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Drake TVI Filtgrs

help vou
keep peace -
with your

neighbors

Don’t let your several-thousand dollar investment
in a ham station sit idle because of your concern
that you might ruin your neighbors’ TV reception. . .

Drake TVI Filters can keep you on the air...

Although TVI/RFl is a complex subject, basically it has band frequencies can sneak around the tuned circuits in a
two forms: (1) Harmonics generated by the transmitter TV and cause interference within the set. Even though
which fall on TV/FM channels. (2) Direct radiation from  the signal may be clean, direct radiation interference can
a strong fundamental signal directly into a nearby TV occur as far away as several blocks, depending upon your
receiver. This is possible because strong signals at ham  power, antenna system, and the design of the TV

TWO KINDS OF DRAKE TVI FILTERS:

“Low Pass’ Filters will reduce or eliminate TVI ““High Pass” Filters are used to reduce
caused by harmonics from amateur transmitters. All or eliminate direct radiation interference at
transmitters generate some harmonics which might be the TV set. There are less expensive High

just strong enough to cause TVI. We believe every station  Pass Filters on the market for the TV set, but
should be equipped with a Low Pass Filter, designed to do they really work? Drake HP Filters provide
cut off at 41 MHz, the TV i-f frequency. Drake filters are 40 dB attenuation below 52 MHz, some others
down 80 dB at 41 MHz to provide maximum protection.  have measured at only 3 to 6 dB down.

The Drake “Peacemakers”:

Drake TV-3300-LP y Drake TV-300-HP
; L 1000 watts max. below 30 MHz. AR TN For 300 ohm twin lead. New
E =) : Attenuation better than 80 dB above ".."/' 7 connectors for "'no-strip”’
J 41 MHz. Helps TV i-f interference, as ; =t ! installation.
et well as TV front-end problems.
A
Drake TV-5200-LP Drake TV-75-HP
200 watts to 52 MHz. Ideal for six * For 75 ohm TV coaxial

cable; TV type "'F"
..\ 3 connectors installed. Ideal
\ for master antenna systems
” o for apartments and
@ condominiums.

meters. For operation below six

)
=
meters, use TV-3300-LP or TV-42-LP \‘j,_:;' :

Drake TV-42-LP

For transmitters operating at 30 MHz N~
and lower. Rated 100 watts input.

Certain situations require both a Low Pass and a High Pass Filter
to solve the problem, and Drake can provide both types.

For a FREE Drake Full Line Catalog contact your favorite Drake Dealer.

ox 540 Richard St., Miamisburg, Ohio 45342
R.L. DRAKE COMPANY [ D) 14a o Phone: (513) 866:2621 » Telex: 288017

Known "round the world for world-wide radio communications.



OMNI HAS IT ALL. All the advantages and capabilities, all the new
conveniences and new levels of performance you need, whatever your
HF operating specialty. All built-in, ready to use.

ALL SOLID-STATE. All the advantages of total solid-state from the
pioneer of HF sclid-state technology. Reliable, cool, stable — from
receiver front-end to transmitter final.

ALL HF BANDS. From 160 through 10 meters (and all the crystals) plus
convertible 10 MHz and “AUX"' band positions for possible future needs.
ALL BROADBAND. Band changing without tuneup — without danger
to the final amp.

ALL READOUTS. Choose OMNI-A for analog dial (1 kHz markings) or
OMNI-D for six 0.43" LED digits (100 Hz readability.)
ALL VOX AND PTT FACILITIES built-in; 3 V
control at front and rear jacks for external PTT switch,
ALL SQUELCH NEEDS for tuning and monitoring are built-in.

ALL FILTERS INCLUDED: 4-posiion CW/SSB filter (150 Hz
bandwidth with 3 selectable skirt contours) plus 8-pole Crystal filter (2.4
kHz bandwidth, 1.8 shape factor.}

ALL MODE SWITCH puts all filters to work in any mode.

ALL BREAK-IN: Instant or delayed receiver muting to fit any band
condition or mobile operation.

ALL-VERSATILE OFFSET TUNING; dual ranges, +5 kHz range for
off-frequency DX or +0.5 kHz range for fine tuning.

ALL-SENSITIVE RECEIVER; from 2 uVon 160 mto 0.3 uVon 10 m
(10 dB S+N/N) for ideal balance between dynamic range and sensitivity.
ALL OVERLOADS HANDLED; dynamic range typically exceeds 90
dB and PIN diode switched 18 dB attenuator also included for extra
overload protection.

ALL LINEAR/ANTENNA BANDSWITCHING FROM FRONT
PANEL; auxiliary bandswitch terminals on back panel for external relays
or circuits are controlled simultaneously by the OMNI bandswitch.

ALL INTERFACE JACKS FOR PHONE PATCH,; access fo speaker
and microphone signals.

ALL-LEVEL ADJUSTABLE ALC; set output from low power to full,
retain low distortion at desired drive to power amp.

controls plus PTT

ALL SIDETONE ADJUSTMENTS; pitch and volume.
ALL-POWERFUL, ALL-WARRANTED FINAL AMPLIFIER. 200
watts input to final. Proven design with full warranty for first year and
pro-rata warranty for additional 5 years
ALL 100% DUTY CYCLE. For RTTY, SSTV or sustained hard usage.
ALL-MODE POWER: basic 12 VDC for easy mobile use, external
supplies for 117/220 VAC operation.
ALL FRONT PANEL MICROPHONE AND PHONE JACKS.
Convenient.
PLUS ALL THE OTHER HANDY BUILT-INS: "Timed" 25 kHz
crystal calibrator in OMNI-A with automatic 5-10 sec."'on’" time for easy
2-hand dial skirt adjustment. . . Zero-Beat switch for placing your signal
exactly on CW listening frequencies . . . SWR bridge switches ""S" meter
to read SWR each time you transmit for continuous antenna monitor-
ing. ., arate receive antenna capability . . . Dual speakers for greater
sound at lower distortion. .. Flug-in circuit boards for fast, easy field
service.
ALL-FUNCTIONAL STYLING. “Clamshell'’ aluminum case clad in
textured black vinyl with complementary nonreflective warm dark metal
front panel and extruded aluminum bezel and bail. Convenient controls.
Complete shielding. And easier-to-use size: 5%"h x 14%"w x 14"d.
AND ALL THE OPTIONS: Model 645 Keyer, Model 243 Remote VFO,
Model 248 Noise Blanker, Model 252MO AC Power Supply.

Model 545 OMNI-A $899  Model 546 OMNI-D $1069

Experience the all-encompassing HF world of OMNI. See your TEN-TEC
dealer or write for all the details.
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THIS MONIHS

HORIZONS

Hot-Air DX Operating

No, no, it's not a long-winded
rag-chew from far-away places,
it’s the next episode in the
“Perils of West.” Earlier, Gordon
went into the oppressive heat of
Death Valley to try 2-meter oper-
ation from that lowest of the
lows, as reported in our January,
1979, issue. Now he takes to the
skies, propelled by the breezes
and suspended by hot air and a
lot of fabric — a real sky-hook
for his antenna. The trip was
great, and the operating was fun;
read about it on page 12.

Oscillators, And
How They Do It

Does that oscillater circuit in
the Novice study guide make as
much sense to you as the sub-
way diagram for lower Manhat-
tan? Was that a snag you tripped
over on your last try at passing
your General Glass exam? May-
be the name is implying maore
mystery than the circuit de-
serves. W1SL exposes the bare
bones of ascillator circuitry, and
shows you how to tell one from
another, starting on page 18.

A Weekend In The Life
Of An XYL

Being married to a ham is never
dull — often funny (if the XYL
isn't a ham), and somewhat
mysterious. We invite you to
share the experiences of the
wife of a ham in California,
where the weekend garage sale
is popular.
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Bean Pole Antenna

Wire antennas are simple to con-
struct and easy to support — if
you have trees, buildings, or
poles at the right distances and
facing in the preferred direction.
However, not all locations —
especially vacation spots — are
blessed with such conveniences
for the visiting ham. WB3DBG
went shopping in his local
garden-supply store and found
the solution — simulated bam-
boo, of all things! The resulting
antenna is versatile and light in
weight.

Ten Meters — A Hot Band

The ten-meter band is more sen-
sitive to the ups and downs of
the sunspot cycle than is per-
haps any other band in the lower
part of the spectrum. When it's
good, it's very, very good; and
when it's closed for DX, it still
has some interesting types of
propagation. Author W8FX tells
you what to look for and offers
some suggestions for getting in
on the activity.

Electro-Thumb

You've all heard of those irre-
pressible gardeners who can
grow magnificient plants in a
mixture of concrete chips, sand,
and used coffee grounds?
There's always been some sus-
picion that the same sort of
“blessing"” can be found in other
fields of endeavor, and WOROF
confesses the horrible truth
about what happens when a ham
is one of those so blessed.

Amateur Radio

= College Credits

There are many ways to earn
credit toward a degree, but
Amateur Radio? It can be done,
as WBDUYV illustrates in her
wonderfully detailed article
about how it worked for her.
However, you'll not make the
grade by simply cracking the
pile-up for that rare station, for
being at the top of the DX Honor
Roll, or for keeping a daily
schedule with the Good Old
Boys Traffic and Coffee Net.

You'll have to prove that you
know your subject, and that the
subject fits the requirements —
but what a wonderful reasan for
getting (and using) your ham
ticket!

Equipment Survey

Does your new rig do all that you
expected it to? Would you buy it
again? Here’'s your chance to
speak out — to let the manufac-
turer, dealer, Amateur Radio
newcomer, and the world in gen-
eral, know what you like about
the equipment, why you bought
it, or how you think it could be
improved. There’s a report torm
following the introduction, so
turn to page 57 and get started.

The Cover

This original painting by Tom
Broscius, WA2RWA, captures
some of the excitement and
color of hot-air balloon launch-
ing. It's part of the story about
working DX while floating
through the air, as told by
WBENOQA.

Correction

We goofed in naming that beau-
tiful location and house on our
June cover as being that of
WOMTK. While Bill did send us
the photograph, the spot be-
longs to friend Robert Davis,
KBODC (formerly WBQUJQ), in
Grand Junction, Colorado. Sorry
about that, Bob!

HAM RADIO HORIZONS July
1879, Volume 3, Number 7. Pub-
lished menthly 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-B818.

Subscription price: Domestic, one
year, $12.00; two years, $20.00;
three years, $27.00. Canada and
Worldwide, one year, $12.00; two
years, $22.00; three years, $30.00,
payable in United States funds.

Subscription inquiries and
changes of address should be
directed to Ham Radio Horizons,
Greenville, New Hampshire 03048.
Please include address label from
most recent issue if possible.




© MFJ ENTERPRISES. INC. 1879

NEW MFJ-981 3 KW Versa Tuner IV

For $199.95 you can run up to 3 KW PEP and match everything from
1.8 thru 30 MHz: coax, balanced lines, random wires. Built-in balun,
SWR, dual-range forward and reflected power meter.

Built-in balun, SWR,
dual-range forward and
reflected power meter.

rws METER -..] S A

g
ANTENNA Ef

4

TRANSMITTER

WES RS NER
3 KEOWATT SEQIES
MODEL MFJa81

The NEW MFJ-981 3 KW Versa Tuner IV lets
you run up 1o 3 KW PEP and match any feedline
continugusly from 1.8 to 30 MHz: coax, balanced
line or random wire.

This gives you maximum power fransfer to
your antenna for solid GS0's and attenuates har-
monics to reduce TVI and out-of-band emission.

An accurate meter gives SWH, forward, refiect:
ed power in 2 ranges (2000 and 200 watte).

A new all metal, low profile cabinet gives vou
fiFl protection, rigid construction, and sleek styling.

Flexible 7 position antenna switch lets you
select 1 coax thru tuner and 2 coax thru tuner
or direct, or random wire and balanced line.

Up to 3 KW PEP. Match any feedline from 1.8
fo 30 MHz: coax, random wire, balanced line.

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

Black metal cabinet, anodized aluminum front
panel. Flip down wire stand. 5x14x14 in

Encapsulated 4:1 femile balun. 500 pi, 6000
volt capacitors, 18 posifion dual inductor, 17 amp

Up to 3 KW PEP. Maich any feediine from 1.8
to 30 MHz: coax, random wire, balanced line.
Heavy duly encapsulated 4:1 fernte balun.

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

Black metal cabinet, anodized aluminum front
panel. Flip down wire stand. 5x14x14 in,

500 pi, 6000 volt cap., 18 position dual nduc-

Black finish. Rich anodized aluminum front panel.
5x14x14 inches, A flip down wire stand tills
tuner for easy viewing.

Efficient, encapsulated 4:1 femile balun. 500
pi, 6000 volt capacitors, 18 position dual iﬂUULIOF
17 amp, 3000 vell ceramic rotary switch. 2%
meter. S0-239 coax conneclors, ceramic feadthru
for random wire and batanced line. Binding post
for ground.

Every single unit is tested for performance and
inspected for quality. Solid American construction,

s 7 position
antenna switch

e 4:1 ferrite balun
for bafanced
lines

199"

ceramic  switches. 50233 coax conneclors,
ceramic feedthru for random wire, balanced line,
binding post for ground.

Made in USA. One year limited warranty.

See it al your nearest dealer. If no dealer is

available order direct from MFJ.

* Encapsulated 4:1
ferrite balun for $ 95
balanced lines

tor, 17 amp ceramic switches.

Made in USA. One year limited warranty.
See it at your nearest dealer. If no dealer is
available order direct from MFJ.

qualily components. Full one year imited warranty.

For your nearest MFJ dealer, call loll-free
800-647-1800. Stop by your dealer. Compare it
featurs 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 nol visil your dealer today and see the
NEW MFJ-981 3 KW Yersa Tuner IV? If mo
dealer is available order direct from MF..

MFJ-982 3 KW VERSA TUNER IV has balun,_7 position antenna switch. Matches every-
thing: coax, balanced lines, random wires continuously from 1.8 to 30 MHz.

If you afready have a SWRiwattmeter, the
MFJ-982 is for you.

MFJ-980 3 KW VERSA TUNER IV has built-in_balun for balanced lines. Matches coax,
balanced lines, random wires, 1.8 to 30 MHz.

This is MFJ's jowest priced 3 KW Versa
Tuner [V.

FOR YOUR NEAREST DEALER OR FOR ORDERS

cALL ToLLFRee 800-647-1800

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 it not delighted. One year limited warranty. Add $8.00 shipping/handling.
Far technical information, order/repair status, in Mississippi, outside continental USA, call 601-323-5869.

Order By Mail or Call TOLL FREE 800-647-1800 and Charge It On @I
=

MFJ ENTERPRISES, INC. [

MISSISSIPP| STATE, MISSISSIPPI 39762
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CUSHCRAF
IS THE HF MULTI-
BAND ANTENN
COMPAN

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-
fion. Check the spacing and the specially
developed balun. All of these features add
up to the no compromise performance that
you expect from Cushcraft.

ALL M

Cushcraft vertical antennas are designed to
meet the exacting demands of your amateur
radio station. They give top performance in
eqsy 1o use packages. They can be installed
at ground level or roof top.

Duralbility is guaranteed with double wall
seamiess aluminum base sections and fiber
glass high @ traps. If you are interested in
local contacts or ion? path DX communico-
tions, a Cushcraft vertical antenna is your
best choice.

SR

THE ANTENNA COMPANY
IN STOCK WITH DEALERS WORLDWIDE P.O. BOX 4680 « MANCHESTER, NH 03108

CORPORATION
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THE!

Beginning with a small handful of amateur wireless operators in the early 1900s, the Amateur Radio
population in the United States has grown to the point where it's now approaching 360,000. Last year
the growth rate was about 8 per cent, down slightly from 1977, and this year it is expected to be about
the same. And while orderly growth is healthy for the hobby, in many ways the Amateur Radio Service
is like the proverbial “house that Jack built,” with rooms added as they are required, with little
thought to future construction — or indeed, to the esthetics of the architecture!

If you study the history of Amateur Radio, it’s easy to understand why this happened; for years
there were more licensed Amateur Radio stations in this country than all the other radio services
combined, many top members of the FCC were hams, and the management ranks of most major radio-
electronics firms were filled with licensed amateurs — many, in fact, began their careers as Radio
Amateurs. With influential friends in high places who had a vested interest in Amateur Radio, most
operators gave little thought to the future. The complexion of Amateur Radio has changed over the
years, however, and it's obvious that we can no longer afford such a /aissez faire attitude toward our
future.

One matter that concerns many of the older hams is that in the past 25 years the character of
Amateur Radio has evolved slowly away from being a technician’'s hobby, where much of the operating
equipment was homebuilt, to an operator's hobby, where little or no technical expertise is required.
This is not necessarily a problem because our activities are closely linked not only to a rapidly
changing technology, but to a dynamic society that continually confronts Amateur Radio with new
obstacles, challenges, and opportunities for providing useful public service. Nevertheless, more
thought must be given to the impact of this trend on the long range future of Amateur Radio.

With a steadily increasing number of amateurs and greater government intervention in terms of
changed licensing regulations, restrictive antenna covenants, and RFI requirements (not to menticn
WARC 79 and the proposed revision of the Communications Act), it's increasingly apparent that all of
us must give some serious thought to where the Amateur Radio Service should be in the coming
decade. While long-range planning is hardly an exact science, it is possible to anticipate some of the
problems, to perceive certain distant opportunities, and to develop appropriate recommendations. If
we put our collective heads together, we should be able to plot a positive future course for Amateur
Radio — rather than drifting out of control as we have for the past few years, reacting to external
events as they have occurred. Positive results, however, will require a substantial amount of effort on
a continuing basis by a large number of concerned amateurs. Complaining about the current state of
affairs or railing about the “system’ in the press is neither positive nor constructive.

Those of you who have read my editorials in ham radio for the past eleven years know that | have
pointedly avoided the politics of Amateur Radio. Therefore, when | suggest that a possible focus for
future planning activities is the ARRL's Long-Range Planning Committee, you know that suggestion is
not politically motivated. For those of you who are not members of the ARRL, the Long-Range Planning
Committee was established by the ARRL Directors in January for the purpose of “reviewing and
making recommendations concerning programs which the ARRL is and should be providing to its
members and to the Amateur Radio Service . . ."'

At its initial meeting in February the members of the committee, according to one of those present,
agreed upon several criteria which would govern the committee’s activities:

1. The general welfare of the entire Amateur Radio Service was to be served, not just parts of it.
2. No facet of the ARRL's operation was exempt from scrutiny.

3. A subject as complex and far reaching as the future of Amateur Radio cannot be properly
appraised without inputs from many different people — ARRL members or noi.

If you have any comments or recommendations about the future of Amateur Radio, make it a point to
let the Long-Range Planning Committee (LRPC) have the benefit of your thoughts. A letter or card to
Vic Clark, W4KFC (12927 Popes Head Road, Clifton, Virginia 22024), marked for the attention of the
LARPC, will be acknowledged, and Vic will make sure that your comments are available to each of the
members of the committee.
Jim Fisk, WiHR
editorin-chief
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Imagme All ‘I'hc Placcs You Can 'I'uck
ICOM’s Remotable |C-28°. (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 2% "h x 7"wx33%"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 KC-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 detachable control
head, your IC-280 can store three frequencies 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 1C-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 e{;}re radio the =600 KHz splits are still main-
tained!

The IC-280 works frequencies in excess of the 2
meter band with ICOI\? 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 dy isplays %?ight, easy to read LED's.

Avallable Options: = Touch Tone pad/microphone combination,
which fits the mic plug on the radio face with
absolutely no modification

(Fits all ICOM 4-pin mic radios.)
+ 15" uniassembled cable kit for long distance

remote mounting of the detachable
control he

' 1C-280
2 meter FM, 4+MHz
Mobile Transceiver

If you are a newly licensed novice, send for ICOM's catalog and discount purchage coupon. Mail your name, call sign and date of license to your ICOM

distributor (see the bottom of this ad).

All ICOM radios significantly
exceed FCC regulations
limiting spuricus emissions,

IC-280 Specifications: U Frequency Covernge: 143 90— 148,11 MHz £ Operating Conditions: Temperature: —10°C to 60°C {14°F to 180°F),
Dty Facter: continuous 0 Frequency Stabiliny: =15 KHz O Modulation Type: FM (F3) [T Antenina | < 50 phms unkbal d T Power

Requirement: DC 13 BV +15% {negative gratmdi O Cuirrent Divalin: Transmitting: 2.54 Hi (10W), 1.24 Lo W), Receiving: 06304 at max audio
cuipat, 045004t SQL ON with no signal & Size: 58

(hi 15 (1w x 22Bmmid) O Welght: approx. 2.2 Kg ) Pgwer Outpat: T0WH, 1W Lo

[ Modulation System: Phase T Max Frequency Deviathon: =5 KHz USpurbh! Output: more than 60 4B below carrier [ Microphone

Specificatlons subject to
change without notice.

HF/VHF/UKF AMATEUR AND MARINE COMMUNICATION EQUIPMENT

Impedance: 500 chms dynamic or electrel condenser lype, such as the SM-2 O Receiving System: Deuble superhererdyne O Intermediate
Frequency- 1st: 10.695 MHz, 2nd: 455 KHz O Sensithity- 1 uv at 5 +NJ/N 2t 30 dB or better, Neoise suppression sensitivity 20 dB, 0.6 wv or less
O Selectivity: less than =7.5KHz at =6 dB, less than +15 KHz at =60 48 O Audio Outpat: More than 1.5W O Audio Output Impedance: 8 ohms

ICOM WEST, INC.

Suite 3 i
. 13256 Northrup Way
Bellevue, Wash. 98005

{20€) 747-9020

MSTRIBUTED BY:

ICOM CANADA
7087 Victoria Drive

ICOM EAST, INC.
Suite 307

3331 Towerwood Drive
Dalias, Texas 75234
(214) 620-2780

Canada
{604} 321-1833

Vancouver B.C. V5P 3¥9 =



Being in the publishing business, | get to read more books, magazines, and letters in a
year than most of you would suspect exist. With all of that input, it's easy for the
“system' to become saturated, to reach a point where not much makes an impression.
When | first saw the title of a new book on my desk just recently, my reaction was, '‘Oh,
no, not another CBer's quide!™ The title certainly fcllows the well-worn trend of many
previous ‘‘guide to” books, but the first page of the first chapter caused me to turn to
the second page, which led to the next . . . and before | knew it | has half-way through
the book. The full title is ““CB’ers Guide to Ham Radio,” by George McCarthy, published
by Van Nostrand Reinhold, New York.

Now, before you jump to a conclusion in the same manner that | did (“there he goes,
trying to ram CB down our throats again’’), hear me out.

How many times have you, as a “knowledgeable ham,” tried to answer the question,
“Which polarization is best for shooting skip?” Or, how do you explain repeater
operation to a person you know is not acquainted with any of the technical jargon or
ideas hams take for granted? How about this one. “Is the Novice written examination
really tough? | hear that some of the questions are very technical, and | don’t have
much of a background in electronics.” And, a real stickler, “Even though | can see that
the hams got their frequencies legally and have had them for a long time, why not share
a few of them with the serious CBer?"

These, and hundreds more, questions are asked and answered in this book. The
author has done a commendable job in asking the right questions {in the form of a
phantom guest), and in providing answers that really answer. It’s not just an attempt to
sell Amateur Radio to the CB crowd, but rather to provide real answers to real
questions.

McCarthy is a long-time ham, licensed some 38 years, and obtained his CB license a
few years ago. In answer to his phantom questioner as to why an old-timer was on CB,
he replied “Communicating, isn't that what this radio stuff is all about?”

Just in case you still have not gotten my message, there are answers to questions
that even some long-time hams might like to ask, such as how do you handle the
situation when you’re running a phone patch and the conversation suddenly turns
commercial?

Speaking of going commercial — let me state emphatically that I'm not trying to sell
books on this page. The fact that it can be obtained from our Bookstore is only a
coincidence — I'd recommend the book from any source. (And, just to avoid answering
a flock of letters or leaving you guessing about the price, it's $14.95). The real reason
for telling you about this find is that it says so many things that need to be said, and in
a clear and friendly voice.

Lest you expect more from the book than intended, let me point out that this is not a
theory book, or a “how to” book. There are no highly technical sections in it. Some
ideas do get a mildly technical explanation, such as the fact that the shortest path
between two stations may not always provide the best signals. Also, the book does not
provide pages of sample questions as a guide to passing an Amateur exam, although
there are a few tips on how to be sure you have read the questions correctly. In short,
it's just as though you and any non-ham sat down in your shack and engaged in a
question-and-answer session over a few cool drinks or cups of coffee.

In fact, the book is so useful to the general public that I'll bet you could talk your
nearby library into getting one. Then, when someone starts pinning you down about
Amateur Radio (and he may not necessarily be a CBer), you can send them to a good
source of information.

| know there have been hundreds of times when | needed a book just like this one.
It's going to replace several less-than-satisfactory “CBer's guide to . . .” and
“Introduction to . .."” books on my shelf. The next time a non-ham asks me a question,

boy, is he going to get answers!
Thomas McMullen, W1SL

Managing Editor
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KLM: TWO for TEN

10 METERS, THAT IS — A GREAT PLACE FOR THE AMATEUR WITH MODEST
EQUIPMENT TO REACH OUT TO THE WHOLE WORLD. IT'S A BAND FULL OF
UNIQUE CHALLENGES AND OPPORTUNITIES. TO TOP IT OFF, THE LATEST
SUNSPOT CYCLE PROMISES TO BE THE BEST IN A GENERATION — SO CHANCES
FOR THAT RARE DX ARE EVEN BETTER.

KLM HAS TWO VERY SPECIAL ANTENNAS FOR THE 10 METER ENTHUSIAST, THE
28-30-4 AND THE 20-30-6LP (LOG PERIODIC). BOTH ARE DESIGNED TO MAKE THE
MOST OF YOUR RIG — TO EFFECTIVELY RADIATE EVERY LAST WATT AND BRING
IN THOSE WEAK SIGNALS. BOTH ARE VERY REASONABLY PRICED.

KLM 28-30-4 CONCENTRATED MONOBANDER KLM 20-30-6 LOG POWER FOR 10 METERS, 15
POWER FOR 10 METERS. METERS, AND EVERYTHING IN BETWEEN —
. WWV, MARS, AND CB!

Freq: 28-30 MHz Boom: 104" /2"0.D.

Freq: 20-30 MHz Wind area: 4 sq ft
VSWR: 1.5:1 or less Wind area: 2.25 sq ft

VSWR: 1.7:1 or less Turn radius: 16 ft
F/B: 25 dB Weight: 12 Ibs

F/B: 20 dB Weight: 24 Ibs
F/S: 35 dB Price: $99.95

Boom: 19/2”0.D. Price: $169.95

LOOK WHAT YOU GET:
® QUALITY MATERIALS —!exan insulators, stainless steel electrical hardware, strong
weather resistant alloy element tubing
SIMPLE, SPEEDY ASSEMBLY — no complicated parts, no special tools
ONE MAN INSTALLATION — light, easy to handle
LOW WINDLOAD — perfect for lightduty towers and rotors
FULL RATED PERFORMANCE ACROSS THE WHOLE BAND — thanks to
KLM's multi-driven element system
BROADBAND FERRITE BALUN — for direct coupling to your 52 ohm feedline
NO TUNING OR MATCHING ARE EVER NECESSARY. . . PICK THE MODEL THAT'S
RIGHT FOR YOU. ASSEMBLE, INSTALL, AND BEGIN ENJOYING GREAT KLM
PERFORMANCE. . .

SEE YOUR LOCAL KLM DEALER e——————

KLM ALSO FEATURES THE 28-30-5 AND B ELEMENT “BIG STICKERS” AND HAS MANY MORE MONOBANDERS, LOGS. DIPOLES, VERTICALS, AND OTHER ANTENNAS
FOR HF, OSCAR. VHF AND UHF. POWER AMPS, PREAMPS, AND CONVERTERS, TOO. WRITE FOR A COMPLETE CATALOG.

17025 LAUREL ROAD, MORAGAN HILL, CALIFORNIA 95037 + (408} 779-7383
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NEWSLINE

PROPOSED AMATEUR HF allocations did not suffer as a result of the late maneuvering
that delayed the submission of the high-frequency band portion of the U.S. WARC proposal.
S5till included in the U.S. position are an exclusive worldwide allocarion of 1860-1900 kHz,
with 1900-2000 shared; 3500-3900 exclusive with 3900-4000 shared; 6950-7250, exclusive;
10.1-10,2 MHz (new) exclusive; 14.0-14,6 35 exclusive; 18.068-18.168 (new) exclusive; 20.95-
21.45, exclusive; and 25.11-25.21 (new) also exclusive. Other services were not as fortu-
nate as the Amateur Service, however, as the final document sent to Geneva does show an
increase in broadecast spectrum over that proposed in the FCC "final" report and order on
WARC 79 as released in December.

A RESCUE AT SEA in which a l13-year old Torrance (California) Amateur starred, received
extensive publicity in early May. Mike Davis, WD6FFV, was still up hamming at 1:00 AM
when he heard a ZL trying to copy a distress call from the 75-foot fishing boat Carmen,
in trouble 75 miles northwest of Jamaica with a hole in its hull. Mike, who was hearing
the Carmen much better than the ZL was, joined the contact while telephoning the nearby
Long Beach Coast Guard station,

Long Beach In Turn contacted Miami Coast Guard, but since neither had Amateur-band cap-
ability Mike remained the sole contact with the slowly sinking vessel. The three-man crew
provided Mike with their approximate location, and the Coast Guard dispatched an aircraft
with a pump, life raft and marine-frequenecy radio equipment. Later, the Boston based
Cutter Sherman reached the Carmen, towing it into Montego Bay and safety.

Ironically, Mike, along with his dad (K6KAQ) and 15-year old brother Bob (WB6QNN), has
been involved in a neighborhood feud over the family's "antenna farm." WNeedless to say,
the family resolve to maintain their station was considerably stiffened by Mike's exploit!

OPERATING ABUSES by foreign-licensed U.S. cictizens operating from shipboard, particu-
larly in the Caribbean, are causing concern in the Latin-American Amateur community. A
net that meets daily on 7268 kHz from 1100-1300Z, VP5S81 (an American with a salvage-tug
business) NCS, is causing much of the concern. Non-Amateur yvachters are counseled as to
how and where to get a ''quickie" Amateur license so they can join the group, whose oper-
ations seem to include a lot of business-type conversation and phone patches.

Though Much of this activity is not only inappropriate to the Amateur bands but a vio-
lation of international regulations, not much can be done about it unless the governments
of the offending licensees want to do it. In the meantime, however, U.S5. Amateurs should
be doubly cautiocus about the kind of traffic they accept from foreign-licensed maritime
mohiles.

AMATEURS RECEIVED HARD KNOCKS in Reply Comments filed by the National Radio Astronomy
Observatory and the Naval Research Laboratory on the proposed Virginia-West Virginia "quiet
zone" (FCC Docket 78-352). In their very substantial filing the government representatives
strongly took the ARRL to task for leading the Amateur cnmmunity astray into a "party line"
response. Words like "propaganda,’ "fietion," and "parrot-like' abound in the government's
lengthy rebuttal. While acknowleding Amateur Radio has some value, the generally critical
document was almost contemptuous in its dismissal of the efforts of those concerned Ama-
teurs who made the effort to make their feelings known.

NOVICE LICENSES WILL CONTINUE to have five year, renewable terms, the Commission
announced in early April. The Commissioner's reaffirmation of the new Novice privileges
came in a denial of a requert that the rules-change be shelved.

ST. VINCENT'S VOLCANIC ERUPTION in mid-April essentially destroyed conventional communi-
cations throughout the Caribbean island, as it left over 15,000 homeless. Amateur Radio
immediately filled the breach, beginning when VP2s SQ, SHE, SAZ, SK, and others set up a
communications center at police headquarters. Other Amateurs operating from police sta-
tions and relief centers throughout the island have since provided almost all communica-
tions for the hard hit nation. .

Igland Premier Milton Cato requested help via KV4FZ, which was immediately forthcoming
with three helicopter-equipped Coast Guard cutters, the Gzllatin, Vigilent, and Dallas.

Herb also requested an emergency okay for third party traffic from the FCC and State Depart-

ment — it was granted in only 1% hours!
Coast Guard And Military, along with Amateurs, all used the Amateur bands for essen-
tial communications — KSOPG/MM was on the Gallatin, while the other cutters (without 1li-

censed Amareurs) used their Ceoast Guard identification. C-130 transport planes from the
Canal Zone brought in relief supplies, communicating principally on 40 meters. i

Amateur Bands supplied inter-island communications, with BP6AAA and 8PBAH on a ang
operating between the embassy in Barbados and St. Vincent police headquarters, handling
all the relief traffiec with that near-by country.

AMATEUR RADIO GREW BY 8 PER CENT over the last year, according to figures from the FCC,
which put the number of Novice hams at 64,063, with 68,881 Technicians, 119,389 Generals,
83,641 Advanced, and 22,742 Amateur Extras.
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BY GORDON WEST, WB6NOA

_The antenna is at 2500 feet,
with a 7-foot feedline!
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Six months ago, Albuquerque,
New Mexico, was the site of a
gathering of 250 balloons. Hot
air balloonists from all corners
of the United States partici-
pated in this week-long event,
taking their craft up, up, and
away for early morning hours
of fun.

The warm climate of Albu-
querque, New Mexico, is just
right for good 2-meter DX via
tropospheric ducting — espe-
cially during early morning
hours. A balloon ride with
some 2-meter gear and an
antenna might be an interest-
ing experiment and a fun thing
to do.

The first step in my
adventure was locating a hot-air
balloonist who would take me
aloft with all my equipment. A
wicker basket would contain
both ot us and the radio equip-
ment, and take us up several
thousand feet, using the two
propane burners. Short “‘burns”
would keep the air inside the
balloon’s envelope warm
enough to provide lift, and soar
to altitudes | had never known!
About once every 45 seconds,
10 seconds of “burn” would
keep us aloft. An altimeter and
an envelope-temperature-gauge
were the only instruments
aboard our wicker gondola.

| decided to use an lcom 202
transceiver because of its
portability. Fresh alkaline
batteries were chosen over
nickel-cadmium types because
of their longer life, and
because there was no facility
for battery charging in a hot-air
balloon. A KLM 16-element
beam would be the antenna,
fed with RG-8X 50-ohm coaxial
cable. RG-8X is a very-low-loss
cable which has about the
same properties as RG-8/U, but
is much smaller in size. Since
the antenna was located just
below the wicker basket, the
coax run was a mere 7 feet.

An additional antenna was
necessary for our balloon-to-
chase-vehicle communications,
and a half-wavelength whip was
chosen. This particular antenna
requires no ground plane, and

TO N.M. 44
Cuba
Farmington

“And this is the IC-202. Test, 1,2,3,4...

8 )

how copy?”'
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“Yes, I'd |like a radio check, and what's
this good buddy stuff?"

exhibited low SWR even though
it was laced into the wicker of
the basket. The chase vehicle
was a pickup truck, equipped
with an lcom 202 and a
handheld fm rig.

We chose to operate on two
frequencies — 144.2 MHz for
possible DX signals, and 144.3
MHz for contact with our
ground chase vehicle. Since
the balloon travels at the will of
the wind, a chase vehicle is
necessary to pick us up after
we have made a safe descent
— avoiding, we hoped, the
Indian cattle-ground territories.
The Indians get a bit upset with
Albuquerque balloonists who
frighten their cattle as they
silently glide overhead and
then startle the animals with a
sudden “burn” for more lift.
Each time the burners are
energized, the noise level
inside the gondola rises to 120
dB or more. After the burn, the
noise level is zero, and it's
quite possible, at altitudes up
to 500 feet, to hear people
talking on the ground below.
Since you are drifting with the
wind, there is nc sensation of
any breeze at all.

DX schedules

Schedules with distant
California stations were set up
well in advance, with contacts
planned for every 15 minutes in
the early hours of the morning.

14 [Gl Juy 1979

A hot-air balloon ascends best
just after sunrise, and balloon-
ing is usually confined to a
two-hour period before appre-
ciable winds pick up over the
desert. At 8:00 AM we began
filling the envelope. This was
no easy task, with a 16-element
beam attached to the bottom of
the gondola. Although a few of
the elements were bent when a
small gust of wind turned the
gondola over before we got
aboard, the inflation took place
without too many problems.

With the captain and me
aboard, we were ready. The
ground crew let go, and, with
both burners roaring, off we
went.

At 0815 hours, approximately
2500 feet up, | began to hear
weak SSB signals calling us ¢n
144,200 MHz. The horizontally
pclarized beam was maneu-
vered into the proper direction
for southern California, and all
at once signal levels increased
enough to establish a two-way
contact.

~

ok

“No, I'm not ready yet, so hang in there.”



A part of the balloon-ride scene is getting that giant bag ready for lift-off, and sometimes it takes all hands to keep it under control.
Here's WBBNOA performing double duty, upper left, by communicating as well as holding the fabric up for a preliminary air fill. A fan
forces air into the balloon, then the burner is lighted to provide some heat for lift. This balancing act continues until there is enough
lift to keep everything upright, then there’s a last-minute scramble to get everyone aboard.
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"“"WB6NOA balloon mobile,
this is WABCAX — do you read,
Gordo?" With only 2 watts of
power at an elevation of several
thousand feet, | was able to
maintain contact with WABCAX
over a path of 500 miles. The
signals were definitely being
carried through a tropospheric
duct, because if we soared
above 3000 feet, transmission
and reception were intermittent
at both ends. Down at 2500
feet, the California stations
could easily be heard. If we
dropped to 2000 feet, the
signals would once again
disappear. We could access
this tropospheric duct only at
2500 feet, where signals were
at an acceptable level for
single-sideband contacts.

Balloon-to-ground communi-
cations were a snap — we
could see our chase vehicle, a
four-wheel-drive pickup
traveling over the sand dunes
and bushes directly below.
“WB6ORK, this is WB6NOA —
you're going to have to turn
left in just a few minutes
because you're approaching a
river — go about two miles
south, and it looks like you’ll
be able to cross over without
too much trouble.” From our
vantage spot, we could easily

“Yeah, we're righi over some ham station with a tri-band beam, He may be working DX,
but we're having more fun!"

see and direct our chase balloon mobile. Seconds before
vehicle to easier routes. our touchdown, we cut loose
our beam to allow it to fall to

Five contacts the ground. Although our

Although we were in the air landing was a bit bumpy — the
only an hour, five stations were  basket was dragged several
worked aver distances greater hundred feet before we could
than 400 miles. Elevation was pull the lanyard to let the hot
not the answer — there was a air out of the balloon — all the
definite maximum point of equipment was safe.
access to the tropospheric Amateur Radio operators
duct. As the sun rose higher, looking for a new thrill in
the duct appeared to drop. portable 2-meter DX should try
Finally, by 9:00 AM, all stations balloon mobile — there are no
faded away, and we lost our words to explain what it’s like
“pipeline” into California. to float along with the breeze,

Special QSL cards were sent hearing nary a sound except for
out to each Amateur Radio an occasional signal from miles

cooled.” operator who worked WBGNOA away. HRH
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CALL TOLL FREE

Hy-Gain 3806

2-Meter Hand-Held Amateur Transceiver
SPECIALLY PRICEDon*119.%

s Low cosl, 6-channel hand-held provides superb

volce transmission over short lo medium distances

» Sharply tuned on-frequency selectivity in the RF

amplitier stages plus FET's in the 1st and 2nd mixers
for virtual immunity 1o oul-ol-band signais

e ———————
* Inlernally adjuslable mic presmp—a Hy-Gain
exclusive

* Specially gasketed case seals oul waler, dirt ard
corrosive salt air

* Watertight, high-impact ABS plastic case—ribbed

intermodulalion distortion and cross-modulalion lor non-slip grip

Separate microphone and speaker elements lor  « Top-mounied conlrols for instant access
enhanced audia

MAccessories: Model No. Descriplion

__{.
Aubbior Ou Iz
Crystal Cerlificales

PLEASE ENCLOSE $2.50 FOR SHIPPING AND HAMDLING PER UNIT

CALL TOLL FREE

1-800-228-4097

for Quality Ham Radio Products at Discount Prices

YAESU DENTRON TAYLOR
KENWOOD HY-GAIN SWAN
DRAKE MOSLEY TEMPO BERK-TEK CABLE

ICOM CUSHCRAFT TEN-TEC CONSOLIDATED TOWER
STANDARD WILSON MIDLAND SAY

EDGECOM HUSTLER CDE SHURE

KDK LARSEN AUTEK TELEX

PANASONIC BENCHER MIRAGE ROBOT-SSTV

ROBOT AEA BENCHER

E.T.O. ALPHA
VHF ENGINEERING

e ——— e ——————
QOur Mail Order Hours (CST)

M-F 8 am to 12 Midnight ‘
Saturday 8 am to 6 pm '

Sunday 12 Noon to 8 am |

Communications Center

443 N. 48th, Lincoln, Nebraska 68504 In Nebraska Call {402)466-8402
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Call and Talk to

WB@YEZ Ken
W@QR Eli KA@CEJ
WB@YHJ John  WB@MTS
WAGWRI Blaine WB@QLH
KA@CRK Bob WB@RQZ

WD@EMR

BANKAMERICARD.

More details? Ad Check page 78.



A radio signal has to start in an oscillator circuit,
so you definitely have a “need to know”

BY THOMAS McMULLEN, W1SL

Before | became a Radio Ama-
teur, | thought | knew about
oscillators. After all, | had
tuned many a transmitter in my
Navy days, and it was a snap
— set dial A to 34.9, turn on
the "TUNE" switch, and adjust
knob B for minimum plate cur-
rent on the master oscillator.
Next, tune knob C , . . etc.

The FCC exams of the day
specified that you must draw a
circuit diagram, and | lucked

18 EE{! July 1979

out — they asked for a neutral-
ized-triode power amplifier.
Those | knew about, because
we had those in the Navy, too,
and it was essential to know
how to neutralize the beasts.
However, | met my Waterloo
when | tried to build my first
oscillator for my first ham rig. |
built it “just like the book,
except ... ."” It didn’t work. |
rebuilt, and rebuilt, and rebuilt.
It didn't work. By the time | had

gone through enough circuits
to begin to see what was hap-
pening, or not happening, the
original circuit was so out of
date that I never did go back
and try to make it work. But, |
did learn about oscillators. (The
next step was learning how to
stop a circuit from oscillating,
but that’'s a whole nuther
story!)

So, here’s the inside work-
ings of oscillator circuits,
presented in the hope that
you'll have an easier time with
them than | did, and that these
words will be of some help
when you find an oscillator cir-
cuit in a rig you're working on,
or on your General Class (or
higher) exam.

Amplifiers

No, no, I'm not off the track
when | start talking about an
amplifier circuit. It's just that,
in order to understand what
makes an oscillator work, you
must first know about ampli-
fiers. It is a fact of electronic
life that an oscillator is simply
an amplifier with positive feed-
back, i.e., feedback that is
aiding the original applied volt-
age. It is also true that, in order
to sustain oscillation, an ampli-
fier must have enough gain to
overcome the losses in the
circuit.

Tubes and transistors have a
trait called, naturally enough,
amplification factor. This is
simply the amount by which a
signal is increased as it goes
through the device. You'll find
a column listing the amplifica-
tion factor in most vacuum-
tube manuals and tables. The
nearest equivalent listing for a
bipolar transistor is the beta (8),
or current amplification factor,
sometimes expressed hgg or
hie. It’s the ratio of base cur-
rent to collector current. For
example, if a transistor has a
beta of 50, then 1 mA of cur-
rent through the base would
cause 50 mA of collector cur-
rent to flow.

If you'll look at Fig. 1, you
will see a representative ampli-



fier circuit with sine-wave draw-
ings — one as an input signal,
the other as the output. I've
chosen arbitrary values to make
the action easy to follow.
Assuming an amplification of
10, a 1-volt input signal will
produce an output voltage of
10. This is actually a variable
dc voltage on the plate of the
tube, caused by variations in
plate current through the
dropping resistor (Rp) to the
plate. However, it will be
interpreted by following stages
(and an oscilloscope) as an
alternating current (ac) voltage.
(I suppose, if you really want to
be picky about it, that it is an
alternating-polarity voltage,
because it swings both positive
and negative with respect to a
zero-reference point. However,
convention says we've always
called it an ac voltage; so be it.)

Phase

That plate resistor brings the
discussion to another critical
part of amplifier circuitry,
which will require a bit of
explanation so you can follow
what is happening.

Note that the sine wave at
the plate is upside-down com-
pared with that at the grid. This
is called out-of-phase. Here’s
why it happens that way.

The current that flows
through the plate circuit of a
tube is determined by the volt-

L LN
T _.

INPUT O

Fig. 1. An amplifier increases the ampli-
tude of a signal applied to the grid. In ad-
dition to the increased strength (voltage)
of the output signal, note that it is oppo-
site in phase, that is, where the grid volt-
age goes in a positive direction, the out-
put voltage is moving in a negative
direction, and vice versa.

age on the grid. In Fig. 2, let's
assume the tube has zero volts
on the grid, and a plate current
of 5 mA. This current flow
through the plate resistor
causes a voltage drop across it
of 50 volts. This is called a
“static,” or nonmoving voltage;
nothing is changing. Now,
increase the grid voltage to +1
volt. A positive grid voltage
causes more current to flow,
which means that the dc volt-
age on the plate decreases to
40 volts. It's simple Ohm'’s law;

= IR = 6 mA (.0064) X
10,000 ochms = 60 volts. Subtract
the voltage across the resistor
from the plate supply, (100V
— 60V) and you have 40 volts
left.

Okay, you can see that a
positive voltage on the grid
causes a plate voltage swing in
the opposite (decreasing) direc-
tion, so let's try it for a nega-
tive voltage. Now, apply nega-
tive 1 volt to the grid. This
causes less plate current to
flow, which means that the
voltage drop across the resistor
decreases, allowing the plate
voltage to climb back up,
toward the positive supply
voltage. Thus, you can see that
the voltage on the plate always
does the opposite of that on
the grid (out of phase), while
the current through the plate
circuit follows the grid voltage,
therefore is in phase. See
Appendix A at the end of this
article for further discussion of
phase.

Feedback

Here's the trick that makes
an oscillator different from an
amplifier. For an amplifier to
amplify, you must first give it a
voltage to work with. Now,
suppose you pried loose a bit
of the output voltage and fed it
back to the input, letting the
amplifier supply its own input
voltage to work on. Perpetual
motion? Well, no, but self-
sustaining . . . almost. As long
as the gain of the amplifier is
great enough to overcome any
losses (resistors in the signal

p—0 J0V

Li+1'3

Fig. 2. For purposes of discussion in the
text, an amplifier is set up in a zero sig-
nal condition, with zero bias on the grid,
to draw a plate current of 5 milliamperes,
causingthe voltage drop across the plate
resistor to be 50 volts. Changing the bias
in either a positive or negative direction
will cause a corresponding change in
plate current and voltage drop across the
resistor.

path, poor insulation, capaci-
tance to ground), the signal will
sustain itself, producing an out-
put voltage, which is fed back
to the grid, which produces an
output voltage . . . on and on.

Just a minute! What's to
keep the plate voltage from
getting bigger and bigger and
bigger? A thing called satura-
tion, that's what. When the grid
voltage gets negative enough
to completely cut-off the flow
of plate current; zero current
through the resistor means a
voltage drop of zero, and the
voltage on the plate is now
equal the supply voltage. That's
as far as it can swing in that
direction. When the grid is pos-
itive enough to cause maxi-
mum plate current to flow
through the resistor, the volt-
age across the resistor is equal
to the supply voltage, and the
plate has zero voltage on it
(well, almost zero — nothing is
perfect). That's as far as it can
go in that direction. At either of
these two points, the amplifier
is saturated; it just can't work
any harder, and that's all you
can get out of it.

Now, here is where things
begin to get tricky: In order for
the amplifier to oscillate, the
voltage fed back to the grid
must be in phase with what is
already there. Think about it. If
you have a negative voltage on
the grid, causing the plate
voltage to increase (in a
positive direction), and take a
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mhah

Fig. 3. One type of amplifier can be
thought of as a cathode follower — the
output voltage is taken from the cathode
of the tube (or from the emitter in a tran-
sistor), and has the same phase as the in-
put voltage. This feature, plus the two
capacitors, C1 and C2, serving as a volt-
age divider, is particularly useful in one
type of oscillator, as explained in Fig. 4
and the text.

slice of that positive voltage
and apply it to the grid, it'll
immediately cause the plate
voltage to decrease, thus
turning itself off! Obviously,
there's something missing
here.

Reactance

That’s the missing word;
reactance. Now, don't get
scared — it's not all that hard
to understand. Reactance in an
electronic circuit is pretty
much the same as it is in
people. It means you (or the
circuit) react to a stimulus or
input. The result of people
reacting is often unpredictable;
sometimes the action is de-
layed, sometimes it is the exact
opposite of what was expected.
Fortunately, electronic circuits
are much more predictable, and
they will follow the rules very
closely.

Both capacitors and induc-
tors have reactance — they
oppose a change in the way
things are. A capacitor causes
the current to lead (go ahead
of) the voltage. An inductor
does just the opposite; current
lags (falls behind) the voltage.
Another term for what these
gadgets do is phase shift —
they shift the phase of the
voltage or current with respect
to each other. Does a spark of
an idea begin to glimmer about
here? How about connecting a
capacitor between the plate
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and the grid of the tube?
Introduce some phase shift,
allowing the amplifier to keep
itself going (oscillate).

Nope, it doesn't work. (You
didn't really think it would be
that simple, did you?) A capaci-
tor shifts the phase by 90
degrees, and the plate is 180
degrees out of phase, which
leaves the other 90 trying to
turn the works off again. (Oh,
yes, there are some circuits
which will oscillate with such
simple feedback arrangements,
caused mostly by stray circuit
defects — it's not always a
dependable or predictable
thing, however.)

Here's the secret: Get rid of
that resistor in the plate cir-
cuit! Why? All it is doing is
soaking up power, and keeping
the plate at exactly 180 degrees
out of phase with the grid. Put
an inductance in there, or
better yet, a tuned circuit
(inductance and capacitance in
parallel). Now, things can
happen! The voltage at the
plate end of the tuned circuit
doesn't have to stay exactly out
of phase with the grid, and if
you detour a bit of the voltage
and feed it back to the grid
(through a capacitor with its 90-
degree shift), you'll get the
right kind of action through the
circuit to keep the oscillations
going as long as you feed
power to it.

Improvements

This oscillator is pretty
basic, and can stand consider-
able improvement. For one
thing, because the plate volt-
age is deliberately misadjusted
(with the tuned circuit) to be
something other than precisely
180 degrees out of phase, it is
inefficient. It also produces a
lot of harmonics because of
this slightly off-resonance
condition. As the saying goes:
“there’s gotta be a better way.”

There definitely is, and one
of them is shown in Fig. 3.
Note that the plate circuit now
has a simple inductance in it
— no tuned circuit at all. You
could even put the resistor

back in. That inductor, by the
way, is called an rf choke (RFC).
In combination with C3, it
keeps any rf voltage that may
be on the plate from getting
into the power supply where it
could cause trouble. Where's
the feedback? Look at the cath-
ode. It has a resistor connected
to it, right? Note that the resis-
tor is still in the path the
current must take to get from
the power supply through the
tube, and back to the supply
again.

That means that whatever
goes through the plate also
must go through the cathode,
which means that the signal (a
voltage change caused by vary-
ing current) will appear on the
cathode too (as long as there is
no big capacitor to shunt it to
ground, that is).

So, just connect a capacitor
from the cathode to the grid,
and there's the feedback path
again, you say? Golly, you're
almost right. You've noticed
that the phase is the same (the
cathode voltage is in phase
with the grid), so the feedback
will help the amplifier, creating
oscillations. Actually, there is
no need to apply the entire
cathode voltage to the grid —
you would drive it into satura-
tion right away. Let's use a
voltage divider. Remember,
capacitors have reactance,
which appears to be resistance
at radio frequencies. The larger
the value of capacitance
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Fig. 4. In this oscillator, called a Colpitts,
the teedback path is from the cathode to
the grid, through C3. C4 helps limit the
maximum value that the voltage can
reach. The frequency of oscillation is
determined by the tuned circuit L1/C1.
The plate of the tube is at rf ground
because of the bypass capacitor, C5. The
rf choke prevents stray rf from getting
into the power supply.



(bigger numbers), the smaller
the apparent resistance (and
vice versa). Two capacitors in
series make a convenient volt-
age divider for rf energy, with
C2 (in Fig. 3) shunting part of
the cathode voltage to ground,
and C1 feeding some of that
voltage to the grid. This circuit
is called a Colpitts oscillator,
by the way, in honor of its
inventor.

How does it know what fre-
guency to oscillate at? Well, if
you left it alone, it would work
at whatever frequency was “‘fed
back™ the most efficiently, i.e.,
with the correct amount of
phase shift. Fortunately, it is
easy to coerce (that's a polite
word for arm-twisting) it into
doing what we want — just
connect a tuned circuit to the
grid, as in Fig. 4. A tuned cir-
cuit appears to be a high resis-
tance at its resonant frequency,
but a very low resistance at all
other frequencies. Any signal
that was fed back to the grid,
but not at the same frequency
as the tuned circuit, would see
what appeared as a short-cir-
cuit to ground. A signal at the
proper frequency would face
several thousand ohms to
ground, and thus would reach
the grid and be amplified.

If you change the value of
the variable capacitor (C1), or
the inductor (L1), or both, you'll
change the frequency at which
the combination is resonant,
thus changing the frequency of
oscillation; you've just invented
a variable-frequency oscillator
(VFO)!

Oscillator types

There are many different
ways of providing proper feed-
back for an oscillator, and Figs.
5 through 7 show some of the
more common circuits. They
travel by different names,
usually based on the early
experimenter who developed
them. Some are called by
different names in foreign
countries because they, too,
had plenty of experimenters
and some of them worked on a
particular circuit at the same

Fig. 5. Some representative ascillator types. The one at A is an Armstrong circuit, with
the feedback path by means of magnetic coupling shown by the dashed lines between
the top coil and the one to the grid. This small coil was called the *“'tickler,” and in early
receivers, the strength of oscillation could be adjusted by changing the position of the
tickler with respect to the grid coil. Many circuits had the grid resistor, R2, positioned
across capacitor C2 as shown by the dotted R2A — it was then referred to as a “‘grid-
leak" resistor because it allowed a small amount of current to leak across the capaci-
tor. Frequency of oscillation was determined by L1/C1. The oscillator at B is a “tuned-
plate/tuned-grid"” type, with the feedback path being mainly the internal capacitance
from grid to plate of the tube. A Hartley oscillator is shown at C, with its characteristic
tapped coil. The feedback path is shown in heavy lines, from the cathode, through the
coil to ground. This induces current in the upper half, which reaches the grid. The Col-
pitts oscillator, at D, avoids the nuisance of a tapped coil by using the voltage-divider
principle to control the amount of signal on the grid. Feedback is from the plate to the

bottom of the oscillator coil.

time as Americans did. Some
circuits are simply variations of
a basic type, named after the
guy who made a modification
or improvement to the original.
As an example, you might hear
of a Clapp oscillator — in
England it's called a Gouriet-
Clapp oscillator — which is
basically a modification of the
Colpitts wherein the tuned
circuit is arranged so that the
capacitor and inductor are in
series, rather than arranged in
parallel.

Another version of the Col-
pitts is called a Vackar oscilla-
tor in some parts of the world,
and a Vackar-Tesla in others.
Many improvements or modifi-
cations were made in an
attempt to obtain an oscillator
that was more stable than the
original.

At any rate, the object is to
find the basic feedback path so
you can identify the oscillator
and understand what makes it
work. The feedback is not
always provided by capacitors,
as you'll note in Fig. 5A, which

is called an Armstrong circuit,
and Fig. 5C, a Hartley circuit.
The path in both is inductive,
meaning that the magnetic
lines of force around a coil of
wire cut across another coil of
wire, thus inducing a voltage
across it. It's easy to follow in
the Armstrong circuit, but
perhaps not so obvious in the
Hartley. The current from the
cathode, through the lower
portion of the coil, causes a
build-up of lines of force, which
cut across the windings above
the tap point, thus providing
some voltage on the grid.

Incidentally, if you're worried
about remembering the names
of some of these oscillators —
it's not absolutely vital that you
do, except as a means of im-
pressing newcomers with your
knowledge — a trick I've used
is to say, “It's hard to tap the
coil in a Hartley, but easy to
split the capacitor in a
Colpitts."

The Armstrong oscillator
circuit saw a lot of use in the
early days; it was a favorite for
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regenerative receiver types, but
is seldom seen in modern
equipment.

The representative circuits
I've shown here have the feed-
back path emphasized by heavy
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Fig. 6. Crystal-controlled oscillators use
a quartz crystal in place of a tuned cir-
cuit. Shown at A is the familiar Colpitts
circuit with the capacitors forming a
feedback-control circuit. The Pierce cir-
cuit, B, is somewhat of a “brute force”
oscillator, with the crystal connected di-
rectly from plate to grid. Some circuits
use a capacitor in series with the crystal
to keep plate voitage from appearing at
the crystal socket.

lines in the drawings. Also, |
have included a couple of cir-
cuits which are crystal con-
trolled. A crystal is simply
another means of selecting one
particular frequency; It takes
the place of a tuned circuit
made up of a coil and
capacitor.

One of the crystal-controlled
circuits which has been a favor-
ite among vhf enthusiasts for
years is the Pierce, Fig. 6B.
Note the crystal between the
plate and grid of the tube. The
crystal in this instance is pro-
viding the correct amount of
phase shift, at the proper
frequency, to allow the circuit
to oscillate.

I've used tubes in the cir-
cuits talked about, mainly
because it is a bit easier to
follow the signal path and
current flow with vacuum
tubes. Some transistor circuits
require tricky dc biasing
circuits, and the feedback path
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is not always so obvious as
with tubes. However, a transis-
torized Colpitts (note the split
capacitor, C1a/C1b) is shown in
Fig. 7.

Identification, please

All right, you've gone
through some of the basic cir-
cuits, let's try to sort out a
stranger. Look at Fig. 8. What
is it?

It's crystal controlled; that's
obvious. But, what is all that
junk in the cathode circuit, and
what are those extra grids
doing there? And, what type of
oscillator would you call it?

Okay, let's eliminate the
forest and find a tree. There is
a crystal from grid to ground,
so that controls the frequency.
There is a small capacitor from
the control grid to the cathode,
so it must be part of a voltage
divider for feedback. So far, so
good. How does C2 and C3 fit
in? C2 is 0.001 xF, which
represents 19.8 ohms at 8 MHz
(the crystal frequency), there-
fore it is almost a short circuit
for rf energy (see Appendix B).
That means C1 is essentially
connected to the top of C3, so
there’s the voltage divider. Aha!
it must be a modification of a
Colpitts. But, how about the
resistor and rf choke? The
resistor is in the current path
through the tube, and the more
current through it, the more
voltage developed across it. If
the voltage across the resistor
becomes too high, the tube will
not conduct (there must be an
appreciable difference between
plate voltage and cathode

cs = FFC
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Fig. 7. In some transistorized oscillators,
the type is easily recognized, as in this
representative Colpitts circuit. Many of
the more complex-appearing transistor
circuits are really simple, but with extra
components to take care of a transis-
tor's bias, impedance, and current-pro-
tection needs.

S_jl 40~

voltage for a tube to conduct).
That's it. The resistoris a
biasing device, to protect the
tube from overload. The rf
choke seems to be a high
resistance as far as radio

Fig. 8. This crystal-controiled oscillator
has been a long-time favorite among vhi
enthusiasts. It is an electron-coupled
type, with the first stage of oscillation
taking place in the gridicathode circuit.
The signal generated hereisthen coupled
to the output (plate) circuit by means of
the electron stream as it passes through
the tube. Further details of this circuit
are discussed in the text.

frequency energy goes, but is
very low resistance for dc,
therefore, it simply provides a
dc path while letting the
voltage divider (C1 and C3)
handle the rf.

Okay, so far we have a modi-
fied Colpitts oscillator with
cathode bias for the tube. The
screen grid in a tube is there to
provide some isc¢lation between
the control grid and the plate
— it's sort of a shield to cut
down internal capacitance.
That capacitor, C4, is of the
same value as the one in the
cathode circuit, therefore it
must provide a low-resistance
path to ground for the rf signal,
right? Yes, it does. The screen
must be “cooled off” as far as
rf is concerned, otherwise it
will try to behave like a plate,
and that |leads to problems you
don’t even want to think about.
That extra grid, near the plate,
is called a “suppressor grid,”
and provides more isolation
between elements.

The plate circuit — what is it
doing? Well, first, it is supply-



ing a dc path to keep things
going. Second, it has a tuned
(resonant) circuit connected to
it, and the circuit is working at
three times the crystal frequen-
cy! It emphasizes the harmonic
energy that is produced by the
crystal-oscillator portion of the
circuit, thus providing useful
output on multiples of the
crystal frequency. Because of
the peculiar phase relation-
ships that exist in a circuit of
this type, it works out that the
odd multiples are most empha-
sized. You can get useful out-
put on three, five, seven, or
nine times the crystal frequen-
cy. The higher the order of

multiplication, the lower the
power output, however. In
practice, most circuits of this
type are limited to a multiplica-
tion of either three or five.

So, there you have it. The
oscillator is a modified Col-
pitts, with harmonic ocutput at
three times the crystal frequen-
cy. It has been used in many
vhf rigs to obtain some of the
frequency multiplication neces-
sary for transmitters operating
at 50 or 144 MHz. Oh, yes, just
to cover the remaining unex-
plained components — R3 and
R4 are in the circuit to provide
a bit of over-current protection
for the tube, and C6 and G7

bypass any stray rf energy to
ground, keeping it out of the
power supply wiring.

That’s what oscillators are all
about. It wasn’t too difficult,
really. Oh, of course there are
any number of refinements that
can be made to these basic
circuits, but once you know
what to look for it is easy to
ignore the distractions. Note
that I've left a lot of bias
circuits and the filament
(heater) connections cut of the
diagrams, just for clarity. These
are just incidental to the
operation of an amplifier with
positive feedback — alias an
oscillator!

Appendix A

The term “cycle” is another
way of saying circle — return-
ing to the point of start. When
you push a person on a swing,
you start a cycle with a push,
the swing moves away, goes
through an arc, swings back
toward you, and you give it
another push. That's one com-
plete cycle. Electrical (and elec-
tronic) terms use degrees
around a circle to keep track of
the exact position of a voltage
or current as it goes through a
cycle, see Fig. 9A. The impor-
tance in being in phase or out
of phase can be seen in Fig.
9B. Sine wave X starts at
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Fig. 9. The term “phase" is often used in
alternating-current discussions, includ-
ing radio frequencies. It is a means of
identifying the precise position of any
part of a sine wave as it travels through a
cycle — starting at 0 degrees and ending
at 360. as in A, Carrying the phase shift
to an extreme can cause one wave to
cancel another by being 180 degrees out
of phase, as shown by wave Z at B.

the zero-voltage point, moves
toward the positive side, then
negative, and completes a
cycle. If you start sine wave Y
just a bit later, it is said to
“lag’ sine wave X by 90
degrees. In an extreme case,
sine wave Z is started after X
has already completed half of
its cycle — 2 is going positive
at the same time X is going
negative, therefore Z “lags’ X
by 180 degrees. The two volt-
ages cancel each other, and
the net result is zero, assuming
that both are of equal strength.

Appendix B

Capacitors have reactance
(resistance) to alternating cur-

EFE

rent energy, and it varies with
frequency, that’s why you can-
not buy a ‘1-ohm” capaci-

tor, as you can with resistors.
The formula for calculating
capacitive reactance is:

1
b, .
i 2nFC

Where F is in megahertz (MHz)
and ¢ is in microfarads (uF).
To work out the reactance of
C2 at 8 MHz in Fig. 8:

1
X, =
€7 628 X 8 X 0.001

= 1 = 19.9 ohms

0.05024

The reactance of C2 at the out-
put frequency, 24 MHz, is:

b N
& 6.28 X 24 X 0.001

= 0.15072 = 6.63 ohms

You can see that this valuable
feature of reactance dependent
upon frequency allows you to
play all sorts of games with the
circuit. Radio-frequency energy
can be led through a circuit
just the way you want, simply
by providing a series of high- or
low-resistance paths for it.
HRH
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How to cope w

a ham husband
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If you're the wife of a radio
ham you have to make certain
adjustments. You must resign
yourself to the fact, that on one
night a month, your house is
not your own. I'm referring to
the night of the *“club
meeting.” On this one night
you may as well forget the
usual routine in your home and
face the fact that your ham
husband is hosting a meeting
for his ham friends. Your job:
coffee chef. Sometimes you
must postpone certain house-
hold chores, such as running
the washing machine (it
creates noise). At other
times, often in the
middle of the
night, you might
be awakened by
the telephone. _
“Lower Kumup-

istan is coming
through on 20
meters, OM!"
Adjustments!

I'd like to relate
an episode that
occurred at our
house one week-
end not long ago.
Perhaps other
non-ham wives
will gain some
insight as to
how their ham
husbands think
and act. It's
part of making
adjustments.

Friday morning '

Last week-
end we had a
garage sale, or
what | prefer
to call a recycling sale (we
didn’t want to sell our garage).
In a garage sale, you accumu-
late everything you don’t want
and set up shop in your front
yard, or in the garage if it's
raining. Several other people
and | collected things for six
months; all items were stored
in my closets. | wrote a lengthy
advertisement for the local
paper and included ham gear in
the ad. There were two

motives. First, | thought that
the ham I'm married to could
unload some of his junk.
Second, | figured hams would
come to the sale and buy some
of the other stuff offered to
take an edge off their guilt for
buying more ham gear. The

evil thought was also in my
head that ham

husband

couldn’t

People arrived in hordes. We
started putting out stuff at 6:30
in the morning; the sun was
just coming up. At 7:00 there
was a traffic jam on our street.
Incredible! People swarmed

across our front
-~ yard and bought
“T things: small
I appliances with-
out cords, junk,
junk, and more
junk.

Qut of the cor-
ner of my eye |
saw my husband
eye-balling (a
ham phrase |
picked up) the
scene. | could
almost read his
mind. Lights
flashed! “Wow!"
he said, "I guess
| don't really
need that old re-
ceiver or the
dipsy meter.”
Earlier he'd said,
“Who's gonna
buy all my cast-
offs?"

“You'll see,” I'd
said, “They will.”

As | was trying
to make fast
change for a $20
bill out of

quarters, | no-
ticed Honey

“This combination created an ear-shattering noise that could be heard blocks away.
The boy hung around the shack clanging loudly."

immediately turn around and
trade or buy more stuff from
other hams.

On Friday morning we moved
out all the broken cuckoo
clocks, rusty bird cages,
chipped, lidless pots, and tired-
looking Christmas ornaments
— but no ham gear.

“Honey,” | said, "“You can't
let your buddies down. Where's
all your ham gear?” Honey
said, “Later.”

hauling his
equipment out
of the garage. A
strange look was
on his face —
almost euphoric.
He arranged the
gear neatly over
in a far corner of the lawn,
away from the mob scene.

The hams arrive

Later in the day the hams
came. For me it was an inter-
esting lesson in human
behavior. The hams circled the
tables, looking bared. Finally
one said,

“You advertised ham gear?”'

“Over there,” | said, pointing
to Honey, who was hovering

July 1979 [:E:] 25



over his ham gear as if it were
his first child (maybe it was).
A separate little group
formed around the ham gear
display. | resisted the urge to

dash out for donuts and coffee.

All ham meetings and swap
meets serve them, right? The
hams eat donuts and talk their
arcane jargon. | don’t know of
any other group of people who
use |letters and numbers for
their given names. Ham meets
ham. Each puts out his hand,
and says, ‘"Hi. PB4ICU
here. What’s hap-
pening on 407"

Forty what? Sounds
like Big Brother talk
to me. But I'm
adjusting.

Honey plays Elmer

You know what an
Elmer is. An Elmer is a
ham who helps a new-
comer get his ham
ticket (license,
that is) by
offering
help with !/
code prac-
tice and radio
theory.

Our neighbor’'s 10-
year-old boy joined
the group. His allow-
ance and lawn-mow-
ing money were burn-
ing a hole in his
jeans. He spotted
something that ap-
pealed to him, but he
didn't know what it
was. On one of the
tables Honey had
placed an old straight |
key and an alarm
bell. He explained to
the little fellow that
both could be
hooked up to a bat-
tery and used as a
code-practice set —
something to help
learn Morse code,
which is required for
a ham ticket.

The little boy expressed }

a real interest, so my

26 [l July 1979

husband took the boy and the
code- practice stuff into the
garage/ham-shack and hooked
it up to a big battery. This
combination created an ear-
shattering clanging noise that
could be heard blocks away.
The little fellow didn't go
home; he hung around the
shack, clanging loudly. My
husband even

took 15 o

cents of the boy's hard-earned
money for the contraption.

At this point I'd decided to
stop calling Honey ““Honey.”
But everything worked out
okay. My husband substituted a

small door-bell buzzer for the
alarm bell, and, believe it or
not, the neighbor boy was well
on the way to learning the
Morse code. | must say,
however, the clanging
.~ alarm bell probably
brought more cus-
tomers to the
-=* garage sale.
My day was complete
when one of the little old
ladies wandered over and said
to me, "My dear, | noticed all
the antennas on your roof and
that big one in your back yard.”
She pointed to the
tower with the yagi
beam on top. “Can
you get Channel
13 with that?"
| didn’t tell her
what the antennas
were. Honey says
it pays not to
advertise ham
antennas.
Later that
night we were
eating Chinese
food that we had
¢ . picked up from
= a local restau-
rant. We talked
about our day.
Honey said,
“Wasn't it fun?

a Let’s do it again."
5 | opened a fortune
| cookie. The message

said, “Practice
what you know
and you shall
attain perfection.”
Honey opened
his fortune
cookie:
“Sell ham gear
and you will
find true hap-
piness.”
As a non-ham
XYL, I'm adjusting.
HRH
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| AGarden Variety pc
able dipole for the 10
and 15 meter bands

BY DAVID OREM, WB3DBG

This is either an article on how
to build a portable dipole for
the 10- and 15-meter bands, or
a recommendation for Reho-
both Beach, Delaware, as the
best DX location on the East
Coast. Regardless of the
reason, this garden-variety
portable dipole put out a signal
that enabled me to make
European contacts, some Wb5s,
W6s, and a whole bunch of
W@s, from a balcony over-
looking the boardwalk at Reho-
both Beach on the weekend
following Thanksgiving. The
U.S. contacts were to be
expected, | suppose, although
a 599 report from a W6 is better
than | get at home. What
impressed me was the 459
signal report | got from I0YWK
in Rome, ltaly, on my first try.
That was on Friday morning.
Early Saturday, DF1RB in
Munich, Germany, gave me a
559 report, and that was
followed by another 559 from
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PAQLHM in the Netherlands. At
that point, | figured | might be
on to something.

The need

To start with, the objective
was to build a rigid dipole that
could be transported on a car-
top carrier, be easily assembled
in the field, and would require
a minimum of effort to erect
under a variety of conditions. It
had to be insulated so that
contact with tree branches,
balcony railings, or other
supports, would not interfere
with performance. The conven-
tional copper-wire dipole
between two insulators is
fine, but it requires traps to
work on more than one band,
and a clear space between two
tall trees to get it up in the air.
Finding two trees the proper
distance apart isn't always
easy, and traps are getting
expensive. The “Bean Pole" is
cheap, it's rigid, and it travels
almost anywhere.

The idea was to use a multi-

conductor antenna wire, taped
to a rigid spreader, without
using guy wires to keep it from
sagging at the ends. The con-
ductar was easy. | happened to
have some left-over cable from
an old-style intercom system. It
has five insulated wires inside
a plastic outer covering. Five-
conductor rotor control cable
should work well too. It may be
that simple lamp wire will also
do the job, but with that you
get only two conductors, and
there is an advantage to having
at least four, as | will explain
later.

Support

The next step was to find
something rigid and lightweight
for the spreaders. | didn’t want
to use electrical conduit or
conventional aluminum tubing
because of the possibility of
shorting the radiator to the
spreader at some point, and
because it has a “roof top"
look about it that is not always
compatible with the environ-



ment in the field. | wanted it to
look more like a surf caster’s
fishing pole extended in hope-
ful anticipation. The obvious
material — tapered fiberglass
fishing-pole stock — is prohibi-
tively expensive for this pur-
pose. Bamboo is a possiblity,
but the ends droop and it has a
tendency to split. Any solid
material, like wood poles,
would be much too heavy.
While poking through the
garden-supply section of a
neighborhood hardware store, |
found a display of what looked
like green bamboo poles in
uniform lengths and sizes,
known as A.M.I. Lifetime
Stakes. They are available from
2.4 meters (8 feet) down to 91
cm (3 feet). They are covered in
green plastic, complete with
simulated bamboo “knuckles”
every foot or so, and the ends
are closed with a green plastic
cap. Just the thing! For less
than §7, two 2.4 meter (8 foot)
poles and two 1.2 meter (4 foot)
poles went home with me. On
closer inspection, the longer
poles turned out to be steel
tubing encased in plastic; they
are sold to the gardener as
garden poles or stakes for
training plants like tomatoes,
beans, and the like, or for
staking flowers. Being wrapped
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Fig. 1. Multiple-conductor cable forms the dipole. In the field, the Bean Poles are
bolted to the wood center support, and the cable ends are connected to the coax termi-
nals. Field assembly requires only a pair of pliers and a screwdriver.

in green plastic, they won't get
hot in the summer sun and are
impervious to rot — and they
look nice too. Hence the name
of my antenna, the Bean Pole.
| cut through the plastic cap
on one end of the 2.4-meter (8-
foot) pole, and found that |
could insert the end of the 1.2-
meter (4-foot) pole through the
cap and into the longer pole,
up to the first knuckle. This

The "feed"” end of the Bean Pole. Simulated bamboo poles are fastened to a board by
means of U-bolts. The wire is taped to the poles, and fed by a piece of coaxial cable.
The short cable makes the assembly easy to handle — you can add any length you

need to reach the rig.

done, the two were joined by
drilling through both and
securing them with a sheet-
metal screw. The screw goes
all the way through both poles,
and the point is filed off to
prevent snags. The small irreg-
ularity that remained where the
short pole passed through the
plastic cap was sealed with
epoxy to keep water out. This
gave me a spreader arm about
3.45 meters (11 feet six

inches) long, and with two in
combination, | had a spread
distance of 6.9 meters

(23 feet) — more than

enough for the CW band on

15 meters.

It remained then, to devise
some kind of mounting board
for the center where the two
spreaders came together. |
wanted the hardware to be as
simple as possible, but strong
enough to hold the poles
straight out without breaking.
Wasting no time on fancy solu-
tions, | used simple U-bolts
through a piece of pine board
about 53 cm (21 inches) long.
The U-bolts fit over the poles
with enough clearance on the
other side of the board to
thread on the nuts and
washers.
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The ends of the poles don’t
quite meet in the center,
leaving space for the coax
cable and the antenna termi-
nals. | made the terminals from
two pieces of sheet copper,
each about the size of a large

Two Bean Poles ride easily on the car-top carrier when you are traveling. The board and
coaxial cable are carried inside but can be assembled in a few moments when you
arrive at your destination.

washer. The copper terminals
are drilled to receive the
screws, then cut so that

the conductors of the coax can
be crimped and soldered to
them. The coax passes through
two screw eyes (which are
gently squeezed with a pair of
pliers) to hold the coax in place
and help take the strain off the
terminals. The short piece of
coax ends in a female connec-
tor fitting, sealed with tile
caulk or epoxy, and ready to be
joined to a 15-meter (50 foot)
coax lead-in. | used RG-58/U to
reduce weight. The board was
then given several coats of
tung-oil varnish or similar
preservative.

The wire

Now for the antenna. Lay out
a length of multi-conductor
cable, about 3.45 meters (11
feet four inches) long, and
remove 5 ¢cm (2 inches) of outer
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covering from one end. Identify
the individual conductors

inside by color coding, and

assign one to each frequency
you wish to use. Refer to a
table of lengths and frequen-
cies for this purpose, (see Ham

Radio Horizons, January, 1978,
page 20) and use metric meas-
urements if possible. The math
is easier, and you're less likely
to make a mistake. Strip the
insulation from all the
conductors at the end, and
twist them together in the
shape of a hook. Solder this
hook, or use a terminal lug of
your choice. This end will
receive some wear as you use
your dipole, so it should be
sturdy. If it breaks off from too
much bending, you're in
trouble.

Measure from the center of
the hook or lug, cutward to the
first frequency distance (for
example, the OSCAR band on
10 meters), 2.42 meters or 7
feet 1112 inches, and make a
mark on the outer covering with
a pen. Continue marking the
wire through the last frequency
you wish to use. The end of the
cable should then be cut at

3.38 meters, or 11 feet 1 inch
from the center of the lug. This
is in the 15-meter band, at
21.100 MHz. If you're using 5-
conductor wire, select four
frequencies. One conductor
must run the full length.

Using a sharp blade, careful-
ly make a slit about 12 cm (5
inches) long and three quarters
of the way around in the outer
covering at your first set of
marks. Open it up, and begin
cutting the conductors accord-
ing to your color code — red,
for the Oscar band, green for
the 10-meter phone band, for
instance. Cut a 12-mm ("2-inch)
piece out of the conductor, so
it won’t accidentally reconnect.
Be careful not to cut any others
except where they’re supposed
to be cut. When this is done,
close the outer covering, and
tape it up well, using a
weather-proof electrical tape.
Perform the same operation for
the other half of the dipole.

Assembly

Now assemble the Bean Pole
where you have 6.7 meters (23
feet) of clearance, and connect
the lugs or hook ends to the
screw terminals. Stretch the
cable along the top of the
spreaders and wrap tape
around to hold it in place.

This can be done every 20 cm
(8 inches) or so, at the
“knuckles,” to keep it lined up.
The exposed ends of the cable
should be sealed with epoxy or
something similar to keep
water out. While you have the
sealer out, press some into the
end of the coax where the braid
is exposed, and wrap that with
tape.

Now, if you're doing this
inside, you have to take it apart
to get it outside. No problem.
Poles go out through a window
easily. Once outside, reassem-
ble the Bean Pole, attach your
coax, and shove the thing into
the branches of the nearest
tree. Try to get it horizontal.
Mine works standing up, lean-
ing against the house, but the
SWR is too high. In the
horizontal attitude, it performs



much better. And, of course,
the higher up you haul it, the
better it will perform; that's
critical for any dipole. The
minimum distance should be at
least a wavelength at the
lowest band, or about 13.7
meters (45 feet) up, but we
can’t always get it that high.
You can roughly tune the Bean
Pole by varying the distance
between the two terminals, and
by moving each cable in or out
along the spreaders. This
involves only retaping the cable
to the spreader and drilling new
holes for the terminal screws.

As made, my antenna has a
fairly high SWR, but not enough
to worry about. Performance
speaks for itself, and as long
as | can work Europeans with
30 watts, I'm not going to get
excited about 3:1.

When traveling, | tie the two
poles to the car top carrier of
my station wagon. The center
mounting board goes inside the
car along with the run of coax
and the rest of the station.

In the field, you can haul it
up in any number of ways. Two
large screw eyes in the top
edge of the mounting board
will be helpful, and a length of
fishing line hanging from each
end could be used to change
direction, or adjust for field
conditions. In raising it to my
balcony at Rehoboth Beach, |
lowered the coax down from
the balcony, tied one end of
the assembled Bean Pole to
the coax with lightweight rope,
and hauled it up vertically until
| could reach the pole by hand.
The rest was easy. Coax has a
lot of lifting strength, as long
as you don't tie a knot in it.

So, it may have been that
location on a third-floor
balcony overlooking the ocean,
or it may have been the Bean
Pole. But the next time | go on
vacation, the Bean Pole goes
along. It’s portable, cheap, easy
to erect, and fun to build. Now
the two-meter boys have
nothing on us high frequency
types, and they can’t work
Europe.

HRH

All Bands
Preamplifier

* Improved reception. For receivers and transceivers.

s Continuously tuneable 1.8 - 54 MHz. Covers all amateur
bands 160 to 6 meters; all shortwave broadcast bands.

¢ Low noise figure. Up to 20 db gain. Reduces image and
spurious response.

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

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

The low profile cabinet takes minimum operating table
space. A heavy die cast case gives better shielding and
isolation. size: 8'' x 7'" x 2"’ high. A built-in 117 volt AC
supply and a connecting coaxial cable for the transceiver
are included.

Order yours now! Price $89.50 plus $2 shipping/handling
U.S. & Canada. Calif. residents add sales tax.

Palomar Engineers

Box 455, Escondido, CA. 92025 « Phone: [714] 747-3343
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Ten is really hopping from
dawn to dusk these days, with
DX signals pounding in from all
areas of the globe. But, as
anyone who has witnessed the
“lows" of the sunspot cycle
can tell you, it has not always
been this way. In fact, three or
four years ago, with sunspot
activity at its lowest point, the
band was usually dead for DX
work, save an occasional short-
skip opening.

Those who remember these
lean years on ten will attest to
its usefulness as a good band
for local communications
and mobile work with the
added spice of never
quite knowing when
a quiet band would
suddenly open up
for a few hours
of good skip,
with strong DX
signals sud-
denly materi-
alizing out of
nowhere —
to be worked
with low-
power equip-
ment and sim-
ple antennas.

Propagation

cycle’s peak in 1968, and there
are some real surprises in store
for them as ten gets better and
better for intercontinental DX.
As a rule, the ten-meter, or
“28-MHz" band, lying as it does
from 28.0 to 29.7 MHz (vhf
starts at 30 MHz), is thought of
as a daylight DX band over
about half the sunspot cycle, or
slightly less than six years at a
time. During the sunspot peak,

E refraction and tropospheric
bending. More on these later.
lonospheric propagation,
especially from the sunspot-
sensitive F2 layer, is
responsible for most of the
really long-haul work on ten.
Radiation from the sun impacts
the ionosphere (the region
between 80 and 400 km, or 50
and 250 miles), ionizing
individual particles there. The
atmospheric particles gather in
layers, known as the D, E, F1,
and F2 layers.
When ionization is strong
enough (and if the signal
frequency isn’t too high),
signals can be bent, or
refracted, back to
earth, especially
from the upper F
layers, which are
maore highly
ionized. When
sunspot activ-
ity is high, the
ionosphere
can return
signals as
high as 50,
70, or even
100 MHz or
more; but
when sunspot
numbers are

on ten

While no band
appears quite so
forlorn as ten meters
during the depths of a
sunspot cycle low, when
the "'spots are up’' ten
probably produces more DXCC
members using QRP and
simple antennas than any other
band. Indeed, to one who has
not witnessed this band's
performance during a sunspot
high, the signal strength of
long-haul DX from all
continents — from stations
running 10, 25, or 50 watts into
simple dipole and vertical
antennas — is almost
unbelievable. Sunspot cycle 21
has already turned the corner,
with peak DX conditions
expected in late 1979 and 1980.
Perhaps half of the world's
amateur population today has
climbed on board since the last
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the band is frequently open late
at night for long-haul DX. How-
ever, as the 11-year sunspot
cycle bottoms out, the band is
normally dead for long-distance
skip via the ionospheric F2
layer, especially in the northern
latitudes. What DX does roll in
during the lean years usually
results from special kinds of
propagation that don’t
especially depend on the sun
for stimulus, such as Sporadic

low, signals be-
low 15 or 20 MHz
(far below 10 me-
ters) penetrate the
weak ionosphere and
are lost into space,
unable to return to earth.
The skip distance in the
F-layer is mostly of the long-
haul type, normally from 2000 to
4000 km (1300 to 2500 miles);
the actual skip distance
changes from hour to hour due
to changes in F-layer density
and as a result of the sun’s
action during the day. Typically,
ten-meter DX is best at midday,
and how long the band remains
open depends on the sun’s
relative position over a given
signal path. For example, in the
Southeast one might start off
by working African and
European stations in the
morning, the West Coast in the
afternoon, and the Pacific
around dusk or just after dark.




(A related propagation mode is
known as Trans-Equatorial, or
“TE,” which is responsible for
much U.S. to South America
work, especially during the
early evening hours of the
summer and fall, throughout
the sunspot cycle.)

An important concept to
remember is that of the
maximum usable frequency, or
MUF, since long-haul work on
ten is very sensitive to its
position. The MUF is the
highest frequency that can be
propagated over a certain
signal path, and it depends on
the degree of ionization in the
ionosphere. The MUF is highest
during periods of maximum
sunspot activity, especially in
the winter. When ionization is
low, the MUF may be as low as
the 80-meter band, but when
high, it can reach well into vhf;
ten meters straddles a part of
the radio spectrum across
which the MUF tends to shift
frequently. At frequencies just
below the MUF, the ionosphere
forms a nearly-perfect “radio
mirror.” This tends to explain
why ten-meter signals from
certain areas of the world are
so often extremely strong even
from stations running low
power. Strangely, ten may
seem to be dead for DX, when
in fact it may really be open. It
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may appear not to be open
simply because there is no one
on the air at the right time and
in the right place to take
advantage of a high MUF.

Because one of the most
exciting and thrilling aspects of
ham radio for both old-timers
and Novices alike is working
distant stations (DXing), there
is a tendency to write off bands
like ten meters during the years
when sunspot activity is down.
But ten can be useful for DX
work throughout the sunspot
cycle, though on a somewhat
reduced and less-reliable scale;
good DX is possible out to
2400 km (1500 miles) or more
when a special propagation
form known as sporadic-E is
active.

Sporadic E, sometimes
abbreviated as “Es"” and known
popularly as “short skip,” is
one of the most interesting

specific mode, such as CW from
at 250-watt maximum power lev
applies to all stations operating
license is held.

Fig. 2. The ten-meter band is structured for different operation modes
which were, for the most part, developed by mutual agreement or from
long-standing practice. Some portions are allocated by the FCC for a

28.0 to 28.5, and Novice/Technician CW
el from 28.1 to 28.2, That power level
in that segment, no matter what class

Frequency (MHz)

28.000-28.100
28.090

28.100-28.200
28.200-28.300
28,300-28.500
28.500-28.900
28.680

28.800

28.900-29.300
28.965-29.405

29.300-29.500
29.510-29.700

Mode of Operation

CW, RTTY

RTTY calling frequency
Novice CW (250W limit)
Propagation beacons
Foreign SSB

SSB (USB)

SSTV calling frequency
“Ten-Ten" Net calling frequency
AM, FM (simplex)

Typical converted CB set
channelization _
OSCAR satellite downlinks
Repeaters

propagation modes known to
15-, 10-, and 6-meter operators;
when “‘short skip” is in, a
seemingly dead band can
suddenly come alive with loud
signals from all directions. This
condition is the result of
intensely ionized particle
“patches” forming in the E-
layer of the ionosphere at
heights of around 45 km, or 70
miles. While regular E-layer
ionization follows the path of
the sun (greatest during the
daytime and least at night) and
is usually ineffective above 20
meters, ionization can
“sporadically” be so intense
that signals as high as 10 and 6
meters can be refracted back
to the earth. Some of the
characteristics of this kind of
propagation are its unpredicta-
bility, its tendency to occur
mainly during the summer
(between mid morning and late
afternoon), the surprising
strength of signals (which can
fade in and out at a moment’'s
notice), and its habit of giving
signals a sort of hollow or
fluttery note. Best of all,
sporadic-E isn’t directly
dependent on the sunspot
cycle, and so it can occur even
during the low years.

Another form of propagation
important on ten is troposher-
ic bending, sometimes known
as “tropo.” This mode is
dependent to a great extent on
weather conditions and is often
noticeable in the morning
hours and at dusk, especially
during temperature inversions;
the effect is to dramatically
extend the *‘radio horizon” out
to a few hundred miles.
Although the effects are more
noticeable on six meters and
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up, it's an important factor in
medium-distance ten-meter
work, being most noticeable
during the spring, summer
and fall.

These are the main forms of
propagation that affect ten and
make it a prime DX band at
certain times. But there are
other marginal modes you
should be aware of, particularly
if you want to work over
extended distances under
conditions where the band
would otherwise be closed.
These modes are ionospheric
and tropospheric scatter as
well as back-scatter. These are
specialized means of propaga-
tion known mainly to vhf DXers,
who depend on high-power
equipment and large antennas
for good results. But they can
be fruitful modes for the ten-
meter experimenter who wants
to work beyond the usual range
of groundwave coverage,; if
you're interested in this kind of
work, read the propagation
chapters in The ARRL Radio
Amateur's Handbook or The
Radio Amateur’'s VHF Manual
for details.

While sporadic-E, tropo, and
scatter modes may not be as
important in these days of high
sunspot activity where world-
wide F-layer DX is an everyday
affair, they will again become
important when the current
cycle starts its downward slide
beginning around 1981 or 82.
Also, bear in mind that the cur-
rent high level of solar activity
is accompanied by frequent
magnetic storms and other
high-intensity disturbances
which can disrupt and even
blank out all high-frequency F-
layer propagation for days at a
time; other modes can some-
times be used to good advan-
tage during such periods.

You may ask, “How do |
know when DX propagation is
likely to be good on ten
meters?” This is an important
guestion, since the band is a

“See "Understanding and Using
Propagation Information,”” By T. R.
Sundstrom, W2XQ, in Ham Radio
Horizons for April, 1979.

34 [ July 1979

very temperamental one, even
during periods of good overall
conditions such as those now
being experienced. There are
several ways to improve your
batting average on ten through
better knowledge of the band’s
characteristics and behavior
patterns.

First, know when to listen.
The DX and propagation
columns of the major amateur
magazines publish a variety of
propagation information by day
of the month and to different
parts of the world; by using the
information contained in these
columns, you can get a pretty
fair idea of when ten should be
open to various areas. The
ARRL headquarters station,
W1AW, also broadcasts daily
bulletins which contain a
summary of timely propagation
information.

Until recently, the NBS
(National Bureau of Standards)
broadcast real-time propagation
forecasts over WWV; they
discontinued them in 1975.
However, the station still
continues to air propagation
reports (which must be

interpreted by the user), at 18
minutes past each hour over
the standard WWYV frequencies
of 2.5, 5, 10, and 15 MHz. Solar
Flux and K-index figures are
given, as a general rule, the
higher the solar flux and the
lower the K-index numbers, the
better the conditions will be.
Solar flux numbers have been
increasing in step with the
sunspot cycle; K-index
numbers greater than about
four on the zero-to-nine scale
suggest disturbed geomagnetic
activity and probably poor band
conditicns.”

Another way to get a feel for
ten’s current state (even if few
signals are coming through) is
by listening to the adjacent 27-
MHz CB channels for long skip,
and to commercial and public-
service stations below and
above ten meters, using a
general-coverage receiver or
scanner. Bear in mind, too, that
many ten-meter operators seem
to spend most of their time
listening, tuning their receivers
across an apparently dead
band; hearing no signals, they
give up trying and flip to

Fig. 3. This is one of the more popular schemes for converting channel-
ized CB rigs for ten-meter use. Another plan involves using the 23-channel
ssb sets from 28.560 to 28.850 MHz, and 23-channel a-m rigs from 28.760
to 29.050 MHz. For Novice CW work, they can be converted to cover
28.105 to 28.195 MHz. No single plan enjoys universal acceptance,

however.
Frequency Frequency

Channel (MHz) Channel (MHz)
. . 2B.965 21 29.215
2 28.975 22 29.225

3 28.985 23 29.235

4 29.005 24 29.245

8 29.015 25 29.255

6 29.025 26 29.265

7 29.035 27 29.275

8 29.055 28 29.285

9 29.065 29 29.295

10 29.075 30 29.305

11 29.085 31 29.315

12 29.105 32 29.325

13 29.115 33 29.335

14 29.125 34 29.345

15 29.135 35 29.355
16 29.155 36 25.365
17 29.165 37 29.375
18 . 29175 38 20.385
19 29.185 39 29.395
20 29.205 40 29.405




another band. Thus, while
listening or calling for DX may
be a waste of time if the band
is really dead, a snappy CQ
may raise an answer from

half a continent or half a
world away.

Equipment for ten

Getting on ten is usually no
big problem, as most high-
frequency transceivers are
designed for five-band
operation, 80 through 10
meters. Certain transceivers
such as the Ten-Tec Century 21
and Argonaut are especially
popular for low-power work
(remember that high power is
not necessarily required for
good results on ten). Several
new transceivers hold a good
deal of promise for mobile
work, such as the Palomar PTR-
130K and the Kachina 1 (which
also covers six meters), as well
as Yaesu’s relatively low-priced
FT-7 and Swan's 100 MX
transceivers.

The most important factor in
ten-meter work is having good
receiving equipment; we all
know that if you can’'t hear 'em,
you can't work 'em — and this
is especially true on ten. Most
receivers begin to lose sensitiv-
ity above 15 meters, and many
older tube-type sets have
completely unacceptable sensi-
tivity; some of these are also
not stable enough for good CW
and ssb work on ten. If you use
a separate receiver which is
decently stable and sufficiently
selective to cut through QRM
but loses its pep on ten, you
might want to add either a con-
verter or preamplifier ahead of
it. The converter, of course,

beats or heterodynes incoming
signals with an internal oscilla-
tor to produce an output at
some convenient lower fre-
quency, such as 7 or 14 MHz.
The preamp, or “preselector,”
is connected between the
antenna and the receiver's
antenna input jack; it simply
amplifies the desired signals
before they hit the receivers.
Both converters and preampli-
fiers are easy to install and
use, and they are well worth
the trouble if your receiver has
marginal performance on ten.
Inexpensive kits or factory-built
models are available from
several firms, such as
Hamtronics Inc. (182-D Belmont
Rd., Rochester, New York
14612) and Vanguard Labora-
tories (196-23 Jamaica Ave.,
Hollis, New York 11423).

If you want to get your feet
wet on 10-meter CW (such as in
the 28.1-28.2 MHz Novice
segment), one of the older, low-
power, CW-only transmitters
popular during the fifties and
sixties may fill the bill, and, of
course, most of them can be
used on the lower Novice
bands as well. Heath, Johnson,
Ameco, Eico, and several other
companies produced a variety
of transmitters that can serve
this purpose and which can be
obtained today from used
equipment dealers, at flea
markets, and from ‘‘graduate
Novices” for a fraction of their
original cost. One caution:
some of these transmitters
added ten meters as an
“afterthought,” so that a
required multiplication stage
following the crystal oscillator
was omitted to save money.
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Fig. 4. Harmonics from ten-meter rigs can cause TVI, especially in the lower channels.
The second harmonic can bother channel 2; the third, channel 6; and the sixth, channel
7. This drawing shows the severity of interference, depending upon where in the chan-
nel the harmonic falls. Each U.S. television channel is 6 MHz wide. Filters, shielding,
and good grounds are often needed to cure TVI. Many publications have information
on how to eliminate or reduce the interference problem, including The Radio Ama-
teur's Handbook (available from Ham Radio's Communications Bookstore — write for

free catalog).

Television interference can be very
troublesome for 10-meter operators. This
B&W filter is designed for low-power use
(100 watts or less), and has a cutoff fre-
quency of 44 MHz. lts maximum attenua-
tion is at 57 MHz, in the center of chan-
nel 2, thus it is very effective on the
second harmaonic of a 10-meter rig (phofo
courtesy Barker and Williamson, Inc.).

These units relied on the final
output stage to double the
frequency from 14 to 28 MHz,
resulting in very poor
efficiency, the possibility of
out-of-band radiation, and
increased television interfer-
ence (TVI). Be sure to obtain
the instruction manual for any
such equipment, and, if the
manual indicates that the final
““doubles' to hit ten meters,
don’t try to use it on ten. Most
of these early rigs run under 75
watts power input, and require
crystals for frequency control,
therefore a VFO (variable
frequency oscillator) would
make a handy accessory for
increased frequency agility.

If you're interested in casual
mobile operation using ssb or
a-m, converted CB transceivers
can make excellent, low-cost,
fun rigs. They also make good
second sets for emergency,
portable, and vacation
operation.

Should you not wish to
tackle such a conversion job,
several enterprising companies
have made preconverted CB
transceivers available; one such
company is Bristol Electronics
Inc., 651 Orchard St., New
Bedford, Massachusetts 02744.
Another is Standard Communi-
cations Corp., P.O. Box 92151,
Los Angeles, California 90009.

Antennas are easy!

So much for equipment. Like
equipment, antennas for ten
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need not be cumbersome;
many ocutstanding DX contacts
can be made with surprisingly
low power, and simple anten-
nas such as verticals and small
beams. And, due to the FCC’s
action, banning the manufac-
ture of linear amplifiers that
cover ten, there undoubtedly
will be a long-term reduction in
the “"power competition™ on ten
as compared with the other
high-frequency bands. High
power and high-gain directive
antennas do help when propa-
gation conditions are marginal,
but otherwise the effects of
high power and large antennas
are much less pronounced than
on, say, 20 or 15 meters.

Ten is a part of the high-
frequency spectrum, of course,
and most of what can be said
about antennas for the lower
bands is true for ten, so need
not be repeated here. In fact,
you may already have installed
an antenna for the lower
frequencies that will work
without modification on ten,
such as a trap vertical or
dipole, or perhaps a center-fed,
multiband antenna that can be
fed on ten using an antenna
tuner or coupler. If not, you
may find that you can tie
together the ends of your
present transmission line and
feed the whole system as a
“random-wire" through a
coupler. More than one ten-
meter newcomer has converted
a guy wire on his antenna
tower to a sloping vertical
dipole, with good results.

Of course, it's nice to plan
for ten-meter operation from
the start if you are in the
market for an antenna. If you're
contemplating a multiband
antenna such as a trap vertical
or dipole, why not purchase or
construct one that already has
provision for ten-meter opera-
tion? And if in the market for a
beam, why not a “tri-bander”
covering 20, 15, and 10 meters?
The relatively small size of ten-
meter arrays also allows five-
and six-element antennas to be
practical, so that if your tower
and rotator will support the
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added weight and wind loading,
you may want to stack a multi-

element 28-MHz antenna above
the low-band beam.

Not to be overlooked is
relatively low-cost CB antenna
hardware. Dollar for dollar, CB
equipment — including
antennas — is a good deal.

A well-designed antenna tuner helps to
get power from your rig to the antenna,
and it does extra duty by suppressing
harmonics and spurious signals that
might bother vhf television reception.
This is the Millen “Transmatch Junior,” a
wide-range, 300-watt coupler designed
for use from 80 through 10 meters (photo
courtesy Caywood Electronics, Inc.).

Most 27-MHz CB antennas can
be converted for ten-meter use
by simply cutting off a few
inches from each antenna
element and retuning the
antenna. The run-of-the-mill
quarter-wave CB base station
vertical antenna makes an
outstanding ten-meter radiator,
and usually does well in DX
work. Even better is the
extended vertical, usually either
1/2 or 5/8-wavelength, which
offers an even lower-angle
omnidirectional pattern. The
vertical will also yield good
results for local net or
emergency work, particularly
when in contact with mobile
stations (which normally use
vertical polarization).

Most CB beam antennas can
also be cut down for ten,
although care must be taken to
correctly “proportionalize’ the
element length reduction to
preserve the antenna's gain and
directivity pattern. If you plan
mobile ten-meter operation, CB
antennas provide a nearly
unlimited source of antennas;

practically any mobile antenna
that works well on CB can be
made to work on ten. | suggest
buying a second CB antenna of
the type you find works best
for CB work (assuming you
work CB, of course!) and
simply cut down the whip
element until a low SWR is
indicated in the center of the
desired ten-meter frequency
range; in most cases, that’ll all
that's required. Being a
“scrounger” of old CB antenna
components helps. For
example, it's possible to use
the same CB antenna mount
and lead-in for both a CB rig
and a ten-meter mobile trans-
ceiver by using interchangeable
whip-and-loading-coil combina-
tions. A two-position coax
switch installed inside the
vehicle allows the antenna
lead-in to be switched between
the two transceivers at will.

Operating on ten

Ten meters has been with us
for many years as a working
amateur band. Before World
War |l the band stretched from
28 to 30 MHz. It has long been
an immensely popular band,
especially for emergency and
RACES (Radio Amateur Civil
Emergency Services) operation
as well as for mobile waork
(since it is the lowest amateur
band on which a physically
short mobile antenna can be
made to work efficiently). Since
the vhf and uhf bands have
been occupied to any great
extent only since the fifties,
ten, for many years, held the
position as the “high band,”
much as two meters does
today. In fact, many old-timers
still think of ten as a
“vhf" band.

FCC regulations require that
28.0 to 28.5 MHz be used for
CW work in the U.S., with 28.1
to 28.2 being available for
Novice aperation. Many fareign
ssb stations operate above 28.3
MHz, sometimes working
“crossband™ with U.S. phone
stations above 28.5 MHz.
(Canadians can work phone
down to 28.1 MHz, however,



and some foreign phone
stations operate well into the
U.S. CW segment.)

Not by FCC requirement but
by convention, slow-scan TV
operations center around
26.680 MHz as a calling
frequency, with RTTY activity
centered about 28.090. Most
stateside ssb stations operate
on the lower portion of the
phone band, from about 28.5 up
to about 28.9 MHz or higher;
some specialized ten-meter
groups such as Ten-Ten Inter-
national have ssb “calling
frequencies’ at 28.6 or
28.8 MHz.

In addition, 28.2 to 28.3 MHz
is also used by amateur
“beacon stations,” which are
coordinated by the IARU
(International Amateur Radio
Union) International Beacon
Project. These beacons help fill
a real need on ten: they provide
an "“on-the-air’ indication of
propagation status and band
openings, even when the band

may not be occupied by many
stations. Dozens of beacon
stations are on the air from
widely separated points:
Australia, New Zealand,
Germany, Norway, South
Africa, the Falkand Islands, and
other countries (see Table 1).

Above about 28.9 MHz,
operating modes get a bit com-
plicated. Amplitude modulaticn
is still popular on ten, because
of the availabhility of inexpen-
sive, easily converted CB sets.
As a rule, most a-m operators
stay above 28.9 to avoid con-
flict with ssb stations operating
below that frequency. And,
while narrowband fm (NBFM)
can be used anywhere above
28.5, wideband fm is restricted
to use above 29-MHz. The
range of 28.3 to 29.5 is left
clear for the OSCAR 7 and 8
satellite downlinks, and
repeaters are found at the very
high end of the band, from 29.5
to 29.7 MHz.

While repeater activity is not

nearly as popular on ten as on
the vhf bands, activity is
growing by leaps and bounds;
29 are listed in the 1978 ARRL
Repeater Directory. Since the
repeater sub-band is close to
the OSCAR window, most ten-
meter repeaters use a “high-
in/low-out’” scheme with 10-
kHz-wide channels starting at
29.510 MHz. Only nine repeater
pairs are thus available, the
majority use fm, and most use
very low power levels, tone
access, and directional anten-
nas to help prevent undue inter-
ference from skip conditions.
The relatively new 10-meter
Novice band (28.1 to 28.2 MHz)
offers the greatest potential for
foreign DX of any of the Novice
bands. It's also a good band for
Technicians to get their code
speed up, get their feet wet on
the high-frequency bands, and
at the same time experience
the thrill of DX work far beyond
the horizon. With its capability
for easy worldwide contacts,

Table 1. International 10-meter beacons, as of late 1978.

Frequency

(kHz) Station
28,185 QA4VHF
28,200 Common
28,202.5 9J2BB
28,205 DLOIGI
28,207 .5 N4RD
28,210 3B8MS
28,2125 ZDaGl
28,215 GB3SX
28,217.5 VK2WI
28,220 5B4CY
28,2225 YU
28,225 VE3TEN
Notes:
1. In planning stage
2. Under construction

Frequency
Location (kHz2) Station Location
Lima, Peru 28,227.5 FX3TEN France?
Mt. Climie,
Lusaka, 28,230 ZL2MHF New Zealand
Zambia 28,232.5 VP8 Falkland Is.2
Mt. Predigtstuhl, 28,235 VPI9BA Southampton,
Germany Bermuda
Englewood, 28,237.5 - LA Norway1
FL, USA 28,240 ~ “PY1CK Rio de Janeiro
Signal Mt, ] Brazil4
Mauritius 28,2425 Z38 South Africa?
Gough Island 28,245 A9XC Hamala,
S. Atlantic® i : Bahrain
Crowborough, 28,2475 EA20I1Z Spain
England 28,250 w u.s.
Sydney, 28,255 W6 California?
Australial 28,257.5 DKOTE Germany
Limassol,
Cyprus 28,260 VK5 Australial
Yugoslavial
Ottawa, 28,265 VK6 Australial
Canada 28,270 VK8 Australia?

3. Expected to be operational soon
4, Being rebuilt
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The 10-meter band has a group of enthusiasts with the purpose of keeping the band
alive and enjoying its benefits and peculiarities. They have contests, exchange as-
signed “Ten-Ten" numbers, and get certificates for joining. This Ten-Ten certificate is
shown by courtesy of WA1DLW. For more details write Ten-Ten, 21518 Marjorie

Avenue, Torrance, California 90503.

ten offers a good deal for the
Novice and Technician alike.
With a 100-kHz-wide slice of
ten meters available, there’s
plenty of space to avoid QRM,
and the fact that higher-class
licensees are themselves
limited to 250 watts power
input when operating in this
segment serves as a sort of
equalizer in trying to work
overseas stations. In fact, the
250-watt power limit is no real
obstacle at all; if you can hear
a weak CW station riding in
just above the noise level, odds
are you can work him! As we
have indicated before, however,

38 [Es}] July 1979

ten meter band conditions can
be deceptive, and | offer a
beginner the suggestion that
he not give up hope when
tuning through an apparently
dead band; a short CQ will
often bring several unexpected
replies. The Novice who takes
the time to become familiar
with the ins-and-outs of ten-
meter operation will be amply
rewarded.

A real boost for activity on
ten has been the Ten-Ten
International organization,
which has as its objective
keeping ten meters active;
listen any day and you will hear

countless “'CQ Ten-Ten” calls
from hams wanting to exchange
Ten-Ten identification numbers
as part of their search for
various certificate awards. The
Ten-Ten group is said to have
started as a ten-meter traffic
net in southern California
around 1962, meeting on the air
at 10 PM — hence the name
“Ten-Ten." The number of
members is well into the
thousands and there are over
100 active chapters. The club
requires that one first contact
ten members and submit the
list of contacts along with a
small fee to a district manager
in order to become a member.
The club publishes a net
bulletin and has a very
challenging awards program.
Many local chapters have their
own unigue programs and a
broad spectrum of certificate
awards as well.

Before closing out this dis-
cussion of ten meter operaticn,
let's not forget that in the “off
hours,” ten behaves much like
a vhf band and thus can
provide excellent local and
extended groundwave coverage
for a variety of purposes —
emergency communications,
traffic handling, ragchewing,
club activities (including
hidden transmitter hunts), civil
defense, and the like. The band
is fine for work out to about 80
km (50 miles) or so between
well-equipped stations, either
base or mobile. Mobile
operation on ten is much like
27 MHz CB, but minus the
difficulties of operating on a
severely overcrowded band.
And, the added spice of
frequent and easy DX contacts
from one's automobile is not
be to sneezed at. Indeed,
operating on ten is fun!

From just a few years ago
when the band was known as a
no-man's land, ten has
increased in popularity to the
point where it is a “near traffic
jam” when the DX is rolling in.
But traffic isn’t yet “bumper to
bumper,” so get into gear for
some real fun on ten. The
light’s green for years to come!

HRH
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The NEW Swan 100 MX Mobile Transceiver J

Just imagine... over 100 watts of mobile power on 10 thru 80 meters, at your fingertips!
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. Swan s 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” tamorrow! Suggested Manufacturers List, $849-95 PRICES
Oran 1308 CEeE and 30 BIEE MR Y4B o 130,V ' SLASHED FOR YOUR
e 47 i SUMMER MOBILING
Eg'llﬁlg?}igzzoou[mte PLEASURE. CALL RIGHT
‘ AWAY WHILE THEY LAST.
JR Amateur Radlo 1185 SCOTTSVILLE RD., ROCHESTER, NEW YORK )
14624

July 28 thru August 10, 1979

Our 20th year of successful teaching

Boost your Ham Skills
on the Blue Ridge

A Vacation with a Purpose”

Two weeks saturation learning program
in Amateur Radio;

® Novice to Ceneral
® (eneral or Technician to Advanced
& Advanced to Amateur Extra

Expert Instruction starting at vour level.
Code and Theory in depth along with
Friendly Amatenrs, Who Care About
You.

| C. L. PETERS, K4DNJ, Director

Oak Hill Academy Amateur Radio Session
Mouth of Wilson, Virginia 24363
MName B __Call
Address_

City/State/Zip__

More details? Ad Check page 78.

NEWCOMER OR OLD PRO . . .

ALPHA POWER

IS YOUR KEY TO A

___ BIG SIGNAL

ALPHAIVOMAX can

boost the “talk power”

of any rig up to ten

times or more. The new

SBP-4 split band speech

processor uses the only

system more effective

than rf clipping — AND

’ distortion is extremely

low so your voice sounds natural. Under

fough conditions VOMAX can help as much

as most linears. Combine VOMAX with a

good linear and WOW! It's simple to install
and operate with any rig.

P
4

- ALy 7aa

ALPHA 76A is a heavy-duty “rock crusher”
+ .. @ full kilowatt {2+ KW PEP), No Time
Limit, all-band desk top linear amplifier. . .
a no-compromise ALPHA with a TWO YEAR
FACTORY WARRANTY.

Other superb ALPHA's include the “ULTI-
MATE LINEAR™ ALPHA 77Dx and lwo new
models that require NO TUNE UP at all to
delivery maximum legal power, with No
Time Limit, on all bands. Call or write your
dealer or ETO direct for detailed literature
on all ALPHA products.

EHF

Call rhes

-800-243-7765

FH EE Manthly Computenzed Used Equipment List
« Courtegus. Persanalized Service

AUTHORIZED DEALER . . .
FOR OVER 50 MAJOR LINES

NEW AND USED EQUIPMENT “‘Get on our used
equipment mailing lisl. TRADES WELCOME '‘The
bes! allowances anywhere'' — "We buy good used
558 gear'" OUR EVERYDAY LOW PRICES ' remain
the same for cash or trade-ins!"* SAME DAY U.P.S.
SHIPPING "“Just a phone call away ' COMPLETE
RADIO SERVICE SHOP 'Mail Order Repair Service''
» Fasl Elficient Service » Most Repairs Done and
Shipped Within 7 Days « We Repair All Brands »
Amateur Exira First Class Licenses » All Work Guar-
anleed = Free Shipping Both Ways If Work Is Done
« Send Us Your Defective Equipment U.P.S. Collect.

Our Fine Reputation Speaks For Itself
““You Ship It - We Fix It"

OPEN:
Call Mon.-Fri. 10-6
or Write Thurs. 10-8 P.M.
for your
super guote
today!

95 Kitts Lane, Newington, CT 06111
"‘Near ARRL Headquarters"'

Connecticut Residents Call:
(203) 667-0811
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ARRL Publications

ARRL Radio Amateur's Handbook Newly revised
& jampacked with everything from basies 1o
latest developments. |LN. 10081 .. ..., . 9.7%
ARRL Radic Amateur's License Manual The
most up lo dale compilation of rules &
regulations Covers from Novica to Extra Class
IN 10012 4

ARRL Antenna Handbook Complete instrue-
tions for building antennas of all types N
10026 - 5.00
ARRAL World Mlp LN 10089, 3.50
LEF Calculator Shide rule type c2lculator 1o com-
pule resonant frequency. etc. A g aat aig! | N.
10062 . ; .d.o0
Elaclronll: Data Book Al you mead 10 Know anoul
Filter design, RF circuil data, antennas al d
feedling info & more. N 10027
Learning to Work With Integrated Circuits Bu- d
a digital voltmeter/ireq counter while learning
aboul IC's. |IN. 10060 ... 2.00
Single Sideband lor the Aadio Amaleur Covers
theory and practical how-to-built ideas |IN
10017 i 3.00
FM and Hsnaitars Iot |hn Radio Amateur Learn
all about FM and repeaters fram this handy book
LN. 10014 ... = 5.00
Solld Stale Design lnt lhe Rad!o Mmeur
Packed with information for practical use of solid
state devices. |.N. 10061 SEa 7.00
Solld Stele Basics Pure solid state information
and practical basics for today’s ham | N 10037
5.00

Specislized Communication Technigues for the
RAadio Amaleur Covers ATV SSTV. FAX, RTTY
salellite communications and mare. 1N 10028
.00
ARAL Radlogram Message Pads 1N 10007
75 ea.
ARAL Special Operating Kil Consists of ARAL
Ham Radio Guide, full color U S area call map,
ARAL log book, 7O ARRL radiograms 1.N. 100563
6.50
ARRL Ham Radio Operaling Guide Brush upon
good operating practices with this ready
reference source. .N. 10023, ............. 400
Getling o Know Oscar lrom the Ground Up.
Explains all about the use of amateur sateilites,
how Lo use them and whare tg find them
IN 10083 ..., 3.00
80 meler DXing Handbook. Contains 4 sections
on propagation. antennas, station equipment
and operating practices. IU's filled with solid
practical experience |N. 26307 4.50

The Amateur Radio Yertical Anlenna Handbook.
The first book for amateurs golely aboul vertical
antennas, it is full of information LN 26316

5.00
The Challenge of 160 The unque operaling
characleristics are explained and there are lips
on buillding simple equipment. | N 26312 4.95

Hinls and Kinks New (deas written by hams
themselves This s lull of prachicalideas and Lips
that they have used successiully | N 10029 4.00

Radio Frequency Interference A new book to
help everyone undarstand AFI 1t covers all lrom
good neighbor relations 1o simple lechmcal
cures for RF1 Helps idenlify and solve problems
IN 10083 % .00

AL CODE KN

ARRL Code Kt Upgrade your Novice or Tech
License with these 2 B0 min casseties with
speeds of 5, 7%, 10, & 13 wpm Instruction book
included | N 1:&‘.46 8.00
ARRL Log Books spiral bound boo&s

Large I.N. 10015 1.75
Small I N 10020 .75
Tune in the World with Ham Radio Learn all
aboul amateur radiowith atext and a morse code
cassetle. For the beginner studying for ihe
Movice exam | N 10031 7.00
Understanding Amateur Redio A must guide for
the newcomer, Il éxplaing in simple language
elementary principles ol slectronics & iells how
10 build low cos! equipment |N 10016 5.00

& MAPS CALL TOLL

Radio Publications, Inc.

Beam Antennas Handbook by Wm Ohrr wssm
IN 26200
Wire Antennas by Wm Orr, WESAI I N !O{J‘aB
4.95
All About Cubicel Quad by Wm Orr, WESAI
1N 26201 4.75
The Truth About CB Antennas by Wm G
WESAI | N 26202 5.95
EIMACs Care and Foeding of Power Grid Tul:m
I N, 26205
The Antenna Handbook | N 26207 5.95
VHF Handbook by Wm Orr, WESA| IN 26203
5.8
Befter Shorl Wave Recepllan by Wm. Or;
WESAI | N 25204 4.

Am eco Books

Communicate with the World with Ham Radio
NP-1 I N. 24825 6.95
Amece 7-01 Guestion and Answer Guide far the
Novice Exam 1.00
Queslion & A.nsvur far Mnn:nd Clnl Exam
16-1 |.N 24809 | 1.50
Quesllon & Answer for Extra Class Exam 17-1
ILN 24601 1.50
Amdio Amaleur Theory Course 102-011 N ?4:];‘;

Radio Electronics Made Simple | N 24800 2.50
Logbaok | N 24807 1.50
Commerclal Radio Operator Theory Course 15-
011N 24808 6.95

Commercial Q&A License Guide Ele. 4 10-01
| M 24805 1.85

Commercial Q&A License Guide Ele. 3 9-0!.
IN 24804

Commerclal G&A License Guide Ele. 1,2, &9 !—
01. | N 24803 1.50

 K3CHP.

ox 0stL GUIDE

Other Great Books

Colling Aadlo Co, 558 Amateur Single
Sideband | N 10082

T3 Magazine VHF Antenna Handbook | N
26303

T3 Magazine Novice Class Sludy Guidu. | N

262300 4.95

;g qunln- General Class Study Guide | N
4.

The Bnrr-ne Anlenna Handbook. | N 0000
5.00
KICHP D) OSL Gubde | N 26313 385
Amateur TV in a Nutshell | N 26322 5.00
How 1o Make Betler OSL's. | N 26304 4.95
Th. Comph!t Handbook of Slow Scan TV. | N
9.95

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.

—= Longs Electronics

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

mastar charge
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FREE 1-800-633-3410 OR

Mowice Class Sludy Guide | M, 30517 .. 585
General Class Study Guide I.N. 30515 ... . 7.95
Advanced Class Study Guide | N, 30522 . _5.95
Extra Class Study Guide |.N. 26302 ... .5.95
?EI Beglnners Guide to Mluopmcaumsl ;-I5

57 Prngzama anu Gaman In Basic |.N. 30501 7.95
The 'Compulator’ Booak | N 30608 .. 785
Ham Radic Incentive Licensing Guide | N 30503

4.95

Programming Microprocessors | N 30508 . 6.95

Third Class FI‘.‘.C License Study Guide | M. 3ossg

First Class FC-C License Study Guide |.N. 325;‘52-

Electronics Data Handbook |.N. 30549 ... 5.95
Impedance | N 30520 ... 585
Basic Digital Electronics | N 3C.:2'7 44 4.95
Basic Electronic Problems Solved | M. 30‘532

Tower's International FET Selector | N. 30500
B6.85

Second Class FCC Encyclopedia | W, 30535 7.95
How to Use &F and RF Signal Gancratum 1N
ans12 . 3.95
Eleclmnh:s Uma\rehd I'H 3{)53t iy 5.95
Maller Transilor. IC  Substitution Handbuoﬁ
(B Bec! T.95
BF ana Dlgital Tut Equipmm ?au Can Build
I.N. 30521 | .5.95
Cnmmgrclai FCC Llr.ense Hanmwok i N 30 4?

IC Projects for the Amateur and E!.puﬂmemer
LN, 30543 594

Gelting the Most Our ol Your Elecironic Calcu-
lator |1, 30528 . .. 4.95

How lo Install Enrgﬂhfng Elenmnlc | N 3[?532
7.9

The 2 Meter FM Hepppigr Circuit Handbook | M
30537 ... 6.895
Modern .hppﬂ-catlonn M Lkn«r !C s 1N '3(!530

Maoblle Radio Handbook 1. N .:D::j-t 4.95
Baslc Electricity El

.M. 30558 5.85
Practical Solid State nc Power Supplies | N
IE15 . + .6.95%
Electronic Canueman- ymbul:, andmegi;.s

I.N. 30524
Towars lmamlllennl Tunmor Selecior 1N
30EQT . .6.95

Elec!muk‘. ‘I'ts! Equlpmen! md Huw tn Use It
14,3052 4.95

uandnunh of o

Prartical Eleats g Liruits

"

Master Handbook of 1001 Practical Electronic
Clrouits |.N 303523 ..., 9.95
Master Handbook of Hm: Raﬁla Cln:ulll IN
30506 . 2895
Camglc!a Shan Waw Listeners handbook IET

Master OP-AMP Applications Handbook 1N
30505 ... . 8.95
CET. Lht-me Haﬂﬂbooklu 30513 .8.85
Effeclive Trouble Shooting with EVM and Scope
| M. 30525 585
Handbook of Eleclmnlc Tables | N 30:43 495
Homebrew HF/VHF Antenns Hlﬂdhnoi I N
KIS .5.95

RowioBolHamIN 30..133 ISRPR— . 1

Radio Amateur
Callbook

Map Library A complete set of maps. prefix worle
map, greal eifcle ehart, map of N America, ang
world atias | N, 10005 - N ]
Callbook binders

LS. calibook red | N 10054 . - 6.00
DX calibook blue | M, 10058 . R ]
DX Caltbooks LM 10007 ... .. S....14.95
U5, Callbooks I.N. 10000 ... .. <o 1595
Prefix map of North America |.N 10004 .. 1,25
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BY TROY WEIDENHEIMER, W8ROF

Some folks can grow any plant known to botany by merely smiling ingratiatingly at the
new sprouts and blowing a bit of CO» their way once a month. It’s laughingly explained as the
‘““green thumb' syndrome. There's a correlated-condition in hamming, and, unfortunately
{or fortunately), | seem to be blessed with it. | simply can do no wrong when there are elec-
trons running about. Everything | build works the first time. Every call | make is greeted
with an immediate and enthusiastic response. Some call this condition *‘electro-thumb.”

From the moment | slapped together that little Viking Adventurer in 1954 and rattled
out my first shaky CQ on 7186 kHz, | knew | was different. It was a very sultry July day when
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my chirpy twenty-five watts of
pleading Novice signal went
sailing into the stratosphere,
banged off the ionized layer,
splattered down into the muddy
flats of the Mississippi,
careened off a rolling wave in
the mid Pacific, and broke into
thousands of tiny CQs some-
where over Europe. | signed,
pushed the big antenna knife-
switch, and sat back
expectantly.

It seemed as if the whole
front end of my NC-98 receiver
had yawned wide like a hippo
and engulfed every CW signal
in the world. The din of
stations calling me was
awesome. Stations with CW
notes like chain saws, and with
primitive ape-like whoops that
whipped back and forth over a
10-kHz range, made copy as
simple as wild guesswork.
Those were just the Europeans.
The locals had heard, too.
There was a brain-rending
drone of 40-over-9 oscillators
under the devastatingly loud,
yet pear-shaped, notes from
Collins rigs. As the chaos
tapered down to about S8, |
regained enough composure to
venture a timid “QRZ?”

Later that night, exhausted, |
tallied the QSOs and checked
each country, state and county
against the official lists. | then
cleared the wall space which
would be needed to display the
DXCC, WAZ, WAS, and Worked
500 Counties awards which
were the fruits of my first day’'s
operating. | stuck with
hamming for a few weeks
longer to pick up WPX and a
particular VU award that caught
my eye, then sold all the gear.
My thoughts turned to a just-
blossoming young lady up the
street who had been avoiding
my passionate gaze. After all, a
few challenges should remain
for a bright-eyed, thirteen-year-
old boy — challenges formed
of sterner stuff than the DX
which threw itself at my shack
doorstep.

Twenty-odd summers came
and went before that vague
uneasiness born of scientific

curiosity sent my mind in
search of new and lofty techno-
logical truths. Tales of
unimaginable sunspot activity
and propagation-gone-wild
turned my head and | soon
passed all formalities and was
issued WOROF. The ease with
which | passed the Novice
through Extra exams with no

“Without a doubt this rig will put a
damper on your electro thumb."

studying brought back faint
memories of my first hamming
venture, but it wasn't until |
walked across the hall and
passed the First Class
Radiotelephone exam that |
realized the “electro-thumb”
was still active.

What was | to do to avoid a
repeat of the discouragingly
dull “king of the airways"
number which put me oft
Amateur Radio as a youth. |
settled on a new approach.
This time no maore blasting the
bands with a dipole and 25
watts. | had to be extremely
selective to un-optimize each
element which was to go into
the new rig and associated
components. Many pieces of
gear were offered by well-
meaning locals who knew of
my hardship, but nearly a year
went by and still my operating
table was bare.

“QRP, = Very low-powered rig.

Finally, in a spider-infested
junkbox tucked into a nearly
forgotten corner at the home of
WOMLT, a dedicated QRPger,” |
discovered the perfect rig.

My friend assured me that no
one, to his knowledge, had ever
been able to make a contact
with the transmitter. Certainly
its forlorn appearance sup-
ported that testimony. It looked
like the handiwork of someone
in the last stages of an extreme
nervous disorder. | noticed
something artless about tube
sockets nailed to a plywood
chassis, and the exclusive use
of 14-gauge, brown lampcord
did grate slightly on my
esthetic teeth. | knew all was
well as soon as we fired her up,
and the sad little thing had
barely the get-up-and-go to
light a single flashlight bulb.
After all, that was my main
criterion.

“Without doubt,” warranted
my friend, “this rig will put a
damper on your electro-thumb.”

The next step in gaining the
excitement and challenge en-
joyed by all *'regular” hams
was to find the perfect QTH.

| found it in the form of a
long, narrow ravine, flanked on
three sides with vertical granite
faces rising hundreds of feet
and, at the fourth side, a newly
constructed concrete dam. The
home was built and, after con-
siderable research, | decided
upon the final factor, the ideal
antenna.

A low chain-link fence looked
just right for my main antenna,
grounded every ten feet and
within touching distance of the
granite cliffs surrounding my
lot. To be sure of minimum
energy transfer to the fence, |
fed power through a three turn
link positioned about two yards
from the fence. This coupling
system, | reasoned, would be
just enough to effect some
transfer of power and avoid the
immediate destruction of the
rig's oscillator/amplifier tube.

Oh yes, | had for some years
held on to a marvelous Zenith
shortwave radio and this |
pressed into service as the
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primary receiver in my new
shack. It had no BFOQ, but since
anyone blessed with the
electro-thumb can copy three
stations simultaneously at 65 -
or 70 WPM under massive QRM,
certainly | could handle the
good solid hissing of this old
horse.

At last, | was nearing count-
down. | surveyed my QRPppp
station, connected the feedline
with care, slipped into the tan
leather swivel chair and tickled
a brief “QRL?” from the
gleaming Bencher paddles.

The two sides of the V on
the Zenith's Magic-Eve signal
detector slammed together and
my ears exploded as KV4AA
came crashing into my oper-
ating room, gave me a 589 + 30,
and offered me his working
frequency so | could start
hewing away at the pile of JAs
which assembled instantly in
response to my call. |
immediately signed, “SRI OMs,
LL...must QRT,” and,
crestfallen, switched off the
rig. “Terminal electro-thumb,” |
concluded in total despon-
dence. But suddenly it struck
me. The ac level control. Why, |
was feeding that old bread-
board with a full 110 volts. That
would have put out a crackling
watt-and-a-half to the chain-link
fence, and that would account
for my dismal failure.

Quickly, 1 cut the supply line
voltage to the 18-volt level and
tuned up again. As a final pre-
caution | switched the Y feed-
line to the transmitter output,
which coupled a Heath Canten-
na in parallel with the fence.

Plate voltage ON. Keyer ON.
T/IR to T. Boldly, | zipped off a
“QRZ?" in my flashiest “South-
ern California Style” Morse.

Suck in my breath. Wait as
the receiver recovers from the
transmitter rf overload. And . . .
NOTHING! Glorious, divine,
harmonious nothingness.
Brazenly, | CQed. Nil. And
again. In jubiliation | CQed for
a solid hour.

| knew | was on the way to
true happiness in hamdom.

Now at last, the “big guns”
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would kick sand in my face just
as they do to everyone else.
The QRPpers would never
again accuse me of secreting a
Voice-of-America megawatter in
my basement. And every QSO
would be a true test of my
patience, perserverance, and
operating skill. Those were the
thoughts which swirled in my
head as a great pounding

“The perfect QTH."

shook the shack door. It was
forced open and a very official
looking chap glared at me and
shouted, “Do you realize the
havoc you're causing on the 20-
meter CW band?”

| blinked inguisitively as he
thrust his FCC badge under my
nose and snarled.

“But...but...” | replied, to
very little effect.

| then pointed to the faintly
glowing one-lunger crouched
inauspiciously on the table,
and then to my log with 134 CQ
entries followed by an equal
number of NC entries.

The official stalked over to
the big Zenith console and
pointed emphatically at the
Magic Eye in the center of the
dial. It was either sound asleep
or | had forgotten to turn the
receiver back on after the first
call of the evening. | reached
for the volume/power knob and
snapped the set on.

At first, silence, then an
incredible flash and the

speaker cone came literally
blasting through the fancy
grille which decorated the front
of the cabinet and disinte-
grated into a black snowstorm
of cardboard chips with the last
gasps of no less than 300
stations calling me. They were
frantic, shifting frequency with
each call, tailending, calling
five up and ten down . . . and,
as | later found out, even
crossbanding in hopes of
attracting my attention.

The official seemed puzzled
as he examined my extensive
network of signal attenuating
devices. Slowly, the truth
dawned. He turned and in-
quired somberly, “electro-
thumb?”

| nodded gravely.

“Want some friendly
advice?”

“Sure,” | said.

“Give me the breadboard.”

“It's yours."

He unhooked the maze of
cables from the transmitter and
placed it by the door near his
coat. Then walked to the win-
dow and opened it a crack. He
placed my keyer with the one-
inch side-tone speaker aimed
out the slightly opened window
and pointed meaningfully at the
key. | sent a series of “BTs"
while the official carefully
adjusted the sidetone level to a
whisper and marked that
position on the volume dial.

The official bowed low and
glided out the door saying,
“Ham in peace, and always
sign . . /ET after your calls.”

If, by some remote chance,
you hear a ham working 20-
meter CW and signing /ET,
please don’t bother calling. It
will be me on the 200-mW
audio oscillator with a one-inch
vibrating antenna. Don’t bother,
because I've undoubtedly
worked your state more often
than you have, and now that
I've cleared the 300 country
mark on “ET” I need all the
time | can get to look for the
last few. | sure will be glad
when all these sunspots go
away, won't you?

HRH
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BY KAY ANDERSON, W8BDUV

Ham radio has been a
rewarding avocation for me in
many ways during the past
twenty-five years, but recently
it proved even more rewarding
when | used my hobby experi-
ences to save both time and
money. Being an Amateur
Radio operator earned for me
fifteen hours of college credit
toward my Bachelor’s degree.
That is equivalent to one whole
semester of work, plus savings
in tuition and book fees. This
credit, in addition to other
credit allowed for work and life
experiences, enabled me to
graduate in two years instead
of four. You might be able to
do the same thing, or do even
better, if you are presently
enrolled in college or are
thinking of going back.

Credit for life experience

Many states now offer a
degree program to encourage
the adult dropout to return. In
West Virginia it is called “The
Board of Regents’' Bachelor of
Arts Degree.” Basically, it is
designed to help the student
complete requirements for a
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CREDITS

baccalaureate degree without
having to take courses in sub-
jects in which he is already
proficient. Credit is given for
life and work experiences, but
not just any experience; one
must show that what has been
learned is comparable to

courses offered in college.
And, credit is not lightly
handed out; | had to show that
| really earned it. I'm proud of
my diploma. It is not one that
was bought; it is not an “honor-
ary"” degree; nor is it worthless.
| can enter graduate schooil, if |

Here's Kay at the beginning of her Amateur Radio career, as W4BLR in Richmond, Vir-
dinia. The rigs were imposing things in those days, and leaned heavily on surplus
equipment and the skills of a homebrew artist.




wish, or do whatever anyone
else does with a bona fide,
four-year Bachelor of Arts
degree. Right now it hangs in a
conspicuous place in my home
above all other certificates and
plagues.

The process

| was already enrolled in part-
time courses at Marshall Uni-
versity in Huntington, West
Virginia, when | first learned of
the Regents’ BA program.
Working full time as a secretary
while taking only two evening
classes per week made a col-
lege degree seem like an im-
possible goal. Suddenly, the
Regents’ plan offered hope; |
decided to look into it. Sure
enough, the program coordina-
tor told me that many of my
endeavors and achievements
during the thirty years absence
from school might be trans-
lated into academic credit. |
was advised of the procedures
to follow, given suggestions as
to how to write up resumes for
evaluation, and helped with all
the necessary red tape involved
in transferring from the College
of Arts and Sciences to the
Regents’ BA program. Then,
there was a one-time fee of
fifty dollars for admission to
the program. This is a small fee
compared with the tuition and
book costs saved.

At home, following the sug-
gestion of the plan coordinator,
| began reading the 1976 Mar-
shall Undergraduate Catalog.
Courses were listed alphabeti-
cally — Accounting, Anthropol-
ogy, Art, etc. Whenever | found
a course in a subject | already
knew, | made a checkmark.
Most of my experience seemed
to fall into four categories:
secretarial, home economics,
journalism, and computer
studies. The next, and most
tedious, chore was to write up
my claim for credit. Claims had
to be supported with evidence.
In my résumé claiming credit
for typing and shorthand, for
instance, | had to attach docu-
ments and letters of reference
from present and former
employers. It was not enough

to simply show that | could
type and take shorthand; | had
to show that I'd gone through a
learning experlence The same
was true in my résumé for
computer studies. I'd taken
three evening courses and |
had the pretty certificates to
prove it, but I still had to
outline in narrative form the
learning process. | had to show
it was comparable to the
course listed in the college
catalog. Most of the credit |
asked for was allowed; some,
however, was not. The Depart-
ment of Journalism, for
instance, returned my presenta-
tion without credit even though
I'd submitted copies of news-
paper columns, magazine arti-
cles, and samples of a monthly
newsletter | edited (West
Virginia Amateur Radio News). |
felt that my monthly column in
QST (I was Section Communi-
cation Manager for West
Virginia at the time) should
have earned at least three
hours' credit in Journal-

ism 101, but it was not to be. It
was clear that college credit
was not being dispensed
generously. One must prove

without a doubt that it is
deserved.

Bitten by the academic bug

Just as the ham radio bug bit
me in 1952, so the academic
fever grabbed me now. With the
acceleration of credits piling
up, | became very enthusiastic
about college. My goal of
obtaining a degree was in
sight. To make it happen even
sooner, | decided to resign
from my job and attend classes
full time. It was fun! All the
things I'd always wanted to
know were available to me, and
| was impatient to taste every-
thing at once. At registration
time | signed up for Psychol-
ogy, Anthropology, Political
Science, Art, Acting, Golf, and
Spanish — twenty hours. It was
a big class load. Needless to
say, something had to give; my
hobby was the victim. While |
pondered over the arigins of
man and tried to understand
the mechanics of politics,
cobwebs formed intricate
patterns around my NCX-5, the
Teletype printer began to
disintegrate into rust, and the
twenty-meter beam froze

Kay, now as W8DUV, on a TV program over Channel 13 in Huntington, West Virginia.
She’s explaining what's behind the awards and certificates her Amateur activities have
earned. This experience on TV earned credit for her in the course “Introduction to

Radio and Television."

e |
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pointing north. My newsletter
— West Virginia Amateur Radio
News — was put on “hold,”
and eventually died a natural
death. W8JM, former and long-
time SCM of West Virginia,
graciously agreed to take the
job back. Instead of making
contacts on the air, | talked to
a mirror! I'd been given a part
in the university production of
Brendan Behan's play The
Hostage. (Someday I'll tell what
goes on backstage and at the
rehearsal parties — wow!) All
this and sports too? Yes, | took
up golf, bowling, tennis, and
swimming. Somehow, during
the years | was so active with
my Amateur Radio hobby, I'd
neglected to try anything else.
Now golf became my favorite
activity. My husband, Ed,
W8DUW, also became interest-
ed. After each class I'd come
home and teach him what I'd
learned. Every weekend we
headed for the golf course to
practice. Surprise — he is
better at it than | am; he's
already won a trophy!

College credit
for a ham license?

| was having the time of my
life. | loved all the reading that
was required. Writing theses
and reports was no problem. |
participated in every possible
college activity with enthu-
siasm and enjoyment. My
Regents’ coordinator brought
me down to earth again at the
end of the semester: “What are
you going to do about the
requirement for eight hours of
science and math?' That was
the only requirement | hadn’t
fulfilled. Remembering the
difficulty I'd had trying to learn
basic electricity just to get my
Novice ticket, | knew I'd have a
hard time in any science class.
My five children had grasped
the “new math” concept easily,
but | could never understand it,
and | cringed at the thought of
college algebra or trigonom-
etry. As | sat there, looking as
though my world had just
caved in, the coordinator came
up with an idea: *“Why not use
your hobby?”
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“You mean | can get credit
for a hobby?”

“Sure," she said, "if it’s
taught here, or at any other
college, and you can demon-
strate that you know the sub-
ject, you may be able to get
credit for it.”

“But, has anyone else ever
done that?” (| needed some
guidelines, some example to
follow.)

No one, to her knowledge,
had used Amateur Radio for
credit before — at least not at
Marshall University.

We looked through the
undergraduate catalog for
courses which might describe
what one had to learn in order
to be a ham. The Science
Department offered Fundamen-
tals of Electronics and General
Physics Lab. This would
amount to only five hours
credit. Remembering how hard
| had studied to get my license,
| felt it was worth more.

“Try the Case Western
Reserve University catalog,”
the coordinator advised, “they
offer many engineering
classes, and your hobby

sounds like a lot of engineering
to me.”

| could certainly agree with
that. The college librarian
helped me find the needed
catalog. The problem then was
not where to find enough
course descriptions, but,
rather, to choose the right
ones. There were plenty to
choose from! Some taught
things that had nothing to do
with my hobby, others went
deeper into the subject than
was needed to describe the
material | had learned. Finally, |
selected just the course
descriptions | needed for my
proposed résume. Two came
from Marshall's catalog and
two from Case Western's.

Writing the resume

As | had done in previous
presentations, | began by
copying the course description
directly from the catalog:

154, Fundamentals of
Electricity. 3 hrs. Basic
electrical concepts and
definitions, basic dc circuits
involving Ohm's and

In 1971, West Virginia Governor Arch Moore signed an “Amateur Radio Week'' procla-
mation, with W8DUV and WBJM in attendance. Don Morris, W8JM, was then president
of the State Radio Council, and Kay was secretary.




Kirchoff's laws, magnetism,
simple magnetic circuits,
reactance, impedance, and
single-phase ac circuits.

Next, in narrative form, | told
how | learned the subject and
had received my Novice
license. | told about my teacher
(my husband) who insisted that
| build my first transmitter, not
from a kit, but from junkbox
parts. Not only were all the
parts “used” (except the
crystal), but they were all
thrown together in several
boxes of junk which he’'d
accumulated, and they were
not identified. | didn't know a
resistor from a capacitor, a
transformer from a coil. The
transmitter schematic was
drawn on a piece of cardboard.

“Where do | start?” |
remember asking.

“You'll need to strip a
chassis first,”” he told me.

“¥You mean | have to take all
this old stuff off then put the
new stuff on?” (Since | didn’t
know one part from another, it
was all just “stuff.”’) Armed
with the ARRL Handbook, a
little card which showed the
resistor color code, and Ed’s
hand-drawn schematic, |
tackled the job. Unsoldering
was easy; soldering wasn’t. |
made a lot of mistakes. The
biggest one was completely
soldering all the pin connec-
tions to a tube socket, then
finding out that the 6L6 tube
didn't fit the socket. | had to
start all over. But | finished it in
less than a month — while
husband/teacher was out of
town. At the local electronic
supply store | asked for a
Novice crystal. “What frequen-
cy?" the man wanted to know. |
didn’t know, or care. He dis-
appeared into the back of the
store and came back with a
crystal — 3717 kHz — no
charge (he was a ham and
recognized a very novice
Novice).

’Not mentioned in my
résumé, but useful later in
Speech class, was the feeling |
experienced when | plugged
that crystal in and called “CQ.”

Kay's work in the Military Affiliate Radio System (MARS) earned more than college
credits. Here Lt. General Claire E. Hutchin, Jr., Commanding General, First U.S. Army,
at Fort Meade, Maryland, presents the Commander's Annual MARS Trophy to Ed and
Kay Anderson (U.S. Army photograph).

Another Novice in lllinois
answered my call! It wasn’t my
first QSO because | had been
making contacts using Ed's
station, but it was a very
emotional moment. The rig
lasted for several minutes —
just long enough to exchange
names, addresses, and signal
reports. Then it began to
smoke, and smell. But | had
logged '"RST 589 from ILL."”
with my first transmitter. | let it
cool down, and waited for the
OM to check it out when he got
home on the weekend. Several
things were wrong; too many
turns on my hand-wound coil,
an electrolytic thing installed
improperly, and | had remem-
bered to “dip and load” but
forgot to “‘dip again.”

For credit based on passing
the General-class examination,
| used the following course
descriptions:

255, Fundamentals of
Electronics. 2 hours

336. Antennas And
Propagation. 3 hours
202-204. General Physics
Lab. 2 hours

Using the same narrative

form, | tried to show that the
material covered in my studies
of the license manual and the
ARRL Handbook compared
closely with what was taught in
the above courses. Those three
classes could be completed in
one semester at college, but it
had taken me a year to earn my
General-class ticket. | didn’t
just study two or three days per
week; | studied every day, and
several nights too. Ed quizzed
me at the supper table, while
traveling to and from work, and
before going to sleep at night. |
drew oscillator and power-
supply circuit diagrams every-
where — even in my Bible on |
Sunday. | added, in my résume,
that the learning process didn’t
stop with issuance of the FCC
license; it is continuing. |
mentioned ssb, repeaters,
OSCAR, and Teletype. A ham, |
stated, had to keep learning all
the time to stay abreast of the
ever-changing state of the art.
To help substantiate my claim,
| attached copies of my
licenses, the license manual,
the ARRL Handbook, and some
recent copies of QST, 73, and
Ham Radio magazines. It
worked! | was awarded the ten
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hours | requested. {Those of
you who hold Advanced and
Extra class licenses should be
able to receive even more
credit.)

Some of my ham experience
didn't fit into the Physics or
Engineering categories. | had
been SCM of West Virginia and
President of YLRL (Young
Ladies’ Radio League), for
example. Even though they
were not salaried positions,
these jobs were like any other
office manager's job. They
required decisions, answering
correspondence, policy making,
filing reports, and even
expense reports. This seemed
to be covered by the course
title: 421: Office Management.
For an outline of this experi-
ence | was awarded another
three credit hours. Finally, the
Speech Department allowed me
two hours credit for a course
entitled Introduction To Radio
and Television. To qualify for
this one | was able to show
that the U.S. Rules and Regula-
tions Governing Amateur Radio
(a section found in the back of
ARRL's License Manual) was
not too different from the rules
governing broadcast radio and
television. Again, | submitted
copies of my licenses and
added a cassette recording of
my voice — calling a net on the
MARS (Military Affiliate Radio
System) frequency — to show
that | had overcome mike fright
and knew how to speak in a
broadcast fashion. | offered to
spend the required number of
hours working at the univer-
sity’s fm broadcast radio
station, WMUL, but this was
not necessary. This credit
made a total of fifteen hours
based solely on my Amateur-
Radio experience.

» 2
No more resumes

At that point | had piled up
57 hours of credit for life
experiences and 46 hours of
actual classroom credit. | was
fast approaching the necessary
128 hours for graduation. |
loved college! Not only had |
learned many of the subjects
I'd been only vaguely aware of
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before, but | had participated in
college activities that | never
dreamed possible. (After all, |
had been a high-school drop-
out, married at 19, raised five
children, and now had seven
grandchildren. Just imagine,
ME — in a college play,
bowling in the mixed league,
and playing golf!) | entirely

The smiling graduate proudly wears the
mortarboard and the stole for honors,
and part of that smile is because Ama-
teur Radio played a large part in making
it possible.

forgot my age. So | declined
the coordinator's offer to
search out new areas of experi-
ence. Even if there was some
knowledge | possessed which
was also taught at college (and
there are some pretty weird
things being taught these
days), and, even if | could get
credit for that knowledge by
writing a story about it, |
resolved not to do it. I'd rather
take the class. The last semes-
ter was the easiest. It’s true —
senior classes are easier than
freshman classes, so take heart
all you college freshmen out
there.

Additional benefits

I've always placed a great
value on my FCC license and
the operating privileges it
allows me. Today, | realize that
it is more valuable than | had
thought. Even when | took a

two-year vacation from on-the-
air activity, my license was a
valuable asset. Not only did it
provide me with fifteen hours
of college credit, but it proved
to be a constant source of
topics for Speech and English
classes.

Once in Speech class we
were asked to talk about some-
thing we had made with our
own hands. With all my years
of experience | could have
chosen from many articles —
quilts, pottery, dresses, rugs,
and such. But | chose, instead,
to talk about my first transmit-
ter, mentioned before. Natural-
ly, | was the only one in class
with that subject. (One fellow
said he had never made or built
anything, but he talked about
some "“messes” he had made.)
Another assignment was to
describe some physically pain-
ful experience. | could have
talked about childbirth, but
remembered just in time the
painful experience of trying to
remove a 6146 tube when the
transmitter was still ON. It was
difficult to explain how rf
energy feels, but | think they
got the message. Anyway, |
received a good grade on the
speech.

In English classes the same
thing happened. Without
notice, the professor would
assign a paper to be written in
class on “any subject of your
choosing.” This would cause
some students deep despair or
automatic agony; not me. My
ham-radio memory bank would
immediately provide me with a
topic such as, “The Day |
Talked to King Hussein,” or
“How to Conduct a Celebrity
Auction for Charity.” The latter
episode happened a few years
ago at a West Virginia State
Radio Convention. Well-known
people who also happened to
be hams were contacted and
asked to send a gift which
would be auctioned off to the
highest bidder. The proceeds
would go to help handicapped
hams and would-be hams. Gifts
came from all over the world,
and not only did it raise money,
but it was great fun for all of us



who were involved. Things like
that are easy to write about on
short notice. My problem was
not the lack of a subject, but
how tc condense the story
down to three or four pages.
My classmates seemed to have
the opposite problem. (Senior
citizens take note: don't be
afraid to go back to college and

— cap and gown, even a red
stole to show graduation with
honors. Everyone in the family
wanted to know: “What are you
going to do now?”

Well, | could stay home and
just enjoy being W8DUV for a
while. | could, on the other
hand, get a better job than |
had before. Then, there's

The ham shack is still a favorite part of the Anderson home, with plenty of modern
aquipment to accompany a few remaining pieces of homebrewed gear. Kay is well at
ease with either straight key or bug, and recently received a keyboard keyer as a pres-
ent from husband Ed.

sit in class with the younger
people. Sure, they are quick
and bright, and fresh out of
high school, accustomed to
studying and learning. But we
“oldies’ have something in our
favor — experience. It's not
just ham radio experience, it's
all kinds of life experience,
and it's worth a great deal,
believe me.)

There was one more example
of how ham radio helped me in
class. A tape recording of some
Spanish-speaking hams on
twenty meters provided my
Spanish class with some new
and fascinating material to
translate; and it helped my
grade.

All good things must end

Graduation day was May 13,
1978. It was a dream come true

graduate school. Just think, in
two years, or maybe a year and
a half if | attend summer
school, | could have my
master’s degree.

Can you do it?

If you are thinking of going
back to school, or even if you
are presently enrolled and
would like to accelerate the
process, you might want to
look into such a program as the
Regents’ Bachelor of Arts pro-
gram in your own state. For
more information, call or write
your nearest college or univer-
sity, or write: United States
Department of Labor, Employ-
ment Standards Administration,
Washington, DC 20210, and ask
for Leaflet 56, Get Credit For
What You Know — Cost 70¢.

eliability
ervice

INCLUDING FREE MOBILE MOUNT
AND FREE MOBILE MICROPHONE.
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DELIVERY!
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YOU GOT IT

DSI QUIK-KIT®

S50 HZ — 550 MHZ COUNTER KIT

95% ASSEMBLED 100% TESTED
Performance You Can Count On

FREQUENCY COUNTER APPLICATION:
Ham Radio — Two Way Radio — CB
Audio Amplifier & Receiver Repair
Computer Maintenance & Construction
A Must for TV — PLL & VTR Repair

$9995 includes built-in

MODEL 3550K Pre-Amp & Prescaler

3550 550 H:le Frequency Counter
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50 HZ to 550 MHZ frequency counter kit. And, because it's
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makes, both in price & performance.

With 95% of the assembly completed by DSI, you are only
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(800—854-2049) (800—542-6253)

factory assembled and tested before shipment,

The problems of bad LED's, IC's, and
Capacitors are a thing of the past. No
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TCXO, 1HZ resolution and a one yearwarranty
on parts for under $100.00. We do not
know how long we can hold this low, low price.
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Dear Horizons:

Ham radio just ain't what it's
pictured to be. Did you ever see a
picture of a ham station that didn't
appear well arranged and neat; but
did you ever actually see a station
that didn't have coffee cups, beer
cans, ash trays, scratch pads, a
tape recorder, a call book, a book
of matches and cigarettes — all
vying for space on the desk? Now,
my contention is that the ham with
the clean desk has been up all
night calling CQ DX, and is
completely “pooped.” The reason
the desk is devoid of coffee cups
etc., is that you can't see them on
the floor where he has brushed
them so he can rest his head and
get a little shut-eye before he has
to go to work.

| first became interested in ham
radio when | saw a photo of a
bikini-clad model sitting on the
edge of the desk while the O.M.
played with his radio gear. That
just ain't the way things are. No
bikini-clad model has ever sat on
my desk . ..

My XYL explains that the model
is really the ham's wife, and after
he spent so many green stamps
for his rig there wasn't any money
left for her to buy anything but a
bikini . . .

Yours for truth in advertising.

Donald E. Cole, WTEJP
Ryegate, Montana

Dear Horizons:

| am a new ham, 69 years old.

| suppose you could call me the
“Rip Van Winkle of Radio,” as |
studied to be a ham operator in
1931, then went into Radioc Servic-
ing, and combined piano tuning
and repairing with my radio work.
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In the meantime, World War |1
came along, and | became an Air-
craft Technician, and resumed my
piano servicing after the war. | had
forgotten practically everything |
had ever learned about radio, so |
had to start from the beginning.

After dreaming that | was back
in school again (this dream re-
occurred three times), | heard of a
ham-radio course being organized
in Duncan, Oklahoma. | enrolled. |
found that at my age, learning was
more difficult than in my younger
years, but with much encourage-
ment from my instructors, | finally
passed my code test after the
fourth try. The theory test was very
easy, and | got my Novice license.

I find that Ham Radio Horizons
is the best magazine for the novice
that | have ever seen. It is easily
readable, and especially geared to
the Novice, who needs all the help
he can get. Another feature that |
appreciate, rarely found in other
magazines, is that of the old cir-
cuits, many of which are those of
the 1920s and 1930s. It is quite
interesting to compare those with
the gear being used today.

Ham Radio Horizons fills a
definite need, and | could not sug-
gest any changes!

William H. Updegrove, WD5FRD
Marlow, Oklahoma

Dear Horizons:

Is it okay for a General-class
ham to get on the Novice band
and give a hand to the Novices? Is
the allocation exclusive?

Eugene H. French
Eastford, Connecticut

Not only is it okay to do so, but it
is a wonderful idea, Eugene. The
only restriction is that when you
operate in the Novice segment you
observe the same power limit they
have, 250 watts input to the final
stage of your transmitter. Editor

Dear Horizons:

The article on "“The Doerle
Shortwave Receiver” in the March
issue was most interesting.

Many years ago | purchased a
Doerle Signal Gripper and
remember it well. My first error
was in switching the filament
control with the regeneration
control and shorting the batteries
due to lack of control insulation.

Also, it would really “how!" if you
changed position in the room.
Your article sure brought back
memories. Keep them up.
Joseph F. Dineen, W1JSS
Westwood, Massachusetis

Dear Horizons:

What happened to the original
Ham Radio Horizons? When it
surfaced as a new publication, it
was a fresh look in ham radio
magazines.

However, time has taken its toll
and today we are treated to DX-
peditions which are only confined
to individuals blowing their own
horn, the IARU story which was
boring, and who cares about the
“ole ole'’ days?

Let’s get back to the real con-
structive format of the original
Horizons, even though it may be a
hard decision to make.

Dr. A. W. Slapkowski, KJAWS
Sumterville, Florida

Dear Horizons:

A great many articles show
circuit boards with etched circuits.
| would like to read some articles
on how to etch circuits on boards.

Max Mendelson
Delray Beach, Florida

Etched circuits are not necessarily
the answer for all projects, Max.
For most small jobs you are
ahead of the game to order a
board from one of the many
suppliers. Their cost per board is
reasonable when you add up what
you will spend for everything
needed to produce one yourself —
such as trays, chemicals, a suppiy
of film, a means of exposing it,
and the time and materials to pro-
duce the negative itself. The only
way to save money is for a group
to get together on the purchase of
basic supplies and equipment. In
that case, you can turn out several
identical boards at very low cost
per individual. If you have access
to files of ham radio through a
friend or library, there are articies
on etched circuit techniques in the
August and September, 1971,
April, 1973, and January, 1975,
issues. Perhaps, in time, we'll put
a pe-board story together for Hori-
zons as well. Editor
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OX OSCILLATOR

Crystal controlled transistor type. 3
to 20 MHz, OX-Lo, Cat. No. 0351 00.
20 to 60 MHz, OX-Hi, Cat. MXX-1 TRANSISTOR RF MIXER

No. 035101. )
Specify when ordering A single tuned circuit intended

for signal conversion in the 30 to
35.22 ea 170 MHz range. Harmonics of the OX
or OF-1 oscillator are used for injec-
tion in the 60 to 179 MHz range. 3 to 20 4
MHz, Lo Kit, Cat. No. 035105. 20 to 170
MHz, Hi Kit, Cat. No. 035106.
Specify when ordering.
OF-1 OSCILLATOR $5.80 ea.
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theMdﬁswed crystal. 2 to 22 PAX-1 TRANSISTOR
o~ z, OF-1 LO, Cat. No. RF POWER AMP
(™Y 035108. 18 1o 60
MHz, OF-1 H | A single tuned output amplifier
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$4.48 ea depending on frequency and vol-
' ’ tage. Amplifier can be amplitude
modulated 3 to 30 MHz, Cat. No.
035104, Specify when ardering.

$6.06 ea.
SAX-1 TRANSISTOR RF AMP

A small signal amplifier to drive BAX-1
the MXX-1 Mixer. Single BROADBAND AMP
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put. 3to 20 MHz, Lo Kit, which may be used as a
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to 170 MHz, Hi Kit, and audio applications. 20 Hz
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Specify when ordering gain. Cat. No. 035107.
$5.80 ea. Specify when ordering
$6.06 ea.
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Cat. No. Specifications

031080 3 to 20 MHz — for use in OX OSC Lo
Specify when ordering $6.25 ea.

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

031300 3 to 20 MHz — For use in OF-1L OSC
Specify when ordering $5.22 ea.

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

Shipping and postage (inside U.S., Canada and Mexico only)

will be prepaid by International. Prices quoted for U.S.,

Canada and Mexico orders only. Orders for shipment to other

countries will be quoted on request. Address orders to:
M/S Dept., P.O. Box 32457,

Oklahoma City, Oklahoma 73132
INTERNATIONAL CRYSTAL MFG.CO., INC.
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BENCHMARKS

Apartment Hamming

| have just joined the ranks of
the married population, which
means | had to leave my home of
long standing. This also meant
leaving behind a tower, beam an-
tenna, and several fixed anten-
nas. | am now living in an apart-:

A mounting bracket and Hustler HLM
trunk-lid mount hold the antenna in a
horizontal position gutside the window.
It normally works on 2, 10, and 15 meters,
and by adding a resonator as shown
here, will hit the lower bands too.
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ment, which is far from the most
desirable place for hamming.

The first couple of months
that | lived here, | tried different
sorts of loop antennas; end-fed,
top-fed, window-screen-fed, but
nothing seemed to work very ef-
fectively. The window screens
loaded fine on 10 and 15 meters,
(SWR about 2:1) but the pattern
just wasn't there.

| finally found an antenna
stuffed away in some boxes; one
| had used for two-meter opera-
tion. It was a Hustler 5/8-wave
mobile antenna. After experi-
menting for a while, | found that
| could get it to efficiently load
up on 10 and 15 meters.

Here is the arrangement | fi-
nally ended up with. The 5/8-
wavelength (2.1 meters, or 84 in-
ches) on 2 meters is very close
to 1/4-wavelength on 10 meters. |
rolled a 5-meter (50-foot) length
of RG-8/U Polyfoam coax cable
into a coil about 30 cm (12
inches) in diameter. | connected
6 meters (20 feet) of RG-59/U
cable to the coiled coax, and ran
it through the window beside
the air conditioning unit to the
mount for the antenna. For sup-
port, | used a mobile-radio
mounting bracket bolted to the
window sill. The antenna mount
is an “HLM"” New-Tronics Hus-
tler trunk mount.

When | operate on 2, 10, or 15
meters | use the complete
model CG-144 antenna. | have
found that it will load up across
the whole 2-meter band with an

SWR of about 1.7:1. It will load
up on 10 meters on 28.000 to
28.200 to about 1.5:1, and up at
28.500 to 28.800 about 1.8:1. If
you go abave 29.100 it goes back
down to 1.5:1. On 15 meters, the
SWR is 2.8:1 across the whole
band. (As soon as | can afford it,
I'm going to purchase a 15-meter
mobile resonator!) For 20, 40
and 80 meters 1 am using the
Hustler RM-20S, RM-40, and
RM-80 mobile resonators. This
is where the MO1 or MO2 mast
would come in handy. Instead of
slipping these resonators over
the bottom portion of the
CG-144 antenna, as in the
photograph, they could be
screwed onto the mast more
securely.

Our tenth floor antenna ar-
rangement is inconspicuous
from the ground, and is very fast
and easy to install. Don't let its
size fool you! I've worked New
Zealand, Australia, and Germany
so far, on 10 and 15 meters. | am
also trying for WAS on 40.

Having solved the anienna problem, the
next challenge was a place for a shack. A
cozy 3 by 6 foot closet serves the pur-
pose.

| failed to mention one other
drawback about apartments, es-
pecially a one-bedroom apart-
ment — there’s not much room
to operate! My XYL has put me in
company with all of our extra
boxes and coats in the coat clos-
et, see photograph. See you far-

ther down the old coat hanger!
Eugene F. Gabry, WBOVTF



Amateur Hadlo

1 ‘Here's your chance to tell the world what you th:ink of your equipi"n'ent.

When you mention public serv-
ice among a group of Ama-
teurs, the reaction is usually
something like “Oh, yeah, that
message-handling stuff,” or,
“Well . . . I'm a member of the
Sunday Morning Pizza-Parlor
Net on the local repeater, and
we handled twenty-one mes-
sages during the blizzard last
winter.”

That's public service, but it's
the Amateur Radio community
performing a service for the
rest of the world. Let's try it the
other way around; how about
some service for Amateurs for
a change, especially for the
newcomers.

The idea is simply this:
evaluate your Amateur equip-
ment and let Ham Radio
Horizons know about it. The

results will be published for all
to see and heed (or disregard,
as they see fit).

This type of test is based
upon the old truism that the
marketplace is the final test of

BY THOMAS McMU'LLEN, WiSL

a product. Problems can arise
when you rely just on what you
hear — only those who are
grossly dissatisfied will make
noises about it, and they may
not represent a fair cross-
section of equipment in use.
There may be 100 satisfied
owners (the silent majority) for
every ham who thinks he got a
lemon (and he may have very
valid reasons for thinking so).

That's why we would like to
hear from everyone who has a
rig of the types indicated on
the Owner Report form: This
month, we’re looking for
evaluations of the Atlas
210X/215X, the Drake Twins
T4XC/R4C, or the Kenwood
TS-820. In coming months, we'll
be requesting reports on other
popular rigs.

To make the processing of
responses a manageable job, it
was necessary for us to design
the Owner Report as a ques-
tionnaire. Obviously, to allow
someone to ramble on for page

after page about his pet or his
“lemon’ would present an
impossible problem in evaluat-
ing the reports and sifting the
data. The Ham Radio Horizons
staff has carefully considered
the type and number of ques-
tions we would like you to
answer, and we believe they
will provide valuable feedback.
This information will serve as a
guideline to new Amateurs who
want to know what kind of rig
they should consider, what
they should expect of it, and
what to avoid. It will also
provide equipment manufactur-
ers and designers with some
useful guidelines for the
engineering of new gear, or for
correcting major problems (if
any) in equipment they now
have in the hands of Amateurs.
The end result should be better
service to all Amateurs. We'll
all be winners.

Guidelines

It should take you only a few
minutes to fill out the Report
form on the next two pages.
Most answers can be a simple
Yes or No, or an X or a check-
mark. In some cases, com-
ments are asked for. Don’t be
afraid to say what you really
think about the point in ques-
tion. Was the dealer uncoopera-
tive? Did it take too long to
obtain a part needed for
service? Was the equipment
damaged in shipment? Was the
sales promotion or the adver-
tisement misleading? Say so.
Don’'t worry — if you indicate
that you don’t want your name
used, we will honor that

July 1979 [}Eﬂ 57



request. We're not out to “get”
anyone, nor are we out to let
anyone off easy. As a line in an
old TV show used togo . . .
“Just the facts, sir,” (or Ma'am,
as the case may be).

We're looking for Owner's
reports, please; if you've
listened to a buddy praise or
grumble about his rig, talk him
into filling out the report. A
club station? Well — okay,
we’ll accept your report based
on your use of it.

Note that we're asking about
three rigs on the first Report.
Just indicate which of the three
you're talking about in your
response, and we’ll sort them
out. Our published report will
be on one rig at a time. Impor-
tant: if you have more than one
rig of the type you're talking
about, or if you own (or have
owned) one or more of the
other brands and models indi-
cated, send us an addressed,

stamped envelope and we’ll rush

extra forms right back to you.
Note the optional personal
data section, item 26, on the
second page. You don’t have to
fill in every line — you can
leave them all blank if you
wish. We have no desire to get
you in trouble with your friend-
ly local dealer if you feel that
might be a problem. However,
if you wish to “stand up and be
counted,” then fill in the name
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and address portion, and sign
the form. We may, or we may
not, publish portions of your
comments, depending upon
space avajlable.

As the saying goes, this can
be a fun thing. However, it also
has its serious side. If there are
outstanding problems in the
rigs we depend upon, here's
the chance to call them to the
attention of the people who
make and sell (and service)
Amateur equipment. If your rig
has always lived up to your
expectations, and you couldn't
ask for anything better — that's
a great recommendation to new
Amateurs, and a pat on the

Obviously, very new models
would not get a fair shake until
enough of them are out in the
field to obtain a meaningful
number of comments. This will
all work out well, though — by
the time we have gathered and
published results on the rigs
that have been around a while,
the newer ones will have been
used and evaluated by more
hams. Keep watching the
pages of Ham Radio Horizons
for announcements.

An important point must be
made here: this is nof a com-
parison. We’re not comparing
any make or model with any
other make or model. The

back for the engineers who
designed the thing in the first
place.

Deadline

Note the cutoff date for
getting your comments back to
Ham Radio Horizons — August
31. It will take quite a bit of
time to evaluate and arrange
the responses, which means
you'll see the results later this
year. Results for each type of
equipment will be published in
separate issues. Note that
there is a space on the form for
you to tell us what rig(s) you
would like to see reported on in
the future. We have several in
mind, but your voice counts,
too. If you don't have a rig of
the type named, send us a
postecard with your choice of
equipment to be reviewed.

Report Form No. 1 concerns
the Kenwood TS5-820, the Drake
C-line, or the Atlas 210X/215X.
Future reports will cover
equipment by Yaesu, Ten-Tec,
Swan, Alda, Heath, and lcom,
as well as other models by
Drake, Kenwood, and Atlas. All
popular equipment will have its
day in the sun.

We're looking forward to
some interesting results and
comments. There may well be
some pleasant surprises in
store, as well as some that are
unpopular. That's fine, and, to
borrow a modern cliche, the
bottom line tells it all: would
you buy this rig again?

Fill in the Report Form, and
mail it in right away to Ham
Radio Horizons, Owner's
Report No. 1, Greenville, NH
03048. HRH



M RADIO

RIZONS

Owner Report on Amateur Radio Equipment

(Fill out this form in accordance with your experience. Please type or print clearly.)

1. Make and Model (circle one only) Atlas 210X/215X Drake Twins T4XC/R4C Kenwood TS-820
2. What yeardid you buy it? New? Used?
3. Where did you buy it? Dealer Mail Order Individual Flea Market
800 Number Other
4. Would you buy from the same source again?
5. Amount of use: Daily Often Occasional Seldom
6. Is this your primary or backup rig?
7. What modes have you used? cw S5&B RTTY SSTV. AM
Cther
8. Whatis therig's best feature?
9. Why?
10. Worst feature?
11. Why?
12. Have you had any problems? Explain
13. Have you had the rig serviced? Where? Manufacturer Dealer Other
14. Was the service satisfactory? Yes No
15. What accessories have you purchased for this rig?
16. Have you been able to obtain all the accessories and parts you need?
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17. Have you been satisfied with these accessories? Yes No

18. If not, why?

19. Accessories you would like for thisrig

20. Additional features you would like to see in arig of this type

21. Give the equipment a score from 1 to 10 (with 1 being poorest, 5 average, and 10 excellent).

Ease of operation Performance
Reliability Maintenance
Durability Parts Availability

(in continuous use)

Accessories

Instruction Book (ease of cannection)
Dealer Service Price
Quality of Workmanship Flexibility
22. How long have you been licensed? Your Age License Class
Principal activities: Contest DX Rag Chewing
Traffic Handling Experimenter,
23. What antennado you use most? Beam Wire Other

24. What rig would you like to see reported onin the future?

25. Would you buy this same rig again?

26. (Optional: fill in the following only if you wish.)

Submitted by: Name Call
Address
City State__- Zip
(Signature)

(Your signature authorizes Ham Radio Horizons to
quote portions of your comments in our report.) May we
use your name andfor call?

Yes No

Note: If you own more than one of the rigs indicated, please write to us for additional copies
of this form. Use a separate form for areport on each rig.

Completed survey forms must be returned no later than August 31, 1979, to be included in our report.
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The Last Ampilitier You Will Buy - LUNAR

You've tried the others with letters and directions in their names — NOW buy the Reliable
LUNAR Amplifier, the one with the built in receiver preamplifier.

INTRODUCING OUR NEW AMP
MODEL 2M10-250P

s 3 watls in, 125 watts output.

* 10 watts in, 250 watts oulput.

= Linearized amp for SSB use.

LUNAR’S RECEIVING PRE-AMPS
These ultra performance receiving preamplifiers are suitable to
the most demanding needs where low noise figure s important!

Write for Free Flyer!

BI LINEAR VHF MODELS
Covers entire Amateur Band wio Tuning
o Built-in Receiver Preamplifier
* Automatic T-R Switching
* Exceeds FCC R&0 20777 Requirements of -60 dB
* Variable T-R Delay for SSB/ICW use
* Preamp & Power Amp Independently Conlrollable
* Preamp nom 10 dB gain, 2 dB Overall NF
* Functionally Designed Package includes mounting lip

MODEL DESCRIPTION LIST

B6M3-50P 3W in 50W oul 50 MHz Bi-Linear $199 .95
B8M10-120P 10W in 120W outl 50 MHz 26995
2M10-80P 10W in BOW oul 144 MHz 199.95
2M25-150F 25W i 150W oul 144 MHz hi-linearity 268.95
2M30-160P J0W in 1B0W out 144 MHz 269.95
2M10-250P 10W i 250W out 144 MHz 419.95
1.3M10-70P 10W in 7OW out 220 MHz 199.95
1.3M30-140P J0W in 140W out 220 MHz 279.95
VHF10-70P 10W in 70W oul 148174 MHz 15 MHZ) 239.95
VHF30-150P 30W in 150W out 148:74 MHz (5 MH2) 309.95

Models available for the 148-174 MHz bands, 5 MHz segments.
Other models 50 thru 432 MHz bands plus power units out in
near future,

DISTRIBUTED BY:

MADISON ELECTRONICS

1508 McKinney » Houston, TX 77002
(713) 658-0268

ROSS
DISTRIBUTING

COMPANY

Ross J. Hansen, WB7BYZ
78 South State, Preston, ldaho 83263
(208) 852-0830

Ross Specials: Looking for a good buy in Ham
Gear? Call all the Watts lines first, then call me. |
will be $1.50 to $40.00 less depending on the
amount of your purchase. Plus | want to be sure
that you are happy with your selection. We have
Kenwood, Yaesu, lcom, Ten-Tec, Drake, Dentron,
Hygain, ETO, Mosley, Cush-Craft, Hustler, Larsen,
Taylor, MFJ, etc. We have the largest stock and
best selection of amateur equipment in the Inter-
mountain West. Call (208) 852-0830. Close Mon-
days at 2 p.m.

More details? Ad Check page 78.

State of the art

TECHNICAL EXCELLENCE

in RTTY

FSK 1000 no compromise
er and computer far landline

pr new
“circuit directly [inks your recei
copy ‘over radio circuits.

Computer grade design and
parts including 48 op. amps.

Continuously tunable shift
flram 100 to 1000 Hz.

Stops QRM with selectable
55 or 100 Hz. filters and
two tone limiterless operation

Video operation available.
We can install your Xitex
SCT 100 board inside, too

Decision level correction
circuits reduce selective fade

Write Tor details. Visa and
Master Charge accepted

Being introduced now at

$397.00

FOB Columbus, Ohio

RL

700 Taylor Road
Columbus, Ohio 43230
(614) BBY4-24bY
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PRODUCT
SHOWCASE

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

1C-280 Mobile
Transceiver

The versatility of a microproc-
essor is exemplified in the intro-
duction of the ICOM [C-280 fm
mobile radio for two meters. Re-
ferred to as the ‘‘remotable”
radio, the 1C-280 actually comes
assembled for immediate opera-
tion as one box. However, the
same radio may be operated as
separate units by removing the
head and connecting the opticn-
al remote cable to each unit. You
can then mount the central head
inasmall place where almost no
other radio will fit.

“Remotability” is not the only
reason to have an IC-280. The mi-
croprocessor covers all 4 MHz of
the 2-meter band, plus some at
both ends, in 15- or 5-kHz steps
which are selected by the user
or the microprocessor. In addi-
tion, there are three memory
channels to store any frequency
which can be programmed on
the dial.

The modular 10-watt output
stage has plenty of power to
drive the most popular ampli-
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fiers to full output. The contin-
uous display of frequency in
transmit, receive, or memory
position makes the 1C-280 the
easiest-to-use fm radio, and the
best-performing fm radio that
ICOM has designed to date. All
ICOM dealers should have them
in stock and on display now. See
one today at your authorized
ICOM dealer, or contact ICOM
East, Inc., 3331 Towerwood
Drive, Dallas, Texas 75234; or
ICOM West, Inc., 13256 Northrup
Way, Suite 3, Bellevue, Washing-
ton 98005.

Hy-Gain Model
TH5DX Antenna

Hy-Gain Electronics, division
of Telex Communications, Inc.,
introduces the newest member
of the famous Thunderbird line
of tri-band antennas. The TH5DX
offers outstanding performance
on 20, 15, and 10 meters. It fea-
tures 5 elements on an 18-foot
boom, with 3 active elements on
15 and 20 meters and 4 active
elements on 10 meters. The
TH5DX also uses separate air-
dielectric Hy-Q traps for each
band. This allows the TH5DX to
be set for the maximum front-to-
back ratio, and the minimum
beam width possible for a tri-
band antenna of this size.

Also standard on this antenna
are Hy-Gain's unigue beta-
match, rugged boom-to-mast
bracket, taper-swaged elements,
and improved element-compres-
sion clamps.

Contact your nearby Hy-Gain
dealer, or write to Hy-Gain Elec-
tronics, Division of Telex Indus-
tries, 8601 Northeast Highway 6,
Lincoln, Nebraska 68505.

DS2000 RTTY Terminal

HAL Communications is
proud to anncunce a new com-
pact and low cost RTTY terminal
— the DS2000 KSR. The new ter-
minal features operation with
Baudot, ASCII, and Morse codes
(Morse receive capability option-
al) and incorporates many of the
features of more expensive ter-

minals. A new 72-character line
by 24-line display format, two 32-
character programmable “Here
Is’ messages, and CW identifi-
cation at the touch of a key
simplify operation. A terminal-
status line keeps the operator
aware of data rate, data code,
and other terminal conditions.
Text is transmitted one word at a
time and editing is possible any-
where in the line being com-
posed. All terminal functions are
controlled by a combination of a
control key and a key from the
top row of the keyboard.

Other deluxe features such as
unshift-on-space, synchronous
idle, keyboard-operated switch,
and both QBF and RY test mes-
sages are available at the stroke
of a key. Connect the DS2000
KSR to a standard 18-120 mA,

200 Vdc {maximum) current loop
for Baudot and ASCII operation.

Morse output is accomplished
via a transistor switch to ground
for keying either “grid-block’ or
“cathode” circuits. An optional
Morse receive board (MR2000) is
available for reception of Morse
code at rates from 1-175 wpm,
and is customer-installable —
allowing purchase at any time.
An optional 8-inch (diagonal-
measure) video monitor is also
available.

The terminal weighs 6 |bs
(2.73 kg) net (10 Ibs/4.55 kg ship-
ping) and comes in an attractive
blue and beige cabinet. The
price of the DS2000 KSR is
$449.00. The MR2000 Morse
receive option sells for $149.00
and the optional ESM-914 9-inch
video monitor for $150.00. All
prices include shipping within
the United States. Contact HAL



Communications Corp., P.O.
Box 365, Urbana, lllinois 61801
for further information.

Yaesu FT-101ZD

Yaesu Electronics Corpora-
tion of Paramount, California, is
pleased to announce the intro-
duction of the FT-101ZD, a trans-
ceiver that is all new in design
and offers many of the features
of the internationally acclaimed
FT-901DM.

The FT-101ZD is a no-compro-
mise, high-frequency SSB/CW
transceiver which offers variable
i-f bandwidth from 2.4 kHz to 300
Hz, digital plus analog display, a
built-in rf speech processaor,
built-in ac power supply, a new

highly effective noise blanker,
rugged 6146B final tubes, all-
band coverage of 160 through 10
meters, WWV reception, plus
WARC band expandability and a
true frequency counter.

In addition, the FT-101ZD is
compatible with all of the FT-
901DM accessories. It is now
available from your local Yaesu
dealer.

Morse Code
Transceiver

Xitex Corporation in Dallas,
Texas, has just introduced a
Morse code transceiverdesigned
around a preprogrammed,
single-chip microcomputer for
the generation and reception of
Morse-code signals using a

standard ASCIlI or Baudot termi-
nal (such as Xitex Model SCT-

100). Applications include mili-
tary, Amateur Radio, plus cer-
tain commercial communication
systems.

The microcomputer’s on-chip
2048-byte ROM contains both
the SEND and COPY algorithms,
plus a software UART with multi-

ple ASCIl and Baudot baud rates.
All timing signals are generated
internally from a 4-MHz crystal.
This not only reduces system
costs, but also virtually elimi-
nates RFIl generation or suscep-
tibility.

The COPY portion of the de-
vice provides automatic syn-
chronization from 1 to 150 WPM

EW TOWER DESIGN

|
N7 TRI-EX’S “SUPER Z 25” TEN FOOT (3 METER)
\ Il TOWER SECTION
[ § * Tower sections may be joined to 200 feet (61 meters) high.
[~ —7
- = Stronger — Full strength for the entire ten foot length.
\ _! No swedged insertion joints. Meets Uniform Building Code.
| M
AL * Full ten foot useful length — No three and one-half inch
L loss of length per section as occurs when joining tower
\ I/ sections which have swedged joints.
i
t * Easy to erect — Joining sleeve fits easily into each lower
\] section leg and holds tower sections together while sec-
= tions are being bolted.
\ “ : * Can be disassembled easily — The joining sleeve tends
i not to freeze into the next section like a swedged joint
V tends to do; thus a “Super Z 25" tower may be dis-
T assembled after long use and re-erected at another location.
\ { * Steel tower section — Hot dipped galvanized (42 Ibs. - 19 kg.)
J i o Lightweight, strong, non-corroding Triexium™ tower
) section (18.5 Ibs. - B.4 kg.) also available. Triexium™ is a

special space-age, lightweight, high-strength alloy similar
to those used in jet planes and space craft. It is non-
corroding and cannot rust. It is care-free and maintenance-
free. It meets Uniform Building Code and is actually
stronger than steel sections. It never needs painting.

:‘ !
}
L
=

See your dealer or call or write Tri-Ex for
more information today.

[ ] ®
Fi= EX TOWER CORPORATION

7182 Rasmussen Avenue, Visalia, California 93277
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while it is continuously comput-
ing and displaying the corre-
sponding WPM value,

The SEND mode features in-
clude precise control of the out-
put Morse WPM rate in unit in-
crements from 1 to 150 WPM,
plus a 32-byte buffer which can
be edited prior to transmission.

Another feature permits both
SEND and COPY operation in a
unique “RTTY emulate” mode.
This permits the transmission of

a 60 character ASCIl subset
using standard Morse codes,
plus new codes defined for spe-
cial symbols and control charac-
ters (such as line feed, space,
carriage return, etc.).

The MRS-100 Morse transceiv-
er will be available in October
from authorized distributors or
directly from Xitex. It will be
offered in three basic configura-
tions: a partial kit including the
microcomputer and blank print-

Attention HAMS

LAGKING

fora gr

Do not attempt to
raise antenna or
antenna support
near power lings=
YOU CAN BE KILLED!

at tower?

Three good reasons
to use Universal Towers

1 LIGHT WEIGHT - In addition
= toits weight advantages.
aluminum offers maintenance-
free lifetime beauty. Eliminates
painting and ugly rust inherent
in steel towers.

EASY ASSEMBLY - Child's play
» to assemble. You can easily
put together a tower on the ground
and walk it up. or assemble it erect
section by section.

STRENGTH - Important to
» your choice of a tower.
Universal Towers are tested
to withstand the force of BO
m.p.h. winds and are designed
to resist winds exceeding that
velocity.

In addition to all of these advantages, the total cost of a
Universal Aluminum Tower is less than that of similar
steel towers extended over the life of the tower.

If you have any questions regarding our product
line, please contact your local distributor

or call or write for information.

UNIVERSAL TOWERS

Universal Manufactunng Co. 12357 E. 8 Mile Rd. Warren, Mich 48089 (313] 774- 4140

FREE STANDING ALUMINUM TOWER
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_placement transistors,

ed circuit boards for $95; a full
kit including an enclosure,
power supply, and all other com-
ponents necessary to construct
a complete system (less termi-
nal) for $225; plus an assembled
and tested unit for $295. All in-
quiries should be made to Xitex
Corporation, 13628 Neutron,
P.O. Box 402110, Dallas, Texas
75240.

RCA 1979 SK Solid
State Replacement

Guide

A 1979 edition of the RCA SK
Top-of-the-Line Solid-State Re-
placement Guide lists 957 solid-
state replacement devices that
will replace over 153,000 domes-
tic and foreign types. It is the
only guide that features a dual
numbering system, consisting
of the SK stock numbers and the
stock numbers used in the other
leading numbering system.

Along with the SK stock num-
ber, all SK listings in the Guide
feature, where applicable, the
stock number of the numbering
system used by ECG,* REN, and
TM. For example, the SK 3444, a
direct replacement for the ECG
123A, is now listed as SK 3444/
123A. This dual numbering sys-
tem makes it easier than ever for
a dealer to locate the correct
solid state replacement device
by using the 1979 RCA SK Re-
placement Guide.

This new edition, RCA’s larg-
est SK Replacement Guide to
date, features easy-to-read infor-
mation on RCA's full line of re-
rectifi-
ers, thyristors, integrated cir-
cuits, and high-voltage triplers.
The Guide also includes an in-
dex and a comprehensive data
section with listings grouped ac-
cording to type of device. Obtain
the 339-page Guide from your
local RCA SK Distributor, or
send check or money order for
$1.50 to RCA Distributor and
Special Products, P.O. Box 597,
Woodbury, New Jersey 08096.
Ask for 1979 SK Directory
SPG202X.

"A trademark of GTE/Sylvania.
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THI;RIBS W New! Two full watts output!

Thrqw rocks on 40 or 80 for $25.95*

only

$25.95

| B < o0 TRONCS MR -

Kantronics Rockhound transmitter

Jump into QRP!
The Kantronics Rockhound QRP transmitter now generates a
two-watt CW signal anywhere on 40 or 80 meters, depending on your model

MODEL 4431 THRULINE®

RF DIRECTIONAL WATTMETER

with VARIABLE RF choice. With the right crystal and a little luck, Granite Falls, Ml is just a
SIGNAL SAMPLER — BUILT IN stone's throw from Boulder, CO,
IN 5TOCK FOR PROMPT DELIVERY Slip the Rockhound inte your pocket for mountain hikes or camping

trips. It's only 3%2" by 4" by 1¥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 Rockhound on the airl
M Start throwing today, our address is below.
associates ¢ $29.90 with crystal. 7.125 or 3.725 MHz auvailable.
115 BELLARMINE
ROCHESTER, Ml 48063 | TQ
CALL TOLL FREE EKAN ) ONIGS
800 — 521-2333 A The Lightweight Champs.

IN MICHIGAN 313 — 3750420 st Lt TSI el

.
(el B @
UNADILLA

"W2AU Balups St

AUTHORIZED DISTRIBUTOR

FULL-POWER, QUALITY
HAM ANTENNA PARTS

AT YOUR DEALER

Ilnsly

51495

DEMANDED BY ® BALUNS - TRAPS-INSULATORS
PROFESSIONALS ) .+ QUAD PARTS-AKTENNA KITS
WORLD-WIDE 2ogow |+ BOOM/MAST MOUNTS - WIRE

OVER 12YEARS PEP « CABLE-CONNECTORS

= =20l *The Original Lightaing Arrest WRITE FOR FULL CATALDG

_— « 6507 Streng1h [Enclose 30¢ Stamps ]
HOTEL T e W TV unapitLa/meveo oivision oest HRH)
LAS VEGAS, NEVADA R e i i i
[NYS Cellect 315.437-3953]
JANUARY 10-13, 1980 k_ — DEALERS WANTED- OVER 300 WORLD- WIDE 1;_:#‘

OVER 16,000 ATLAS 210x
TRANSCEIVERS SOLD IN 5 YEARS

To mark this impressive accomplishment, Atlas is producing a special model,

With gver 16.000 210x/215x%s in the the ATLAS 21 Ox Limitea Ed‘.tion

‘=ie=d1.l WE'ret ;‘hnw"-‘g lUUL= appﬁfﬁétatm“ With these added new features:
by oitering this specsal Limited Echtion - .

SR i Tattites. abing i * Receiver Incremental Tuning (RIT)
Crease in price * CW coverage of 10 meters
L ]
[ ]

But this 15 a limited edition, 50 come in Power increased to 250 watts
or call today to order yours

i Special front panel with commemorative gold
[ ] : name plate
@ LIMITED EDITION 210x . . . . °765. List Ordar today with conltidance. We are an authorized Atlas dealer and the

East Coast Service Center for Atlas. Pennsylvania residents please add 6% Sales Tax.

mmem|  wiun_m OPECIALTY COMMUNICATIONS & vesee  srecas.zon




Swan’s
Success Story:

100M X Power House

The Field-Proven Rig the Whole World’s Talking About.

235 Watt PEP Price? You won't All solid state quality American
and CW on believe it! Just ask construction, with epoxy glass
ALL Bands yourdealer. boards to withstand the

rugged mobile environment.

. 305 Airport Road
5 Oceanside, CA 92054
ELECTRONICS 7147577526

Amdmaum Mmamwatmmm




A Knob with a new

twist VRS "

» VRS — Variable Rate

Swan Astro 150 Exclusive | S g

- technique for unprecedented
Microprocessor Control | smieciiiee™
W/memory gives you over g, o o ox sinc
100,000 fully synthesized ' cos seie TS

= Price? See your authorized SWAN

frequencies, and more! | *7rcer see o surpriss

19¢& 388

ASTRC 150 SSB TRANSCEIVER

cliBads PEP 0 oo CWE 0 _ _ |
oltput in watts .. lor semi. 20M — 13.8-16.0 M
~‘and receive © switch . 40M — B0B3MHz
SEARdE  selected) 80M — 3.04.5 MHz
: Rl 160M — 1.8-2.4 MHz*

“*in lieu of 10M band
on Model Astro 161

Mike Tuning
For accurate 100 Hz
steps or fixed rate scan.

PSU-5 : : 1 = |4
Power Supply 1 2 __Ja — AR \J
with Speaker =\ —— P ASTRO 150 e

Transceiver ST-3 Antenr.r-aT.uner
F SSB TRANSCEIVER AVAILABLE

ASTRO150 ) Swamn

A member of the Cutic Garpn-amtm'nrmppmag:
305 Airport Road / Oceanside, CA 32054 / 714-757-7525




14,

15.

18.

19.

20.
21.

23.

24,

25.

26

27

28

29,

30.

.,

32,

33

34,

AAU NEWS (b}

Award-winning monthly newsmagazine
covering AAU-related topics, sports, cham-
pionships, people and programs—including
a calendar of upcoming events.
AMERICAN FILM  (b)

Previews significant new motion picture
and lelevision productions.

THE ASIA MAIL  (b)

American perspectives on Asia and the
Pacific.

BACKPACKER (b)

In depth articles on backpacker activities
on the trail.

BACKPACKER FOOTNOTES  (b)
8-page newsletter wrilten by "Backpacker”
readers.

BOW & ARROW  (b)

All phases of archery, with emphasis on
bowhunting.

CONSERVATIVE DIGEST {b)

A digest of the nation’s best conservative
writing.

CYCLE NEWS (b}

For experienced motorcycle riders, fans
and their families.

DISCOWORLD MAGAZINE (b}
America's only disco magazine.

EAST WEST JOURNAL (b)

The Magazine of Natural Living

THE EXCEPTIONAL PARENT (b}
Children with disabilities/practical infor-
mation.

THE FOOTBALL NEWS  (m)

America’s Number One Football Publica-
tion,

THE GARDENER (m)

Men's Garden Clubs of America

GUN WORLD [mj)

All phases of shooting: emphasis on new
products, hunting, law enforcement.

Ham Radio HORIZONS (b}
Introduction to Amateur Radio

THE HAPPY WANDERER (b}

Coded listings on travel destinations for
trip planning

HOOF BEATS  (b)

For harness racing participants and spec-
tators.

HORSE and HORSEMAN (b}

All phases of horsemanship; equine train-
ing.

HORSE ILLUSTRATED  (b)

Far the serious horse enthusiast who shows
and trains horses of various breeds. Em-
phasis on photographs.

JAZZ ECHO NEWSPAPER (b}

News publicalion dedicaled 1o happenings
in the jazz world internationally.

JAZZ FORUM  (b)

In depth fealture stories reviewing records,
books, festivals and tours; interviews with
known musicians.

JOURMNAL OF

APPLIED MANAGEMENT  (b)

A protessional publication for managing
exacutives

LAKELAND BOATING  (b)

For freshwater sailors and power Doalers.
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37.

38.

39,

41.

42,

43.

44,

45,

46,

47,

48
49,

50.

51.

52.

TO ORDER

(1) Cut out the coupon

(2) Circle the NUMBERS of the magazines you
want a sample copy of

Only (3) Fill out the coupon

50¢ (4) Mail coupon with 50¢ jor EACH magazine
selected

each

(5) Expect delivery in 8-10 weeks

MUSIC CITY NEWS  (b)

Country's Best—The Scund of a City Heard
Around The World,

NEW ENGLAND SENIOR CITIZEN  (b)
A New England monthly newspaper for
senior citizens.

NORTH LIGHT (b}

a source book for artists.

NURSING JOB NEWS  (b)

A monthly national marketplace for nurs-
ing job opportunities.

THE OUTDOOR PRESS (m)

Weekly news for Northwest sportsmen.
PADDLE WORLD (b)

World's First/Only Platform/Paddle Tennis,
Paddleball Publication

PERSONAL COMPUTING (b}

Leading the Way to Computer Mastery.
PET NEWS MAGAZINE (b}
Educational Pet Journal by Pet and Animal
Professionals.

PRO FOOTBALL WEEKLY  (m)
America’'s #1 Authority on Professional
Foatball,

RACQUET MAGAZINE (b}

The Journal of Racquet Sports.
RACQUETBALL ILLUSTRATED  (b)
The ultimate in racquetball coverage from
the beginning player to the pro tour.
ROAD RIDER MAGAZINE  (b)

For the Touring Motorcyclist since 1963,
RODEO NEWS  (b)

The Total Redeo Industry Magazine.
RUGBY MAGAZINE (b)

A complete coverage of U.S. and Inter-
national Rugby.

THE RUNNER (b}

The Total Magazine for Runners
SADDLE and BRIDLE  (b)

A show horse magazine primarily dealing
with the American Saddiebred Horse.

Magazine appeals ro: fm) Men

SAILING  (b)

Far sailboal enthusiasts, features racing
and cruising, Photographs sailing action
around our country’s coasts and the Great
Lakes.

SENIOH AMERICAN NEWS b}

A national monthly newspaper for senior
Americans

THE SOAP BOX  (b)

The Newsmagazine ol Spap Opera.
SPINNING WHEEL (b}

Antiques and Early Crafts.

The SPOTLIGHT  (b)

"The other side of the news.” Of interest to
consumers, taxpayers and voters. Vital views
of political and economic importance.
SUPER-8 FILMAKER (b}

Geared to amateurs, independent filmak-
ers and professionals as well as to educa-
tion, industry and government,

TODAY'S ANIMAL HEALTH (b}
Animal health, nutrition, behavior and
training; including special features
TROPICAL FISH HOBBYIST (b}
Largest aguarium magazine in the worid
featuring color photographs
VELO-NEWS  (b)

A journal of bicycle racing

VIDEO MAGAZINE  (b)

Programming and new products for home
video recording fans.

VINTAGE MAGAZINE  (b)

The voice of the wine consumer.
WESTERN FLYER  (b)

General aviation stories and photos

THE WESTERN HORSEMAN  (b)

The World's Leading Horse Publication.
X-COUNTRY SKIER  (b)

Only Complete Family/Fun Cross-Country
Skiing Publication

(sampie of this will ba sent by Nov |

{w) Women () Both

FairMail Service, Inc., P.O. Box 1368, Dept. 26
Plainfield, New Jersey 07061

Enclosed is $

for a sample copy of

magazines. Please

arrange to send me these samples as soon as possible.

CIRCLE THE MAGAZINES YOU WANT:

12 13 14 15 17 18 19 20 21 22 23 24 25 26 27 28
29 30 31 32 33 34 37 38 39 40 41 42 43 44 45 46 47 48
49 50 51 52 53 54 55 56 57 S8 59 61 62 63 64 65 66 67

11

Name (please print)
Address

City/State

Offer expires December 31, 1979,

More details? Ad Check page 78.



much for less.

HR-LB Here's the log book every-
ang is talking about This new affar-
ing from KRB is far superior lo any
other log available today! With aver
2.000 entrigs, you have twice as
much space for 1855 cost in compar-
500 to its nearest competitar. There
are B0 big (8% x 11) pages, 30
entries per page for an “easy-count”
during cenies spec
trum chart, calisign pr an
much more, This 15 ungueslionably
the best leg ook value anywhera
B0 pages. © 1878 Speralbound

$1.75

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

Ham Radio’s Bookstore
Greenville, NH 03048

PERFORMANCE
SPEAKS FOR
ITSELF!

Pace COMMUNICATOR

PATHCOM INC. AMATEUR PRODUCTS GROUP
24105 SOUTH FRAMPTON « HARBOR CITY, CA 90710

CALLTOLL FREE 800-421-1196

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
frorn date of purchase. 1 year = 2 years from date of
purchase.

(OUR RELIABLE SERVICE DEPARTMENT REPAIRS
NON-WARRANTY GEAR, TOO!)

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 tinal in mast cases, but we will try!
Try Our Competitive Prices, Too!

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

Call Don - K5AAD or Mike - W5VVM for specific
warranty claim questions.

POLICY SUBJECT TO CHANGE WITHOUT NOTICE

W ANIDIS O

Electronics Supply, Inc.
1508 McKinney, Houston, TX 77002, 713/658-0268




LOCATOR

TO HELP YOU FIND YOUR LOCAL AMATEUR RADIO DEALER

Arizona

POWER COMMUNICATIONS
6012 N. 27 AVENUE
PHOENIX, AZ 85017
602-242-6030

Arizorta’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 920064
213-477-1824 Trades
714-282-8682 San Diego
The Home of the One Year
Warranty — Full Service.

SHAVER RADIO

3550 LOCHINVAR AVE.
SANTA CLARA, CA 95051
408-247-4220

Atlas, Kenwood, Yaesu, KDK,
lcom, Tempo, Wilson, Ten-Tec.

Connecticut

THOMAS COMMUNICATIONS

95 KITTS LANE

MEWINGTON, CT 06111
800-243-7765

203-667-0811 - Conn. Res.

Call Us Toll Free —

See Our Full Page Ad in this |ssue.

Florida

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

West Coast's Only Full Service
Amateur Radio Stare

AMATEUR RADIO CENTER, INC.
2805 N.E. 2ND AVENUE
MIAMI, FL 33137
305-573-83383

The Place For Great Dependable
Names in Ham Radio

lowa

BOB SMITH ELECTRONICS
RFD #3, HIGHWAY 169 & 7
FORT DODGE, lA 50501
515-576-3886

For an EZ deal
800-247-2476/1793

lowa: 800-362-2371

RAY'S AMATEUR RADIO

1530 US HWY. 19 SOUTH
CLEARWATER, FL 33516
813-535-1416

Atlas, B&W, Bird, Cushcraft,
DenTron, Drake, Hustler, Hy-Gain,
lecom, K.D.K., Kenwood, MFJ,
Rohn, Swan, Ten-Tec, Wilson.

IHlinois

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

Illinois (Outside 312)

800-972-5841

Outside lllinois B00-621-5802

Hours 9:30-5:30 Mon., Tues., Wed.,
Fri.; 9:30-9:00 Thurs.; 9:00-3:00 Sat.

Delaware

DELAWARE AMATEUR SUPPLY
71 MEADOW ROAD

NEW CASTLE, DE 19720
302-328-7728

Delaware's Largest Stock of
Amateur Radic Equipment

& Accessories.
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KLAUS RADIO, INC.

8400 NO. PIONEER PARKWAY
PEORIA, IL 61614

309-691-4840

Let Us Quote Your Amateur Needs.

Kansas

ASSOCIATED RADIO COMM

8012 CONSER

OVERLAND PARK, KS 66204
913-381-5900

America's No. 1 Real Amateur Radio
Store. Trade - Sell - Buy.

Maryland

THE COMM CENTER INC.

9624 FT. MEADE ROAD
LAUREL PLAZA RT. 198
LAUREL, MD 20810
800-638-4486

R. L. Drake, Ten-Tec, ICOM, Swan,
Tempao, Wilson, DenTron, Mosley.

Massachusetts

TEL-COM, INC.

675 GREAT RD., RT. 119
LITTLETON, MA 01460
617-486-3040

The Ham Store of New England
You Can Rely On.

Minnesota

SPECTRONICS, INC.
1009 GARFIELD STREET
OAK PARK, IL 60304
312-848-6777

Ornie of America's Largest
Amateur and SWL Stores

PAL ELECTRONICS INC.

3452 FREMONT AVE. NO.
MINNEAPOLIS, MN 55412
612-521-4662

Midwest's Fastest Growing Ham
Store. Where Service Counts.



LOCATOR

Continued

Nebraska

COMMUNICATIONS CENTER, INC.
443 N, 48 STREET

LINCOLN, NE 68504
800-228-4097

Kenwood, Yaesu, Drake and Mare
at Discount Prices.

RADIOS UNLIMITED

P. 0. BOX 347

1760 EASTON AVENUE
SOMERSET, NJ 08873
201-469-4599

New Jersey's Fastest
Growing Ham Store.

New York

Pennsylvania

ELECTRONIC EXCHANGE

136 N, MAIN STREET
SOUDERTON, PA 18964
215-723-1200

Demonstrations, Sales, Service.
MNew/Used Amateur Radio Equip.

Nevada

COMMUNICATIONS CENTER WEST
1072 RANCHO DRIVE

LAS VEGAS, NV 89106
B00-634-6227

Kenwood, Yaesu, Drake and More
at Discount Prices.

New Hampshire

EVANS RADIO, INC.

BOX 8393, 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 million parts — Lowest prices

anywhere, Call us!

METUCHEN RADIO

216 MAIN STREET
METUCHEN, NJ 08840
201-494-8350

New and Used Ham Equipment.
WAZAET “T" Bruno

AM-COM ELECTRONICS INC.
RT. 5

NORTH UTICA SHOPPING CTR.
UTICA, NY 13502
315-732-3656

The Mohawk Valley's Newest and
Largest Electronics 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!
2-Way Service Shop on Premises!

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 K2IXN or Bob WA2MSH

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 Specialists.

South Dakota

BURGHARDT

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

Texas

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 cn all HF Gear

HARDIN ELECTRONICS
5635 EAST ROSEDALE
FORT WORTH, TX 76112
817-461-9761

You Bet Fort Worth

Has A Ham Store!

Dealers:

Y.ou should be

here too! Contact
HORIZONS today
for complete details.

0Ll 800-258-5353

I regardless of age.
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- TOWERS

by ALUMA

HIGHEST QUALITY
ALUMINUM & STEEL

60 Fi. Aluminum, A Steel
Crank-Up G
rank-Up
Muodel T-60-H Model SHD-40
Y TELESCOPING
[CRANK UF)

Y GUYED (STACK-UP)
W TILT-OVER MODELS

Easy to install. Low Prices.
Crank-ups to 100 fi.

EXCELLENT FOR

s Fullrange of adjustment in HAM COMMUNICATIONS

tension and contact spacing.

» Self-adjusting nylon and steg|
needle bearings.

* Solid silver contact points.

* Polished lucite paddles.

* Precision-machined, chrome
plated brass frames.

# Standard model has black,
textured finish base; deluxe
model is chrome plated.

» Heavy steel base; non-skid feet.

th

SPECIAL
Four Section 50 Fi.
Van Mounted Crank-Up
Aluma Tower

Ultimate
IAMBIC
PADDLE

WRITE FOR LITERATURE

BENCHER,INC,

333 W, Lake Sireel, Dept, A
Chicago, Illinois 60606 = {312) 263-1808

Owar 36 types aluminum
and steel towers made—
specials designed and
made—write for delails

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.

B/

ALL BAND TRAP ANTENNAS!

g L O g — SO f':_'—;éi_%,?v.,_,-m‘,: e

PRETUNED - COMPLETLY ASSEMBLED - i, FOR ALL MAKES & MODELS OF AMATEUR
ONLY ONE NEAT SMALL ANTENNA FOR Yy TRANSRECEIVERS - TRANSMITTERS -
UP TO 6 BANDS| EXCELLENT FOR CON- GUARANTEED FOR 2000 WATTS SSB
GESTED HOUSING AREAS - APARTMENTS 1000 WATTS CW. FOR NOVICE AND ALL
LIGHT - STRONG - ALMOST INVISIBLE! CLASS AMATEURS!

ALUMA TOWER CO.
Box 2806 HH
VERCO BEACH, FLA. 32960
PHONE ({305) 567-3423

TELEX 50-3405

Anytime you

COMPLETE AS SHOWN whh 90 ft. RGS58U-52 ohm feedline, and PL259 connector, insulators, 30 ft. b H I AFFIX
300 Ib. test dacron end supports, cenler connector with bullt In lighning arrester and static discharge - about your am
molded, sealed, weatherproof, resonant traps 1"X6"- you Just swhech to band desired for excellent worldwide Badio HORI- [
aperation - transmiting and recleving! WT. LESS THAN 5 LBS. ZONS subscrip- LABEL
160-80-40-20-15-10 bands 2 trap-- with S50 1. RGS58U - connector - Model TTTBU . | . $59.95 tion please II’1 I
80-40-20-15-10 bands 2 trep --- 102 ft. with 90 ft. RG58U - connector - Model 99BEU . . .$54.95 [ ihi
40-20-15-10 bands 2 trap --- 54ft. with 30 ft. RGSBU cosx - cannector - Model 1001BU . . $53.95 cluge a mailing l HERE
20-15-10 bands 2 trap === 26 ft. with 30 it. RG58U coax - connector - Mode| 100TBU . . .. $52.85 label to insure
SEND FULL PRICE FOR POST PAID INSURED DEL. IN USA. (Canade Is $5.00 extra for postage - prompt service l
clerlcal - customs - ete.) or order using  VISA Bank Americard - MASTER CHARGE - AMER, EX- on your inquiry.
PRESS. Give number and ex. date. Ph 1-308-236-5333 SAM - 6PM week days. We ship in 2-3 days. I
PRICES MAY INCREASE S0 - ORDER NOW AND SAVE! All antennas guaranteed for 1 year. Money CHANGE
back trial | Made in USA . FREE INFO.AVAILABLE ONLY FROM. OF ADDRESS !
WESTERN ELECTRONICS Dept. AH=- T Kearney, Nebraska, 68847 ¥
Moving? Please |
let us know 4-6 | —
weeks before- / \

— — — — — —— S T — — ——— — . e,

have a question

hand. Qr, if any-

thing is wrong with your current mail-
ing label, please carefully print the
updated information below and affix
your present label above.

PLEASE HELP US TO SERVE YOU BETTER

%&‘&E Greenville, NH 03048

e

Call
Name
Address
City
Stale Zip.

— — — — — — — — A — — —

I
!
|
!
!
!
|
I
I
1
l
|
I



RATES Regular classified is available
at 50¢ per word. Display classified (1 inch
deep x 2% inches wide) is $65, or at the 12x
rate is $50. All Ad Scan payable in advance.
No cash discounts or agency commis-
sions allowed.

HAMFESTS Sponsored by non-profit
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 available. Material should be
typewritten or clearly printed (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
carrectness of material limited to cor-
rected ad in next available issue.

DEADLINE 15th of third preceding
month.

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

MICHIGAN: Special Event Station, WBIGV, July
18-22, at the National Blueberry Festival, South
Haven, Michigan. Listen 3975, 7275, 14275,
21375, and 28675 kHz phone; and CW at random
in NovicelTech sub-bands. Q5L 1o National
Blueberry Festival, F.O. Box 224, South Haven,
M| 49090,

ELECTRONIC BARGAINS, CLOSEOQOUTS,
SURPLUS! Parts, equipment, stereo, industrial,
educational. Amazing values! Fascinating items
unavailable In stores or catalogs anywhere.
Unusual FREE catalog. ETCO-053, Box 762,
Plattsburgh, N.Y. 12901,

BRITISH COLUMBIA: Okanagan International
Hamfest, Saturday and Sunday, July 2Bth and
29th, 1979, at the Gallager Lake KOA Kampsite,
8 miles north of Oliver, B.C.,, Canada. Prizes,
entertainment, flea market, white elephant sale
(hrin% your hobbies and crafts), bunny hunts,
etc. Activities from 1 P.M. Saturday to 2 P.M.
Sunday, PDT. Potluck lunch Sunday noon. Infor-
mation from VE7DTX, 8802 Lakeview Drive, Ver-
non, B.C,, Canada V1B 1W3, or VETDKL, 584
ngher Road, Penticton, B.C., Canada V2A
T1Wa.

HAMFEST — Official ARRL 5th Annual Hall of
Fame Hamiest, Stark County Fairgrounds, Can-
ton, Qhio, Sunday, July 15. Mobile check in on
19-78 or 52.52. $2.50 advanced, $3.00 at gate.
Contact WABSHP, 10B77 Hazelview Ave.,
Alliance, Ohio 44601.

OUR RAISED PRINTING makes other QSLs look
“flat". Samples 25¢. K30QK, 226 Waldorf St.,
Pittsburgh, PA 15214.

EZ DEALS are hard to beat. Try me and see for
new or used |ICOM, Cushcraft, KLM, Yaesu,
Drake, Wilson, VHF Eng., Ten-Tec, Swan, Den-
Tron, CDE, Hustler, Larsen, and more. WOEZ,
Bob Smith Electronics, RFD 3, Fort Dodge, lowa
50501, (515) 576-3886.

30 AMP POWER SUPPLY, 13.8 VDC (115 VAC
input). Five year limited warranty. Hammertone
metal case. 3124.95, All ratings continuous duty.
Other models: 20 amp, $99.95; 16 amp, $79.95; 10
amp, $69.95; 8 amp, $59.95; 6 amp, $44.95. Add
shipping; COD accepled. 5.A.5.E. for info. JRS
Electronics, (WAB0GS), P.O. Box 1893-B, Cin-
cinnati, Ohig 45201.

SCANNER OWNERS! “Top Secret Registry of
U.8, Government Radio Frequencies (25 to 470
MHz)" by K2AES! Only book of Its kind ever
published! 2,250 + listings of: FCC, FBI, Secrel
Service, ClA, Customs, Border Patrol, Immigra-
tian, NASA, Treasury, FAA, military, and more!
Only $4.95, ppd. CAB Research, Box 56-HR,
Commack, NY 11725,

CALL TOLL FREE for an EZ deal.
B00-247-2476/1793. lowa call 800-362-2371. See
ad elsewhere. WOEZ, Bob Smith Electronics,
RFD 3, Fort Dodge, lowa 50501.

MASSACHUSETTS: NoBARC Hamfest July 21,
22 at Cummington Fairgrounds. Tech talks,
demonstrations and dealers. Flea market, $1.00;
advance registration $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.

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

PRINT YOUR OWN QSL Cards with a custom
made 3" x5" Rubber Stamp. Guaranieed to
please. Send your copy with a check or money
order for $12.50 to: Market, 305 So. Hudson St.,
Westmont, 1ll. 60558,

QSL CARDS — Eyeball Cards — Rubber Stamps
— Name Tags — Emblems — Gift ltems — Free
Cataéog — Rusprint, Box 7575, Kansas City, MO
64116.

QSLs SECOND TO NONE. Same day service.
Samples 50 cents. Include your call for free
decal. Ray, KTHLR, Box 331, Ciearfield, UT
84015,

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

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.

CODE got you stumped?

| RELAX and worry not! Learn international
Morse Code the EASY, Rus Farnsworth way.
No books. no gimmicks, just listen & learn.
Using the word method, based on modern
psychological techniques, you can zoom pasl
13 w.p.m. in less than half the time! Available
in casseltes @ $10.95 and LP records at
$9.95 — vyou gel over two hours of in-
struction!

EPSILON RECORDS
P.0. Box 626, San Jacinto, CA 92383

OHIO: Wood County Ham-A-Rama, July 29th,
Bowling Green Fairgrounds, Bowling Green,
Ohio. Gates open at 10 A.M. Free admission and
parking. Dealer tables and space available.
Trunk-sale space and food also available. Prizes.
Talk-in on 146.52 simplex K8TIH. Tickets $1.50
advance, $2 at door. Write Wood County A.R.C.,
cfa Eric Williams, 14118 Bishop Road, Bowling
Green, OH 43402,

NEW CONCEPT — Novice instructional pack-
age, theory tape & sludy material. Complete
license study package, $17.95. General study
package, $19.95. MARI, 1320 Canary Drive, West
Columbia, SC 29168,

ANTENNA HOMEBREWERS: Complete line of
aluminum, fiberglass, and stainless-steel anten-
na hardware. We will custern-design for you or
supply to your design at prices you can't beat!
GL Enterprises, Route 1, Box 10G, Brownsvillg,
Wisconsin 53006. (414} 583-4001,

QSLs with class! Unbeatable quality, reason-
able price. Samples: 50¢ refundable. QSLs Un-
limited, 1472 SW 13th Street, Boca Raton, FL
33432,

CUSTOM Printed and photo QSL's, very eco-
nomical; free samples, stamp appreciated. Stu,
KZRPZ, Box 412, Rocky Paint, N, Y. 11778, (516)
744-6260.

RADIO EXPO 'T9 September 15 and 16, 1979,
Lake County Fairgrounds, Roules 120 and 45,
Grays Lake, llinois. Manufacturer's displays,
flea market, semipars, ladies' programs. Ad-
vance tickets $2.00. Write EXPO, P.O. Box 305,
Maywood, IL 60153 Exhihitors inguiries: EXPO
Hotline (312) 345-2525.

NAMETAGS — 12" x 2% " — One line $2.50.
Each additional line $0.50. 12 colors. Tag-it Co.,
Box 2062, Indianapolis, IN 46206.

CODE PRACTICE OSCILLATORS, hand keys,
electronics keyers, other products. Free
catalog. Globalman (WEBPHA) Products, Box 388-
HO, El Toro, CA 92630. 714-533-4400,

STOP LOOKING for a good deal on amateur
radio equipment — you've found it here — at
your amateur radio headquarters in the heart of
the Midwest. Now mare than ever where you buy
is as important as what you buy! We are factory-
authorized dealers for Kenwood, Drake, Yaesu,
Collins, Wilson, Ten-Teg, Atlas, ICOM, DenTron,
MFJ, Tempo, Regency, Hy-Gain, Mosley, Alpha,
Cushcraft, Swan and many more. Write or call us
today for our low quote and try our parsonal and
friendly Hoosier service. HOOSIER ELECTRON-
ICS, P.O. Box 2001, Terre Haute, Indiana 47802,
(B12) 238-1456.

WANT QSLs FAST? Send $9.95 for 100 multi-
colored sent return mail! ($4.00 each additional
hundred!) Satisfaction guaranteed! ARC; Box
#1171; Garland, Texas 75040.

MICHIGAN: Black River A.R.C. VHF Picnic and
Swap-N-Shop, Sunday, August 5th, Allegan
County Park, tenth mile north of South Haven on
Interstate 196, Talk-in on 147.90/.30 and 146.52
simplex. Bring family and picnic basket. Con-
tact Ed Alderman, WBBBNN, R.R. #2, Box 98AA,
Bangor, M1 49013; Tel: (616) 427-8830.

OREGON: Lane County Ham Fair, July 21st and
22nd, 1979, Oregon National Guard Armory,
2515 Centennial Boulevard, Eugene, Oregon.
Registration $3, with advance registry receiving
extra drawing ticket. Displays, lectures, con-
tests, swapshop, transmitter hunt, entertain-
ment. Snack bar, plenty of free parking for
motorhomes and trailers. Contact Earl or Wanda
Hemenway, 2366 Madison, Eugena, Oregon
97405; telephone (503) 483-6575.
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RADIO AMATEUR
CALLBOOKS ,,,

Respocted worldwide a5
/ the paly complete aut oty

for radic amateur
Q5L and QTH information

The U. S. Callbook has nearly
350,000 W & K listings. It lists
calls, license classes, names
and addresses plus the many
valuable back-up charts and
references you come to expect
from the Callbook.

Specialize in DX? Then you're
looking for the Foreign Callbook
with almost 285,000 calls,
names and addresses of ama-
teurs outside of the USA.

US. Callhook $15.95
Foreign Callhook $14.95

(Plus Shipping)

Order from your favorlle alectron-
ics dealer or diract from the pub-
lisher. All direct orders add $1.75 lor
shipping. Hlinois residents add 5%
Sales Tax.

RADID AMM’EURIIE k
ca O0OK

hDept. £ 925 Sherwood Drive
Lake Biuff, Il1. 60044
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The summer doldrums on the
hf bands during the peak of a
sunspot cycle are a far, far cry
indeed from the summer dol-
drums during a sunspot mini-
mum. In fact, if you weren’t on
the lookout for a slump, you
probably wouldn’t find one!

It's true that summer condi-
tions on the high frequencies
are not quite as good as those
during the fall and spring
months, but this year they will
be good by any standards.

Last-minute predictions

The most likely time for solar
upsets and geomagnetic distur-
bances is between July 2nd
and 5th, with the 4th likely to
show celestial “fireworks,” as
well as terrestrial fireworks of
the expected variety! The week
between the 8th or 9th and the
15th or 16th of July could be
active, with possible bursts of
mini-flare activity around the
19th or 20th. The remainder of
the month looks relatively calm
from a geomagnetic standpoint,
and the indexes should be fair-
ly stable at low-to-moderate
levels. Full moon will occur on
July 9th, perigee on the 11th.
Vhf enthusiasts will be happy
to know that a variety of meteor
showers takes place in July,
with the largest, the S. Delta
Aquarids, taking place on July
29th.

Band-by-band propagation

DX activities will center
around the ten, fifteen, and
twenty meter bands, but there
will be a great deal of DXing on
six meters between the eastern
and western hemispheres, and
between the northern and
southern hemispheres, as well.
Even two meters will show

FORECASTER

some sporadic E activity during
the month, with surprising sig-
nal strengths over 1600-1700
kilometer (900 to 1000 mile)
paths. When your TV begins to
show signs of interference
from “skip” stations, run to the
six and two meter gear for
some good DXing.

You will notice that long-path
openings are shown on the
chart by the dagger (1). To try
long-path DXing, turn your
beam in a direction opposite
that for normal path openings,
at the times indicated. The
asterisk (*) symbol means that
the next higher band could also
be open at the time indicated
for that path.

Forty and eighty meters are
substantially closed for DX pur-
poses, except for an occasional
evening when the noise levels
are low enough to hear some
weak stations. For some fun,
try DXing on forty and eighty at
dusk and daybreak. Your best
chances will be on forty,
however.

One sixty meters will be sub-
stantially a local band,
although some South American
DX possibilities exist when
conditions of clear, cool
evenings and low noise-levels
exist.

It would be helpful in plan-
ning future DX Forecasters if
you would let us know just how
accurate (or inaccurate) these
predictions are in your location,
and what unusual conditions (if
any) occur on the days pre-
dicted. These forecasts are
made up about four months
before the date you see them,
so chances for inaccuracies are
quite high. Your help will be
much appreciated.

HRH
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STEP UP TO TELREX

I

|

| MONARCH
TBSEM/4KWP

By the only test that means anything . ..
Il on the air comparison . .. this array con-
tinues to oulperform all competition . _.
and has for two decades. Here's why For technical data and prices on com-

- Telrex uses a unique trap design piete Telrex line, write for Catalog PL 7 ||

érﬁplc-ying 20 HiQ 7500V ceramic con- —
’rex Laboratories

ASHUHY PARM, BEW BASEY DITIZ USA

densers per antenna. Telrex uses 3 opti- {a;',,.,,um.-ﬁm
mum-spaced, optimum-tuned reflectors [ P

to provide maximum gain and true F/B N smeL 1821
‘l Tri-band performance. \U

CPu F500RN

YAESY
ET 000 DM

Featuring Yaesu, lcom, Drake, Atlas, Ten-Tec, Swan, DenTron, Pace, Palomar, Alda, Midland,
Wilson, KDK, MFJ, Microwave Module, Standard, Tempo, Astron, KLM, Hy-Gain, Mosiey,
Larsen, Cusheraft, Hustler, Mini Products, Universal and Tristao Towers. We service every-
thing we seil! Write or call for quote. You Won't be Diuepa[nled.

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

ONEIDA COUNTY AIRPORT TERMINAL BUILDING

Bob
ORISKANY, NEW YORK 13424 WA2ZMSH

New York State Residents Call: 315-337-2622 or 315-337-0203

...atlast...
vour shack organized!

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

*149* S-F RADIO DESK

Deluxe - Ready to Assemble

Designed with angled rear shelf for your

viewing comfort and ease of operation.

FINISHES: Walnut or Teak Stain.

Also available in Unfinished Birch, $134.95.
Additional Information on Request,

Checks, Money Orders, BankAmericard
and Mastar Charge Accepled.

F.0.B. Culver Gity. (In Calil. Add 6% Sales Tax.)
S-F AMATEUR RADIO SERVICES
DEPT. HZ-12 » 4384 KEYSTONE AVENUE » CULVER CITY, CALIF. 90230 — PHONE (213) 837-48T0

Warren
K2IXN
Call Toll Free: 1-800-448-7914

Radio equipment
not included

b, Floor Space: 33" Wide 30" Deep

New friends,

New horizons,

and New challenges.
Enjoy life with

ham radio.

WITH HAM RADIO

Here, in one easy-to-read ful-
ly illustrated book, you will
find everything you need to
know to get an amateur
license and assemble and
operate your ham station.
The package also contains a
workbook with sample ques-
tions, 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 favorite
dealer or direct from ARRL.
Just $7.00 USA, postpaid.

Enclosed is §____or charge my ( ) VISA
{ ) Master Charge for the TUNE IN THE
WORLDWITH HAM RADIO package.

NAME

ADDRESS

CITY

STATE ZIP

VISA/MC Number MC Bank

Expiration

AMERICAN RADIO
RELAY LEAGUE
225 Main Street
Newington, CT 06111




SUMMER SPECIALS

Cush Cralt “boomer” .. o...oivv .. B 7985
KLM 144-148-131b. ... ... ... ......59595
OMNI-J & heavy duty magnet mount
complete ... . .... R 4985
TRIEX W51 FT self support rowar {Reg.
3891) Your cost (FOB California). .. 791.00

AD CHECK AD INDEX

Tonna FOFT Antennas 144/16el.....,. 7995
. for literature, in a hurry — we'll RIWW 432119 a|. . i . . American Radio Relay League 77
rush your name to the companies Klitzing VHF-UHF Amplitiers M Towersa; 79
whose names you check. 231211%:'\::':. })%ENWO?;:I }gggg Atlas Radio Gompany  Cover IV
Bird 43 andlslugs UFS pald |Ir; USA s stdck mahssach S DR B
Place your chieck mark in the space between a2 i Bencher, Inc. 72

name and number. Example: HRH _\/_ 150. Communications Center 17

Deluxe Amp. 432-100W outgut ... . 398.00
Telrex TBSEM., in stock ..., .. 41500 Cusheratt 4
New Palomar Engr. Trans. F'reamp B9850 D8l Instruments. 27, 52 63

ARRL Mi 2]

—— JEirr:;;av_ 637 Bencher Paddles — $39.95 Chrome . . . 49.95 Orake Co, R.L.  Coverll
Aluma 589 . ETO 76 Amplifiers . . : stock Ehrharn Technological Operaiions 39
Atlas 108 03)'; E"é‘ Acad. Lunar 6M-2M-220 In Line Preamps . 49.95 Fair Mail Service. 88

: * Lunar 2M Amp 10-80 w/Preamp. Hal Communications Corp. 8
Avanti 775 Palomar Eng. * LIPS paid USE . ccvimnei i, 198.00 Ham Radio's Bookstore: 69

Janel QSAS | L4195
S 53 Pathcom __ 705 CDE Ham<3 - $120.96: Ham-X — $209.95 i Pedls ot 22
Commun. RCA 782 NEW Ham4 | ... 15750 Henry Radio Stores 80
Center ___ 534 VHF Engrs. blue line amps s s AERCR IRL 61
G MR VHEIRUS oe s, rws mesrimmemrnsa s stock lcom 7
— Cetran 572B . . . 2950 International Grystal 55

DSl ___ 656 Callbook 100 Midland 13509 220 MHZ - 12 chr - 10W 159.00 JR Amateur Radic 30

- 1
Drake Constructor 586 23?5323‘?0 MIFE synthesued 389.00 KLM 10
. R Rarie: Wisgeaka HER 1710w s erthed :::T:T.:;ioa Zimmlnicaiims Inc.  Cover HI

; : T ) Mallory 2.5A/1000 PIV Epox Diode . ...0.19 ; ’ Rl i
i By Disg. R Non Linear Systems Mmlscgm 15..318.00 Long's Electranics 40,41
Hal * SFA.R S __ B4 Miniscope-215. ... ............ 43500 MFJ Enterprises 3
HRE 150 = —10%, accessories available Madison Electronic Supply 45 61,649, 78
_ birwact W Sams Aerovox 1000PF/S00V Feed thru ..., 195 Microcraft Gorporation 45
Horizons 150 Saroc " GEG1468 or B950 , a4 495 Microwave Filter, Inc. 88
Henr 062 Specialt Technical Books: Ameco, ARRL, Sams. Tab. Qak Hill A X Radi "
y pComr:_ it Rider Radio Pub, Callbook, Cowan, ak Hi cac.!emy mateur Radio Session 39

; — Palomar Engineers 31
Hy-Gain ___ 064 S 3 BEC o 1w s e S Call B
BL___ 781 wan . 111 NEWW Belden 9405 (2#16)6#18) 8 wire rotor Hromie.. (00

RSE Ham Shack 51
Radio Amatew Callboox 74
Radio & Electronics Constructor 72

Telrex ke cable. heavy duty for long runs
lcom * gz s 8448 std. 8 wire rotar, per ft.
Int. Crystal ___ 066 9888 double shield RGE Foam, per ft.

Thomas 214 AGB FORM v o e asvin i Radio World 77
JR___ 752 Comm. __ 730 ggg; 2%213 saa Ross Distribuwling Company 81
KLM or. Tri-Ex 116 BRI SRR 5-F Amateur Radio Services 77
5 . Amphenol Silver Plate PL25 .. ... ... 0.59 edininnl gl
Kantronics * Universal Times ':" Foam Hardline 50 65/ft — s e Ll
K P Mfg. 684 CONNECHOrs, 8a. oo s oo 15.00 iy o
SOae Webster 7/8" Hardline §1.50ift. — Specialty Communications 85
Long's 468 Assoc. 423 Connectors, ea. : .. 25.00 Swan Eleclronics 66, 67
i Berkiek RGBX, 52 ohm KW per it 0.16 Telrex Laboratories 77
Py RS iestery Consolidated HD-18 Ga. Galv. 'I'ower TenTec 1
Madison * Xitex ___ 741 10" section . : . 20.95 Thomas Communications 39
Microcraft 774 Yaesu 127 EﬁzotceS;‘ol;gﬁr:mNow in Stock ... 4 ngg Tri-Ex Tower Corp. 63
Telle[:Jw'r-selI &ii orl1-l """" v o Universal Manufacturing Corp. 64
55 fijw bleakufgr 495.00 Webster Associates 65
*Pleass contact this advartiser directly. 40 fihw braakover .. L ...349.00 Western Electronics 72

Limit 18 inquiries per request.

JULY 1979
Ptease use befare August 31, 1979

Tear off and mail to

HAM RADIO HCRIZONS — “Ad Check”
Greenville, N. H. 03048

NAME

CALL

STREET

CITY

STATE ZIP
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Swan TB4ha, TB3ha, TB? ..20% aft list
Collins replacement parts available.

Looking for antique parts?
Write specific nead to W5GJ,

THIS MONTH’S SPECIALS:
lcom 1C280 — $359.00
Dentron GLA 1000 Amp. $319.00
Bearcat 250 — $299.00
Dentron Clipperton L — $499.00
MASTERCHARGE » VISA

All prices lab Houslon excepl where indicated
Prnces subject to change without notice, all items
guarantesd, Soma items subjecl priar sale Send
letterraad tor Dealer price list. Texas residenis add
6% tax, Please add postage estimate 31.04

MADISON
ELECTRONICS SUPPLY, INC.
1508 McKINNEY
HOUSTON, TEXAS 77002
713/656-0268

Foreign Subscription Agents
for Ham Radio HORIZONS

Ham Hadio Austria

HBI.I late &
?onoow lener Neuslad!
Meula

Ham Radlc Balghum
Steraohouse

Biru8a élass eanwag 418
B.8218 Gem

Balgium

Ham Radic Canada
Box 400, Godarich
Cnlario, Canada NTA4C7

Harm Radle Europe

Bex ddd

5104 €4 Upplands Vasiy
Swadan

Harn Aadio France
Christiane Michol
F-B91 17 Parly
France

Harm Aadio Germany
Karin Usbar
Postlach 2454

[ TR50 Lover rach
‘Wast Germiany

Harmi Radio Holland
MAL Ectronics
Paathus 88
NL-2204 Dallt
Halland

Ham Radig [taky
STE, Via Mariags 15
1201 34 Wilano
Maly

Ham Radlo Switzerland
Karin Uaber

Pesifach 2454

D-7850 Loerrach

Was! Germany

Ham Radig UK

PO Box 63, Harow
Middiesex HAZ 6HS
England

Holiand Radia

143 Groomway

Greanside. Johannesburg
Rapubiic of South Africs




"HOT” NEW BOOKS FOR
ICRO-COMPUTER PROS!

The latest in micro-computer books that people waited in line to buy!

TV Typewriter Cookbook
By D. Lancaster
Covers tvt terms, principles, canfigurations,
memories, system design, cursor & update
circuitry & techniques, hard copy, color
graphics, keyboards & encoders. 256 pgs.
#21313 £3.95

Getting Acquainted with
Microcomputers
By L. Frenzel

Explains basic cencepts, definitions, organi-
zation, architecture, operation, software, pro-
gramming & personal computing. With exper-
iments for self-educalion. 288 pgs.
#21486 ... $8.95

Z.80 Microcomputer Handbook
By W. Barden, Jr.
All about the Zilog Z-80, a very sophisticated
microprocessor. its hardware, its software,
and microcomputers built around it. 304 pgs
#21500. . . $8.95

o
The Cheap Video Cookbook
By D. Lancaster
A complete guide to super-low-cost al-
phanumeric & graphic microprocessor-based
video displays, with construction details on a
seven IC circuit—& much more! 256 pgs.
#21524 ... §5.95

Design of Active Filters, with
Experiments
By H. Beriin
An intro to the theory, design & use of active
flilter circuits using the 741 op-amp chip—and
no complex math. Many experiments, exam-
ples. 240 pgs. #21539. .. §7.95

More details? Ad Check page 78.

8080/8085 Software Design
By C. Titus, P Rony, D. Larsen & J. Titus
Offers basic & advanced instructions for as-
sembly language programming. Covers
mathematical manipulations, number-base
conversions, decoders, arrays, etc. 336 pgs

CMOS Cookbook
By D. Lancasier
What CMOS 12, how it works, & how to power,
use, test & interface it, etc. With minicatalog of
over 100 devices. 416 pgs. #21398 ... $10.50

#21541 ... $9.50

Design of OP-AMP Circuits, with
Experiments
By H. Berlin
The fundamentals of operational amplifier de-
vices (e.g., 741 & 3800) in linear amps, dif-
farentiators, filters & nonlinear amps. 35 exper-
iments. 224 pgs. #21537. .. $7.95

AVAILABLE FOR THE
FIRST TIME BY MAIL!

NO RISK
OFFER!

YOURS TO EXAMINE
AT NO RISK
FOR 15 DAYS

317

-

Design of Phase Locked Loop
Circuits, with Experiments
By H. Berlin
Details the design of the basic PLL circuits,
detector, phase comparator & voltage-
controlled oscillator circuits. 15 experments.
256 pgs. #21545 .. $8.95

[

555 Timer Applications Sourcebook,
with Experiments
By H. Beriin
Deals with the many uses of the 555 timer
"chip”—for timing, signal generation, voltage
reguiation, control, sequencing. 15 experi-
ments. 160 pgs. #271538 ... $5.95

TTL|

| Ceokpook |

TTL Cookbook

By D. Lancaster
Explains what transistor-transistor logic 1s,
how it works & how to use it—for a digital
counter & display system, electronic slop-
watch, digital tachometer, voltmeter, etc. 336
pgs. #21035 ... $9.50

r I N B N .-
Clip Out-Mail Today!

YES Please send me the book(s) indi-
cated below. If I'm not completely satisfied, |
may return any or all within 15 days of receipt
for full credit or refund. Add sales lax where
applicable.

O 21313 0 21539 J 21538
[] 21486 U 21541 0 21035
1 21500 O 21537 O 21398
[1 21524 [ 21545

[ | have checked 3 or more titles and de-
ducted my 10% savings.

Narme {Fiease Pont)
Address )
City

Total: $.
State Zip Code

[0 Check [] Money Order (] Master Charge
[ Visa/BankAmericard

Exp.Date
Account No.:
Interbank No.:

{Master Charge only)

Signature: I

Mirimum credd card purchase. $10.00
4300 'W. 62nd St

"’Q Indianapolis, IN 48206

Prices subjee! lo change 6 monihs alter issue date. MS-55
I I I N .
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Before you invest your hard earned money in a linear
amplifier, consider what’s inside. That's where the dif-
ference in quality is obvious. No lightweight, cheaply
built components...In Henry amplifiers you will find
only the best quality, heavy duty components. We build
our amplifiers to perform at peak level month after
month, year after year. Both the 2KD-5 and the 2K-4A
will operate full legal power continuous duty on all
modes. We offer the amateur the linear amplifier that
we would want in our own stations.

At Henry Radio we know how to build only one kind

of amplifier...the best!

2K-4A

Never hasa linear
amplitier racked
up 50 many hours
ol dependable
operation far
amateurs world-
wide . . operating
at full legal power
.. hour after hour
under every
type of condition
imaginable. Be-
cause the 2K-4 A is
built with the very
best, heavy duty
componenls a
vailable, it can loat
along at full legal
power. It offers engineering and features second
to no other linear on the market. The 2K-4A will
put your signal on the air with greater strength
and clarity than you ever dreamed possible
Operates on all amateur bands, 80 thru 15
meters (export models include 10 meters)sTwo
rugged Eimac 3-500Z grounded grid triodes=Pi-
L plate circuit with silver plated tank coil*Re-
sonan! cathode-pi input circut®Built-in SWR
bridge & relative RF outpul meter*Maximum
legal input all modes. Price $1195
The 2K-4 s shill available for export and military use

NEW TOLL FREE ORDEA NUMBER: (B0O] 421-663!

alifornia : ~
EU!\'?I‘T:;?JS?:E';I:TSE call collect on our regular numbe
ali .

931 N. Euclid. Anaheim, Calif

amateur bands.

erid circuid,

2KD-5 GENERAL SPECIFICATIONS

¥ The 2KD 5 15 a 2000 watt PEP input (1200 watt PEP nominal
output) RF hinear amphifier. covering the 80, 40, 20 and 15 meter

an amplifier

* Two Eimac 35007 glass envelope triodes operating in a grounded

#* PrL plate circuit with a rotary silver plated tank coil for greatest
efliciency and maximum attenuation of unwanted harmonics,

# Full legal input 1n all modes. 2000 watts PEP input for S5B8. 1000
watts DC input for CW. RTTY and AM

#* Jumper for 115 or 230 VAC. 3 wire single phase

¥ Price . . . $945.00

¥ 10.5" hugh x 15" wide x17.5" deep

A little loss power, a little lighter, AND less
expensive .. but the 1KD-5 is a true Henry
Radio linear amplifier, offering superior guality
and dependability. It is designed to greatly
boost the strength and clarity of your signal
Its heavy duty components guarantee years of
trouble free, dependable performance.

The 1KD-5 is a 1200 watt PEP input {700
watt FEP nominal output) RF linear amplifier,
covering the B0, 40, 20, and 15 meter ama-
teur bands (also 10 meters on units shipped
outside the U.S ). Features an Eimac 3-500Z
glass envelope triode = ALC circuit = DC relay
system * Relative RF power meter * Pi-L plate
circuit with a rotary silver plated tank coil »
Cathode Pi input matching circuits » Conser-
vative power supply with solid state rectifiers.
Price $695.

92801

Butler, Missouri 64730

80 [EoEl July 1979

3K-A COMMERCIAL/MILITARY
AMPLIFIER*

A high quality linear amplifier designed for
commercial and military uses. The 3K-A em-
ploys two rugged Eimac 3-500Z grounded
grid triodes for superior linearity and provides
a conservative three kilowatts PEP input on
SSB with efficiencies in the range of 609%.
This results in PEP output in excess of 2000
watts. Il provides a heavy duty power supply
capable of furnishing 2000 watts of continuous
duty input for either RTTY or CW with 1200
watts output, 3.5-30 MHz. Price $1595.

4K-ULTRA* .
Specifically designed for the most demanding
commercial and military operation for SSB.
CW. FSK or AM. Features general coverage
operation from 3.0 to 30 MHz Using the
magnificent new Eimac 8877 grounded grid
triodes, vacuum tune and load condensers,
and a vacuum antenna relay, the 4K-ULTRA
represents the last word in rugged, reliable,
linear high power RF amplification. 100 watts
drive delivers 4000 watts PEP input.

Price $3450.
‘Mot available lor sale to amateurs in the U.S.,

Export inquiries are invited.
Export models of Amateur umits available for 10
meter operation also

-
11240 W. Olympic Bivd., Los Angeles, Calil. 90064 213/477-6701
714/772-9200
816/679-3127

Prices subject to change without notice



des}gnad to permit muiti

operation. (‘.‘omnaa{ and perfect far mnbsle ‘orham

shack use, When used with optional RM=76
Microprocessor Control Unit, the TR-7625 offers
a whole new dimension in channe! memaory. and
scanning capﬁblhw

TR-76800

Looks the same as the TR-7625, bul offers 10
watts RF output (switchable fo 1 watt low power).
Also uses RM-T6 Microprocessor Conlrol Unit.-For
the Amateur Operator wha's looking for optimum
versatility in a 2-meter FM transceiver!

AMm-78

Combined with either the TR-7600 or TR-T625,
this opticnal Microprocessor Control Unit allows
the operator to store frequencies in six memorias
(simplax/frepeater); scan all memory channels;
automatically scan up the band in 5-kHz steps;
manually scan up or down in 5-kHz single or fast
continuous steps; set lower and upper scan
timils; clear scan {for transmilting); stop scan
(with HOLD button}: scan for busy or opan
channel; select repeater mode (simplex, transmit
frequency offset (=600 kHz or £1 MKz}, or one
memaory transmit frequency. Cperates on 143.95
MHz simplex (MARS). Display indicates frequency
teven while seanningjand functions (such as
auvtoscan, lower scan frequency limit, upper scan
limit, and error, ie. transmitting out of band)
TS-7005P

Here's an ouistanding Z-meter all-mode
transceiver that provides an extra dimension of
versatility over the entire 2-meter hand. Feature-
packed and equipped for SSB, FM. CW and AM.
Complete with built-in digilal frequency readout,
recever preamplifier, VOX, sidelons, and
microphona

SPECIFICATIONS

 Mudels TR-T00/TR-7625%

Model T5- ?I]EiSP

Frequency Range:

144.00 o 147 995 MHz

144.0to 148.0 MHz

lllulinl TFI-B:![III %

T ﬁd-ﬁ 0 to 450.0 MHz
RX: 442 0 %0 4470 MHz:

SEB (USE, LSE), CW, AM, FIM

FM

Mode: Fh

Oimenzions: 161mm (G-5/167) wide
Bimm (2-3/8") high
230mm (9-1716") deep

Weight: 1 Thkg (3.85 1bs) Approx.

Z78mm (10-7/8") wide
124mm (4-7/8") high

320mm (12-5/8") decp

180mm {7-1/16") wide
BOmm (2-3/8"} high
240mm (9-7/167) dzep_ =

11.0kg (242 |bs)

2 3kg (5.11bs}

RF Dulput Pawer:

High: 10{®25) watts (min.)
Low; 1(%5) watl appiox.
fadjustable to 10 watis)

558, FM, CW-—10 watts
AM—3 walls
FRA (Low)—Approx, 1 watt

High: 10 watts
Low: 1 watt Apprax

Vanalble reactance phase shift

Modulalion: Variable resclance diect shift 558: Balanced modulation
FM: Yariabie reactance
{requency shift
AM: Low power modulzhion
Microphane: Dynamic mictophene with Law-impedance microphong Low-impedance microphone
PTT switch, S00€2 {00t {500 L2) with PTT switch
Sensitivity: Less than 0.4V far Less than 0.4 gV Tos bW for 30 dB (S=N)FN

TR-8300
BDesigned for use in the 70-cm amateur band,
Unique design of the TH-8300 makes it a great
choice for mobile or fixed-station use, This FM
lransceiver is capable of F3 emigsion on 23
ciystal-guntrolled channels (three L.uppued‘
Transmitter gutpul is 10 watls:

20 dB quieting 20 d guiting 0.5 gV for 20 dB riise quisting
SSB & CW-0.25 p¥f fo
1008 (S+M)IH
ANY L0 gV for 10008 (S+NJIN
Squelch Sensitivity: Less than 0.25 i 0.23 v | 0.3 uy
Selectivity: More than 76 dB at 30 kHz SSB. CW & AM: 2.4 kHz2/-6dB. 20 kHz/-f dB

of adjacent channel

Imapge Aejeclion:

4.8 kHz/-60 dB
FM: 12 kHa/-6 18,
24 kHz/-60 dB

40 kHz/-T0 dB

More than 70.dB

Better than 70 0B

ACCESSORIES — VFO-700 remote VEQ! S8-70 exlernal speaker; KPS-7 power supply; MC-50 base micro-
phane; MC-305 mobile noise-cancelling microphone, and MC-45 Touch-Tone microphone.

See your Authorized Kenwood Dealer for more details.

+ . pacesetter i amatey radio

TRIO-KENWOOD COMMUNICATIONS INC.
1111 WEST WALNUT COMPTON CA 90220




"OVER 16 000

- ATLAS 21 Ox
TRANSCEIVERS

SOLD IN 5 YEARS

To mark this impressive accomplishment, Atlas is
producing a special model of this remarkable transceiver.

ATLAS 2 1 Ox
LIMITED EDITION

With these added new features: With over 16,000 210x/215x's in the field, we're
e Receiver Incremental Tuning (RIT) showing our appreciation by offering this special
« CW coverage of 10 meters Limited Edition 210x with its new features, at no

increase in price.
But this is a limited edition, so see your dealer soon!

9 4Fnas

417 \(Ia Del Monte, Oceanside, CA 92054 Phone (714) 433-1983

* Power increased to 250 watts

* Special front panel with commemorative
gold name plate




