


l60 Meter Enthusiasts .... .. 
Memo troE}rake 

tlasDrake ,gala SELREf ~for~.d 
DRAKE MN-2700, THE 2 kW ANTENNA MATCHING NETWORK -

With its truly unique antenna feed switching design, the MN-2700 is an instrument 
that will completely change the mode of a balanced-line fed 135 foot doublet to a 
special configuration that provides very effective 160 meter performance. And 
best of all, it's done with the s imple flip of a switch on the front panel. 

Consider a typical all- band antenna set- up - a 135 foot doublet, center-fed with 
60 to 70 feet of balanced line at a height of 45 to 60 feet . The Drake MN-2700/ 
B-1000 will match this as a true balanced system on 80 thru 10 meters. 

But what about 160 meters? Many amateurs recommend tying the feeders together 
and using the antenna as a vertical with a "top-hat': In fact , we suggest this 
ourse lves in our manual . 

However, the use of this or any vertical assumes you have a good ground or 
radial system for efficient operation. If you do not have enough room or do not 
wish to install such a radial system, performance may suffer. And if you do have 
radials, you still have to change the feeder connections each time you operate on 
160 meters. 

On the other hand, when you use the MN- 2700/ B-1000, simply leave the feeders 
in the balanced connection as you would for 80 thru 10, and move the special 
antenna selector switch to Position No. 4. This automatically converts half of the 
antenna and feedline to an inverted "L", fed through a 4 :1 impedance transformer, 
with the other half oper ating as a counterpoise. 

This system offers the convenience of "stay in your chair" operation, while 
providing an effective means of working 160 meters with a r e lative ly small 
antenna. 

The Drake MN-7 offers the same 
special switching design, and is 
rated for 250 watts output. 

PriCftS and specificatlon:s subject to change without notice or obligation. 

~O Richard St., Miamisburg, Ohio 45342 
hone: (513) 866-2421 • Telex: 288-01 7 
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lHISMONrHS 

HORIZONS 
Antenna Hints 
and Hardware 
There are as many ways to build 
antennas as there are antennas 
to build, and every ham has his 
own pet tricks for putting it all 
together. One sure-fi re trait of 
the experimenter is to look at 
anyth ing and everything with an 
eye toward what it can do for 
that new beam - no matter 
what the gadget's original pur
pose. W1 SL passes along a few 
tips from his notebook, covering 
many years of backyard engi
neering. You 'll be surprised at 
what antenna parts are lurking in 
your nearby auto-parts store, 
plumber's supply house, or hard
ware emporium. 

Midnight Antenna Party 
Apartments and condominiums 
are a modern solution to the 
housing problem, but the lease 
usually spells doom for an an
tenna enthusiast. The urge to 
create (and to work DX) can be 
driven underground, but it 
smolders in the dark, searching 
for the way out. W0ROF tells 
how he won, and his tale is re
quired - and delightful - read
ing for all you cramped-space 
captives. 

Short Receiving Antenna 
It's difficult to make a shortened 
antenna perform in a conven
tional manner when it must be 
bent, twisted, or hidden in the 
confines of a small house or 
apartment. However, if you for
get about the way an antenna 
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should work and make it behave 
like a probe, sampling the volt
ages around it, then things 
begin to happen. Author Blake
slee tells you about a compact 
unit that can be assembled in a 
few evenings; it will do wonders 
for that general-coverage short
wave receiver, and for listening 
on the ham bands as well. 

Antenna Switch 
It is a rare Amateur who does not 
need or desire several antennas 
- even a beginner tries to be 
the first on his block .with more 
than one. However, a look at the 
cost and bulk of several coaxial 
feedlines can give pause to 
almost anyone. Here's a scheme 
that will really put a single coax
ial cable to work for you, with a 
couple of safety features thrown 
in. 

Logbook Commentary 
A look at the logbook of many 
Amateur stations usually reveals 
the bare essentials of contacts 
made. To the operator of the 
station, entries can trigger mem
ories which far outlast the dura
tion of the QSOs. Author Jablin, 
who at the time was W2QPQ, 
gives you a little insight about 
reading between the lines. Not 
world-shaking DX, but contacts 
memorable in their own right, 
proving that Amateur Radio is a 
wonderful medium for relaxing 
and getting to know your fel
low man. 

More Delta-Loop Details 
Antennas are always a popular 
subject, and response to the 
delta-loop article in our June, 
1978, issue was very gratifying. 
The author of that article, 
G3LLL, couldn' t leave well 
enough alone, and has added 
two more bands to his array. It's 
not a difficult task and the re
sults are well worth the effort. 
See how it's done on page 42. 

More Tales Of The Early 
Days Of Radio 
You've surely heard of Ply
mouth, Massachusetts, and 

Plymouth Rock. It marked the 
beginning of America in 1620. 
Now you can read about another 
beginning - tales of what hap
pened in Plymouth around the 
turn of the century in the world 
of early radio, or wireless, as it 
was known then. Author Alan 
Douglas gives some amusing 
anecdotes about the period 
before today's Amateur bands. 

The Cover 
William LeBaron, W0MTK, sent 
us this photograph of his beauti
ful location and antenna installa
tion. It appears that Bill is into 
several facets of Amateur Radio 
- that beam covers several 
bands, and there's an inverted-V 
hanging off the tower too. A 
sharp eye will notice a vertical 
antenna for vhf work as well. The 
message is that this is Ham 
Radio Horizons ' annual antenna 
issue. The station shown in the 
inset is not Bill 's, but rather is 
one we added to show a slice of 
Amateur Radio indoors - mean
ing that something must be con
nected to both ends of the coax
ial cab le to enjoy the fun of 
hamming. 

HAM RADIO HORIZONS June 
1979, Volume 3, Number 6. Pub
li shed monthly by Communica
tions Technology, Inc., Greenville, 
New Hampshire 03048. Telephone 
(603) 878-1441. Second Class Post
age paid at Greenville, New Hamp
shire and at additional mailing of
fices. ISSN 0147-8818. Address all 
editorial and advertising corre
spondence to Greenville, New 
Hampshire 03048. 
Subscription price: Domestic, one 
year, $10.00; two years, $18.00; 
three years, $24.00. Canada and 
Worldwide add $2.00 per year, pay
able in United States funds please. 
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. 



·~ MFJ ENTERPRISES. INC. 1979 

NEW MFJ-962 1.5 KW Versa Tuner Ill 
For $159.95 you can run up to 1.5 KW PEP and match everything from 
1.8 thru 30 MHz: coax, balanced line, random wire. Built-in balun. SWR, 
dual range forward and reflected power meter. Flexible six position an
tenna switch. Outstanding value. Where elae can you get a 1.5 KW 

Tuner with BWR, dual range 
forward and reflected power 
meter, antenna switch and balun 
for only • •• 

Tiie NEW MFJ-962 1.5 KW Versa Tuner I lets 
you run up to 1.5 KW PEP and match any feed· 
line continuously from 1.8 to 30 MHz: coax. 
balanced line or random wire. 

This gives you maximum power transfer to 
your antenna for solid OSO's and attenuates har
monics to reduce TVI and out·Of·band emission. 

An accurate meter gives SWR, forward, reflect
ed power in 2 ranges (2000 and 200 watts). 

A flexible six position antenna switch lets you 
select 2 coax lines thru tuner or direct, or ran· 

dom wire and balanced line. 
A new all metal, low profile cabinet gives you 

RFI protection, rigid construction, and sleek styling. 
Black finish. Black front panel has reverse letter 
ing. 5x14x14 inches. A flip down wire stand tilts 
tuner for easy viewing. 

Efficient, encapsulated 4:1 ferrite balun. 500 
pf, 6000 volt capacitors, 12 position inductor. 
Ceramic rotary switch. 2% meter. 

Built-in quality. Every single unit is tested for 
performance and inspected for quality. Solid 

American construction, quality components. One 
year limited warranty. 

For your nearest MFJ dealer, calf toll·free 
800·647·1800. Stop by your dealer. Compare it 
feature for feature with other tuners. Compare its 
value, its quality and its performance. 

After a truly side by side comparison, you'll 
be convinced that its value. quality and features 
make it a truly outstanding value. 

Why not visit your dealer today? If no dealer 
is available order direct from MFJ. 

MFJ-961 1.5 KW VERSA TUNER Ill has D!!m, li!_position antenna switch. Matches coax, 
balanced line, random wire, from 1.8 to 30 MHz. 

The MFJ-961 1.5 KW Versa Tuner I gives you 
a flexible six position antenna switch. It lets you 
select 2 coax lines thru tuner or direct, or ran
dom wire and balanced line. 

Run 1.5 KW PEP. Match any feedline from 1.8 
to 30 MHz: coax, balanced line. random wire. 

Gives maximum power transfer. Harmonic at· 
tenuation reduces TVI, out of band emissions. 

6 11.oaition antenna awitch let• 
you select 2 coax line• thru tuner 
or direct, or random wire and 
balanced line. 

Black all metal cabinet. Black front panel has 
reverse lettering. Flip down wire stand tilts tuner. 
5x t 4x1 4 inches. 

Encapsulated 4:1 ferrite balun. 500 pf, 6000 
volt capacitors. 12 position inductor. ceramic 
switches. S0-239s. ceramic feedthrus. One year 
limited warranty. 

Every single unit is tested for performance and 

inspected for quality. Solid American construction, 
quality components. 

For your nearest MFJ dealer, call tolf.free 
800·647·1800. Visit your dealer and compare. 
You'll find real value. 

Why not see the NEW MFJ·961 1.5 KW Versa 
Tuner Ill at your dealer's today? If no dealer is 
available order direct from MFJ. 

FOR YOUR NEAREST DEALER OR FOR ORDERS 

CALL TOLL-FREE 800-64 7 • 1 800 
Order any product from MFJ and try it. H not delighted, return within 30 days for a prompt refund (less shipping). 

Order today. Money back if not delighted. One year limited warranty. Add $8.00 shipping/handling. 
For technfcal Information, order/repair status, In Mississippi, outside contlnental USA, call 601 -323-5869. 

Order By Mail or Call TOLL FREE 800-647·1800 and Charge It On I VISA J [11] 
MFJ ENTERPRISES, INC. :·,~Sl=~~P~

9
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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 
Goin 7 SdBd 

24dB 
62° 

50 onm ATV-3 

Cushcraft vertical antennas a re 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 

5 Rol10 Avg 
JdB Beam 'N1aln 
~,om no l 
1mpe::ionce 
Po\\er Horid ng 
Boom Length 
Longest Element 
Turning Radius 
Wind Area 
Ne1ght 

2000 Watrs PEP 
18 

• 1 20Meters 11 1 c, :-C <Ill ~e:•er~ 

He1g~ I 19 4 :s 9mlr> I 
10 ·'" 2" 40 001.1e t0' 
-ie1ght L<I £l (/ 4mlrs J 

11/aximum r,1ost 0 J 

UPS SHIPPABLE 

32 a· 
18'9 " 
5 4 Ft? 
42 1bs 
2 s· 

H1., qt I 13 8 £l Lmtrs) 

ALL MODELS 
Powe1 Handling 2000 Watts. Nomlnal lm11edonce 50 ohms, Maximum 
Mo I 17e 2 • OD Term1nol1on accepts P 259 

CL&hcrarl 
CORPORATION 

THE ANTENNA COMPANY 
IN STOCK WITH DEALERS WORLDWIDE P.O. BOX 4680 • MANCHESTER, NH 03108 
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When the band condit ions are hot, as they have been for the past few months, in the 
late afternoon and evening you' ll probably hear me prowling around the low end of the 
bands, looking for new countries for my oxcc. When conditions are just so-so, no 
doubt you' ll hear me working one of the WAS or county-hunters' nets, but when a solar 
flare or some other disturbance completely destroys propagation, I usually spend my 
time in the shop working on one of the many projects I never seem to have time to 
finish. 

More often than not when I'm in the shop I turn on the stereo. and listen to some 
relaxing music, but once in awhile I flick on the receiver and tune around the upper end 
of 75 meters for an interesting round table - I can invariably find an interesting conver
sation, whether it's about the pros and cons of nuclear power, the fine fishing in the 
Colorado Rockies, or a technical discussion on the merits of quads versus Yagis. What
ever my mood, there's always something on 75 that piques my curiousity, and occasion
ally, something that start s the old adrenalin flowing . 

Not too long ago, for example, two characters with two-letter calls were holding forth 
on the low end of 75 phone just inside the Extra c lass segment. The technical topic of 
the evening was transmission lines, and to hear these guys talk, they were the original 
experts. In reality all they had to offer was a barge full of baloney. Now I'l l readily admit 
that, of all the subjects in Amateur Radio, transmission lines are among the most diffi
cu lt to understand, but that isn't a license to run off at the mouth. And to be perfectly 
blunt , some amateur publications suffer from the same foot-in-mouth disease when it 
comes to transmission l ines and antennas. 

I don 't know where all the feed line myths started, but I suspect it had something to 
do with the do-it-yourself SWR bridges which first became popular back in the early 
1950s. Up until then most amateurs didn' t even know about standing waves, and if they 
did, they didn 't seem to care. SWR bridges soon caught on, however, and it wasn't too 
long before these handy little gadgets were more popular than peanuts at a beer party. 
One wag even suggested that the Q-signal QSW be used with a scale of 1 to 10 to 
report your latest SWR reading as you moved around the band; fortunately nobody took 
the idea·very seriou sly. 

Some amateurs got interested enough in the subject of standing-wave ratios to dig 
into the books, but when they discovered that SWR is a result of power reflected from a 
mismatched antenna, it only served to r-einforce the myth. If a mismatched antenna 
causes power to be reflected back down the line, they reasoned, thi s power obviously 
wasn' t radiated by the antenna. Some even suggested that the reflected power got back 
into the transmitter tank circuit and was dissipated in heat; others apparent ly thought 
that reflected power was lost forever to some great SWR heaven in the sky. A few well
informed amateurs tried to nip these absurdities in the bud, but it was hopeless - the 
disease spread faster than the cure. 

The whole subject of transmission lines is much too complex to be covered in this 
short space, but it's time to bury some of the myths. First of all, reflected power is not 
lost nor does it heat up the tank circuit of your transmitter. Secondly, if your feedline 
has low loss, as is usual ly the case on 80 through 10 meters, increased loss due to SWR 
is so small you can forget about it. Since a 10:1 SWR on 100 feet of RG-BIU at 4.0 MHz 
increases loss by less than 1 dB, don't worry about the fact that SWR rises above 2:1 at 
the band edges - the station at the other end won' t be able to tell the difference. If 
your transmitter doesn't li ke to load into a mismatch greater than 2:1, buy or build an 
antenna tuner and save yourself a lot of grief by forgetting the SWR on the line to the 
antenna if it's within reasonable limits, say 10:1. And finally, if you don't understand 
transmission lines and SWR, don't make wild statements before you have your facts 
straight. 

s ·m June 1979 

Jim Fisk, W1HR 
editor-in-chief 



Imagine All The Places You Can Tuck 
1-COM's Remotable IC-180. <Think small.) 
The IC-280 2 meter mobile comes as one radio 
to be mounted in the normal manner: but, as an 
option, the diminutive front one third of the radio 
detaches and mounts by its optional bracket, 
while the main body tucks neatly away out of 
sight. Now you can mount your 2 meter radio in 
pint-sized places that seemed far too cramped 
before. 

Measuring only 21t4"h x 7 "w x 3 % "d, the 
bantam-sized microprocessor control head fits 
easily into the dash, console or glove box of even 
the most compact vehicle. Or if those places are 
already taken by the rest of your "mobile shack," 
the IC-280 head squeezes into leftover nitches 
under the dash, overhead, under the seat or even 
on the steering column. 

But don't be misled by the petite size of this 
subdivided radio: the IC-280 is jam packed with 
the latest state of the art engineering and conveni
ence features. No scaled down technology here! 

With the microprocessor in the detacfu'able control 
head, your IC-280 can store three ·fr~quencies of 
your choice plus the dial, which allows you to 
select from four frequencies with the front panel 
switch without taking your eyes off the road. 
These frequencies are retained in the IC-280's 
memory for as long as power is applied to the 
radio, even when power is turned off at the front 
panel switch. And if power is completely removed 
from the radio the ± 600 KHz splits are still main
tained! 

The IC-280 works fre~uencies in excess of the 2 
meter band with ICOM s outstanding single-knob 
tuning, so you can listen around the, entire band 
without fooling with three tuning knobs. With 
steps of 15 KC or 5 KC, the IC-280 puts rapid and 
easy frequency change at your single fingertip 
and instantly displays bright, easy to read LED's. 

Available Option•: • Touch Tone pad/microphone combinatio n, 
which fits the mlc plug on the radio face with 
absolutely no modification 

(F'i,ts all !COM 4-pln mlc radicis. ) 

• 15' unassembled cable kit for long distance 
remote mounting of the detachable 

control head 

·1c-280 
2 meter FM, 4+ MHz 
Mobile Transceiver 

If you are a newly licensed novice, send for ICOM' s catalog and discount purchase coupon. Mail your name, call sign and date of Ucense to your !COM 
distributor (see the bottom of this ad). 

All !COM radios significantly 
exceed FCC regulations 
limiting spurlou• emlHlon•. 

S pecifications subject to 
change without notice. 

IC-280 Spec:tlk.tlono' D Frequency Coverage; 143.90-148.ll MH z OOperatingConditions: Temperoture; - 1o·c lo 60"C 114'F lo 140'FI, 
Oury Factor: continuous D Frequency S tabUity: ::tl.5 KHt 0 Modulation Type: FM (f3J OAntenna 1mpe®nce: 50 ohms unbalanc:ed OPowt:r 
R•qulr•ment DC 13.8V ~15% (negottve gooond) DCurTenl Droln: Tronsmltting: 2.SA Hi (lOW). l.2A Lo O W), Recelvtng: 0 .63-0A ol mouudlo 
ouipu~ 0.450 at SQL ON wllh noslgnolDStze: 58mmlh) x 156mm(w) x228mm(d) D Welght: approx. 2.2 Kg DPoworOulput: IOW HI, IW Lo 
0 Moduladon System: Phase O Max. Frequency Devt.atk>n: :t5 KHz OSpuriousOutput: more: than 60 dB beJowcmier DMiaophone 
Impedance: 600 ohms dynamk: or electret condenwr type, such as the SM·2 O ReceMngSystem: Double superheterdyne 0 fntermedla.te 
Frequ•ncy: !st 10.695 MHz, 2nd' 455 KHz OSen~livlly: I uv alS +NIN ol 30 ell or better. Nolsuuppresslon senslllvlly20 dB, 0 .6 uv or ltss 
OSelecllvlly. less !hon ~7.5 KHzol -6 dB, less lhan :<15 KHzo l ~dB O AudloOulput Mo<ethan I.SW OAudloOutpul lmpedonca: 8 ohms 

HF/ VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT DISTRIBUTED BY 

C• •llICOMI 
ICOM WEST, INC. 
Suite 3 
13256 Northrup Way 
Bellevue, Wash. 98005 
(206) 747~9020 

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

ICOMCANADA 
7087 Victoria Drive 
Vancouver B.C. VSP 3Y9 
Canada 
(604) 321-1833 ,, 



FOCUS & COMMENT 

I've just noticed a couple of sure signs that Spring has arrived - the latest list of flea
markets and auctions has every weekend for the next four months crammed full of events, 
and, this is our annual antenna issue of Ham Radio Horizons. 

If your antenna survived the winter, you were either very fortunate, lived in a very mild c li
mate, or did a well-planned job of building in the first place. Parts of the country that never 
before had more than a few chilly days suddenly got clobbered w ith ice storms and w inds -
sure death to large arrays of most kinds, especially quad antennas. However, as the weather 
warms, and the thought of those terrific openings on the higher bands invigorates Amateurs 
everywhere, I'm sure the antennas will go back up, perhaps bigger and better than ever. 

Now, to a more serious note. There's a slow, creeping threat to our antennas and stations 
that will bear watching, or, perhaps a better way of expressing it is to say, we should take an 
active, informed , and aggressive stance against it . The threat is easy to identify but difficult 
to name, and the effects are likely to be longer-lived than whatever damage a winter storm 
can do. Simply stated, it is the threat posed by many well-meaning groups of people who 
see electromagnetic radiation of any type to be a threat to the health and well-being of you 
and me and them. 

A case in point: Senate Bill 423, in Oregon. It is a bill that proposes to sharply restrict all 
electromagnetic emissions in residential areas. (Since most hams live in residential areas, 
that hits all of us.) The bill is practically all-encompassing, even down to naming electric 
power lines and transformers, as well as TV and Radio transmissions, as possible dangers to 
man and beast. 

Another case in point: a few years ago, largely as a result of some industrial accidents 
wherein people suffered rf burns from high-powered uhf transmitters, Radio Amateurs (and 
all users of radio equipment) in Texas faced some bills in the legislature which would 
severely rest ri ct power output from thei r transmitters - on any frequency. 

I'm not going to try to argue about the extent of the danger, or even if any such danger 
exists or does not exist. In truth, nobody really knows the whole story about radio waves and 
their effects. Radio has not been around long enough to assess its danger to several genera
tions of people living in fields of electromagnetism. Certainly, a rat or gerbil, placed in a 
restricted environment and subjected to strong radio fields, is not trul y representative of real 
life; neither is a technician unwary enough to be working on a mul tikilowatt uh f transmi tter 
with no shields in place! Animals, and, I suspect , humans too, usually sense when some
thing is bothering them and take steps to get away from the source of irritat ion. If the 
source of irritation is a probe or antenna only a few centimeters from the captive animal, the 
fact that he cannot get away from it could be as emotionally disturbing as the radiation 
itself. You or I or your neighbor would feel just as disturbed if we had to spend our lives a 
few feet from the business end of a 10 meter beam, with the doors locked! 

Fortunately, the bulk of radiation is directly in front of a beam antenna, which keeps it far 
above the usual habitat of people (another good argument against tower restrictions). As to 
incidental radiation - it is at a very low level (or should be, if your antenna is working right), 
and there is just no evidence to prove (or disprove) that such low-leve l energy has any effect 
on human behavior. 

There is, of course, the possibility that scientific studies will eventual ly reveal harmful 
effects from low-level electromagnetic radiation, but such studies are not done overnight. If 
so, and we have to meet some new standards of safe radiation levels, so be it. But , let's 
make sure the restrictions are the result of scientific studies, not the aftermath of 
uninformed hysteria fed by someone with an axe to grind because he sees funny bars and 
sparklies on his TV screen, or because he always feels grumpy in the morning. 

lncidently, we hams are not alone in facing threats to our hobby. Almost any hobby group 
or special interest group has another special interest group trying to shoot them down; 
that's one of the prices you pay for living in a free society. 

As has been said over and over, the price of freedom is eternal vigi lance. I' ll modify that to 
read: be vigilant, be well-informed, be rational, and be involved. 

8 m June 1979 

Thomas McMullen, W1SL 
Managing Editor 
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Jl.O n.1 11.1 21.J 21.4 21.S 

Band MHz ..... .. ... . .. 14-21-28 
Maximum power input . . . . . Lega l limit 
Gain (dbd) . .. .. ... .. .. . 8 db 
VSWR at resonance . . . . . . . 1.3: 1 
Impedance ........ . .... 50 ohms 
F /B ratio . . . . . . . . . . . . . . 20 db 
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 area .. . ...... ... 5.7 sq. f t. 
Wind loading at 80 mph .... 114 lbs. 
Assembled weight (approx.) . 37 lbs. 
Shipping weight (approx.) . . . 42 lbs. 
Direct 52 ohm feed or balun 
maximum wind survival 100 m ph 



NEWSL/N_F ________ ___ 
"WHISKEY CLUB" AND "HF" operation cost a Balti more Amateur his l icense in an FCC Ad

ministrative Law Judge ' s decision released in late March. In their well - prepared case, 
FCC engineers established that they ' d monitored Tom Kaufman, WA3VWC, operating on var 
ious non-CB 27-MHz frequencies and, on one evening had even heard Kauf man on 11 meters 
as " 7Whi skey353," and a few minutes later on 28.782 MHz as WA3VWC. They also recorded 
opera tion by h i m as " HF 8644" on various 27 -MH z frequenc ies . 

Kaufman Had Earlie r Pleaded gui l ty to t he criminal charge of operating his Amateur 
s tation on frequenc i es not ass i gned t o the Amateur Service, an d was fined $50 . He also 
forfeited the gear that had been confis ca ted when his home was raided. The gear had an 
estimated value of $1270 . In view of his youth and his cooperation with the FCC after 
h i s a rrest, the judge revoked his station license but suspended his operator's license 
for only one year, after which he can reapply for a new station authorization. 

TWO BILLS TO AMEND the Communica t ions Act of 1934 ra t her than replace i t have been 
i n t roduced into the U. S . Senate. The majori ty bill , S- 611, is sponsored by Senate Com
muni ca t ions Sub- Commi t tee Chairman Senator Hollings and Senators Cannon and Stevens. 
The other, S- 622 , was introduced by Sena t or Goldwater wi t h Senators Schmidt and Press l er 
as co-sponsors . Bo t h were offered in response to t h e Hous e proposal to rewr i te the 
Communications Act , bu t both propose amendi ng the exis ting act rather than star t ing over 
as the House bill had . Neither of t he two bil l s addres ses the growi ng RF! i ssue, and 
Amateur Radio rates onl y pass i ng ment i on . S- 611 does propose permitting the FCC to issue 
an Amateur l icense good for ten years, and both would exempt non- commercial stations serv
ing the public interest from any user fees. 

Neither Bill , as i ntroduced, goes into much detail, with the understanding that they'd 
be consider abl y expanded during the cour se of extensive public hearings. 

431-433 MH Z WI LL REMAIN "off- limi ts " to ATV repeaters , t he FCC decided at i ts March 15 
meeting. Responding to two Petitions for Reconsideration on Docket 21033, the Commission
ers noted t hat protecti on for weak s ignal an d sate l lite operati on was appr opr iate, but ATV 
repeater operat ors would always have the op tion of reque s ting a waiver. I f t h e operator 
could establish a need for repeater operat i on in the protec ted segment, while showing his 
oper ation would not i nterfere with weak s i gnal work there, such a request for waiver would 
be i;r anted. 

Ai.'1ATEUR TRANSMISSIONS of emergency informat i on cannot be reb roadcast by connnercial 
broadcast stations, the Commissioners dec ided . Acting on a petition (RM- 2830) filed 
by t he National Assoc i ation of Broadcas t ers , the Commissioners agreed to further con
s ider whether CB emer gen cy transmissions shoul d be rebroadcast for public use . 

A BRAND NEW EDITION of FCC ' s Amateur Radio rul es, updated to January, 1979 , has j ust 
gone on sale a t t he Government Pri nt i ng Office. The revis ed Part 97 is stock number 
004- 000- 00357 - 8, and pr ice postpaid is $1.40. Wr i te Super intendent of Documents, Govern
ment Pr i nting Office, Washington, D.C. 20402, or check at a GPO books tore i n larger 
cities. 

" LEGAL ASPECTS OF PERSONAL COMMUNICATI ONS" is the subject of a papers competit i on 
just announced by the Per sonal Communicat i ons Foundation. The competition, open to any 
l aw student in a r ecognized law school, will offer a $500 fi r st prize, $250 for second 
pl a ce, and $100 for third. Purpose of t he competition is t o stir interest in the field 
of personal communica tions law, and paper s will be due October 1. For complete details 
on submissions, write Personal Communica t i on s Foundation, 10960 Wilshire Boul evard, 
Suite 1504 , Los Angel es, Cali fornia 900 24. 

FIELD DAY THIS YEAR (June 23- 24) will find OSCAR 8 operating on both modes s imultane 
ous l y, t he ARRL has announced. Dual mode tests conducted during the satellite's birth
day weekend showed the satellite to be capable of dual mode operation, and greater Field 
Day use of the satel l ite is expected as a result. 

"UOSAT" - The Universit¥ Of Surrey Satell ite - wil l inc lude a vo i ce synt hesizer to 
prov i de te l emetry t r ansmissions i n plain English , include a 4,000 character datastore 
capa bili ty and a slow- scan TV camera f or live cloud- cover pictures. Educa t ors who've 
heard a bout t he s ophisticated bird are repor ted very enthused about its c lassroom 
possib i l i t i es. 

AMSAT's 1979 Annual Meeting has been s e t for October 6 (a long weekend) at the God
da r d Spacef l i ght Center . 

CIGARETTE LIGHTER PLUGS can prove disastrous in some n ew cars, VE2BMQ warns in the 
VE2RM Bul letin. Some new autos with insulated dashes are wi red in reverse, so check 
before pl ugging in. ' 

A 29. 705 MHZ "BEACON" for 10- meter FMers is offered by the Israe l i Broadcas t ing Ad
mi nistra t ion ' s recently introduced ser v ice on that fre qu ency, oper at ing weekdays 1400-
164 52 i n Yi ddish and Russian. It ' s po t en t - over ·100 kW ERP ! 
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Putting some common materials to uncommon uses. 

BY THOMAS McMULLEN, W1SL 

You've decided to build a beam antenna, but you are so new at 
this Amateur Radio game that your hardware " junk box" is still 
empty, right? Or, you've read dozens of construction articles and 
picked the "Super-Signal-Snagger" as your dream antenna - then 
you find that the special clamps and brackets are made only by 
the author, who moved out of the country three years ago. At this 
point, the whole idea is beginning to become less and less 
attractive, and you're beginning to doubt that this "do-it-yourself" 
craze is all they say it is. 

Well, before you grab the hammer and start making threatening 
motions toward your piggy bank, take the time to read a bit more. 
Perhaps I can show you a way to build your beam and save the 
bank for a rainy day (or a new rig). 

Once you have gotten past the theory part of an antenna, all 
that remains is some hardware of various types, and you'd be 
surprised how much leeway there is for substitution and inventive-



ness here. An antenna can be 
divided into just a few parts -
conductors, insulators, sup
ports, and nuts and bolts to 
hold it together. There are very 
few cases where you cannot 
make a well-thought-out sub
stitution, and you will be able 
to find most of what you need 
at your nearby hardware, auto
motive, and home-supply stores. 
Let's take a look at some of 
the possibilities. 

Elements 

These are the active parts of 
an antenna, and can be classi
fied as conductors. There are 
several ways to make elements, 
and the most popular is to use 
aluminum tubing of various 
sizes. The ideal system is to 
find one size of tubing that fits 
inside another. The problem 
comes when you try to find a 
size that fits loosely enough 
that one will slide easily into 
the other, but not so loosely 
that it requires several pounds 
of hardware to keep the assem
bly from rattling in the breeze. 

There are many variables to 
watch for when you start shop
ping for aluminum tubing, so 
plan to do a bit of searching 
before you find the right combi
nation. There are different wall 
thicknesses, different hard
nesses, different lengths, and 
even different tolerances for a 
given size of tubing. Table 1 
will give you an idea of what 
sizes will fit inside another, but 
note that it applies only to cer
tain wall thicknesses. The 
important thing to watch for is 
that the smaller tube will slide 
smoothly inside the larger one, 
without the use of undue force. 
A very tight fit will jam, usually 
before you have enough overlap 
for support, and you'll have to 
resort to the hacksaw to get it 
apart again. 

One of the easiest ways to 
join two pieces of tubing is to 
split the end of the larger one 
with a hacksaw - make a cut 
which is equal in length to 
approximately two times the 
diameter of the tubing. Then, 

slide the smaller tube inside 
the larger, and clamp the two 
together with a hose clamp. 
There's no need to make a lot 
of cuts in the outer tubing; too 
many will weaken it beyond 
usefulness. In most cases, one 
pass with the saw, cutting 
through both walls, will do very 
well. There is seldom any need 
for more than two cuts (four 
slits) at the most. Hint for 
easier assembly: When you 
make the slits with a hacksaw, 
don't place the tubing in a vise 
and wind it up tight - you'll 
crimp it enough that the inside 
piece will jam. Hand-pressure 
to hold the tubing against a V
notch in a bench, or against 
some other support, should be 
used, and cut slowly and 
evenly with a fine-tooth 
hacksaw blade. Remove any 
inside burrs before assembly 
- you have only a few 
thousandths of an inch 
clearance in properly tele
scoping sizes. 

If you have no luck finding 
tubing that fits properly for a 
neat telescoping assembly, you 
can sti II make the element you 
need by simply placing a bush
ing between the sizes, see Fig. 1. 

The thickness of the bushing 
will depend upon how big the 
gap is, of course. I've often 
used a split piece of aluminum 
tubing as a go-between - this 
is one of the reasons I never 
throw out scrap ends of tubing, 
especially those with thin 
walls. Sheet-metal strips can be 
rolled around the inner piece to 
form a good sleeve or shim. 
Just remember that you will be 
taking up twice the thickness 
of the material - a piece 1.5 
mm (1/16 inch) thick will fill a 
gap of 3 mm (1/8 inch) between 
tubing sizes. 

As an alternative to using 
hose clamps, you can run three 
or four sheet-metal screws, or 
even pop-rivets, through the 
walls to fasten the joint 
together, as in Fig. 1. 

Table 1. These sizes of aluminum tubing are stocked by many 
warehouses in the United States and Canada. Note that each 
size listed will telescope into the next size, assuming that each 
has a wall thickness of 0.058 inch, which leaves a clearance of 
0.009 inch. Don't try to work with less clearance or the pieces will 
jam. Because of its strength and ease of working, 6061-T6 
(61S-T6) round aluminum tubing is recommended. It usually 
comes in _12·foot lengths, and is sold by the pound. Aluminum in 
your ·local do-it-yourself hardware store may or may not have 
these dimensions - check the fit before you buy. 

Outside Diameter, 
'inches 

1/4 (.250) 
318 (.375) 
1/2 (.500) . 
5/8 ( .~25) 
314 (.750) 
118 {.82~) 
1 ' (1.00) 
1 1/8 (1'.125) 
1-~/4 ' (1 .250) 
t 318 (1.375)' 
1 112 (1.50Q) 
1 5/8' (1 ;6,25) 
M3/4· (1.150) 
1 118 (1.ai5> 
2 . ' (2.00) . 
2 114 (2:25). ; 

, • 0.049· wa,IUhlc~ne'I! 
· . •_• ,O.Q.83.'Wall t_hi~knes!( 

1• i ' ~· 

Wall 
Thickness 

.058 

.058 

.058 

.058 

.058 

.058 

.058 
'.058 
.058 
·058 
.058 
:058 
.t>58 
.058 
.049 
~083 

Fits Into 
3/8 
1/2 
5/8 
3/4 
718 
1 
1 1/8 
1 1/4 
1 3/8 
1 1/2 
1 5/8 
1 3/4 
1 7/8 
2* 
21/4** 
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Fig. 1. A method of join ing two pieces of 
tubing that do not fi t closely enough for 
good telescoping action is to place a 
s plit s leeve between t hem, A. The 
assembly can be fastened together by 
means. o f t wo or more sheet -metal 
screws, B. Place the screws at right 
an gl es to each other fo r maximum 
holding effect. 

Insulation 

Beam antennas of the early 
days were generally made of 
wire , supported on a wooden or 
metal framework. As aluminum 
tubing became available, and 
less expensive, the framework 
persisted for a time, but the 
elements still were supported 
on ceramic pillar insulators. 
That is a good method of build
ing beams, but large ceramic 
insulators are becoming 
increasingly difficult to find. 

Fortunately for us, the center 
of a half-wave element is the 
" coldest," as far as rf voltage 
is concerned, which means that 
mounting it to another piece of 
metal at that point should have 
no effect on its operation. This 
is generally true, and the only 
elements that need be isolated 
from the metal support are 
those that are "fed," or driven, 
with energy from the coaxial 
cable. There are exceptions 
here: a noninsulated element 
can be fed by means of a gam
ma match, but not all antenna 
designs you'll read about make 
use of that system. 

Equally fortunate is the fact 
that where the voltage is so 
low, we can use almost any 
insulation that will not absorb 
moisture. Many early beam 
antennas and television DX 
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arrays (in the 1950s) used hard
rubber blocks as insulators. 
Bakelite was common, as was 
a very hard substance called 
Micalex. These are still good 
insulators, if you can find them. 
A more readily available mater
ial , however, is PVC tubing or 
pipe. You can obtain enough to 
insulate a lifetime supply of 
beams by going to your nearby 
plumber and asking him for 
some short pieces which were 
cut off when they were " plumb
ing" a new house or apartment. 

Simply split a short length of 
plastic pipe and wrap it around 
the element you want to insu
late, place it under the U-bolts, 
and you have an insulated ele
ment! What could be easier? 

Strengthening 

Just as a rope is weakened 
by a knot, a piece of tubing 
becomes weakened where it 
joins another part of the anten
na. Any stress or vibration has 
its most severe effect at the U
bolt or clamp that holds an ele
ment in place, at the boom-to-

BOOM 
OR 

ELEMENT 
I 

0 TOP VIEW 

B~M._--Ai"tl 
ELEMENT 

0 ENO VIE W 

SPLIT 
SLEEVE 

/ 

_MOUNTING 
PLATE 

_ MAST OR 
BOOM 

SPLIT 
SLEEVE 

MOUNTING 
/PLATE 

Fig. 2. U-bolts will cru sh tubing when 
t ightened. A cure for that is to place a 
split sleeve over the tube to reinforce it. 
Note the thick aluminum mounting plate 
used to keep two pieces of tubing at 
right angles to each other - a good 
source of material for these plates is 
scrap aluminum panels of 3 to 6 mm (1/8 
to 1/4 inch). 

WOOD OR 
PLASTIC 
REINFORCING 
PLUG 

I 
PL ATE 

ENDS 
ROUNDED 

Fig. 3. You can also strengthen a boom 
or element by placing a wood or plastic 
plug inside it. The plug should be a 
slidi ng fi t insi de the t ube, and long 
enough to extend beyond the U-bol ts on 
both s ides. Round the ends, or give them 
a sl ight taper to prevent metal fatigue at 
a sharp corner. 

mast c lamp, or wherever there 
is an abrupt change in size or 
thickness of the material. If you 
want your creation to stay in 
the air, you must take steps to 
rel ieve that stress. 

A handy method of providing 
extra strength where U-bolts 
are used is to place a spli t 
sleeve on the outside of the 
element or boom, as shown in 
Fig. 2. The sleeve spreads the 
pressure of the clamp over a 
greater surface area than the 
contact po ints of the U-bolt 
alone, thus adding to your 
beam's strength and longevity. 

In cases where it is not prac
tical to place a sleeve on the 
outside, you can put a wooden 
dowel on the inside for much 
the same effect, Fig. 3. Hard
wood dowels are best, but 
almost any snug-fitting piece of 
wood or plastic will be better 
than none at all (snug fitting 
but not tight - you' ll have 
trouble forcing a tight plug to 
the midpoint of a long piece of 
tubing). Here's a tip - round 
the ends of the plug slightly, or 
even give the last inch or so a 
slight taper. This allows a grad
ual contact which will help 
dampen vibration. Make the 
plug long enough to extend 5 
to 7 cm (2 to 3 inches) beyond 
the last clamp. 

In areas subject to high 
winds or heavy ice accumula
tion in the winter, some build
ers have had good resul ts by 
placing another piece of tub
ing, or even steel conduit, 
ins ide the main boom of their 



beam. This keeps the clamps 
from crushing the boom, and 
provides added strength over a 
good portion of the boom's 
length. Here, again, it is impor
tant to round the ends of the 
interior pipe to allow any stress 
to dissipate without fracturing 
the tubing at a sharp edge. 

POSSIBLE POOR CON TACT 

The rf path 

One very important thing to 
keep in mind when building any 
antenna is the path that the rf 
must take through the ele
ments. It is not unusual to 

0 

\ 
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I 
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0 
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' MOUNTING 
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/ IA%~ _ _ ,-:" 

'-MOUNTING 
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build a beam with elements 
made up of several pieces of 
tubing fastened together to 
make the right length. Each 
joint must be a good one, elec
trically and mechanically. 
They'll be just fine when new, 
and all the shiny surfaces fit 
together well . However, mois
ture and gases will corrode the 
metal, causing intermittent 
contact, or none at all. At best, 
this will cause noise in your 
receiver, create harmonics or 
other forms of interference 
when you transmit; at worst, 

Fig. 4. Be sure that the rt path through the elements is as smooth and continuous as 
possible. An aluminum strap should be placed across any discont inuity, and any crit i
cal joints should be sealed and taped for weatherproofing. 

it can cause the antenna 
to refuse to accept power 
at all. 

The secret is to protect the rf 
path from the effects of mois
ture and gases. After your tub-

Here is an assortment of hardware you' ll find handy when putting beam antennas 
together. It's easy to recognize the hose c lamps, lower left, and they're available at 
almost any hardware, plumbing, or auto-parts store. The small U-bolts at upper left are 
hardware-store items. Two types of muffler clamps are shown here - use the type 
shown disassembled at the upper right. Note that the pressure plate is formed so that 
there are two edges to bear upon the tubing being clamped, instead of the single edge 
of the one near the center. The pair of U-bolts at the lower right are common TV-anten
na installation hardware, available almost anywhere TV sets are sold and installed. 

ing has been telescoped 
together, spray the joints with a 
clear sealant - there are sever
al types available in pressure 
cans. In severe cases, you may 
need to apply a si licone caulk
ing compound, tape over that, 
and then spray the entire area 
with acrylic lacquer. 

One trouble spot that is 
often overlooked is the joint at 
the center of a long element -
where two pieces of tubing 
meet at the boom, see Fig. 4. 
The usual method of construc
tion here is to use four or more 
U-bolts to hold the tubing to 
the mounting plate. The rf path, 
in going from one end of the 
element to the other, must go 
through the U-bolts, into the 
plate, then through the other U
bolts to the other half of the 
element. The point at which the 
U-bolts bear on the element is 
not very large, and is one of the 
f irst places to corrode. Th is, 
too, can cause noise and poor 
operation. You can cure this 
problem by placing an alumi
num strap across the whole 
assembly, thus providing a 
direct path for the rf. The strap 
can be fastened in place with 
sheet-metal screws, and the 
screw heads and strap ends 

June 1979 m 15 



sealed with caulking compound 
and tape for weatherproofing. 

Beam antenna elements that 
vibrate in the wind not only 
create noise than can be dis
turbing in the still of the night, 
but they also break. The stress 
of the vibration creates metal 
fatigue at the point where the 
element is connected to a 
heavier piece of metal (usually 
at the element-to-boom clamp), 
and this leads to a cracked or 
weakened element. It will usu
ally break in a high wind just 
before (or during) a contest 
weekend, or when some hap
less bird decides that your 
beam is the best place from 
which to survey his kingdom. 

One very successful method 
of dampening vibration is to 
place a length of plastic rope 
inside the tubing. It doesn't 
have to be tight, just run it the 
full length and let it lie there. 
The rope's inertia will be "out 
of phase" with the vibration of 
the element, and it will tend to 
soak up energy, thus dampen
ing the vibration. For small ele
ments, the light, braided-plastic 
ropes of 3/16 to 1/4-inch size 
will do well; larger sizes will 
work for the larger-diameter 
elements, up to rope of 1/2-inch 
or so. Use the plastic stuff -
braided cotton or natural fiber 
will soak up moisture and 
decay, causing the element to 
deteriorate from inside. Also, 
be sure the rope is small 
enough to freely flop around 
inside the tubing; the tendency 
to absorb energy when it 
moves in one direction, and 
meets the tubing moving in the 
other, is what makes it work. 

Some constructors have 
reported good results by filling 
elements and booms with plas
tic "peanuts" such as those 
used for packing delicate 
equipment for shipment. Again, 
these must fill the element to 
the ends, but not be packed so 
tight that they cannot move 
and " jostle" around when the 
tubing vibrates. The " peanuts" 
can be kept inside by either 
crimping the ends of the ele
ments or by placing a tight-fit-
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ting plastic cap on the ends. 

Putting it all together 

Here's where you can really 
practice being ingenious, and 
devious. Any time that my trav
els take me to a different part 
of the country, I try to find a 
few minutes to check out the 
nearby hardware stores. You 
just never know when you'll 
find some clamp or gadget that 
will be "ideal" for putting 
together a new beam. The 
security agents at the X-ray 
counter at airports must hear 
some incredible stories, but 
none more "far-out" than my 
explanations for that assort
ment of weird clamps and stuff 
in my luggage. I've also devel
oped a set of answers for the 
store clerk who wants to know 
if this stuff is for drinking-water 

plumbing, waste-water, new 
construction, or old. 

For instance, there is a mar
velous assortment of pipe
hangers available at the better
equipped hardware stores and 
at most plumbing supply 
houses. Try several houses -
everyone has his idea of how a 
pipe should be fastened in 
place, and the style and shape 
of hardware reflects these dif
ferences. One of my favorite 
types is shown in an accom
panying photograph. These 
clamps can be used in many 
ways to fasten a variety of tub
ing sizes together. Hint: Take 
along a small sample of the 
element and boom tubing - try 
the clamps for fit, even if the 
clerk argues loudly that "it's 
not made for that use! " 

Another favorite source of 

Two pieces of tubing joined by clamping with a hose clamp, at top. Hint for added 
strength: don't cut a long piece of tubing just to allow it to protrude a short d istance in
side the ou ter one. The extra length inside will strengthen the assembly, and, if you 
ever need to change the element or boom size, you have plenty of material to work 
with. The plate with U-bolts, tower right, is a common way of joining a boom and mast. 
The plate can be made of a scrap aluminum panel or other material of 3 to 6 mm (1/8 to 
1/4 inch) thickness. The block at lower left is a boom-to-mast casting salvaged from a 
defunct TV antenna. Just above it is a cast pipe-hanger clamp. They' re available in 
many sizes, and with a variety of threaded holes for mounting. 



hardware is the automotive 
parts store. One of the photo
graphs shows muffler clamps. 
They come in a wide range of 
sizes, so there again, take 
along a sample piece of tubing. 
The largest clamp I've seen so 
far is 10 cm (4 inches) inside 
diameter. (I'll never build a 
beam with a boom that size, 
but it's nice to know the hard
ware is available, just the 
same). 

To use the clamps, you'll 
need a plate of some sort to 
act as a go-between. A square 
piece of aluminum will work 
fine for joining two large pieces 
of tubing, such as fastening 
the boom to the mast. A piece 
of aluminum angle stock, or 
a flat plate, makes it possible 
to mount elements to the boom 
by means of a muffler-
clamp. 

Most muffler clamps are 
plain, untreated steel, and they 
usually have a coating of oil 
when you buy them. The oil is 
messy when you are trying to 
build an antenna and will not 
stay there long in any case, so 
you might as well clean it off 
right away. This, however, 
leaves the clamp and its hard
ware very susceptible to rust
ing. The easy way to take care 
of that is to spray the clamp 
with some type of rust-preven
tative primer and paint. I've 
found that some of these work 
fairly well for a year or two, but 
eventually the moisture gets 
inside and does its dirty work . 
A better solution is to have the 
clamp and al I its hardware 
(washers, pressure plate, nuts) 
plated. Many job shops will 
take a handful of clamps and 
run them through a cadmium
plating bath for a modest fee , 
and it's well worth it to have 
clamps that will last a while 
(and they look quite "profes
sional" too). 

Single-screw mounting 

Elements that are compara
tively light, such as those for 
use on the vhf bands, can be 
fastened to the boom in a 
much simpler manner than by 
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Fig. 5. There are many ways to mount elements to booms, and some are invitations to 
disaster, as in A. The multiple holes weaken the boom. The best system is in D, with no 
holes in the boom needed. 

using U-bolts and plates. A 
long-time favorite of many 
builders is to drill a hole in the 
boom, then place a bolt or 
sheet-metal screw through both 
the element and boom to hold 
things in place. I always shud
der when I see an otherwise 
well-designed antenna built 
that way. Any hole through the 
boom weakens it, and the 
larger the hole, the weaker the 
assembly will be. Drilling two 
holes at right angles at the 
same place on the boom is 
inviting disaster, see Fig. 5. I'm 
always looking for ways to 
avoid drilling holes in the 
boom. 

One solution is the cast, 
split-ring clamp available from 
Kirk Electronics.* However 
they come in sizes to fit only a 
few boom diameters. They usu
ally have a pilot-hole drilled 
which you can enlarge to fit 
several sizes of element, up to 
approximately 9.5 mm (3/8 
inch). 

My experimenting led me to 
develop my own version of a 
"split-ring" clamp, shown in 
the photograph. It is made from 
aluminum sheet, and you can 
make it fit almost any boom 
and element combination you 
want. An added benefit is that 
you can modify the design a bit 

• Kirk Electronics, 75 Ferry Rd., 
Chester, Connecticut 06412. 

and - presto! - you have a 
place to mount the coax con
nector, at no extra cost. I've 
used aluminum salvaged from 
old chassis, stuff found in the 
scrap yard, and strips left over 
from large sheets of aluminum 
that were being trimmed for 
another purpose. Thickness is 
not overly critical - it must be 
strong enough to hold the ele
ment yet thin enough that you 
can bend it back on itself 
around a 6-5-mm (1/4-inch) or 
larger bol t. The aluminum must 
be hard enough that the pres
sure of the bolt will not deform 
it, yet soft enough that it will 
not crack when you bend it. Try 
a scrap piece, bent around a 
bol t or rod, and look for cracks. 

Bar stock 

No, not the bottled ki nd -
the solid-aluminum kind. Ele
ment-to-boom hardware made 
by dri lling holes in bars of alu
minum stock is rugged, looks 
great, and is not too expensive. 
However, if you're going to 
build more than an 8- or 10-ele
ment yagi, be prepared for a lot 
of dril ling! Aluminum-supply 
houses have square and rectan
gular bars in stock, usually sold 
by the pound. Try to buy it with 
a larger order (include it with 
your tubing order, or with a 
friend's order) to keep the cost 
down. I limi t my use of clamps 
made this way to booms of 12 
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A commercially made clamp, left, by Kirk (see text for address). My home-made version 
(top center and right) is simply a piece of sheet aluminum with holes (made by a Green
lee chassis punch), folded back upon itself so the holes will al ign. The folded part is 
split with a hacksaw, and a bolt run through for tighteni ng. The completed version at 
right was made a bit longer to allow room for a coaxial connector. Element is held in 
place by two c lamps of strip aluminum, formed as shown just below the assembly. 
Holes in these boom c lamps will fit standard 1-1/8 inch TV-mast tubing. 

means of making castings, but 
I d id have a drill press -
hence, my improved, but more 
costly, version. 

Another piece of element
mounting hardware which I 
often make, rather than buy, is 
a small clamp somewhat like 
the old-fashioned hose clamp 
with a tail on it, see photo
graph. It is simply a strip of alu
minum with a hole drilled in 
each end, bent around the ele
ment, and the " tail" squeezed 
shut in a vise, or with pliers. A 
bolt can be passed through the 
hole to fas ten the assembly to 
whatever support is necessary. 
The length of the strip, and the 
distance between the holes, 
should be such that there is 
sti II a smal I gap between the 
tabs after the bolt is tightened 
up, thus maintaining tension to 
hold the element in place. 

Again, a scrap chassis is a 
good source of metal to make 
these clamps, and the alumi
num must be soft enough to 
bend without cracking. 

Salvage 
If you truly aspire to be a 

hard-core antenna experi
menter, never pass up a chance 
to collect scrap antennas. 
Cruise your neighborhood after 

to 16 mm (1/2 or 5/8 inch) or 
less because of the difficulty in 
obtaining drills for larger sizes, 
and because the weight of the 
blocks adds appreciably to the 
weight of the beam. The bar 
should be just slightly larger 
than the boom diameter, 
because it is difficult to drill a 
smooth hole if the bit extends 
beyond the edge of the stock. 
Caution! Use good clamps to 
hold the stock in place on the 
drill table, and run large drills 
at a low speed. To make the 
clamps, simply drill a series of 
holes at right-angles to each 
other, one hole the size of the 
element, the other the size of 
the boom. Then, use a hacksaw 
to separate each " clamp" right 
across the middle of each hole, 
see photograph. The form-fit
ting walls of the " half-hole" 

An element and boom, center, joined by a block of aluminum shaped to fit the contour 
of both pieces of tubing. The block was made by dri lling holes (at right angle to each 
other) in a piece of bar stock, then separat ing the pieces by a hacksaw, lower left. The 
castings at the lower right serve the same purpose, and were salvaged from a discard· 
ed antenna - as were the spacers and bolt just to their right. The two pieces in the up· 
per right and left are also salvage from scrap antennas. 

will prevent the element and 
boom from being crushed when 
you tighten the single bolt 
through the whole assembly. I 
must admit, however, that the 
idea for this one came to me 
when I found some crude cast
ings on an old TV antenna at 
the town dump. I didn't have a 
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every severe windstorm in the 
summer, and after ice storms 
in the winter. Visit your town 
dump, if they'll let you pick it 
over (some towns are very 
fussy about this), or keep in 
touch with all your nearby TV 
sales and installation houses. 
A little friendly persuasion, a 
cigar, a can of soda or beer, 
will ensure that on your next 
visit there will be a pile of 
mangled aluminum tubing 
waiting for you. Most of the 
tubing will be worthless, and 
you can collect and sell it by 
the pound. 

The real gravy is the hard
ware you can accumulate! 
Most element-to-boom hard
ware will be fastened in place 
by rivets, but a few minutes 
work with a sharp drill will 
remove those. I'll give you fair 
warning though - the number 
of any given type of clamp you 
have on hand will always be 
one less than you need to put 
together a pet beam. If you' re 
going to make a 10-element 
Yagi, you'll have nine of one 
style clamp, and one each of a 
dozen others! That's one of the 
hidden laws that haunt anten
na-building enthusiasts. That's 
also the reason I schemed and 
pondered until I found a way to 
duplicate the function, if not 
the appearance, of many pieces 
of hardware. 

Wire elements 

I've been talking about beam 
antenna elements made of alu
minum tubing, but there's no 
reason to forget that you can 
make some very neat arrange
ments by using wire for the ele
ments, as some Horizons arti
cles have pointed out.1 .2 The 
advantage of such an arrange
ment is low cost. The disadvan
tage is that you must provide a 
support for the wire, and pro
viding a rugged support for a 
very large beam can be diffi
cult. Such supportes are 
usually nonmetallic, which 
means that they are heavy, 
subject to moisture absorption, 
and break easily. Nonetheless, 
wire-element beams for the 20-, 
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Antennas are fun to build, and you can 
take real pride in your work when they 
perform well and have a well-engineered 
appearance. This pair of home-made 
two-meter Yagis has done a great job for 
two years and withstood some severe 
ice and wind at my New Hampshire QTH. 
The small antenna in the center is for 432 
MHz, and was made by KLM. 

10-, and 6-meter bands are 
small and inexpensive enough 
to be worth considering, and if 
properly constructed, they wi 11 

last many years. 

Tower tip 

In these days of small 
building-lots and crowded 
neighborhoods, hams often 
place a tower at the side of the 
house - either to keep it as far 
from the edge of the lot as pos
sible, or to gain added support 
by fastening a bracket to the 
eaves of the house. This is 
fine, but towers tend to hum, 
c reak, and thump in even the 
slightest of breezes, all of 
which can be very disturbing to 
a light sleeper. A friend 
(WA1 NXP) found a way to quiet 
things down a bit. He obtained 
a pair of motor-mounts from a 
defunct Volkswagen and placed 
them between the tower legs 
and the eaves bracket. The 
rubber cushions tend to damp 

out most of the noise, yet pro
vide adequate support for the 
tower. It'll take some planning, 
and most likely some welding 
too, to fit whatever motor
mounts you have to your tower 
and bracket, but the improve
ment is well worthwhile. 

Welding, brazing, soldering 

Sooner or later some of you 
will see an advertisement for 
some " miracle" aluminum 
solder or an aluminum-welding 
process, and you'll look upon 
this as the answer to an 
antenna-builder's dream. I 
know, because it has happened 
to me - several t imes - and I 
hate to think of how much alu
minum tubing I transformed 
in to scrap each time a new 
product was advertised. 

The stuff works, there's no 
denying that. However, there 
are two major drawbacks as far 
as an experimenter is con
cerned. First, it's permanent. If 
you want to change something, 
or replace a broken element, 
lots-of- luck. Second, the inevit
able heating requ ired to make a 
proper bond between an ele
ment and the boom wi 11 seri
ously weaken both of them. I 
once built a pai r of two-meter 
Yagis, each element nicely 
" brazed" in place. It was a 
masterpiece, each element 
secure from weather-induced 
corrosion and sporting a 
smooth fillet of metal where it 
joined the boom. I was really 
proud of it until the first ice 
storm, which left it looking like 
the most mistreated umbrella 
in the world. The softened alu
minum had all the strength of 
damp spaghetti. My conclusion 
is that I'll stick to nuts and 
bolts to build Amateur 
antennas. 
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BY TROY WEIDENHEIMER, WIROF 

They say a monster lives in the 
park behind our apartment 
complex. Invisible during the 
day, it looms up in the moon
light, swinging and swaying in 
the night wind. And its voice is 
an eerie metallic rattle. And 
they say that sometimes it puts 
funny lines on your TV screen. 
It's a creature with three great 
necks stretching skyward. And 
it's mine. 

I remember the terrible day I 
arrived at Seven Trails West 
Apartments. One look at the 
" No Antenna" clause in the 
rental contract would engulf 
even a repeater jockey in waves 
of dismal depression. For me, a 
QRPp (low, low power) DXer 
who relies on lots of antenna to 
make up for lack of power, it 
spelled doom .. . the certain 
end to all I cared about in life. 

I became morose, quit eat
ing. My eyes grew dull and my 
body temperature fell to the 
low sixties (not uncommon 
among DXers during sunspot 

minima). For nearly a month 
nothing remained of my usual 
bountiful spirit but a pilot light 
flickering weakly. I'd gone 
dormant. 

But, in the dark recesses of 
my inner mind, there was a 
flurry of activity. I sensed that 
soon the dilemma would 
surface. 

On Thursday, July 24, while 
enjoying a quiet dinner with my 
fami ly, my mind exploded. I 
sprang from my chair, eyes 
flaming. Wisely, my family 
found shelter in the kitchen 
and peered out at me through a 
crack in the door. In seconds I 
was in the hall closet attacking 
the man-sized stack of ham 
magazines. 

" It's here . .. It's here SOME
PLACE," I screeched. 

"W ... W . . . what's there?" 
ventured my XYL. 

"Article . .. invis ible anten-
nas ... how to make 'em . .. 
AH ... AH, I have it!" 

Down the basement steps I 
bounded. Snatching up a huge 
roll of No. 28 magnet wire, I 
clutched it to my chest. My 
eyes flashed with devious 

. ~ 1 completely invisible, all-C 
intentions. " A micro-fine, 

.. '" ·-- . band, end-fed long wire!" 
, · , . // 1 Muttering to myself, 

). . ~ \ ·. <;-::~ I quickly measured 

the length of the basement 
room, drove tiny nails in 
opposing walls, then began 
spooling off wire. Skipping 
back and forth across the room 
with my wire, I might have been 
a great spider awkwardly 
weaving a web. 

I rolled the measured wire 
back onto the spool, pounced 
up into the living room, and 
made for the glass patio door. 
Without caution, I threw back 
the curtains covering the door 
and immediately recoiled in 
terror. "Ohhhhhh," I moaned, 
like a vampire caught in the 
open at dawn. The light poured 
in. Starkly revealed, I stood 
clutching three hundred feet of 
wire and a dozen ceramic insu
lators. And there were the 
neighbors, barbecuing some
thing dreadful, just beyond our 
patio. Had they seen me? And 
how could I explain what I was 
preparing to do? Fortunately, 
they were so engrossed in their 
smoky toil that they remained 
oblivious to my sudden appear
ance and equally sudden 
retreat. Shaken, I slumped into 
the old recliner and vowed 
patience till nightfall. 

By 10:30 PM, only a faint 
sliver of moonlight slipped 
down through the clouds. The 
common grounds behind our 
apartment were suitably 

lf-:·"'1 cloaked in darkness. In my 
~~;, black turtleneck and dress-suit 

0::Y I ri( , - ' J / ... 
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_,,. pants, I was the epitome of 

1 
·~ .....,~ , stealth. With wires and insu-
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into the yard, crept along the 
side wall of the townhouse, 
knelt, and fed one end of the 
wire into our basement window. 
That left only 295 feet to string 
through the trees and buildings 
without being detected. My 
confidence dwindled. 

A large, park-like area of 
common ground lay directly 
behind our townhouse. But fifty 
apartments which looked out 
on this sett ing sent an equal 
number of probing shafts of 
light out over my prospective 
antenna farm. 

Like Red Ridinghood's wolf, I 
started out streaking from tree 
to tree. My heart pounded both 
in anticipation and trepidation. 
Clinging with one arm to the 
trunk of a towering cotton· 
wood, I dug into my bulging 
pocket and withdrew the pair of 
C cells I had taped together to 
provide weight for my " throw
ing string ." Cautiously backing 
into the tree's shadow, I began 
to swing the weighted string 
around my head, aiming for a 
branch high in the tree. 

Round and round, faster and 
faster the weights whirred 
through the air and . . . 

t · 
1 

"TWANK! " At approximately 
Mach 4, the batteries parted 
company with the string and 
whizzed off on a flight path 
which I quickly calculated 
would pass directly through the 
great picture window of 
apartment No. 313. 

SURPRISE! The window did 
not disintegrate. Instead, the 
batteries altered their course 
magically, and whanged 
against a massive, forty-foot
high dowspout by the window. 
Instantly, one hundred glowing 
eyes glued themselves to the 
glass rectangles which looked 
out on my hiding place. Few 
things go "CLANK! " in the 
night at Seven Trails West. And 
that one had hit with the 
impact of a crazed condor. 

Heart pounding, I pressed 
still closer to the tree and 
waited. As the last reverbera
tions died in the downspout, 
the eyes drifted back into the 
depths of the d imly lit TV 
rooms and I went nervously 
back to work. 

This time, I tied a large rock 
to the end of my throwing line 
and succeeded in heaving it 
over a fine branch high in the 
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In seconds I was in the hall closet attacking a man-sized stack of ham magazines. 
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Down the basement steps I bounded. 

cottonwood. Then I tied the 
free end to my antenna and 
threaded it up through the 
branches and back to the 
ground on the far side of the 
tree. 

By about 3:30 AM all the wire 
was out . . . zigzagging around 
the common area, ending up 
tied securely to a sapling in 
front of the complex. 

The next night, after dinner, I 
hurried down to the basement 
to give the new antenna a try. 
Flip on the rig . Bandswitch to 
40 CW. Tune past the nets, 
through the RTTY boys, around 
the keyboard "ORO heads," 
and zero-in on 7040 kHz to try 
to stir up a low-power ragchew. 
The tiny changeover relay in 
the Argonaut "snipped" away 
happily as I buzzed off 
my "CO." 

But before I could sign, l 
heard a distinct " PING," and 
then another. Signal strength 
fell markedly . . . and so did my 
mood as I pondered the cause. 
PIGEONS! Rammed! 28 gauge 
wire is no match for a deter
mined pigeon's strafing run. 
Now what? Permanent ORT? 

Two weeks later, a new and 



fiendishly creative plan rose 
into my mind. There was a way 
to build a completely people
and pigeon-proof, multi-band 
antenna ... one so cunningly 
installed that no one could 
trace it to the "strange-eyed 
fellow" in No. 103. 

Once again I waited anxiously 
for darkness, this time with 
two-hundred feet of small
gauge coax and a big butcher 
knife. Sundown came with a 
good cloud cover. 

I began beneath the base
ment window, carving a thin 
trench with the knife. The grass 
was high and wet. Mosquitos, 
chiggers, and gnats were 
abundant, and the ground was 
luxuriant with granite boulders. 
Combine those problems with 
the 95-degree heat and drench
ing humidity, and I faced a task 
that makes laying a transatlan
tic cable child's play. 

The first night I buried only 
80 feet of transmission line; the 
next night, another 80. By the 
weekend, the line extended 
across the common ground, 
under the big hedge on the 
property line, along a narrow 
footpath, and out into the city 
park. 

Saturday morning I picked up 

' , 

Glowing eyes looked 
out upon my hiding place. 

several Slinky toys at the 
hardware store. By measuring 
the length of wire in each loop 
and multiplying that by the 
number of turns, I was able to 
arrive at the number of turns 
required to approximate a half 
wavelength on each of my 
favorite bands: 40, 20, and 10 
meters. When you extend a 
coiled-up half wavelength of 
wire to about one eighth wave 
in stretched-out length, it acts 
like an electrical quarter-wave; 
perfect for a vertical antenna. I 
cut three Slinkys to size and 
wired them together at the 
base so they could be fed 
simultaneously with the center 
conductor of the coax. 

The next step was to cut a 
number of radial wires to about 
33 feet in length. I ran out of 
energy after twenty four of 
them and concluded that I had 
reached the optimum number. I 
placed the radials and the 
Slinky verticals in my black 
bag, and, by 11 PM, was 
creeping from tree to tree, 
across the common ground, 
through the hedge, and into the 
park. After some searching, I 
located the stub of coax which 
projected from the end of my 
laboriously carved transmis-

sion-line trench. So carefully 
had I replanted the grass and 
weeds in the s lot after 
inserting the coax that there 
was no sign of my work. 

The moon was dimmed by 
the fat, fuzzy clouds which 
marched lethargically across 
the sky. Working furiously, I cut 
the slits and placed the rad ials 
in the traditional fan-like 
arrangement. I attached the 
center conductor of the coax to 
the conjunction of the three 
Slinkys, and fastened the 
shield to the point where the 
radials joined. I then smeared 
the entire feed point with 
si licone glue, let it dry, 
wrapped the connections with 
tape, and appl ied another layer 
of t he rubber-like glue. I wasn't 
about to let any moisture ru in 
the product of all that drudgery. 

Stepping back to admire the 
job, I looked down on the three 
small coi ls wh ich were just 
detectable in the ta ll grass 
below the big tree. Next, I 
tossed a roll of 15-pound-test 
monofilament line up and over 
a strong branch that stood out 
horizontally from the trunk of a 
nearby tree. Twice more I t hrew 
the ro ll, then cut each length of 
mono and attached the end of 
each to the top turn on each of 
the three Slinkys. A small 
screw-eye tw isted into the tree 
trunk served as the tie-down 
point for the elevating Ii nes. 

" At last," I thought, " my 
antenna farm is about to spring 
into action. " I drew each coil 
up to its full operating height 
with the raising line, and t ied it 
temporari ly in pos it ion. The 
verticals, joined at the ir bases, 
stretched up and outward like a 
huge candelabra. My work 
done, I s lithered through the 
dewy grass back to my town
house and my station, which 
now beckoned. 

Some say, on dark nights, 
something rises up in the park 
behind Seven Trails West. It's a 
beast with three long necks 
that quivers and gleams in the 
moonlight; a creature that 
roams at night and hides by 
day. I l isten to the stories and 
smile. A monster lives just 200 
feet from my ham shack desk. 
And it's mine. HRH 
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RECEIVING 
ANTENNA 
A compact receiving system 

for the cliff ·dweller 

BY DOUGLAS BLAKESLEE, N1 RM 



An advertisement for a com
mercial antenna currently 
appearing in electronics 
publications is headlined 
"Good Listeners Keep A Low 
Profile." It's true, especially if 
you inhabit an apartment. 
Hams with very limited - or no 
- space for antennas are at a 
severe disadvantage. Not too 
long ago Ham Radio Horizons 
outlined some tricks for lim
ited-space antennas.1 For both 
transmission and reception, 
such antennas are definitely 
second-class cousins to even 
simple arrays erected by those 
who have the acres and poles 
needed for profitable antenna 
"farming." For transmitting, the 
Horizons article outlined many 
of the solutions available. For 
receiving, however, the apart
ment dweller need not suffer 
with second-class performance. 

Evolution of an idea 

It seems that every time I 
have a good idea, I find that 
someone else has thought of it 
first. When I read Jim Fisk's 
piece about the voltage probe 
antenna in ham radio2 some 
years ago, I was intrigued with 
the concept and I stored the 
idea away for future reference. 
At the time I didn't know how 
appropriate coupling and gain 
circuits might be designed. 

The unobtrusive voltage-probe antenna 
mounted on a window sill. 

The preamp assembly is mounted in a Minibox. The screw adjustment is for the 
broadcast-band trap. 

During my conversation with 
John Kraus, W8JK, for an 
interview article,3 he said that 
short transmitting antennas 
could be very inefficient if 
losses weren't controlled, but 
small receiving antennas could 
work very wel I, as evidenced by 
the loop-stick antenna in a-m 
broadcast radios. A light came 
on in the back of my head. Of 
course! A voltage-probe anten
na could be made quite simply 
with today's solid-state compo
nents. Performance should be 
good, especially at low fre
quencies. All that was needed 
was to combine the high
impedance input circuits used 
in frequency counters with the 
broadband rt-amplifier designs 
being used in test equipment 
and some solid-state trans
mitters. 

Circuit design 

Most electronic projects do 
not work the first time - at 
least not mine! The circuit that 
evolved for the cliff dweller 
antenna is the result of some 
cut-and-try experiments. The 
configuration and circuit are a 
starting point for those who 
like to experiment. The antenna 
is shown in block-diagram form 
in Fig. 1. (Block diagrams are 

often used to simplify electron· 
ic circuits so that they may be 
readily understood.) The anten
na is a short, 30-cm (12-inch) 
wire connected to the circuit 
ground by means of a high· 
value resistor. Voltages 
developed across the resistor 
by incoming signals are 
sampled by a preamplifier that 
provides moderate power gain 
and an appropriate output 
impedance level for connection 
to a transmission line. 

Impedance matching in the 
classic sense of the term is not 
used at the input to the pre
amp. Full-sized transmitting 
and receiving antennas usually 
have a low or moderate impe
dance at the feed point, typical
ly 70 ohms for a dipole and 300 
ohms for a folded dipole. Impe
dance matching is employed to 
ensure maximum power trans-
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Fig. 1. Block diagram of the voltage
probe antenna system. 
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swing without distortion. The 
follower, 02, is a bipolar 
transistor whose purpose is to 
provide an output impedance 
near 50 ohms. Power to the 
preamp is provided through the 
signal cable. An rf choke, RFC1, 
passes de voltage while block
ing rf energy. Thus, the output 
cable simultaneously carries 
the radio frequency signals 
from the preamp while con
ducting de power to the unit. 

The preamplifier feeds a 
combination wide-band ampli
fier/power supply, Fig. 3. The 
amplifier is a design by Wes 
Hayward, W?ZOI, first de· 
scribed in private correspon· 
dence4 and later in print.5. The 
two amp I ifier stages, 03 and 
04, use heavy feedback. Feed
back, coupling energy from the 
output of a circuit to its input, 
is used in many ways (and to 
good advantage) in radio cir· 
cuitry. In an oscillator, it is 
feedback that produces contin
uous oscillation. In audio and rf 
amplifiers, feedback helps to 
reduce distortion, to eliminate 
gain variations between ampli
fying devices, and to establish 
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Fig. 5. Circuit-board pattern for the pre· 
amplifier, above, and the amplifier, 
below, foil·s ide view. 
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Fig. 6. Parts-placement guide for the preamplifier, above, and 
the amplifier, below, from the component side. 

desired impedance levels. 
The amplifier stages use 

2N5179 transistors, high gain, 
wide-bandwidth devices 
designed for service in CATV 
amplifiers. The combination of 
circuit components, including 
emitter degeneration provided 
by R11 and R15 pl us the col lec
tor-emitter feedback networks 
of C9/R9 for 03 - and C12/R13 
for 04 - stabilize the gain at 9 
to 10 dB per stage. The input 
and output impedance is 50 
ohms. An auxiliary input is pro
vided, J4, so the amplifier can 
be used for other purposes -
as a preamp for a frequency 
counter, for example. Hay
ward's original design was a 
four-stage unit producing 
nearly 40 dB of gain. It has 
wide dynamic range, so it can 
handle strong signals before 
overloading. But, as with any 
amplifier, it can be overloaded. 
More about that later. 

The power supply is a simple 
tu I I-wave-bridge affair. Such 
circuits have been previously 
described in Ham Radio 
Horizons.6 The transformer can 
be any unit providing a 12-volt 

output. I used a diode-bridge 
package as a rectifier, but four 
silicon diodes can be used as a 
substitute, as shown in Fig. 4. 
The power-supply output filter 
is a simple RC (resistance/ 
capacitance) arrangement 
because voltage regulation and 
ripple are not important in the 
rf circuits used for the voltage
probe antenna. 

Construction 

Two assembly methods are 
suggested for the preamplifier 
and amplifier. You can make 
your boards from the patterns 
given in Fig. 5, or you can 
purchase ready-made boards 
from Whitehouse.? Another 
technique is to make a board 
yourself, using the isolated-pad 
technique. Special drill bits are 
available for making pads of 
various sizes.a Whatever 
technique you use, the boards 
should follow the parts layout 
of Fig. 6. 

Before mounting compo
nents, check the printed circuit 
boards for tarnish and dirt. If 
they are not bright and shiny, 
touch them up with fine steel 
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Fig. 2. Schematic diagram of the preamplif ier. Point A is a voltage·test point, as 
described in the text. Resistors are 1/4-wat t sizes. 

fer from a transmitter and to a 
receiver. In this voltage-probe 
antenna, power transfer is 
ignored. The voltages devel
oped across the resistor are 
coupled via a capacitor to the 
input of the preamp, which has 
a very high input-impedance. 
Because capacitive coupling is 
used, the unit is essentially 
independent of frequency 
across the high frequency 
spectrum. Or, to say it another 
way, it's very broadband. 

Of course, a very short anten
na does not extract as much 

energy from a passing radio 
wave as does a full-size 
antenna. Thus, it is necessary 
to provide some amplification 
of the incoming signals if this 
short wire is to approach the 
performance of its larger coun
terparts. A broadband preampli
fier, with a gain of approxi
mately 20 dB, is used for this 
purpose. The choice of an 
appropriate gain level posed a 
design problem which is still 
not fully resolved. The shorter 
the antenna, the higher the 
gain that is needed. But the 
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Fig. 3. Schematic diagram of the amplifier/power supply. Resistors are 1/4-watt. 

amount of energy extracted by 
the antenna varies with fre· 
quency, with low frequencies 
providing the lowest s ignal 
levels. Thus, the preamplifier 
gain needs to be a tradeoff 
between the frequency range 
and the length of the antenna . 
Too little gain will degrade 
signal strength while too much 
gai n can cause distortion in the 
preamp or amplifier from 

AC 

$-. c 

AC 

0 0 
Fig. 4. A bridge rectifier for the power 
supply can be an assembly such as U 1, 
(at A) or, you can make your own by wir
ing four diodes (RS 276-1102) as shown 
ate. 

strong signa ls, generating spu
rious signals and causing over
load of your receiver front end. 

Circuit components 

The circuit diagram for the 
preamplifier is shown in Fig. 2. 
Any voltage developed across 
A1 is coupled to the input of 
01 through a capacitor, C1 , 
with which R2 forms an RC (re
sistance-capacitance) network 
to attenuate energy in the low
frequency range. Signals in the 
broadcast band can be particu
larly troublesome if you live 
within a mi le or two of a 
transmitter. Signal streng ths 
can be more than enough to 
limit the effectiveness of a 
voltage-probe antenna. Th is 
was a problem in my case, so a 
series trap consisting of L 1 and 
C2 was added to null out a 
broadcaster on 910 kHz. If you 
have no broadcast stations for 
neighbors, L 1 and C2 can be 
el iminated. 

The fet input stage is d irectly 
coupled to an emitter follower, 
02. R3 is used in the source 
lead from 01 to adjust the 
drain current through the FET 
to provide maximum signal 
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wool. Then mount the compo
nents a few at a time. Bend the 
leads slightly to hold the parts 
in place. Then, touch the sol
dering iron to the component 
lead and the copper of the 
circuit board simultaneously. 

r 6~32 x 112 " S CRE'W 

NO . 6 FLAT 

*
__.- WASllE/jS 

>- ~~9l11RERS 

\_

--NO. 6 SOLOER 
LUG 

6-32 NUT 

Fig. 7. A homemade feed-through 
insulator. 

After a second or so, apply a 
small dab of rosin-core solder. 
As soon as the solder has melt
ed, remove the iron. Inspect the 
solder joint. If it has a smooth, 
shiny appearance, all is well. 
But if it looks lumpy or dull , it 
is probably a "cold" joint which 
may fail electrically or mechan
ically. Reheat any cold joints 
until the solder flows freely. 
After soldering each group of 
components, check to be sure 
that no bridges of solder have 
splashed between adjacent 
leads on the circuit board. 

The preamplifier was housed 
in a 41 x 50 x 101 mm (1-5/8 
x 2 x 4 inch) (Radio Shack 
270-239) Minibox. Any enclo
sure of similar size is suitable. 
I used a small ceramic feed
through insulator from my junk 
box to mount the antenna. 
Such components are rapidly 
gaining dinosaur status. A 
suitable mount can be made 
using two fiber washers, as 
shown in Fig. 7. Keep the lead 
from the antenna input to the 
preamp circuit board as short 
as possible. 

A 127 x 177 x 50 mm (5 x 
7 x 2 inch) aluminum chassis 
(Bud AC-402 or Radio Shack 
270-246) was used to house the 
power supply and broad-band 
amplifier. Any chassis or 
Minibox of similar size is 
suitable. In fact, the unit could 
be made somewhat more com
pact if desired. After the 
mounting holes are drilled, the 
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chassis can be given a coat of 
paint in your favorite color. All 
wiring in the unit, other than 
the circuit board, is made 
point-to-point, using tie strips 
for connection points. Be sure 
to observe the proper polarity 
when mounting the rectifier 
assembly and filter capacitors. 
Do not connect the lead from 
C16 to the broadband-amplifier 
circuit board until you start the 
adjustment procedure. The 
leads from the circuit board to 
the phono connectors should 
be kept short. Otherwise, lead 
lengths are not critical. 

Adjustment 

When all wiring of the 
preamp and amplifier/power 
supply is complete, recheck all 
connections. Connect a volt
ohmmeter (VOM) - set to 
measure resistance on the 
highest scale - between the 
plus terminal of C16 and the 
chassis. The ohmmeter should 
kick to a low resistance reading 
and then slowly return to an 
indication of more than 10,000 
ohms. (This action is caused by 
the battery in the ohmmeter 
charging C16.) If the reading is 
low, you have a defective com-

ponent or short-circuit con
nection. 

If the resistance reading is 
high enough, set the VOM to 
read a voltage of approx imately 
20 volts . Turn on the power 
switch; the voltage across C16 
should be between 18 and 22. If 
this check is successful , turn 
off the power and connect the 
lead from C16 to the amplifier 
circuit board. Connect the 
cable from the amplifier/power 
supply to the preamplifier. Turn 
the power on again, and check 
the voltage at the junction of 
RFC1 and RS in the preamp. It 
should be approximately 12 
volts. Make a note of the actual 
reading. Move the voltmeter 
lead to the junction of the drain 
lead of 01 and the base lead of 
02, point A in Fig. 2. Adjust A1 
until the VOM indicates half of 
the voltage reading noted 
above. This completes the 
adjustment procedure. 

Results and Improvements 
In some 20 years of 

hamming, my first try with the 
voltage-probe antenna was 
perhaps the biggest shock. 
Direct comparison with a full· 
size, ground-mounted vertical 

This prototype version of the preamp uses the isolated-pad construction technique. 



with thirty-two radials showed 
40-meter signals originating 
3000 or more miles away were 
often of equal strength on the 
voltage-probe unit. On 80, they 
were down some 10 to 15 dB. 
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Listening to 80-meter ssb 
signals from Japan, one of the 
most difficult paths from 
Connecticut, I found signal 
strength down somewhat but 
the signal-to-noise ratio was 
always better than from the 
full -size antenna. Ground
mounted verticals can be rather 
noisy, but they're great for 
transmitting. Long Beverage 
antennas of 1000 feet or more 
will produce better receiving 
results on long paths. I don't 
have a Beverage for compari
son; the results with a few 
inches of wire will probably 
prevent lazy me from tacking 
several thousand feet of copper 
out through the trees! 

Fig. 8. Circuit changes needed to insert bandpass filters between the preamp and 
amplifier to improve performance. All components are those used in Figs. 2 and 3 ex
cept for S1, which is a two-pole, four-posi t ion, rotary type (RS 275-016). 

of antennas as I know them. 
Placing the short antenna in a 
horizontal or vertical position 
made little or no change. in 
incoming signal strength. Some 
simple experiments with 
ground planes (not connected 
directly to the preamplifier 
assembly) showed no change 

Also, the short antenna 
didn't seem to follow the rules 

in signal strength, whether they 
were in place or not. Also, the 
short antenna did not show 

Table 1. A parts list for the preamplifier/amplifier/power supply. 
RS numbers given are Radio Shack part numbers. 

C1-C14, 
C17-19, incl. 

C15,C16 

CR1 
J1 

J2-J5, incl. 
L1 

L2,L3 

01 
02 

03,04 
R1,R2, 

R4-R23, 
incl. 

R3 

$1 
T1 

U1 

0.1 µF, low-voltage disk ceramic capacitor 
(RS 272-120 series) 
1000 µF, 35V electrolytic capacitors 
(RS 272-1019) 
Light emitting diode (RS 276-041) 
Ceramic feedthrough insulator or homemade 
equivalent (see Fig. 7) 
Phone con nectar (RS 27 4-346) 
Adjustable inductor, 45 to 100 µH 
(J. W. Miller42A825CBI) 
16 µH inductor, 5 turns No. 26 (0.4 mm) 
enamel wire on 250 11 jumbo ferrite bead 
(G. R. Whitehouse, 15 Newbury Drive, Amherst, 
New Hampshire 03031) 
JFET (RS 2036) 
PNP (RS 2022) 
NPN, 2N5179 
Carbon resistors, 1/4 or 1/2 watt 

(RS 271-000 or 271-1300). If 1/2-watt 
resistors are used, they must be mounted 
vertically on the circuit board. 
Linear taper control, PC mount 
(RS 271-217) 
SPST (RS 275-612) 
117V primary, 12V secondary 
(RS 273-1385, 273-1505, or Stancor 8384) 
Bridge rectifier, 100V, 1A(RS276-1152) 

signs of detuning even when 
brought within two inches of a 
large metal structure. The 
results obtained with the short 
antenna inside a wooden-frame 
house were not observably 
different from those obtained 
outdoors. In a cement apart
ment house with metal sup
ports, the system performed 
better when the antenna was 
set out on a window si ll. 

Above 20 meters, a few feet 
of wire thrown out the window 
will su ffice. This is fortunate 
because the performance of 
the voltage-probe antenna 
deteriorates as the frequency 
goes up. Very strong low
frequency signals produce 
distortion in the amplifying 
system. Th is distortion creates 
harmonics (multiples of the 
basic frequency) and distortion 
products (multip les of the basic 
frequency which mix, adding 
and subt racting to produce 
many new frequencies). The 
bas ic design is "wide open;" 
that is, it contains no selec
t ivity, other than input-circuit 
components se lected to reduce 
the strength of signals below 
1.5 MHz. 

Active antennas are in the ir 
infancy. It's an exciting new 
field which takes only a few 
hours in the workshop to enter. 
ham radio magazine has 
published artic les about using 
short antennas in arrays for 
d irect ivity.9 Clearly, the major 
problem is to build an amplifier 
which will handle strong sig
nals without overload, while 
retaining sufficient sensitivity. 
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Fror:it view of the power supply/broad band amplifier. An LED lamp is included to indi
cate when the power is on. 

Th is is an area of development 
which has occupied communi
cations-receiver designers for 
the last 15 years_ Many of the 
amplifier-circuit developments 
for receiver design are directly 
applicable to active antennas. 

My simple unit can be im
proved by placing selectivity 
between the preamp and the 
amplifier. Bandpass filters for 

the ham bands of interest are a 
worthwhile improvement for 
those who wish to use a short 
antenna for serious hamming. 
Suitable filters can be chosen 
from the ARRL Data Book.10 
The use of such filters intro
duces new complexity into the 
receiving system because a 
bandswitch is now requi red. 
Atso, a separate conductor is 

The broadband amplifier is the c ircuit board to the left. The power supply components 
are mounted using tie strips (Radio Shack 274-688). 
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needed to pass de power to the 
preamp, as the signal cable 
cannot be used, see Fig. 8. 

For those with an experimen
tal bent, the field of active 
receiving antennas will be an 
exc iting subject. Radio theory 
as it is now understood would 
seem to preclude similar 
developments of efficient short 
transmitting antennas, but, who 
knows. Meant ime, it's fun to 
say, duri ng an 80-meter QSO, 
"my receiving an tenna here is 
only 12 inches long, OM." 
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a remotelv 
control lea 

antenna 
switching 

system 
BY DAVID MALLEY, K1NYK 

It is fairl y common for hams to 
have multiple antenna systems 
in order to obtain coverage of 
several Amateur bands. This 
appl ies to both the old-timer 
and newcomer alike, since the 
Novice might have an 80-meter 
inverted vee, and dipoles or 
beams for the 15- and 10-meter 

bands. After nearly twenty 
years in the hobby, I finally 
acquired a tower which now 
supports a triband beam (20, 
15, and 10 meters), a 2-meter 
beam, and the old standby 80-
meter vee. With such a variety 
of antennas, three transmission 
lines coming into my some
what smal I basement shack 
would present a problem. The 

three hundred feet of coax 
required to do the job also 
taxed the ham budget more 
than I liked. The answer to the 
problem seemed to be to use a 
remotely control led antenna 
switch located near the top of 
the tower. The existing run of 
coax wou ld be fed into the 
switch while short coax lines 
would be connected to each 
ant enna. The desired antenna 
cou ld then be selected by a 
contro l box in the hamshack. 

While there are commercially 
avai lable switches that would 
do a good job and prevent the 
maze of feedl ines, their high 
price tags made me think in 
terms of a homemade device. 
The circuitry that was selected 
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Fig. 1. Schematic diagram of the remote antenna-switching system. The relays are Radio Shack 275-208 with 12-volt de co ils. The 
power supply must have both the positive and negative terminals above ground. 
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is relatively simple to under
stand and can be easily built by 
the newcomer. Another attrac
tive feature is that all of the 
parts are readily available. 
Information on where to obtain 
the necessary components is 
presented later in the article. I 

S WR OR 
TRANSMI T TER - WA TT ME TER 

(IF USE:DJ 

circuit. RFC1 and C2 are used 
to prevent the transmitter's rf 
energy from floating around 
inside the control unit. 

Now for the remote switch 
itself. When there is no de 
voltage present, the normally 
closed relay contacts provide a 

TRANSMATCH C ONTROL - (IF USE D} - U NIT -

- -- IN $HA CK -- - ------ -

The opposite effect occurs 
when minus 12 volts is applied 
and K2 energizes antenna 3. 

Note that antennas 2 and 3 
are grounded when not in use 
to avoid static charge build-up 
and thus reduce the possibility 
of damage to your equipment. 

REMOTE 
SWI TCH 

ANT. ANT. A NT, 
f 2 J 

~-- ON TO WER --~ 

Fig. 2. Suggested equipment connections when the remote switching system is used with a watt meter (or 
SWR bridge) and a matching network. 

make no claim as to the origi
nality of the circuit used: it can 
be found in the ARAL Radio 
Amateur's Handbook. However, 
a few modifications have been 
made to improve operation and 
add an extra element of safety. 

How it works 

The circuitry for both the 
control unit and the remote 
switch is shown in Fig. 1. The 
12-volt power supply was 
already on hand. However, 
many circuits have appeared in 
the literature. Whether you buy 
or build the power supply, a 
one-ampere rating is more than 
adequate. Caution: Both the 
positive and negative output 
terminals must be ungrounded 
to prevent shorting out the 
supply when it is connected to 
the coaxial cable. 

The two-pole, three-position, 
antenna-selector switch 
applies zero, plus 12 volts, or 
minus 12 volts to the center 
conductor of the coax cable 
going to the remote switching 
box. Fig. 1 shows the selector 
switch in the zero-voltage posi
tion. By studying the wiring, 
you wi II see that the other 
positions determine the voltage 
polarity. By using the coax to 
carry this voltage, you save the 
need for a separate wire going 
up to the remote switch itself. 
C1 serves as a blocking capaci
tor to prevent the supply volt
age from entering the transmit
ter and possibly being shorted 
to ground in the final tank 

straight-through connection to 
antenna 1. In my case, th?t was 
chosen to be the tribande·r, as 
it would be the most frequently 
used. Positive voltage passes 
through diode CR1 to the K1 
relay coil and activates antenna 
2. This voltage is prevented 
from reaching K2 by the 
reverse-polarized diode, CR2. 

The se lector switch, rf choke, and capac
itors fit into a small aluminum box with 
plenty of room to spare. A single-wafer 
switch can be used as long as it has two 
circuits and three positions. 

This capability is a result of 
using dpdt relays, and is one of 
the modifications made to the 
original design. In my case, 
only one-half of the triband 
driven element is always above 
ground. A Blitzbug* is inserted 
in the transmission line at 
ground level to discharge 
excessive static from that 
element. 

Blocking capacitor C3 stops 
the de voltage from going up to 
the antennas while RFC2 and 
C4 keep rf away from the relay 
coils. The values of both C1 
and C3 were increased from 
their Handbook values of 0.001 
ttF. This reduces the reactance 
of the combined series capaci
tance and eliminates the initial
ly high standing wave ratio 
(SWR) on 80 meters. Typically, 
the SWR increases from about 
1.3:1to1.5:1 as a result of 
putting the switch in the line. 
This is a minor increase and is 
not considered important. 
Either 52 or 75 ohm coax is 
suitable for connecting the 
control unit to the remote 
switch. A voltage drop of only 
0.3-0.4 volt was measured over 

· a 31 meter (100 foot) length of 
RG8/U. 

Construction hints 

The control unit is enclosed 
in a 10 x 8 x 6 cm (4 x 31/4 
x 21/4 inch) aluminum box 

• Blitzbug is the registered trade name 
of a lightning arrester manufactured by 
Cushcraft Corporation. 
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The remote antenna selector box is mounted atop the tower, near the antennas it feeds 
(arrow). The seams in the box, and the coax ial cable connectors, should be weather
proofed with sealant to prolong the life of the relays. 

(Radio Shack 270-251). This is a 
convenient size because it has 
enough room to assemble the 
components required. S0-239 
chassis connectors are used 
for the input and output. A six
position ceramic rotary switch 
was on hand , but any two
c ircuit, three-position switch 
would be fine. The junkbox also 
provided the rt chokes, but they 
can be purchased from elec
tronic supply houses. Both C1 
and C3 are 3 kV-rated capac i
tors and are available at supply 
houses. This voltage rating is 
necessary, because a high SWR 
or high transmitter power can 
create very high voltages at 
certain points along the 
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transmission line. Placement of 
components in the box is not 
critical, and the photograph 
shows the parts layout I used. 
The application of dry transfer 
labels completed the assembly. 

The aluminum box for the 
remote switch (Radio Shack 
270-238) measured 13 x 8 x 5 
cm (51/4 x 3 x 2 inches). A 
slightly larger enclosure, 
however, would have made 
construction simpler. Again, 
parts placement is not critical. 
The use of 10-ampere relay 
contacts allows running 2 kW 
PEP without arcing problems. 
Of course, a lower current 
rat ing is satisfactory if high 
power is not contemplated. The 

relays that I selected (Rad io 
Shack 275-208) have 95-ohm 
co ils and draw 0.125 amp when 
12 volts is applied. 

When the wiring has been 
completed and checked, 
connect t he two units with a 
length of coax and make sure 
that the relay contacts energize 
the proper antenna coax 
connectors. This can be done 
by listening for the relay clicks 
as the selector switch is 
rotated , or by using an 
ohmmeter to determine if the 
antenna connectors are 
disconnected from ground 
when activated. Occasionally, 
the relay contacts may be 
sti cky and not close properly. If 
this should happen, disconnect 
the control unit and apply 12-18 
Vac from a transformer secon
dary directly across the input 
coax (or terminal) on the 
remote switch for a few 
seconds. Normal contact
cleaning procedures can be 
used if the relays are not 
sealed. 

If you plan to use a 
Transmatch or Matchbox, it 
should be located before the 
control un it. Many match ing 
circuits do not have de 
continuity between their in put 
and output te rm inals and would 
prevent the control voltage 
from reaching the remote 
switch. Experience indicates 
that for an SWR bridge or 
wattmeter to fun ction properly, 
it should be placed before the 
control unit (refer to Fig. 2). 
Before mounting the switch 
outdoors, the enc losure should 
be well sealed along mat ing 
edges and corners to keep 
moisture out. Si licone sealant, 
such as used for bathtub 
caulki ng, seems to be ideal for 
thi s application and is available 
in small tubes from hardware 
and discount houses. 

Finally, I should point out 
that the remote switch al lows 
some amount of convenience 
in disconnecting the rigs from 
the t ransmission line that 
enters the house, since on ly 
one is present. This also 
implies that only one Blitzbug 
(or equivalent) need be 
purchased. HRH 
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July 6, 01(J(JZ - W2QPQ/1 set 
up at Pine Mountain State Park, 
Vermont. Transmitter final 
input, 2 watts; receiver, direct 
conversion; antenna, long wire; 
frequency, 40-meter band. 

What kind of vacation can it 
be when you take along a child 
not yet two-years old - even to 
a cabin in the woods? Just as 
she does at home, Helen will 
be cooking and making beds, 
and we will take along enough 
disposable diapers to fill the 
back of the station wagon. You 

pretty) I found a couple of trees 
about 75 feet apart, heaved the 
fishing line into them, tied on 
the antenna wire, and I was in 
business. But, no contacts. 
Strange - there should be a 
lot of guys looking for 
Vermont! 

July 7, 19QJ0Z - Still no 
contacts. July 8, 0238Z -
W3SPA - Baltimore - Jerry 
- my AST 559, his AST 599. 

about open-party-boat fishing 
on Long Island Sound; they 
don't have anything like that 
where he is. We signed when 
his lunch hour was over -
that's when he operates. 
Wonder how he handles a key 
and a sandwich at the same 
time! We made asked for 
tomorrow . .. same time, same 
frequency. 

July 12, 02QJ0Z - WB8SDD -
Oberon, Ohio - Peter - my 
RST 599, his RST 569. 

can't imagine all the things Today I helped a Boy Scout 
that she thought were neces- show off his ham station. Peter 
sary. But when she saw my is at Scout camp near Cleve-
little ham rig she ob- - .. · , land, and he is running about 
jected. Helen: "You're <: - ~· ":~"--·:. \ ,: ··· • 

1
r;-'- . the same kind of operation that 

not taking an Amateur · .·\,. (1 _- -~.am here, except that today 
Radio, are you?" Me: . . · - -

1 
\\.:. , . he had a bunch of would-

Stony silence, mean- ·ltJ, ,. ., be hams watching him 
ing that I darned well , · ' , , '"· . · - ~· make contacts, and I 
am. Helen: "When ;' ,\ --~-- ·. . had to say hello to 
will you get a . - :ti"-~- · . Tommy, and Lou, and 
chance to use it?" " ·; ·- - \ ~ ·:r · Harry, and all the rest, all 
Me: "I'll have \ 

11 
___ '"'::1-~\ ~_::\.~ , './ '. . . of which Peter translated from 

G
plenty okf time. ~ - · 

1
-j;,, ·-,._ ... --..6 \ ;, · ~orfse intok~nglish. Hef built his 

ary ta es a nap ', , l \, f ;"-' . . · ., ng rom a 1t - part o his 
every afternoon, so \!1 ; / .. -- , · \!.\A. .. ~ . , ff-"'""1..~ . ""-· -

1
. Radio Merit Badge require-

we'll be ti~d down · \.i.\ -~ 1 ,Y. ~ --~-~ ment - and it 
to the cabin then. \ J -~·- 1~ - , ~ -- · _,,_~ sounded pretty 
What about after sup- . \, ''., ~-- - . _ _ ____ ~-~ good. We both 
per . . . where can we go in ~..... · ~...,..... >. ~':... wondered why 
the ~vening? And ho,':" ~uch "'--:-:-:~ ~- ~-· ~ . · >--:' his 35-watt 
reading can you do? Final '.:.::"'' __ ,; N .-" rr.~ · signal was 
compromise: I will operate only " · weaker than my two 
during his nap and an hour have to homebrew it. We were watts - must be conditions. 
after supper. having a good oso when Food at camp is awful; he did a 

July 6, 0230Z - No contacts. 

We did not see the cabin 
before we signed up for it. 
"Pine Mountain" sounded 
good. I visualized a place miles 
from any source of ORM, and 
Vermont is pretty. The cabin 
had all the conveniences -
outside! No electricity. That 
gave me the idea of taking 
along a low-powered rig. Some 
quick arithmetic convinced me 
that a couple of lantern 
batteries would last the whole 
two weeks if I did not transmit 
too much. The transmitter
receiver, plus an electronic 
keyer, a hundred feet of No. 18 
wire, and a spool of 22-pound
test nylon fishing line, an 
antenna tuner, plus phones, 
and there was my station. After 
we arrived at the cabin (it was 

someone with a gallon* opened three-day hike with only the 
up on top of me and wiped me bare necessities to get along in 
out. That's what happens with the woods; his parents cannot 
a low-powered rig , and you understand why he does not 
learn to accept it. write longer letters; they have 

July 10, 1945Z - VE2AA V -
Ontario - Ted - my RST 589, 
his RST 599. 

Ted is a radio maintenance 
man at an RCAF base some
where in Ontario. We had a 
long rag-chew, mostly without 
ORM, about vacations and 
fishing. He is planning to go on 
leave next month. Maybe I 
ought to investigate the fishing 
while I'm here. Ted says that I 
could learn to fly-cast without 
much trouble, and he's really 
enthusiastic about it. l told him 

*Gallon= big signal; a kilowatt trans
mitter. 

something called "Middle 
School" before Junior High 
where he comes from. You 
learn all sorts of things on the 
Novice portion of the band! 

July 14, 1935Z - No contacts. 
July 15, 02QJ0Z - No contacts. 

It pays to check things out 
every once in a while. And, 
I ike Peter, my Boy Scout 
contact of the other day, I 
should learn to be prepared. 
The reason for all those "no 
contacts" was no antenna. 
Coming out of the cabin this 
morning, I happened to look 
up and noticed that the 
antenna wire had broken off 
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just where it was tied to the 
nylon line. The feeder portion 
had stuck in the tree, and I was 
putting power into about 25 
feet of wire slanting up into the 
branches. I got everything 
down and - of course - had 
not brought a soldering iron 
along. A trip to the Park Super
intendent's maintenance shop 
took care of that. When the 
antenna went up again, it was 
cut a little closer to a half-wave 
at 40 meters. It was all 
completed in time for my 
regular schedule with Ted. He 
suggested a lightweight re
chargeable soldering iron, plus 
a few simple tools, if I ever do 
this kind of trip again. 

July 16, 2040Z WD4GHY -
Ft. Lauderdale, Florida - Bob 
- my AST 569, his AST 589. 

Sometimes CW can lead to a 
little mix-up, or maybe people 
hear what they want to, not 
what you say. Bob is retired, 
used to live in Bay City, 
Michigan. Some retirement! 
He's busier than ever before, 
working on his boat, his house, 
and his rig. Then he asked me 
how old I am and what I do 
for a living. Maybe he got the 
figures all mixed up, or maybe 
my keying is not all that 
perfect. Anyway, he somehow 
got the idea that I am we ll 
along toward retirement myself, 
and began boosting Florida. 
" Give it some thought, Steve 
. . . you'll be down here with us 
having a ball in a few years! " 
Just then, Gary woke up, 
squalling to be changed, and I 
had to ORT - Helen tells me a 
father should have a hand in 
every aspect of child-rearing. 
So I told Bob that I had to go, 
but did not tell him why. It 
would have involved too many 
explanations! 

July 17, 1950Z - VE1PB -
Halifax, Nova Scotia - Burt -
my AST 559, his AST 589. 

Right after signing with Ted 
I worked another Canadian. 
When we had gone through the 
opening amenities, Burt asked 

·rhe FCC, Federal Communications 
Commission. 
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me what I do, and I told him. 
Seems that he sells the same 
kind of stuff in the area around 
Halifax, and he kept asking 
questions about the specific 
lines I handle, and what's good 
about them. It sounded as 
though he might want to 
change manufacturers, and 
was looking for some unbiased 
information. I was a little 
worried about the trend the 
OSO was taking - where's 
the line between social conver
sation and business in a situa
tion like this? So I suggested 
that we continue by mail after 
I got back home. I just wonder 
if - along with the other OSLs 
I expect to find when I return 
- there will be one from the 
Friendly Candy Company.* 

July 17, 2350Z - KZ5HC -
Canal zone - Frank - my 
RST 339, his AST 599. 

Wow! This is a record, for 
me, for miles per watt! I'l l have 
to check in an atlas just how 
long a haul it was. It was a very 
brief contact ; Frank had a 
phone-patch sked on for 
2400Z and was spending a few 
moments in the CW portion of 
the band, just listening, when 
he heard my CQ. That was 
lucky - with low power you do 
not usually call CO. It pays off 
better to listen and answer 
someone who's calling. We 
used most of the time just to 
get the calls, AST and QTH 
information exchanged. My 
signal must have been very bad 
down there, and he had a lot of 
patience. That's what makes a 
good operator. I' ll have to add a 
special "thank you" on my QSL 
to him. 
July 18, 183flZ - W1LAP -
Stacey, New Hampshire - Dan 
- AST 599 both ways. 



• 

Real DX. There cannot have 
been more than 120 km (75 
miles) between us. But it was a 
fun contact; you take the locals 
with the exotic ones and enjoy 
them all. When Dan told me 
that he is a farmer, I joked and 
asked, "Antenna farmer?" 
Well, whatever else he grows, 
he sure grows antennas! I'd 
like to see his 40-meter 
rhombic - three wavelengths 
on a leg! 

July 18, 191fJZ - K5LTA -
Huntsville, Alabama -
Ruth - my RST 579, her 
RST 599. 

That was a tough 
oso. Started easily 
enough, exchange 
of basic informa- . f· 
tion, then she . { ·.;:'. ?' 
began to · ~.f 
warm up 
the key. 
Well, I 
stuck with it 
for a while, 
and we were 
really moving 
the Morse back 
and forth. Final ly I 
peaked out, but she 

give her as much help as 
possible in getting ready for 
the trip back. At any rate, I 
tuned around and there was a 
terrifically loud signal, a good 
note, but the worst CW I'd ever 
heard - slow, with uneven 
dots and dashes and some 
long pauses. I called him and 
after a bit he came back to me. 
He was in Altonville, about 

was still going strong, >. . J 

so I gave up and sent, "··t-~~\ ; ·~(. t; ~ 
" Pse ORS" - no lame :~, ·~ 1·1 \ 
excuses about poor Y~1 , ' • · ·.. . 
readability, either. From ">: ~ •. 
there on it was pretty good, 
but I was still scribbling fast. 
She did say that she was rag
chewing only as a break from 
handling traffic. Somewhere 
along the line Helen heard me 
muttering, and looked over 
my shoulder at the scratch pad 
on which I was making notes. 
Then she said nastily, "What's 
the matter, honey, a woman too 
much for you?" 

July 19, 21QXJZ - W1CAF -
Altonville, Vermont - Henry 
- my RST 599, his RST 599. 

I figured that this would be 
the last contact. We were to 
leave for home tomorrow, and 
there would be a lot of packing 
to do. Helen has been very 
good about the fact that my 
one-hour hamming periods 
have stretched well beyond our 
agreed time, and I wanted to 

five miles down into the val ley. 
It's a big town (or a small city) 
where we had done some shop
ping and one night saw an out
door movie whi le Gary was 
as leep in the back seat. Henry 
said that he'd heard me on but 
had not called me before this. 

After some talk, I invited 
Henry up to the park to see our 
cabin and my rig, but he said 
that he couldn't. Then I told 
him that I had to go to Alton-
vi I le to buy some disposable 
diapers for the trip home, and 
that I cou ld stop in to say hello 
to him in person. A long pause, 
then he said okay, and gave me 
his address. 

It was a big old frame house, 
and I could see the 40-meter 
dipole strung from the eaves to 

a tree in the back yard. A 
woman let me in and said that 
Henry was in back. I went to an 
enclosed back porch and saw a 
litt le old man in a wheel chair, 
hunched up in front of a rig. 
The rear was arranged in a 
semi-circle so that he could 
reach almost everything with
out moving very much. After 
inviting me to sit down, he told 
me that he had not really 
wanted me to come - he 
seldom had company - but as 
long as I was in the neighbor
hood, and from out of town 
and all ... 

Henry was almost totally 
incapacitated by arthritis. His 

station had been set up for 
him by some of the local 

hams, who had arranged 
things so that hardly 

any adjustments 
were necessary. 
When he was in 
position to oper

ate, hishouse
keeperturned 

everything 
on with one 

switch. 
The trans
mitter 
was crys
tal con-

trolled, and 
he could change fre

quency by hitting a microswitch 
clipped to his wheelchair. The 
receiver tuning had a st ring 
drive wh ich came out to a big 
wheel near his less-cri ppled 
hand. He keyed the transmitter 
by blowing on the cone of a 
little speaker which was in a 
sort of VOX circuit, which his 
buddies had also worked out 
and installed. No wonder his 
CW was slow and uneven ! 

We talked for a while, then I 
remembered Helen waiting for 
me in the cabin, so I said so 
long and left. When I got back 
to Pine Mountain, before I 
unplugged everything, I gave 
Henry a call and sent " 73" 
several times. No answer, but 
perhaps he was listening. 

July 19, 2350Z - W2QPQ/1, 
Pine Mountain State Park, 
Vermont, closed station. 

HRH 
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30 MHz . then get this book It covers everylh1ng 
m lh1S held I N 26208 13.ts 

TRAINING PACKAGES 
TAPES 
Crack the code and ace your e .. am by studying 
the new way with our selec11on o f casset les Just 
drop them into a cassette p layer and sludy 
anywhere easily and quickly You'll have great 
results 

Uca1MllH 
Novice Theory Tapes prepare you tor the FCC 
novice e,.;am C learly presenled material can be 
reviewed many !Imes. I N 26306 IS.ts 

CocleTopes 

5 word per min. Blitz Tape I N 26308 4.15 
6 word per min Blitz Tape IN 26309 4.ts 
13 word per min Bhrz Tape I N 26310 4.95 
20 word per mm Bhlz Tape ! N 2631 1 4.95 

ij Tl.~.~ ... r~1c'~~· -·-···· (~···~·'"""" 

T• co Code Pr..:tice Tape ire guarantMd lor 
Ille. 
Novice lape IN 31461 
5 wpm tape IN 31450 
7', wpm rape l.N 31451 
tO wpm tape IN 31452 
13 wpm tape IN 31460 
15 wpm tape 1.N 31454 
17 wpm tape IN 31455 
20 wpm \ape I N 31456 
22 wpm tape IN 31457 
25130 wpm tape I N 31458 
35140 wpm tape I N 31 459 

Ameco Code T-

3.95 
3.95 
3.95 
us 
3.ts 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 

Junlor Coct. CourM JlOO-T Covers slarl to 8 
wpm IN 24819 4.tS 
Actv•nced COCS. Courae #103-T From e· 10 18 
wpm IN 24821 4.SIS 
Sen6or Code Courw #101 -T Ooub~e 1englh 
coveri ng the Junior and Advanced Covrses start 
to 18 wpm I N 24820 1.tS 
E1lr• Cln• Code Coul'M •1 CM-T Covers from 13 
wpm to 22 wpm includes FCC type exam I N 
24822 4.SIS 
G-rol CIM1QSOltpH1105-QT 12. 13. 14 . & 
15 wpm I N 24827 4.95 
E1tr• Cl•s QSO I- t1CMSQT 19. 20. 21. & 22 
wpm I N 24826 . 4.95 

K•tronk:a 

QSO Code T- Covers 7 .. 10. 13. & 15 wpm 
Be ready ror the new FCC ei-:amst I N 28906 4.15 

Remember, you can Call Toll Free: 1-800-633-3410 in the U.S.A. or call 1-800-292-8668 in 
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday. 



BY HARRY LEEMING, G3LLL 

A ft er I moved to a new location 
in November, 1976, my 
thoughts turned to antennas. 
At that time the only band 
offering a chance of trans
atlantic QSOs was 20 meters. A 
beam was considered essential 
if contacts were to be at all 
pleasurable. 

After much thought and con
sideration I decided to try a 
delta-loop beam, and after 
some trial and error this 
resulted in the inverted-V, two
element delta loop described in 
Ham Radio Horizons for 
June, 1978. 

The delta loop is really an 
out-of-shape quad and seems 
to retain the quad's qualities. 
Like the quad, it is famed for 
good results when mounted at 
modest heights, and this is 
usually attributed to a low 
angle of radiation. Perhaps this 
is true, but vhf tests do not 
seem particularly convincing. 
There may be other reasons. 
Perhaps the loop construction 
results in a " contained fie ld" 
with less signal lost in nearby 
objects. Loops are certainly 
quiet on receive, and it would 
seem sensible that an antenna 
which picks up less interfer-
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Rides Again 
ence from local electrical 
wiring in the receive mode also 
wastes less rt on transmit by 
not pumping it into the same 
wiring. Certainly loop antennas 
do seem to produce fewer RFI 
problems and more DX, and, 
after all, that is what most of 
us want. Theoretical arguments 
aside, to me even a one
element delta loop seems to be 
at least an S-unit ahead of the 
most carefully trimmed and 
oriented multi-band dipole. 

To return to the story - after 
having used the 20-meter, two
element delta loop for a few 
months, the sun broke out in 
spots, and 15 meters opened. I 
temporarily interlaced a 15-
meter driven element inside the 
20-meter-element. This made a 
very satisfactory antenna, but, 
like Oliver Twist, I still wanted 
more. Next, a reflector was put 
in place. This gave me some 
gain toward the U.S. By this 
time winter was approaching 
and antenna activity for the 
next few months was confined 
to putting things back every 
time they blew down! 

The new loop 

With the advent of spring 
1978, the delta loop was long 
overdue for rebuilding , and to 
ensure future reliability I 
decided to completely dis
mantle it and start again. 
Previous rough measurements 

had seemed to indicate that 
the length of wire required was 
somewhat more than that nor
mally used for quad loops. 
Therefore, I decided to make 
more accurate measurements 
so as to help anyone who 
wished to duplicate the anten
na. The previous construction 
was of No. 22 AWG (0.6-mm) 
wire for the loops, but this 
could not withstand storms. I 
selected copper/nylon braid for 
the new antenna because of its 
strength. This brought a bonus 
in that it proved to have much 
less tendency to "whistle" in 
strong winds. 

I then decided to make the 
antenna cover the three main 
long-distance bands, and first 
of all the driven elements were 
installed and experimentally 
altered in length until they 
were resonant in the center of 
the three bands. The required 
length of copper/nylon braid 
varied, depending upon the 
shape of the antenna, but the 
eventual shapes and lengths 
that proved satisfactory are 
indicated in Fig_ 1. No meas
urements of impedance were 
made, but various handbooks 
would lead one to expect that 
the impedance of the driven 
element operated on its own 
would be somewhere in the 
region of 100-150 ohms. This 
seems to be the case, as 
feeding the driven element 



directly with 75-ohm coaxial 
cable results in an SWR of 
between 1.5 and 2 to 1. 

At the time that I was 
rebuilding the antenna, a 
friend, G4GCT, was experi
menting with various designs 
of balun transformer, and 
measurements of their loss 
were made. Some samples 
showed a slight loss, and this 
loss increased when they were 
encapsulated. For comparison 
purposes an expensive com
mercial balun was obtained and 
was found to be surprisingly 
inferior to most of the home
brewed samples, giving a loss 
of almost 1 dB. This may not 
seem like much, but losses add 
up, and even 1 dB brings the 
output of a 200-waff transmitter 
down by 30 watts or so. Give 
the same inattention to two 
other lossy points and you are 
down to half power. 

Being in the hi-ti trade, I have 
long since proven the extreme 
efficiency of ferrite cores in 
stopping rt from flowing on the 
surface of leads entering hi-ti 
amplifiers. A quick check with 
a dummy load fed with a length 
of coaxia:I cable wrapped round 
a ferrite core showed no loss 
of power or increase of SWR, 
and so, while good results had 

been obtained without a balun 
of any kind, I decided to install 
a ferrite-core, choke-type balun. 
The coaxial cable was discon
nected from the antenna, 
wrapped six times round two 
38-mm (1 V2 -inch) stacked cores, 
and reconnected to the anten
na. It works! Previously, I had 
been able to hear a distorted 
version of my voice in the 
headphones while transmitting 
on my FT-101. The balun cured 
this, so it obviously has 
stopped rt from coming down 
the outside of the coaxial 
feeder. It seems, therefore, that 
a couple of 50-cent cores wil l 
do all that a $20 balun will, 
except give a 1 dB loss! 

Being eager to get back on 
the air, I used the antenna in 
its one-element form (firing 
east/west) for some weeks. 
Very good results were ob
tained, and I wondered how 
I could retain this feature, and 
yet have a good front-to-back 
ratio and gain toward the U.S. 
when I wanted it. A note in the 
Radio Society of Great Britain's 
booklet Amateur Radio Tech· 
niques referred to a solution 
advocated by W6AJZ. Why not 
bring the reflector adjustment 
into the shack? W6AJZ's 
method is shown in Fig. 2. A 
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Fig. 1. Dimensions and mounting details for the driven elements of the delta-loop 
antenna. Loops of the same size can be used for reflector or detector if fed with twi n
lead transmission line as described in the text. Nylon cord or fishing line is used to 
support the tops of the loops and to pull the bottom corners out to position . Lengths 
given for the loops are total length of wire around the loop. 
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Fig. 2. The basic configuration of a two· 
element delta- loop beam. The tuning 
capacitor adjusts the reflector to reso
nance for best gain and directivity of the 
beam. It can be located in the shack at 
the end of twin-lead feeder wh ich is a 
mu ltiple of a half-wavelength , as d is· 
cussed in the text. 

length of transmission line 
runs from the center of the 
reflector to the operating 
position. If this line is elec
trically an exact number of half 
wavelength long, it effectively 
brings the center of the reflec
tor into the shack so that 
adjustments can be carried out 
in comfort. 

A second 20-meter element 
was slung from the fm broad· 
cast antenna which is mounted 
on top of the mast. It was 
positioned so that at the 
bottom it was around 3 meters 
(10 feet) from the driven 
element. One electrical wave
length (approximately 17 
meters, or 58 feet, allowing for 
the velocity factor) of 300-ohm 
ribbon feeder was connected to 
this element at the center, the 
other end being brought down 
to the operating position. A 
one-turn loop was connected 
to the end of the 300-ohm 
feeder to allow checking with a 
grid-dip meter. The element 
proved to be resonant at 14.2 
MHz. Short extra lengths of 
300-ohm feeder were added 
until resonance fell to 13.8 
MHz, and a 500-pF variable 
capacitor was then connected 
in place of the loop as shown 
in Fig. 2. This allowed the 
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resonant frequency to be 
altered. 

This was it - would it work? 
Well, yes and no! A gain 
toward the U.S. of about one 

element. The SWR was found to 
be almost completely unaf
fected by the tuning of the 
reflector, and so my conclusion 
was that the delta loops were 

Fig. 3. The driven elements are in the same vertical plane, and fed in 
parallel as in Fig. 1. The parasit ic elements are all mounted the 
same distance from the driven element at the top, but are 
staggered in distance from it at the bottom. The 20·meter 
elements are 1.8 meters (6 feet) apart at the bottom, 
and the 10·meter ones are 0.9 meters (3 feet) apart, 
with 15 meters halfway between. Separate twin· 
lead feeders are connected to the parasitic 
elements for each band. The balun is a 
few turns of coaxial cable wound 
through a ferrite core (see text). 

PARASITIC 
ELEIENT 
FCC OS 

S-unit (over the delta loop on 
its own) occurred when the 
capacitor was set at anything 
above about 50 pf or so. The 
front-to-back ratio was very 
poor, adjustment of the capaci
tor was very broad, and the 
tuning very flat. Attempts to 
tune the reflector to act as a 
director were disappointing and 
produced no gain or front-to
back ratio at all. 

At this point I decided to 
recheck the standing wave 
ratio, because adjustment of a 
parasitic element should nor
mally have quite an effect on 
the impedance of the driven 
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' ' " 
too widely spaced. This was 
indeed the case, and, upon 
reducing the spacing to 1.8 
meters (6 feet), things really 
started working. The front-to
back ratio increased dramati
cally. By altering the length of 
the feeder cable slightly and 
tuning the variable capacitor, I 
was able to fire the beam east 
or west, although with some
what less gain when the reflec
tor was tuned as a director. The 
SWR was also quite sensitive to 
the tuning and could be 
brought down to around 1 to 1. 

Normal quads and delta 
loops for 20 meters use 

spacings of around 2.4 to 3.6 
meters (8 to 12 feet) and it is 
not clear just why such close 
spacing is needed for the best 
results with my delta loop. 

' 
" \ 

" 

Perhaps the following points 
are worth thinking about, 
however: 

1. Most measurements of 
quads and delta loops are 
made on vhf scale models 
which are mounted several 
wavelengths in the clear; the 
presence of the roof could 
be affecting results. 

2. The thickness-to-length ratio 
of the vhf antenna elements 
is likely to be very much 
different from that of a high
frequency antenna even if 
wire, rather than tubular 
elements, is used. 



3. Having the tuning control in 
the shack enables instant 
reversals to be made, and 
hence the merits or faults of 
the antenna are more readily 
noticed. A spacing of 1.8 
meters (6 feet) gave the best 
results, so whatever the 
textbooks say, and whatever 
the reason, this it remains! 

Next, a 15-meter reflector 
was added and connected to 
the same 300-ohm feeder, 
which, on 15 meters, was 1 V2 
wavelengths long. This was not 
a success, and while slight 
gain and front-to-back ratio 
resulted, the tuning was poor 
and indecisive. Also, 20-meter 
operation suffered. Hence, it 
was found necessary to use a 
separate 300-ohm feed for each 
band. 

The final design 

Ideally, the elements should 
be spaced at 0.9, 1.3, and 1.8 
meters (3, 4, 5, and 6 feet) re
spectively, at the top as well as 
the bottom, but the arrange
ment shown in Fig. 3 is me
chanically convenient and 
works well. The feeder from the 
driven element can be any 
good quality 75- or 50-ohm twin 
or coaxial feeder. The feeder 
from the reflector should be 
open wire or TV-type ladder 
feeder, but 300-ohm ribbon 
works quite well unless you 
reside in a very damp climate. 
Be sure that the parasitic
elements feeder is kept wel I 
away from any metal objects, 
and, if possible, mount it on 
stand-off insulators. The elec
tri cal length of a half wave
length is approximately 5112, 7, 
and 11 meters (18, 24, and 36 
feet) on the three bands, and 
open wire or ladder feeder 
should be cut to a multiple of 
this: for instance, 21.9 meters 
(72 feet), which equals 2 x 36, 
3 x 24, and 4 x 18 feet. This 
is a suitable length for all 
bands. 300-ohm ribbon feeder 
has a velocity factor of around 
0.8, and so a length of about 
17.6 meters (58 feet) is suitable. 
When you have decided on the 

length of parasitic feeder, add 
about 1.2 meters (4 feet) to the 
20-meter feeder, 0.9 meter (3-
feet) to the 15-meter feeder, 
and 0.6 meter (2 feet) to the 10-
meter feeder, so as to bring the 
element and feeder resonant as 
a reflector when the tuning 
capacitor is set at maximum. 

Trying it out 

First of all, test the driven 
element by measuring the SWR. 
If the elements have previously 
been trimmed and adjusted by 
a grid-dip meter the SWR 
should measure around 2 to 1." 
The SWR will vary somewhat as 
you tune across the band, but 
if it goes above 3 to 1 and is 
much worse at one end of the 
band than the other, it will be 
necessary to adjust the length 
of the driven element to even 
out the response. 

Once you have the driven 
elements working, install the 
parasitic elements. For con
venience of construction, 
parasitic elements can be 
made the same size as the 
driven element, there being no 
need to adjust it exactly to 
frequency, as this will be done 
later from the operating 
position. 

Next, bring all the feeders 
into the shack, and put one-
tu rn loops on the end of the 
tuned feeders going to the 
three parasitic elements. 
Check, with a grid-dip meter, 
the resonant frequencies of the 
parasitic elements plus tuned 
feeders. There will be quite a 
number of resonant points, bu t 
main resonances should occur 
approximately 100-200 kHz 
below the lower end of each of 
the bands. If necessary, adjust 
the length of the open wire 
feeder until this occurs. Note 
that grid-dip meters are not 
usually accurately calibrated, 
and so the frequency should 
be checked against a frequency 

·connect a one-turn coil instead of the 
feeder to measure resonant frequency. 
You can only do this on the roof; you 
cannot grid·dip the driven element 
frequency at the end of the feeder. 

meter, or mon itored on an 
accurately calibrated receive r. 

Having done all this you are 
in business. Leave the coils in 
place and you have a three-

,---,. 
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Fig. 4. A single loop can be made to work 
on th ree bands and fed with one feedline 
if you use a tuner and open wi re line. It 
also works to some extent on 40 meters. 
It 's a good substitute for a t rap dipole. 

band beam which will give 
good results in your favored 
direction. Disconnect the loops 
and wire in a variable capacitor 
of approximately 500 pF maxi
vum, and the beam becomes 
reversible. If you measure the 
SWR you should find that 
maximum forward gain and 
front-to-back ratio, w ith the 
parasitic element acting as a 
ref lector, occurs with the 
variable capac itor set very 
slightly toward the maximum 
capacitance side from that 
which gives minimum SWR. 
Maximum forward gain in the 
oppos ite direction occurs with 
the capac itor near minimum, 
and in my case results in an 
SWR of about 1. 75 to 1. 

Front-to-back rat io is about 
3 or 4 S-units on local ground
wave stations, and on stations 
several thousand miles away. 
The gain under these condi
tions is 1 V2 to 2 S-units when 
operating a director. Directivity 
on stations less than a thou
sand miles away varies greatly 
with conditions, and can be as 
good as that indicated above or 
almost non-existent if reception 
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R-X Noise Bridge 
All Palomar Englneen products are 
made In U.S.A. Since 1965, manufacturers 
of Amateur Radio equipment only. 

• Learn the truth about your antenna. 

• Find its resonant frequency. 

• Adjust it to your operating frequency quickly 
and easily. 

I f there is one place in your station where you cannot risk uncertain resu lts 
it is in your antenna. 

The Palomar Engineers R-X Noise Bridge tells you if your antenna is 
resonan t or not and , if it is not , whether it is too long or too short. All this 
in one measurement reading. And it works just as well with 
ham-band-only receivers as with general coverage equipment because it 
g ives perfect null readings even when the antenna is not resonant. It gives 
resistance and reactance readings on dipoles, inverted Vees, quads, 
beams multiband trap dipoles and verticals. No station is complete 
without this up-to-date instrument. 
Why work in the dark? Your SWR meter or your resistance noise bridge 
tells you only half the story. Get the instrument that really works, the 
Palomar Engineers R-X Noise Bridge. Use it to check your antennas from 1 
to 100 M Hz. And use it in your shack to adjust resonant frequencies of 
both series and paralle l tuned c ircu its. Works better than a dip meter and 
costs a lot less. Send for ou r free brochure. 

The price is $49.95 in the U .S. and Canada. Add $2.00 
shipping / handl ing. Cal ifornia residents add sales tax . 

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

Palomar Engineers 
Box 455, Escondido, CA. 92025 • Phone: [714 ] 747-3343 
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is by high angle radiation . Th is 
fact of life applies to all beams. 

A simple version 

During construction and 
testing of this antenna, the 
effect of using one 20-meter 
element as a multiband delta 
loop on 10, 15, and 20 meters 
was tried; it proved most 
effective. Directivity on 20 and 
15 meters is the typical figure
eight pattern while as far as 
cou ld be ascertained, good 
resul ts on 10-meters short skip 
in all direct ions occurred. This 
arrangement is shown in Fig. 4, 
and can be highly recom
mended to anyone wanting 
good resu lts for minimum 
effort. 

Final notes 

Signal fading makes it 
almost impossible to evaluate 
antennas over long paths by 
the usual method of making 
contact and asking for reports. 
If you doubt this, ask any 
stat ion for comparative reports 
between " my old antenna" and 
" my new antenna," giving them 
two transmissions on the same 
antenna. Most stations wi ll 
tell you that " the new antenna" 
is better - if you don't be lieve 
me, try it ! 

Resonant antennas shou ld 
perform exactly the same 
whether receiving or trans
mitting, and should give the 
same gain in either mode. 
Comparative tests with 
antennas should be done in 
the receive mode, as this 
enables the test to be repeated 
and comparisons made with 
many stat ions. Tests carried 
out with only one or two 
stations can produce mislead
ing resu lts, as it is the average 
results that real ly matter and 
not what happens with a partic
ular station under a particular 
set of conditions. Only after 
months of operations do the 
fu ll merits of an antenna 
become clear - I can only say 
that I am delighted with the 
low-cost, reversible delta loop. 
If you hear me, give me a 
shout. HRH 
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· They ~ay· "beauty is as b;~uty does". And the streamli~:kci, 
low silhouette Larsen KUlrod Antenna performs as beautifully 
as it looks! 

You get real performance, thanks to solid contacts with no 
power wasted i_r:l inefficient base or phasing coils. And there's no 
power loss through inefficieriH11gh loss whips when you use a 
Larsen KUlrod Antenna. 

These antennas were engineered to serve the tough, 
highly competitive two-way communications field. They are in 
demand and sold througho1:Jqh~ United States and around the 
world - though often priced'a:hit above other antennas. The 
reason? Top performance andjooks. · 

Larsen KUlrod Antennas are available at leading Amateur 
stores. Choose from a variety of easy-to-install permanent and 
temporary mounts in the 50, 144, 220 and 440 MHz 

. amateur freque.ncles. . , .... 
<·:· · Write to(al~ee catalog ·a:a~iname of the.nearest Larseri' 4

' . · 

dealer. And before I orig you'll tie getting "fine signal" reports : 
on your new Larsen KUlrod. 

You can HEAR the difference! 
11611 N.E. 50th Ave./ P.O. Box 1686 
Vancouver, WA 98663 /Phone: 206/573-2722 

In Canada write to: Unit 101 • 283 E. 11th Avenue 
Vancouver, B.C. V5T2C4/ Phone: 604/872-8517 

® KUlrod is a Registered Trademark of Larsen Electronics, Inc. 

FUN 
New friends, 
New horizons, 
and New challenges. 
Enjoy life with 
ham radio. 

Here, In one easy·to·read ful· 
ly Illustrated book, you wlll 
find everything you need to 
know to get an amateur 
llcense and assemble and 
operate your ham station. 
The package also contains a 
workbook with sample ques· 
tlons, and a cassette tape 
that Is an easy step-by-step 
guide to the Morse code. 
Get the complete Tune In 
The World With Ham Radio 
package at your f avorlte 
dealer or direct from ARRL. 
Just $7.00 USA, postpaid. 

Enc losed is $___or charge my ( ) VISA 
( J Master Charge for the TUNE IN THE 
WORLD WI T H HAM RADIO pack age. 

NA ME 

ADDRESS 

CITY 

STATE ZIP 

VISA/MC Number MC Bank 

Expiration 

AMERICAN RADIO 
RELAY LEAGUE 

225 Main Street 
Newington, CT 06111 
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The New HAM IV - just one of six 
rotors from CDE to profess ionally 
target your signal for better communi
cations . . . exclusive features l ike 
all-steel gear systems and posit ive power 
brake make the HAM IV the newest 
standard by wh ich all other rotors 
are judged. 

ON TARGET KIT 
Send for your EMBROI DER ED PATCH, 
WAL L CERTIFICATE, T IME Z ONE 
GUIDE. Plus 
details on the 
CDE Rotor to 
match your 
antenna. 
Enclose $1 for 
hand I ing and 
mailing costs. 
Send to: 

ON TARGET 

l!P.t9:0 RN ELL· 
~UBILIER 

CORNELL-DUBILIER ELECTRIC CORPORATION 
Box 162, Essex Fells, New Jersey 07021 35BR 

r----------------~---------------! I'm On Target- Send Kit To : H
4 

I 
I 
· ~~~~~~~~~~~~~~ l Name 
I 
: -A-dd_r_e-ss~~~~~~~~~~~-

1 
· ~~~~~~~~~~~~~~ 
: City 
I 
1 ~~~~~~~~~~~~~~ 

I State Zip 
I 0 Enclosed $1 . for kit handling & mail ing. 
I or 
ID Send free details on all CDE rotors. 

~---------------------------------· 

New! Two full watts output! 
Throw rocks on 40 or 80 for $25. 95 * 

only 
$25.95 

Kantronics Rockbound transmitter 

Jump into QRP! 
The Kantronics Rockbound QRP transmitter now generates a 

two-watt CW signal anywhere on 40 or 80 meters, depending on your model 
choice. With the right crystal and a little luck, Granite Falls, MI is just a 
stone's throw from Boulder, CO. 

Slip the Rockbound into your pocket for mountain hikes or camping 
trips. It's only 3112'' by 4" by 11/2"! Our 8040-C receiver makes a lightweight 
companion. For power, just hook 12-15 Vdc in line with your key. A simple 
dipole puts your Rockbound on the air! 

Start throwing today, our address is below. 
• $29.90 with crystal. 7.125 or 3.725 MHz auailable. 

1142 KANTRDN I CS 
1202 East 23rd Street 
Lawrence. Kansas 66044 

The Lightweight Champs. 
Phone: 9J:l·842·7745 

We 1><:cept Visa. Mas1er Charge. check and money order~ 

amateur radio slation 
number from 10 

here - and it is unques
tionably the finest one you 'II 
ever use. 80 big, double· 
sided pages of clear. leg ibly 
ruled stock, al l spiralbound 
to lie flat for easy writing. 
More than 2000 entries give 
you twice the space for less 
money than the log book 
you are probably using now. 
Order yours today1 8-3/8 " 
x 10-7/8 " , 80 pages. 

(p lus $ 1.00 
ONLY $1.75 each shipp ing) 

Order 3 or more logs and we'll ship postpaid. 

Send check or money order to: 

HAM RADIO'S BOOKSTORE 
Greenville, NH 03048 



STEP UP TO TELREX 
Professionally Engineered Antenna Systems 
Single transmission line "TRI-BAND® ARRAY" 

"MONARCH" 10, 15, 20 Meter 
Model TB5EM/4KWP 

By the o nly test t hat means anythi ng ..• 
on the ai r co mpar ison ... this array con· 
tinues to outper for m all c om petition ..• 
and has for two decades. Here' s w hy 
... T el rex uses a unique trap design 
employing 2 0 HiQ 7500 V ceramic con· 
densers per an tenna. T el rex uses 3 opti· 
mum-spaced , optimum-tuned ref lectors 
to provide maximum ga in an d true F / B 
T r i-Band performance. 

~ ONLY TELREX GIVES Y OU ALL 
THESE FEA T URES .. • 
• Power rat ing 4 KWP ..• rai n o r 

shine. 
• Wind rating survival 110 m ph 

Patented broad-band coax ial 
"Balun" · 

• Heavy-dut y steel gusset m ounting 
pl at e. 
Alum inum boom 2 " , 2· 1 /2" 0 .0. 
x 18 ft . 

• Large diameter, .058 w all taper
swa11ed du ral elements for 
min im um w eigh t and exceptional 
st rength to weight ratio. 

• Stainless steel el ect rical hardw are. 

At 50 ft. or more (above ground) a rugged Telrex "Tri-Band" is the only 
answer to longevity ... a true money saver. 

I llustra t ed : Rugged gusset m o unting 
p lat e, Broad-Ba nd · non f errit e • 
"Bal un", and Dr iven Element center 
sect io n. 

For t echnical data and prices on co mplet e Telrex line, w ri te f or Cata lo g PL-7. 

TV and Communications Antennas Since 1921 

--/elrex LABORATORIES 
P.O. Box 879 · A sbury Park , New Jersey 07712 Phone 201-775· 7252 

More detai ls? Ad Check page 78. 

RADIO AMATEUR 

CALLBOOKS FOR 

1979 
::l·-,; .. ,!f-,j: :_ ~ -
c:a_ ~ :t(j -~ _1 

~-' ' ) / 

F?espcc ted w(Jrfdw1de as 

the only complece awnority 

for radio amateur 

QSL and QTH mform~t·on 

The U. S. Callbook has nearly 

350,000 W & K list ings. It l ist s 
call s, license classes, names 

and addresses plus t he many 
va luable back·up chart s and 

references you come to expect 

from t he Callbook. 

Special ize in DX? Then you ' re 

looking for the Foreign Callbook 

with al :nost 285,000 call s, 

names and addresses of ama· 

teu rs outside of the USA. 

U.S. Callbook $15.95 

Foreign Callbook $14.95 

(Plus Shipping) 

Order from your favorite electron· 
lcs dealer or direct from the pub· 
llsher. All direct orders add $1.75 for 
shipping. Illinois residents add 5% 
Sales Tu. 

RADIO AMATEUR 116 k ca 00 INC_ 

Dept. E 925 Sherwood Drive 
Lake Bluff, Ill. 60044 
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Tales of Old Wireless 
BY ALAN S. DOUGLAS 

Author's preface: This is really Harold Mansfield's story. I've known Harold 
Mansfield about eight years, just a fraction of the time he's been involved in radio. 
Harold has a wealth of stories to tell, and I decided to set down on paper a few of 
them - stories that have historical interest and capture the flavor of days when 
hams roamed the airwaves unlicensed. 
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Harold Mansfield's Story 

Many have heard the account 
of Nikola Tesla causing the 
Colorado power station to be 
shut down by drawing too 
much power for his 
experiments.• On a smaller 
scale, I once did nearly the 
same thing in Plymouth, 
Massachusetts. After 1910 I 
worked for the Plymouth 
Electric Light Company, whose 
plant was on Leyden Street on 
the waterfront (the buildings 
were removed in 1920 for the 
Tercentenary ce lebration to 
" improve the atmosphere" of 
Plymouth's oldest and most 
historic street). I was in high 
school and worked from 2 to 9 
PM testing meters in a room 
above the stock room, across 
the street from the main plant. 
After the regular repairmen 
went home for the evening, I 
was also on call to repair street 
lamps and such. 

An early ham station 

A friend akd I had often 
snooped around the Brant Rock 
wireless station a few miles 
away, where the most advanced 
work was going on in those 
days. By watching through an 

Nikola Tesla's electrical observatory in 
Colorado in 1899. The setup was used to 
test a huge Tesla coi l. Power drain on 
local facilities was too much; the electri
cal generator burned out. 

The Plymouth, Massachusetts, power 
station as it appeared between 1910 and 
1920. 

open door with a telescope, we 
had discovered the rotary spark 
gap responsible for the high
pitched tone characteristic of 
this station. 

I had my own wireless 
station .above the electric 
company's stockroom. Through 
friendship with Spink Donlavy, 
the Brant Rock tower man, I 
obtained a 2-kW General 
Electric open-core high-voltage 
iransformer when the Plymouth 
test station was dismantled 
and the equipment was 
returned to Brant Rock in 1911. 
This monster stood two feet 
high and was enclosed in red 
fiber with insulators on top. I 
bu i lt a 20-tooth rotary spark 
gap, copied from a Clapp
Eastham design. The 
condensert was made with 1/4 -
inch glass plates salvaged from 
the base of the B.r:ant Rock 
tower. These plates were two 
feet square. I cut them in Jlalf 
and cemented tinfoil to them 
with collodion, then I painted 
the outer edges with asphaltum 
to inhibit corona discharge. 

*On July 3, 1899 the first full-power 
test of a gigantic Tesla coil , capable of 
throwing 100-foot lightning bolts, drew 
so much current that the generator at 
the power station burned out. 

tFor newcomers, a capacitor was 
called a " condenser" in the old days. 
Same horse with a different name. 
That's progress. Editor 

The stockroom bui lding was 
long and narrow, ideal for a six
wi re flattop antenna above the 
roof. Energy for the stockroom 
lights was supplied by a husky 
pole transformer across the 
street in front of the power 
plant, so I had no fears of an 
inadequate power source for 
my 2-kW rig. (What I didn't 
know was that the same 
transformer supplied the Tirrill 
regulator that controlled the 
output voltage of the whole 
plant.) This regulator, 
beautifully built into a glass 
case, cont rolled the field 
current of two 360-kW 
alternators. 

The moment of truth 

At 4 PM I made the last 
connection, turned on the 
rotary gap motor, and pressed 
the Massie key just once. 
When the lights nearly went 
out, I knew something was 
wrong. Moments later the 
downstairs door f lew open and 
in burst the manager, Mr. 
Eugene Perry Rowell. 

" What are you doin' up 
there? You almost shut down 
the town! " 

A kickback (rf in the power 
line) had fused the Tirrill 
regulator contacts, and the 

Rigger Donlavy atop one of the pipe 
masts supporting the f lat-top portion of 
the Brant Rock antenna. 
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Mansfield's wireless station (ca. 1912). Equipment was constantly changing. At this 
point a bank of Leyden jars was used for rectifiers, which had been obtained from 
Walter Massie. 

men said they'd never heard 
such a growling noise come 
from the alternators. It scared 
the daylights out of them. 

Said Mr. Rowell , " You clean 
this place out. There' ll be no 
more wireless around here! " 
It's a good thing I'd been 
teaching his son electrical 
theory or I'd have been fired on 
the spot. 

About that time (1912) a new 
radio law had been passed, 

which required licenses, and 
imposed limits on wavelength 
and power. The whole idea of 
licensing went against my 
grain, and I just let the mat~· 
ter drop. 

A visit to an 
early manufacturer 

The Massie Wireless 
Telegraph Company of 
Providence, Rhode Island, was 
active from 1905 to 1912, 

A 1906 Massie Oscillaphone detector, which was reconstructed from a few original 
parts in 1978. The actual detector is a sewing needle laid across two carbon kni fe 
edges. It was crude but workable, better than a coherer detector, and free f rom patent 
infringements. Crystal detectors had not yet been invented. Compare this with one of 
your solid-state diodes in your junkbox. 
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equipping the Fall River line 
and other passenger ships as 
well as Navy stations on the 
east and west coasts. 

About 1911 I saw a Massie 
advertisement. Not knowing 
anything about them, but 
thinking it would be a fine 
place to buy a 25-cent resistor 
or some other part I needed, I 
took a train there one Saturday 
morning. I located the shop, on 
Market Square near the State 
House, on the second floor. I 
walked in and oh boy -

View of the antenna at the Fessenden 
wireless station at Brant Rock, near 
Plymouth, Massachusetts. 

second heaven! Machine tools 
everywhere. Men working 
busily turning out Massie 
wireless sets. The whole room 
hummed with activity. 

A nearby man looked up from 
his machine to see what had 
come in the door, then came 
over to find out what I wanted. I 
told him I came to buy a 
resistor (or whatever it was). He 
laughed and asked me what I 
wanted it for. We started 
talking about electricity and 
wireless. As we stood there I 
could see his eyes shifting, as 
if someone were behind me. I 
turned around and another man 
took over with more questions: 



"Where did you learn all this 
wireless stuff?" 

I told him there was a big 
station near me, the Fessenden 
station at Brant Rock, and I 
hung around the place. His 
eyes really lit up then and he 
began asking me more and 
more details about the Brant 
Rock operation for over 
an hour. 

I thought this was an odd 
electrical store - he was 
asking me all the questions -
and I still didn't have my 
resistor! 

Come to find out, it was 
Walter W. Massie himself, and 
he was pumping me for 
information on his competitor! 
Well, from that time on the 
shop was mine - "Come in 
any time, stay as long as you 
want." Every Saturday for an 
entire summer I took the train 
to Providence. 

A Massie portable wireless set designed for the U.S. Army Signal Corps in the early 
1900s. 

One way to obtain equipment 

Several months later I 
received a letter from Massie. 
He was selling out to the 
American Marconi Company, 

and if I wanted anything at all 
from the shop, he would give 
me a good price. I brought back 
a big truckload of stuff: keys, 
meters, Oscillaphone detector 
boxes and receivers, a Fleming 
Cymometer wavemeter, com
plete transmitters - even a 
box of Massie and Underhill 
wireless textbooks. 

Most of this gear was later 

The Harris-Corliss steam engine, which powered electrical alternators, is located in 
the New England Wireless and Steam Museum, East Greenwich, Rhode Island. It is 
almost identical to the steam engines installed at Plymouth, Massachusetts, at the 
Brant Rock station around 1910. 

scrapped; some was resold 
through the years. One key, an 
antenna changeover switch, 
and a reconstructed detector 
box survive today. The ivory 
scale of the Fleming 
wavemeter went to the 
Smithsonian Institute in 1932, 
where, the last I heard, it rests 
under glass. 

The view from here 

Climbing the Brant Rock 
tower was quite an experience. 
The tower was made of steel 
tubing with a ladder inside. It 
consisted of four 100-foot 
sections plus 20 feet at the top. 
A platform was installed every 
100 feet where the guys 
attached. 

The view from the top was 
spectacular, but no one was 
allowed near the place. Even 
after the station was 
abandoned in 1912, the 
grounds were patrolled by a 
watchman. 

However, a friend and I 
sneaked in one Sunday when 
the watchman was elsewhere 
and made our way to the top. 
That was fine. But the 
watchman returned and we 
couldn't get down! We had to 
wait unti I dark. By then, the 
streetcars had stopped running 
and I had tci walk 10 miles back 
to Plymouth. And it rained. And 
I got home at half past two in 
the morning. But what an 
experience! 

HRH 
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Call 1:~ 1-800-243-7765 
• Retail Price Catalog 
• Monthly Computerized Used Equipment List 
• Courteous. Personalized Service 

'~ -· .r,·, 
.;,."'J -' . ;, . ,, . 
-~3 - - '* . ... , . " ... , . . . 

KENWOOD TS-8205 

CUSHCRAFT ANTENNAS 

OVER 50 BRANDS IN STOCK 

• KENWOOD • SWAN • KDK • DENTRON • 
• MOSLEY • WILSON • YAESU • DRAKE • 
•LARSEN • BENCHER • PIPO • BEARCAT • 
• B & W • DATONG • ICOM • PANASONIC • 
• ARRL PUBLICATIONS • ALLIANCE • MFJ • 
• CUSHCRAFT • TRAC • MICROLOG • CDE • 
•FINCO • DSI • DAYBURN INSULATORS• 
• BIRD • ASTATIC • HAM KEY • REGENCY • 
• HUSTLER • SAXTON • TEN TEC • AMECO • 
• AM COMM • CAU BOOK • KLM • TEMPO • 
•ATLAS• ALDA• COVERCRAFT •HY-GAIN• 
• J.W. MILLER • MURCH • PFENTONE • 
•SHURE • TAB BOOKS • SAMS BOOKS• 
• ROHN • BUTIERNUT • Plus Many More! • 

CPU 2500 R/ K 

* NEW AND USED EQUIPMENT 
"Get on our used equipment mailing list" • * TRADES WELCOME 
''The best allowances anywhere" 
"We buy good used SSB gear" 

* FREE CATALOG 
"Prices of all major manufacturers" 

* SP.ME DAY U.P.S. SHIPPING 
"Just a phone call away" 

* COMPLETE RADIO SERVICE SHOP 
"Mail Order Repair Service" 
• Fast Efficient Service • We Repair All Brands 
• All Work Guaranteed • Amateur Extra / First Class 
Licenses • Send Us Your Defective Equipment U.P.S . 
Collect • Please Include Manual and Power Supply 
• Free Shipping Both Ways If Work Is Done 
• Most Repairs Done and Shipped Within 7 Days 

OUR FINE REPUTATION SPEAKS FOR ITSELF 

95 Kitts Lane, Newington, Conn. 06111 Connecticut Residents Call: 

"Near ARRL Headquarters" (203) 66 7-0811 
' . 

OPEN MON.-FRI. 10-6 • THURS. 10-8 P.M. • SAT. 10-4 

EASY DIRECTIONS: Rt. 15 South - 2 blocks past McDonald's 
(Berlin Turnpike) 



A Look at 

New Equipment - All new equipment on display is operating 
for actual "on the air" QSO's. We really know our gear! 

Service Shop - You've probably heard of our fine service 
reputation - using Cushman CE4B signal generators, Hewlett 
Packard oscilloscopes, Bird wattmeters - we fix it right! 

Used Equipment - We recondition and guarantee all our used 
equipment. We make sure it satisfies you! 

Inventory Warehouse - Our large volume assures you the 
best prices! 

And Our Service Is Even Better!. ~ 
Give Us a Call and See ~ ~ 
ForYourseH! ~ 

• 1-800-243-77 65 95 Kitts Lane, Newington, Conn. 06111 
(203) 667-0811 
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1lHE MOST ADVANCED HF SSS TRANSCEIVER AVAILABLE. . 

. sp~fAreSWAN ASTR0150 . .S..AM 
ELECTRONICS . 

1\-ol•Cl#:~'-"'rol...._.... 

305 Airport· Road I Oceanside, CA 92054 / 714-757-7525 
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Dear Horizons: 
While thumbing through some 

back issues of Ham Radio 
Horizons, I decided to build up the 
one-transistor rig for 40 meters 
described in the April, 1978, issue. 

After completing the breadboard 
arrangement, my first ca raised a 
response from W4BFQ in Merritt 
Island (across the bay from Cape 
Canaveral). He reported AST 589! 
Next morning, out with the dawn 
patrol, I called W7LO and received 
a AST 549 from Phoenix, Arizona. 
That's my best DX. Other stations 
in south Florida are worked with 
ease. Instead of the 2N3553, I used 
the Motorola MPS-U05, which can 
be obtained from Heathkit. It is 
used in the Heathkit QRP rig , HW-
7. Keep those little projects 
coming - they are what we 
"weekend engineers" need. 

Dear Horizons: 

Phil Partee, W4ABI 
Miami, Florida 

I'm pleased to advise you that 
three weeks ago I passed the 
Canadian ham radio operator 
exam, and my new call sign is 
VE7CSX. 

Your magazine helped me a 
great deal in my studies - keep 
up the good work. I like Ham 
Radio Horizons because it is 
designed for us beginners. 

G. Horvath, VE7CSX 
Port Coquitlam, British Columbia 

Dear Horizons: 
I am writing this note to tell you 

just how great your Publishing 
Group is. I have been fighting for 
two years to get books for ham 
c lasses . . . this last six months I 
struck gold with you. Fast, prompt, 
and efficient service. Thank you. 

Next, I want to thank you for 
running the ad for the Oak Hill 
Academy Radio session. I flew 
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back there this summer, and 
returned to Germany in time to 
help four Novices upgrade in 
September. Mr. Carl Peters puts 
into two weeks what most clubs 
take two years to cover! 

John C. Kaskell, DA 1UY/KA1 CZ 

Dear Horizons: 
I greatly enjoyed your article on 

how to be a lid; but unfortunately 
you missed two of my favorite 
lidisms. 

How about the big-time experi
menter who ties up some good 
DX station for 15 minutes while he 
twitches the switches on his 
speech processor and says "ah." 

Also, how about the two yoyos, 
who, after findi:ig that they each 
have 20-dB-over-9 signals when 
running barefoot, (low power), go 
right back to their 2 kWs. 

I disagree with the author's 
premise that all "Q" signals 
belong on CW alone, since many 
of them have been there as long 
as "DX." It does, however, give me 
the dry heaves to hear some guy 
on ssb talking about warm "WX." 
73rds. 

Bill Robinson, W5QAR 
Rockport, Texas 

Thanks for your comments, Bill. 
We've received several le tters 
about the "lidisms," some 
applauding us, some giving us the 
raspberry, but all interesting. From 
the tone of the letters it is obvious 
that A, the authors only scratched 
the surface of lidisms, B, some 
people whose toes were stepped 
on have no sense of humor, and C, 
there are as many opinions about 
operating procedure as there are 
amateurs. Keep the Alka-Seltzer 
handy. Editor 

Dear Horizons: 
To add to the artic le in October, 

1978, Ham Radio Horizons, by 
K4QF about visiting hams, I would 
like to give some information for 
hams visiting Europe. In Europe 
we have ten repeater channels on 
two meters; RO - R9 with input 
frequencies from 145.0 to 145.225 
and output frequencies 145.6 to 
145.825 MHz. Most European 
repeaters can be opened with a 
1750 Hz audio tone. There are no 
private or closed repeaters in 
Europe, and there are no 
autopatches. In addition to 
repeaters, there is also much 

activity on simplex channels near 
145.5. These are, (especially in 
Holland) 145.250, 145.275, 145.325, 
145.350, 145.375, and 145.400 MHz. 
These are the channels where 
stations with a PD0 prefix are 
allowed to operate. 

I hope this will be of some help 
to hams who wish to visit Europe. 

Gabri Hoek, PE1CHF 

Dear Horizons: 
More thanks than there are 

frequencies go to a true ham, Jay 
Malay, WD8MET, who took a mixed 
group of people interested in radio 
and produced eight Novices. When 
the high school closed for summer 
vacation, before our educat ional 
session was over, Jay took this 
group of eight people into his 
home once a week. He also gave 
individual assistance at all times 
- his door was always open, 
which was the reason all got their 
licenses. Jay, t rue to his amateur 
status, would take no 
compensation as our instructor. 
He wanted us all to pass as his 
only reward, and we did! 

Paul McFarland, KASBXW 
Allegan, Michigan 

Dear Horizons: 
I enjoy your magazine and 

without it I don't think I ever would 
have passed my test for my Novice 
license. I would like to get my 
father interested in ham radio. 
Would you please send me your 
informati on on becoming a ham 
for my father. 

Also, if possible, would you 
please print an article on the 
construction of a 40-meter 
receiver. I'm building the 40-meter 
transmitter in your April 1978 
issue. Keep up the good work. 

Fred German IV, WA20JU 
Woodville, Alabama 

We're glad to help your father 
become interested in Amateur 
Radio, Fred. Perhaps you have 
seen the 80140-meter receiver in 
our February and March, 1979, 
issues, and the converter for 
higher bands in April. It was being 
designed when your letter arrived. 
Because of the variety of circuits 
involved in a receiver, there is no 
way to make one as simple (and 
effective) as the one-transistor 
transmitter, but I think author/ 
designer Wildenhein did a great 
job in keeping it as plain as 
possible, yet obtaining great 
performance from it. Thanks for 
writing. Editor 



Go Mobile With Our 
New'S·Band Rig. 

A CO d BUy At $595. 

A Little Midnight Oil. Our 
technical people stayed 
up nights fitting 5 bands 
into our standard model 103 
chassis. The result is the Alda 105. 
It's a marvel of engineering. And now 
it's ready for you to enjoy. 

Companionship on _..,..... ...................... ...._,,...., 
the Road. You'll 
have the power to 
stay in touch wher
ever you go. 250 
watts PEP or de in-
put on 80, 40 and 
20, 200 watts on 
15 and 10 meters. 

~-'-i .. 

·-~ .. J-1· 
The PS-130 delivers 
30 amps regulated 
and requires 117v or 
220v. 50/60 Hz input. 

The ultra-stable 
VFO and solid-state, broadbanded ,___ ____ ____. 

final make mobile operation a real 
pleasure . You'll also appreciate the 
standard RIT feature. 

Wide Frequency Coverage. On 80, 40 
and 20 meters you get complete band 
coverage. Plus MARS frequencies 
without modification to the transceiver 

The Alda 105 covers all the 15 meter 
band, and from 28.5 to 29.0 MHz on 
10 meters. Optional crystals are avail-

able for additional 
,---,.-...,..,,.. ___ ..,---..., coverage on 1 0 

meters, including 
the novice band. 

Mobile Power. 
~--The transceiver 

The Ps-11s deliv- requires a nomi-ers 18 amps unreg-
ulated and requires nal 13.8 volts de 
117v or 220v. 50/60 input at 20 amps. 
Hz input ....._ _____ __.Wh e n you aper-

ate mobile, just connect 
the transceiver directly to the battery. 

Base-Station Power. For base-station 
operation, you'll need an ac power 
supply. The Alda PS-130 will give you 
full rated power on SSS and CW. The 
PS-115 will give you full power on 
SSB and 75% of full power on CW. 

Summary Specifications. 
Frequency 
Coverage .... 3.50 to 4.05, 6.95 to 

7.50, 13.95to14.50, 
20.95 to 21.50, 28.45 
to 29.00 MHz 

Input Power 
With power 
from car 
or Alda 
PS-130 .... 250 watts PEP or 

de on 80, 40 and 20 
meters. 200 watts 
PEP or de on 15 and 
10 meters 

With power 
from Alda 
PS-115 .. . . 250 watts PEP/200 

watts de on 80, 40 and 
20 meters, 200 watts 

PEP/175 watts de 
on 15 and 10 meters 

Dimensions .. 3% inches (82 mm) 
high, 9 inches (228 
mm) wide, 12}'2 inches 
(317 mm) deep 

Weight ... .. . 8)12 lbs. (3.77 kg) 

$595 Introductory Price. See your 
dealer or write to us directly for 
ordering information. Our address 
is Alda Communications, Inc., 215 
Via El Centro, Oceanside. CA 92054. 
Phone (714) 433-6123. 

Here are the prices of optional 
accessories which you can buy now 
or later. 

Model HM-1 Microphone ... $ 14.95 
Model MM-1 Mobi le mount . 3.95 
Model PC-701 Noise 
Blanker . . . . . . . . . . . . . . . . . 39.95 
Model PC-801 Dual xtal 
calibrator, 100 kHz and 
25 kHz . . . . . . . . . . . . . . . . . . 19.95 
Model PS-115 Power supply 84.95 
Model PS-130 Power supply 149.95 

G~da105 
We're proud it's built in the U.S.A. 
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SSTT-~ ULTRA TUNER 
-·~· _.... "'"~ ... Tm1cs 11111 S WR on 

UI\\' 11111c n11u-coax 
fc~I or rn ntlum wirl· 
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. \ ny r i g - up to 200 
watts n F m 1t put. 

R11.~t){ccl , Yl"l eom
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x2~ · . only837.95 

SSTT-3 MOBILE 
IMPEDANCE 

TRANSFORMER 
~lu t C'lu.· s ;;2 ohm 
crn1x 10 the lowe r 
trn p c dun('C of u 
mohlk wh ip. Taps 
between a a nd no 
ohms. a-ao ).lllz. 
3f>O wulls o u tpu t. 
2~ " x~ .. x2v . .. _ onl.,819.95 

SSTT·l RANDOltl WIRE 
ANTENNA TUNER 

All bunds (160- IO 
m. )wll h uny wire• 
200 \\' ctallpat • 
Any trun scch-cr • • Home or portable 
• ~con t une -up 
ln<ll,·utor. onlyS29.95 
SST DL-1 K4RLJ Dl'""y L O AD. 11100\\' PEr. 
1..~, I 1.22;; ~!llz. Sculnl. 3 - l / l!" x4-a/ ll". 

only817.95 
Sil>T t :l r l 1114 HR. t :LOC:K. Cilunt t<·d LED 
1111 1111.· rnls. Month uncl du\· ulso ut pus h of but ton. 
Dcuullfnl fo r you r lh:sk . J 10\'A(' . 

only822.95 
SST 0..1 BALI":\' fo r l>ul un««I lln<s. aoow. 

only85.00 
Call (t 131 376-5887 lo .. .-dcr ( '.0 . D .. '\' IS.\.. 
or Ma#ter ~har-Jte. 

Tu Order: 
Senti u d1n·k o r IllrnlC\' o rd er- o r use \'n u r '.\LC. o r 
\'IS. \ . . \clcl ~ :~ s hlppl1;K 111111 hundlin,L(: Cultf. n..· st 
d~ nl s, udd sales tux. 

Guarantee: .\II SST p rmlm:l s un..• n ncondltion
ull~· guurnntccd for I y .. · u r . In udctlllon. lhcy m ay 
be n:tunH:d w ithi n 10 duy~ fur u full n:fun<I (kss 
shlppluj.() If yo u un: not sul l l-'f h: cl fu r u n y reason . 

!ml&~ 
ELECTRONICS 
P.O.BOX 1 LAWNDALE , CALIF . 
90260 ' (2131 3 76- 5 887 

rr.'!W1 60 LaA!&I June1979 

* 

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

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

s14ggs S-F RADIO DESK 
Deluxe - Ready to Assemble 
Designed with angled rear shelf fo r your 
viewing comfort and ease of operat ion. 

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

Addillonal Information on Request. 

Checks, Money Orders, BankAmericard 
and Master Charge Accepl ed. 

F.0.B. Culver City. (In Calif. Add 6% Sales Tax.I 

S·F AMATEUR RADIO SERVICES 
DEPT. HZ·12 • 4384 KEYSTONE AVENUE• CULVER CITY, CALIF. 90230 - PHONE (213) 837-4370 * 

KLAUS QUALITY AMATEUR RADIO 
EQUIPMENT & ACCESSORIES 

KENWOOD 

r 
.. - -. . --· .... -

- . 
' ' 

I - ·> c ......... - . ,. -
TS520S TS GOO TS 820 S 

HF TRANSCEIVER MUL Tl MODE 6-M 
TRANSCEIVER 

HF TRANSCEIVER 

... call or write for the KLAUS price . .. 

YAESU 
~ .~ -

i~-·~ · • ~"- ~ 
I e • ~S,....._' ,----._ • 

" A ~ :._~ 
.: • • ~. ~ 'i>~~ 

FT·901 D FT-227 R 
HF TRANSCEIVER 2-METER FM TRANSCEIVER 

... call or wri te for the KLAUS price ... 

CUSHCRAFT 

We have a complete stock of Cushcraft antennas - too many to 
mention in detail, so ask about our 2-meter line of verticals and 
beams for special low, low prices. 

a1&1Ji D&DiO 
8400 N. Pioneer Parkway, Peoria, IL 61614 

Phone 309-691-4840 
Tim Daily, Amateur Equipment Sales Manager 

Inc. 

More details? Ad Check page 78. 



---<rrnm:>---· - -< 1oa ~}- ' ~{E~~j .. ,. ... -c_~r·"'41lli10>-
PRETUNED - COMP: ETLY A

0

SSEMBLED.:: ~ FOR ALL MAKES & MODELS or AMATEUR 
ONLY ONE NEAT SMALL ANTENNA fOR TRANSRECEIVERS - TRANSMITTERS -
UP TO 6 BANDS! EXCELLENT fOR CON- GUARANTEED fOR 2 0 00 WATTS SSS 
GESTED HOUSING AREAS - APARTMENTS 1000 WATTS CW. f O R NOVICE ANO ALL 
LIGHT - STRONG - ALMOST INVISIBLE I CLASS AMATEURS! 

COMPLETE AS SHOWN with 90 ft. RG5BU-52 ohm leedMne, •nd PL259 connector, Insulators, 30 f t. 
300 lb. test d1cron end supports, center connector with bultt In Ughnfng arrester •nd static discharge "' 
molded, se•led, we1therproof , resonant trips 1" X6"-you just switch to band desired for excellent worldw ide 
oper10on - tr1nsmtt.Ung and reclevlngl WT. LESS THAN 5 LBS. 
160-60-4 0-20·15-10 b•nds 2 lr•p--149 ft with 90 It. RG5BU - connector - Model TTTBU .. . $ 59.95 
B0-4 0-20-15 -10 b1nd1 2 tnp ··- 102 ft. with 90 It. RG 5BU - connector . Model 996BU . .. $54.95 
4 0-20-1 5 · 10 bands 2 tr• p -· · 5 4tt. with 90 It. RG5BU coex. connect°' • Mod el 1001 BU .. . $ 53.95 
20-15-10 bands 2 tr•p ••• 26 ft. with 90 It. RG5BU coex • connector • Model 100TBU .... $ 52.95 

SEND fULL PRICE fOR POST PAID INSURED DEL. IN USA. CC1n1d1 la $5.00 extra l or postage • 
c lerical· customs ·etc.) or order using VISA Bank Amerlcard ·MASTER CHARGE· AMER . EX
PRESS.Give number and ex. date. Ph 1-308-236-5333 9AM • 6 PM week deys. We ship In 2-3 days. 
ALL PRICES WILL INCREASE $5.00 SEPT. 1 • SAVE. O RDER NOWI All 1ntenn•s guor•ntoed 
f or 1 yeor. M oney b•ck trl•I I M•de In USA. FREE INFO. AVAILABLE ONLY fROM . 

WESTERN ELEC TRONICS 

Do not attempt to 
ra ise antenna or 
antenna support 

near power lrnes
YOU CAN BE KILLED' 

More details? Ad Check page 78. 

Dept. AH- 6 Keerney, Nebraska, 66647 

eliability 

-xperience 

r
----- · 

~~- -- ""="-. ' 
• ~ - H 1: ... 

"' .._ . r "( 
- ,' (.' I ·~ ' :· ,··r -.,,,....... '_) ! ~ 

( ~ f /! 

'-----------·-- ,__, 

WANTED: Any working ham radio transceiver, 
with manual! REWARD: $250 to be credited 
toward the purchase of a new KENWOOD 
TS-600. (Example : TS-600 $759, less trade in 
of Drake TR·22 @ $250. Your balance $509.) 

KENWOOD TR-7600 plus STACO 
RPS·8 six amp power supply ($59.95 
retail) all for$375 

YAESU FT-227RA plus STACO RPS·8 
six amp power supply all for$399 

.. -119 
KENWOOD TS-8205, l ist $1299 

ASE price $1049 
KENWOOD R·820, l ist $1099 

ASE price $929 
KENWOODTL-922A, list $1199 

RS E price $1024 

[•:QI ~:~~ti~~~ ~~11 :!1es~!~hl~a."as~"1~: I J 
elude your area code and 1elephone ~ 
number wilh any correspondence . 

,.RSE 
wHAM 
SHACK 
NOW AT TWO LOCATIONS 

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

311 55 PLYMOUTH, LIVONIA, Ml 48150 
(313) 522-4232 
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Pa~r costs up, 
Printing costs up, 
Postage costs up, 

Up, Up, Up ... 

D 1 year . 

D 2 years 

D 3 years 

It al I points 
one way- Ham 

Radio HORIZONS 
will cost more 

June 15 , 1979 
Subscribe now 

and SAVE 
at the old, lower 

rates 
. Just $10.00 

($12 alter June 15) 

. Just $18.00 
($20 alter June 15) 

. Just $24.00 
($27 after June t 51 

I use lhe handy card included in 1h1s issue or complelebelow) 

LJ New LJ Extension LJ Renewal 
For payment enclose check. money order or charge 
card inlormation (acct. #. expire date. bank # for 
Master Charge) 

Name _ _ _ _____ Call __ _ 

Address - - - ---------
City _ _ _ __ State __ Zip. _ _ _ 

model sw -5 heavy duty -

c1.1r tittle hexes 
replace a tct cf eabte ! 

• select anY. of five an tennas at the 
turn of a knob, with just one 
feedline and a cont rol coble to 
the rem ote switching uni t • 

• saves coax, simpl ifies station layout• 

•handles 4 kw p. e. p. • 

•other models to nine posi tions• 

• full one -year warrant y • 

REMOTE CONTROLLED ANTENNA SWITCH - $1 35QQ plus$ 3 shipping • Z 
• o rd er direct or wr i te fo r b rochure • · 

MART 515 -292 - 7114 

rHE~o@~1GNAL 
UNADILLA 
"WZA U"Baluns 
DEMANDED BY 

PROFESSIONALS 
WORLD· WIDE 

OVER 12YURS 

• Ht Origon• l LocUni•c Arr t st 
• sso1r Stnnct~ 
• Shin less Mordnrt 

•Stolt d ASSISTANCE? 
•CUUANTEED Call: HUCH GUNNISON , WAH OT 

Toll· frte 800· 448·1666 
[ NY S Collect 315· 437 · 3953] 

box 1010, i.s.u. stat ion, ames, ia wa 50010 

1: 1OR 4:1 
2,000W 
PEP 

FULL· POWER, QUALITY 
HAM ANTENNA PARTS 

AT YOUR DEALER -
• BA LU NS ·TR AP S· IN SUUTORS 
•Q UAD PUTS· ANTENNA MIT S 
•BOOM/ U ST MOUNTS· WIR E 
•CABLE-CONNECTORS 

WRI TE FOR FULL CATA LOG 
[ Enc lost 30c Sta11ps] 

,74) l(!NNE STA'( T CAS l 5¥AACUSI NL Y I '0R" U !i\f 

--- DEALERS WANTED-OVER 300 WORLD·WIDE 

THIS IS IT 
BiiV\ 

M O D EL 4431 T HRULINE ® 

RF DIRECTIONAL WATTMETER 
with VARIABLE RF 

SIGNAL SAMPLER - BUil TIN 
IN STOCK FOR PROMPT DELIVERY 

AUTHORIZED DISTRIBUTOR 

IYkbsferl 
associates 

115 BELLARMIN E 
ROCHESTER , Ml 48063 

CALL TOLL FREE 
800 - 521 -2333 

IN MICHIGAN 313 - 375-0420 

.._ 

. --:~. 



wa 
s~OJCsfor 

itself! 
The NEW Swan 100 MX Mobile Transceiver 
Just imagine .. over 100 watts of mobile power on 10 thru 80 meters. at your fingert ips I 
The Swan MX-100 is compact in size. but not in performance. Noise blanker circuitry. 
RIT control ±15 KHz and a host of other features are built in. Swans reputation for 
value engineering backed by their 90 day warranty policy make this 100 watt solid 
state mobile the right rig for you Call and order yours today and be ·rag
chewing· tomorrow1 Suggested Manufacturer's List. ~ ••••••••••_. PRICES 

SLASHED FOR YOUR 
SUMMER MOBILING 

PLEASURE. CALL RIGHT 
AWAY WHILE THEY LAST. 

Technical Specilications: Semi-CW break· in butl t -111 VOX operates from 11to 15 VOC. current 
drain 130ma receive and 20 amps max imum 1n tr ansmit at 13 0 VOC Internal speaker mobile 
mount bracket. retractable tilt stand PSU-5 power supply wtth speake r fo r t1a m shack opera· 
tion. ST-3 Matchrng Antenna Tuner available as matching accessory 

Cal!Jimforyour ( 7161235 7540 AR Net Price Quote • 

JR Amateur Radio 1185 SCOTTSVILLE RD., ROCHESTER, NEW YORK 
14624 

MADISON 
DOUBLE YOUR WARRANTY POLICY 

Any large piece of gear we sell you (average $300 
or up) we will double your warranty period! 

FOR EXAMPLE: A 3 month warranty= 6 months 
from date of purchase. 1 year= 2 years from date of 
purchase. 

(OUR RELIABLE SERVICE DEPARTMENT REPAIRS 
NON-WARRANTY GEAR, T00 1) 

Simply send your rig in a good shipping carton , 
postage prepaid, with a copy of your receipt show
ing date of purchase. We will repair promptly and 
return by best way. 

NOTE: Manufacturers do not cover final 1n most cases. but >Ne wi ll try' 

Try Our Competitive Prices, Too! 

You, the customer, can only benefit from the 
Madison Double Your Warranty Policy. 

Call Don - KSAAD or Mike · WSWM for specific 
warranty claim questions. 

POLICY SUBJEC T TO CHANGE WITHOUT NOTICE 

1508 Mc Kinney, Houston, TX 77002, 7131658-0268 

More details? Ad Check page 78. 

SINCE 1932 • 

Portland Radio 
Supply Co. 

DAH·DIT-DAH·DIT DAH-DAH-DIT-DAH 

OREGON RESIDENTS - CALL TOLL FREE 

800-452-0908 
TO ORDER DESK - PORTLAND STORE 
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Measurement ·:-':~Measurement Ranges Accuracy 

DCV . o,~ . 1V -.5V -2.5V- . · ±3%fs 
,\ OV - sov - 2sov • 1 oooi,f:. 

ACV 

n ~ iio 20mfl :':"" ± 3°/o arc 
- Range x 1 x 1 ox 1 k x 1 Ok 

dB T JOdb-+ 22db for 10VAC: ± 4% fs 

ICEO O~::: 150µ-A x 1k o - 15m_a. ± 3% arc 
x10 0-150mx1 

,.~ . · ~ 

•DC VOLTAGE 
.. • DC·. Gl:JBRENT 
• AC VOLTAGE 
.. ~.Jl Rf!;~l~.J~NCt; . 
~1 AF OOTPQT - DB 
• 20k.!1 PER~VOLT 

• HFEc:DC AMP FACTOR:' 
ICEO LEAKAGE 

. 
COMPARATIVE VALUE 49~ 

YF-370 .... . . . . .. . . .. . s29.95. 
Shipping, Handling and Ins. : . s3.oo'-

·-- . 
Every _'yF"'370 · is ·factory assembled, tested, and 
includes diode protected meter mQvemerit, with ., 

-~ a fuse'd inpu~•and 8'.rf extr~ fuse.'~The ·~Witch '~~sem'il~.'" 
bly has double wiping gold plated -contacts to.·· 

·assure years -of trouble-free service.· At th is low · 
price buy tw9 ... one for the car and one for the shop: 

(800- 542-6253) 
l ::~~ 

TERMS: MC - VISA - AE. - Check - M.o: - COD-in U.S'. Funds: 
Orders outside of L!SA & Canada, please add $5.00 additional to cover 
air shipment. Califo[.nia residents add 6% Sales· Tax . . 

·· ~d -~t '. 1 ' 1~-- J,: · . ' ' i~~~ · It ::. 1~~ 
DSP1NSTRUMENTSj INC: 

7924 Ronson Road, Dept. G, San Diego, CA 92111 
~~ - . 



R PERFORMANCE 
SPEAKS FOR 
ITSElF! 

---
NEW FOR TWOI 
Butternut introduces two new 
verticals for the two meter 
band. 

4- MODEL 2MCV COLLINEAR BASE 
ST ATION VERTICAL 

T1'1i1. hilJh performaote 11nten~ JH'Ovides gain 
and a VtKV low 1ngle of r~iat1on s1mitat to -
lh•t t x PfCttd f,om a th ree h aJf w.,..c collinQr 

' " '"· Ouarttt wave length reson.ion1 r~i1l1 
rir~tnt feedl in~ f ~d•.ition, panarn tfatortion, 
arid unde-s;irable c.a.nc1tl l~tion t>! 'ow an gle 
radiat ion. 

MOOEl 2MJV J PO LE BAS E STATION 

VERTICA L -
Ttt.s s11T.ple, rU9'jed Yntical anlenN prOW"i<N! 
• low ~ ot 19dlal lOl"I aod gain similar lo 
that o f ii one Mlt W.JYr fadia10t Tr. P$Y 

..uembtv and low CJl'ice are hard 10 br:•t. 

QSL for info ! 

BUTIERNUT ELECTRONICS COMPANY 
Rciute 1 Lake Crystal, Mn. 56055 

Please send all reader in Quiries d irectly 

pace COMMUNICATOR 
PATHCOM INC. AMATEU R PRODUCTS GROUP 
24105 SOUTH FRAMPTON• HARBOR CITY, CA 90710 

ROSS 
DISTRIBUTING 
COMPANY 
Ross J. Hansen, WB?BYZ 
78 South State, Preston, Idaho 83263 
(208) 852-0830 

Ross Specials: Looking for a good buy in Ham 
Gear? Cal l all the Watts lines first , then cal l me. I 
wi ll be $1.50 to $40.00 less depending on the 
amount of your purchase. Plus I want to be sure 
that you are happy with you r selection. We have 
Kenwood, Yaesu , lcom, Ten·Tec, Drake, Dentron, 
Hygain, ETO, Mos ley, Cush-Craf t, Hustler, Larsen, 
Taylor, MFJ, etc. We have the largest stock and 
best select ion of amateur equ ipment in the Inter
mountai n West. Ca ll (208) 852-0830. Close Mon
days at 2 p.m. 



The Personal Antenna <l!Jl~ 
... Custom created with Hustler comp~nents. DEALERS 
Make your choice of Hustler components. Aluminum and 
chrome plated brass mast with bumper mounting or stainless 
steel 180° adjustable bal l fender/ deck mount. Standard 500 
watt PEP resonators or Super 2 KW PEP resonators with large 
"Hi-0" computer designed inductor and stainless steel tip rod. 
Optional quick disconnect stain less steel resonator spring. 
Quality manufactured 50 ohm coax. You want top performance. 
That's why you should customize with the 
MO/ RM series antennas and components 
from Hust ler. the name recognized for 
personal quality in antennas' 

RSS-2 
$5.95 

I 
I 

Amateur Electronic Supply 
4828 West Fond du Lac Ave. 
Milwaukee, WI 53216 
414-442-4200 

Amateur Radio Supply 
6213 - 13th Ave .. S. 
Seattle. WA 98108 
206-767-3222 

Appliance & Equipment Co. 
2317 Vance Jackson 
San Antonio, TX 78213 
512- 734-7793 

- f; OD-1 
$16 95 -

I 
I 

$16 .95 RM-•oS. I M0-2 
$22 .95 

Electronic Center. Inc . 
127 Third Ave .. N. 
Minneapolis, MN 55401 
612-371 -5200 

Quement Electronics, Inc. 
P.O. Box 6000 
San Jose. CA 95150 
408-998-5900 RM-20$ 

<i!J[~if)',::' 
3275 North B. Ave. • Kissimmee. Florida 32741 

""";]" 

RM-75S 
$31 .95 

Route Electronics 46, Inc. 
225 Route 46 
Totowa. NJ 07512 
201-256-8555 

Clearly the choice o f those w ho know quality. 

M0-1 
$22.95 

MAXI TUNER 
SOLVES ANTENNA PROBLEMS 

THE FINEST 
ANTENNA TUNER AVAILABLE 

- Presents 50-75 Ohm Resistive Load to Your 
Transmitter Usi ng Virtual ly Any Antenna 
System 

- Improved Ultimate Transmalch Circuit Matches 
Coax, Random Wire and Balanced Antennas 

- Cont inuous 1.7-30 MHz Coverage 
- 229-203 Rotary I nductor C28 µ Hl 
- Rugged Cast A lum inum Turns Counter 

- Handles 3 l<W PEP 
- Heavy Duty Balun 
- Velvet -Smooth 6 lo l Vernier Tuning 

- 0 -100 Logging Scale on Capacitors 
- Availab le i n Ki t Form or Assembled 

- One Year Factory Warranty 
- Use wi th your present SWR meter or wattmetor. 
- Custom Vacuum Capacitor Designs and lndi· 

vidual Components Availabl e 

Gall or Wrire for Pricing , Spec Sheer. and FREE 
Amateur Marker Antenna Tuner Comparison Charr 
Thar Tells tr Like Ir Is! 

P. 0. Box 11 

RF POWER Ladysmith, WI 54848 
COM PO NENTS <7l5l 532-3971 

More details? Ad Check page 78. 

LUNAR Preamplifiers 
Tired of talking farther than you hear? 

The LUNAR preamp series is the most complete on the market. 

• Both receiving and inline models available 
• Special application preamps at your request 

MODEL 

PA 28 
PA 50 
PA 144 
PA 220 
PA 144K-T 
PA 144K-F 
PAI 28 
PAI 50 
PAI 144 
PAI 20 
PA0-144 
PA0-220 
PAl-500-s 
PAl-1440-s 
PAl-220D-s 
PA 432-2 
PAF 432-2 
PAE 432-5 

DESCRIPTION 

28 MHz preamp, BNC or RCA 
50 MHx preamp, BNC or RCA 
144 MHz preamp, BNC or RCA 
220 MHz preamp, BNC or RCA 
144 MHz preamp, RCA w/TS-700A kit 
144 MHz preamp, RCA w/FT-221 kit 
28 MHz inline preamp, BNC or S0-239 
50 MHz inline preamp, BNC or S0-239 
144 MHz inline preamp, BNC or S0-239 
220 MHz inline preamp, BNC or S0-239 
144 MHz dual preamp, 22 dB gain 
220 MHz dual preamp, 20 dB gain 
50 MHz inline mini-preamp 
144 MHz inline mini-preamp 
220 MHz inline mii-preamp 
420-450 MHz preamp 
420-450 MHz preamp, w/input filter 
420-450 MHz preamp, ultra-low NF 

LIST 

$35.95 
35.95 
35.95 
35.95 
5.00 
5.00 

49.95 
49.95 
49.95 
49.95 
45.95 
45.95 
51 .95 
51 .95 
51 .95 
41.95 
51 .95 
64.95 

MADISON ELECTRONICS 
1508 McKinney • Houston, TX 77002 

(713) 658-0268 

9 rr.'TI 67 J u n e 1 79 l.l.ll.1IJ 



speaker and displays l et ters, number>, punctuat ion and spcciJI morsc 

characters visually a> the code is received. Excellent for learn ing the code 

and great for general short wave listeners. Wri te for specia l information on 

building t he MORSE-A-WORD un its as a club project. 

MORSE-A-WORD Kit wi th 4 character readout . . . . . MAWK-4s149.95 

MORSE-A-WORD K i t wi th 8 character readou t . . . . . MAWK-8 $169.95 

Morse-A -Word wired & tes ted wi th 8 character readout MAWF $249.95 

Send chcd or money o rder. Use your VISA or Master Charge. Add $3.50 

shipping and handling. Wisconsin residents add 4% State Sales Tax. 

Corporation 
P. 0 . Box 5 13, Thien sv ill e , Wisconsin 53092 

68 m June 1979 

Twice as 
much for less. 

O HR-LB Here ·s the log book every
one is talking about. This new offer · 
ing from HRB is tar superior to any 
other log available today! With over 
2 .000 entries , you have twice as 
much space tor less cost in compari· 
son to its nearest competitor. There 
are 80 big (8 1/2 x 11) pages. 30 
entries per page tor an "easy-count" 
du ring contests. a frequency spec· 
trum chart. callsign prefixes and 
much more . This is unquestionably 
the best log book value anywhere. 
80 pages . © 1978. Spiralbound. 

Send check, money order or credit 
card information plus $1.00 shipping to: 

Ham Radio's Bookstore 
Greenville, NH 03048 

More details? Ad Check page 78. 



wNAR's Portable Eredable 
•• Antenna Towen 

• Ideal for ground or roof mounts • High stability 
• One man can assemble and erect • Modular and portable 
• Lightweight • Extremely rugged 
• High quality aluminum alloy 

These unique antenna towers can be instal led 
on the ground or roof. Since they're easily 
transported and site erected, they're a natural 
for field and portable operations. 

Base is approximately 60" high and weighs 28 
pounds Tower sections are 72" high and 
weigh 2 1 pounds. 

Constructed of sturdy aluminum alloy, they 're 
sturdy enough to handle large size HF beams 
and EME arrays as well. Also available with 
optional stainless steel hardware for harsh 
environments. 

Base plus 
1 tower section 
with cad hardware. 
Suggested 
List Price . 

RAVE REVIEWS 
" I want to express my thanks for a beautifu l job. 
They fit just fine and I am very well pleased." 

Norm Howard, W1JBV 

"The workmanship and quality are excellent. 
Well worth the money." Gene Amaral 

"Thanks for the 'expedite' on the covers! 
As usual. they fit fine!" Keith Baker, WD8CMU 

"Again. thank you for the covers. They fi t per
fectly as have the other covers I've ordered from 
your company in the past." Phil Wilson, WA4MCP 

And "Thank you, Folks," for your kind words. 
Cover C raft Dust Covers are avai lable a t 

more than 90 Amateur reta ilers. 
Why wait any longer? 

c Eflx'fs~~er~N'Jot!FT 
Telephone (603) 673-8592 

More detail s? Ad Check page 78. 

$17995 

Call or Write for Delivery or Quote 

KENWOOD TS-1205 

MADISON 
ELECTRONICS SUPPLY, INC. 

1508 McKINNEY • HOUSTON, TEXAS 77002 
7131658·0268 

LEAVE A MESSAGE & WE'LL CALL YOU BACK! 
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LOCATOR 
TO HELP YOU FIND YOUR LOCAL AMATEUR RADIO DEALER 

Arizona 

POWER COMMUNICATIONS 
6012 N. 27 AVENUE 
PHOENIX, AZ 85017 
602·242-6030 
Arizona's # 1 "Ham" Store, 
Kenwood, Yaesu, Drake, ICOM, 
& more. 

California 

C & A ELECTRONIC ENTERPRISES 
22010 S. WILMINGTON AVE. 
SUITE 105 
P. 0. BOX 5232 
CARSON, CA 90745 
800-421-2258 
213-834-5868 · Calif. Res. 
Not the biggest, but the best -
since 1962. 

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. 

SANT ELECTRONICS CO. 
8106 S. SORENSEN 
SANTA FE SPRINGS, CA 90670 
213-698-1388 
Amateur Sales and Service. 
See Rick WB6EWE or Gary WD6FWQ. 

SHAVER RADIO 
3550 LOCHINVAR AVE. 
SANTA CLARA, CA 95051 
408-247-4220 
Atlas, Kenwood, Yaesu, KOK, 
lcom, Tempo, Wilson, Ten-Tee. 

Connecticut 

THOMAS COMMUNICATIONS 
95 KITTS LANE 
NEWINGTON, CT 06111 
800-243-7765 
203-667-0811 - Conn. Res. 
Call Us Toll Free -
See Our Full Page Ad in this Issue. 

70 m June 1979 

Delaware 

DELAWARE AMATEUR SUPPLY 
71 MEADOW ROAD 
NEW CASTLE, DE 19720 
302-328· 77 28 
Delaware's Largest Stock of 
Amateur Radio Equipment 
& Accessories. 

Florida 

AGL ELECTRONICS, INC. 
1800-B DREW STREET 
CLEARWATER, FL 33515 
813-461-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. 

Illinois 

AUREUS ELECTRONICS INC. 
1415 N. EAGLE STREET 
NAPERVILLE, IL 60540 
312-420-8629 
"Amateur Excellence" 

ERICKSON COMMUNICATIONS, INC. 
5456 NORTH MILWAUKEE AVE. 
CHICAGO, IL 60630 
312-631-5181 
I llinois (Outside 312) 
800-972-5841 
Outside Illino is 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 
FO RT DODG E, IA 50501 
515-576-3886 
For air EZ Dea l on New 
or Used Equi pment. 

Kansas 

ASSOCIATED RADIO COMM 
80 12 CONS ER 
OVERLAND PARK, KS 66204 
913-38 1-5900 
America's No. 1 Rea I Amateu r Radio 
Sto re. Trade · Sell · Buy. 

Maryland 

THE COMM CENTER INC. 
9624 FT. MEADE ROAD 
LAUREL PLAZA RT. 198 
LAUREL, MD 208 10 
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 
Tile Ham Store of New Engla nd 
You Ca n Re ly On. 

TUFTS ELECTRONICS 
209 MYSTIC AVEN UE 
MEDFORD, MA 02155 
617-395-8280 
New England's Friend liest 
Ham Store. 



I::~: I LOCATOR 
Continued 

Minnesota 
PAL ELECTRONICS INC. 
3452 FREMONT AVE. NO. 
MINNEAPOLIS, MN 55412 
612-521 ·4662 
Midwest's Fastest Growing Ham 
Store. Where Service Counts. 

Nebraska 
COMMUNICATIONS CENTER, INC. 
443 N. 48 STREET 
LINCOLN, NE 68504 
800·228-4097 
Kenwood, Yaesu, Drake and More 
at Discount Prices. 

Nevada 
COMMUNICATIONS CENTER WEST 
1072 RANCHO DRIVE 
LAS VEGAS, NV 89106 
800-634·6227 
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 
lcom, DenTron, 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 mi llion parts - Lowest prices 
anywhere. Call us! 

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 
SOMERSET, NJ 08873 
201-469-4599 
New Jersey's Fastest 
Growing Ham Store. 

New York 
AM·COM ELECTRONICS INC. 
RT. 5 
NORTH UTICA SHOPPING CTR. 
UTICA, NY 13502 
315·732·3656 
The Mohawk Valley's Newest and 
Largest Elect ronics Supermarket. 

HAM-BONE RADIO 
(Div. Stereo Repair Shop) 

3206 ERIE BOULEVARD EAST, 
SYRACUSE, NY 13214 
315-446-2266 
We Deal, We Trade, 
We Discount , We Please! 

HARRISON RADIO CORP. 
20 SMITH STREET 
FARMINGDALE, NY 11735 
516·293-7990 . 
"Ham Headquarters USA®" 
since 1925. 
Call toll free 800-645-9187. 

RADIO WORLD 
ONEIDA COUNTY AIRPORT 
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. 

COMMUNICATIONS WORLD, INC. 
4788 STATE ROAD 
CLEVELAND, OH 44109 
216-398-6363 
Repairs on all HF Gear 
regardless of age. 

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, Cushcraft, CDE, 
Ham-Keys, VHF Engineering, 
Antenna Specia lists. 

· South Dakota 
BURGHARDT 

AMATEUR CENTER, INC. 
P. 0 . BOX 73 
WATERTOWN, SD 57201 
605-886-7314 
"America's Most Reliable 
Amateur Radio Dealer". 

Texas 

HARDIN ELECTRONICS 
5635 EAST ROSEDALE 
FORT WORTH, TX 7611 2 
817-461-9761 
You Bet Fort Worth 
Has A Ham Store! 

Dealers: 
You should be 
here too! Contact 
HORIZONS today 
for complete details. 

~~~~ 800-258-5353 
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the • Full range of adjustment in 
tension and contact spacing. 

Ultl• t • Self-adjusting nylon and steel 111a e needle bearings. 

I AM lllC : ;~::~hs~~~~~~:~a:~~~~ts. 
• 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 

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 
I *SPIDER 

I *ARMS 
*WIRE 
*BALUN KIT 
*BOOM WHERE 

NEEDED 
WINNER OF MANITOBA 

DESIGN INSTITUTE 
AWARD OF EXCELLENCE 

Buy two elemen ts nou; - a third and 
fu11rth 11wy he added ia'fer 11;ith little 
effort. 
E11;oy 11p to 8 dh forn;ard gain 011 DX, 
u;ith 11 25 db hack to fm11t ratio and 
excelle11t side discrimi1111tio11. 
Get 111axim11111 stnict11ral strength with 
low iceight, 11si11 g ou r "Tridelic" 
arms. Please i11ri11ire directly to: 

GEM QUAD PRODUCTS LTD. 
Box 53 

Transcona Manitoba 
Canada R2C 2Z5 

Tel. (204) 866-3338 

• Heavy steel 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. 

July 28 thru August 10, 1979 
Our 20th year of s11ccessf11l teachirzg 

Boost your Harn Skills 

on the Blue Ridge 

"A Vacation with a Purpose" 

Two weeks snturation learning program 
in Amatenr Hadio: 

• ;-\o\"ice to C: eneral 

• Cencral or T echnic:ian to Adrnnced 

• Aclrnnced to Amateur Extra 

Expert Instruction starting at ~'our level. 
Code and T heory in d l'pth along with 
Friendh· Amateurs, \ Vho Care About 

You. 

~- ----- - ------ - ------------------- --· 
I 
I 
I 
I 

C. L. PETERS, K4DNJ, Director 

' I 
Oak H i ll Acad emy Amateur Radio Session 
Mouth o f Wilson, Virginia 24363 

: Name 
I 

. Call_ 

1 Address_ _ _ _ __ _ _ 
I 

: City/State/Zip _ _ _ _ 

L----------- ------------------------. 

-, ,- -, 
I 
I 

Anytime you 
have a question 
about your Ham 
Radio H O RI· 
ZONS subscrip· 
lion, please in· 
elude a mailing 
labe l to insu re 
prompt service 
on your inqu iry. 

CHANGE 
OF ADDRESS 

AFFIX 

LABEL 

HERE 

I 
I 
I 
I 
I 
I 
I 
I 
I Movi ng? Please 

let us know 4-6 
weeks before
hand. Or, if any

J ,-\ I L_ _-..J 
thing is wrong with your cu rrent mail 
ing label, please carefully print the 
updated information below and affix 
your present label above. 
PLEASE HELP US TO SERVE YOU BETTER 

1.J1MRADIO Greenville, NH 03048 llORIZONS 
Call _ _ _ _ _ 

Name _ _ _ _ _ ____ __ _ 

I 

l I Address 

I City _ _________ _ 

I State Zip. _ ___ _ 

L-----------



RATES Regular classified is available 
at 50¢ per word. Display classified (1 inch 
deep x 21/• inches wide) is $65, or at the 12x 
rate is $50. All Ad Scan payable in advance. 
No cash di scounts or agency commis
sions allowed. 

HAMFESTS Sponsored by non-profit 
organizations receive one free regular 
classified ad (subject to our editing). 
Repeat insertions of hamfest ads pay the 
standard rate. 

COPY No special layout or arrange
ments availab le. Material should be 
typewritten or clearly pr inted (not all 
capitals) and must include full name and 
address. We reserve the right to reject 
unsuitable copy. HORIZONS cannot check 
each advertiser 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 precedin g 
month. 

SEND MATERIAL TO: Ad Scan, 
Ham Radio Horizons, Greenville, N. H. 
03048. 

SCANNER OWNERS! ··Top Secret Registry of 
U.S. Government Rad io Frequencies (25 to 470 
MHz)" by K2AES! Only book of its kind ever 
published! 2,250 + listings of: FCC, FBI , Secret 
Service, CIA, Customs, Border Patrol, Immigra
tion, NASA, Treasury, FAA, mili1ary, and more! 
Only $4.95, ppd. CRB Research , Box 56-HR, 
Commack, NY 11725. 

MASSACHUSETTS: NoBARC Hamfest July 21, 
22 at Cummington Fairgrounds. Tech talks, 
demonstrations and dealers. Flea market , $1 .00; 
advance reg istration $3.00 single, with spouse 
$5.00 to Tom Hamilton, WA1VPX, 206 California 
Avenue, Pittsfield , Massachusetts 01201 or 
$4.00/$6.00 at gate. Mobile talk-in on 146.31/91. 
Gates open at 5:00 P.M. on Friday for free 
camping. 

QSL's - samples 25¢ - K3QK, 226 Waldorf St., 
Pittsburgh, PA 15214. 

NOVICES: Relax and improve skills with eight 
important operating aids on heavy 11 x17" card. 
CW abbreviations, ending and Q signals, punc
tuation, R-S-T, U.T.C. conversion & more. $2. 
Postpaid WD5KFN, Albany, TX 76430. 

QSLs & RUBBER STAMPS - Top Quality! 
QSLs: Glossy Inks and Cardstock. Rubber 
Stamps: Report forms, Call Letter, Address, 
State outlines - More! Stamp Catalog and Card 
Samples 50¢. Ebbert Graphics 5H , Box 70, 
Westerville, Ohio 43081 . 

OSL CARDS 500/$10. 400 il lustrations, sample. 
Bowman Printing, 743 Harvard, St. Louis, MO 
63130. 

EZ DEALS are hard to beat. Try me and see for 
new or used ICOM, Cushcraft , KLM, Yaesu, 
Drake, W ilson, VHF Eng., Ten-Tee, Swan, Den
Tron, COE, Hustler, Larsen, and more. W0EZ, 
Bob Smith Electronics, RFD 3, Fort Dodge, Iowa 
50501. (515) 576-3886. 

WISCONSIN: CWRA Swapfest Picnic, June 3, 
1979, Stevens Point. For info write W9BCC, 
Frank Guth, 1632 Ellis Street, Stevens Point, WI 
54481. 

PRINT YOUR OWN QSL Cards with a custom 
made 3" x 5" Rubber Stamp. Guaranteed to 
please. Send your copy with a check or money 
order for $12.50 to: Market, 305 So. Hudson St., 
Westmont, Ill. 60559. 

PENNSYLVANIA: Milton A.R.C. Hamfest, June 
3, 1979 at the Allenwood Firemen's Fairgrounds, 
U.S. Route 15, four miles north of Interstate 80. 
Doors open 8 A.M. $2.50 advanced, $3 gate; 
children and spouses FREE. Flea market, auc
tion, contests, portable/mobile FM clinic, prizes , 
food & beverages. Tal k-in on 146.37/ .97; 
146.34/.94 repeaters and 146.52 simplex. Details 
from Kenneth Hering, WA31JU, R.D.#1 , Box 381, 
A llenwood, Pennsylvania 17810; Telephone 
(717) 538-9168. 

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. 

ILLINOIS: Six Meter Club of Chicago presents 
the 22nd Annual ABC Hamfest , Sunday, June 
10, 1979 at Santa Fe Park, 91st & Wolf Road , 
Wi l low Springs, Illinois. Registration $1.50 ad
vance, $2 at gate. Features large swappers row, 
picnic grounds, plenty of parking, refreshments, 
pavillion displays, AFMARS meeting, color TV, 
etc. Advance tickets from Val Hellwig, K9ZWV, 
3420 South 60th Court, Cicero, Illinois 60650. 
Talk-in on 146.94 or WR9ABC on 146.37/.97 
(PL2A). 

WANT UP-TO-DATE INFORMATION? "Radio
Hobbyist Newsletter" issued every two weeks. 
Only $5.00 per year! Guaranteed ! ARC; Box 
1171-G; Garland, Texas 75040. 

OSLs SECOND TO NONE. Same day service. 
Samples 50 cents. Include your call for free 
decal. Ray, K7H LR, Box 331, Clearfield, UT 
84015. 

ELECTRONIC BARGAINS, CLOSEOUTS, 
SURPLUS! Parts, equipment, stereo, industrial , 
educational. Amazing values! Fascinating items 
unavailable in sto res or catalogs anywhere. 
Unusual FREE catalog. ETC0-059, Box 762, 
Plattsburgh, N.Y. 12901. 

HAMFEST - Official ARRL 5th Annual Hall of 
Fame Hamfest , Stark County Fairgrounds, Can
ton, Ohio, Sunday, July 15. Mobile check in on 
19-79 or 52-52. $2.50 advanced; $3.00 at gate. 
Contact WA8SHP, 10877 Hazelv iew Ave., 
All iance, Ohio 44601. 

QSL CARDS - Eyeball Cards - Rubber Stamps 
- Name Tags - Emblems - Gi ft Items - Free 
Catalog - Rusprint, Box 7575, Kansas City, MO 
64116. 

CODE got you stumped? 
RELAX and worry not' Learn international 
Morse Code the EASY. Aus 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 half the time! Available 
in cassettes @ $10 .95 and LP records at 
$9.95 - you get over two hours of in 
struction1 

EPSILON RECORDS 
P.O. Box 626 , San Jacinto, CA 92383 

NEW CONCEPT - Novice inst ruct ional pack
age, theo ry tape & study material. Complete 
license study package, $17.95. General s tudy 
package, $19.95. MARI, 1320 Canary Drive, West 
Columbia, SC 291 69. 

VIRGINIA: "Ole Virgin ia Hams" A.R.C. Hamfest, 
Ju ne 3, 1979, Pri nce Will iam Co unt y Fai r
grounds, Rou te 234, 112 mile south of Manassas. 
Gates open 7 A.M . for tailgaters, 8 A.M. to 
public . Admission $3 - children under 12 free. 
Tai lgating $2 per vehic le - over 300 spaces 
available. Fantast ic prizes, food and beve rages 
unti l 2:30 P.M., FM clin ic, YL program, chi ldrens' 
program, CW proficiency, QSL bureau program. 
Indoor exhi bit space for dealers and manufac
t u re rs. Reques ts for i nformat ion: Sam 
Lebowich, WB4HAV, OVHARC, P.O. Box 1255, 
Manassas, Virginia 22110. 

ANTENNA HOMEBREWERS: Complete line ot 
al uminum, f iberglass, and stainless-steel anten
na hardware. We will custom-design tor you or 
supp ly to your design at prices you can't beat! 
GL Enterpri ses, Route 1, Box 10G, Brownsv ille, 
Wisconsin 53006. (41 4) 583-4001. 

STOP LOOKING for a 9ood deal on amateur 
rad io eq uipment - 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 tac tory
authorized dealers tor Kenwood, Drake, Yaesu, 
Collins, Wilson, Ten-Tee, Atlas, ICOM, OenTron, 
MFJ, Tempo, Regency, Hy-Gain , Mosley, Alpha, 
Cushcraft, Swan and many more. Write or cal l us 
today tor ou r low q uote and try our personal and 
friendly Hoosier service. HOOSIER ELECTRON
ICS, P.O. Box 2001, Terre Haute, Ind iana 47802. 
(812) 238-1456. 

WANT QSLs FAST? Send $9.95 for 100 multi
co lored sent return mail ! ($4.00 each add it ional 
hundred!) Satisfact ion guaranteed ! ARC; Box 
#1171; Garland, Texas 75040. 

QSLs with c lass ! Unbeatable qual i ty, reaso n
able pri ce. Samples: 50¢ refundable. QSLs Un
limited, 1472 SW 13th Street, Boca Raton, FL 
33432. 

CUSTOM Pri nted and photo QSL's, very eco
nomical; free samples , stamp appreciated. Stu, 
K2RPZ, Box 412, Rocky Po int , N. Y. 11778. (516) 
744-6260. 

RADIO EXPO '79 September 15 and 16, 1979, 
Lake County Fairgrounds, Routes 120 and 45, 
Grays Lake, Illinois. Manu facturer's displays, 
f lea market, sem inars, ladies' prog rams. Ad
vance tickets $2.00. Wri te EXPO, P.O. Box 305, 
Maywood, IL 60153. Exh ibitors inquiries: EXPO 
Hotl ine (312) 345-2525. 

FREQUENCY ALLOCATION CHART. See how 
the ent ire rad io spectrum is used. 2 kHz to 200 
GHz. Send $3.00. Collins Chart Co., Box 935, 
Coronado, CA 92118. 

CUSTOM EMBROIDERED EMBLEMS - Your 
design, lo w minimum. Informational booklet. 
Emblems, Dept 65, Littleton, New Hampshire 
03561. 
CLUB CALL PINS - 3 lines 11/4 x 31/4 $1.55 
each. Cal l, first name and c lub. Colors blue 
black or red wi th wh it e letters. (Catalog) Arnold 
Linzner, 2041 Linden St reet, Ridgewood, N. Y. 
11227. 

NAMETAGS - 1 V2" x 2V2 " - One line $2.50. 
Each addit ional line $0.50. 12 colors. Tag-it Co., 
Box 2062, Ind ianapolis, IN 46206. 

CODE PRACTICE OSCILLATORS, hand keys, 
elect ronics keyers, other p rod ucts. F ree 
catalog. Globalman (W6PHA) Products, Box 388-
HO, El Toro, CA 92630. 714-533-4400. 
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CALL 
TOLL 
FREE 
For the best deal on 

• AEA • Ameco • ASP • Atlas 
• Belden • Bencher • Bird 
• COE • CIR • CES • Cushcraft 
• DenTron • Drake • Hy-Gain 
• lcom • KLM • Kenwood 
• Larsen • MFJ • Midland 
• Mosley • NPC • Newtronics 
• Nye • Palomar • Regency 
• Shure • Swan • Standard 
• Tempo • Ten-Tee • Tonna 
• Transcom • Wilson • Yaesu 

NEAR CHICAGO? 

COME IN AND SEE US! 

Tim KA9DGO and Mike WN9ANF 
serving you! 

1•14 

I 

ERICKSON 

!. .,•• . 

5456 N. MILWAUKE"'°E~-_,....-4-

1 t I 
CALL TOLL FREE 
FOR THE ERICK SON PR ICE! 

O UTS ID E I L LIN OIS (8()()) 62 I ·5802 

~ Hours: 
~ 9:30-5:30 Mon. , Tues., Wed. & Fri. 
~ 9:30-9:00 Thursday 
~ 9:00-3:00 Saturday 

ERICKSON 
COMMUNICATIONS, INC. 
5456 N MILWAUKEE AVE 

CHICAGO. IL 60630 13121631-5181 
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DX 
FORECASTER 

The DX word this month is 
GOOD, with a mixed bag of 
opportunities in which DX 
activity is likely to be as 
prevalent on vhf as it is on hf! 

The seven-day period 
between June 6th and 13th is 
likely to be disturbed, with 
maximum effects most likely to 
be felt on the 7th or 8th. Such 
disturbances could produce 
aurora in the ionosphere, and 
atmospheric storms, giving rise 
to auroral as well as tropo· 
spheric propagation. Sporadic 
E activity is likely on many 
days of the month, making ten, 
six and even two meters likely 
candidates for skip contacts. 

For the best current informa
tion about changing conditions 
as they affect DX, tune in WWV 
at eighteeen minutes after each 
hour for up-to-date reports of 
ionospheric and geomagnetic-
f ield conditions. 

Band-by-band predictions 

Twenty meters will be open to 
one part of the world or another 
during each day, except for 
occasional disturbed days, with 
an early morning spate of 
activity followed by late after
noon and evening DXing. Short 
skip to about 1600 kilometers 
(1000 miles) will occur during 
midday on most days. 

Fifteen meters should be the 
best overall DX band in June, 
with openings occurring during 
early morning and late after
noon hours. Hours surrounding 
midday will be best for short 
skip out to about 1900 kilo
meters (1200 miles) while 
extended north-south path DX 
is expected during the after
noon and evening. 

Ten meters will be excellent on 
many days of the month, offer
ing an incredible variety of 

propagation conditions from 
which to choose. Expect long 
and short skip, long and short 
path DX, and an occasional 
disturbance to keep your days 
full of interesting happenings. 
Considering the low power 
required for good signal 
strengths, you can have as 
much or more fun on ten than 
on any other band. Midday is 
short-skip time with regular 
openings out to about 2000 
kilometers (1200 miles). 

Six meters is likely to open 
more frequently than in any 
previous year of the past 
decade. Not only short skip of 
2000 to 2500 kilometers (1200 
to 1500 miles) on many days, 
but the added bonus of long· 
haul DX between the USA and 
South and Central America -
possibly even to Hawaii and 
Africa on a super day - will 
cheer the hearts of the avid DX
chasers. 

Eighty, forty, and one-sixty 
meters are not considered to 
be summertime DX bands. 
Occasional openings on forty 
in the late evenings will bring 
happiness, particularly on 
north-south paths. High static 
levels, plus high signal absorp
tion levels, render eighty and 
one-sixty practically useless, 
but - if you're willing to try -
check them out on that rare 
cold and clear evening when 
ORN slacks off to bearable 
levels. Early morning or late, 
late evening attempts on these 
bands are best for DXers. Short 
skip of 500 to 1200 kilometers 
(300 to 800 miles) on 80, and 
1100 to 1600 kilometers (700 to 
1000 miles) on 40 can be 
expected up to mid-morning, 
and following mid-afternoon 
hours. 

HRH 
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Novice, QRP, 200 w, deluxe - good, better, best -
$299, $369, $399, $699, $869, $899, $1069. TEN-TEC 
has them all. A choice of seven HF transceiver models. - a 
choice of power levels - a choice of operating features (and 
accessories) for beginner or old timer. Best of all, there's a wide 
choice of prices to fit every amateur budget. 

TEN-TEC " OMNI" TRANSCEIVERS - REALLY CHOICE. 
Top of the line. Deluxe in every respect. DeselVing of a place in 
the finest of operating positions. All solid-state 100% duty cycle 
200-watt final amp.; 8-bands (160-10 m plus convertible 10 MHz 
and "Aux" band positions); broadband design for no tune-up; 
built-in VOX and PTr; built-in Squelch; 4-position CW-SSB filter 
and 8-pole crystal filter with separate mode switch to permit using 
all filters in all modes; 2-speed break-in; 2-range offset tuning; 
optimized sensitivity from 2 µ.V on 160 m to 0.3 µ.Von 10 m; 
greater dynamic range (typically better than 90 dB) plus PIN 
diode switched 18 dB attenuator; WWV at 10 MHz; front panel 
control of linear/antenna bandswitching; phone patch jacks; 
" timed" crystal calibrator (on "A" model only); zero-beat switch; 
SWR bridge; adjustable ALC and sidetone; dual speakers; plug-in 
boards; "clamshell" aluminum case with black vinyl covering plus 
warm dark metal front panel; full shielding, optimum size for 
convenient operation: 5%"h x 14%"w x 14"d. Model 545 
OMNI-A with analog dial, only $899; Model 546 OMNI-D with 
six 0.43" LED digital readouts, $1069. Model 645 keyer, $85, 
Model 243 Remote VFO, $139, Model 248 Noise Blanker, $49, 
Model 252MO AC Power Supply, $119. 

TEN-TEC " ARGONAUT" TRANSCEIVER-QRP CHOICE. 
The challenge and excitement of working the world on 5 watts. 
And every feature you need: all solid-state; 5 bands (80-10 m); 
full amateur band coverage SSB/CW; sensitivity less than 0.5 
µ.V; offset tuning; 4-pole IF crystal filter, 2 .5 kHz bandwidth; 
analog dial; vernier tuning; automatic sideband selection; built-in 
speaker; 5-watt input to broadband push-pull final amplifier; 
PTT; full CW break-in; adjustable sidetone volume and pitch; 
built-in SWR bridge; TV! filter; plug-in boards; small and light 
weight enough to go anywhere (4Vz''h x 13"w x7"d and 6 lbs.). 
World beating price, too: Model 509 only $369; Model 210 AC 
Power Supply just $34. 

TEN-TEC 540/ 544 TRANSCEIVERS-POWER CHOICE. 
200 watts from the bottom of 80 m to the top of 10 m - SSB or 
CW. No compromise from the leader in solid-state HF technol
ogy. Instant band change without tune-up; sensitivity 0.3 µ.V; 
offset tuning; 8-pole crystal-lattice filter; WWV at 10 & 15 MHz; 
push-pull solid-state final amp.; 100% duty cycle; adjustable ALC 
with LED indicator; built-in SWR bridge; PTT; full CW break-in; 
adjustable sidetone pitch and vol.; zero-beat switch in Model 544. 
Choose the value leading Model 540 with analog dial and built-in 
25 kHz pulsed calibrator for just $699 or the Model 544 with six 
0.43" LED digital readouts for $869. Model 240 160M converter, 
$110; Model 262M AC Power Supply with VOX, $145; Model 
252M AC supply only, $119. 

TEN-TEC CW TRANSCEIVERS- BUDGET CHOICE. 
The "Century 21" series. Unique. Modem technology with 
old-fashioned value. Fine performance, reliability, and simplicity 
of operation, a ll at low cost. Win raves from novices and 
confirmed brass pounders alike. All solid-state; 5 bands (80-10 
m) full amateur band coverage; receive CW and SSB, transmit 
CW; sensitivity 1 µ.V or less; offset tuning; 3-position selectivity 
(2.5 kHz, 1 kHz, 500 Hz); 70 w input to push-pull Class C final 
amp.; broadbanded for no tune-up or resonating; full break-in; 
adjustable side-tone level; built-in AC power supply. Choose 
Model 570 with analog dial for only $299; Model 574 has a 5 
LED digital readouts for only $399. 

The choice is all yours when you choose TEN-TEC HF 
transceivers; see your nearest dealer or write for full details. 

(b1mQ) 
...,.__ ..........,.., I 

,19:.~EN-TEC ,INC. 
, •• ~EVIERVILLE, TENNESSEE 37162 

[)l'<)ftf:S71S UNCOlN AV[.. CHICAGO, ILL'°""' 



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 space between 
name and number. Example: HRH L 150. 

ALOA _ 625 MFJ _ 082 

ARRL ' M&M RF 

Antenna Mart _ 009 
Distr. _ 577 

Atlanta Hamfest • 
Madison • 

Atlas _ 198 
Microcraft _ _ 774 

Bencher _ 629 Microwave 
Fi l ter _ _ 637 

Butternut • Oak Hill Acad. 
Commun. A.R.S .• 

Center _ 534 Palomar Eng. • 
Cornell· Pathcom _ _ 705 

Dubil ier _ 241 

Cover Craft __ 685 Portland 
Radio _ _ 719 

Cushcraft • RF Power 
OSI _ 656 Comp. _ 542 

Drake· RSE Ham 
Shack _ 607 

E.T.O. • 
Ca llbook _ 100 

Erickson • 
Constructor_ 586 

Gem Quad · 
Ross Distr. __ 581 

Hal • 
S·F A. R. S. _ 640 

HRB _ 150 
SST _ 375 

Horizons _ 150 
Swan _ 111 

Henry _ 062 
Telrex _ 377 

Hustler _ 171 
Ten-Tee • 

lcom _ 01:'5 Thomas 
Int. Crystal _ 066 Comm. _ 730 

JR _ 752 Tri·Ex_ 116 

Kantronics • Universal 
Mfg._684 

Kenwood· 
Webster 

Klaus __ 430 Assoc. _ 423 
Larsen __ 078 Western · 

Long·s _ 468 Wilson __ 123 

"Please contact this advertiser direct ly. 

Limit 15 inquiries perrequesr. 

JUNE 1979 
Please use before July 31, 1979 

Tear off and mai l to 
HAM RADIO HORIZONS - " Ad Check" 
Greenville, N. H. 03048 

STREET ------- ---

CITY _ __________ _ 

STATE ____ _ _ ZIP ____ _ _ 

78 m May 1979 

MADISON 
SUMMER CIRCUS 

WAITE IN 
YOUR 
BEST QUOTE 
FROM THE 
" 800 GANG." 

NOW, LIST THE EQUIPMENT 
YOU WANT IN THE SPACES 
PROVIDED BELOW, CUT OUT 
THIS AD, AND SEND IT TO 
US WITH YOUR NAME, AD
DRESS AND TELEPHONE 
NUMBER. WE WILL WRITE D 
OR CALL D (CHECK ONE) 
YOU BACK AS SOON AS POS
Sl BLE WITH THE MADISON 
QUOTE. 

(HINT : DON 'T GO BELOW 
OUR COST) . 

WE HAVE AN IN -DEPTH 
STOCK AND LARGE INVEN
TORY OF MAJOR LINES AND 
ACCESSORIES. 

------------
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UJ 
>-------------TERMS: ALL PRICES FOB HOUSTON. PRICES 

SUBJECT TO CHANGE WITHOUT NOTICE. ALL 
ITEMS GUARANTEED. SOME ITEMS SUBJECT TO 
PRIOR SALE. SEND LETTERHEAD FOR AMATEUR 
DEALER 'S PRICE LIST . TEXAS RESIDENTS ADD 
6% TAX. PLEASE ADD POSTAGE ESTIMATE. 

MADISON 
ELECTRONICS SUPPLY, INC. 

1508-D McKINNEY HOUSTON, TEXAS 77002 
713/658-0268 NITES 713/497-5683 

AD INDEX 
ALDA Communicat ions 59 
American Radio Relay League 4 7 
Antenna Mart 62 
Atlanta Hamfest 68 
Atlas Radio Company Cover IV 
Bencher, Inc . 72 
Butternut Electronics 66 
Communications Center 80 
Cornell·Dubl ller Electric Co. 48 
Cover Craft 69 
Cushcraft 
OSI Instruments 64, 65 
Drake Co .. A.L. Cover II 
Ehrhorn Technological Operat ions 72 
Erickson Communications 74 
Gem Quad Products 72 
Hal Communications Corp. 1. 9 
Ham Radio's Bookstore 48. 68 
Ham Radio Horizons 62. 72 
Henry Radio Stores 79 
Hustler 67 
lcom 7 
International Crystal 35 
JR Amateur Radio 63 
Kantronics 48 
Trio-Kenwood Communi cations, Inc. Cover I ll 
Klaus Radio Inc. 60 
Larsen Antennas 4 7 
Long's Electronics 40. 41 
MFJ Enterprises 3 
M&M RF Distributors 69 
Madison Electronic Supply 63. 67. 69, 78 
Microcraft Corporation 68 
Microwave Filter, Inc. 62 
Oak Hill Academy Amateur Radio Session 72 
Palomar Engineers 46 
Pathcom, Inc. 66 
Portland Radio Supply Co. 63 
RF Power Components 67 
ASE Ham Shack 61 
Radio Amateur Call book 49 
Radio & Electronics Constructor 62 
Ross Distributing Company 66 
S.F Amateur Radio Services 60 
SST Electronics 60 
Swan Electronics 56. 57 
Telrex Laboratories 49 
Ten-Tee 77 
Thomas Communications 54. 55 
Tri-Ex Tower Corp. 31 
Universal Manufacturing Corp. 61 
Webster Associates 62 
Western Electronics 61 
Wilson Electronics 10 

Foreign Subscription Agents 
for Ham Radio HORIZONS 

Hitim Rao•o A us1r1a 
F Basu 
Hi1up1platz 5 
A·2700 W1ene1 N&ui1ad1 
Austn a 

H;am Radio 8 1!1Q•um 
Stereohouse 
Brusse1ses1eenweg 4 16 
8·9218 Gen t 
Belgium 

Ham Radio Canad• 
Bo:x 114. Godeuc h 
Dnlaho . Canaaa N 7A 3V5 

Ham Rad io Europe 
BoxH4 
S- 194 CM Upplands Vasby 
Sweden 

Ham Rad io Franc e 
Chns11ane Michel 
F-89 117 Parly 
France 

Ham Rac:ho German y 
Karin Ueber 
Pos1la ch 2.C5.4 
D-7850 Loeaach 
We st Germany 

Ham Radio Hollana 
MRL Ectron1c s 
Postbus 88 
Nl·2204 Dclll 
Ho nano 

Ham Radio Italy 
STE, Via Maoiago 1 ~ 
1201 J.4 ~Mano 
11a1 y 

Ham R.ld10 Sw 11zerland 
K;mn Ueber 
Positach 2•!.4 
0·7850 Loerrach 
West Germany 

Hitim AJ CllO UK 
PO. Bo x 63, Harrow 
Middlesex HA3 6HS 
England 

Holland Radio 
1"3 Greenway 
G1eens1de. Johannesburg 
Repubhc o t Sou ln Africa 



HENRY RADIO 
ANNOUNCES THE 

TEMPO K6FZ* 
LOOP ANTENNA 

NOW YOU 
DON'T HAVETO BE 

OFF THE AIR BECAUSE 
YOU UVEINAN 

APARTMENT, CONDOMINIUM, 
BOAT, R/V, OR??? 

At last! Now you can put a good signal on the air with an 
unobtrusive antenna. The Tempo K6FZ Constant Current Loop 
Antenna is basically for 20 meter operation, but with the addition of 
optional elements it also offers 10 and 15 meter capability. It is a 
totally new concept in quick assembly fiberglass antenna design. The 
K6FZ is a full half wavelength horizontal loop radiator only eight feet 
square. It exhibits forward gain, front-to-side and front-to-back ratios 
and uses no lossy inductive loading coils or traps. 
Install it in a fixed position or rotate it with any inexpensive TV rotor .. 
in the attic, on the roof, or hang it in a tree. Your neighbors will think 
it's just another FM or TV antenna. Wherever it ends up, you' ll have 
fun getting on the air again. 

Specifications (Typ 20 meter characteristi cs) 
Gain: + 1 dB over dipole (ful l sized) 
Impedance: 50f\. balanced-balun recommended 

(W2AU o r BN86) 
VSWR: Better than 2 to 1 over entire band 
Polarization: Horizonta l 
Front-to -back ratio: 1.5 to 2 S units (9 to 12 dB) 
Front-to-s ide ratio: 1.8 to 2.5 S units (1 0 to 15 dB) 
Power rating : 2kw PEP 

Dimensions: 8 feet (2.44 meters) 
square: Shipping box 98 inches long 

Turning radius: 5.8 feet (1.8 met0rs) 
Weight 10 lbs ( 4.55 kg) 
Price: $159.00 
Accessories: 

W2AU Balun $14.95 
15-K6FZ 15 meter adapter kit (TBA) 
1 O-K6FZ 10 meter adapter kit (TBA) 

·u .S & Foreign Patents Pending 

;;~~~~;;:,;,:,~~~=~~!~ :h~~~gr~~u I I he u :. TOLL FR~'""'""""''""'"""" Mp,;c'ae• •urab1ec'J'j1 170 chan&ge w;~t11 Qu'//Jt no~t 'Cro; 
For al l states except California. 
Cal if. residents please call collect on our regular numbers 

11240 W. Olympic Blvd. Los Angeles, CA 90064 (213) 477-6701 
931 N. Euclid, Anaheim, CA 92801 (714) 772-9200 
Butler, Missouri 64730 (816) 679-3127 



CALL TOLL FREE 

1:·800·228-4097 
Communications Center 

443 N 48th Street 
Lincoln, Nebraska 68504 

In Nebraska Call ( 402)466-8402 

Antenna Sale! 
HY-GAIN 

Regular Special 
TH6DXX Super Thunderbird $299.95 $239.95 18HT Hy-Tower 80·10M vertical 
TH3MK3 3 el. 10-15-20M beam 229.95 179.95 18AVT/WB 80-l OM T rap vertical 
TH3JR 3 el. 10-15-20M beam 149.95 129.95 14AVO/WB 40-lOM Trap vert ical 
Hy.Quad 2 el. 10·15-20M Quad 229.95 179.95 12AVO 20·10M Trap Vert ical 
205BA 5 el. .. long John .. 20M beam 289.95 229.95 14RMQ Roof Mounting ki t (verticals) 
155BA 5 el. .. long John .. 15M beam 169.95 139.95 5BDQ 80-10M Trap doublet 
105BA 5 el;' .. l ong John" 10M beam 119.95 99.95 2BDQ 80-40M Trap doublet 
20 4BA 4 el. 20M beam 2 19 .95 179.95 66B 6el. 6M beam 
204MK5 5 el. conversion kit 99.95 79.95 203 3 el. 2M beam 
153BA 3 el . 15M beam 79.95 69.95 205 5 el. 2M beam 
103BA 3el. 10M beam 5 4.95 44.95 208 8 el. 2M beam 
402BA 2 el. 40M beam 209.95 169.95 214 14 el. 2M beam 
BN-86 Balun for beam ant ennas 15.95 15.95 l A -1 Deluxe lightn ing arrestor 
TH2MK3 2 el . 10 ·15-20M beam 149.95 11 9 .95 

MOSLEY Regular Specia l 
Classic 33 3 el . 10, 15, 20 Mtr . beam 304.75 209.95 
Classic 36 6el. 10 , 15, 20 Mtr . beam 392.75 269.95 
TA ·33 3el. 10, 15, 20 Mtr . beam 264.00 189.95 
TA -36 6 el . 10, 15, 20 Mtr . beam 392.75 269.95 
TA-33 Jr. 3 el . 10 , 15, 20 Mtr . beam 197.00 149.95 
TA·40KR 40 Mtr . Add On 119.95 89 .95 

CUSHCRAFT 

Regular 
299.95 
99.95 
69.95 
39.95 
33.95 
89.95 
49.95 

119.95 
15.95 
17.95 
25 .95 
31.95 
59.95 

ATB-34 4 ele . 10, 15, 20 Mtr . beam 289.95 2 19 .95 A147-11 11 ele. 146-148 Mhz. beam 36.95 
AT V-4 10 , 15 , 20, 40 Mtr. Vertical 89.95 69.95 A147-22 22 ele. Power Pack 109.95 
ATV-5 10, 15, 20, 40, 80 Mtr. Vert ica l 109.95 89.95 A144-10T 2 Mtr . .. Twist .. 10 ele. 42.95 
ARX-2 2 Mtr . R ingo Ranger 39.95 32.95 A 144-20T 2 Mt r . .. Twist .. 20 ele. 62 .95 
AR ·6 6 Mtr . R ingo 36.95 32.95 A 147-20T 2 Mtr. beam 62.95 
AR X-220 220 Mhz. R ingo Ranger 39.95 32.95 A430-11 432 Mhz. 11 ele . beam 34.95 
ARX-450 435 Mhz. R ingo Ranger 39 .95 32.95 A432·20T 430 -436 Mhz. Beam 59.95 
A 144-11 11 ele.1 44-146 M hz. beam 36.95 30.95 

HUSTLER 
3-TBA 3 ele; 10, 15, 20 Mtr. beam 259.95 189.95 
4-BTV 10-40 Mtr. Vert ical 99.95 79.95 
5-BTV 1 0~0 Mtr . Vertical 134 .95 99 .95 
RM-75 75 Meter Resonato r 16.95 14.50 
RM·75S 75 Meter Super Resonator 3 1.95 27.50 
G6-144B 2 Mtr . Base Co linear 79.95 59 .95 
G7·144 2 Mt r. Base Coli near 11 9 .95 89.95 

WILSON 
System One 5 ele. 10, 15, 20 , Mtr. Beam 274.95 229.95 
System Two 4ele. 10 , 15, 20 Mtr. Beam 219.95 179.95 
System Three 3 ele. 10, 15, 20 Mtr. Beam 179.95 149.95 
WV·l 10-40 Mtr . Vert ical 79.95 69.95 

ROTORS 
Hamll l $1 25.00 T2X Tailtwister $ 199.95 Alliance HD 73$109 .95 

Call for prices o n rotor cable, Coax, Towers, and Accesso ries. A ll prices do no t include shipping . 

18HT We carryall majorbrandsof ham radios 

Special 
239.95 

79.95 
57.00 
32.95 
29.95 
69.95 
39.95 
99.95 

49.95 

30.95 
89.95 
34.95 
52.95 
52.95 
29 .95 
49.95 

AT DISCOUNT PRICES 
Yaesu - Kenwood - Drake -- ICOM- Den tro n 

Ten-Tec - Swan - Tempo - Midland - E.T.0. - Wilson • 
80 m June 1979 More details? Ad Check page 78. 



Digital Frequency Control* 
... a Kenwood innovation for maximum 

HF operating enjoyment! 
Kenwood's TS-180S with DFC is an all solid
state HF tTanceiver designed for the DXer, 
the contest operator, and all other Amateurs 
who enjoy the 160 through 10-meter bands. 
The following features prove, beyond doubt, 
that the TS-180S is the classiest rig available! 

• Digital Frequency Control (DFC), including 
four memories and manual scanning. Memo· 
ries are usable in transmit and/or receive 
modes. Memory-shift paddle switches allow 
any of the memory frequencies to be tuned in 
20-Hz steps up or down. slow or fast, with 
recall of the original stored frequency. It's al· 
most like having four remote VFOs! 

• All solid-state . .. including the final. No dipping 
or loading. Just dial up the frequency, peak 
the drive, and operate! 

• High power .. . 200 W PEP/160 W DC input on 
160·15 meters, and 160 W PEP/140 W DC on 
10 meters !entire band provided). Also covers 
more than 50 kHz above and below each band 
!MARS. WARC. etc.), and receives WWV on 
10 MHz. 

• Improved dynamic range. 
• Adaptable to all three proposed (WARC) bands. 
• Single-conversion system with highly advanced 

PLL circuit. using only one crystal with im· 
proved stability and spurious characteristics. 

• Built·in microprocessor-controlled large digital 
display. Shows actual VFO frequency and dif
ference between VFO and "Ml" memory 
frequency. Blinking decimal points indicate 
"out of band." Monoscale dial, too. 

• IF shift .. . Ken wood's famous passband tuning 
that reduces QRM. 

• Selectable wide and narrow CW bandwidth 
on receive (500-Hz CW filter is optional). 

• Automatic selection of upper and lower side
band (SSB NORM/SSB REV switch). 

• Tunable noise blanker (adjustable noise
sampling frequency). 

• RF AGC ("RGC"), which activates automati· 
cally to prevent overload from strong. local 
signals. 

• AGC !selectable fast/slow/ off). 
• Dual RlT (VFO and memory/fix). 
• Three operating modes ... SSB, CW. and FSK. 
• Improved RF speech processor . 

• F ull line of match ing accessories. including 
PS-30 base-station power supply, SP-180 ex
ternal speaker with selectable audio filters, 
VF0-180 remote VFO, AT-180 antenna tuner/ 
SWR and power meter, DF-180 digital frequency 
control, YK-88 CW filte r. and YK-88 SSB filter. 

All of these advanced features can be yours .. 
and at an attractive price! Visit your local Autho
rized Kenwood Dealer and inquire a bout the ex
citing TS-1805 with DFC! 

• Dual SSB filter (optiona l). with very steep Still available ... 
shape factor to reduce out-of-passband noise K d' TS 8206 HF -
on receive and to improve operation of RF enwoo s - transceiver. 

• ~~e;~i~o~;:::;i:; transmit. (f) KENWOOD 
• Also available is the TS-1805 without 

DFC. which still shows VFO frequency · · . pac<S<ltu in amalror radio 
and difference between VFO and "hold" TRIO-KENWOOD COMMUNICATIONS INC. 
frequencies on the digital display. 1111 WEST WALNUT / COMPTON. CA 90220 
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• Self-contained p~wer .supply and speaker 
• All solid state · 
• Covers 10-80 meters 
• 20 watt input power 

(250 watt model available) 
• SSB and semi-break-in CW with sidetone · 

True, it doesn 't have all the bells and whistles, but it 
does two things extremely well< 
It does an excellent job of receiving. 
It does an excellent job of transmitting. 
On both SSS and CW. 
Compare the performance of the Atlas 11 0 with any 
other equipment on the market, and see for yourself: 
it is truly a high performance transceiver in every 
respect. 
And it costs only $388. 
Also available is the Model 11 O Special, which includes 
RIT, CW Filter, and RF Gain C0ntrol. · 
Both the 11 0 Standard and the 110 Special transceivers 
are available with either 20 watt or 250 watt power 

0 /ncludes RIT, CW filter. RF Gain Control. 

For complete details see your Atlas dealer or drop us a 
card and we'll mail you a brochure with dealer list. . 

41a ATLAS 
~,,.- RADIO INC. 

417 Via Del Monte, Oceanside, CA ·92054, 
Phone (714) 433-1983 

' ,, 


