worked . The most important tool in 
getting those cards is to have a 
copy of the 1980 Foreign Callbook 
on your operating table. Stations 
a re listed by count ry, call , name 
a nd address in bold, easy-to-read 
type. 

D C B-F Softbound $15.95 

HAM RADIO'S 
BOOKSTORE, 

GREENVILLE, N. H. 
(800) 258-5353 

More details? Ad Check page 78. 
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PRODUCT 
SHOWCASE 

For literature on any of the 
Product Showcase items use 
our ad-check service on page 78. 

IC-551 50-MHz 
transceiver 

This new microcomputer-con­
trolled, 50-54-MHz (SSB/AMICW) 
transceiver uses a built-in micro­
processor for frequency control 
and scanning. The 551 also uses 

the new style digital readout in 
green phosphorescent digits, 
similar to the IC-RM2 controller. 
The no backlash, no delay, dual 
VFO, light-chopper system, sim­
ilar to the IC-701 and IC-211, is 
included as a standard feature. 
The handsome styling and small 
size of the unit provides func­
tion with flair to please the eye 
while matching the other ICOM 
fixed station units. 

Three memories are available 
tor programming and beacon 
watching. Using the SSB 
squelch and scan mode, three 
beacon frequencies may be 
scanned and the 551 set to stop 
on the first one heard, thus alert­
ing the user to the presence of 
DX. When not scanning, the 
three memories and two VFOs 

60 m November 1979 

provide five different frequen­
cies of use by the 551. 

The dual VFO system provided 
by the microprocessor allows 
split-frequency operation tor 
contest and DX work, as well as 
completely variable offset oper­
ation for 6-meter fm (optional 
unit EX106 is required for fm op­
eration). The 551 uses the now 
famous 100-Hz per step digital 
tuning system. Many thousands 
of satisfied users have proven 
the suitability of this system. 
For taster QSY, a touch of the 
button next to the main tuning 
results in 1-kHz steps. (On fm, 
tuning rates are 10-kHz per step, 
and 1-kHz per step with the tun­
ing-speed button depressed.) 

The 551 is an all-mode 6-meter 
unit in a compact, easy to use in­
strument. The large tuning knob 
provides the comfort and feel of 
a big unit, while the small size 
provides the room you need at 
the console. Look tor one at your 
nearby ICOM dealer. 

New Heath 2-Meter 
Amplifiers 

Heath Company has two new 
mobile fm amplifiers for the 2-
meter Amateur Radio enthu· 
siast. 

The HA-201 A and HA-202A are 
solid-state Class-C designs that 
feature electronic switching, im­
proved harmonic and spurious 
reduction, better stabilization, 
low-pass filters, and ease of 
alignment. The HA-201A can be 
used with any 2-meter transmit· 
ter or transceiver that puts out 
from 1 to 3 watts, and will pro· 
vide output in the 10-watt range. 
The HA-202A is intended for use 
with 2-meter transmitters and 
transceivers that are capable of 
supplying 5 to 15 watts of driv· 
ing power. The HA-202A's out· 
put is from 20 to 50 watts, 
depending upon the input power 
level. 

Both amplifiers have auto· 
matic antenna switching, 
emitter-ballasted transistors, 
and efficient heat sinking for 
adequate vswr protection with· 
out complex sensing circuits. 
All hardware and connectors 
(S0-239 type) necessary for in-

stallation are supplied. The HA· 
201A and HA-202A operate on 12 
Vdc negative ground, and re­
quire no additional power sup­
plies. For nonmobile applica­
tions, the HP-1175 supply is 
available for use with the 
HA-202A. 

For more information on the 
HA-201A and the HA-202A, 
which are mail order priced at 
$34.95 and $59.95 respectively, 
send for a free copy of the 
newest Heathkit catalog. Write 
Heath Company, Dept. 350-720, 
Benton Harbor, Michigan 49022. 

Random Morse 
Generator IC 

You can construct a random· 
Morse-code practice generator -
by using the new CURTIS 8046-
28-pin CMOS IC. The 8046 re­
quires one external 256x4 ROM 
(Read-Only-Memory) and an 8043 
or 8044-based keyer to provide 
completely random Morse char­
acters tor speed improvement 
practice from 6 to 50 wpm. Out­
put is either alphabet only 
(Novice practice) or alpha­
numeric with punctuation. A 
typical sequence might sound 
like this: Q, TSA LVT-VEVYL ZJA 
EE 73D. 

•••• 

---
Variable extended spacing 

between letters and letter 
groups is also provided for slow­
speed study (characters at 13 
wpm, words at 6 wpm for ex­
ample). Another feature is an 
analog output to directly in­
dicate code speed in wpm on a 1 
mA meter. 

The 8046 is priced at $49.95 in 
single quantities directly from 
CURTIS. A kit containing the 
8046, a 256x4 ROM, military 
quality printed circuit card, 
sockets, resistors, capacitors, 
edge connectors, and manual is 

More details? Ad Check page 78. 



available for $79.95. 8044 keyer 
kits run from $14.95 to $54.95. 
For additional information write 
Curtis Electro Devices, Inc., Box 
4090, Mountain View, California 
94040. 

Yaesu 6-Meter 
Transceiver 

With the six-meter amateur 
band heading into an era of 
worldwide DX similar to that 
enjoyed by hams in the 1950s, 
Yaesu Electronics announces 
the availability of their new all­
mode, six-meter transceiver, the 
FT-625RD. 

The transceiver offers USB, 
LSB, a-m, CW, and fm, with 25 
watts ssb PEP, 25 watts fm or 
CW, and ten watts a-m output. 

An rf speech processor is 
built in and a 600-Hz CW filter is 
available as an option, as is the 
memory storage unit, which 
allows recall of any frequency 
with just the flick of a switch. 
The memory unit is ideal for 
watching a beacon or calling 
frequency during marginal 
openings. 

Digital readout is accurate to 
0.1 kHz. Analog readout in the 
model FT-625R, at slightly less 
cost, is better than 1 kHz. VOX, 
PTT, semi break-in CW with side­
tone, and a clarifier for receive 
or transceive are all included in 
the circuitry. For fm repeater 
use, the transceiver features 
standard ± 1 MHz repeater off­
set, programmable tone-burst 
encoder, squelch, and a dis­
criminator zero-center meter. 
Alternative repeater splits may 
be accommodated through an 
optional crystal or the optional 
memory unit. 

A built-in power supply ac­
commodates all line voltages 
with taps for 100/110/117/200/ 
220 and 234 Vac, 50/60 Hz, or de 
voltages from 11 .5 to 16 Vdc, 
negative ground at 5. 7 amps 
transmit and 0.7 amps receive. 

For a detailed, four-color 
brochure, see your nearby 
authorized Yaesu dealer or write 
to Yaesu Electronics Corpora­
tion, P.O. Box 498, Paramount, 
California 90723. 

More details? Ad Check page 78. 

Solid State Dip Meter 
A solid-state dip meter fo r 

testing the resonant frequencies 
of antennas, oscillators, rf 
chokes, and similar devices, for­
merly manufactured by Millen, is 
now available from Caywood 
Electronics, Inc., of Malden , 
Massachusetts. 

The Millen Solid-State Dipper 
is a portable oscillating frequen­
cy meter that determines the 
resonant frequency of circuits 
with an accuracy of 2 per cent. 
Covering a range from 1.65 to 
310 MHz with seven plug-in 
coils, it also works as an absorp­
tion-type wavemeter with the 
oscillator circuit acting as a Q­
multiplier amplifier to enhance 
tuning response and dip sensi­
tivity. The dipper provides a cali­
brated 205-degree drum dial with 
seven direct reading scales and 
a universal scale. The rugged, 
copper-plated steel unit and 
coils store in a handy carrying 
case. An optional tube-type dip­
per with five additional coils for 
frequencies down to 165 kHz is 
also offered. 

The Millen Solid State Dipper 
is priced at $162, complete with 
seven coils and case; the tube 
type is $173 plus $17.75 for each 
addit ional coil. Literature is 
available on request. For more 
information contact Caywood 
Electronics, Inc., P.O. Drawer U, 
Malden, Massachusetts 02148. 

Yaesu Hand-Held 
Transceiver 

The "HANDIE," a new, minia­
turized, two-meter hand-held, 
the model FT-202R, has now 
been added to the Yaesu line of 
Amateur Radio equipment. 

Measuring on ly 67 x 49 x 
171 mm, the one-watt output, 
s ix-channel unit should please 
the most critical user with its 
excellent receiver performance 
and high-quality trans mitted 
signal. 

The receiver features double 
conversion w i th a sensitivity 
measu rement of 0.32 µ.V for 
20 dB quieting. The " HANDIE" 
covers the entire two-meter 
band and includes a flexible 
" rubber duc ky" antenna and 
attractive carrying case. 

Other features include a com­
bination S-meter and tuning 
meter, tone burst or sub-audible 
squelch (optional ), bui lt-in 
speaker, and microphone. Bat­
teries required (not supplied) 
may be standard AA size or nick­
el cadmium to provide 9.6 Vdc, 
but not to exceed 12 Vdc. 

For complete details on this 
sensational new hand-held 
transceiver, see your nearby 
Yaesu dealer or write to Yaesu 
Electronics Corporation , P. 0. 
Box 498, Paramount, California 
90723. 

Newnes Radio and 
Electronics Engineer's 
Pocket Book 

In this latest edition of his 
handy pocket book, which was 
first published in 1940, author 
H. W. Moorshead has succeed­
ed in keeping this standard 
reference book up to date. Ob­
solete material has been elim­
inated to make room for the 
most current information. The 
section on ICs, in particular, has 
been expanded to cover the 
many recent advances in the 
field. Among the other topics 
contained in th is book are tran­
sistor and diode data and basing 
diagrams, transistor circuits, 
tranformer data, and many 
tables of information which are 
useful to the working technician 
and engineer. Pocket notebook 
sized at 5 inches long and 3 
inches wide; hard cover, 191 
pages. $5.95 from Ham Radio 
Communications Bookstore, 
Greenville, New Hampshire 
03048; order NA-PB. 
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You can't 
tell the players 

Order today! 
NEW 1980 
RADIO AMATEUR CALLBOOKS 
READY DECEMBER 1ST! 
The latest editions will t>e pul:>lished soon' 
World-famous Radio Amateur Call t>ooks . the 
most respected and complete listing of radio 
amateurs. Lists calls , license classes. ad­
dress information. Loaded with special fea­
tures such as call changes. prefixes of the 
world. standard time charts. world-wide OSL 
l:>u reaus and more. The new t980 Calll:>ooks 
will l:>e availal:>le on Oeceml:>er 1. 1979. The 
U.S. Edition features over 400,000 listings. 
over 120, 000 changes from last year. The 
Foreign Edition, over 315.000 listings. over 
90,000 changes. Place your order now. 

I ' us Call book 

I Fore•gn 
Callbook 

Each Shipping Total 

$16 95 SI 75 S18 70 

S15 95 $1 75 S17 70 

Order bOlh oooks al lhe same 11me lor S34 65 includes 
Shipping 

Order ttom your favorite eleclromcs dealer or oirect trom the 
puohsher All direct orders add St 75 lor shipping 111tno1s 
res1den1s a~d 5% Sales lax. 

SPECIAL LIMITED OFFER! 
Amateur Radio­
Emblem Patch 

.,... .. .,. ,...~o only $2.50 postpaid 

Pegasus on blue field. red lettering 3 · wide x 
3 " high. Great on jackets and caps. Sorry. no 
call letters. ORDER TODAY! 

RADIO AMATEUR 11 b k ca 00 INC. 
Dept. EB 1 
925 Sherwood Drive 
Lake Bluff, IL 60044 
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MFJ SUPER 

CW/SSB 
FILTERS 

MFJ-721 SUPER SELECTOR CW/SSB FIL TEA 
gives 80 Hz BW, steep SSB skirts. noise limiting. 

CW Filter gives 80 Hz BW. No ringing. 8 
poles give super steep skirts (60 dB down one 
octave from center freq. of 7 50 Hz). fllo tunable 
lifter can match performance. BW: 80, 11 o. 
150, 180 Hz. Reduces noise up to 15 dB. 

SSB Filler improves readability. Reduces 
splatter, hiss. static, noise. hum. IC active tilter 
has 375 Hz highpass cutolf; 2.5, 2.0, 1.5 KHz 
(36 dB/octave) lowpass cutoffs. 

Works with any rig. AM, SSB, CW. Plugs into 
phone jack. 2 watts for speaker. Inputs for 2 
rigs. Speaker and phone jacks. Phones disable 
speaker. OFF bypasses fil ter. 9-18 VDC, 300 
ma. 10x2x6 in. Optional AC adapter. $7.95. 

Switchable noise limiter for impulse noise; 
trough clipper removes background noise. 

Simulated stereo for CW lets ears, brain re· 
ject ORM. Yet. hear oft frequency ca!ls. 

/ 

s44gs 
THIS NEW MFJ-720 DELUXE SUPER CW FIL­

TER gives you 80 Hz BW that is 60 dB down 
one octave from center frequency. 8 poles give 
~!mer stee11. skirts with no ringing tor razor 
sharp selectivity that no tunable filter can match. 

Bandwidths: 80. 11 0. 180 Hz. Center freq.: 
750 Hz. Up to 15 dB noise reduction. 

Noise limiter. Plugs in phone jack. 2 watts 
for speaker. 2x4x6 inches. Requires 9-18 VDC, 
300 ma. Optional AC adapter. $7.95. 

·_:--· --~, s29gs_---ti$ 
~ .' " :. ~ ~ ~ )~ 

EACH : ' 
-....- - ... ----

THE CWF-2BX SUPER CW ALTER AND SBF-
2BX SSB FILTER are same as in the MF J-721 , 
less speaker amplilier. noise limiter. Plus in rig 
to drive phones or connect between audio stage 
for speaker operation. 9 V battery. 2x3x4 in. 

Try it. II not delighted return within 30 days 
tor relund (less shipping). One year unconditional 
guarantee. Order today. Call toll-free 800-647· 
1800. charge VISA. MC. Or mail check. money 
order. Add $3.00 shipping. 

CALL TOLL FREE • • • 800·647·1800 
For technical information, order/repair status. in 
Miss .. outside continental USA, call 601-323-5869. 

MFJ ENTERPRISES, INC. 
BOX 494, MISSISSIPPI STATE, MS 39762 

FM Adapter for FT101 
Holdings of Blackburn (Eng­

land), is offering a new fm adapt­
er for the Yaesu FT101 E and 
FT101 F transceivers. The unit is 
contained in a small box that fits 
nicely on top of the FT transceiv­
er, similar to their "G3LLL RF 
Clipper," which has been popu­
lar for some time. 

The transmitter portion of the 
adapter has built-in c lipping, fil· 
tering, and variable preempha­
sis, which provides good audio 
quality and effective communi­
cations through the clarifier cir­
cuit of the transceiver. 

Modified FT101 transceivers 
can be used on the 10-meter fm 
channels, or they can be fitted 
with a transverter for use on the 
various vhf and uhf bands. In­
stallation is s imple, and com­
plete instructions are inc luded 
with the unit. 

The FT101 FM adapter can be 
obtained through the Fox-Tango 
Corporation, Box 15944, West 
Palm Beach, Florida 33406; or 
directly from Holdings of Black­
burn Ltd., 39/41 Mincing Lane, 
Blackburn, BB2 2AF England. 

Hustler Five-Band Trap 
Vertical Antenna 

Hustler recently introduced 
their new model 5-BTV, a five­
band trap, fixed-station antenna. 
The unit -covers 10, 15, 20, 40, 
and 80 meters (tunable to 75 
meters). The 5-BTV consists of 
the popular Hustler model 4-
BTV, RM-80-S resonator and spi· 
der assembly. 

The Hustler 5-BTV delivers 
top signal performance, consis­
tent contacts , five-band opera­
tion , and comp lete coverage. 
Use one feedline - any conven­
ient length; switching or matc h-

More details? Ad Check page 78. 



ing devices are not required. 
The antenna is 7.7 meters (15 

feet 5 inches) long, constructed 
of the finest-quality, heat-treat­
ed seamless aluminum tubing, 
with all stainless-steel hard­
ware. VSWR is better than 1.6:1 
at all band edges. Power capabil­
ity is full legal limit on SSB 
and CW. 

The 5-BTV has a suggested 
l ist price of $134.95 and is avail· 
able now. For further informa­
tion on this and other Hustler 
antenna products, including CB, 
professional , and monitor, write: 
Sales Department, New-Tronics 
Corporation, 15800 Commerce 
Park Drive , Brookpark, Ohio 
44142. 

14-volt Power Pack 
Globe-Union 's Gel/Cell de· 

partment announces a 2.6-
ampere-hour power pack for use 
with portable equipment. The 
pack furnishes 14 volts, the 
same as the "12 volt" system in 
a vehicle. This ensures full rated 
output from the transceiver. 

The pack consists of a GC-
1426 rechargeable battery and 
an FX-14 charger housed in a 
simulated leather carrying case 
with an adjustable carrying 
strap. The entire pack weighs 
4.5 pounds (2kg) and measures 
6-1/2 x 8-1 /4 x 2-7/8 in. (17 x 210 
x 7.3mm). 

The PP-1426 has enough 
capacity to power an a-m CB 
transceiver for an 8-12 hour day 
with normal intermittent trans­
mit use. With proper charging, 
the PP-1426 can be used for 
300-500 " days" over a 3-5 year 
period. 

The PP-1426 has a built-in 
cigar-lighter type receptacle, 
which allows connection to the 
power pack using the same cord 
that's used when plugging into 
the vehicle's electrical system. 
This same receptacle is used 
when connecting the charger 
into the system. 

For more information, write 
Globe Battery Division, Globe­
Union, Inc., 5757 North Green 
Bay Avenue, Milwaukee, Wis­
consin 53201. 

More details? Ad Check page 78. 

REMOTE CONTROLLED 
ANTENNA SWITCHING LETS 
YOUR FEEDLINE WORK HARDER .. . 

f ive times as hard , in fact. 
Antenna Mart ' s Model 50 remote controlled coax 
switch allows instant switch selection of up control unit 

with indicator lights to five anten nas with a single feedline 
and a control cable between 
the operating position and 
the remote sw itch location .. . 

MOCEL 50 
Remote Antenna Switch 
$150~ +$3 sh i pp ing 

CLEANS UP YOUR ACT IN THE SHACK! 

Eliminates the tangle of feed l ines and manual 
switches usually associated with mul t iple antennas . 

With 3kW power rat in g, high-speed low-loss 
operat ion , rugged weather-proof const ruction 

and LED ind ication of antenna in 
use, i t adds up to T HE solution 

to your antenna switch ing problems. 

remote switch 

Order factory-direct or write 
for complete informat ion on 
ou r l ine of avai lable models . 

ANTENNA MART 5 15 · 292 · 7114 

~ 
TOWERS 

by ALUMA 
HIGHEST QUALITY 

ALUMINUM & STEEL 
60 Ft. Aluminum. 40' Steel 
Crank-Up Crank-Up 
Model T-60-H Model SHD-40 

*TELESCOPING 
(CRANK UP) 

*GUYED (STACK-UP) 

*TILT-OVER MODELS 

Easy to install. Low Prices. 
Crank-ups lo 100 ft. 

EXCEUENT FOR 
HAM COMMUNKATIONS 

SPECIAL 
Four Section 50 Ft. 

Van Mounted Crank·U p 
Alum• Tower 

Over 36 types aluminum 
and steel towers made­
specials designed and 
made- write for detai ls ·' 

b ox 10 10. i. s. u. s lo lion, omes, iowo 50010 

THIS IS IT 
Diit) 

MOOE L 4431 T H RULINE ® 

RF DIRECTIONAL WATTMETER 
with VARIABLE RF 

SIGNAL SAMPLER - BUILT IN 
IN STOCK FOR PROMPT DELIVERY 

AUTHORIZED D ISTR I BUT O R 

IYMbsferl 
associates 

115 BE LLARM INE 
ROCHESTER, Ml 48063 

CALL TOLL FREE 
800 - 521-2333 

IN MICHIGA N 313 - 375-0420 
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COMPACT ANTENNA HEADQUARTERS 
Below are l isted only some of our products. We have chosen for the most part to concentrate 
on high-efficiency compact antennas designed for limited-space locations. realizing that lack 
of space for full-sized ·farms .. is a major problem for many of today·s amateurs. Al l traps, coils. 
baluns. and center connectors used in our systems are fully assembled, adjusted . and weather­
proofed here at our plant. and are rated for fu ll legal power input. Our wire antennas are 
complete with Z-1 balun IA-1 center connector with 160 meter models) . 1114 sol id insulated 
copper w ire. dielectric insulators. and 100 feet of nylon support rope. We include what we 
believe are the most comprehensive instructions in the industry with each model . making 
instal lation and accurate tuning relatively easy 

APARTMENT -PORTABLE- TRAILER 
AV.I ALLTENNA 
Low·p•ohlc 110·•ad1al antenna yau• neigh· 
tlO•s and landlord can live wilh' Ideal lo• 
Apa•1men1s Condos Campsites. Mobile 
Homes o• Rv·s Boats Field Days and 
Emergencies 80· 10 mere•s by QUICK no· 
1001 band cllangc - taKes full leQal power 

full quarte• wave on 10. 15 and 20 -
16' maximum height -mounts anywhere 
a ground can be establishetl - a balcony 
•ail. pa110 yard .°' ou1 a window MountmlJ 
posl included &eaks dom 10 5 • paek3!1e 
lor easy SI013!1e and 1ranS1X1n. reassemble 
m seconds wilhou11ools-bload·bandetl 

no ad1ustmen1 across 10. 15. 20 or 
40. 200 KHz on 80 wtthOut aa1ustment 
lull 80 coverage with several settings -
ad1usts to a ~rtual 1·1 VSWR in seconds 
No tuner needed - extend coveralJe to 
all 01 160 ~ith lhe optional A0·160 
add·on coil seclion 

Model 
AV-I 
AO 160 

Bands Height 
80·!0 16 ' 

160 21' 

Price 
58995 
S2895 

COMPACT TRAPPED DIPOLES 
Shorter than usual trapped antennas they 
IJ'OVldc ettecuve mult1band ooeratiOn with 
a smgle set 01 elements and a smgle 
coax leedhne. JJIOvidmg a JJ1acDcal methOd 
ot comp1ess1ng a multiband antenna onto 
a smalle• city 101 Our 160 meter models 
use 1he only commerc1ally·availablc uaps 
tllat will pcrm11 l ull power on 80 meters 
al 1h1s price and overall lenlJ1h 
Model Bands Lgth. Price 
I 0· 1684 160.80175. 40 110' 574 95 
lD· 16080 160. 80175 160' S59 95 
10·8040 80/75. 40 78' S54 95 
10·4020 40. 20 40' 549.95 

COMPACT SHORTENED DIPOLES 
These are standald dipoles shortened 10 
halt·s11e by using loading coils Good for 
small klts. anics. and consuucting slopers 
The SP·40 wo11<s ve'V well on 15 meters 
as well as 40 
Model Bands Length 
SP· 160 160 130' 
SP·80 80/75 63' 
SP·40 40. 15 33' 

Price 
S42 95 
S41 .95 
S3995 

MULTIBAND SHORT DIPOLES 
These provide absolute maximum per· 
tormance possible m a m1mmum space 
localKln by COlnblmOlJ Shortened elements 
w11h lull·size elements connected 10 a 
smgle coax teedllne a1 the balun 
Model Bands Length Price 
MSP·8010 80/l5. 40 i'4' 569.95 

20. 15. 10 
MSP·l 8005 74' $59.95 

40. 15 
MULTIBAND FULL SIZE DIPOLES 
These antennas provide uncompromised 
mutiband operation by comecling separate 
hall wave elements to a single coax 
leedline at the balun 
Model Bands Lgth. Price 
P0·8010 80·10 130' S54.95 
P0·8040 80. 40. 15 130' $49.95 
PO 4020 40. 20. 15 66' $39.95 
PO 4010 40· 10 66' $44.95 

Illinois residen1s aoo 5% sales lax 
COO's lo U.S.A. only. 

Call or wrke for complete catalog describing all 24 antennas we make, wkh prices. g~~~g. •.nd. h.andlin.g . (U.P.S: .s.u~~~ 
Verticals . 3.00 
Ada IO aoove lor ANTENNA SUPERMARKET 

P.O. Box 563 • Palatine, IL 60067 • (312) 359-7092 Parcel Post . 2.00 
Phone orders welcome - 9:30 to 5:00. Monday thru Friday 

Include Interbank acct. number and expiration date on credit card orders. 
Prompt shipment • 30-day guarantee • Components available separately 

APO and FPO . 3.00 
Canada anrl Me11co . 4.00 
coo·s . 1 oo 

DEMANDED BY 
PROFESSIONALS 

WORLD · WIDE 

OVER 12YE ARS 

•Th Or igr .. I L1 g ~tni n g A11 tst 
• 6SO~ Strong th 

• St. in l ess H•rdnre 
• Sultd ASSISTANCE? 

1: I OR 4 :1 
2,000W 
PEP 

FULL· POWER, QUALITY 
HAM ANTENNA PARTS 

AT YOUR DEALER -
• BALUN S · TRAPS · IN SULATORS 
•QUAD PARTS · ANTENNA KITS 
•BOOM/ MAST MOUNT S· WIRE 
• CABLE · CONNECTORS 

WRITE FOR FULL CATALOG 
[Enclose 30c Stamps] 

•GUARANTEED Call : HUCH GUNNISON , WA HOT ITVl'°';,.~~:·• UNADILLA/REVCO DIVIS ION [Dept.WJ 
JFc oMPANY 1N c 

Toll· Fret 800 ·448 ·1666 l!i74J llllNNI[ 5 1'AEE1 EAST SYAACU Sf N f VI '1'0"4 11 I Hl\I 

[NYS Colle ct 315·4 37·39 53 ) 

DEALERS WANTED- OVER 300 WORLD· WIDE 

W7PFW PLASTIC NOTE PAD 

• Use penci I and eraser on one side 

• Draw on other side with crayon or 
grease pencil 

• Wipes clean, great for mobile use 

• Write cal l signs, frequencies , handles, 
etc . Lasts indefinitely 

Check or Money Order 2.95 ppd. 

Order from : 
TRI PLASTICS, INC . 
530 N.E . Liberty Ave. • Gresham , OR 97030 
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1980 
HANDBOOK 
BRAND NEW! STEP INTO 
THE SO'S WITH THE 
LA TEST HANDBOOK FROM 
THE EDITORS AT ARRL 

NEW FOR 
1980 

Full of exciting new features for the 
80' s, NOW is the time to order 
your copy of the 1980 ARRL 
" RADIO AMATEUR'S HAND­
BOOK." Internationally recognized 
and universally consulted, every 
Amateur sho uld have che latest edi­
tion. The new HANDBOOK covers 
virtua lly a ll of the state-of- the-a rt 
develo pments in electronics theory 
and design . Novices will find it to 
be an indispensable study guide, 
while the more advanced Amateur 
wi ll enjoy building the many new 
projects. 

0 O rder AR-H880 Available 
Softbound $10.00 November 1979 

0 O rder AR-8880 Available 
Hardbound $15. 75 January 1980 

HAM RADIO'S 
BOOKSTORE 

GREENVILLE, N. H. 
(800) 258-5353 

More details? Ad Check page 78. 





WILSON SYSTEMS, INC. presents 
the SYSTEM 36 

A trap loaded antenna th at perform s like a monobander! 
T hat 's the characteristic of th is s ix e lement three band beam . 
T hrough t he use of wide spacing and inter lac ing of e leme nts, 
the fo ll owing is possible: t hree act ive e lements on 20, t hree 
act ive e lements on 15, and four active e leme nts on 10 me­
ters. No need to run separate coax feed I in es for each band , 

as the bandswitching is automat ica lly mad e via t he High -0 
Wilson traps . Designed to handle the max imu m lega l power, 
th e t raps are capped at each end to provide a wea ther-proof 
seal against ra in and d ust. The special High-0 t raps are the 
strongest ava ilable in t he industry today . 

~~~~~~~~~~~~~~~~ SPECIFICATI ONS ~~~~~~~~~~~~~~~-

Band MHz . ..... .. . 14-21 -28 Boom (O.D. x Length ) . . 2" x 24'2Y," Wi nd loading@ 80 mph .. 215 lbs. 
Max imum wind survival .. 100 mph Maximu m power in put. Leqal limit 

Gai n {d Bd) . . ... _ . . . Up to 9 dB 
VSW R @ resonance . _ . 1.3:1 
Impedance. . ..... 50 n 
F/B ratio .... . __ ___ 20 dB or better 

No . of elements . .. .. . _ 6 
Lo ngest elem ent .. . .. . 28 ' 2Y," 
Tu rning rad iu s _ . .. _ .. 18 '6" 
Maximu m mast diameter. 2" 
Surface area . . . . .. . . . 8 .6 sq. ft . 

Feed met hod . . . .. . . _ . Coaxial Balun 
Assembled weight (approx. 53 lbs . 
Ship ping weight (approx.). 62 lbs. 

Compare the SY-36 with others ... 

Compare the size and st rength of t he boom 
to element c lamps. See who offers th e largest 
and heaviest d uty. Wh ich would you prefer? 

CALL 
FACTORY DIRECT 
1-800-634-6898 

~BRAND_ 
cc 

-...- BRANO~ 
HG 

I 

.. 
Wilson Systems traps offer a larger d iamete r 

trap coil and a larger outs ide ho using, 
giving exce llent Q and power capab ilities. 

4286 S . Po laris Ave. , Las Vegas, Nevada 89103 
Prices and si;iec 1flc;111ons su bjec t to c h;mge wuhou1 notice 



WILSON SYSTEMS INC. MUL Tl-BAND ANTENNAS 

SYSTEM33 
(FORMERLY SYSTEM THREE) 

Capable of handling the Legal Limit, the "SYSTEM 33" is the finest com­
pact tri-bander available to the amateur. 

Designed and produced by one of the world's largest antenna manufacturers, 
the traditional quality of workmanship and materials excells with t he 
"SYSTEM 33". 

New boom-to-element mount consists of two 1/8" thick formed aluminum 
plates that wi ll provide more clamping and holding strength to prevent ele­
ment misalignment. 

Superior clamping power is obtained with the use of a rugged 1/4" thick 
aluminum plate for boom to mast mounting. 

The use of large diameter High-0 traps in the "SYSTEM 33" makes it a high 
performing tri-bander and at a very economical price. 

A complete step-by-step illustrated instruction manual guides you to easy 
assembly and the lighweight antenna makes installation of the "SYSTEM 
33" quick and simple. 

The same quality traps are used in the SY33 that are used in the SY36. 

SPECIFICATIONS 
Band MHz ... . .... . .... 14-21-28 
Max imum power input ..... Legal limit 
Gain (dbd ) . . . . . . . . . . . . . Up to 8 dB 
VSWR at resonance .. .. ... 1.3: 1 
Impedance ........ . . ... 50 ohms 
F / B ratio . . . . . . . . . . . . . . 20 dB or better 
Boom (0.D. x length) .. .. .. 2" x 14 '4" 
No. elements . . ... ...... 3 
Longest element ..... .... 27'4 " 

Turning radius . . . . . . . . . . 15'9" 
Maximum mast diameter . . . . 2" O.D . 
Surface a rea . . ..... .. . .. 5.7 sq. ft . 
Wind loading at 80 mph .... 114 lbs. 
Assembled weight (approx.) . 37 lbs. 
Shipping weight (approx.) . .. 42 lbs. 
Direct 52 ohm feed-no balun required 
maximum wind survival .... 100 mph 

FACT~:i~IRECT I!lJDD W!T~§l]~ 
1-800-634-6898 4286 S. Polaris Ave., Las Vegas, Neva da 89103 

Pncu 1 nd sp tte1f1c1t1on s subj ec t 10 chan11e w1thou1 no11ce. 

• WV-1A 
4 BAND 

TRAP VERTICAL 
(10 - 40 METERS) 

~·. ·•·.. No bandswitching 
necessary with t his 
vertica l. A n excell ent 
lo w cost DX anten na 
with an elect rica l q uarter 
wavelength on each band 
and low ang le rad iatio n. 

1.
,
11 

Advanced design 
provides low SWR and 
exceptionally flat 
response across the fu II 

~I w idth of each band. 

II Featured is the Wilson 
large diameter High-0 
traps which will maintain 
resonant points with 
varying temperatures and 

l humidity . 

' l 
I 
I 
l 
i 

' ! 

Easily assembled, the 
WV-1A is suppl ied wit h 
a hot d ipped ga lvanized 
base mou nt bracket 
t o attach to vent pipe o r 
to a mast driven in the 
ground . 

Note: 
Radials are required for 
peak o peration . 
(See GR-1 below). 

SPECIFICATIONS: 
• Self supporting-no guys 

required. 
•Input Impedance : 50 Q 
• Powerhandling capabi li ty: 

Legal L imit 
• Two High -Q Traps w i th 

large d iamater coils 
• Low A ngle Radiation 
• Omnidirectional 

performance 
• Taper Swaged A luminum 

Tubing 
• Au tomatic Bandswitching 
• Mast Bracket furnished 
• SWR : 1.1:1 or less on al l 

Bands 

GR-1 
The G R-1 is t he complete 

ground radial kit for the WV-
1 A. It consists of: 150'of 7/ 14 
n randed copper wire and 
heavy duty egg insula to rs, in­
st ructions. The G R-1 wi t I in­
crease the efficiency of the 
GR-1 by provid ing the correct 
cou nterpoise. 



WILSON MONO-BAND BEAMS 

" ···-·····--~- -. 

........... ,~~~ .. 

THE ALL NEW 
5 ELEMENT 20 METER BEAM 

M520A 

At last, the antennas that you have been waiting for are here! The top qua lity, optimum spaced, and newest desig ned mono· 
ba nders . T he Wilson Systems' new Monoband beams are the latest in modern des ign a nd incorpora te the latest in des ign 
pr inc ip les ut ilizing some of t he strongest ma ter ials availab le . Th rough t he se lect use o f the cu rrent product ion of alum inum 
and the new boom to e lement plates , the Wilson Systems' antennas w ill stay up when others are fall ing dow n due to heavy ice 
load ing or strong w inds. Note th e following features : 
1. Taper Swaged Elements - The taper swaged elements prov ide stre ngth where it counts and lowers t he wind load ing more 

efficient ly than t he convent ional method of telescoping elements o f different sizes . 
2. Mounting Plates - Element to Boom - The new fo rmed a luminum plates provide t he st rongest method of mounting the 

elements to the boom t hat is available in the ent ire market today . No longe r will t he elements t il t out of li ne if a b ird 
shou ld land on one end of t he element . 

3. Mounting Plates - Boom to Mast - Rugged 

1/ 4" th ick alumin um plates are used in 
combi na t ion with stu rdy U-bolts and saddles 
for superior clamp ing power . 

4 . Holes- There are no holes dri lled in the e l­
ements of the Wi lson H F Monobanders. The 
carefu I at tention given to the design has 
made it possible to elim in ate t h is requ ire· 
ment as t he use of holes adds a n unneccess· 
ary wea k po int to t he antenna boom. 

With the Wi lson Beta-match met hod, it is a "set 
it and forge t it" process . You can now assemble 
the antenna on the grou nd , and usi ng the guide· 
lines from the deta iled instruction manua l, ad· 
just the t uning of the Beta-match so that it w ill 
remain set w hen raised to the top of th e tower . 

Wilson's Bet a m atch offers 
max imum pow er transfer. 

SPECIFICATIONS 

T he Wi lson Beta-mat ch offe rs the a bil ity t o ad · 
just the te rm inating impedance th at is far su· 
perio r to the othe r match ing m ethods includ ing 
the Gamma ma tch and o t her Beta-matches. As 
th is m ethod of match ing req uires a bala nced 
line it will be necessa ry t o use a 1 :1 ba lu n, o r 
RF choke, for the most effic ient use of the H F 
Monobanders. 

T he Wilson Monobanders are the perfect answer 
to t he Ham who wants to stack ant ennas for 
m a ximum ut iliza t ion of space a nd gain . They 
offe r t he most econom ical method to have 
more antenna for less mo ney w ith better ga in 
and maximum st re ngth . Order you rs t oday and 
see w hy the se rios DXe rs are runni ng up that 
impress ive score in contests and nu mbe r of 
countries worked . 

Band Gain F/B .......... ~ 
VSWR @ Longest Boom Boom Turning Surf.ce WindloMt Maximum A11emb~ 

Model ~11= Matching e1.ments Area @ct0b~rh Weivht 
Mtrt dBd Ratio 

M520A 20 11 .S 2S dB 

M420A 20 10.0 2S dB 

MSl SA 15 12.0 2S dB 

M41SA 15 10.0 2S dB 

MS10A 10 12.0 2S dB 

M410A 10 10.0 2S dB 

RIKOnance Impedance 

SOO KHz 1.1 :1 son Beta 

SOO KHz 1.1:1 50 n Beta 

400 K Hz 1.1: 1 5on Beta 

400 KHz 1.1 : 1 son Beta 

1 .S MHz 1.1: 1 son Beta 

1.5 M Hz 1,1 : 1 son Beta 

CALL 
FACTORY DIRECT 
1-800-634-6898 

s 

4 

5 

4 

s 

4 

Element O.D. Length Radius ISq.Ft.l Mast llbo.) 

36'6 " 2" 34'2Y,' ' 25'1" 8 .9 227 2" 68 

36'6" 2" 26'0" 22'6" 7.6 189 2" 50 

25'3" 2" 26'0" 17'6" 4.2 107 2" 41 

24'2Y," 2" 17'0" 14' 11" 3 .1 S4 2" 25 

18'6" 2" 26'0" 16 '0" 2.8 72 2" 36 

18'3" 2" 12'11" 11 '3" 1.4 36 2" 20 

4 286 S. Polaris Ave .. Las Vegas , Nevada 89 103 

Pnces and specificat ions subject to c hange wit hout not ice . 



New, Improved Wilson Towers 

i:ll.lc'J4: - ·­
Hinged Base Plate · Concrete 

Pad , Heavy Duty Winch 

Mounting the House Bracket 

The Hinged Base Plat e allows 
tower to be tilted over for 

access to antenna and rotor 
fro m the ground. 

' 

~Fl 
~ 16' 

3.5°0.D. 

Heavier wall tubing 
greatly increases the 

stress capabilities 
over the older 

TT-45 and MT-61. 

16' 

4.5' 0.0 

4.5'0.D. 

20· 

TT-45A 
FEATURES: 

•Maximu m Height 4 5' (w ill handle 
12 sq . ft . at 38') @ 50 mph 

• 1200 lb . winch 
•Totally freestanding wi th proper base 
•Total Weight, 243 lbs. 

The TT 45A is a freestanding tower, ideal for in­
stallat ions where guys cannot be used. I f the tower 
is not being su pported against the house, the pro · 
per base f ixture accessory must be selected. 
(Requires 12"x 12"x36" o f concrete.) 

GENERAL FEATURES 

MT-61A 
FEATURES: 

6" o.o. 

.. ~.-;.;__~ :: 

.. 

•Is freestanding with use of proper base 
• Maximum Height is 6 1' (will handle 

12 sq. f t . at 53 ')@ 50 mph 
• 1200 lb. brake winch 
• 4 200 l b. raising cable 
•Tota l Weight, 400 lbs. 
Recommended base accessory: R B-61 A, 
FB·61A. 

20· 

The MT·61 A is our largest and tal lest freestand ing 
tower. By using the RB-6 1A rotating base fix ture 
the MT-61A is ideally suited for the SY33 or SY -
36. If you p lan to mount the tower to your house, 
caution should be taken to make certain the eave 
is properly reinforced to handle the tower . If not , 
o ne of the base accessory fixtu res should be used. 

(Requ ires 18 "x18"x48" concrete.} 

All towers use h igh strength heavy galvan ized steel tubing that conforms to ASTM speci­
f ications for years of maint enance-free service. The large d iameters provide unexcelled 
strength . All weld ing is performed w ith state-of·the-art equipment. Top sections are 2" 
0.0. for proper antenna/rotor mounting. A 10' push·up mast is included in the top sec ­
t ion of each tower. Hinge·over base plates are standard with each tower. The high loads of 
today' s antennas make Wi lson crank-ups a logical choice. 

TILT -OVER BASES FOR TOWERS 
FIXED BASE 
The F B Series was designed to 
provide an econom ical method of 
moving the tower away from the 
house . I t will support the tower in 
a comp letely free-stand ing vertical 
posi tion, wh ile also having the 
capabil i t ies o f ti lt ing the tower 
over to provide an easy access to 
the an ten n<i . T he ro tor mounts at 
the top of the tower in the con­
ven t ional manner. and wil l not ro · 
tate the complete tower. (Re­
qu ires 3'x3' x5 './,' o f concrete. ) 

F B-45A . . . $ 99.95 
FB·61A ... 129.95 

I 
ROTATING BASE 
The RB Series was designed for 
the Amateur who wants the ad d­
ed convenience o f being able t o 
work on the rotor from t he 
ground posi t ion . T his series of 
bases w il I give that ease p lus ro­
tate the complete tower and an ­
tenna system by the use of a 
heavy du ty thrust bearing at the 
base o f the tower mounting posi­
t ion, while sti ll being able to t il t 
the tower over when desiring to 
make changes on the antenna 
system. (Requ ires 3'x3'x6' of 
concrete.) 

RB-45A . . . $139.95 
RB-61A ... 199.95 

4286 S. Polaris Avenue 
Las Vegas, Nevada 89103 

(7021 739-7401 

~ Ji' 
.,, -. \ , 

T ilt ing t he tower over 
is a one-man task with 

the Wilson bases. 
(Shown above is 

th e R B-61A.) 
(Ro tor no t includ ed ) 

Toll-Free Order Number 800-634-6898 P11 ctis and spcc 1f ica11ons subject t o change w11ho u t no tice . 



. 6 METER BEAMS 

M ODEL M68 MODEL M66 MOD EL M 64 

50 50 50 
Maximum Power Input 4 Kw 4 Kw 4Kw 
Gain (dB) 13.5 13.0 10.0 
VSWR (at resonance) 1.1:1 1.1:1 1.1: 1 
impedance 50 ohm5 50 ohms 50 ohms 
F/B Ratio (dB) 26 26 25 
Boom {0.0. x Length) 2·· to 1%" 2". 25'8" 1~" • 11'6" 

• 36'10" 
No. Elemen ts 8 6 4 
Longest Elem•nt (f t.I 9'8" 9'8" 9'8" 
Turning Radius ( FtJ 19'0" 13'10" 7'6" 
Mast Diameter 2" 0.D. 2" 0.D. rn"O.D. 
Bo.om Diameter 2" to 1%" O.D. ro.o. rn"O.D. 
Surface Area (Sq. FtJ 5.8 4.5 1.5 
W ind Loading @J 80 mph 145 112 37 
Assembled w Wtt. Approx. 34 l bs. 26 lbs. 11 lbs. 
Shipping w~t. Approx. 39 l bs. 31 lbs. 13 lbs. 
Matching Method 
PRIC E 

SPECIF ICAT IONS M27 M29 M211 
Band MHz 144·148 MHz 144-148 MHz 144-148 MHz 
Gain (dB) 11 dB 13.7 dB 14.S dB 
VSWR Less than 1.2 : 1 Less than 1.2: 1 Less than 1.2: 1 

acro§S band across band across band 
Impedance 50 ohms balanced 50 ohms balanced 50 ohms balanced 
Number of Elements 7 9 11 
Boom (0 .0. x Lengthl 1" O.D .• 5'4"L. l" O.D. • 10'0" L. 1W' O.D. • 12'6" 
Longest Elemen t 40" 40"' 40" 
Surface Ar&a (Sq. Ft.I .8 1.5 2.8 
Assembled wght Approx. 3.5 lbs. 5 lbs. 6 lbs. 
Shipping wght. Approx. 6.5 lbs. 8 lbs. 9 lbs. 
Turning Radius 38" 64" 78" 
PRIC E 529.95 524.95 S19.95 

r------------------------------------------------------· I WI LSON SYSTEMS, INC. - 4286 S. Pol ari s FACTORY DIRECT Toll- Free Order Number I 
I Las Vegas, NV 89103 - (7 02) 739-7401 ORDER BLANK 1-800-634-6898 : 
I WI LSON SYSTEMS AN TE NNAS WILSON SYSTEMS TOWERS I 
I Oty Model Description Shipping Price Qty. Model Description Shipping Price 

. SY 33 3 Ele. Tri bander for 10, 15, 20 Mtrs. UPS $139.95 TT-45A Freestanding 4 5' T ubular Tower T RUC K $249 .95 I 

SY 36 6 Ele. T ri bander for 10, 15. 20 Mtrs . UPS 189.95 RB-45A Rotating Base for TT-45A w/tilt over feature T RUC K 139.95 ~ 

WV -lA Trap Venical for 10. 15. 20 , 40 Mtrs. UPS 44.95 FB-45A Fixed Base for TT-4 5A w /til l over feature TR U CK 99.95 ~ 

I GR -1 Grau nd Radials for WV -1 A UPS 9.95 MT-61A Freestand ing 61 ' T ubular Tower TRUCK 449.95 11 

I M-520A 5 Elemenls on 20 Mtrs. TRUCK 209.95 RB-<l1A Rotating Base for MT-61A w/ti lt over feature T RUCK 199.95 11 

I M-420 A 4 Elements o n 20 Mtrs. UPS 139.95 FB·61A Fixed Base for MT·6 1A w/tilt over feature TRU CK 129.95 I 
I M-515A 5 Elements o n 15 Mtrs. UPS 119 .95 NOTE: • I M·415A 4 Elements o n 15 Mtrs. UPS 79.95 On Coaxial and Rotor Cable, m in imum order is 100 ft . and in 50 ' mul tiples. • M·510A 5 Elements on 10 Mtrs. UPS 84 .95 

Prices and specifications subject to change without notice. 

• ' Ninety D ay lim ited Warranty, A l l Product s FOB Las Vegas, Nevada 

I M-410A 4 Elem ents o n 10 Mtrs. UPS 64.95 PR ICES EFFECTIV E NOV. 1. 1979 • I WM-62A M obile Antenna: 5/8 A on 2, 1/ 4 A on 6 UPS 19.95 ------------------------------~----------· · 
I M-86 8 Elemen1s o n 6 Mtrs. UPS 84.95 

Nevada Residents Add Sales Tax • 
I M-66A 6 Elemen1s on 6 Mtrs. UPS 54.95 Ship C.O.D. D Check enclosed D Charge to Visa D M/C D I 

• I M-46 4 Elements on 6 Mtrs. UPS 27.95 Card# Exp ires • I M-112 11 Elements on 2 Mtr s. UPS 29.95 

• I Ban.I< # Signatu re 
M-92 9 Elements o n 2 Mtrs. UPS 24.95 • I M-72 7 Elements on 2 M trs. UPS 19.95 • I ACCE SSOR IES Please Print • I HD-73 Alliance Heavy D uty Rotor UPS 109.95 Name Phone • RC-SC 8/C R otor Cab le UPS .12/ lt. Street • 

I AG-BU RG-8U Foam-U l tra Fl exible Coa• ial City State Zip • Cable. 38 strand center conductor 1 1 guage UPS .21/lt. ----- --------------- ---· --- - - - - - - • Prices and tip«ificatio na subjec1 10 c:hengs without notice.• - - - - -



RA TES Regu lar classified is available 
at 504: per word. Display classified (1 inch 
deep x 21/.o inches wide) is $65, or at the 12x 
rate is $50. All Ad Scan payable in advance. 
No cash discounts or agency commis· 
sions allowed. 

HAMFESTS Sponsored by non-profit 
organizat ions rece ive one free regular 
classi f ied ad (subject to our edi t ing). 
Repeat insertions of hamfest ads pay the 
standard rate. 

COPY No special layout or arrange· 
ments avai lable. Material should be 
typewritten or clearly pr inted (not all 
capi tals) and must include full name and 
address. We reserve the right to reject 
unsuitable copy. HORIZONS cannot check 
each advert iser and thus cannot be held 
responsible for claims made. Liability for 
correctness of material l imited to cor­
rected ad in next available issue. 

DEADLINE 15th of third preced ing 
month. 

SEND MATERIAL TO: Ad Scan, 
Ham Radio Ho rizons, Greenvi lle, N. H. 
03048. 

HAM RADIO REPAIR, alignment. Hassle-f ree 
from anywhere via UPS. Expert, prompt, reason· 
able. Modern lab. "Grid" Gridley, W4GJO, 3824 
Malec Circ le, Sarasota, Florida 33583. (813) 
922-1781. 

FLORIDA: The Flo rida State American Rad io 
Relay League Convention, Sheraton Sand Key 
Hotel, Clearwater Beach, November 17 and 18. 
lcom 701 HF station, main door prize and other 
prizes too numerous to mention. Update on 
WAAC proceedings. FCC exams Saturday, 9 
AM, send 610's to Tampa office by Nov. 9. 
Ladies' events both days, luncheon and style 
show Sunday. Tickets $5.00. Tappan Microwave 
oven firs t prize. QCWA Gator Chapter Saturday 
luncheon, all Hams and guests welcome. Tick· 
ets $6.00. Saturday even ing banquet. Tickets 
$9.00. Swap tables $10 both days, no one-day 
tables. All advance sold. Courtesy buses both 
days. Special room rates $30.00 double, per day, 
each extra person $4.00, kids under 18 free. 
Hamfest donation $3.00, each advance includes 
two free prize tickets. Reservations and checks 
to: FGCARC , P.O. Box 157, Clearwater, FL 
33517. Telephone: 1·813·461·HAMS. Talk-in 
37197 and 223.34/224.94. 

HAMS, SHORTWAVE LISTENERS, SCANNERS. 
Unique chart, "Worldwide Listeners Guide to 
the Radio Spectrum". O to 30 GHz. Find the 
QEll's frequency. 35" x 25" Full color. Guaran· 
teed sati s faction or money refunded. $4.50. 
Radio Publicat ion, P.O. Box 28-H, Lake Geneva, 
WI 53147. 

WANTED: Heathkit SB-610. Doesn't have to be 
in perfect operat ing condition as I can fix. 
Please reply to: Evelyn Warneboldt, P.O. Box 
274, St. Joe, Ml 49085, and state price. I will pay 
shipping. 

CRYSTALS: 2-meter, Wilson, Yaesu, Kenwood, 
Drake, lcom, Regency, guaranteed! $8.00/pair. 
Wi lliams Radio, Route 1, Box 806, Colfax, N.C. 
27235. 

FREE Retail Catalog and Monthly Used Equip· 
ment List. We have lots o f used Collins, Drake, 
etc. Over 50 major new lines in stock! Call Toll 
Free 1·800-243-7765 - Thomas Comm unica· 
lions, 95 Ki tt s Lane, Newington, CT 06111 
(203-667-081 1). Sub-dealer Inquiries Invited. 

QSLs - 24-HOUR SERVICE. Why wait? New, 
strong designs. Get more action for your money. 
Send 25¢ for catalog, samples. OX Maj ic, 2448 
Channing, Dept. A, Berkeley, California 94618. 

SCANNER/MONITOR ACCESSORIES, ki ts and 
factory assembled. Free catalog. Capri Elec­
tronics, Route 1 H, Canon, GA 30520. 

OSLs SECOND TO NONE. Same day service. 
Samples 50 cents. Include your call for free 
decal. Ray, K7HLR, Box 331 , Clearfield, UT 
84015. 

QSLFILE is the only way to protect and display 
your QSLs. Working on OXCC or SBWAS? QSL· 
FILE shows the countries/states you still need, 
too. For details, write: QSLFILE, 1472 SW 13th 
St., Boca Raton, FL 33432. 

QSLs & RUBBER STAMPS - Top Qual ity ! 
QSLs: Glossy Inks and Cardstock. Rubber 
Stamps: Report forms, Call Letter, Add ress, 
State outlines - More! Stamp Catalog and Card 
Samp les 50¢. Ebbert Graphics 5H, Box 70, 
Westerville, Ohio 43081. 

ELECT RONI C BARGAINS, CLOSEOUTS, 
SURPLUS! Parts, equipment, stereo, industrial, 
educational. Amazing values! Fascinating i tems 
unavailable in stores or catalogs anywhere. 
Unusual FREE catalog. ETC0-059, Box 762, 
Plattsburgh, N.Y. 12901. 

MOBILE IGNITION SHIELDING provides more 
range with no noise. Bonding strap sale less 
than 50¢ each. Literature. Estes Engineering, 
930 Marine Drive, Port Angeles, Wash. 98362. 

CLUB CALL PINS 3 lines 1'1• x 3 V• $1.55 each. 
Call first, Name and Club. Colors: Blue, Black or 
Red with White letters. (Catalog) Arnold Linzner, 
2041 linden Street, Ridgewood, N.Y. 11227. 

NEW CONCEPT - Novice instructional pack· 
age, theory tape & study material. Complete 
license study package, $18.95. General study 
package, $21.95. MARI, 1320 Canary Drive, West 
Columbia, SC 29169_. __ 

MASSACHUSETTS: 1200 Radio Club, W1 DC, 
Annual Auction, November 17, 1979, 10:00 AM · 
4:00 PM, at Honeywell Facility, 300 Concord 
Road, Billeri ca, MA 01821, Route 3 at Exit 27, 
between Routes 495 and 128. Talk·in 147.72-12. 
Proceeds su pport Bi llerica and Waltham 
repeaters. 

CODE got you stumped? 
RELAX and worry not! Learn international 
Morse Code the EASY, Rus Farnsworth way. 
No books, no gimmicks, just listen & learn. 
Using the word method, based on modern 
psychological techniques, you can zoom past 
13 w.p.m. in less than hallthe time! Available 
in cassettes @ $10.95 and LP records at 
$9.95 - you get over two hours of in­
struclion! 

EPSILON RECORDS 
P.O. Box 626, San Jacinto , CA 92383 

CUSTOM Printed and photo QSL's, very eco· 
nomical; free samples, stamp appreciated. Stu, 
K2RPZ, Box 41 2, Rocky Point, N. Y. 11778. (516) 
744-6260. 

DX - YOU BET! The DX Bulletin - Best weekly 
DX info in the world - send for FREE sample 
copy. KHN, 306 Vernon Avenue, Vernon, Con· 
nect icut 06066. 

STOP LOOKING for a 9ood deal on amateur 
radio equipment - you ve found it here - at 
your amateur radio headquarters in the heart of 
the Midwest. Now more than ever where you buy 
is as Important as what you buy! We are factory­
authorized dealers for Kenwood, Drake, Yaesu, 
Collins, Wiison, Ten·Tec, Atlas, ICOM, DenTron, 
MFJ, Tempo, Regency, Hy-Gain, Mosley, Alpha, 
Cushcraft, Swan and many more. Write or call us 
today for our low quote and try our personal and 
friendly Hoosier service. HOOSIER ELECTRON­
ICS, P.O. Box 2001, Terre Haute, Indiana 47802. 
(812) 238·1456. 

QSLs with class! Unbeatable quality, reason· 
able price. Samples: 50¢ refundable. QSLs Un· 
l imited, 1472 SW 13th Street, Boca Raton, FL 
33432. 

FLORIDA: The Fort Myers Amateur Rad io Club 
& ARAL will host Hamarama '79, Nov. 3and 4, at 
the Ramada Inn in Fort Myers. Dealer displays, 
educational forums, outdoor flea market. Regis· 
! ration $3.00 per person. Con tact K4VGN, 
334-6190 or WD4ERA, 332-1825. Contact 
Ramada Inn direct for special rates. 

MASSACHUSETTS: The Framingham Amateur 
Radio Association (formerly Framingham Radio 
Club) will hold its annual fall flea market on Sun· 
day, November 11 from 10 AM to 3 PM (sellers 
admitted at 9 AM), at the Framingham Police 
Station Drill Shed. Admission $1, sellers $5 per 
table. Sellers are advised to preregister as tables 
are limited! Talk-in on 75/15, and 52. Contact 
Ron Egalka, K1YHM, F.A.R.A., P.O. Box 3005, 
Saxonville, MA 01701. Tel. (617) 877-4520. 

MICHIGAN: The Oak Park High School Electron· 
ics Club presents a Swap 'n Shop, Sunday, 
November 25, Oak Park High School, 13701 Oak 
Park Blvd., Oak Park. Donat ion $1.50; tabl e 
$2.50. Refreshments and door prizes. The High 
School wou ld like to purchase a transceiver to 
show our students the fun and advantages of 
Ham Radio. 

r 
n11 

DUNES HOTEL 
LAS VEGAS, NEVADA 

JANUARY 10-13, 1980 
See our ad p. 34. 
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LOCATOR 
TO HELP YOU FIND YOUR LOCAL AMATEUR RADIO DEALER 

Arizona 

POWER COMMUNICATIONS 
601 2 N. 27 AVENUE 
PHOEN IX, AZ 85017 
602·242·6030 
Arizona's # 1 " Ham" Store, 
Kenwood, Yaesu, Drake , ICOM, 
& more. 

California 

C & A ELECTRONIC ENTERPRISES 
22010 S. WILM INGTON AVE. 
SUITE 105 
P. 0 . BOX 5232 
CARSON, CA 90745 
800·42 l ·2258 
213-834·5868 · Calif. Res. 
Not the biggest, but the best -
since 1962. 

HOBBl·TRONICS 
1378 S. BASCOM AVE. 
SAN JOSE, CA 95128 
408-293·6268 
Atlas, Kenwood, Yaesu, KOK , lcom, 
Tempo, Wilson, Ten-Tee , VH F 
Engi neering. 

JUN'S ELECTRONICS 
11656 W. PICO BLVD. 
LOS ANGELES, CA 90064 
213-477-1824 Trades 
714-282·8682 San Diego 
The Home of the One Year 
Warranty - Full Service. 

Connecticut 

THOMAS COMMUNICATIONS 
95 KITTS LANE 
NEWINGTON, CT 06111 
800-243·7765 
203·667-0811 · Conn. Res. 
Call Us Toll Free -
See Our Ful l Page Ad in this Issue. 

Delaware 

DELAWARE AMATEUR SUPPLY 
71 MEADOW ROAD 
NEW CASTLE, DE 19720 
302·328-7728 
lcom, Ten-Tee, Swan , DenTron , 
Wi lson , Tempo, KOK, and more. 
One mile off 1-95, no sales tax. 
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Florida 

AGL ELECTRONICS, INC. 
1800-B DREW STREET 
CLEARWATER, FL 33515 
8 13·461 -HAMS 
West Coast's Only Full Service 
Amateur Radio Store 

AMATEUR RADIO CENTER, INC. 
2805 N.E. 2ND AVENUE 
MIAMI , FL 33137 
305·573-8383 
The Place For Great Dependable 
Names in Ham Radio 

RAY'S AMATEUR RADIO 
1590 US HWY. 19 SOUTH 
CLEARWATER, FL 33516 
813-535·1416 
Atlas, B&W, Bird, Cushcraft, 
DenTron, Drake, Hustler, Hy-Gain, 
lcom, K.D.K., Kenwood, MFJ, 
Rohn, Swan, Ten-Tee, Wilson. 

SUNRISE AMATEUR RADIO 
1351 STATE RD. 84 
FT. LAUDERDALE, FL 33315 
(305) 761 -7676 
"Best Prices in Country. 
Try Us - We'll prove it." 

Illinois 

AUREUS ELECTRONICS INC. 
1415 N. EAGLE STREET 
NAPERVILLE, IL 60540 
31 2-420-8629 
" Amateur Excellence" 

ERICKSON COMMUNICATIONS, INC. 
5456 NORTH MILWAUKEE AVE. 
CHICAGO, IL 60630 
312-631-5181 
Illinois (Outside 312) 
800-972-5841 
Outside I llinois 800-621-5802 
Hours 9:30·5:30 Mon., Tues., Wed., 
Fri .; 9:30-9:00 Thurs. ; 9:00-3:00 Sat. 

KLAUS RADIO, INC. 
8400 NO. PIONEER PARKWAY 
PEORIA, IL 61614 
309-691 -4840 
Let Us Quote Your Amateur Needs. 

SPECTRONICS, INC. 
1009 GARFIELD STREET 
OAK PARK, IL 60304 
312-848·6777 
Orie of America's Largest 
Amateur and SWL Stores 

Iowa 

BOB SMITH ELECTRONICS 
RFD #3. HIGHWAY 169 & 7 
FORT DODGE, IA 50501 
515-576-3886 
For an EZ deal 
800-247-2476/ 1793 
Iowa: 800·362-2371 

Kansas 

ASSOCIATED RADIO COMM 
8012 CONSER 
OVERLAND PARK, KS 66204 
9 l 3·381-5900 
Am erica's No. 1 Real Amateur Radio 
Store. Trade · Sell · Buy. 

Maryland 

THE COMM CENTER INC. 
9624 FT. MEADE ROAD 
LAUREL PLAZA RT. 198 
LAUREL, MD 20810 
800-638-4486 
R. L. Drake, Ten-Tee, ICOM, Swan, 
Tempo, Wilson, DenTron , Mosley. 

Massachusetts 

TEL·COM, INC. 
675 GREAT RD., RT. 119 
LITTLETON. MA 01460 
617-486-3040 
The Ham Store of New England 
You Can Rely On. 

Minnesota 

PAL ELECTRONICS INC. 
3452 FREMONT AVE. NO. 
MINNEAPOLIS, MN 55412 
612-521-4662 
Midwest 's Fastest Growing Ham 
Store. Where Service Counts. 
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Continued 

Nebraska 

COMMUNICATIONS CENTER, INC. 
44 3 N. 48 STREET 
LINCOLN, NE 68504 
800-228-4097 
Kenwood, Yaesu, Drake and More 
at Discount Prices. 

New Hampshire 

EVANS RADIO, INC. 
BOX 893, RT. 3A BOW JUNCTION 
CONCORD, NH 03301 
603-224-9961 
I com, Den Tron, Yaesu, Drake. 
We service what we sell . 

New Jersey 

ATKINSON & SMITH, INC. 
17 LEWIS STREET 
EATONTOWN, NJ 07724 
201-542-2447 
Ham supplies since "55". 

BARGAIN BROTHERS 
ELECTRONICS 

216 SCOTCH ROAD 
GLEN ROC SHOPPING CTR. 
WEST TRENTON, NJ 06828 
609-883-2050 
A million parts - Lowest prices 
anywhere. Call us! 

BARGAIN BROTHERS II 
ELECTRONICS 

181 HADDON AVENU E 
WEST BERLI N, NJ 08091 
609-767-5252 
Surpl us Parts and Equipment 
Bought - Sold - Traded . 

METUCHEN RADIO 
216 MAIN STREET 
METUCHEN, NJ 08840 
201-494-8350 
New and Used Ham Equipment. 
WA2AET " T" Bruno 

RADIOS UNLIMITED 
P. 0. BOX 347 
1760 EASTON AVENUE 
SOM ERSET, NJ 08873 
201·469·4599 
New Jersey's Fastest 
Growing Ham Store. 

WITTIE ELECTRONICS 
384 LAKEVIEW AVE. 
CLIFTON, NJ 070 11 
201 -772-2222 
Same location fo r 62 years. 
Full-line author ized Drake dealer. 

New York 
AM·COM ELECTRONICS INC. 
RT. 5 
NORTH UTICA SHOPPI NG CTR. 
UTI CA, NY 13502 
3 15-732-3656 
The Mohawk Va lley's Newest and 
Largest Electronics Supermarket . 

HAM-BONE RADIO 
(Div. Stereo Repair Shop) 

3206 ER IE BOULEVARD EAST, 
SYRACUSE, NY 13214 
315-446-2266 
We Deal, We Trade, 
We Discount, We Please! 
2-Way Service Shop on Premises! 

HARRISON RADIO CORP. 
20 SMITH STREET 
FARMINGDALE, NY 11735 
516-293· 7990 
"Ham Headquarters USA®" 
since 1925. 
Call t oll free 800-645-9187. 

RADIO WORLD 
ON EIDA COUNTY AI RPORT 
TERMINAL BLDG. 
ORISKANY, NY 13424 
800·448·7914 
315·337-2622 } NY 
315-337-0203 Res. 
New & Used Ham Equipment. See 
Warren K21XN or Bob WA2MSH 

Ohio 

AMATEUR RADIO 
SALES & SERVICE INC. 

2187 E. LIVINGSTON AVE. 
COLUMBUS, OH 43209 
614-236·1625 
Antennas and Towers 
for all services. 

Pennsylvania 

ELECTRONIC EXCHANGE 
136 N. MAIN STREET 
SOUDERTON, PA 18964 
215·723·1200 
Demonstrations, Sales, Service. 
New/ Used Amateur Radio Equip. 

HAMTRONICS, DIV. OF 
TREVOSE ELECT. 

4033 BROWNSVILLE RD. 
TREVOSE, PA 19047 
215-357·1400 
Same Location for 
More Than 30 Years. 

LaRUE ELECTRONICS 
1112 GRANDVIEW STREET 
SCRANTON , PENNSYLVANIA 18509 
717-343-2124 
ICOM, Bird , Cush craft, COE, 
Ham-Keys, VHF Engineering, 
Antenna Speciali sts. 

South Dakota 

BURGHARDT 
AMATEUR CENTER, INC. 

P. 0. BOX 73 
WATERTOWN, SD 57201 
605-886-731 4 
"America's Most Reliable 
Amateu r Rad io Dea ler". 

Texas 

HARDIN ELECTRONICS 
5635 EAST ROSEDALE 
FORT WORTH, TX 76112 
817-461-9761 
You Bet Fort Worth 
Has A Ham Store! 

Dealers: 
You shou ld be 
here too' Contact 
HORIZONS today 
for complete details. 

~~~~ 800-258-5353 
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MFJ 

ANTENNA 
TUNERS 

NEW MFJ-940 VERSA TUNER I matches 
coax and random wire 1.8 to 30 MHz. 

Up ta 300 watts RF OOTPUT. SWR, dual 
range wattmeter (300 and 30 watts full scale). 

11! pesilion antenna switch on rear. Select 2 
coax lines direct or thru tuner, random wire, and 
tuner bypass for dummy load. 

New elllcient alrwound inductor (12 positions) 
gives you less losses than tapped toroid for 
more watts out. 8x2x6 inches. S0·239 coax 
connectors. 208 pf, 1000 volt capacitors. 

Optional mobile mounting bracket, add $3.00. 
Beware ol imitators. When you buy MFJ you 

buy P.roven MFJ !l!!fili.ty . . . and a one year 
unconditional guarantee. 

MFJ-900 ECONO TUNER matches coax, ran­
dom wires. Full band coverage 1.8 to 30 MHz. 
Up to 200 watts AF OUTPUT. Efficient airwound 
inductor gives more watts out than tapped toroid. 

SO·Z39 coax connectors. 5x2x6 inches. One 
year unconditional guarantee. 

MFJ-901 Versa Tuner available. Same as 
MFJ-900 but has 4:1 balun for balanced lines, 
$49.95. 

Beware of imitators. Some are still copying 
our earlier models. MFJ has made improvements. 

For example, a new efficient airwound induc­
tor gives you less losses than a tapped toroid 
for more watts out and plenty of inductance for 
full band coverage 1.8 to 30 MHz. 

MFJ-16010 RANDOM WIRE TUNER lets you 
operate 1.8 to 30 MHz with random wire. Up to 
200 watts AF OUTPUT. Small enough to carry 
in your hip pocket. Ultra compact 2x3x4 inches. 

Match law and high impedances by interchang· 
ing input and output. S0-239 coax connectors. 

One year unconditional guarantee. 

Onler from WJ a~ try it. If not delighted, 
return within 30 days for refund (less shipping). 

Order yours tlday. Cal llll flee 800-647·1800. 
Charge VISA, MC. Or mail check, money order. 
Add $3.00 each for shipping. 

CALL TOLL FREE • .. 800-647-1800 
For technical information, order/repair status, in 
Miss., outside continental USA, call 601-323-5869. 

MFJ ENTERPRISES, INC. 
BOX 494, MISSISSIPPI STATE, llS 39712 
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DX 
FORECASTER 

November is a transitional 
month between fall and winter 
ionospheric-propagation condi· 
tions. DX opportunities will be 
nearly as good as those in Sep­
tember on the higher bands, 
while the lower bands will be 
coming into prominence in the 
evening hours. As daylight 
hours become shorter, the 
higher bands tend to close 
earlier and open later, whereas 
the lower bands tend to pre­
sent DX openings from early 
evening through the early 
morning hours. 

" Higher bands" are consid­
ered to be 20, 15, and 1 O 
meters whi le " lower bands" are 
considered to be 160, 80, and 
40 meters for the purposes of 
this forecast. 

Last minute forecast 

You can expect some minor 
geomagnetic disturbances 
during the first week of the 
month, particularly on the first 
and second. During the second 
week, the 10th and 13th are apt 
to be disturbed. You can look 
for more severe upsets on the 
20th and 24th, and perhaps 
during the interval between 
these days, with the possibility 
of solar involvement by way of 
flare-induced enhancement. It 
is too early to tell , but condi· 
tions could be very, very good 
or very, very bad, depending 
upon the geomagn~tic-field 
behavior. Keep your ear tuned 
to WWV's eighteen-after-the­
hour reports for the most 
accurate update of solar and 
magnetic data. 

Band·by·band summary 

Six meters - You can 
expect frequent band openings 

in the afternoon hours, with 
long-haul DX possible to many 
areas of the world. Ten meters 
- the band will peak for DX 
during the afternoon hours, but 
wil l be open from sunrise to 
just after sunset, and you can 
expect excellent long-haul 
openings to most areas of the 
world. Fifteen meters will 
provide excellent openings to 
all areas of the world, particu­
larly into the southern hemi· 
sphere. Try an hour or so after 
sunrise until well after sunset. 
Note: Times of band openings 
and closings are local times. 
Twenty meters will peak in the 
morning and again in the late 
afternoon, but will be open 
around the clock to one area of 
the world or another. Forty 
meters - should provide 
excellent DX opportunities 
from after sunset until after 
sunrise to most parts of the 
world, particularly the southern 
hemisphere between midnight 
and dawn. Eighty meters will 
also provide some good DX 
openings, but you must be able 
to burn the midnight oil 
because the best DX will take 
place in the early morning 
hours. One sixty meters will 
provide DX to some parts of 
the world for dedicated hunters 
but on ly between midnight and 
sunrise. 

Tips on using the chart: 

The asterisks (•) mean to 
look at the next higher band, 
because it, too, may be open 
on the path and at the time 
indicated. The arrows indicate 
general beam-pointing direc­
tions, with north at the top. 

HRH 
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AD CHECK 
... for l iterature, in a hurry - we' ll 
rush your name to the companies 
whose names you check. 

Place your check mark in the spa:~between 
name and number. Example: HRH .Y-. 150. 

Aluma __ 589 Long's_ 468 

Antenna Mart _ 009 MFJ _ 082 

Antenna 
Supermarket • 

Bencher __ 629 

Caywood 
Elect. _ BOO 

Commun. 
Center __ 534 

Cover Craft __ 685 

Curtis Elect ro _ 034 

Cushcraft • 

DSl _ 656 

Drake • 

E.T.O. • 

Fox Tango __ 657 

Gem Quad· 

Globe·Union __ 660 

Hal • 

Ham Gear 
Mart _ 784 

HRB _ 150 

Horizons __ 150 

Heath _ 060 

lcom • 
IRL _781 

Int. Crystal _ 066 

IEC _ 793 

KLM _ 073 

Kantronics • 
Kenwood · 

Madison · 

Microcraf t __ 774 

Microwave 
Filter _ 637 

New·Tronics __ 171 

Palomar Eng. • 

Partridge · 
Elect. 

ASE Ham 
Shack _ 607 

Callbook _ 100 

Const ructor • 

Radio World • 

Ro ss Distr. __ 581 

S-F A. R. S. _ 640 

SAROC. 

Swan _ _ 111 

TEDC0 _791 

Telrex _ 377 

Ten-Tee • 

Triplast ics __ 794 

Van Gorden _ 737 

Webster 
Assoc. __ 423 

Western· 

Wilson Elec. _ 123 

Wilson Sys. _ 787 

Yaesu _ 127 

· Please contact thi s advertiser d irectly. 

Limit 15 inquiries per request, 

NOVEMBER 1979 
Please use before December 31, 1979 

Tear off and mail to 
HAM RADIO HORIZONS - " Ad Check" 
Greenville, N. H. 03048 

NAME -------------

STREET 

CITY ________ _ _ _ _ 

STATE ___ __ ZIP _ ___ _ 

78 m November 1979 

LET'S TALK TURKEY 
Cushcraft " boomer" ... . ........• $69.95 
KLM 144;148· 13 lb . .. .. . ...... ·: • .. ~9.95 

,' ,, . ,f" " ·'i' 
OM~l;J & heavy duty magnet mount 

complete ..... .......•.• . . · . .. • , 49.95 
TRIEX W.-51 FT self·SUPPort toW..er. fR~ •.. 

$891) Your cost (FOB Callfotni~).,.:791.00 
Tonna F9FT Antennas 14411691 '.':':'. ~':·.69 .95 
Klitzing VHF·UHF Amplifiers 

2M 10W In · 100W Out ....• ;_:. .. ;"179.QO 
432 10W In - SOW Out .......... , , . -1.89.00 

Bi rd 43 and slugs, UPS paid In USA', • stock 
Microwave Modules 432·285 .• . ',-_. .• , ... ,2,99.00 

Deluxe Amp. 432· l OOW output./!". 449.00 
Telrex TB5EM. in stock , . ..... ; .. : . .. 415.00 
New Palomar Engr._ Trans: Preamp ... 89.50 
Bencher Paddles -·~.9~· Chrome 49.95 
ETO 76 Ampl ifiers •• . . · ... . .. .. . . . . stock 
Lunar 6M·2M·220 In Line Preamps . . . 49.95 
Lunar 2M Amp 10·80 w/Preamp. 

UPS Paid USA .. . . . . . ... 198.00 
Janel QSA·5 ... . . . ........ .. . ... 41 .95 
Ham X ....... . .... . .... .. ... ... 189.00 

NEW Ham·4 .......... . .. . .. . .. 139.00 
VH F Engrs. blue line amps .... . . stock 

VHF Kits ............ . ... ...... stock 
Cetron 5728 ...... . .... . ... . . .. . . 29.50 
Midland 13·509 220 MHz· 12ch · 10W 159.00 

13-513 220 MHz synthesized 
20· 10·2W ....... . .......... .. . 389.00 

Motorola HEP 170 .................. 0.29 
Mallory 2.5A/1000 PIV Epoxy Diode ... 0.19 
Non Linear Systems Miniscope· 15 . 318.00 

Miniscope · 215 ................ 435.00 
- 10%. accessories available 

Aerovox 1000PF/500V Feed thru .. .... 1.95 
GE61 46B or8950.. . ... .. . 7.95 
Technical Books: Ameco. ARRL. Sams, 

Tab. Rider Radio Pub., Callbook. Cowan. 
etc. .... .... .. . . Call 

NEW Belden 9405 (2#1 6)(6#18) 8 wire rotor 
cable, heavy duty for long run s .. . .. 0.28 
8448 s td. 8 wire ro tor, per ft .. . .... . 0.17 
9888 double shield RG8 Foam. per f t.0.42 
8214 RG8 Foam . . . ... .. .... . . .. .. 0.26 
8237 RG8 . . ......... . ..... ... . .. 0.23 
8267 RG213 .... . . . . . . . . . . . .. . 0.27 

Amphenol Silver Plate PL259 . .. . ... . 0.69 
Times V2 · Foam Hardline $0.65/ft. -

Connectors ........ .. ..... . ea. 15.00 
718 " Hardline $1 .50/ft. -
Connectors ........ . ....... ea. 25.00 

Berktek RGBX. 52 ohm, KW .... per ft. 0.16 
Consolidated HD-18 Ga. Galv. Tower, 

10' section ... . .... . . . ... . .... . 29.95 
Robot "Slow Scan" Now in Stock .... Call 
Alliance HD73 Rotor .. . .. . .. . .. . . 109.95 
Teletow'r·sel f support· 

55 fi/w breakover . 549.00 
40 ft/w breakover . . . . . . . .... . 399.00 

Swan TB4ha, TB3ha, TB2-. . . .. 20% off l ist 
Collins replacement parts available. 

Telrex Antennas? In Stock! 
Looking for antique part s? 

Write speci fic need to W5GJ. 

THIS MONTH'S SPECIALS: 
lcom IC280 - $349.00 

Den Tron GLA 1000 Amp. $319.00 
Bearcat 250, 220 - $299.00 

Den Tron Cl ipperton L - $599.00 
MASTER CHARGE • VISA 

All prices lob Houston except where Indicated. 
Prices subJect to change without notice, all items 
guaranteed. Some items subject prior sale. Send 
letterhead lor Dealer price list. Texas residents 
add 6% tax. Please add postage estimate $1.00 
min imum. 

MADISON 
ELECTRONICS SUPPLY, INC. 

1508 McKINNEY 
HOUSTON, TEXAS 77002 

713/658-0268 

AD INDEX 
Aluma Tower Co. 62 

Antenna Mart 63 
Antenna Supermarket 64 

Bencher, Inc. 54, 58 

Communications Center 59 

Cover Crall 54 

Cushcraft 

OSI Instruments 65, 79 

Drake Co., R. L. Cover II 

Ehrhorn Technological Operations 46 

Gem Quad Products 46 

Hal Communications Corp. 9 

Ham Gear Mart 45 

Ham Radio's Bookstore 32, 58, 64 

Ham Radio Horizons 54 

Heath Company 55 

lcom 7 

IRL 55 

International Crystal 33 
International Electronic Communications 39 

KLM Electronics, Inc. 77 
Kantronics 80 

Trio-Kenwood Communicat ions, Inc. Cover Ill 

Long's Electronics 40, 41 , Cover IV 

MFJ Enterprises 3, 46, 62, 63, 74 

Madison Electronic Supply 53, 55, 78, 80 

Microcraft Corporation 53 

Microwave Fil ter, Inc. 64 
Palomar Engineers 25 

Partridge Electronics Ltd. 54 

RSE Ham Shack 31 

Radio Amateur Callbook 62 

Radio & Electronics Constructor 46 

Radio World 54 

Ross Distributing Company 80 

S.F Amateur Radio Services 58 

SAROC 34 

Swan Electronics 

TEDCO 46 

Telrex Laboratories 45 

Ten·Tec 47 

Triplastics, Inc. 64 

Van Gorden Engineering 53 

Webster Associates 63 

Western Electronics 58 

Wilson Electronics 10 

Wiison Systems, Inc. 66, 67, 68, 69, 70 

Foreign Subscription Agents 
for Ham Radio HORIZONS 

Ham Radio Austria 
F. BHtl 

~~~'6:f~f~er Nouat.Ot 
Austria 

Ham Radk> Belgium 
Stereohoos.e 

~g:~:~=~~Hnweg '16 
Belgium 

Ham Radio Canada 
Box •DO. Goder ich 
On1atlo. C1nada N7A •C7 

Ham Radio Europe 
Box '44 
$-194 04 Upptands Vuby 
Swede,, 

Ham Radio France 
Christ iane M iche l 
F·89117 Parly 
France 

Ham Rad io Ger many 
KarinUeber 
Postl11 ch 2454 
D· 7850 Loerrach 
Wesl Germany 

Ham Radio Holland 
MAL Ec1ronlcs 
Pos tbus88 
NL·2204 Oellt 
Holland 

Ham Radio Italy 
STE, Via Maniago 15 
1·201 34 Milano 
11a1y 

Ham Radio Swilzerlaod 
Karin Uet>er 
Posllach 245<4 
0. 7850 loerrach 
Wes1 Germany 

Ham Rad io UK 
P.O. Box 63, Harrow 
M lddlese11 HA3 6HS 
England 

Hol land Radio 
143Greenway 
Qreenside. Johannesburg 
Repub llc of South A frica 





New! 
Ham it up. 
have a world of fun! 

only 
$27.95 

Kantronics Ham License Success Kit 

Discover the lure of amateur radio! 
The excitement of around-the-comer or around-the-world 

communications is waiting for you. From long distance 
"DXing," to amateur satellite communications. Hams do it all. 

To join this worldwide fraternity, you must make 
the first move. Kantronics Ham License Success Kit 
can help you pass the FCC Novice examination. Study with 
our easy-to-understand license theory manual, code practice 
oscillator, brass code key, Morse code cassette course and 
"on-the-air" practice tape. 

Start today, our address is below. 

K~KANTRONICS 
1202 East 23rd Street 

The Lightweight Champs. 

Lawrence, Kansas 66044 Phone: 913-842-7745 
We accept V\sa, Master Charge, check and money orders. 

"CALL FOR QUOTE" 

KENWOOD 
TS-520SE 

MADISON ELECTRONICS 
SUPPLY, INC. 

1508 McKinney • Houston. T X 77002 

(713) 658-0268 

MASTERCHARGE • VISA 

80 i:::;::) November 1979 

New! General Theory TaRes 
and simulated on-the-air QSOs 

Cassette yourself! 
Upgrade! 
only $4.95 each 

Start upgrading today with Kantronics Super 5 WPM, 
QSO, Super QSO, QXX or Q-signal code tapes or 
theory tapes: 

New Super 5 WPM Morse Course, message at 5 wpm, 
characters at 13. Introduces characters in small groups 
and builds from there. 
QSO series, simulated exam type "on-the-air" messages, 
mcludmg simulated exam questions too. 
QSO or QS0-2, contain 71h.. 10, 13 & 15 wpm QSOs. 
QS0-13, contains all 13 wpm QSOs. 

New Super QS0-13, contains all 13 wpm QSOs, characters 
sent at 20 wpm. 
QXX or QXX-2, contains all 20 wpm QSOs. 
Q-Signal Tape, contains common Q signals and short 
words at 22 and 40 wpm. 
Novice Study Cassette, rules and regulations, basic 
theory too. 

New General Theory Cassettes, a two tape set, including 
rules, regs., and general theory. Two tape set is $8.95. 

K~KANTRDNICS 
1202 Easr 23rd Slreer The Tm ining Company 
Lawrence. Kans.os 66044 Phone 913·842 774S 
We accept Vis.a . Mastl!r Charge. check a nd money orders 

ROSS 
DISTRIBUTING 
COMPANY 
Ross J . Ha nsen, WB7BYZ 
78 South State , Preston, Idaho 83263 
(208) 852-0830 

Ross Specials: Looki ng for a good buy in Ha m Gear? 
Call all the Wats lines f i rst, t he n call me. I wi ll be 
$1.50 to $40.00 less depend ing on the amount of your 
purchase. We have Kenwood , Yaesu , learn, Ten-Tee, 
Drake, DenTron , Hy-Gain, ETO , Mosley , Cushcraft, 
Hu st l er, Larsen , Taylor, MFJ, e t c. We have t he 
largest stock and best select ion of amateu r equip­
ment in the lntermountain West Call (208) 852-0830. 
Closed Mondays at 2 p .m. This Month's Special: Ken­
wood TS-1208, save over $100.00! I com IC-701 S (with 
AC s upp ly) $1169.00. (display model). 

More detai ls? Ad Check page 78. 



· ~ ·synthesized, BIG LCD, 
10 .. 'memories, 

.. d ' scanning ... an more. 

Kenwood TR·2400 ... lt's a synthesized 2 meter 
ha.nd-l}eld transcelver ... the answer to any 
Amateur·s operating requirements! Its many 
advanced features inelude: 

CONVENIENT TOP CONTROLS 
• LCD digital readout 
• Readable in direct sunlight (better than LEDsl 
• Readable in the dark <with lamp switchl 
• Virtually no current drain !much less than LEDsl 

and display stays on 
• Shows receive and transmit frequencies and memory 

channel 
• 10 Memories !always retained with battery backupl 
• Automatic m emory scanning !for "busy· or ·open· 

channels) 
• Mode switch for the following operations: 
• Simplex 
• Standard repeater by offsetting the transmit frequency 

+ 600 kHz or - 600 kHz 
• Repeater with nonstandard splits by offsetting the 

transmit frequency to any frequency stored in memory 10 
• REVERSE momentary switch for the following applications: 
• Checking signals on t he input of a repeater 
• Determining if a repeater is ·upside down· 
• Built-in Touch-Tone generator using 16-button keyboard 
• Keyboard selection of 5-kHz channels from 144.000 t o 

147.995 MHz 
• UP/ DOWN manual scanning and operation from 143.900 t o 

148.495 MHz in single or fast continuous 5-kHz steps. Even 
operates on MARS repeaters within this range by using memory 
10 for transmit offset frequency. 

• LCD ·arrow' Indicators 
• "ON AIR" 
• Memory recall 
• Battery status 
• Lamp switch on 
• TWo lock switches to prevent accidental f requency change and 

accidental transmission 
• Subtone switch !subtone module not Kenwood-supplied! 
• BNC antenna connector 
• 1.5 watts RF output 

The TR·2400 comes with the following standard accessories: 
• Flexible rubberized antenna with BNC connector 
• Nicad battery pack 
• Battery charger 
Optional accessories Include: 
• Leather case 
• Base Stand !for quick charge 

and easy base-stat ion 
operat ion) 

• DC <automobilel quick charger 

ST·1 BASE STAND <OPTIONAL! 

(Subject to FCC approval) 

SEE YOUR AUTHORIZED 
KENWOOD DEALER FOR MORE 
INFORMATION ON THE TR-2400. 

TRIO-KENWOOD COMMUNICATIONS INC. 
11 11 WEST WALNUT/COMPTON. CA 90220 



~er the exciting . . 
world of amateur rad.10· 

· A. The TEN-TEC Century/21 is the ideal be­
ginner's HF transceiver, priced so that the 

,, initial investment necessary to enter the 
0 
world of Aniate,Yr ,RC!dio is modest. This low 

~ . price <:Joes r.u:~H'>revent the newcomer from 
b<:,, · ,_ ·enjoy,ing the .desirable operating features 
~;''. "·-~ fourid ·'in transcE\ivers priced much Qigher. 
~~~-. · . Feature's su'cQ as instant band change, full 
-~("1"=' bre~k.- i.I'! .. ~u_ffici.efQ,~,p·ower to.work the_world, 
f{f _ . ' built-in power supply.side-tone and speaker, 
· ~:,.. ·covers' ·80 tbru ·19 .meters has 70 watt input, 
· receives CW .ofSSB but transmits CW only ... 

All solid s\ate; tqq. 349.00 List. Call for quote. 

~
. B. The KENWOOD TS-520S has taken the 

; ,_ · Amateur worid·by storm. It has dependability. 

. 
, flexibility, an_d solid value for the price: A full 

=~ · coverage-trai:isceiver covering all the amateur 
.. ,_ . bands, (160 ·ttiru .. to meters) , and has out­
$<(;<- •• stari8ing receiver ·sensitivity, vernier tuning 

f vfpr; final p l~~e~ 9ontrol, 200W PEP, RF 
"'., atte(1uat9r, ":-infornJill speaker, easy_ phone 

patch connection. and an AC power supply. 
849.00 List. Call for quote. DGS digital 
display unit available 199.00. 
C. The ARAL 1979RadloAmateurHandbook 
is packed full of the latest state-of- the-art 
articles on antennas, power supplies, 
transmitter & re.ceiver design, solar power, 
etc. A must for beginners or experienced 
operators. $9.75 .,., 
D. Tune In the World with Ham Radio h'as·all 
you need to get your Novice license. It has an 
illustrated .text, morse code cassettes. study 
guide, and sample FCC test. $7.00 
E. Novice Class License Study Gulde is an 
excellent way to launch yourself into the 
exciting world of ham radio! Covers radio and 
electronic fundamentals and prepares you to 
pass the Novice ex!lm. Has all the FCC latest 
rules and reguliitipns. $4.95 
F. Understanding Amateur Radio is ju~t the 
book for the beginner and the Novice. Written 

Prices do not Include •hipping cherge1. 

in an easy to understand style, it coyers 
everything about simple transm itters, 
antennas and receivers. $5.00 
G. The Radio Amateur's License Manual ts 
the key to advancing to the Extra. Advanced . 
General, or Technician class license. it is fllll9 , ~ 
illustrated with graphs and diagrams. $.4;00· 
H. Novice Theory Tapes come 4 casseittes>in"' 
a package and provide a through stuqy_gyide ~; ' 
f<?r the beginner studying for his Nqvj~? . -f: l 
License. $15.95 "'··.'-'"' . 
I. The ARAL Code Kit will boost your code ·,,~· 
speed quickly from 5 wpm to 13 wpm. Pass 
that General class exam! It has 2 cassettes 
with 2 hrs of random code groups and a bool< 
full of helpful suggestions. $8.00 . 
J. How to Be a .Ham by Ken Sessions, is an''.., 
ideal guide for the newcomer in Amateu( ' 
Radio. Divided into two parts, it has .. tiasic m~ 
operating procedures in one and FCC Rufes . " 
and Regulations in the other. $3.95 

€811 Toll Free 1·800·633· 3410 
- ln ~Alabama call 1-800-292-8668 9:00 AM til 5:30 PM CST _ , __ -- ,.. L ' E:9-•1 t • • · ' __ -··i· 
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