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You'llbegladyou’re
using a Drake C-Line...
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Received 7/15/77 by:

R.L.DRAKE COMPANY

540 Richard St., Miamisburg, Ohio 45342  Phone: (513) 866-2421 = Telex: 288-017

Western Sales and Service Center, 2020 Western Street, Las Vegas, Nevada 89102 = 702/382-3470



CALL TOLL FREE!
1:800-633-3410

and save big on Drake!

In some cases save up to $100.00! Offer is good while supplies last.

DRAKE

TR-4CW transceiver

TR-4CW covers 80 thru 10 meters
» Modes: SSB, AM, CW e 300 watts
PEP input. SSB, 260 watts AM & CW
¢ Has RIT e Transceive or separate
PTO e Wide range receiving AGC
® Solid-state VFO ® CW semi-break-in
® VOX or PTT e Shifted-carrier CW
e Constant calibration mode to mode.

69900 List price: 799.00

T-4XC transmitter

T-4XC teatures: 80 thru 10 meter
coverage with crystals furnished
® Covers 160 meters with accessory
crystal (optional) ® 200 watts PEP in-
put on SSB and CW e Controlled
carrier modulation for AM e VOX or
PTT on S$SB or AM is built-in
* USB/LSB/AM/CW on all bands
¢ Built-in CW sidetone.

599.00 Lvist price: 699.00

R-4C receiver

The R-4C features: ® 80 thru 10 meter
coverage with crystals furnished
® Covers 160 with accessory crystal
{optional) e Linear permeability-tuned
VFO e Modes of operation:
SSB/CW/AM/RTTY/SSTB o3 AGC
release times e Crystal lattice filter
® Dial calibration: 0to 500 KHzin 1 KHz
increments.

599.00 List price: 699.00

—— -
=

DRAKE L-4B
linear amplifier

The L-4B fealures: ® 2000 watts PEP on
SS8, 1000 watts DC on CW, AM, &
RTTY e High efficiency Class B
grounded grid circuit ® Transmitting
AGC e Broadband tuned input
* Directional watt meter e RF neg.
feedback e 2 taut-band suspension
meters ® Solid-state power supply.

895.00 List price: 995.00

DRAKE
MS-4 matching speaker

The Drake MS-4 matching speaker is
designed for use with the Drake R-4C,
R-4B, R-4A, and R-4 receivers. It has
space inside to house the Drake AC-4
power supply or the AC-3 power supp-
ly. The B-ohm speaker will always
come through loud and clear.

30.00 Long's price. Call foday.

DRAKE
AC-4 power supply

The AC-4 power supply works with all
Drake 4-line transceivers and
transmitters. Fits inside the MS-4
speaker cabinet. = Input: 120 or 240
VAC e Qutput: 650 VDC at 300 mA
average, 500 mA peak, aiso: 12.6 VAC
at 5.5 amps. Just what you need to
complete your Drake station.

120.00 List price: 150.00

Remember, you can call TOLL-FREE: 1-800-633-3410 in 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.

Longs Electronics &

MAIL ORDERS: P.O. BOX 11347 BIRMINGHAM, AL 35202 « STREET ADDRESS: 2808 7TH AVENUE SOUTH BIRMINGHAM, ALABAMA 35233

Yur
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THIS MONIHS

HORIZONS

West Indies Adventure

Did you ever dream of being on
the receiving end of a pileup
throughout a contest? How
about being able to change from
one sought-after country to
another with a minimum of
travel and bother? Then add
exotic sights, friendly people,
helpful local amateurs, and you
have the makings of a most
memorable vacation. K1DG
tells you how he and his friends
worked out the plan and then
carried it through. The line for
tickets forms on the right.

Simple Dipole Antennas

Of the many antenna designs
which are available to amateurs,
the half-wavelength dipole or
doublet is hard to beat. It has
much to offer: simplicity, low
cost, easy installation, and good
performance; all contribute to
its great popularity. In this arti-
cle WiHR shows you how to
build dipole antennas, dis-
cusses what you can expect in
way of performance, and tells
you how you can extend cover-
age up to five bands with one
simple antenna.

CB Happiness

If you are a Citizens-Band opera-
tor and are thinking of some-
thing better in radio communi-
cations, here’'s real food for
thought. WB2HJD interviewed
many CBers who were disen-
chanted with what's happening
on CB and who wanted some-
thing better. Most didn't want to
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abandon CB entirely in favor of
ham radio. The testimonials in-
cluded here indicate that many
CBers would like the best of
both worlds.

In true reporting style,
WB2HJD obtained written per-
mission to use their pictures
from all persons whose photos
appear in this article.

Looks like more converts
every day to amateur radio! So
be it.

Learning Morse Code

It’s an inescapable fact. You
must be able to receive and send
Morse at various speeds to pass
examinations for amateur opera-
tor licenses. There's really no
easy way to get over this hurdie.
Many ads in the amateur
magazines offer all kinds of
methods for learning the code.
Some are okay; some are
questionable. It all boils down
to one basic fact: To be profi-
cient, you must practice. There's
no other way.

In this article, editor WENIF
has provided some ideas for
learning the code; once learned,
these ideas can be used for in-
creasing proficiency in receiving
and sending.

Earthquake

Certainly you remember the
devastating quake that struck
Guatemala in early 1976. Some
of the pictures accompanying
this article aren't very pretty —
but, as the story shows, man is
ever ready to help man. We at
Ham Radio Horizons are proud
to present this account of how
amateur radio operators reached
out to help others in distress.

How To Speak “Ham”

Abbreviations and Q signals are
used to save time without losing
essential information in the
transmission and reception of
radio messages. To be an effi-
cient operator, you'll need to
know what abbreviations mean,
as well as how and when to use
them correctly. Correct use of

these time-honored signals
helps you lose your Novice
“dialect.”

Your Power Supply

Power supplies probably cause
more problems in electronic
equipment than any other cir-
cuit. To be sure, you may find a
piece of equipment in which
some other circuit is more often
the cause of problems, but
that's the exception rather than
the rule. Here we’'ll explore the
operation of a simple power sup-
ply and examine the voltage
waveforms produced on an
oscilloscope.

Questions? And Answers!

This part of the series gets to
the end of Operating Proce-
dures, talks about the why and
how of amateur operation during
emergencies, and then finishes
up the section on Emission
Characteristics. You'll find out
what the A and F designations
mean, as in AQ, A1, or F3. Para-
sitic oscillations and harmonic
output are undesirable emis-
sions, but they are not alone in
that category.

The Cover

What ham can resist the dream
of antennas in the midst of a
tropical vacation scene? The
dream became reality for K1DG
on more than one island in the
Wesl Indies. Just to compound
the thrill, he combined the an-
tenna location with a good DX
spot, and checked it out during a
DX contest. .

HAM RADIO HORIZONS Janu-
ary, 1978, Volume 2, No. 1. Pub-
lished monthly by Communica-
tions Technology, Inc., Green-
ville, New Hampshire 03048. One-
year subscription rate, $10.00;
three-year subscription rate,
$24.00. Second-class postage
paid at Greenville, New
Hampshire 03048 and additional
offices.




Call toll-free 800-647-8660

for products by MFJ ENTERPRISES

MFJ-901 Versa Tuner

This NEW MFJ Versa Tuner matches everything from
160 thru 10 Melers: dipoles, inverted vees, long wires,
verlicels, mobile whips, beams, balance lines, coax
lines. Up to 200 watts RF OUTFUT. Built-in baiun, too!
New efticiant alr wound colil for more walls out!

Only MFJ uses an efficent air wound inductor in Wi
class of tuners for more walls out and tar less iosses
than a gh permeablity torokd coret

A7) ATLMNA TONER
. o)ty

MFJ-16010 Antenna Tuner

Now you can oporate slf bands — 160 ihru 10 Meters
- with a single random wire and run your full trans-
celver power output — up to 200 waits RF power
OUTPUT.

* Small engugh fo carry in your hip pocket, 2-3/18 x
3-1/4 x 4 inches * Matches low and high impedance by
interchangng input and output = SO-239 coaxial connec-
tors ® 12 position tapped inductor. Stackad torod cores
* At 1.8 MHz tuner matches 25 to 200 ohms

CWEF-2BX Super CW Fliter

This MFJ Super CW Fllter gives you 80 Hz bandwidth,
and extremely steep skirts with no ringing for razor
sharp selactivity that lets you puli signals out of heavy
QRM. Plugs between receiver and phones or connecl
between sudio stage lor speaker operation.

* Selectable BW: 80, 110, 180 Hz * 60 dB down onc
octave from center trequency of 760 Hz for 80 Hz BW
* Reduces nuises 156 dB ¢ 9 V battery « 2-3/16 x
3-1/4 x 4 inches = CWF-2PC, wired PC board, $19.95.

36995

MFJ-8043 IC Detuxe Electronic Keyer

This NEW MFJ Deluxe Keyer glves you mors features
per dollar than any other keyer available.

e Uses Curtis-B043 keyer chip ¢ Sends iambic, auto-
matic, semi-automalic, manual * Use squeeze, single
laver, or siraight key * Dot memary, salf-completing dois
and dashes, jam proof spacng. Instant start « RF proot
e Sold slate keying £300 V max * Weight, tone, vol
ume, speed controls ¢ Uses 4 C-cells; external power
jack ® 8 x 6 x 2 mches * Sidetone and speaker » Op-

CMOS-8043 Electronic Keyer

State of the art deslgn uses CURTIS-6043 Keyeron-s-
chip.

e Builtin Key * Dot memory ¢ lambic operation with
oxtemal squeeze key ' 8 to 50 WPM e« Sidetone and
speaker ¢ Spead, volume, tone, weight controls « Ulra
reliable solid state keying *300 volts max. » 4 position
switch tor TUNE, OFF, ON, SIDETONE OFF ¢ Uses 4
penlight celis » 2:3/16 x 3-1/4 x 4 inches

LSP-520BX Il Log Speech Processor

Up to 400% more RF power. Plugs between your
microphone and transmitier.

+ Gives your audio punch power to siice through QRM
* 30 dB IC log amp and 3 aclive titters = RF protected
® 9 V battery ® Two Mic jacks: %' phone jacks, un-
committed 4 pin jack * Ouipul cable » 2:1/8 x 3-6/8 x
56-9/16 inches < LSP-5208X, In standard MFJ en-
closure, electronically identical, $49.95

tional squeeze key: $29 .95

SBF-2BX SSB Fiiter

Dramatically improves readability.

* Optimizes your audo to reduce sideband splatter, re-
move low and high pitched QRM, hiss, static crashes,
background noise, B0 and 120 Hz hum e Roduces
fatigue during contest, DX, and ragchewing e Plugs
between phones and receiver or connect bstween audio

stage for speaker operation ¢ Selectable bandwidth IC
active audio fiter ¢ Uses 9 volt battery ¢ 2-3/16 x

e

$2995

MFJ-200BX Frequency Standard

Provides strong. precise markers every 100, 50, or 25
KHz well into VHF region.

» Exclusive cikcultry suppresses all unwanted markers
« Markers are gated for positive identiication. CMOS
IC's with transistor output. * No direcl connaction
necessary ¢ Uses 9 volt battery ¢ Adjustable rimmer
for zero beating o WWV e Switch selects 100, §0, 25
KHz or OFF » 2.3/16 x 3-1/4 x 4 mches

$4995

MFJ-1030BX Receiver Preselector

Ciearly copy wesk unreadable signals (increases signal
3 to 5 'S’ units).

s More than 20 dB fow noise gain ® Soparate input and
outpu! tuning controls give maximum gain and RF selec-
tivity to signiticantly rejact out-of-band signals and reduce
image responses ® Dual gate MOS FET for iow noise,
strong sigral handing abites ¢ Completety steble o Op
timizod for 10 thru 30 MHz « 8 V battery ® 2-1/8 x
3-5/8 x 5-9/18 inches

3-1/4 x 4 inches

MFJ-40T QRP Transmitter
Work the world with 5 watts on 40 Meter CW,
e No tunng ¢ Matchgs S0 ohm iocad » Clean output

P& NOES ML
ke i
—————

MFJ-202 RF Noise Bridge

This MFJ RF Noise Bridge lets you adjust your antenna
quickly for mazimum performance. Measure resonant

wih low harmonic content ® Power amplifier 4
protected against bumout * Switch selects 3 crystais
or VFO input ¢« 12 VDC ¢ 2-3/18 x 3-1/4 x 4 nches

MFJ-40V, Companion VFO LR $29.95
MFJ-120C, iC Regulatec Power Supply,
1 amp, 12 VDC - $28.98

treq y. sadiation resistance and reactance. Eaclu

sive range eatender and expanded capacilance range
gives you much exlended measuring range.

o Tells whether to shorien or lengthen antenna for
min SWR = Range exiender and expanded cap. range
{150 pf} for wide mp measwements » 1 to 100 MHz

L = $1 995

C-500 Digital Alarm Clock

This digitat alarm clock is also an 1D Timer. Assembled,
too!

* Gves ID buzz every 9 minutes automatically, or atter
tapping ID/doze button & Pressing IDidoze button dis.
plays seconds ¢ Large .63 inch digits * Easly zeros
to WWV ¢ AM and PM LED indicators ¢« Power out indi
cator * Fast set, slow set buttons ¢ 110 VAC, 60 Hz
s 3-1/8 x 3-3/4 x 3-3/8 inches ¢ One year warranty
by Fairchid

Order any product from MFJ and try it. If not delighted, return within 30 days for a prompt refund (less shipping).
Order today. Money back if not delighted. One year unconditional guarantee. Add $2.00 shipping/handling.

Order By Mail or Call TOLL FREE 800-647-8660 and Charge It On

MFJ ENTERPRISE

Bamuhn (#iCARD

P. O. BOX 494
MISSISSIPPI STATE, MISSISSIPP] 39762

In Europe contact: ING I. STERN, Lohkoppeistrasse 27, 2000 Hamburg 76, West Germany. Tel.: (040) 299-6110, Telex: 2161808 STEX D
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4 ELEMENT-3 BAND
10-15-20 METER BEAM

Cushcraft engineers have incorporated more than 30 years of design
experience into the best 3 band HF beam available today. ATB-34
has superb performance with three active elements on each band,
the convenience of easy assembly and modest dimensions. Value
through heavy duty all aluminum construction and a price complete
with 1-1 balun.

Enjoy a new world of DX communications with ATB-34!

SPECIFICATIONS

FORWARD GAIN - 7.5dBd WIND SFC - 5.4 Sq.Ft
F/B RATIO - 30 dB  WEIGHT - 42 Lbs.
VSWR - 1.5-1  WIND SURVIVAL - 90 MPH,

POWER HANDLING - 2000 WATTS PEP
BOOM LENGTH/DIA. - 18'x2 /8" $
LONGEST ELEMENT - 328" 2 39 .95
TURNING RADIUS - 89"
‘ COMPLETE
UPS SHIPPABLE NO EXTRAS TO BUY

IN STOCK WITH DISTRIBUTORS WORLDWIDE

CORPORATION
BOX 4680, MANCHESTER, N.H. 03108
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The Second Year of Ham Radio Horizons! It seems hard to believe that nearly
twelve months have passed since we put the final touches on that all-important
first issue and then waited to see just how our reception would go.

It's all history now, and exciting history at that. Horizons has been very well
accepted, and both our magazine and amateur radio have continued to grow at a
very brisk pace; we like to feel that these two events go hand in hand, Ham Radio
Horizons continues to introduce amateur radio to many potential newcomers,
while the tens of thousands who have been licensed in recent months have
provided us with an ever-growing, eager, group of new subscribers.

We would particularly like to extend a welcome to several thousand subscribers
who have joined us in the past month or so from sources outside the ranks of
amateur radio. Your new readership is both an honor and a responsibility to all of
us here at Ham Radio Horizons, and we promise to do our very best to show you
just what ham radio is all about, and how to start getting in on all the fun the rest
of us are having with this fascinating hobby.

We have some good plans for Ham Radio Horizons in 1978, and you should find
each issue even more useful and exciting than ever before. You'll find a new
column, “Benchmarks,’” which will focus on those small ideas and gadgets which
can make the maintenance and operation of an amateur station so much more
enjoyable. For many, these pages may well become one of the most valuable
aspects of their electronics library.

Many excellent, new, feature articles are in the works, inciuding both a new
Novice transmitter and receiver that have been designed specifically with the
newcomer in mind. They’ll be easy to build, and perhaps of even more
significance, all of the required components will be easy to find. You can look for
the first of them by mid-year, with the other not too far behind. There will be some
excellent articles on the important part that clubs play in amateur radio. You'll
learn about the good features (and some bad features) of many clubs, and also
what your organization can do to stress the positive side of things.

we’ll be growing in 1978: as more and more advertisers learn of the unique
advertising opportunities that Ham Radio Horizons offers we will be able to bring
you larger issues with even more good ideas and projects. We'll also be doing a lot
of hard work to line up a lot more new readers (we hope to at least double our cir-
culation this year), and, hopefully, reach out to many real good candidates for the
amateur ranks.

As you can see, we are all planning for a busy and exciting year at Ham Radio
Horizons. Stay tuned along with us and join in on all the fun,

Skip Tenney, WINLB
Publisher
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ICOM wants you to

Begin with the Best

As you develop your skills, increase your participation in Ham Radio activities, and add
hardware for ever-increasing flexibility of operations, you’ll come to know ICOM. Just ask
any old Ham. ICOM s the quality name in VHF/UHF Amateur Radio equipment because it is
simply the best. ICOM is the line you’ll want to move up to for unequaled quality and features.

But you needn’t wait until you can trade in a truck load of equipment to reach up to ICOM.
You can begin building your Amateur Radio operations with reasonably priced ICOM units
that have flexible add-on features when you purchase your very first voice transceiver. And
when you are installing ICOM’s top-of-the-line fixed station unit, the ICOM equipment you
began with will probably still be an important integral part of your active hardware.

Don’t delay in moving up to ICOM: begin with the best.

L

[

\lll],l’

A

Clockwise from lower lefi: 1IC-21 1 4MHz, 2 meter, All Mode Transceiver; 1C-245 Mobile 2 meter Transceiver; 1C-228 Mabile VHF
FM Transceiver; §C.-502 Portabie 50 MHz SSB Transceiver; 1€.215 Portable 2 meter FM Trancelves; 1C-30A Mobile UHF FM Transcelver:

Ask your dealer for ICOM’s complete product line catalog, or
mail your request to an address below.
VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT Distributed by:

1COM WEST, INC. {COM EAST, INC. ICOM CANADA

Suite 3 Suite 307 7087 Victoria Drive
13256 Northrup Way 3331 Towerwood Drive Vancouver B.C. V5P 3Y9
Bellevue, Wash. 98005 Dallas. Texas 75234 Canada

(206) 747-9020 (214) 620-2780 {604) 321-1833

More details? Ad Check page 78. January 1978 [}E{] 7




In the first issue of Horizons, March, 1977, we had a letter from a reader asking how to
get started in putting a ham station together. Some of the articles we have printed
since then have been aimed at providing this information, notably **Your Station From
the Ground Up,” in April, “Be Proud of Your Hamshack,” in September, and “Amateur
Station Accessories,” in November. Then, too, there was “Get On the Air On A Budget,"
in the same first issue that saw the letter published in the Postbox section.

An idea was put forth in the Editor's answer to that letter — how about some readers
sending in photographs and descriptions of their stations so we could show the
uninitiated what amateur stations look like.

I'm glad to say that response to the idea has been good, and that we are starting
1978 in the proper manner by presenting a Station of the Month in this, the January
issue.

There are several important areas to consider when the Station of the Month is being
selected, and the two that are foremost in our minds are that the station depicted must
be meaningful to a beginner, and the accompanying photograph must be of sufficient
quality to withstand the rigors of magazine reproduction; the greatest station layout in
the world will be meaningless if the photograph is fuzzy, dark, pale, streaked, or if the
composition is poor.

There are no restrictions as to cost, amount of equipment, shack size, mode(s) of
operation, or whatever. Photographs that have the operator visible are fine, of course,
as long as the perspective doesn’t cause him (or her) to hide a major portion of the
equipment from view, After all, we are interested in showing other hams some ideas
about setting up their own stations.

We are also trying to show people that a good, working, hamshack is an achievable
goal — therefore a photograph that shows a roomfull of equipment costing kilobucks
does not guarantee that it will be selected; but, neither does it automatically get ruled
out because of cost. | guess the word | am looking for is “‘relevant.”

Each station that is selected and published will receive a suitable gift from our Ham
Radio’s Communications Bookstore. We'll start out with Alice Clink Schumacher's
excellent book, Hiram Percy Maxim. It's an enthralling stery of the man acclaimed
“father of amateur radio,” who had the vision and perseverance to take steps to secure
the existence of our great hobby — a book that should be read by every amateur and
would-be amateur.

At year's end, we will look over all of the stations selected, and see if there is any
way to choose the best of the lot (without getting our ears roasted in the process). The
one selected will receive a three-year subscription to Ham Radio Horizons.

You'll find suggestions about photographs and written material on page 64, where we
present our first selection as Station of the Month. Dust off your camera, put a new
ribbon in the typewriter, and let us know about your station if you feel that it has
something to offer a beginner who wants to know, “but what will my station look like?"

Tom McMullen, W1SL
Managing Editor

8 [}.E:] January 1978



SPECIAL TRIPLE BONUS DEAL

BETTER! e

North ... south...
east ... west

All leading brands . . .
in-depth stocks . .. : : :
new/used gear. e N + - 4 ' ‘ =

The deal:

1)—Send us 1048.00* (in the form of check,
M/O, BankAmericard, VISA, Master Charge)
2)—We’'ll ship you immediately,
a beautiful brand-spanking-new,
peerless performing

Y NI

TH6DXX 3
TR'-EX w-51 De Luxe, 6 elsment Hy.Gain i KENWOOD TS‘BZOS TRANSCEIVER !
3 Thunderbird, covers 10, 15, ]
o JOWER i 20 meters. Separate ow | 3)—PLUS a BIRD Model 43 wattmeter |
b e e il g HER UHLG fr aivhand. (2120.00 retail value). OF . . .
Hi a Hy-Gain Bata match for low ; ¢
IS0 VSWR with 50 ohm line. De luxe Remote VFO (or Ts-8208)
i TR | 4)—PLUS prepaid shipment
Turning radius: 20 1. i i
Every-day sm,la. rsicsag ',"P':” _— i of both items (UPS Brown)
CDrEiyloArM y g:;a:":::ngﬂﬁ,o - ‘ *{Calil. residents add 8% sales tex)
12995 Net weight: 57 ibs. , e R R T AR R ST DS RSN
shipped prepaid (UPS Brown) ‘Zu\ RFE-100 DIGlTAL READOUT
fi for Drake R-4C receiver)
SHIHE ( ) 169.95
33.95

4
BIRD ELEMENTS
(Not supplied with BIRD wattmeter)
ICOM IC-22S DRAKE R-4C RECEIVER 2-30MHz . .. 42.00
VHF transceiver S A limited number 25-1000MHz .. . 36.00
249.00 +— shipped prepaid (UPS Brown) — atold price of 599.00

OVER THE COUNTER (Mon. thru Sat. 10AM to 5:30PM). PHONE, WRITE. SAME DAY SHIPMENT MOST ITEMS.

Ham Rap1o OUuTLET

SOUTH NORTH SOUTH B *F
Anaheim, Calif. 92801 Burlingame, Calif. 94010 Van Nuys, Calif. 91401 Ke:‘:.f,;'v%’;:.
2620 W. La Paima, (714) 761-3033 | 999 Howard Ave., (415) 342-5757 | 13754 Victory Blvd., (213) 988-2212  jim Rafferty, NSI':IJ,
1 mile sast Knott's Barry Farm (2/3) 860-2040 5 miles soulh on 101 from S.F. Alrport. Dealer inquiries invited. other well known hams,
o give you courteous,
m 5 ® ATLAS ¢ BIRD ¢ COE » COLLINS ® CUSHCRAFT ¢ CURTIS « DENTRON ¢ DRAKE ¢ EIMAC ¢ HUSTLER personalized service.
o HY-GAIN ¢ ICOM o KENWOOD ¢ KLM ¢ MOSLEY « SWAN ¢ TEMPQ ¢ TEN TEC ¢ TRI-EX @ YAESU o more.

More details? Ad Check page 78. January 1978 [1ia] 9



The new standard of performance for Tribanders is the Wilson System One!!! A DX’ers
delight operating 20 meters on a full 26’ boom with 4 elements, 4 operational elements
on 20-15-10, plus separate reflector element on 10 meters for correct moncband
spacing. Featured are the large diameter High-Q Traps, Beta matching system, heavy duty
Taper Swaged Elements, rugged Boom to Element mounting . . . and value priced at
$259.95. Additional features: ® 10 dB Gain ®20-25 dB Front-to-Back Ratio ® SWR less
than 1.5 to 1 on all bands.

MODEL SY-1 SPECIFICATIONS:

Matching Method: Beta F/B Ratio 20-25 dB Mast Diameter 2 O.D. = e —

Band MHz: 14-21-28 Boom Length 26 Boom Diameter 2" O.D. —A

Maximum Power Input: Legal Limit (2" 0.D.) Surface Area 7.3sq.ft. “F E - -

Gain 10dB No. of Elements § Windload Area 146 lbs. - .

VSWR (at Resonance) 1.5t01 Longest Element 26’ 7' Shipping Weight 50 lbs. e - 0 SETERS =
Impedance 50 ochms Turning Radius  18' 6" =l cusemm

— . ne e Y 2 " e

f DL e Paarn Somng 15 METERS O Sy
ADVANCED DESIGN LARGE DIAMETER —
HIGH-Q TRAPS FOR MINIMUM 1.OSS AND E=E==ET
MAXIMUM POWER CAPACITY Ce iy
e Ol ——— — S +- 1
INSULATED DRIVEN ELEMENT WITH e L0METER -

PRECISION BETA MATCH AND HEAVY
DUTY ELEMENT MOUNTS

AMATEUR PRODUCTS DEALERSHIPS l
FOR MANY AREAS ARE AVAILABLE!! l
If you are interested in the profits you can :
make as a Wilson Dealer, contact us. i

HEAVY DUTY BOOM
TO ELEMENT EXTRUSION

———————

For complete specifications on the above products or a copy of our new Amateur Products Buyers Guide, write:
Consumer Products Division

&, Wilson Electronics Corp.

P.0. BOX 19000 « LAS VEGAS » NEVADA - 89119 « (702) 739-1931 - TELEX 684-522
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NEWSLINE

FCC'S DROPPING OF DOCKET 19759, the proposal that the 220-MHz Amateur band provide
a home for a new CB service, doesn't mean that the band won't still become the new CB
home. It does remove the immediate threat to the band, however, and many opinions
have it that the longer the decision on where CB should go is delayed, the less likely
220 becomes as a choice.

In Announcing Its Termination of Docket 19759 the Commission pointed out that so
many changes in related circumstances have occurred since several thousand comments were
filed on it back in 1973, those comments are now obsolete. However, the question of
new CB frequencies is still very much alive, and 220 will undoubtedly be one of the
options when the Commission considers the issue again in a future rulemaking.

THE LARGEST NON-EMERGENCY AMATEUR RADIO net operation ever organized provided total
communications for the October, 1077, New York City Marathon, in which over 5000 runners
from all 50 states and 38 forei§n countries participated. 221 New York and New Jersey
Amateurs, coordinated by the Tri-State Amateur Radio Council, provided communications
for the 26-mile, 385-yard race through all five New York City boroughs. Long Island
Mobile Amateur Radio Club alone provided 65 operators for the event, which used repeat-
ers WR2 ACD, ACH, and AFE plus simplex.

Fine Amateur Radio PR resulted, with over a million and a half spectators seeing and
hearin§ Amateur Radio at work during the 12-hour event. Congratulations to Coordina-
tor WA2DHF.

AMATEUR LICENSING IRREGULARITIES will receive a full-fledged investigation run by an
FCC Administrative Law Judge. The decision to go all-out on such a probe was reached at
a closed meeting of the Commission last October, when information was presented that some
of the same abuses may have occurred without payment; and that some amateur callsigns
have been issued inconsistent with normal FCC procedures.

Such An Inquiry is a very formal proceeding including subpoena powers and the ability
to require witnesses to testify. Though it will undoubtedly be Washington based, it's
entirely possible that sessions will also be held in other cities. It has been consider-
ed likely for some time that a full-bore probe would be forthcoming, with as many as
several hundred amateurs involved. When the story broke back in August, 1976, one of
the investigators was quoted as saying they had uncovered "just the tip of the iceberg."”

A PIRATE 220-MHZ REPEATER operating in Chicago as a *commercial telephone service"
was shut down In early November by the FCC's Chicago Field Office after a two-week-long
investigation. No Amateur Callsigns were ever heard and it's probable that most of the
"subscribers" (including a tire wholesaler and a medical clinic) thought they were per-
fectly legal.

NEW MANAGER OF AMSAT QSL BUREAU is Ross Forbes, WB6GFJ, P.0. Box 1, Los Altos, Cali-
fornia 94022, Former manager, WAIEHF, is stepping down after 4% years at the helm.
Ross 1s well qualified, having spent 1969-1972 as manager of the ARRL W6 QSL Bureau,
which handles over 90,000 cards per month!

Donations From Clubs and Individuals to the solar cell and battery funds have brought
in nearly 518,000, proving the effectiveness of AMSAT's recent-heavy Eublicity campaign.

Several Donations of $%000 Each have resulted in the names and callsigns of the donors
being iInscribed on a plaque to be carried into space aboard the first Phase Three
satellice.

A New Satellite Bandplan is going into effect January 1, which will place CW only on
the bottom third of the satellite downlink, mixed CW and sideband in the center third,

and ssb only on the top third — just the reverse of current practice.
Arthur C. Clark, The noted science-fiction writer, has been made an honorary AMSAT
member iIn ceremonies attended by most of the AMSAT brass — Clark's honor came in recog-

nition of his predictions of communications satellites and synchronous satellites in a
1945 Wireless World article.

FCC'S NEW CHAIRMAN, Charles D. Ferris, was sworn in October 17 by Vice President
Mondale at White House ceremonies. Chairman Ferris has a B.S. in Physics and a law
degree, and until his appointment to the Commission was general counsel to House of
Representatives Speaker Thomas O'Neill.

FCC Safety and Special Services Chief Charley Higginbotham, in a banquet speech at
the November SAROC Hawali hamfest, warned that autopatch abuses continue to jeopardize
interconnect abilities for the Amateur Service. '"It's your decisionl!” he said, and if
we don't clean up our act we'll end up with formal Commission proceedings that will
severely curtail, if not eliminate, amateur freedom to tie into the telephone system.

CB _AND TV ANTENNAS will both require warning labels, and detailed safety instruc-
tions for proper Installation must be included with each antenna, under the terms of a
proposal just issued by the Consumer Product Safety Commission. In its brief amnounce-
ment of the new proposal, no mention of Amateur Radio antennas was made.
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BY DOUG GRANT, K1DG

It all began while we were still
in high school. Bill, WA1JKJ,
and | planned a dream vacation
to almost every island in the
West Indies. Air fares and
hotel rates were computed and
every minute accounted for. We
decided that we'd need one or
two other people with us, and
the plans were shelved until an
appropriate college semester
break rolied around.
Unfortunately, finding two
other people proved as difficult
as finding enough money, and
our trip didn’t happen — then.
Most people consider the
Caribbean to be a playground
for the jet set — a land of
perfect tans in the winter and a
place to unwind and relax.
There’s an added perspective

12 GEJ January 1978

for the radio amateur: many of
the islands in the West Indies
are considered separate
countries for DXCC award
purposes. Additionally, very
few active ham operators are
on these islands. Thus, when a
visitor brings a radio along on
his vacation, strings up a few
antennas, and begins to
operate, it isn't long before
he's deluged with stations
calling him. It's every ham's
dream to be on the other end
of a pileup for once. Add that
to the everyday charm of the
area, and it becomes a true
dream vacation!

Bill graduated from college
a year ahead of me and took a
trip to the French island of St.
Pierre in March 1975. St. Pierre

is, unfortunately, not in the
West Indies; rather it is in the
North Atlantic, not far from the
Canadian Maritime provinces.
The weather was terribly cold,
but Bill had a chance to
experience operating from a
semi-rare country and was
hooked. Two months later, |
finished school and started to
work. With a cash flow, it
appeared that our trip south
might actually take place. After
a few false starts, we obtained
licenses to operate on the
French island of Guadeloupe
and were on our way.

First stop:
San Juan, Puerto Rico

It was a typical October
morning in Boston —



temperature about 45F (7C)
and overcast. We were both
unprepared for the 90F (32C)
heat and high humidity in San
Juan, Puerto Rico, that
afternoon. Since we had
several hours before our next
flight, we shed our sweaters,
stored our luggage in a locker
at the airport, and took a taxi
downtown.

The taxi driver turned out to
be a Boston Red Sox fan. When
he learned we were from
Boston, he agreed to show us
around San Juan for a while.
We then decided to explore
Fort Morro on foot, then went
down to the “old city.” After
all the walking around, we
started looking for someplace
to eat. We found a cab and
asked the driver to take us to
McDonald’s. He didn't speak
any English. Bill explained in
Spanish that we wanted
hamburgers from a restaurant
with golden arches; the driver
took us to Burger King. Close
enough.

When we got back to the
airport, the first order of
business was to check in at
the Air France counter for our
flight to Guadeloupe. We had

no problems and went to the
gate area to wait. As we
approached, one of the other
waiting passengers spotted the
radio in Bill’s hand and
introduced himself as Austin
Regal, KAYFQ. Austin was on
his way to Sint Maarten, a
Dutch possession in the
Caribbean, which was an
intermediate stop on our flight.
We compared plans, swapped
stories, and marveled at the
coincidence of meeting. We
arrived in Guadeloupe at 10:30
PM, found a hotel, checked in,
and fell asleep.

Adventure in Guadeloupe —
a contest

The next morning we took
stock of our situation. We had
a license, a rig, several spools
of wire, and several hanks of
rope. Our hotel was surrounded
by other buildings and wasn’t
in a good radio location. We
clearly needed some place
more suited to our particular
needs. We then consulted our
Callbook and set out to visit
some of the local amateurs.

Hams are pretty easy to
find. We climbed to the top of
a tall building and looked for a

Bill, KIMM, and Don, WIMIW/FPEDB, aboard FPBAP's boat Atta Boy for the March,

1975 FPOMM operation. |f the operators look cold, it's because it is; about — 20°F

(~ 28°C). That’s enough to drive you to a warmer climate, and it did.

Yvon, FG7AK, and Jack, FG7TD, get to-
gether for a visit in Gosler.

house with antennas on it.
After we spotted one, we
walked toward it, and rang the
bell. And, as luck would have
it, Jean Wegimont, FG7XT,
answered the door. We
introduced ourselves as
American hams on vacation,
and he received us with open
arms, Jean is in the import/
export business and was at
one time an underwater
photographer. He's a long-
time friend of Jacques
Cousteau and a most
interesting fellow to talk with.
His radio station is very
impressive, equipped for all
bands, including OSCAR, and
all modes including slow-scan
television and radio-teletype.
Jean is probably the most
active ham on the island and
is nearing completion of
5BWAS — all on teletype!

After several Cognacs we
asked Jean if he could
recommend a hotel where we
could operate. He said that
there was a hotel nearby,
which was on a hill near the
water (and managed by a ham,
no less). A few phone calls
later, we were on our way
there.

Au Grande Corsaire is a
restaurant located in the resort
village of Gosier. Nearby are
six bungalows under the same
management and available for
a modest charge. As we pulled
up in front of the restaurant, we
noticed first the triband
antenna on the roof, and
second, a fellow rushing out to
greet us, who turned out to be
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Au Grand Corsaire in 1975, The first
FGOMM operation took place from the
room at right, atop the building.

the manager, Yvon Kerguen,
FG7AK. Yvon welcomed us,
brought us drinks, and then
excused himself, explaining
that he was needed in the
kitchen. As we found out, Yvon
Is also the master Chef of the
restaurant. After dinner, we
were shown to our bungalow,
where we collapsed, exhausted
but encouraged by our good
fortune thus far.

Next morning we explained
to Yvon that we would like to
operate his station during a
contest weekend. He
cooperated with us to the point
of letting us take over his
room at the restaurant while
he moved into a vacant
bungalow. Thus, we were able
to use his antennas rather than
our own. Yvon didn't have an
80-meter antenna, however, so
we strung up a wire between
two palm trees as a temporary
solution. During the day, Jack
Deckmyn, FG7TD, came over to
visit. Jack is a priest in Gosier
and we had a chance to visit
his station several days later.
He noticed we didn't have
either a wattmeter or an
antenna switch and returned
later with one of each to loan
us. They were quite useful for
adjusting antennas and made
operation in the contest much
more effective.

Our main objective in going
to Guadeloupe was to operate
in a contest. Contests are
sponsored by several
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organizations with the intent of
developing operating skills in
a competitive atmosphere.
Scores are calculated on the
basis of number of stations
contacted as well as the
number of different states,
countries, or geographical
zones contacted, depending on
the contest. Obviously, the
feilow in a rare country
becomes popular, because he’s
everybody’s only chance to talk
to that country. A littie
research showed that there
hadn't been any contest
activity from Guadeloupe in
several years, and that's why
we went there. We had
obtained the call sign FGOMM,
and when the contest began at
7 PM Friday we were ready.

The next 48 hours were a
chaotic mixture of operating,
sleeping, eating, and taking
some breaks to go swimming
or sunbathing. When the
contest was over we'd amassed
over 4700 contacts and
sufficient countries for a score
of over 3 million points —
good enough for fifth place
worldwide! After a bottle of
champagne to celebrate our
success, we began planning
the next trip, and Yvon assured
us we’d be welcome.

We spent the next few days
touring Guadeloupe and on
our last night there, we dined

at Yvon’s restaurant with a
National Geographic Society
officer, who was vacationing in
the islands. Yvon prepared a
special dinner for us, which
was a culinary triumph. After
dinner, he asked us to sign

his guest book, which included
signatures from visiting
royalty, most of the National
Geographic staff, and about a
dozen other hams from

several countries. We signed it
and promised to return.

Further adventures —
St. Martin and Martinique

Mark Pride, WA1ABYV, offered
his assistance by designing
and building a full-size, 3-
element 15-meter beam
antenna that was lightweight
and would easily knock down
to fit a 4-foot-long (1.2m) case.
Also, we brought along several
telescoping sections of tubing
for use as a vertical antenna as
weli as pre-cut wire dipoles
for each band and pienty of
rope. We were much better
prepared this time than on our
first trip.

Our tirst stop was French
St. Martin. French St. Martin
occupies the northern part of
an island in the Netherlands
Antilles, which is about 50
miles (80km) east of Puerto
Rico. The southern part of St.
Martin is administered by the

Au Grand Corsalre, 1976 — the view to the east includes the portable 15-meter Yagi on
top of our bungalow.




Netherlands and is known as
Sint Maarten. We'd been
informed beforehand that the
management of Le Pirate, a
small hotel in Marigot, had no
objection to visiting amateurs
stringing antennas on the
grounds. Clearly, this was the
place to stay. Upon our arrival,
the desk clerk assigned us to
room 6, where, he said, *“all
the hams stay.” When we got
to the room we took stock of
our situation. We knew that
all our checked baggage had
missed the connection in San
Juan and wouldn’t arrive until
the following day. Our clothes
and personal items were in
Puerto Rico, but we had the
important things on hand (the
transceiver, microphone,
keyer, and the wire antennas),
so we immediately put up a
40-meter dipole and began to
operate.

When we took a break for
dinner, we decided to give
Alain Rochemont, FG7ARIFS7,
a call on the telephone. Alain
informed us that we weren't
the only American hams on the
island, since Terry, W4GSM,
was also visiting. Terry and
Alain dropped by Le Pirate that
evening, and the four of us sat
around talking until nearly
midnight. Alain, the only active
ham on the French half of the
island, works at the power

Some of the antennas used at FGOMM in October, 1976, are visible here — including a

tribander and various wire antennas.
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Room 6 at Le Pirate — K1DG operating FG@MMIFS7 on 40 meter CW as a warm-up
exercise for the contest.

company. He came over several

times to visit and answered
our questions about the island.
Terry was preparing for the
contest the following weekend.
He’'s a veteran island-hopping

ham and had some good advice

to offer on the subject.

During the next few days, we
managed to recover our lost
suitcases, put up a few
antennas, see some of the
sights on the island, and make

about 2000 contacts in all 50
states and 65 countries.
Several of the hams we
contacted asked us if we were
at Le Pirate in room 6 — where
they had stayed! The desk
clerk wasn’t kidding after all!

We visited Terry again just
before we left. He'd been
joined by Jim, W4PRO, and
Don, WA4DUS, at Le Grand St.
Martin, a hotel on the north
side of Marigot. Terry had
brought a 60-foot (18m)
aluminum tower with him as
well as several antennas more
elaborate than our wires. They
used Jim’s call sign,
FG@CXVIFS7, for about three
weeks including the contest
weekend. Between their
operation and ours, French
Saint Martin became a little
less rare.

Back to Guadeloupe

Our next stop was familiar
Guadeloupe. Yvon was no
longer manager of the
restaurant on the hill, having
taken over a smaller place on
the beach. His triband antenna
was still on the roof of the
building on the hill, and our
makeshift 80-meter wire was
still in the air. We never
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expected it to last that long!
Since Yvon's new location was
not suitable for the contest, we
opted to set up the station in a
bungalow about haif way up
the hill.

We removed his tribander
and installed it at the
bungalow, strung up some
wires, and were on the air. We
borrowed some pipe from a
neighbor and put up the 15-
meter antenna. Mark's design
worked fine — it took only
about a half hour to install,
starting with the antenna in
pieces on the ground, and
finishing with the whole thing
in the air and in use.

A few vertical antennas were
also erected for standby use
and we were ready to go.
Unfortunately, the air
conditioner in the bungalow
failed the day before the
contest, and the torrential
downpours of the week before
created oppressive humidity,
which sapped our strength
during the contest. We did
manage slightly under 4000
contacts and enough
multipliers to top our previous
score by ten per cent or so.
Our biggest problem was the
triband beam — the traps were
full of water and the antenna
wouldn’'t work on 20 meters.
But considering the 2000
stations we contacted on 15
meters, we were satisfied. In
fact, we were able to sustain
rates of 200-250 contacts per
hour for several hours each
day. It really is a switch,
operating from the DX end.
During the contest, we ran

across FG7AS on the air, a
relative newcomer to
Guadeloupe. Sam and his
brother Jude, FG7XA, are both
very active and came over
several times to visit during the
contest and afterwards to dine
with us at Yvon's restaurant.
We've talked to both Sam and
Jude (who prefers CW) several
times since returning to the
United States, and expect to
see Sam again when he visits
the Boston area next winter.
We visited Jean Wegimont,
FG7XT, once again and
borrowed some of his
equipment for use in the
contest. It's amazing how
helpful the local amateurs have
been every place we have
operated. We've been
welcomed with open arms and
have always been offered
equipment, antennas, advice,
and assistance in finding
places to stay and putting a
station together. Ham radio
truly is an international
brotherhood.

On to Martinique

After our stay of a week or
so on Guadeloupe, we bade our
friends good-bye and headed
further south. Our destination
this time was Martinique and
the call sign FMOMM.
Martinique was the first of the
islands to actively promote
tourism as an industry in
contrast to Guadeloupe, which
is still not fully geared to
tourists. In Trois-llets, across
the bay from Fort-de-France,
luxury tourist hotels abound.
There isn't a similar area on St,

Verticals, beams, and wires at FGOMM in 1976.

o
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Martin (although the Dutch side
is tourist oriented), and the
resort hotels on Guadeloupe
aren't all in the same area.
Upon arriving at Trois-llets, we
looked at a few hotels and
finally settled on the Frantel,
since it had a high roofline, a
large lawn, and was right on
the water.

We strung up a few wires,
erected the vertical, and
handed out 500 or so contacts
in our two-day stay. Much of
our time was devoted to
sunbathing, since we had been
too busy beforehand to really
get tanned. We also had an
opportunity to visit a small
fishing village on the east
coast of the island which,
except for the cars, looked
much the same as it must have
for a hundred years. We
found Fort-de-France to be an
interesting city, which seemed
to have been transplanted
intact from Europe with all the
stores and shops typical of a
small city in France. We spent
more time playing tourist on
Martinique than we did playing
ham radio, but enjoyed
ourselves just as much.

In retrospect

All in all, our trip netted over
6000 contacts from the three
countries in which we
operated. We worked several
stations from all three
countries, including Austin,
K4YFQ. You'll recall he was the
ham we met in San Juan on our
first trip to Guadeloupe in 1975.
He had originally planned to
come with us in 1976, but was
unable to arrange the trip.
However, he was with us on
the air everyplace we went,
keeping tabs on us. In fact, we
run into each other often on
the air and have become good
friends. I'm amazed at how
much has happened, and how
many new friends Bill and |
have made as a result of our
afternoon musings about a
vacation in the Caribbean —
and bringing some ham gear
along. It's been a truly

unforgettable experience.
HRH
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$6699%
The new, Improved $B-104A:
An Advanced Concept

From front panel to rear apron this solid-
state 80 through 10 meter transceiver is
packed with the superior features and per-
formance that set Heath's SB series apart.
Featuring digital frequency display, all new
front end board, sensitivity less than 0.5
#v, broadband design, and a solid 100 watts
out, you'll agree the SB-104A is the ultimate
experience in Amateur Radio.

Only 669.95 Kit

HR-1680: The Perfect Choice
for your first Recelver

One look and you'll know...this is one
outstanding receiver! The HR-1680 covers
80, 40, 20, 15, and the lower 1 MHz of 10
meters and features solid state design, pre-
selector tuned dual-conversion MOSFET
front end, excellent sensitivity, 4-pole crys-
tal IF filter for razor sharp selectivity, ac-
tive audio filtering, and a price that's un-
beatable.

Only 199,95 Kit

"5339% |
HW-101: Amateur Radio’s
unbeatable value

It you're looking, search no turther, be-
cause there isn't a better performance
velue than the Heathkit HW-101. This 80
through 10 meter transceiver features LSB,
USB and CW operation, 180 watts PEP in
on phons, sensitivity less than 0.35 micro-
voits, open chassis layout, easy circuit
board assembly, incredible performance
and a price that’s rock bottom!

Only 339.95 Kit

HW-2036: The New Industry Leader

This is the transceiver that's made 2-meter history and with specifi-
cations like these it's easy to see why! 15 dB quieting with 0.5 uv in;
a solid 10 watts out; choose simplex or % 600 kHz offsets, top it off

with fuil frequency synthesis, add excellent audio, built in sub-audible
tone encoding ... the list just keeps going and at this price the HW-
2036 is unbeatable! Only 269.95 Kit (with standard microphone)

Heathkit accessories to make your shack a showplace
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[ Fully assembled desk mike. Hi-Z dyna-
mic, grip-to-talk, VOX and PTT with cables.
HDP-121A ... iieieeriiatenessss .39.95
“Cantenna” dummy load. 1 kW max. in-
put; 1.5-300 MHz range with SWR 1.5:1 or
less. Qil not included.

KitHN-31 . ciieeininennnnnannnn.. 14.95

El| Hybrid phone patch. Has VU meter, 30
dB isolation, matches 3-16% speakers & hi-
Z or 600 ohm inputs.

KitHD-15 ... ...c0vune. 0000000066 0g 37.95
Look over the complete Ama-
teur Radio line in the new
Winter '78 Catalog. Contains
complete descriptions and spec-
itications for nearly 400 unique
electronic products . . .
ali in money saving kit form!

You can get a FREE retall catalog by redeeming this coupon in
person at any of the 50 Heathkit Electronic Cenlers (Units of
Schiumberger Products Corporation) in major markets coast-1o-
coast, where Heathkit products are sold, displayed, and serviced.
(Retail prices on some producis may be slightly higher.)

(Check the white pages of your telephone book,)

[a Coax switch for multiple antennas. SWR
1.1:1 max, 2 kW PEP rating.

Kit HD-1234 ............ 000000000 .10.88

[l vHF wattmeter. 1-25 and 10-250 W
ranges. Built-in SWR bridge.

Kit HM-2102 ........... 00000000000 37.95

Name

FREE

b3 § .
Hi Z ceramic mobile mike. PTT or PTT
and VOX operation. Fully assembled.
GH-12A ...... cieee...12.95
@ HF watimeter/SWR bridge. 1.8-30 MHz
range handles up to 2000 watts.

Kit HM-102 ........ 800000000 .37.95

[8 solid-state dip meter. Covers 1.6
through 250 MHz. Battery powered. Batt.
not included.

Kit HD-1250 ......c.ce00veenee....50.85

ssoas

The new Heathkit Catalog...
chock full of Radio, Hobby,
Home Enterlainment, Service
and Instrument elecironics.
Send for yours Today!

i . .r (I ( { [ J [ J ]/
HEATH
Please send me my free Heathkit catalog.

I am not on your mailing list

Heath Company, Dept. 348-380
Benton Harbor, M1 49022

i Address
= City

AM-359

__State

Zip.




BY JIM FISK, W1HR

Of the many types of antennas
which are described in the
amateur magazines, the most
popular single-band antenna
for 80 and 40 meters is the
half-wavelength dipole, fed in
the center with low-loss coaxial
transmission line. The same
type of antenna also provides
excellent performance on 20,
15, and 10 meters. The dipole’s
popularity is not without reason
— among its many advantages
are low cost, easy installation,
and simplicity. Unless you
make a poor solder connection,
or use old, deteriorated coaxial
cable, it's pretty hard to build

a dipole that doesn’t work right
the first time you connect

your transmitter to it and

call CQ.

The length of the basic half-
wavelength dipole antenna
shown in Fig. 1 is given by the
simple formula

Dipole length (feet) = ]ﬁ

MHz

142.5

MH:

Dipole length (meters) =

where fp, is the chosen
operating frequency in MHz.
Calculated haif-wave dlpole
lengths for various frequencies
on 80 through 10 meters are
given in Table 1. Although the
method of fastening the
insulators, and the antenna’s
closeness to other objects,
will have some effect on the
dipole’s resonant frequency,
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One band_..?ﬂwo. bands, threebands, more ..

it's surprising how close a
carefully measured and built
antenna will resonate to the
design frequency.

Antenna height

For daylight operation on 40
and 80 meters, and for close-in
work on the higher amateur
bands, antennas that are only
20 to 25 feet (6-8 meters) high
work nearly as well as dipoles
installed at greater heights.
Over longer distances,
however, the performance
improves almost linearly with
heights up to about 50 feet
(15 meters), and more slowly
for greater heights. If you don’t
have a couple of 60-foot (18-
meter) trees in your backyard
to support your dipole, don't
worry about it; a low antenna
outperforms a high one often
enough to make it interesting,
especially over distances up to
100 miles (160 km) or so.
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Fig. 1. Construction of the basic-half
wavelength dipole antenna. Lengths for
various frequencies on the high-
frequency amateur bands are listed in
Table 1.

Dipole radiation resistance
Theoretically, in free space,
the radiation resistance or
antenna feedpoint impedance
of a half-wavelength dipole of
small diameter wire is close to
72 ohms. When the half-wave
dipole is installed over
perfectly conducting ground,
however, the radiation
resistance varies with height,
as shown in Fig. 2. Unfortu-
nately, you're not going
to come anywhere close to a
perfect ground unless you have
your hamshack on a houseboat
anchored in saltwater. Since
the ground under your antenna
isn’t perfect, the radiation
resistance won't be exactly
that shown in Fig. 2, but this
graph should give you an idea
of the range of values to
expect. In practical terms,
half-wavelength dipoles which
are installed at reasonable
heights over average ground
provide an excellent match to
50- or 75-ohm coaxial cable,
and that's what is important!

mwswaed Antenna resonance

Every antenna, including the
simple half-wavelength dipole,
is really a complex electronic
circuit consisting of resistance,
capacitance, and inductance.
At a certain frequency the
effects of capacitance and
inductance cancel out, and at
this point the antenna is said
to be resonant.

Below resonance the



antenna looks capacitive, and
above resonance it looks
inductive. This is important
because it means the antenna
is resonant at only one
frequency; since amateurs
don’t limit their activities to a
single, spot frequency, their

antennas are seldom used at
resonance. This has practically
no effect on how well the
antenna radiates, but it does
aftfect the feedpoint
impedance, the standing-wave
ratio (swr), and ultimately,
transmitter output power.

Antenna tuner or antenna
matching unit is a device which
uses a combination of variable
.capacitors and inductors to
provide a means of matching
the low output impedance of
your transmitter to the unequal
(usually much higher)
impedance of the transmission
line to the antenna. Also called
a Transmatch.

Balun is a device that will
provide a transition between an
unbalanced (to ground) feedline
such as coaxial cable, and a
balanced line or antenna such
as twin-lead or a dipole. The
term is derived from Balanced-
to-unbalanced.

Dipole is literally two poles, an
antenna that has two poles or
“arms'’ which are separated by
an insulator and connected to
each other through the
transmission line. The dipole is
sometimes called a doublet
antenna.

Dummy load is a device which
accepis rf power and dissipates
it as heat. A dummy load should
always be used when tuning up
a transmitter to eliminate
unnecessary transmissions and
interference.

Feedline or transmission line is
one or more electrical
conductors that conduct radio-
frequency energy from your
radio to the antenna. The most
popular feedline used by
amateurs is coaxial cabie, often
called co-ax.

Impedance is the apparent :
resistance of a load in an ac or
rf circuit that opposes current -
into that load. It consists of the
ohmic resistance plus the
effects of inductance or
capacitance in the circuit.

Insulators for antennas are
often egg-shaped or cylindrical,

Glossary of Terms

are made from ceramic, glass,
or plastic, and have small holes
at each end; one for attaching
the antenna wire, and the other
for the supporting line or
halyard.

Mismatch is short for
impedance mismatch, for
example, when the impedance
of the feedline doesn’t match
the feedpoint impedance of the
antenna. For best efficiency the
impedances should be closely
matched. The amount of
impedance mismatch Is defined
by the SWR or standing wave
ratio (for a perfect match the
SWR = 1:1).

SWR is an acronym for standing-
wave ratio which is the ratio of
a voltage maxima to the voltage
minima along a feedline. VSWR
or voltage standing wave ratio is
the more proper term for the
same thing. The ideal situation
is.to have a fiat feedline — a
VSWR of 1:1. The VSWR on the
feedline can be changed only by
changing the impedance at the
load (antenna) end of the line.

SWR Bridge is more correctly
an SWR Meter because few
instruments of this type are true
bridge-type units. The SWR
Meter samples both the rf
energy going toward the
antenna (load) and the energy
reflected back because of an
impedance mismatch. The
indicator may be calibrated so
either a direct comparison of
power levels or their ratio is
possible:

Transmatch is a popular type of
antenna tuner first described by
WH1ICP in QST and later sold
commercially by the James
Millen Company. The term is
now commonly used to

~ describe all types of antenna

tuners and antenna matching
units.

RADIATION RESISTANCE (OHMS)

Swr itself is usually not a
problem, but the output
matching networks in most
modern amateur transmitters
(and transceivers) are designed
for a maximum swr of 2:1. If
the swr is greater than 2:1, the
matching network in the
transmitter simply can’t
compensate for the impedance
mismatch, so the transmitter
can’t be loaded to full power
input. In some solid-state
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Fig. 2. Radiation resistance or feedpoint
impedance of a horizontal half-
wavelength dipole varies with height

above a perfectly conducting ground.

The earth under your antenna is not a
perfect conductor, but this graph will
give you an idea of the range of values
to expect. A half-wave dipole, installed
at a reasonable height over average
ground, provides an excellent match to

50- or 75-chm coax.

transmitters the manufacturers
even build in a circuit that
shuts down the transmitter if
the swr exceeds 2:1.

Amateur radio is unique
among the radio services in
that amateur operators can
move at will from one
frequency to another. There
are exceptions, of course, but
professional antenna engineers
are accustomed to designing
antenna systems for operation
on a single frequency.
Therefore, there is very littie
published experimental data on
the performance of a half-
wavelength dipole over a whole
band of frequencies; the
information which is available
is difficult to translate into
practical terms unless you
have a degree in advanced
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Table 1. Length of half-wavelength dipole antennas for various
frequencies in the high-frequency amateur bands.

Half Wavelength

Frequency
Band (MH2) Use
160 1.825 General
160 1.875 General
80 3.600 CcwW
80 3.725 Novice
80 3.750 General
75 3.800 Phone
40 7.100 cw
40 7.150 General
40 7.175 Novice
40 7.250 Phone
20 14.050 CcwW
20 14.150 General
20 14.200 Phone
20 14.275 Phone
15 21.100 cw
15 21.175 Novice
15 21.225 General
15 21.350 Phone
10 28.050 cw
10 28.150 Novice
10 28.510 Phone
10 29.475 Oscar

mathematics — and time to
correlate the theory with
measured results.”

There's another problem
with the published information:
it is based on an antenna in
free space. When a dipole is
installed near ground — even
several wavelengths above
ground — the antenna behaves
differently than it would out
in free space. This is further
complicated by the fact that
the earth under your antenna
has different electrical
characteristics from every
other antenna site, even one at
a different spot in your own
backyard! Nevertheless, it's
possible to come up with some
reasonable guesstimates of

*Formulas and graphs for the
evaluation of dipole antennas operated
oft resonance are given by R. W. P.
King in Theory of Linear Antennas
(Harvard University Press, Cambridge.
Massachusetts, 1956), but this book is
not recommended unless you have a
solid engineering background. A
somewhat simplified discussion of the
same material is presented in
Transmission Lines, Antennas, and
Waveguides (Dover Books, New York,
1965), but even here you must be
prepared to deal with complex
mathematical concepts. Editor
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(feet, inches) (meters)
256' 5" 78.2
249' 7" 76.1
130' 0~ 39.6
125' 7%" 38.3
124' 92" 38.0
123’ 2* 375
65’ 11* 20.1
65’ 512" 19.9
65’ 37 19.8
64’ 612" 19.7
33’ 3 %" 10.15
33’ 1* 10.08
32' 11%” 10.05
32' 9" 10.00
22' 2" 6.76
22' 1a”* 6.72
22' V" 6.72
21 11° 6.68
16’ 814" 5.09
16’ 72" 5.07
16’ 5" 5.00
15' 10%” 4.84

what to expect from real-life,
small diameter, half-wavelength
dipole antennas.t

The graph in Fig. 3 shows
the swr, with a 50-ohm
transmission line, of a half-
wavelength dipole in free
space, compared to one
installed near ground. The swr
you can expect from a half-
wave dipole installed in your
own backyard will probably

fall somewhere between the
limits of these two curves. The
horizontal axis is marked off in
per cent deviation from the
center resonant frequency,

fe, 50 the chart may be used for
any of the high-frequency
amateur bands. Note that this
graph is only for 50-ohm
transmission lines. If you use
75-ohm coaxial cable the

shape of the curves will change
somewhat, but will not be
drastically different from

those shown.

If you study this graph for a
minute, you'll see that to
maintain an swr of 2:1 or less,
you have to limit your operation
to within about 2 per cent
above or below the center
frequency. Except on 80 meters
this is not as serious as it
looks because the 40-, 20-,

18-, and 10-meter bands all fall
between the 2 per cent limits
as shown in Fig. 4 (the entire
10-meter band, 28.0 to 29.7
MHz, is nearly = 3 per cent of
the center frequency, but
most amateur operation takes
place between 28.0 and 29.0
MHz, which is well within

tSmall diameter in terms of
wavelength. On B0 meters this includes
wire or tubing up to about ¥z inch

(12 mm); at 28 MHz a wire size of no. 14
AWG (1.6 mm) or smaller is considered
a small diameter for the purposes of
this discussion.

The DenTron Jr. Monitor antenna tuner is designed tor use with antennas fed with co-
axial cable, balanced feedline, or a random length of wire. Power capability is 300 watts

(photo courtesy DenTron).

TRANSMITTER
MATCH

JR. MONITOR |

RW/' |
o x/._n

ANTENNA
MATCH



the 2 per cent limits).

The 80-meter band presents
some problems, however,
because each of the band
edges is nearly 7 per cent from
the center frequency; to
maintain a 2:1 swr on 80
meters, you must limit your
operation to about 150 kHz of
the band. |f a half-wavelength
dipole resonates at 3.75 MHz,
the swr at 3.5 MHz will fall in
the range between about 5:1
and 8:1; at 4 MHz the swr will
be between 4:1 and 7:1. In both
cases the swr is well outside
the 2:1 swr limits recom-
mended for amateur trans-
mitters. One solution on
80 meters is to use an antenna
tuner or Transmatch at the
transmitter end of the line as
shown in Fig. 5. With an
antenna tuner in the line, it can
be adjusted so the swr seen by
the transmitter will be less than
2:1 from one end of 80 meters
to the other.

Dipole length vs frequency

If you use the formula to
calculate the length of a dipole
for your chosen operating
frequency, and carefully cut
your antenna to the correct
length, it should resonate very
close to the desired frequency.
However, nearby objects
(including ground) may slightly
move the resonant frequency
away from the desired point.

If you want to resonate your
dipole on a precise frequency,
cut it slightly longer than the
calculated length and put it
up. Then install an accurate
swr bridge in the transmission
line and measure the swr at
different frequencies near the
desired center frequency. If
you plot the swr values on
graph paper, you should end up
with a graph similar to that
shown in Fig. 3; the point of
minimum swr is the resonant
frequency.

Since the dipole was cut
slightly longer than the
calculated length, the point of
minimum swr should be below
the desired operating
frequency. To move the
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Fig. 3. Swr performance of a horizontal half-wavelength dipole fed with 50-ohm coaxial
transmission line in terms of per cent deviation from the design center frequency, ..
The swr curves of dipoles in free space and near ground are plotted — practical ama-
teur antennas should fall between the {imits of these two curves. Operation must be
limited to within about 2 per cent of the center frequency for an swr of less than 2:1.
Note that the swr increases more rapidly on the low side of resonance than it does on

the high side.

minimum swr point up to the
desired spot, you simply have
to shorten the antenna by a
small amount. On the 80-meter
band, the resonant frequency
of a half-wave horizontal dipole
changes appromixately 2.5 kHz
per inch (1 kHz per cm) —
slightly less near 3.5 MHz, and
slightly more near 4.0 MHz. On
the other high-frequency
amateur bands the variation
with length is greater, as
detailed below:

40 meters 9 kHzlinch 4 kHz/cm
20 meters 36 kHzlinch 14 kHz/cm
15 meters 80 kHz/inch 31 kHz/cm
10 meters 142 kHz/inch 56 kHz/cm

Suppose you want your
dipole to resonate at 3.725
MHz, the center of the 80-
meter Novice band. The
calculated length for a half
wavelength dipole at 3.725

MHz is 125 feet, 7%2 inches
(38.29 meters). If you cut the
antenna about 12 inches (30
cm) longer than the calculated
length and put it up, the point
of minimum swr will be lower
in the band, say at 3705 kHz,
20 kHz below the desired
frequency. Since the resonant
frequency changes by about 2.5
kHz per inch (1 kHz per cm),

if you shorten the antenna by
about 8 inches (20 ¢cm), the
antenna should resonate very
close to 3.725 MHz. {Be sure to
shorten the antenna equally at
both ends — in this case, 4
inches or 10 cm from each end
of the dipole).

Simple multiband antennas

There’s no doubt that the
most efficient (and simplest)
multiband antenna is a half-
wavelength dipole, cut to
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Typical antenna tuner construction. This is the popular Transmatch circuil described
by WI1ICP in QST. Many manufacturers build similar units around the same basic
design, and many amateurs have built their own (photo courtesy the James Millen

Company).

resonate at the lowest
operating frequency, center fed
with open-wire transmission
line through an antenna tuner.
The only real probtem with this
arrangement is that the open-
wire feedline should be
installed well away from any
metal objects, with no sharp
bends. The transmission line
may be either transmitting
type twinlead, TV ladder line,
or a pair of no. 12 or 14 AWG
(1.6 to 2.1 mm) wires spaced 2
to 4 inches (5 to 10 cm) apart.
Many amateurs shy away
from antennas fed with open-
wire feeders because they
don't like antenna tuners, but
if you want efficient, all-band
operation with a single
antenna, this is the only way to
go. Every other muitiband
antenna is a compromise.

Multi-dipole antennas

Another simple multiband
antenna is the multiple-dipoile
shown in Fig. 6. On the lower
frequency band the longer pair
of wires acts as a conventional
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half-wavelength dipole, and
the shorter wires have
negligible effect on operation.
On the higher band the short
dipole radiates and the long
one goes along for the ride.

If the two dipoles are on

harmonically related
frequencies — say 3.525 MHz
and 7.050 MHz — this
arrangement works quite well,
but if the resonant frequencies
are not harmonically related,
the swr on the higher band may
be greater than expected. For
example, assume the low
frequency dipole is resonant at
3.725 MHz, and the high-
frequency dipole is tuned to
7.125 MHz. At 3.725 MHz the
antenna will perform as
advertised, but at 7.125 the swr
will be higher than expected.

If you run a curve of swr vs
frequency, you'll find that
minimum swr will occur near
7.450 MHz, the second
harmonic of the frequency to
which the longer dipole is cut.
This happens because at 7.450
MHz, the 3.725 MHz dipole
appears as a simple high
resistance of several thousand
ohms across the transmission
line. Below 7.450 MHz,
however, it looks like an
inductor and the resulting
inductive reactance drives up
the swr.

The solution to the problem
is both simple and effective:
just increase the length of the
higher frequency dipole
(lowering the resonant
frequency) so it looks slightly
capacitive. This will cancel

The Collins 637T multiband dipole is used primarily in military applications, and con-
sists of two spring-loaded reeis of wire. To use the antenna you simply unreel the wire
to the proper length (indicated by the calibrated dial on the end plate). This dipole can
be used on any frequency between 3.3 and 30 MHz, but you have to re-adjust the length
for each band (photo courtesy Collins Radio Company).
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out the inductance presented
by the lower frequency antenna.

Assuming the minimum swr
occurs at 7.450 MHz and you
want minimum swr at 7.125
MHz — a difference of 325
kHz — then the higher
frequency dipole should be
lengthened approximately 3
feet (90 cm) for minimum swr
on 7.125 MHz. This is based on
the fact that the resonant
frequency of a 40-meter dipole
changes approximately 9 kHz
per inch (4 kHz per cm).

When installing multiple-
dipole antennas be sure to
space the ends of the two
dipoles several feet (1 meter)
apart. If the antennas are
spaced closer than this, slight
changes in spacing between
the two dipoles when the wind
blows will cause large
variations in the swr.

This same type of multiple-
dipole arrangement can be
used on more than two
amateur bands, but the secret
10 success is to cut each
dipole somewhat longer than
the calculated length. Then,
starting at the lowest
operating frequency, trim each
one for minimum swr. This may
require raising and lowering the
antenna several times, but the
final results will be worth it.

Trap dipoles

One popular multiband
antenna that has found
widespread use on the high-
frequency amateur bands is the
trap dipole shown in Fig. 7A.
The traps are tuned circuits
which are used to electrically
connect or disconnect the
outer sections of the dipole as

TRANSMITTER [

LOwPASS ANTENNA
FILTER TUNER

Fig. . Using an antenna tuner to provide
a good match to your transmitter when
using a half-wavelength dipole on 80
meters. If line loss is low, the swr on the
line between the tuner and the antenna
is of little importance. The lowpass fil-
ter behaves as it shouid only when it's
terminated in a matched load, so it
should be placed between the trans-
mitter and the antenna tuner.
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Fig. 4. Percentage bandwidth of the high-frequency amateur bands and how they com-
pare with the swr curves of Fig. 3. Dipoles cut at the center of 40, 20, 15, and 10 meters
are within the 2% bandwidth required for a 2:1 swr; on 80 meters the 2:1 swr band-
width is about 150 kHz. One solution for operation to the 80-meter band edges with a
single dipole is to use an antenna tuner, as discussed in the text. '

you change bands. At the
lowest operating frequency the
traps look like small inductors
in series with the antenna

wire so the dipole appears
essentially as a continuous
piece of wire (Fig. 7B). On the
higher frequency bands where
the tuned circuits are resonant,
the traps exhibit a very high
resistance and look like
insulators (Fig. 7C); this
effectively divorces the ends of
the antenna from the center
section.

Purists often point out that
the efficiency of the trap
dipole is lower than individual
dipoles for each of the bands
because traps are not perfect
insulators. Theoretically this is
true, but in practice an
accurately tuned multiband
dipole with high-Q traps
compares favorably with
separate full-size dipoles so
far as bandwidth and operating

efficiency are concerned.
Shown in Fig. 8A is a trap
dipole for the 15- and 20-meter
amateur bands. Since these
two bands aren't harmonically
related, it isn’t practical to use
the parallel dipoles of Fig. 6.
The trap dipole, however,
provides excellent per-
formance. As shown in Fig.
8A, the center section of the
antenna is resonant at about
21.15 MHz; this length is very
close to that given in Table 1.
The overall antenna is resonant
at about 14.15 MHz. If you
compare this length with that
given in Table 1 for the same
frequency, you’ll see that the
trap dipole is about 31z feet
(1 meter) shorter. This
shortening is due to the small
loading inductance contributed
by the traps. Note that each of
the traps is about 4 inches (10
c¢m) long; this dimension must
be included in the overall
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length. A similar arrangement
for 10 and 15 meters is shown
in Fig. 8B.

If you want to operate on
three amateur bands, an
additional set of traps can be
installed in the dipole as
shown in Fig. 9; this trap dipole
is designed for the 10-, 15-,
and 20-meter bands. In this
antenna the center, 10-meter,
section is the normal length
while the 15- and 20-meter
lengths are shortened slightly
by the loading of the traps.
The use of two traps decreases
the bandwidth over which you
can operate with an swr less
than 2:1, but this three-band
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Fig. 8. Multiple dipole antennas c¢an be
used for operation on two amateur
bands, but if the center frequencies are
not harmonically related, the higher
frequency antenna must be lengthened
slightly for low swr as discussed in the
text. Multiple dipoles are usually built
with no. 12 or 14 AWG (1.6-2.1mm) hard-
drawn copper or copper-clad steel wire.

dipole can be used from 28.0 to
28.6 MHz, and over the entire
15- and 20-meter bands with
swr less than 2:1. {Remember
that height above ground
affects swr, so in some cases
you may have to prune the
antenna length slightly to
obtain best pertormance.)

Trap construction

In most cases the traps are
built around antenna strain
insulators as shown in Fig. 10.
The inductor is a short section

*B&W coil stock, Centralab ceramic ca-
pacitors, and antenna insulators are
available from G. R. Whitehouse, 15
Newbury Drive, Amherst, New Hamp-
shire 03031.
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The capacitor is a high-voltage
ceramic capacitor such as the
Centralab 850S series; these
capacitors will handle up to
2000 watts PEP in this
application. For power levels
below 500 watts the Centralab
850A series of capacitors,
rated at 3000 volts, is
satisfactory. One of the best

| 14" 10=172°

electrical service connectors
like the Burndy KS90 Servits
which are available from
electrical supply stores.

After the traps have been
built, they have to be adjusted
to the correct frequency. This
is most easily done with a grid-
dip oscillator (use your receiver
to make sure the dipper is
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Fig. 8. Two-band trap dipoles for 15 and 20 meters, A; and 10 and 15 meters, B. The
capacitors should be high-voltage ceramic units such as the Gentralab 853A series.
The inductors are made from sectioris of B&W coil stock. For the 15-20 dipole use 8
turns of B&W 3025 coil stock; for the 10-15 dipole use 6 turns of B&W 3025 coil stock.



tuned to the right frequency).

Place the assembled trap in
a clear space away from any
metal objects and loosely
couple it to the dipper. For best
results the traps should be
tuned slightly below the
operating frequency — this
gives maximum bandwidth.
The traps will also work if they
are tuned to the center of the
operating band, but the 2:1 swr
bandwidth won't be as great.
Adjusting the traps so they dip
about 50 to 100 kHz below the
band edge seems to give the
best results. For coarse
frequency tuning adjustments
slightly prune off turns from
the coil about one-quarter turn
at a time; for fine adjustments
simply expand or compress the
outer turns.

5-band trap antenna

If you build a trap dipole for
40 and 80 meters and analyze
its operation on the higher
amateur bands, you'll find that
the traps appear as small
capacitors in series with the
antenna wire at the higher
frequencies. These capacitors
have the effect of increasing
the resonant frequency as
compared to a simple dipole
of the same overall length. By
carefully choosing the
inductance-capacitance ratio
in the traps, it's possible to
design a trap dlpole that will
provide a good match to 75-

in parallel with a 10 zH inductor
built from 15 to 17 turns of
B&W 3905-1 coil stock. The
traps are tuned to 7.1 MHz.

if you don’t have enough
room in your backyard to put
up the 106-foot (32.3 meter)
“5-Band Cape Antenna,” shown
in Fig. 12 is a four-band trap
dipole that covers 40 through
10 meters; the overall length of
this antenna is only about 55
feet (16.8 meters). Each of the
traps consists of a 25 pF
capacitor in parallel with a 5.1
pH inductor built from
commercial coil stock. For best
results the traps shouid be
tuned to 14.1 MHz with a grid
dipper.

Waterproofing the traps

There are several methods
for protecting the traps from
the ravages of rain and snow.
One of the neatest is to use
short sections of 4-inch (10
cm) PVC drain pipe available at
plumbing supply houses.* The
trap is placed inside a section
of plastic pipe and end caps
are cemented on with PVC
solvent (do this outdoors or in
a well-ventilated area). Holes
are drilled in the end caps for
the antenna wire to pass
through; after the antenna wire
is installed, seal the hole with
RTV or bathtub caulking to
keep the moisture out.

Another method of
waterproofing the traps is to

Commercial multi-band antenna coils
manufactured by the Microwave Filler
Company, 6743 Kinne Streel, East Syra-
cuse, New York 13057. Several models
are avai‘able including the KW-.40 trap
for 40 meters, and the KW-10, KW-15,
and KW-20 for 10, 15, and 20 meters. The
KW-4C can be used by itseit to build a
five-band dipole, but operation is a com-
promise on 20 through 10. For lower swr
performance on the higher bands, the
other traps should be used as well. Total
length of a five-band dipole using all
eight traps is about 100 feet (30 meters),
The traps are completely waterproof and
wiil handle up to 1000 watts.

minded, you might consider
using the round, flexible,
plastic ‘‘'squeeze'’ bottles that
contain various household
products. Cut the bottom off
the bottle, insert the trap and
antenna wire, and cement the
bottom back on with bathtub
caulking or RTV.

Baluns

Simple, center-fed dipoles
first became popular with the
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Fig. 8. Three band trap dipole for 10, 15, and 20 meters. The capacitors are high-voltage transmitting ceramics such as the Centralab
B853A series. The inductor in the 10-meter trap {L1) is 6 turns of B&W 3025 coil stock; inductor L2 in the 15-meter trap is B turns of
B&W 3025 coil stock. For best performance and greatest bandwidth the 10-meter trap should be tuned to 27.8 MHz; the 15-meter trap

s resonated at 21.85 MHz.

ohm transmission line on 80
through 10 meters.

Just such an antenna is
shown in Fig. 11. This five-band
antenna was designed by
engineers at Cape Kennedy and
is known as the ‘*5-Band Cape
Antenna.” Each of the traps
consists of a 50 pF ceramic
capacitor {Centralab 850S-502)

use a short section of large-
diameter Lucite tubing with
large corks that are meant for
Thermos bottles.

If you're really budget

*PVC drain pipe is also available from
Sears. The catalog number for the
4-inch (10 cm) pipe is 42G23131N; the
matching end caps$ are catalog number
42G23119,

development of efficient,
flexible, low-impedance twin-
lead transmission lines which
matched the dipole’s nominal
72-ohm center impedance. Even
after amateur transmitters with
unbalanced pi-network output
circuits became standard,
many amateurs continued to
use twin-lead to feed their
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Fig. 10. Method of building the traps for mulitiband dipole antennas. The coil stock is
air wound with no. 12 AWG (2.1mm) on a 2-inch (50mm) diameter form, 6 turns per inch
(B&W 3025 or equivalent). The capacitor is a 7500-volt ceramic transmitting type (Cen-
tralab 850S series or similar). This design will handle the amateur power limits of 2000
watts PEP. For power levels up to 500 watts, the coil may be built from smaller dia-
meter coil stock, and the capacitor may be the smaller 5000-volt Centralab 853A
series.

dipoles by grounding one
conductor of the twin-lead and
connecting the other lead to
the center pin of the
transmitter’s coaxial output
connector.

This arrangement seemed to

fine, just as they apparently

did with the twin-lead. Then the
purists came up with the edict
that you couldn’t feed a
balanced antenna like the
dipole with unbalanced coaxial
feedline unless you put a
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Fig. 11. Five-Band Cape Antenna for 80 through 10 meters which was designed by en-
gineers at Cape Kennedy. The inductor is 1510 17 turns of B&W 3905-1 coil stock (2V2~
6.4cm diameler, no. 12 AWG 2.1mm wire, wound 6 turns per inch). The capacitor is a
ceramic Centralab 850S-50Z. The traps should be tuned to 7.1 MHz by carefully pruning
one end of the coil a little at a time.

work just fine, but the word
gradually got around that you
couldn’t feed a balanced
transmission line with the
unbalanced pi network.* Most
amateurs dutifully switched
from twin-lead to coaxial cable
— and the antennas worked

balancing device such as a
balun between the feedline and
the antenna. Many amateurs
quickly installed the required
baluns, but noticed very little
difference in antenna
operation.

Admittedly, there is some
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Fig. 12. Four-band trap antenna for 40, 20, 15, and 10 meters. The overall length is only
55 feet (16.8 meters), 10 feet (3 meters) shorter than a normal single-band dipole for 40
meters. The inductors are 9 turns of B&W 3905-1 coil stock (22 “ 6.4cm diameter, no.
12 AWG 2,1mm wire, wound 6 turns per inch). The capacitor is a high-voltage trans-
mitting type. The traps should be carefully tuned to 14.1 MHz.

PIICS ~<xkkkbo

26 [I:::] January 1978

skewing of the dipole’s
radiation pattern when it's fed
directly with coaxial cable, but
for the average installation,
where the antenna is less than
50 feet (15 meters) above the
ground, the pattern is so
distorted by nearby objects
that the skewing goes
unnoticed. With a balun
installed, however, you'll
notice poorer reception of local
vertically polarized signals.
This is important because
most man-made noise is
vertically polarized, so a dipole
with a balun may be somewhat
quieter than a dipole
without one.

if you are using a high-gain
beam which is designed for
balanced feedline, the use of a
balun is much more important
because pattern skewing can
be very noticeable without the
balun. Amateurs who use
simple balanced antennas
such as dipoles, however, are
about equally split on their
use of baluns. if you want to
install one on your dipole, it
certainly won’t do any harm,
and it will probably reduce the
amount of man-made noise
your receiver hears.

Harmonic radiation

Some amateurs avoid
multiband antennas because
they're afraid of excessive
harmonic radiation. Fortunately
this is not a problem with
modern transmitters and
transceivers because they have
sufficient harmonic
suppression built into the
design. If you carefully tune
your transmitter into a
dummy load before you go on
the air, and operate with a
swr of 2:1 or less, you should
have no problems with

unwanted harmonics. HRH

*Unbalanced to ground; the output of
the pi network is ""hot™ with respect
to ground. A balanced line such as
twin-lead must have equal magnitude,
opposite polarity rf currents flowing on
each of the two conductors to prevent
rf radiation. When twin-lead is
connected to a pi network, the
currents in the conductors are not
balanced, so the line acts like a
radiator; this may lead to problems
with television and hi-fi interference.
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200 watt output power capa-
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transceiver. Ideal for portable or
home operation. Great for apart-
ments and hotel rooms—simply
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BY CHARLENE KNADLE, WB2HJD

Constantine {Dino) Pahoulis
says, *'CB just isn’t enough of
a challenge.” Both Dino and
Ted Trostle have a desire to
get into the “‘nuts and bolts™ of
their rigs, partly by learning
from fellow hobbyists. “But
CBers know zilch about their
rigs,” says Dino. **Hams, on
the other hand, are more
helpful. They're interested in
what you're doing and are
capable and willing to give
help if you need it.”

Is DX your bag?

John Rosso and Franklin
Donato cite greater distance as
their strongest motivation for
getting into amateur radio.
Matthew D’Azzo agrees. “‘Back
in 1960, when | first became a
CBer,” Matthew says, ‘CB was
new and uncrowded. Once |
even got 35 miles on a 5-
watt a-m transmitter. CB was
a ham station to me, then.

But now the noise, the
crowding, and the shorter
possible distances discourage
me. Now it's terrible — unless
you leave the New York area.”

Crowded conditions on CB
bothered almost everyone.
“I've seen this problem even at
4 AM." says Dino. “You can't
have a conversation — just,
‘Where are you?' ‘Meet you at
such-and-such a place.’ Then
you go there to talk.”

Ragchewing

Ability to have reasonably
long, uninterrupted
conversations on the air was a
popular reason for getting
into amateur radio. Cynthia
Donato wants mainly to be able
to talk to her husband,
Franklin, when she’s in the
house and he’s in the car.
Matthew D’Azzo, also, hopes to
be able to communicate with
his wife at home. Ralph Flint,
however, does not have a
problem between house and
car: *I'm on sideband (single
sideband) on CB,” he says.
“It's less crowded.”

But on a-m, where most

CBers operate, crowding
remains a problem. For Kevin
Fitzpatrick, it's enough to leave
him undecided about
continuing with CB after he
gets his amateur-radio license.
“I'm discouraged,” he says.
“CB's too crowded. People
even curse each other.”

The case for CB

Most others, on the other
hand, planned to remain CBers
even after becoming hams.
Franklin Donato values CB for
traffic and weather reports.

“I will use both (CB and
amateur radio),” he says. *I
can listen to two rigs at once.”
Ted Trostle plans to use CB, as
he has before, for Boy-Scout
trips. *“We usually have a 7-car
convoy,” he says. “CB keeps
everyone together.” And Dino
Pahoulis will use it for help on
the road ““in case | get stuck.”
Not all CBers are entirely
happy with CB radio, even
though they still derive some
satisfaction from it. But their
frustration with CB in no way
diminishes their interest in
radio communications. What
are they doing about this
dilemma? Some of them are
planning to become radio
amateurs.

| recently visited a class for
prospective radio amateurs at
Stony Brook University. The
class, taught by Arnold Benton,
a physicist and radio amateur
(WA2AHB), is designed to
prepare one to pass the FCC
exam for an amateur radio
Novice-class license (a follow-
up class will lead to
preparation for the General-
class license). The class is
sponsored by the Suffolk
County Radio Club, some of
whose members volunteer
their time to assist Arnold with
the class. Of the 50 or so
people who had signed up for
the class, the majority were
CBers. | wondered why, and
decided to find out.

Testimonials

After talking with some of
the CBers, | could see that

their main goal was to get
more of what CB radio had
promised but had not fully
delivered. Listen to Franklin
Donato, who had once seen
what radio communications
could be:
“For about six years | was
employed as a deputy sheriff
at a county sheriff's office,”
says Franklin. *'Our cars were
equipped with Motorola sets,
which operated in the 39-MHz
band. The combination of that
frequency, high power, and a
clear channel, always gave us a
powerful radio clout. | got
involved with CB
communications in 1964 in an
effort to have a personal two-
way communications system in
my own car that might
resemble the capability of the
police radio. | found the CB
set to be a poor substitute.
Amateur radio now affords
additional capabilities. It allows
more range, a broader
frequency spectrum, and the
capability for phone-patch
communications. It's a
tremendous additional aid for
community service and travel.”
But almost everyone when
asked why they would remain
with CB included one word in
their answer; friends. “I met
most of my school friends that
way,” says John Rosso. Dino
Pahoulis has had lots of
delightful experiences with the
friendliness of CBers. He says,
for example, “When my wife
and | were expecting a baby, |
mentioned it over the air, and
when the baby was born, |
naturally told everyone. A
bunch of CBers showed up
with gifts. | hadn't expected
that." And when he moved into
his new house, Dino was
delighted to find that the other
new house, across the street,
had been bought by a CBer
he knew.

The transition to amateur radio

How do people, including
CBers, learn about amateur
radio? Mostly by word of
mouth. John Rosso, Dino
Pahoulis, and Matthew D’Azzo
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all had neighbors who were
hams. In addition, John's
father is a former ham, who
still occasionally turns on his
receiver and listens. (It's illegal
to transmit without a license,
but perfectly legal to listen.)
Kevin Fitzpatrick’s first
exposure to radio also came
from his father, whose hobby
was listening to international
shortwave broadcasts. Franklin
Donato says, "“After | got my
CB rig, an old friend who is a
ham talked with me about
(amateur) radio."”

Ralph Flint says he's been
interested in radio ever since
World War ll, when he was
denied training as a radio
operator because the class
was filled. *Now seems like the
time to go ahead and do it,”
he says. ‘| made that decision
after | gave up my airplane and
needed a new interest. One
thing at a time!" Ted Trostle,
too, has had a long-standing
interest in radio. He says, "I've
been putting it off since 25
years ago, when a high-school
friend who was a ham got me
interested. But an easy
opportunity was never
presented until now. An
associate of my wife's, who is
a ham, knew about this class.
So | called Arnold (the
teacher).”

Goals

Now that they're close to
getting their amateur-radio
licenses, what do these CBers
expect from amateur radio?
“Fun,” says Ted Trostle, “I
want to operate long distances
— maybe around the world.”
Matthew D'Azzo agrees. "lt's
exciting to think of contacting
Alaska, Europe, Australia,
Africa.” Franklin Donato adds,
“I'd like to make new friends,
and maybe even promote

*Amateur-radio autopatch works this
way: A touch-tone equipped transceiver
in the car contacts a repeater station
hooked to telephone-company lines (an
autopatched repeater). Hams making
calls from their cars still pay for the
calls.

international good will through
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