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think of yourself as an

antenna expert!

—you select your components!

Get optimum performance band :
for band. Choose from medium
or high power resonators tor \

your favorite bands.

Fold over, 360° swivel mast for ' Eor ?@?an.'rﬁnce' ;Jsglthe
quick band change or easy . regcs)natgr? o
garaging. Select from two ands ecialpdes?' n quick
versions, fender/deck or bumper ‘ g
mount location. Get exceptional reports, ISEONLECT.
broadest bandwidth,
lowest SWR. Use with any
convenient length 50 ohm

coax. Matching devices

Stainless steel ball mount, 180° - i
. adjustable, commercial duty for RekiSAArad.

superior mechanical and electrical !
performance.

=

Model BM-1 %\

Bumper Mount “the home of originals”
Model SSM-2 Ball Mount ‘ , @?@
£ | :
Ny, _/
- Available from
all distributors
Lo Model MO-2 Standard who recognize the best.
For Bumper Resonators
Model QD-1 1‘ Mount R
Quick Disconnect MO‘:‘AG'II l-s‘;:f"o l] Location Sup:roo WansirE DGLU'tfon'CS
Model RSS-2 50 Ohm Feedline '\'A:Oc![e)l M'?-l Re;onat'ors COprfOtlon
©| & or Deck or M(S) 8
Resonator Spring Eende: 2 KW PER 15800 Commerce Park Drive
Location  Greatest Coverage Brookpark. Ohio 44142
HUSTLER ANTENNA PRODUCTS —tor sixteen Hustler designs are patented under one or more of the (216) 267-3150

years—original designs —created and manufactured tollowing assigned to New-Tronlcs Corporation 3287732,

by American ingenuity, labor and materials —used by
communicators throughout the world 3513472, 3419869, 3873985 3327311, 3589214, 3582951



Miniature Drawn Box

LMB

Exclusive specialization in original precision
engineered box chassis, chassis, cabinets,
panels.

STRICTLY FOR

PERFORMANCE Saesmda sy,

@7

IEROCKNG professionals
A size, type and shape for every application.
LMB box chassis are designed and built

by engineers.

The Better Box for Bettet Results
IN

to professional

GO

standards!

Y 80X
ELECTRONICS RADIO
TELEVISION AVIATION smart in looks, practical in design, light
\ COMMUNICATION AUTOMOTIVE STAT'ON !n weight, exclusivg in matcnmg and phas.-_
DEFENSE GOV'T AGENCIES ing system, the uitimate in ca;')'tuve avea"
HAM we call RINGO RANGER, ""Mr. Prol
INDUSTRY HOBBY This offers hams a superior omni-directional
/ ANTENNA base station antenna with a very low angle
L EFT B s of radiation for higher gain and extended
fLANGELOCKING 45°-6.0""dB coverage. Easily mast or tower mounted.
yee GAIN In stock worldwide with your distributor.
ARX-2. 137-160 MHz

ARX-220. 220-225 MHz
ARX 450, 435-450 MHz

° Reference 172 wave dipole
** Reterence 1/4 wave whip used as gain stand
ard by many manufaciuters.
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There’s a unit of DRAKE gear just right for any ham...
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TV-1000-LP Tv-42-LP

FIXED STATION FOUR

" F BAND VERTICAL ANTENNA

COMPLETE LINE OF
Covers 10 - 15 - 20 - 40 Meters

ASTATIC MIKES ” /
O eq ANTENNAS Only Hustler Gives One Setting for
5 R . Whole Band Coverage
- » 4
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® Lowest SWR—PLUS.

® Bandwidth at its broadest! SWR 1.6 to 1
or better at band edges.

® Hustler exclusive trap covers “Spritz"
extruded to otherwise unattainable close
tolerances assuring accurate and per
Manent trap resonance

®Solid one inch tiberglass trap torms for
optimum electrical and maechanical
stabllity
Extra heavy duty aluminum mounting
bracket with low loss high strength
insulators. Mounting hardware included

® All sections 1% heavy wall, high strength
aluminum.

@ Stalnless steel clamps permitting adjust
ment without damage to the sluminum
tubing.

® Guaranteed to be easlest assembly of any
muliti band vertical.
Antenna has 3/8°-24 stud at top to accept
RM-75 or RM-75-S Hustler resonstor for
75 meter operation when desired.

® Top loading on 75 meters for broader
bandwidth and higher radliation
efficiency!

® Feed with any length 50 ohm coax.

® Power capability full legal limit on SSB

or CW

® Mounting: Ground mount with or without
radials, or root mount with radials.

Length: 21°5" Weight: 15 lbs,

MODEL 4-BTV $79.95

CHAM "BUERGER: ==

AMATEUR RADIO IS OUR BUSINESS

68 N. York Rd., Willow Grove PA 19090
Phone: (215) 659 5900

CALL OR WRITE FOR BEST DEAL

R ;
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H d it! |
01 lt‘ laike hodd. of SSB it thess

two low cost twins. ICOM’S new portable IC-202 and IC-502 put it within
your reach wherever you are. You can take it with you to the hill top, the ‘
highways, or the beach. Three portable watts PEP on two meters or six!

Hello, DX! The ICOM quality and excellent receiver characteristics of this f
pair make bulky converters and low band rigs unnecessary for getting
started in SSB-VHF. You just add your linear amp, if you wish, connect to

the antenna, and DX! With the 202 you may talk through OSCAR VI and

VII' Even transceive with an “up” receiving converter! The IC-502, simi-
larly, makes use of six meters in ways that you would have always liked but l
could never have before. In fact, there are so many things to try, it’s like
opening a new band.

Take hold of Single Side Band. Take hold of some excitement. Take two.

1C-202 1C-502
2 Meter SSB - 3 Watts PEP - True IF Noise Blanker 6 Meter SSB - 3 Watts PEP - True IF Noise Blanker
Switched Dial Lights ¢ Internal Batteries - 200KHz Switched Dial Lights - Internal Batteries »+ 800KHz
VXO Tuning * 144.0, 144.2 + 2 More! * RIT! VFO -« RIT!
VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT Distributed by:

ICOM WEST, INC.

ICOM EAST, INC.
Suite 3 Suite 307
13256 Northrup Way 3331 Towerwood Drive
Bellevue, Wash. 98005 Dallas, Texas 75234

(206) 747-9020 (214) 620-2780
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NOTICE TO READERS

IT IS A CRIMINAL VIOLATION OF FEDERAL LAW AND OF THE LAW OF MANY STATES TO
USE ANY INSTRUMENT, DEVICE, OR SCHEME TO OBTAIN ANY TELEPHONE SERVICE WITHOUT
PAYMENT OF THE LAWFUL CHARGES THEREFOR. IT MAY ALSO BE A CRIME TO PROVIDE
INFORMATION THAT IS USEFUL FOR SUCH PURPOSE UNDER CERTAIN CIRCUMSTANCES TO
ANY PERSON, INCLUDING THE INFORMATION APPEARING IN THE ARTICLE BEGINNING AT
PAGE 67 OF THE JUNE 1975 ISSUE OF THIS MAGAZINE.

WE HAVE BEEN NOTIFIED BY THE BELL SYSTEM THAT SUCH VIOLATIONS ARE
VIGOROUSLY INVESTIGATED AND PROSECUTED. ACCORDINGLY, YOU ARE URGED TO
DESTROY ANY DEVICES YOU MAY HAVE WHICH VIOLATE ANY OF THESE LAWS, INCLUDING
ANY DEVICES BASED IN ANY WAY ON THE MATERIAL APPEARING BEGINNING AT PAGE 67 OF
THE JUNE 1975 ISSUE OF THIS MAGAZINE.

THIS STATEMENT IS BEING PUBLISHED BY ORDER OF THE SUPERIOR COURT OF THE STATE
OF CALIFORNIA WITH THE CONSENT OF THE PUBLISHER OF THIS MAGAZINE.

73 Magazine (where the action is) is published mon thly by 73, Inc., Peterborough NH 03458 (a3 good place to live). Subscription rates
are a ridiculously low $10 for one year worldwide, $17 for two years, and $17.76 for three years (the buy of the year?). Second class
postage paid at Peterborough NH 03458 and at additional mailing offices. Phone: 603-924-3873 (hey, don’t call much after 4:30 pm
EST, okay?). Microfilm edition — University Microfilms, Ann Arbor M! 48106. Tapes — Science for the Blind, 332 Rock Hill Rd, Bala
Cynwyd PA 19904. Entire contents copyright 1976 by 73, Inc. INCLUDE OLD ADDRESS AND ZIP CODE WITH ADDRESS
CHANGE NOTIFICATION.
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NEVER SAY DIE

MISSING ADVERTISERS

Many readers have been writing jn
to ask about specific manufacturers
whose ads have not been running in
73. Since 73 has more ads than any
other ham magazine . . . and since the
73 policy is to refuse ads to unreliable
firms . .. firms which are advertising
in other ham magazines even though
the publishers know they are un-
reliable . . . readers ask, to make sure
whether such and such a firm has been
refused ads in 73.

Several readers have asked about
Eimac recently, Eimac advertises in
the other three ham magazines, but
not in 73. As far as we know the
reason for this is that Eimac is trying
to put pressure on 73 to run non-
controversial editorials. No one in the
industry is going to force 73 to run or
not to run anything, including
editorials, and we at 73 think that this
attempt to use economic power to
influence the press is a serious matter.
Read the editorials in the other ham
magazines and decide for yourself
how successful Eimac has been ...
not a controversy in a carload.

We at 73 think that thought-
provoking controversy is healthy for
amafeur radio . . . and we know with a
certainty that it is healthy for 73. 73
is published for the readers and will
continue to be responsive to the
readers, not manufacturers who try to
buy what they think should be in the
magazines. Ads should be run for the
purpose of selling products, not for
forcing the manufacturer’s views on
the editor.

Eimac is big enough and indepen
dent enough of the ham market so
they can do very well with or without
ham magazine advertising. This puts
them in a good position to throw
weight around weight which few
magazine publishers can afford to
ignore.

About the only difference to the
average 73 reader is that each issue of
the magazine is just a few pages
thinner ... perhaps there is one less
article as a result of the Eimac boy-
cott.

Another missing advertiser, of iate,
has been EBC. We at 73 felt that the
EBC rig did not meet the published
specs and held up further ads until the
situation was cleared up. Recent
reports are that EBC had cleared up
the problems with the rig so as soon as
this can be verified by a test of a new

rig with all the latest mods, EBC may
be back in 73 again.

Missing ads like that are expensive
both for 73 and for the advertiser, so
ads are not held up frivolously.

MORE HAMFESTS?

If local hamfests were better pro
moted to bring in CBers and other
prospective hams instead of just being
geared for the entertainment of those
already licensed, we might be able to
bootstrap more chaps into our
interesting hobby.

Hamfests can ‘be run for a profit,
you know. Those interested in finding
out details on how to make big money
out of hamfests should get in touch

with Leonard Norman ... an ex-ham
{the FCC took away his ticket) . ..
who has been running ‘'em for years in
Las Vegas. Write to him at his conven-
tion headquarters in Boulder City,
Nevada or, if there is any problem, get
his Boulder City office address from
Ham Radio Magazine in Greenville NH
they are very close to Norman.

Commercialism can go too far, of
course, so you have to be careful
about this. !f you charge for manufac-
turer booth space, for admission, for
technical talks, dinners, cocktail
parties, and everything, you may find
interest dropping. You may be able to
get away with having a manufacturer
pay for a cocktail party ... and then
Continued on page 100

HINT OF THINGS TO COME?
Is this a new CB magazine? Thanks to Marc Leavey WA3AJR for spotting

this “new” QST cover.
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the TR-2200A

Kenwood's high performance portable 2-meter FM

transceiver. .
compact.

.completely transistorized, rugged and

12 channel capacity. Built in telescoping antenna
can be easily replaced, or stored in carrying case.
Connector for external antenna also. External 12 VDC
or internal ni-cad batteries, complete with 120 VAC
battery charger. 146-148 MHz frequency coverage.
12 channels, 6 supplied. Battery saving “‘light off"”
position. Hi-Lo power switch (2 watts -400 mW).
Sensitivity: 0.5 uV or less/26 dB S+N/N. Built-in
speaker. Size: 5-3/8"”"x 2-5/16""x 7-1/8", 3-3/4 |bs.
Complete with Dynamic mike, O-T-S carrying case,
all cables, speaker/headphane plug and 10 Ni-Cad
batteries. Amateur net... $229.00.

TRIO-KENWOOD COMMUNICATIONS INC.
116 EAST ALONDRA/GARDENA, CA 90248

ay is the

the TR-7200A

Kenwood’s superb

Packed with features
like the PRIORITY
function . . . Put your
favorite crystals in
channel 7, and the
7200A automatlcally returns to that frequency when
it senses activity there. 146-148 MHz coverage, 22
channels, 6 supplied. Completely solid state. Voltage
reguired: 13.8 VDC. Antenna impedzance: 50 ohms.
Frequency adjusting trimmers -on every crystal. RF
ocutput pawer: 10 watts (or 1 watt at low power)
Adjustable frequency deviation (factory set at 45
kHz). Automatic VSR protection. Receiver sensi-
tivity less than .5 uV for 27 dB. Selectivity: 12 kHz/
-6 dB and 24 kHz/-70 dB. Size: 7-1/16"” Wx
2-3/8”"Hx9-7/16" D, 5-1/2 Ibs.

Complete with dynamic mike, DC power cord, mobile
mount, mike hanger, auxiliary connector and external
speaker plug. Amateur net... $249.00.

The perfect companion to the TR-7200A is the PS-5
AC/DC power supply. Together they provide an
efficient and handsome base station. The PS-5 is
complete with a digital clock and automatic time
COntroI feature bu It in. Amateur net $78. 00

KENWOOD

.. pacesetter in amateur radio

2-meter FM mobile transceiver.
Lesigned to withstand the most severe punishment
while providing consistently excellent performance.
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ROCKY MOUNTAIN HIGHS

Aspen was a blast — all that we
expected and then some! We all
regretted leaving there, that’s for sure.
| skied solidly for six days, starting
Sunday, January 11, on the four
11,000-foot mountains — Aspen,
Aspen Hightands, Buttermilk and
Snowmass — and found them all
superb. Aspen village is located at the
foot of Aspen Mountain and Aspen
Highlands, and Snowmass was about
12 miles away.

Chuck WA1KPS, Wayne W2NSD,
and Pete WBOF LW from Illinois took
lessons on Buttermilk most of the
week and | skied with Eric WATHON
from Lincoln, Mass. We did our
damndest to ski everywhere, but were
lucky just to hit every lift on the
mountain for one ride during the day.
That's how many lifts there were and
how big the mountains were! Most of
the trails were very wide, sweeping
down the mountainsides. Sugarloaf in
Maine has, in my opinion, the only
trails in the Northeast at all com-
parable and it's less than half the size
of, say, Snowmass. The weather was
clear almost every day we were there,
with the exception of Monday when
we had snow flurries. The scenery was
simply majestic with snowcovered
mountains and valleys visible in every
direction. The temperature during the
day ran from 15 or 20 degrees to
about 30 to 40 degrees by the end of
the week. Because of the altitudes

3 » . " , g
aen it ever prooi

that you

(Aspen village is 8000 feet — almost
2000 feet higher than New England’s
Mount Washington), we'd get winded
easily; | came up puffing just from
bending down to buckle my bdots.

We all carried 2 meter FM walkies
and had fun chatting together on "'52
direct” between mountains while
riding up on the chair lifts. No re
peaters yet in Aspen — wait until next
time! Chuck brought along an Atlas
SSB transceiver and Dentron tuner
and we had a batch of 75m QSOs
using an end-fed “long wire’’ hung on
the hotel balcony one dark night.

Our hotel was very nice as expected
— very convenient, located between
the two chair lifts at the foot of
Aspen Mountain, about a block from
the nearest lift and a block from the
bus stop from where the free bus
shutties ran to all the other moun-
tains. After skiing each day, we
jumped into the hotel’s heated pool
for awhile. Boy, that hot water was
great for the aching muscles after 6-7
hours of skiing! Fun to float on your
back and look up at the stars or
snowflakes, whatever. Then, into the
sauna to sweat for a bit in its 230
degree temperature. We all got
together for supper every night, which
was a "'‘peak” experience of the day,
since, although the town has a popula-
tion of 7000 to 8000, it has 80

restaurants and nightclubs and we
went to a different gourmet restaurant
each night. Supper would last a couple
of hours, then maybe we'd look in on
a nightspot briefly, and off to bed.
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The restaurant prices were a bit high
— as was everything else in town —
usually supper cost around 15 bucks

apiece. But the food and service were
superb.

We did encounter several un-
pleasant situations, unfortunately. We
had a beautiful flight out to Denver
from Boston on Saturday, January
10th. Chuck, Eric and | met Wayne
W2NSD, fresh in from the SAROC
hamfest, at the Denver airport. That's
where our troubles began. Seems that
the little airline which was to fly us
the 200 miles out to Aspen had sold
at least two tickets for every available
seat. Things were totally screwed up
when we arrived with a lot of people
standing around getting unhappier by
the moment and the airline people
acting unpleasant about the whole
thing. Wayne finally managed to get
on a plane and leave for Aspen, but
not the rest of us. After we'd been
there about 4 hours, we said the hell
with it, cancelled our tickets, had a
heckuva time reclaiming our bags and
skis, rented a car and set out about 7
pm to drive to Aspen, in spite of
warnings about icy roads and snow
blocked mountain passes. Fortun-
ately, the weather was fine, ahd with
good moonlight, the visibility was
excellent. Immediately west of
Denver, which is 5000 feet, you climb
into the mountains and we drove over
a couple of 11,000-foot passes, a
fantastic drive. Passed the Loveland
ski area, the top of which seems to be
above timberline, then through Vail
which is a mass of condominiums
tucked in a narrow, deep valley, and
some other big ski areas | don't
remember the names of. Finally, about
midnight, we left the main highway
west, and drove the last 40 miles or so
south to Aspen, arriving about 1 am.
We finally found the hotel after plow-
ing through masses of party-goers
(that's Aspen every night!) and off to
bed. Up early and off to Buttermilk
for a super first day of skiing in
foot-deep powder and balmy weather.
When we returned to the hotel, Chuck
and Wayne's room had been robbed:
tape recorder, still and movie cameras,
airline tickets, and a 2m walkie — in
all about $2000 worth. Three days
later, Pete WBOFLW from Ilinois,
who had joined our group, had his
room robbed. There were several
other thefts from our hotel during the
week. Chuck caught a bad cold and
was unable to ski for the last two
days. On a few occasions, we were

overcharged for meals, but our sharp
eyes caught the errors.

It was a great vacation and my
skiing here in New England can now
be described as only second-best. You
can’t believe how much fun it is to
run those big beautiful trails out there
— even the moguls are bigger — can
you visualize Cannon Mountain’s
Zoomer or Polly’s Folly trails half to
three-quarters of a mile long or even
steeper? Or skiing a trail even longer
without seeing one mogul? Or being
scared stiff while riding a chair lift up
an 11000-foot high narrow ridge —
just wide enough for chair lift and ski
trail underneath and looking down
sheer cliffs on either side? | was in
terror on that one, located at the top
of Aspen Highlands. Rode it a second
time to see if | was still scared — 1|
was. .. Or the beauty of the snow
plume blowing off the 14,000 footer
up the valley between Buttermilk and
the Highlands. Or the memory of
stopping high up on Aspen {Ajax)
Mountain late in the afternoon and
looking down at the village a couple
of thousand feet below. Or the sheer
fun of running the open snow fields
near the summit of Snowmass, called
the ''Big Burn,” due to a fire which
cleared most of the trees from the
area years ago. Still an occasional tree
there to dodge in the half-mile wide
ski "trail.”” One can get spoiled fast
with this kind of a mountain.

So, inevitably, it all came to an end.
On the 17th, we caught the shuttle
bus to the airport near the foot of
Buttermilk, packed into the little
twin-engined Otter aircraft — big
enough for 19 passengers, and climbed
out over the Aspen valley en route to
Denver, about an hour away. No cabin
pressurization — my fingers turned
blue, Wayne appeared to be slumped
over up forward. Scenery below was
superb. Then, big DC-10 airbus to
Boston — 2 seats wide on either side
plus 4 seats in the middle. Landed
a little after 6 local time and found it
bitter cold and windy in Boston.
Home about 8, vacation qver. I'd like
to give some credit where it is due —
first to Wayne and Chuck for the
whole idea last summer, to Rocky
Mountain Airways who provided us
the inspiration to drive from Denver
to Aspen (| wonder whatever hap-
pened to the 47 anxious folks ahead
of us in the Rocky Mountain queue at
Denver), to the Continental Inn at
Aspen where the accommodations
were excellent, but had unsolicited
room serivce (the burglars), and to
amateur radio itself which got me
going on the best vacation imaginable
for this ham skier.

Sandy Cole W1PVF/1
Concord MA

HI YOURSELF

Just received your new 73 format. |
don‘t like it. Looks like mid-winter
Sears sale catalog. Hi.

Jack Kulish K7YNY
Stanford MT



WHAT SERVICE!

| would like to tell you how pleased
{ am with one of your advertisers. |
mailed two separate orders at
different times to James Electronics.
Both orders were mailed on Sunday
and received back in my mail box the
following Saturday. What service!
Also | received 100% of what was
ordered. No back orders, no substitu-
tions, and no oversights. You can‘t
believe how easy this makes buiiding a
project. Others are still waiting to
receive their B/Os or missent parts.
Harry R. Clement
Des Moines |A

| recently placed orders with three
of the advertisers in the pages of 73:
S. D. Sales, James Electronics, and
A P Products, Inc.

All three of the orders were re
ceived complete, exactly as ordered,
within 10 days of my mailing of the
orders!!! This is fantastic!!t S.D.
Sales even included a free package of
LEDs, which is unheard of when
dealing with the large suppliers.

I'm sure | am not alone in saying
THANK YOU to you and the adver-
tising staff of 73 for making it possi-
ble for these relatively small com-:
panies to become known to your
readers. | think that it is unfortunate
for amateur radio that the January
1976 issue of OST contained only one
advertisement from a small parts
supplier which, incidentally, was not
one of the three listed above.

Please continue with your work at
73 in the same vein as you have been.
We may not always agree with your
viewpoint, but at least you do make
your readers aware that there occa-
sionally can be justifiable, sensible and
rational alternatives to the ARRL
position on various matters. Thanks
for the originality of 73!

Louis A. Hodges WILMI
Chester 1L

Thanks, Louis — | do like to hear
about good experiences with adver-
tisers. | also want to hear immediately
about any bad experiences with our or
other magazine advertisers. | have
been known to raise hell over things
like that. 73 loses a lot of money
every month by refusing to accept ads
from firms running ads in QST, HR
and CQ ... | need to know who the
good guys are and who the bad guys
are . . .and | want to know when they
change their spots. Re my editorials

| get a big laugh out of a few
manufacturers who won't advertise in
73 because they think this will force
me to run QST-type editorials . ..
that's dumb. | write my stuff to get the
juices running and whether | believe
what | write or not is irrelevant. |
want readers to think and have some
fun. Oh, a few get up tight . .. but
you know, oddly enough, | get vir-
tually no letters to the editor which |
could use instead of my editorials to
get readers thinking . .. pity, for I'd
rather be out skiing than writing.

Without controversial ideas, 73 would
be just like the other ham magazines

. and you wouldn’t want that —
Wayne.

KEEPING PACE

K8YYP’s request for heart pacer
information reminded me that others
having or contemplating a pacer in-
stallation might benefit from a
cassette tape made by VE7QQ,
another pacer recipient.

Sadly, Ken VE7QQ died from other
causes. However, 1 will make a copy
of his interesting recording, at cost,
for those interested.

Yes, | contacted K8Y YP.

Gene Brizendine WAATE
Huntsville AL

EXCEPTIONAL OAKLAND

In light of recent editorial com-
ments about repeater operations, we
feel that certain points should be
brought to light. In our area, we have
a repeater (of which we are both
control ops) which does provide a
source of intelligent discussion and
which does provide first rate emer-
gency service. We are speaking of
WR2ABN (10/70) in Oakland, N.J.

We have both had the privilege to
monitor and to participate in serious
discussions of music (both classical
and jazz), astronomy, astrology,
religion and philosophy on this
repeater in the evening hours, and
have found these discussions most
stimulating.

Likewise, the OQakland 10/70
machine regularly handles more emer-
gency traffic in a week than any of
the repeaters listed in that other maga-
zine do in a month, a fact which we
intend to publicize further. In addi-
tion, in every instance of bad driving
conditions in the metro North Jersey/
New York City area which bhas
occurred in the past year, WR2ABN
has been used almost continually
throughout the period as a clearing
house for road and weather informa-
tion, with formal net control and
monitoring of the National Weather
Service reports and local police chan-
nels to provide greater assistance.
Travelers in and through our area
know that, if they should need assis-
tance or encounter an emergency dur-
ing the normal operating hours of the
repeater, they need only put out a call
for help and someone will come right
back to them.

In contrast, local Citizens Band is
almost .impossible as far as trans
mitting a readable message through
the din is concerned. The total dis
courtesy and lack of concern for any
sort of operating standards is the rule
here on CB. In much monitoring, we
and others have yet to hear an emer-
gency report on CB in this area, even
on Channel 9, because that too is
usually clogged with multiple QSOs ali
interfering with one another.

In short, we do not really wish to

disagree with your premises entirely,
although we have both encountered
other machines elsewhere which are
also most helpful, but rather to point
out that, in our area, WR2ABN is an
exception to the sentiments expressed
in recent issues.
Page E. Taylor K2QAR
Butler NJ
Russell J. Edmunds WB2BJH
Kinnelon NJ

QUICK AND CHEAP

Suggestions from a pre Novice —
Include projects on a regular basis that
can be constructed cheaply and would
help a Novice to get on the air.
Examples: T-R switches, CW trans-
mitters and receivers, quick and cheap
antennas, etc.

If we are to attract new people to
amateur radio we need attractive pro-
jects that can be built quickly, from
readily available parts, and give the
builder an immediate sense of partici-
pation in radio. Construction projects
for Novices are all too often built and
designed by amateurs with years of
junk box’ materials and experience
at hand. Novices, on the other hand,
have no used parts, no familiar sources
of supply, and little or no schematic
and construction experience.

The 5 band trangmitter on pg. 125
of the Nov/Dec issue is a typical
example. This transmitter is just what
I'm looking for. However, the article
does not include a complete parts list,
has no wiring diagram that shows
component placement, and makes no
attempt to teach a Novice. The
project could have included construc-
tion details, theory, suggestions for
coupling with a receiver/antenna (T-R
switch), and a single source that sold
all parts.

The scope project on pg. 74 is
much more complete, as it includes
many of the details mentioned for a
Novice project. Yet this project is
written for far more advanced hams.
Quick and cheap projects seem to get
short and sweet space in magazines
these days, yet if a beginner can’t get
started, he will move on to another
field of interest — one that will gratify
his needs and interest.

William Cook
Alpena Ml

ROCKING HAM

| want to tell you how much that
13+ wpm code tape has really helped
me. Believe me, I've only spent a total
of less than 7 hours, and my speed is
up to about 15 wpml

| am 20 years old (soon to be 21). |
took my Novice test in Nov. 1974 and
got the license in Jan. 1975. Then 3
months later | was out of work for 3%
weeks because my place of work had
to close for remodeling. So | “boned
up” on the theory (even though |
knew some radio theory) and the
code. Then in April, 1975 (note the 3
months later!}, | took the General and

Advanced on the same day and
passed! 1 also used your tape at school
in spite of the other kids giving me
that weird look.

| also plan to go for my Extra class
soon. | also agree that if you want
that ham ticket, earn it! Don’t sit
around lazily and hope someone else
will give it t6 you!

| now work 2 meters as well as HF,
and would you know? These guys on
2 meters are beautiful and | love
them! t've received a lot of help from
them too, which | dearly appreciate!

I‘m also planning to get up a rock
group and call it “Larry WA4MJQ,
And His Ancient of Days.” Who
knows? This may indirectly expose
amateur radio to the public.

After reading some articles in 73, |
also want to note that |'ve also had
trouble with Trigger Electronics. How-
ever, | did get my money back through
the intervention of the Postal Inspec-
tion Service,

| really like your magazine!

Larry S. Lawhorn WA4MJQ
Richmond VA

COMPUTERE(A)SE?

Keep the microcomputer articles
coming . . .

Robert Brubaker K3UPK

Lebanon PA

Thank you for
interest in computers.

What we need now is articles which
tell us for what purpose we may use a
computer.

What will a computer do for us in
the home, the workshop, and the ham
shack?

Tell us. It will help us to know the
applications, and that would in turn
be good for the industry.

Harry D. Minshew W6ZOW
Hemet CA

stimulating our

Right! Well, | can think of a lot of
things | want to do with a computer,
such as get a list of the times and
antenna bearings for accessing Oscar 7

. playing Star Trek, Twenty-One,
Lunar Landing and many other games

. keeping an index and list of all the
recipes | like . . . an index to all of the
ham articles of possible interest to me
such as RTTY, SSTV, uP, FM .. . an
index to my record and tape collec-
tions ... a list of all the repeaters in
the world ... a list of all the DX
stations |’ve contacted and the details
about them, QSLs ... my checking
account generation of SSTV
pictures and art . .. generation of art
on my color TVset... RTTY genera-
tion and contacts over the air using
Baudot, ASCI!! or Morse Code ...
accessing other computers via Oscar 7

mailing list for some clubs [
belong to editing letters and
articles which said computer then can
print out . .. key word sorting RTTY
short wave news broadcasts for any-
thing concerning amateur radio . ..
checking for any calls via any re-
peaters within range automatically . . .



things Iike that. With two or three
terminals most computers can do
several tasks at once ... okay?

- Wayne.

| will not forgive you for bringing a
new interest into my life, just when |
had decided that 1 had more than
enough projects to keep me busy. A
friend of mine, Dave KSWNV /7, has
an Altair 8800 with 16K memory,
CRT terminal and TTY 1I/O. Friday he
brought home from Albuquerque one
of their floppy disk units. Since |
don’t want to get in that deep and his
unit is idle a good deal of the time, we
have started a ham radio-computer
project. We live 25 miies apart and he
is going to send me the video output
from his 1/0 port on 439.25 MHz and
| am going to access the machine with
an ASCII keyboard modulating a 147
MHz FM transmitter. At least that's
the plan. We've applied to the FCC to
use ASCIl on two meters. Enough for
now — I‘ll get Dave to write it up
when we are up and running.

Rod Hallen WA7ZNEV
Tombstone AZ

Sure like the new format, but am
wondering about all the highly tech-
nical computer and digital articles you
feature. I'm an Extra and schooled as
an E.E., but this stuff is so far beyond
me — only thing | understand is the
title. I'm certainly for progress, but it
seems many of these articles are way
beyond the normal reader you may
have. | take al! four ham pubs — and
like yours the best — but honestly it’s
leaving a good part of us in a cloud of
dust. Respectfully submitted,

Lon C. Brickley WAAFS
Pompano Beach FL

If you live in the metropolitan New
Orleans area and are interested in
computers, you are invited to join our
group. Whether your interest is hard-
ware, software, applications, or just
general interest, we welcome vyour
input. For further details please write
or call me.

Emile Alline, Jr. WASWUJ
1119 Pennsylvania Ave.
Slidell LA 70458
504-641-2360

P.S. Keep up the good work — espe-
cially in translating “‘computerese.”

ENTERPRISE

Just finished building the Starfleet
Communicator (February, 1976).
Nice toy; the girls love it! However, |
did have some trouble getting the
little unit going, and so offer the
following suggestions to those who
have built, or will build, this device.

First off, use only a fresh, heavy-
duty 9 volt battery when checking out
the unit. Secondly, the voltage on pin
5 of IC1 (7493) should be fairly close
to 5 volts. When | first tried the unit,
the voltage on this pin was less than
4.5 volts, and the communicator

would not function. The problem
could have been due simply to the
characteristics of the various devices |
used. The LEDs were from James
Electronics (Model XC526}, while the
UJT was one contained in a package
of 4 which was purchased at Radio
Shack (Part Number 276-111).
Regardiess, | fowered the 100 Ohm
resistor in the 5 voit supply line to
about 50 Ohms so as to obtain the
proper operating voltage.

At this point, it was necessary to
lower the 82 Ohm resistor in the
gating line (pin 11 of IC1) to 39
Ohms, and to bypass pin 14 of IC1
with 0.3 uF (for noise suppression)
before the unit would function.

Some other hints ... | built my
unit in the case of an old transistor
radio. This provided the case, a
speaker, and a battery compartment
all in one step. Further, not wanting
to bother with the flip-up top, |
simply mounted an SPST switch on
the side of the case which is used to
activate the communicator. Finally, |
used ElectroCraft Model 35-414
push-button switches {miniature,
momentary switches) for S2 and S3.

As | said, the unit is working and
the girls love it (ages 6 and 7).
Further, | learned quite a bit in the
process of building it. Hopefully, with
the above info, others will have an
easier time getting their communica-
tors going.

Ted Cohen WAUMF
Alexandria VA

P.S. James Electronics is fantastic!!!
Ordered some parts by mail on Satur-
day, and had them by noon, the
following Wednesday !

YL 7373!

Recently Jim Ricks W9TO, inven-
tor of the world-famous keyer, sent
his young lady to pick up his auto
tags. Completely by chance, his new
plates read: YL 73 73 !

Gene Brizendine WAATE
Huntsville AL

BAD APPEARANCE

| recently learned a valuable lesson
about automobile security. While
parked in a hotel lot in Milwaukee,
my car was broken into, and my
broadcast radio, along with a good
part of the dash, was stolen. This was
not a tape machine, and an examina-
tion of nearby cars turned up several
with better, more easily removable
units. However, my car did have the
bottom half of an HF antenna on the
bumper. The police seemed to think
that the thief was looking for CB
units, and being unable to see through
the frosted windows, broke in, and
then took what was there. | guess the
moral is avoid even the appearance of
arig in the car.
Alan P. Biddle WB9SQB
Madison W

TYPING

| really enjoy your magazine. |I'm
planning to get my Novice license
pretty soon.p o you think you could
have a few. how- to-do-it articles for
the guy who is not too experienced. T
hanks. So much for my typing.
Tom Rosicka
Springfield OH

THE QUEST FOR THE HOLY PR

Please eyeball the enclosed PR spot
| landed in my local newspaper. |'m
proud of it and you should be too,
because WA4BDW's story in the Jan.
73 inspired its beginnings. You know
this guy had a lot of nerve with his
item #2, “’Land a feature story in a
local newspaper;’ bit. But since the
CBers get it done now and then |
thought what the heli. So | wrote Bob
Iverson (author of article enclosed) a
letter and invited him over to the house
to see what | had going. | baited the
invite with things like Oscar, ATV and
the like, and used the basic premise
{per FCC R&R) that hams are around
to provide emergency communica-
tions and enhance international good-
will. Note how that got in the first
paragraph.

This story appeared on Sunday, Jan
18th in the Danville Commercial
News, which is owned by a big outfit
called the Gannett News Service. The
local paper circulates better than
75,000 with Danville, Illinois the
hometown of about 41,000 people.

You might be interested in knowing
that | took about an hour to prepare
for the reporter’s interview by pain-
stakingly bookmarking articles
{especially ones with photos) from 73
and QST to back up everything in the
story. My presentation took about 25
minutes, including questions from
Iverson and the photo. (t was topped
off with a short QSO with WN4BSL in
Owensboro, Ky. for effect. | might
add that my presentation was very
general and not at all technical, touch-
ing on a variety of things which |
thought non-hamming, non-technical
readers might like. Again, the basic
premise was to make aware the
existence of us in the event of a large
scale disaster. Detente is in too, so
hence the goodwill.

A local ham whom [‘ve never met
called to tell me that the story created
a lot of interest on the 2 meter net
and congratulations were offered on
behalf of himself and all the locals. A
very nice gesture, | thought, since this
guy is a General and is into slow scan
in a big way, which would have been
nice for the mug shot.

At my place of full-time work, |
was treated as somewhat of a man-of-
the-hour and greeted by a programmer
on the staff with “Who the hell do
you know at the paper?’ No one. At
my place of part-time work, country
FM station WIAI, the manager was
very pleased and intended to send the
owner of the station and the building

a copy of it. He lives out of towp, in
fact out of the county. This, despite
the fact that WIAI is not mentioned in
the article. | jock there on weekends,
just in case you ever buzz around
here, Wayne. 50,000 Watts 99.1 and
good country music. What more could
you want???

Anyway, that's my effort toward
PR, and you and WA4BDW should be
congratulated for the inspiration. But
most of all, Bob lverson of the Com-
mercial News should be honored for
his excellent writing and comprehen-
sion. After all, the reporters have to
write these things and they really
decide how well it’s going to go over.

You know, I've read many articles
telling us we need PR, but nothing
about how to PR. Maybe you could
help by telling us how to prepare
feature article presentations, or HOW
to set up booths at local CB jamborees
or HOW to give demonstrations for
school science classes. Some of us
don’t know how to organize our time
or talk or any damn thing. | made my
presentation without any idea how it
would turn out. Lucked out | guess.

Well, so much for all this. Hope you
enjoyed the clipping and thanks for
listening. Also like the new mag
format. It's about time.

Ted Osborn WNIPIQ
Danville IL

P.S. Also, tell Mary she did a fine job
with my Reader Service requests for
this month.

INFLATION

In reference to the January 76 issue
of 73 Magazine. The article “County
Hunting” by W2SDU quotes the price
of Directory of Post Offices available
from Government Pripting Office
under stock No. 3900-00242 at $4.25.

Have just received the copy |
ordered and find the correct price is
now $5.05 — the price quoted now
being obsolete.

Earl Stacy K7BD
Selah WA

IN ENGLISH, PLEASE

In reference to your article “‘Stereo
— A New Type of CW Filter,” jn the
March issue, it doesn’t take much
imagination for RTTYers like myself
to stick the Mark and Space scope
monitoring audio outputs of the tele-
type converter into an inexpensive
“hi-fi** stereo amplifier and tune for
equal left and right separation of the
FSK signal. Using stereo headphones
gives you a pretty broad left-to-right
audio “picture” of the signal so that
centering the FSK around the cross-
over point is fast and very accurate.
Note that QSBing of the Mark and
Space frequencies does not effect the
tuning sense you have as you bring the
signal into proper position. This
simple method of tuning FSK gives
you a great sense of security, because

Continued on page 74



> >
B antennas
— _ penetrate
»4 —
» -4 =
= N J—
< " -
S the pile
KLM ... big, broad, super-
performance line of beam antennas == \\\ '
with the same “take charge” Big Stick s
leverage from forty meters to seventy centi-
meters! Covers the whole band.” Cleaner patterns and
lower VSWR are &ttributable to sophisticated designs

featuring multiple driven elements, optimized between-
element spacings and KLM's custom insulators.

Every KLM antenna ... HF through UHF .. . is a carefully crafted product,
engineered for maximum mechanical strength consistent with low weight ...

is corrosive- resistive with stainless steel hardware and 6063-T832 aluminum . .. l
uses high strength, low-loss insulation materials and castings. }

Don’t be second best in HF or VHF contests, Oscar,
Moon bounce, tropo ... penetrate the

pileups with KLM antennas! KLM

2 METER ANTENNAS

|
*KLM Model 432-16-LB covers & The antennas in this series wilt
1

-434 MHz only. !
430-43 2 only. beat all comers! Individually, these

antennas are doing a tremendous
job where high gain, F/B ratio and
‘ low VSWR are important ... in VHF
DX contests for example. Many are
‘ stacking them for moon bounce
i and tropo work using available KLM
i

N
KLM 70
CENTIMETER

ANTENNAS

baluns and couplers. Included in
the series are antennas with 7, 8,
9,11, 12, 14 and 16 elements, all

KLM providing broad coverage. 143.5
The fine séries of UHF antennas to 148.5MHz (without tunirig) plus
consists of 6,14 and 27 element 20 METER exceptionally high gain,
high gain, broad coverage MONOBANDER

antennas (6 and 14 element types

are rear mountable). All antennas
(except the 432-16-LB) cover 420-
450 MHz without need for tuning.
These are ideal, maximum gain
antennas for point-to-point or
repeater control applications.

An available long boom 12’ model),
optimized at 432 ¥ 2MHz, is par-
ticularly desirable for EME and

DX communications. Eight of these
beams, using KLM high efficiency
couplers are comparable to a 128
element, extended, expanded
collinear array.

A typical antenna: (KLW-420-470-14)

Elements: 14

Gain: 11.5db (dipole reference)

Beam width: 18 degrees @ 3db pts.
Diameters: Boom: 1" (25.4mm).

Elements W'D (9.5mm)

Do you operate both phone and CW and so are forced to
compromise with higher VSWR on one or the other mode?
Not with this KLM 20 meter monobander! Multiple driven
elements and other KLM design exclusives, give broad-
band action, low VSWR over 13.9to 14.4MHz. F/B (and
sides) ratio is excellent, gain is exceptionally high.

(9.75 dipole reference). Impedance is 200 ohms balanced
(matched w/KLM's 4:1 4KW p.e.p. balun (optionally
available). Assembly is simple and fast.

Other KLM beams for 40,15 and 10 meters feature dual
driven elements for high gain, F/B ratio and low VSWR
over both phone and CW band sections. Also, a 7 element
log periodic w/26’ turning radius, 30’ boom (3", 76 mm)
Dthat gives continuous coverage, 10-30MHz!

Makes an excellent NO TRAP, 20-15-10 meter beam with
gains equivalent to long boom, 3 element Yagi. Matches
50 ohm line w/4KW p.e.p. balun (supplied).

5tull size elements: Boom: 42° , 3" (76mm)D.
Turning radlus: 28° Wgt: 65 Ibs. (29.4KG)

At your dealers. Write for descriptive catalog.

KLM electronics

17025 Laurel Road, Morgan Hill CA 95037 (408) 226-1780, (408) 779-7363

Atypical antenna: (KLM-144-148-14)
Elements: 14

Gain: 14.2db (dipole reference)

Beam width: 18 degrees @ 3db pts.
Boom: 208" (5283mm). Wgt.: 81bs (4 KG)

NEW
AZIMUTH
ROTATOR

Ideal for most HF tribanders and VHF arrays.
Medium duty w/electrical brake/limit switches.

1 minute/360 degrees. Rugged ... weatherproof.
Attractive direction indicator,

NEW ELEVATION ROTATOR

G &,

Use for OSCAR 6-7, Moonbounce, etc. Medium
duty w/electrical brake/limit switches.

1 min./ 180 degrees. Rugged ... weatherproof.
Attractive direction indicator.




the little surprise

The IC-22A has caused some pretty big surprises since it first started making waves in
VHF-FM. Veteran operators have been delightfully surprised by its sophisticated styling and
ease of operation; FM beginners, by its versatility, large number of possible channels, and its
great value as a starter unit for FM transceiving; and all owners, by its unexcelled high
quality construction and low maintenance problem record, ICOM traditions. The competition
was in for a big surprise as it raced past everything in its field to become the most popular two
meter crystal controlled radio on the market. Surprise. Surprise.

But the IC-22A’s best surprise is the little surprise, its price. surprise. The little radio with all
the big surprises is also the best FM transceiver value available. Engineered for versatility
and sophistication: priced within the reach of the most mod-
est beginner. Whether the IC-22A is your first FM or your
last, you're in for a little surprise.

SEMICONDUCTORS

TRANSISTORS 22
FET 4 POWER OUTPUT HI 10 Watts, LO 1 Watt
IC 3 BANDWIDTH (TRANSMITTED) 15KHz with 5KHz deviation
DIODES 16 MICROPHONE DYNAMIC 500 Ohms.
SENSITIVITY .4 microvolts for 20DB quieting
FREQUENCY RANGE 146-148MHz 3 microvolts for 12DB SINAD
INTERMEDIATE FREQUENCIES 10.7MHz First |.F
CHANNELS 22 455KHz Second I.F
MODULATION Phase, F3 MODULATION ACCEPTANCE 7KHz peak dev. freq. less than 3KHz
VOLTAGE 13.8 (15%) RECEIVER BANDWIDTH +/~13KH2 more than —6DB
SIZE 58x156x2305 (dim in MM) +/~23KHz more than -60DB
WEIGHT 1.7 kilos AUDIO POWER 1 Watt into 8 Ohms
VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT Distributed by:
A ICOM WEST, INC. ICOM EAST, INC.
Suite 3 Suite 307 3
13256 Northrup Way 3331 Towerwood Drive
Bellevue, Wash. 98005 Dallas, Texas 75234
N (206) 747-9020 (214) 620-2780




Looking West

A Dark Horse Will Out

Ever have a run of luck when
nothing goes right? You know, when
it seems like the gods have things
stacked up against you. That's just the
way 1976 began. Actually, it began in
early December when some low
creature decided that he needed my
lcom IC-2F (serial #4893 if you
happen to run across it) more than |
did and went to the trouble of pur-
loining said radio from under the dash
of our ‘63 Cadillac. | said trouble,
since it not being my nature to trust
mounting brackets and such, 1 had
drilled three holes through the top
case cover and mounted the radio
directly to the dash in as incon-
spicuous a spot as | could find. | guess
the spot was just not inconspicuous
enough and scratch one IC-2F.

On New Year's Eve | remember
telling Sharon that ‘76 would be
better than ‘75; it had to be. Was old
ITF ever wrong! On New Year's Day
afternoon, the oil pump in our ‘71
Torino let go and took the engine
with it. Oh, the idiot light did come
on ... after the car had chugged and
grinded its way to a stop. My thanks
to the many amateurs from both
WR6ABB and WR6ABE that came to
our aid and got us down to sea level
from atop Muhulland Drive, and a
special thanks to George WABMQM
who is currently hard at work putting
all the pieces together once more.

This morning, though, was the
clincher. Though on its last legs, the
old Cad was still running and | had to
renew my driver’s license. The Depart
ment of Motor Vehicles office is
about a mile from here, so bright and
early this am, | drove over and
obtained my renewal. | was going to
make a stop at one of my parts
suppliers when | noted some steam
from under the hood. Well, this car
has had a water leak since | bought it,
but it is always wise to check. Being
almost at my house, | drove there and
parked. Lucky | did, since it seems
that the water pump and the radiator
had given up at about the same time.
Have you any idea what it’s like to be
sans wheels in Los Angeles? You
cannot even get to the corner unless
you have a car, and here | sit in our
living room — the auto score, 2 down,
0 to go! Oh well! If ‘75 was bad, so
far ‘76 could be classified as a
disaster!

The Torino going down for repair
came at the wrong time — just a week
prior to SARQC. We had about given
up hope of getting there when Rick
WABVSK offered us a lift across the
Mojave to the fun city of Las Vegas.
Three people and all the necessary
luggage packed tightly into the con-
fines of Rick’s ‘72 VW bug. Reminds
me a bit of a trip cross country in ‘70
with Lou K2VMR in his VW lovingly
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Capt. Dick McKay K6VEP (left) and Gary Wood WAGDTX (right) enjoy lunch
with John Johnston K3BNS, head of the FCC’s Amateur and Citizens Division.

called BUGSY, but that's another
story. Anyhow, aside from the sardine
can sized transportation for which we
will be eternally grateful, it was a
most enjoyable trip with yours truly
playing pilot. It should be noted that
this area is enjoying {and | use that
term loosely due to the fire hazard
now present) a very warm and dry
winter season. In fact as | write this, it
is Feb. 2, the temperature is almost 80
degrees and kids are out swimming in
the apartment house pool. While
slightly cooler, the weather across the
desert and in Las Vegas was similar.
Beautiful.

Since | described SARQC last year
in some detail, | will not bore you
again with the same story. Suffice it
to say that SARQC is unlike any other
amateur radio convention in that the
city of Las Vegas rather than the
convention itself is the top attraction.
Las Vegas is a world in itself and one
of my favorite vacation spots. | really
think that Vegas should adopt the
motto ‘“Have Fun and Enjoy” since
that’s what the city is really all about.
Even the “losers” often smile.

Our first stop upon arriving at the
Sahara was of course the registration
desk where we found out that our
pre-paid reservations for that hotel
had been transferred to the Thunder-
bird since the Sahara was full up. |
was set to “blow a gut’” when |

Bill Pasternak WAGITF
14725 Titus St. #4
Panorama City CA 91402

remembered that the Mt. Wilson
Repeater Association was to be
hosting a ““Hospitality Suite.”” A quick

call on Rick’s HT brought forth the
melodious tones of Bill Orenstein
KH6I1AF/7. Bill advised me to ‘‘cool
my head’’ and come up to room 4022,
better known as the ““Mt. Wilson
Repeater Association Friendship
Suite.” This was the “Dark Horse” of
which | spoke in the column header
While the theme of most hospitality
suites at conventions is one of “party-
party,” this one was different. It was
kept low key — a place to get away
from the festivities and regroup one’s
head. You were greeted by the state
flag of Hawaii as you walked through
the door, with soft music mostly of
Hawaiian origin playing in the back-
ground. It was just a tranquil spot in
the middle of the confusion that is
any convention.

The room was made possible
through the cooperative efforts of the
MWRA, Worldradio News and Midnite
Radio. If one must single out
individuals who were responsible for
the overwhelming success of this

Wayne and Sherry visit with Lon and Syb// A/bnghr af SANDRA in SA RrROC
FM Hospitality Suite.

n



Bill Orenstein KH6IAF/7 (left) and John Marin WA2IEU show Wayne
WREALD/7 in MWRA Hospitality Suite.

special kind of convention hospitality
center, there are two people that then
deserve special mention. First, Bill
Orenstein KH6IAF, this time /7, for
conceiving the idea, doing the legwork
and giving up just about all his time at
SAROC to play host. However, all this
work would have been for naught if it
were not for the fine cooperation
given the MWRA and Bill by the
Sahara itself. This copperation came
in the form of Mr. Billy Snyder,
Executive Host and Assistant to the
President of the Hotel Sahara. Work-
ing together, the MWRA and the
Sahara had one of the nicest “let’s get
away from the convention for a
while” spots to be found. Heck, it was
the only such spot aside from our
room at the hotel. Yes, we finally did
get one by the way, though we had to
wait a while. 1 guess patience will out.

Now, as if all the above were not
enough, there was more. The MWRA
is @ user support organization for the
Mt. Wilson based WR6ABE repeater.
Being one of the busiest repeaters in
the nation, it was conceivable that a
goodly number of its members would
be attending SAROC. For this reason,
it was decided that a portable repeater
might just be in order. John Barreiro
WABHQL made available a modified
Heathkit HW202 which was further
modified, converted and completed as
a repeater by Kirk Nemzer WB6EGR.
It was set up “split-site” with the
receiver and its antenna on the top
floor of the hotel and the transmit site
on the balcony of the MWRA hospi-
tality room. How does one go about
tying the two ends together so that a
system such as this can function? The
MWRA electronics crew made use of
the “house’” phone system, of course.
Now the frosting on the cake. It is
always good to have an ID of some
type on a repeater and a special events
repeater such as this naturally requires
a special ID. Again thanks to Bill
KH6IAF/7, the voice of Mr. Jerry
Lewis could be heard on 146.40
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stating, ‘‘Fooled vya! This is not
WR6ABE Los Angeles; this is
WR6ALD/7 at the Sahara Hotel, Las
Vegas, just the other side of the
Colorado River thingie. Ha hahhhh.’’
To read it is not to hear it, and one
must have heard it to have really
appreciated it. A lot of us did.
Thanks, Jerry.

This was not the only portable
system to show up. The Palisades
ARC of Culver City was there as usual
with its portable .01/.61 system, that
thanks to Neil McKie WABKLA, per
formed at its high level of efficiency.
One must remember that PARC was
in the forefront of supplying their
membership with portable systems of
this sort for occasions such as this.
Someone else brought a .93/.33
system, | understand, but that never
really went into full time operation.

UHF was well represented, with a
number of remote owners bringing
their goodies along for use by their
people. One system, a full-blown
remote, came in all the way from New
Jersey along with its owners John
Marin WA2IEU and his brother Tom
WA2IKB. But, this year it ‘was the
MWRA that really stole the show
when it came to both hospitality and
portable repeaters, and for this
""Looking West” must give them the
“Hats Off Salute” this year. They
deserve it.

Surprises, you bet your sweet
bippie. | guess that the biggest one to
yours truly was the guy who walked
into the FM Hospitality Suite Friday
evening. None other than 73's very
own Mr. Green himself. | was just
standing there talking with someone
when it was suggested by someone
else that | turn around. Surprise! More
like shock. Wayne, why don‘t you
warn me when you are going to pull
these surprise visits!?

Anyhow, not long thereafter, in
walks Bill KH6IAF and in short order,
Wayne finds himself shanghaied up to
the 40th fioor to view the MWRA

Squeak’s ““drinkie-talkie” — never saw that option in a Motorola catalog!

suite and the WR6ALD/7 repeater. As
you can see from the photo, | get the
feeling that our “leader’’ was some-
what impressed. Unfortunately, it was
to be a brief visit that we would have
that evening, but in the time we had
to talk | was able to catch up with
what has been happening back East.
Wayne was the smarter of the two;
after our get-together he went *'73s"
for the evening. Me, | ‘was up most of
the night talking with this one and
that one. How | ever made it to the
FM forum and the FCC forum the
next day | will never know. Thank
heavens that someone developed the
cassette tape recorder.

At this point | should really get
into a discussion of what Johnny
Johnston talked about at the FCC
forum, and until about 48 hours ago
that would have been exactly what |
would have done. However, something
very important has transpired within
the last two days that deserves very
special attention now. Therefore, we
will continue with our coverage of
SAROC and the FCC forum held
there next month. Right now it is
again “Giving Credit Where Credit is
Due” time, and it is with a heck of a
lot of pride that “Looking West”
salutes the accomplishments of a great
many Southern California amateurs
who have spent the last few days
working hand in hand with the Guate-
malan Consul General to Los Angeles
in relief efforts to that earthquake-
ravaged nation.

For time reference, this portion of
"LW* is being written on the morning
of February 9; it is exactly a week
since | began to write this and the
blue skies and warm temperatures of a
week ago have since been replaced by
an unending torrent of rain. Winter —
the winter we have waited for has
finally arrived. it's 1:11 am and about
an hour ago | finally returned home
from Los Angeles International Air-
port where | had spent the last 8 or 10
hours. As a writer it is strange to find

yourself a part of your own story, but
in this case it is what happened. | had
gone to LAX to photograph and
report on a rather unique and highly
successful communication effort and
within minutes found myself taking
an active part in what was happening.

Problem: How do you get commun-
ication in and out of a country that
has had most of its communication
with the rest of the world severed by
natural disaster? | guess you know the
answer, since the answer is what we,
the amateur radio community, are all
about. Such was the situation in
regard to Guatemala. Less than a week
ago, that nation suffered a major
earthquake that according to the
latest network newscasts has taken
15,000 lives and effectively cut Guate-
mala off from the rest of the world
save amateur radio. Though a number
of area amateurs had been providing
communication to Guatemala for the
past few days, there had been no
organized effort set up. The local
consulate had been swamped with
requests by local citizens as to the
whereabouts of friends and relatives in
Guatemala and the foad was increasing
as hours wore on. It was obvious that
some fully organized effort was
needed, one that would insure that a
maximum number of health and
welfare requests were handled while at
the same time taking some of the load
off the local consulate so that they
could work on other important relief
efforts. Such was the problem that
Doug K4SWJ/6 posed to me on the
telephone some 48 hours ago. Doug,
like myself, is a member of the
Palisades Amateur Radio Club of
Culver City, and both of us felt that it
was a definite obligation for PARC to
take an active role in this project on a
large scale basis. Saturday morning,
February 7th, Doug called PARC
President Dan Deckert WA6FQC and
plans were formulated. The local

Continued on page 138



Editor:

Robert Baker WATSCX
34 White Pine Drive
Littleton MA 01460

CORRECTION

The Delta QSO Party will be held
September 2527 — not April 24-25,
as listed in our April issue.

COMMON MARKET CONTEST
cw
Saturday, April 3
0600 to 2400 GMT
Phone
Sunday, April 4
0600 to 2400 GMT
Use appropriate mode on all ama:
teur bands, 80 to 10 meters. Please
keep the lower 10 kHz of the CW
bands and the upper 25 kHz of phone
bands free according to |ARU recom-
mendations. Entry classes consist of:
single operator — all band, low band
(80 and 40), high band (20, 15 and
10); multi-operator — single trans-
mitter, all band only.
EXCHANGE:
RS(T) and QSO number starting from
001.
SCORING:
Common Market stations score 1
point for QSOs with ather Common
Market stations and 5 points for QSOs
with others: multiply total QSO
points by the number of DXCC
countries on each band. Non-Common
Market stations score 5 points for
each Common Market QSO and 1
point for any other QSOs; multiply
total QSO points by the number of
Common Market countries worked on
each band.
AWARDS:
Certificates to the highest scoring
station in each countrv, in each entry
class, on each mode. Trophies
awarded to the highest scoring single
operator in the Common Market on
each mode and to the highest scoring
single operator outside of the Com-
mon Market on each mode.
LOGS:
All entries must be mailed no later
than April 30th to: Jacky Luyten,
Ave. Max 134.b1, 1040 Brussels,
BELGIUM. Please use the common
log form style and do not forget a
summary sheet.
Common Market Countries: Belgium,
Denmark, France, W. Germany, Great
Britain, lIreland, Italy, Luxemburg,
Netherlands.

TRIPLE LETTER QSO PARTY
Starts: 1700 GMT Saturday,
April 23
Ends: 2000 GMT Sunday,

April 25

The contest is sponsored by the
University of Missouri-Rolla ARC,
WOEEE and is open to all amateurs.
Any contact between amateurs is valid
on any band 160 to 2 meters, using
any mode. No repeater QSOs or
cross-mode contacts will be allowed.
Each station may be worked once per

ONTI

band per mode.

FREQUENCIES:

3950, 7215, 14290, 21375, 28600.
CW — 45 kHz up from band edge.
EXCHANGE:

RS(T) and consecutive QSO number.
SCORING:

Each QSO counts for one point, with
one extra point added for each
repeated letter in the suffix of the
station worked call. An extra point is
also added for 2 letter suffix calls.
(Examples: WB4GQP = 1 pt,
WA7UMU = 2 pts, WOEEE = 3 pts,
WOGS = 2 pts.) Total score is the total
QSO points times the number of
states, countries and provinces on
each band, times the total number of
triple letter stations on each band.
Example scoring: 500 QSO pts x 67
{states, countries and provinces) x 24
triple letter stations = 814,000 pts
total.

ENTRIES:

Send logs along with the usual data
and declaration before May 20th to:
Ward Silver WBAGQP, 590 Fieldstone,
Ballwin MO 63011.

GEORGIA QSO PARTY
Starts: 2000 GMT, Saturday,
May 8
Ends: 0200 GMT, Monday
May 10
The 15th annual Georgia QSO
Party is sponsored by the Columbus
Amateur Radio Club. There are no
time or power restrictions and con-
tacts may be made once on phone and
once on CW on each band with each
station.
FREQUENCIES:
CW — 1810, 3590, 7060, 14060,
21060, 28060. SSB — 3900, 3975,
7245, 14290, 21360, 28600. Novices
— 3718, 7125, 21110, 28110. Try
160m at 0300 GMT, try 10m on the

hour, and 15m on the half hour
during daylight hours.

EXCHANGE:

QSO Number, RS(T), and QTH -

county for GA stations;, state,
province, or country for others. GA to
GA contacts are permitted.
SCORING:

Each completed QSO counts 2 points.
GA stations multiply total QSO points
by number of different states and
Canadian provinces worked. OX
stations may be worked by GA
stations for QSO points only; they do
not count as multipliers. Out-of-state
stations will use the number of GA
counties (max. 159) worked for their

multiplier.
AWARDS:
Certificates to the highest scoring
station in each state, province,

country, and GA county. Also to the
highest scoring GA and non-GA
Novice. Second and third place awards
will be made in sections where addi

(L

tional recognition warrants. A plague
will be presented to the single oper-
ator and multi-operator GA stations
submitting the highest score in each
category. Plagues will also be awarded
to the highest scoring out-of-state
entry and to the highest scoring GA
portable and mobile stations operating
outside their home county.

LOGS & ENTRIES:

Your logs should show: date and time
in GMT, station worked, exchange
sent and received, band used, type
emission, and multipliers claimed.
Check lists will be appreciated.
Include a signed declaration that all
contest rules and operating regulations
were observed and mail your entry to
CARC, c/o John T. Laney K4BAl,
Post Office Box 421, Columbus GA
31902. Entries should be postmarked
no later than June 7, 1976. Please
include a large SASE for a copy of the
results.

VERMONT QSO PARTY
Starts: 2100 GMT Saturday,
May 8
Ends: 0100 GMT Monday,
May 10
The 1976 Vermont QSO Party is
sponsored by the Central Vermont
Amateur Radio Club in Montpelier
VT. The same station may be worked

=

once on each band and mode. Mobile
stations may be worked in each new
county {consider each new county
they enter as a new station).
FREQUENCIES:

Try CW on odd hours and phone on
even hours (GMT). 3560, 7060,
14060, 21060, 28160, 50260,
144-144.5, 3909, 7265, 14290,
21375, 28600, 50360, 145.8, 3932,
7290, 14325.

EXCHANGE:

QSO number, RS(T), and county for
VT stations, or ARRL section for
others.

SCORING:

VT stations score one point per con-
tact and multiply by the number of
ARRL sections and countries worked.
All others score 3 points per VT
station worked and multiply total by
the number of VT counties worked on
each band. Maximum of 14 counties
per band.

AWARDS:

Trophies will be awarded to the
highest scoring station outside of VT
and to the highest scoring single oper-
ator station in VT. In addition, certifi-
cates will be awarded to the highest
scoring station in each ARRL section
and country with a minimum of 3
different QSOs. Certificates also will
go to the 2nd, 3rd and 4th highest

CALENDAR

Apr 24 -25 Triple Letger QSO Party

May 1-2* MASS Bicentennial QSO Party

May 1 - 2* Helvetia 22 Contest (H22)

May 8 - 10 Georgia QSO Party

May 8 - 10* BARC Contest — CW

May 8 - 10 Vermont QSO Party

May 14 - 16 YL International SSBers QSO Party
May 15

May 15-17 Michigan QSO Party

May 22

May 22 - 23 Wisconsin State QSO Party

June 4 -7 IARS/CHC/FHC/HTH QSO Party
June 12 - 13 ARRL VHF QSO Party

June 12 - 13 RSGB National Field Day

June 12 - 14 West Virginia QSO Party

June 26 - 27 ARRL Field Day

July 3-4 QRP — Summer — Contest

July 3 ARRL Straight Key Night

July 17 -19 CW County Hunters Contest

July 24 - 25 ARRL Bicentennial Celebration
Aug 14 - 15 European DX Contest — CW

Sept 4 -5 ARRL VHF QSO Party

Sept 11-12 European DX Contest — Phone
Oct8-10 CD Party — Phone

Oct9-10 RSGB 21/28 MHz Contest — Phone
Oct 16 - 17 RSGB 7 MHz Contest — CW

Oct 16 - 18 CD Party — CW

Oct 30 - 31 CQ Worldwide DX Contest — Phone

* = described in last issue

World Telecommunications Day Contest — Phone

World Telecommunications Day Contest — CW




scoring stations in VT. A special
certificate will be awarded multi-
operator and mobile stations oper-
ating in VT. QSO Party contacts can
be credited toward the Worked

Vermont {W-VT) Award issued to
stations working 13 out of VT's 14
counties.

LOGS:

In order to be eligible for awards, logs

There were a total of 301 counties
stations was 613. The highest number

category are as follows:

STATE CALL
CONN WA1TKMP
ME W1APU
MASS WI1AQE
vT K11IK
NJ WA2DFC
K3NVC
NY W2MEI
MD/DC W3HQU
PA W3ARK
W3ZUH
FLA WB4OGW
WA402ZF
GA WB4QGN
KY WA4KFB
NC K4ENL
waomw
SC wamca
TENN wB4CQcC
WBAWHE
VA WAaKMW
MISS W5RUB
TEX W5RPJ
WAS5KQD
CAL W6CLM
WABKXJ
WBE0KX
IDAHO W7GHT
MONT WZJIyw
ORE WA7G0O0
WA7G0O0
UTAH w7zce
WYOM WADNZA
MICH WC8CAL
WBKPK
w8CcxXSs
OHI0 Kgawy
WBRYP
WVA waum
ILL WIAXT
IND KYUKM
WAIWIF
WISC WarPJT
K9DAF
WBIONA
CcoLo WBAGT
IOWA won
KODEQ
KANS KODEQ
MO KOLIR
woaws
NEBR WOQnNP
WBIDED
KODEQ
SDAK KODEQ
Nova Scotia VE1AHG

RESU

RESULTS OF THE 1975 CW COUNTY HUNTERS CONTEST

Y

High score — fixed WB40OGW 433,048 points {new record}
High score — portable WAQK XJ/6 220,869

High score — mobile WASBKQD/m 438,658 {new record)
Composite mobile score K@DEQ 292,358

activated by portable/mobile stations

during the contest, while the total number of counties worked by contest

of different counties worked by any

single entry was 407 counties {WB4OGW). The winners in each state and

SCORE (pts)
48,723 fixed
4,750 fixed
65,860 fixed
21,930 fixed
47,125 fixed
16,720 portable
204,428 fixed
192,375 fixed
160,960 fixed
8,601 mobile
433,048 fixed
19,313 mobile
355,616 fixed
10,296 fixed
89,240 fixed
2,600 portable
11,766 mobile
8,662 fixed
2,904 portable
2,640 fixed
68,425 fixed
22,620 fixed
438,658 mobile
7,068 fixed
220,869 portable
5,974 mobile
122,286 fixed
14,784 mobile
108,624 fixed
6,600 mobile
24,072 fixed
4,032 mobile
15,554 fixed
2,142 portable
37,833 mobile
161,460 fixed
24,030 mobile
4,056 portable
11,004 fixed
140,750 portable
5,610 mobile
117,700 fixed
63,428 portable
16,737 mobile
7,866 fixed
10,560 fixed
78,522 mobile
17,995 mobile
40,584 fixed
24,297 mobile
1,998 fixed
27,951 portable
29,631 mobile
1,652 mobile
17,765 fixed

14

or facsimiles together with an SASE
must be mailed no later than June
15th to: Peter Kragh W1AYK, 170
Summit Avenue, Ramsey NJ 07446,
All band/mode activity is urgently
needed from the counties of Benning-
ton, Caledonia, Essex, Grand Isle and
Orleans. Anyone interested in port-
able or mobile operation is asked to
contact WIAYK or the CVARC.

YL INTERNATIONAL SSBers
QSO PARTY
Starts: 1901 GMT Friday,
May 14
Ends: 1900 GMT Sunday,
May 16

All bands wiil be used on CW and
phone and the same station may be
contacted on different bands for
contact points but not for country
multiplier. Use country muitiplier
only one time. The QSO Party is in
three categories: DX/WK teams,
YL/OM teams, single operator. Non-
members are welcome to participate
and QSO party logs will be accepted
for SSBers awards in lieu of QSLs.
EXCHANGE:
Name, RS(T), SSBers number {send
no number if non-member}, country,
state, partner’s call (if no partner leave
biank).
FREQUENCIES:
CW: 3565, 7085, 14070, 21070.
Phone: 3873, 7273, 14333, 21373,
28673.
Some European stations cannot work
in the US phone band on 80 or 40
meters; when calling them please
announce that you will tune around
3775 or 7090.
SCORING:
Contact with SSBer member on same
continent = 2 pts phone, 4 pts CW.
Contact with SSBer member on
different continent = 4 pts phone, 8
pts CW. Non-member contacts = 1
point phone, 2 pts CW. Multipliers are
number of different DXCC countries
{must be YL-ISSB members), US
states, DX/WK teams, and YL/OM
teams regardless of bands. Final score
is total QSO points times total multi-
plier.
AWARDS:
Plaques will be awarded to the highest
individual score, DX/WK teams, and
YL/OM teams, as well as to the
highest score single operator. Certifi-
cates to first and second place in
country and state. No certificate to
plaque winners.
CATEGORIES:
DX/WK team — Each team consists of
a DX and W/K SSB member. The
team score is the sum of both
partners. Score will be determined
when both logs are received. If only
one log is received it will be scored as
a single operator entry. All stations
entering the DX/WK team category
should immediately send a request to
W7EOI. You may choose your own
partner or, if you have no choice,
W7EO! will assign one to you as
requests are received. All requests
must be in writing (for records)
except DX stations who may make
their requests through system con-
trols. One week preceding the QSO

Party, teams requesting to be recorded
may do so through system controls
during daily operation. No team
assignments may be made after the
party begins.

YL/OM team — Each team consists of
one YL SSB member and one OM SSB
member who are related: husband/
wife, father/daughter, etc. Operation
must be from the same QTH, using
the same rig with his/her own call.
LOGS:

All logs must show date and time in
GMT, RSI(T), SSBer number, partner’s
call, mode and period of rest time.
Each entry must operate a minimum
of 6 hours with a minimum of 6 hours
rest period for each 24 hours of
contest period. Logs should be post-
marked on or before June 30th and be
received on or before July 15th. Send
logs to: Lyle Coleman W7EOI, 412
19th Street SW, Great Falls MT
59404.

For free QSO Party entry form (no
logs), send an SASE to: Robert Baker
WA1SCX, 34 White Pine Dr., Little-
ton MA 01460.

MICHIGAN QSO PARTY
Starts: 1800 GMT Saturday,
May 15
Ends: 0200 GMT Monday,
May 17
The QSO Party will be sponsored

by the Oak Park Amateur Radio Club.
Phone and CW are separate contests,
but a station may enter logs for both
modes. MICH stations may work
MICH counties for multipliers. A
station may be contacted once per
band on each mode. Portable or
mobile stations may be counted as
new contacts when they change
counties.
FREQUENCIES:
CW — 1810, 3540, 3725, 7035, 7123,
14035, 21035, 21125, 28035, 28125.
1600 - 1900 GMT try phone: 1815,
3905, 7280, 14280, 21380, 28580.
Try 15 meters on the hour and 10
meters on the half hour. On VHF, try:
50.125 and 145.025.
EXCHANGE:
RS{T)}, QSO #, QTH — county for
MICH stations, state or country for
others.
SCORING:
MULTIPLIERS ARE COUNTED
ONLY ONCE. MICH stations score
one point per QSO times the total
number of states, countries, and
MICH counties worked. Non-MICH
stations score QSO points as: 1 point
for each W/KWA/WB8 MICH QSO, 5
points for each WN8 and special
events station QSO. Total score is
sum QSO points times the number of
MICH counties worked (83 max.).
VHF only entries score same as above
except multipliers per VHF band are
added together for total multipliers.
AWARDS:
Only single operator stations qualify.
Trophies will be awarded to MICH
stations for: high CW, high phone,
high aggregate club score. Plaques will
go to high Novice, high VHF only
entry. Certificates to high CW and
phone in each MICH county. For
non-MICH stations, trophies for high



CW and phone. Certificates for high
CW and phone in each state and
country. Members of the Michigan
Week QSO Party Committee are not
eligible for individual awards.
ENTRIES:

A summary sheet is requested showing
the scoring and other pertinent infor-
mation, name and address in BLOCK
LETTERS, and a signed declaration
that all rules and rsgulations have
been observed. MICH stations include
name of club for combined club score.
Party contacts do nct count toward
the Michigan Achievement Award
unless one fact about MICH is com-
municated. Decisions of the Contest
Committee are final. Results will be
final on July 31, 1976 and will be
mailed to all entries. Mailing deadline
is June 18th and should be addressed
to: Mark Shaw WABEDC, 3810 Wood-
man, Troy M| 48084,

WORLD TELECOMMUNICATIONS
DAY CONTEST
Phone
Starts: 0000 GMT Saturday,
May 15
Ends: 2400 GMT Saturday,
May 15
cw
Starts: 0000 GMT Saturday,
May 22
Ends: 2400 GMT Saturday,
May 22
This is the seventh running of this
annual contest sponsored by the
Brazilian Ministry of Communications
and is open to all amateurs. Categories
include: single operator multi-band, or
fixed/maritime moblle stations oper-
ating from ITT Zones 76 to 90. Use
all amateur bands from 160 to 10
meters. Contacts with the same
station are allowed on different bands,
but 1TU zones are valid only onde as a
multiplier regardless of bands.

EXCHANGE:

RS(T) plus ITU zone number. (Piease
remember that the ITU zone numbers
are different from those shown on the
ARRL and CQ maps and charts.)

QSO POINTS:

Contacts with stations in the same
country = @ points. Contacts with
stations in different country same ITU
zone = 1 on 10 to 40 meters, 2 on 80
and 160 meters. In another ITU zone,
same continent: 10 to 20 meters = 2
points, 40 meters = 3 points, 80 and
160 meters = 4 points. Another ITU
zone, another continent: 10 to 20
meters = 3 points, 40 meters = §
points, 80 and 160 meters = 6 points.

SCORING:

Final score equals sum of QSO points
times total number of different ITU
zones. ITU zones only count once
regardless of bands.

LOGS:

Use separate logs for each mode. Logs
should indicate in this order: GMT
time, worked station, message sent/
revd, band, contment, zone (and
multipliers), QSO points. Logs should
be postmarked before June 30th and
sent to: Ministerio das Communi-
cacoes, Dentel, Brasilia, D. F. Brazil.

AWARDS:

The sum of points earned by the top
five contestants of each country on
each mode will be used as “Country
Points” to determine the winner of
the ITU trophy. A winner country for
three consecutive years or five inter-
spaced years will keep the 1TU trophy
permanently. Gold, silver and bronze
medals will be awarded to the three
top world scorers on each mode.
Dipiomas will go to the three top
scorers in each ocountry, on each
mode. Countries with a high number
of logs will be granted diplomas to the
first three in each call area.

Clubs and associations will be
included in a special multi-operator
multi-band category and will not be
counted for country points. A silver
plate will be awarded to the top world
winners on each mode. Diplomas will
be awarded to the three top winners
in each country on each mode. Logs
must be signed by all participants
from each club or association.

WISCONSIN STATE QSO PARTY
Starts: 0000 GMT Saturday,
May 22
Ends: 2400 GMT Sunday,
May 23
This is the annual QSO Party spon-
sored by the Neenah-Menasha Ama-
teur Club. Phone and CW are con-
sidered separate bands. The same
station may be worked on each band
and mode. Wisconsin stations may
work other Wisconsin stations for
QS0 and multiplier credit.

FREQUENCIES:
1810, 3550, 3735, 3900, 7050, 7135,
7235, 14050, 14280, 21050, 21135,

21300, 28050, 28600, 50-50.5,
144-146.
EXCHANGE:

RS(T) and QTH — Wisconsin stations
will send their county for QTH, others
send ARRL section or country,

SCORING:

US and VE contacts count one point
while DX contacts count 3 points for
Wisc stations. All others score one
point per Wisc contact. Wisc stations
are to multiply the total QSO points
by the number of ARRL sections
contacted {74 max.); KP4, KH6, KL7
and KZ5 count both as 3 point QSOs
and as section multipliers. All non-
Wisc stations should multiply the
number of Wisc QSOs by the number
of Wisc counties worked (72 max.).

AWARDS:

Certificates will be awarded to the
high scoring fixed, portable, mobile,
Novice, and VHF stations in Wisc as
well as each ARRL section and each
DX country.

ENTRIES:

A summary sheet and station log are
requested. Indicate each multiplier the
first time worked. Logs must be
received no later than June 15 (DX
logs by July 1). All entries should be
addressed to: Neenah-Menasha Ama-
teur Radio Club, Inc., Mark Michel
WIPJT, 700 Kinzie Court, Menasha
Wi 54952

MICHIGAN ACHIEVEMENT AWARD

The Governor of Mich will award
Achievement Certificates to hams who
take an active part in telling the world
of Michigan’s unlimited resources,
opportunities, and advantages. Certifi-
cates are awarded on the following
basis:

1. A MICH ham submits log infor-
mation and names (addresses if
possible) of 15 or more contacts made
to out-of-state or DX hams with infor-
mation regarding MICH.

2. An out-of-state ham, including
Canada, submits log information and
names (addresses if possible) of at
least 5 MICH hams who relate facts to
him about MICH.

3. A foreign ham, excluding any
resident of Canada, submits the call
letters and name/address plus log
information for at least one MICH
ham who told him about MICH.

Only QSOs made during MICH
Week, May 15 - 22, will be considered
valid. All applications for certificates
must be postmarked by July 1, 1976
and mailed to Govornor Witliam
Milliken, Lansing Mi 48902.

OVER FORTY NOVICE CLUB

Did you know that there is now an
’Over Forty Novice Club” for Novices
over 40 years of age? If you know of
any Novices who meet the require
ments please pass the word on to
them. If you qualify yourself, you are
welcome in the club.

An HONORARY Membership is
also available to hams of General
Class and above {any age) who have
contacted at least 10 Novices since
January 1, 1976, and can supply a list
of calls and dates of contact.

You will receive a handsome certifi-
cate (suitable for framing) and a mem-
bership card for your wallet by send-
ing $2.00, plus 25¢ for mailing and
handting, to: O.F.N.C.,, P.O. Box 622,
Carson City NV 89701.

The reason for the club is to offer
camaraderie to those Novices trying
for their General in the age group of
40 and over. Further, to encourage
the more experienced hams to contact
Novices and help them to improve by
benefiting from their extensive ex-
perience. Last but not ieast, to maybe
give a little incentive to those of our
age group who are considering joining
the rewarding hobby of amateur
radio.

WEEKLY PROPAGATION

A free weekly propagation forecast
is offered by the Telecommunication
Service Center. Anyone interested in
receiving the forecasts should submit
their name and address to: US Dept.
of Commerce, Office of Telecommun-
ications Center, Boulder CO 80302.
Ask to have your name added to their
weekly mailing list. The reports
include a propagation forecast of con-
ditions for the next seven days, a
summary of conditions and solar
activity for the preceding seven days,
a 12 month running average predic:
tion of sunspot numbers, and semi-
monthly revised ionospheric predic-
tions.

In addition, the latest six hour
forecasts may be obtained at any time
by phoning 303-499-8129. The
recording is updated every 6 hours,
seven days a week. Also included in
the recording are the latest 3 hour
index of geomagnetic activity and the
most recent value of the solar flux
reported from Ottawa, Ontario.

DELAWARE Stations . . .

RESULT

RESULTS OF THE 1975 DELAWARE QSO PARTY
Highest scoring DEL station was K3YHR with 16,064 points. Highest
scoring station outside DEL was WN1UYU with 325 points.

County Call Total Score
New Castle K3YHR 16,064
K3HBP 11,078
WA3DUM 330
Keny WA3UUN 3,192
K3QBD 544
W3ZNF 160
Sussex WN3WIY/3 108
Out of DEL Stations . . .
State/prov/country Call Total Score
Vermont WNiUYU 325
Connecticut WITEE 225
New Jersey WA2VYA 30
Pennsylvania WA3KFT 5
Kentucky WB4AJA 5
Michigan WB8BTNC 45
JAPAN JAZHLX 25




Benjamin F. Jacoby
88 W. Frankfort St.
Columbus OH 43206

The Magnificent Sevens Microhelix
Tfeet, TMHz

he matching of a low
band antenna of reason-
able performance to either

the high impedance of the
Novice wallet or the much
less than a quarter wavelength
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size of a city lot is a problem
which not only faced me
when my ticket arrived, but

also can crop up on field day
or in portable operations.
When you only have room for
a ten meter antenna and most
Novice activity is on 40 and
80 meters, obviously you
need a little of that spirit you
sometimes hear from an old
timer when he recalls the
days when a rig was improved
by rebuilding, rather than
giving up two months pay for
another brand or later model.

Clearly, for a single band
antenna, the frequency range
of interest is quite narrow,
covering 500 kHz at most and
extending only 50 kHz (if
only the Novice portion of
the band is tuned). It is well
known that an antenna whose
size is a small fraction of a
wavelength can provide an
output equivalent to the full
sized version, provided it is
properly matched and losses
are kept low. As the size of
an antenna is reduced, a
reactive component of the
driving point impedance
appears, and must be can-
celled by one of opposite sign
to leave the purely resistive
radiation resistance term. A
further complication is that
as the antenna is made
smaller and smaller the
reactive cancellation becomes
more and more frequency-
dependent, requiring a
“tuning” of the antenna as its
operating frequency is
changed.

Another undesirable side
effect of the reduction in size
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is a reduction in the value of
the radiation resistance, so
that, even when the reactive
components of the driving
point impedance are
eliminated, a transformer of
some kind is required to raise
the resistive portion from a
value (in some cases) as low
as a fraction of an Ohm to
something suitable for
matching a transmission line
of reasonable dimensions.

Thus, the conceptual nub
of our problem is a black box
providing the matching func-
tions necessary to make our
small antenna have an output
equivalent 1o a large one, i.e.,
to convert the undesirable
output characteristics to
those required to match the
feed line. | found much poo-
pooing of tuned small
antennas among amateurs,
because of the high losses
found in most standard
matching networks (although
W2FMI has done much work
with this approach and has
reported excellent results in
many QST articles). It seems
to me, however, that many of
these problems have arisen
because attempts were made
to actually build a *“black
box” full of coils, caps and
stuff, rather than to allow the
black box to remain simply a
concept, which is then used
as a starting point for think-
ing.

Let us do some thinking
about losses. Losses in the
antenna itself increase as the
size of the antenna is reduced
and it becomes more and more
reactive. This is because
increased reactance results in
larger and larger currents

(Y rune-

Fig. 1. The “nub.”

flowing on the antenna,
causing it to act more as a
heater than an antenna. The
answer is to make our
antenna out of some low
resistance material like silver
and, further, to increase the
surface area where the
currents are flowing as much
as possible, since heating is an
I2R effect and a small reduc-
tion in current density makes
for a relatively large drop in
losses. Hence, wire is out!
Large diameter low resistance
pipe is /n. For experimenting,
| chose easily soldered copper
tubing in a relatively inexpen-
sive and lightweight 12"’ size.

As an aside, | would men-
tion that | once saw an article
for the construction of a
small low frequency antenna
from steel exhaust pipe. This
is the worst possible choice,
since it is heavy, hard to work
with, relatively resistive, and
throws in, as a bonus, mag-
netic losses not found in
non-magnetic metals. |f your
shack is heli-arc equipped,
one inch or so diameter alum-
inum tubing would probably

REACTIVE Z
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result in a much lighter
antenna.
Our small antenna

problem is now reduced to
determining the configuration
into which our pipes will be
soldered, so that the antenna
will become its own impe-
dance matching network.
Since it is usually much easier
to step an impedance down
(rather than up) without a
transformer, we can ask, “Are
there any short antennas
with resistive terminal impe-
dances larger than standard
coax?’’ An inspection of
short dipoles, loaded whips,
etc., is discouraging, but wait!
Again it’s J. D. Kraus to the
rescue. In his classic Antennas
textbook we find that the
small helix can have this
property.

An examination of a
typical impedance plot for a
helical antenna, as given in
Kraus and sketched in Fig. 2,
shows that when the circum-
ference is on the order of a
wavelength, the terminal

impedance is mostly resistive
and

loops around a value

<

Fig. 2. Helix terminal impedance.

suitable for
standard coaxial line for a
wide range of frequencies
(producing the well-known
broadband matching charac-
teristics). In this size the helix
radiates along its axis and
hence is called an ‘‘axial
mode’’ of propagation. As we
go lower in frequency or
build smaller and smaller
antennas, these loops
suddenly become very large
and now pass quite quickly
through the purely resistive
points. Moreover, the antenna
now radiates perpendicular to
(i.e., “normal t0’") the axis of
the helix and is thus termed
the “‘normal mode’’ of propa-

matching a

gation, For normal mode
operation we are usually
talking about maximum

dimensions of less than one-
half wave. In conclusion, it is
seen that the normal mode
helix has two useful operating
points where the reactive
impedance is zero: one where
the resistive value is low
(which would give rise to a
matching problem equivalent
to that of a short dipole), and
also a high resistance oper-
ating point with a value much
greater than standard coax
(that can easily be matched
by a tap down arrangement
so that the antenna can, in
effect, act as its own
matching transformer).

Now that you know where
on the impedance plot you
wish to operate, the trick is
to put that point at the fre-
quency at which you wish to
operate. Since an alteration

FREQUENCY GOING LOWER

RADIATION

NORMAL MODE TV
(CIRCUMFERENCE LESS THAN 172 X)

\ AXIAL MODE 7¥¥T —» RADIATION

(CIRCUMFERENCE 172 TO OVER i X)

|
1
|
. —+ R RESISTIVE PART
5
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BALANCED FEED

SIDE LOOP FEED

Fig. 3. Feedpoints.

of the scale of the antenna is
more or less out, | chose an
end-loading capacitor (= 40
pF) between the two loop
ends to electrically alter the
antenna’s apparent length.
This has the disadvantage of
putting your tuning element
at the high voltage point of
your antenna, but does result

in a small C variation
(thereby resulting in a wide
tuning range, which, with

careful construction, does not
arc over at Novice power
levels). Other tuning methods
are possible, including
warping the antenna to alter
its size (which would
probably be a superior
method if high power opera-
tion were a goal).

| am not going to be too
specific on the actual con-
struction details, since this
project is basically a junk box
el cheapo affair. Each loop is
made by the mathematical
operation of dividing four
%2’D 10 ft. copper tubes into
four 30 inch pieces each, and
using standard 45° pipe fit-
tings to solder up 2 octagons,
about 2 meters across. They
are not completely joined,
however. One connection is
left unmade, where the two
loops are joined crosswise by
a short piece of tube and two
90° elbows to make a 20”
separation between the joined
ends of the loops. The other
ends are stretched out to 39”
when mounted and the
tuning capacitor is connected
between them. The whole
works is supported on a mast
and crossmembers made of
ABS plastic sewer pipe. | have
found that the availability of
sewer pipe and fitting varies
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considerably from time to
time and from store to store,
so | leaye it to you to
resonate the bins at your
local plumbing suppiy to get
a combination that will work.
Metal supports and towers
will tend to soak up your
power, so try to keep them
away — but if you use much
pipe as a mast, probably 6”
ABS would be better than the
4" | used. | have survived
60-70 mph winds on 4” but
as you can see in the photo
my mast section is very short.
As a finishing touch, the
copper can be cleaned and
sprayed with clear plastic to
protect it from corrosion.
Finally, | would just like
to say a few words about the
tuning capacitor. | would
suggest a plate spacing of at
least % inch. This may seem
large, but remember that it is
located at a high voltage

-

point on the antenna and |
had some trouble with arc-
overs in damp weather. A
vacuum variable would be the
optimum, but tends to be
rather expensive (even
surplus). If you only wish to
tune the Novice band, a
tuning motor is not
necessary, but | predict that
if you don’t take time to
install one, later you will wish
you had (especially since |’ve
noticed a slight shift of
tuning point with the
weather). | used a plastic
refrigerator box to protect

the capacitor and motor from

the weather, and silicon bath-
tub seal is great for water-
proofing the lid. In choosing
a motor you will doubtless
find as | did that you really
need one much slower than
you would think. My ¥: rpm
still seems rather fast. BE
SURE THAT 'BOTH THE
STATOR AND ROTOR OF
THE CAP ARE ISOLATED
FROM GROUND (MOTOR).
| used plastic for the mounts
and a ceramic shaft insulator.

Optimum feed is a
balanced connection at
symmetrical points on each
loop (as shown in Fig. 3) with
a balun if coax is used, but
my loop feed to one side also
seems to work with coax and
is cheaper. Good low loss

connections are also impor-
tant in this feed network as
well.

Now that our basic plan of
attack is laid out we can
begin to examine the specifics
of helical antennas. We note
that there are several critical
dimensions suitable for varia-
tions in experimenting,
including the turn diameter,
the pitch of each turn, and
the number of turns. Helical
antennas can be built with or
without ground planes, but
since the ground plane is just
a device used to eliminate the
construction of the other side
or ‘“image” of an antenna,
and since it has been my
experience that a ground
plane really has to be large
and relatively conductive to
be effective, it seems to me
that unless you have a copper
roof it is far easier to just
build the image structure
than to construct a huge
ground plane to save a few
feet of pipe. There is a rela-
tionship between circum-
ference and pitch which
results in circular polarization
and is given in Kraus as

Cy = 25,
where C) and S) are the
respective circumference and
pitch in fractions of a wave-

.
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length (but | see no special
advantage in insuring circular
polarization for amateur use).

The final choice of circum-
ference, pitch, and number of
turns now becomes a matter
of experimentation and the
antenna “‘arts.” As a rule of
thumb, it probably pays to
make the diameter as large as
the mechanics of mounting it
allow and, for simplicity, |
chose n equal to one (i.e., one
turn on each side). The pitch
can go from zero to any
reasonable value, and it is
interesting to note that in this
light the mysterious DDRR
antenna would appear to be
nothing more than a normal
mode helix of pitch zero with
a ground plane. The pitch on
my final antenna version was
determined experimentally
and was used only because it
seemed to work the best,
rather than because of some
long-winded theoretical justi-
fication. | used small %
copper tubing for my feed
connections.

35 pF— 1
CENTER | |
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" ADDED STRENGTH IF REQ'D.

-EACH SECTION 30in. LONG

Fig. 4. Forty meter normal mode helix.

The antenna pattern is
directional, having a figure 8
dipole pattern when mounted
with the helix axis horizontal
and a low angle omnidirec-
tional radiation when
mounted with the helix axis
vertical. For all around use
with both high and low angle
radiation, the horizontal
mounting is best, while for
DX a vertical axis mounting

W6YGN
HANK HENNES

WB6DAP
FRED K. SCHMIDT

LICENSED TECH. ON HAND
FOR ALL WARRANTY WORK

with the antenna % wave
above the ground should give
optimum results.

The swr of the antenna
should be less than 2 over the
entire Novice band and
should be phenomenally close
to 1 at the frequency to
which the antenna is tuned
if your matching tap is
properly located.

SMITTY’'S RADIO, 221 E. NEWBURGH AVE,,
AZUSA, CALIFORNIA, PHONE: 213-334-9817

ALL AMATEUR RADIOS —MARINE AND STEREOS
AUTHORIZED YAESU DEALER

CALL FOR FREE BOOK AND PRICE LIST OR WRITE.

| have compared this
antenna to a wire dipole and
found it to be only a little
over one dB down. Here in
the city, however, the big
problem is not signal but
noise, and the helix clearly
had less noise pickup than the
dipole. Weak signals that were
nearly obscured by noise with
the dipole were easily copy-
able with the helix. ®»

—————

W6YGN — HANK
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"FACTORY DIRECT ONLY"

WILSON "“WE-224" MOBILE

WNWANWA
%SN;’\??/}ANG SPECIAL

FEATURES

24 Channel Operation

One priority Channel

Selectable 1 or 10 Watts Out

10.7 Monolithic Filter Installed

455 KHz Ceramic Filter

Numerical Read-out on each Channel

Built-in Adjustable ""Tone- Burst” Generator
Front Panel Tone Burst Control

Accepts Wilson 1402 & 1405SM Xtals
Individual Trimmer Capacitors for both TX/RX
Mosfet Front End

$ 9 5 12. Helica! Resonator
13. High VSWR Protection Circuit
@ﬂ 14. Reverse Polarity Protection Circuit

15. NBFM - 15 KHz Channel Separation
. External Speaker Jack

. Built-in Speaker

. Dynamic Microphone Included

. Mobile Mounting Bracket Included
. Frequency Range 144-148 MHz
6% W x 2%"H x 9%"D

. Weight: 5% lbs.

. Power Requirements:

Source: 13.5 VDC * 10%
Receive: .45A

Transmit: 2.6A {10W), .7A (1W)

RBDgVERE >

-
-0

WiILSON SPECIAL INCLUDES:

. WILSON “"WE-224""

. MOBILE MIKE

.MOUNTING BRACKET

. 146,52/52 SIMPLEX CRYSTALS
. TWO PAIR TX/RX CRYSTALS
OF YOUR CHOICE.

(Common Repeater Frequency

mooO®)P

90 10 Day
Day Money Back
Warranty Guarantee

only)

HAND HELD

SPRING Special on HAND HELD
Wilson Hand Held 220 and 450 Fateld
2202 SM " 4502 SM

ACCESSORY SPECIAL
PRICE AVAILABLE

FREQUENCY RANGE 220 - 225 MHz

« § Channel Operation

ONLY AT TIME OF
« individual Trimmers on al} TX/RX Crystals
« All Crystals Plug In
e 12 KHz Ceramic Filter
«10.7 and 455 KC IF
« .3 Microvolt Sensitivity for 20 Ob Quieting
« Weight: 11b. 14 oz. less Battery
« Battery Indicator
eSize: 8 7/8x 1 3/4x27/8
« Switchable 1 & 2.5 Watts Output
®12VvOC

« Current Orain: RX 14 MA TX 500 MA
« Microswitch Mike Button
o Unbreskabie Lexan® Case

USES SAME ACCESSORIES AS 1405
INTRODUCTION SPECIAL

239"

INCLUDES

1.2202 SM
2. Flex Antenna
3. 223.50 Simplex Installed

FREQUENCY RANGE 420 - 460 MHz

= § Channel Ooeration
+ Individual Trimmers on all TX/RX Crystals
« All Crystals Plug In
* 12 KHz Ceramic Filter
« 10.7 and 455 KC IF
« .3 Microvolt Sensitivity for 20 Ob Quieting
o Weight: 1 Ib. 14 oz. less Battery
« Battery Indicator
»Size: 8 7/8x13/4x27/8
« Switchable 1 & 1.8 Watts Output
® 12 vOoC
» Current Orain: RX 14 MA TX 500 MA
* Microswitch Mike Button
* Unbreakable Lexan® Case

USES SAME ACCESSORIES AS 1405
INTRODUCTION SPECIAL

YLD

INCLUDES

1. 4502 SM
2. Flex Antenna
3. 446.00 Simplex Instalied

RADIO PURCHASE

OESCRIPTION SPRiee"

BC1 -BATTERY CHARGER $29.95
BP - NI-CAO BATTERY

PACK. ¢i..ooavcavisansss 10.95
LC1 - 1402 LEATHER

CASE ......co0u0uucinas 8.50
LC2 - LEATHER CASE

FOR 1405, 2202,4502 .... B.50
SM2 - SPEAKER MIKE

FOR 1402 AND 1405 . ...... 24.95
TE1 - SUB-AUDIBLE TONE
ENCOOER INSTALLEO . ... 34.95

TTP- TOUCH TONE PAO
INSTALLEO (With Purchase) 49.95
XF1-10.7 MONOLITHIC

IF XTAL FILTER INST..... 8.95
CRYSTALS: TX OR RX
(Common Freq. Only) -« -« .- 3.00

BC -1
BATTERY CHARGER




.‘ FACTORY DIRECT ONLY
Hlﬁgzﬁ"&o /‘W/\(\\AN\M HA“;%5E"\EALD
TRZASNSVgérvTER SPR'NG SPEC'AL TRA? WATT
$i46 IMIHZ% AWM 1o e
. ' $23995

FEATURES
1402 SM | 1405 SM

¢ 6 Channel Operation e 6 Channel Operation

+ Individual Trimmers * Individual Trimmers
on all TX/RX Crystais on all TX/RX Crystals

e Al Crystals Plug In. * All Crystais Plug In

e 12 KHz Ceramic e 12 KHz Ceramic
Filter Filter

e 10.7 IF and 455 KC IF |+ 10.7 and 455 KC IF

e .3 Microvolt Sensitivity | « .3 Microvoit Sensitivity
for 20dB Quieting for 20 dB Quieting

e Weight: 1 Ib. 14 oz. Weight: 11b. 14 o2.
less Battery less Battery

e S-Meter/Battery s Battery Indicator
Indicator s Size: 87/8 x 1 3/4 SPECIAL
o Size: 87/8 x 17/8 x27/8 ON EACH
x27/8 ¢ Switchable 1 & S
® 2.5 Watts Minimum Watts Minimum RAD|O
Output @ 12 VDC Output @ 12 VOC INCLUDES:
e Current Orain RX e Current Orain: RX
14 MA TX 500 MA 14 MA TX 400 MA
o Microswitch Mike (Iw) 900 MA (SW) Flex Antenna
Button * Microswitch Mike 52/52 Simplex Xtal
Button
e Unbreakable Lexan®
Case
Optional o
Touch-Tone Pad Can be Modified 10 Day 90
Shown for Money Back Day
MARS or CAP Guarantee Warranty

TO: WILSON ELECTRONICS CORP., 4288 S. POLARIS AVE., LAS VEGAS, NEVADA 89103
(702) 739-1931

SPRING SPECIAL DIRECT SALE ORDER BLANK

— 2202 SM @ $239.95.__ 4502 SM @ $269.95. WE-224 @ $199.95 1402 SM @ $164.95. _____1405 SM @ $239.95.
Accessory Special Prices Available Only at Time of Radio Purchase.

BC1©$2995. _____ BP@$1050. —  1C1@$850. ______ 1C2@ $850.
=I5 SM2 @ $24.95. TE1 @ $34.95. (SPECIFY FREQUENCY )
—  _TTP@ $49.95. _____XF1@$8.95. ___TX or RX XTALS @ $3.00 ea. ___INSTALL XTALS @ $7.50/Radio.
EQUIP TRANSCEIVER AS FOLLOWS: XTALS A. B.

Gy D. E. F.

ENCLOSED IS OCHECK [COMONEY ORDER 0OMC [OBAC
CARD # EXPIRATION DATE

NAME

ADDRESS

CITY STATE Z2IP

SIGNATURE

SHIPPING & HANDLING PREPAID FOR SPRING SPECIAL
VALID ONLY APRIL 1 THRU 30, 1976 23 NEVADA RESIDENTS ADD SALES TAX
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Fig. 1. First allband antenna.

An Allband
Inverted Vee

A n allband antenna
system has usually
meant an antenna farm. The
original objective in this case
was to have just one antenna,
without loading coils or traps,
that would fit in the re-
stricted space at this QTH,
yel be able to operate effi-
ciently on all the high fre-
guency ham bands. The task
did not appear to be easy.
Several antenna systems
described in the ARRL
Antenna Book were success-
fully used during the last three
years, but each had some
problem that would finally be
cause for rejection. The main
problems encountered were rf
burns from touching the rig
while operating, arcing, coil
overheating, the need to
slightly retune the transmatch
after QSY, and poorer signal
reports when compared with
an ordinary dipole. The
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decision was made that the
antenna system should incor-
porate the following charac-
teristics:

I. A single section of 50
Ohm coax from the trans-
mitter to some remote point
helps minimize rf problems in
the shack, especially if the
coax is buried for several feet.
2. A single section of open
wire transmission line would
be used as a matching
element. The only adjustable
connections to this line were
to be a jumper or shorting
element and the coax itself.
Series switches, shunt
matching stubs, and shunt
variable capacitors were ruled
out.

3. The antenna was 1o be a
single inverted vee. The open
wire line would feed the
inverted vee in the center to
maintain an almost balanced

Eugene G. Preston WASFGC
906 Cedar Glen
Austin TX 78745

radiating system.

Two antenna systems were
developed and tested. Figs. 1
and 2 are schematic represen-
tations of the two systems,
showing dimensions of the
elements and the coax tap
location for operation on
different ham bands. Figs. 3
and 4 show swr curves asso-
ciated with Figs. 1 and 2,
respectively. The center fre-
quency of all these curves can
be easily shifted by relocating
the coax tap point.

There are three different
ways the open wire line can
be used. The first matching
technique is shown in Fig.
1A. Short dipoles can be
easily resonated by posi-
tioning the jumper at the
maximum current point on
the line. The coax feed point
for 50 Ohms will be a short
distance from the jumper if
the current in the line is large.

This method simply makes
the. line look like an auto-
transformer. A perfect match
can be obtained for a specific
frequency, but the antenna
has an undesirably high Q.

The second matching
technique is shown in Figs.
1B and 1C. This is the best
and most interesting
matching technique. The 650
Ohm open wire line has an
almost magical ability to
match an inverted vee of any
length if the inverted vee is
not too short at the lowest
desired frequency. Equations
for half wave and quarter
wave matching are well
known for cases where the
antenna is a half wave or full
wave inverted vee, respec-
tively. What is not so well
known is that the line will
also match any other antenna
length provided the length of
one leg of the inverted vee
and the length of the line sum
up to an odd multiple of a
quarter wavelength. This fact,
which was discovered by
experiment, is the basis for
the success of this unique
matching system. From a
reactive standpoint the length
of the antenna is no longer of
significance since a line length
can always be found to com-
pensate for the antenna reac-
tance.

The third matching tech-
nigue is shown in Figs. 2A
and 2B. The coax feed point
is put further down the line
than the maximum line
current location. This
increases the resistance to 50
Ohms but also introduces
series inductive reactance. A
variable capacitor is intro-
duced in series with the coax
and line to tune out the
inductive reactance. In Fig.
2B a shunt capacitor makes a
voltage divider if the resis-
tance is greater than 50
Ohms. Notice the highly use-
ful double resonance con-
dition produced by this
circuit as shown by the swr
curve in Fig. 4B.

Construction of this
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Fig. 2. Second allband antenna. Note: A jumper placed 4\
down the line may improve the swr on 20, 15 and 10 meters.

antenna system is simple
since tuning is done after all
elements have been erected or
installed. The inverted vee is a
100 foot roll of number 14
copper wire that was cut into
two 50 foot sections. The
open wire line was made from
another 100 foot roll of
number 14 copper wire. The
tower used for center support
was constructed from three
18 foot, 2 x 4 sections of
wood and has a height of 30
feet when raised. The open
wire line is brought down the
tower using TV type standoff
insulators for support and
spacing. They are screwed
directly into the wood to
provide six to seven inches
spacing between the open
wire conductors. The number
of supports should be
minimized to reduce losses
from leakage currents. Also,
the TV type supports will
need additional insulation if
arcing is observed. A one inch
length of RG/8 insulation
slipped into the TV spacer
with the number 14 wire run
in the center of the insulation
has worked well for me, even
in rainy weather. Since the

open wire line is longer than
30 feet, it is continued along
the side of the house with the
same construction techniques
just described.

Several months’ operation
on the air providing signal
strength  comparisons with
other hams and the ability to
be heard in pileups was con-
vincing evidence that this
system performs as well as a
farm of dipoles. Although the
antenna shown in Fig. 2 tunes
broadly on 80 meters, the
shorter antenna in Fig. 1
produced comparable reports.
The Fig. 1 antenna would be
ideal for the Novice who
wants to operate on 80, 40
and 15 meters with a single
40 meter dipole but is
restricted to a narrow fre-
quency range or has
insufficient property for a
full 80 meter dipole. The
antennas and their matching
systems described in this
article have eliminated the
transmatch, reduced rf in the
shack, reduced antenna
losses, reduced antenna costs,
and increased the frequencies
available from a single
inverted vee antenna. ®
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73 Magazine Staff

Squaring the Conical

f you don’t mind having

an antenna in your yard
which looks a bit like a piece
of modern art, the conical
monopole has some ex-
tremely interesting advan-
tages. The form described
here can be constructed inex-
pensively from TV masting
and lots of wire. It is ex-
tremely rugged and storm-
proof since, as will be seen
later, it is practically the
equivalent of having a 30’
high TV mast guyed by about
200 small guy wires!

The conical monopole as
such is not a new form of
antenna. It has been widely
used on VHF and sometimes
on the HF bands, formed in
its usual circular shape as
shown in Fig. 1. It is a verti-
cally polarized antenna and
offers extremely broad band-
width while maintaining a
low swr. In a sense, it is
similar to the wide-band
discone antenna, although it
does not have the large “‘top-
hat” element required of the
discone. The antenna func-
tions over a broad frequency
range because the circum-
ference of the cone-shaped
monopole becomes resonant
at different frequencies as
determined by the extent of
the circumference variation
from top to bottom of the
monopole. Within the fre-
quency range for which the
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antenna is constructed, there-
fore, it is continuously in
resonance rather than just
being resonant in certain
distinct bands. A typical fre-
quency range spread for such
an antenna is about 4:1
although this will vary a bit
depending upon the exact
design used.

The design presented in
this article covers basically
from 80 through 20 meters.
However, it will show good
performance up to about 19
MHz or so. So, if the 18 MHz
band ever becomes a reality
in the distant future, the
antenna would, in fact, con-
tinuously cover 5 amateur
bands (80, 40 and 20 plus the
proposed 12 and 18 MHz
bands). The antenna is fed
directly with 52 Ohm coaxial
cable and requires no addi-
tional tuning devices. A
simple loading coil can be
switched in at the base of the
antenna to extend its range to
160 meters, if desired, and it
should show very creditable
performance on this band —
especially if a reasonable
ground radial system is used.
If one has the real estate
available, more than one
antenna could be used to
form a directional array by
proper phasing of the current
fed to each antenna. Since
the spacing of the antennas
would be fixed physically but

vary electrically on the
different bands, this would
mean, however, that the
phasing lines between
antennas would have to be
changed on each band.

The basic conical antenna
as shown in Fig. 1 would
seem to present some almost
impossible constructional
aspects on the lower fre-
quency bands if the classic

formula dimensions of the
antenna were maintained. For
instance, for basic 80-20
meter coverage the overall
height has to be 32 feet. This
dimension is not impossible,
of course, but the upper and
lower rings of the monopole
have to be about 6 and 18
feet in diameter, respectively.
Constructing an 18 diameter
ring of lightweight tubing is

Fig. 1. Basic discone monopole antenna is frequency indepen-
dent over about a 4:1 frequency range.



hardly a simple matter for the
average amateur.

The circular form of the
antenna is important if abso-
lutely omnidirectional radia-
tion characteristics are to be
achieved. But, only a slight
deviation from this charac-
teristic  will result if the
antenna is made square in
shape instead of perfectly cir-
cular. The radiation from the
corners of the antenna will
suffer a bit (perhaps 3-5 dB
down), but it should not be
difficult for any amateur to
orient the antenna with the
aid of a great circle map
centered on his QTH such
that these points fall into
areas which are of minor
preference. The other advan-
tages of this form of antenna

should far outweigh this
disadvantage.
A “squared-off” conical

monopole for 80-20 meters is
shown in skeleton form in
Fig. 2. Not every wire is
shown for the sake of clarity.
The total mast height above
the base insulating section is

INSULATING
SECTION

30 feet and may consist
simply of telescoping TV
mast sections. The height
from ground to the insulating
section may be 2-3 feet. The
upper square is located about
2 feet from the top of the
mast. Each side of this square
is 6 feet long. The square can
be constructed from metallic
tubing, but a better choice is
probably PVC piumbing type
tubing using the right angle
fittings easily available for
this type of tubing to form
the square. Holes are drilled
through the tubing for each
wire element and a fixing
wire placed around the gntry
and exit points of each wire
to keep the overall square in
place. At the top of the mast,
each wire clement is secured
to a ring which metallically
connects it to the mast.

At the base of the
antenna, four approximately
6 foot tall guy posts are
installed spaced 16 feet apart
and centered around the
central mast. The lower ring
of Fig. 1 is simulated by an
insulated wire ring running

. INSULATORS

—6tt. MAST (GUYED)

Fig. 2. Squared form of antenna form shown in Fig. /.
Distance between 6 foot masts is 16 feet. Other dimensions are

discussed in text.

The conical

monopole

is a vertically

polarized antenna that offers extremely
broad bandwidth while maintaining a low

Swr ...

around between the four guy
posts. This wire should be
particularly taut, and it
may be advisable to guy each
guy post in two directions,
depending upon the type of
soil encountered. Each wire
element from the top of the
antenna is run through the
upper square, then to the
fower wire ring (where it is
soldered or clamped to the
wire ring), and then to a
collector ring just above the
insulating section on the
central mast. The spacing
between the wires as they
reach the lower wire ring
should be about 3 inches.
Belden <copper-bronze
antenna wire is particularly
suitable, but any good
antenna wire of the copper-
bronze or copperweld variety
will more than adequately
suffice.

The center conductor of
the coaxial feed line should
be connected to the wire
collector ring above the insu-
lating section on the central
mast. The shield is connected
to the mast support pipe
going into the ground.
Although this type of
antenna is less dependent
upon ground radials than the
usual type of single element
vertical antenna, ground
radials will improve its perfor-
mance. But, again because of
its unique design, the antenna
does not require ground
radials of the usual length as
single element quarter-wave
vertical antennas. A group of
10-12 radials, each being
16-17 feet long, will suffice
for normal operation,
although  numerous experi-
ments have shown that a
greater number of radials will

improve the low angle radia-
tion characteristics for DX
purposes. Experiments have
also shown that ground radial
extension in the direction of
desired DX performance will
considerably improve perfor-
mance in that direction. For
instance, say one does have
room to bury 16-17 foot
radials all around the antenna
but one's particular DX
interest is South America. By
making the radials pointing in
the South American direction
as long as possible (34 feet to
infinity), considerable
improvement in low angle DX
radiation in that direction
will occur. A rough estimate
is that radials one wavelength
long in the desired direction
result in a 3 dB gain at the
low vertical angles useful for
DX purposes.

The squared conical mono-
pole is certainly not the
overall answer to HF antenna
problems, but it does offer
reasonably omnidirectional
coverage and coverage of the
main HF bands usable during
the present sunspot cycle.
Since the swr to the antenna
also remains less than 2:1
over its design range, it also
serves as an excellent antenna
companion to the various
solid state transceivers on the
market which have broad-
band transmitter output
circuits (non-tunable). These
circuits demand for maxi-
mum power output that the
antenna transmission line
they work into presents a
very uniform low swr pattern
on each of the bands involved
if the “instant” bandswitch
advantage of these rigs is to
be a realistic operating con-
venience. ®
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here have been countless

articles published about
the various antennas that can
be adapted for those of us
who live in the wonderful
world of ‘‘urbanville.”
Whether it has been for con-
venience or necessity, many
amateurs today find them-
selves living in an apartment,
a small city lot, or the pop-
ular condominium.
Admittedly, this kind of
living has its advantages. But
one of the greatest disadvan-
tages for radio amateurs,
however, is how and where
are you going to erect an
effective antenna?

After moving from a house
into an apartment, | found
myself confronted with this
problem. | learned, some-
times the hard way, what can
and cannot be done. This
article will present various
configurations involving what

//

/
I
//
7/
/
STAND-OFF INSULATOR

NO 14-NO 36 ENAMELED

_—

Fig. 1. One way to avoid publicity is shown here. If possible,
wire small enough not to be seen, but strung low, will do a

good job.

1 believe is a functional
all-band antenna system that
anybody can use successfully,
which is something that most
other articles discussing
antennas for urban dwellers
seem to ignore.

To start, let’s be honest
about one always overlooked
fact: the utilization of an
indoor antenna. Forget it.
Unless your dwelling is built
of wood, it is a totally futile
effort. Modern buildings are
made of concrete and steel,
all components that love to
block rf. You may occasion-
ally hear and work somebody
with an indoor antenna, but
that kind of situation is truly
like working into a dummy
load!

Even hanging something
outside a convenient window
opening will not really
suffice, especially if you're
looking out to an apartment
canyon like | do. Remember,
antennas, to work effectively,
have to be installed clear and
free of nearby objects.

Second, if you are
planning to move into a
building that requires per-
mission for an outside
antenna, and that includes
most of us, just ask the
manager about the possibility
of erecting one. It took me
three months to obtain per-
mission to erect a simple
vertical, but my persistence
paid off. If the building's
manager has misgivings over
such an arrangement, explain
to the person carefully what
you plan to do. In fact, a

little persuasion on your part
might turn into a blessing in
disguise.

But even if you are not
plagued with space or per-
mission problems, and need
just an effective antenna for
80 or 160 meters, then | have
the antenna for you. What |
am talking about is the end-
fed, random length antenna
an antenna that is easy to
construct, and yet so effec-
tive.

In terms of cost and
simplicity, the end-fed is hard
to beat. However, the only
time anybody sees the end-
fed configuration nowadays is
usually around the Field Day
site.

The limitations of my
home brew vertical led me to
try the end-fed, random
length idea. A single strand of
#24 enameled wire was hung
out my window, led up the
roof, and strung over a pole
to the other end of the build-
ing, all 200 feet of it. When
completed, | had an all-band,
end-fed, inverted-vee type
random length antenna,
minus the transmatch, for
$1.29! A real winner in these
peculiar times of inflation
and recession.

Description

A true end-fed random
length antenna can be several
wavelengths long.! It is not
necessary that it be cut to
resonate for any frequency;
therefore, any convenient
length will suffice.

As a rule of thumb, you



should not make the length
of the wire shorter than one-
half wavelength at the lowest
frequency planned to be
used. This means that for 80
meters the antenna should be
approximately 125 feet long.
For 40, 66 feet. However,
one source states that an
end-fed can be utilized effec-
tively down to one-quarter its
lowest frequency and still
work well.2

This may sound like a con-
tradiction to the random
length idea, but in relation to
all other frequencies the wire
will look, you might say,
randomly long.

Installations

Before erecting the end-
fed antenna you should first
plan the site in which it is to
be strung. Doing so will facil-
itate the actual erection of
the antenna, especially if it is
to be done in a secretive way.
By viewing the roof and
designing a mental picture of
how you want to place the
wire, you can easily rearrange
the antenna in your mind,
thus avoiding any erection
problems later on.

The best method is to have
the wire attached to a pole on
the roof, the higher the pole
the better. But, if for any
reason the antenna cannot be
strung on the roof, attach-
ment to an adjacent building
or down to an open field will
do just as well. That's the
beauty of the antenna — its
versatility.

I've already mentioned
that getting at least part of
the antenna in the clear is
probably the most important
consideration. This fact
cannot be overemphasized,
because the efficiency of the
whole system depends upon
the antenna’s being in the
open somewhere along its
length. Figs. 1 and 2 give a
couple of ideas on how this
could be accomplished.

It is suggested that solid
enameled wire be used for the
antenna element. Enameled
wire is cheap, convenient, and
it is easy to handle — you just

wind it off the roll. Moreover,
enameled wire can be strung,
if necessary, without the use
of insulators because of its
protective coating. To avoid
unwanted publicity, #34 or
#36 wire is a good choice.
Your decision on the right
size will depend, again, on
your own situation.

Widely different wire sizes
will have a negligible effect
on performance. It has been
proven that wire as small as
#36 can work well and
handle high power levels just
as easily as #12 or #14. How
far you can go in power ona
thin wire antenna, without
damaging it, however, will
have to be determined experi-
mentally.

Where needed, insulators
can be made of anything that
insulates. For deceptive pur-
poses clear plastic or plexiglas
cut to suit your needs will do.
Also small diameter vinyl,
fishing line, or plastic tubing
is a good choice to consider
since it can be tied to support
structures easily.

An effective way to lead
the antenna up to the roof, if
you use that configuration, is
with stand-off insulators (see
photo). Again, the proper
choice and placement of
insulators will depend upon
your needs.

One of the nice things
about the end-fed antenna is

P

An insulator on top of a piece of wood stuck into the rain
gutter is one convenient way to lead the antenna up to the
roof.

that it requires no lead in.
One end of the antenna, as
the name properly says, is fed
the power. However, because
different impedances will be
presented at the feedpoint of
the antenna, depending on
which band you operate, a
tuner will be required.

Tuner Considerations
As you probably know, a

simple coil and capacitor
arrangement is all that's
needed (Fig. 4). If you want
to spend the money, a com-
mercial unit will do nicely.
But constructing a tuner
yourself can be achieved
without too much difficulty
or expense. On power levels
up to around 200 Watts, a
broadcast band variable out
of an old receiver and an

Fig. 2. Here are three ways an end-fed can be used around a building.
Note that in all three examples, the wire is reasonably clear of objects
somewhere along its length.

27



inductor of about 30 uH will
do the job.

A check into a parts
catalog will list a number of
coils and capacitors that can
fit your own needs. My tuner
uses an E. F. Johnson roller
inductor #229-203. This coil
works beautifully. If you can
pick one up, it is suggested
you do so. Unfortunately, it
has been reported that this
inductor is no longer in pro-
duction. A little searching,
however, might produce one
at a moderate cost.

Cl1 is a Johnson type E
transmitting capacitor
#154-10. It’s rated about 350
pF at 3 kV. These com-
ponents were chosen with the
thought of wusing higher
power in the future.

Installation of L1 and Ci
into an enclosed chassis is
necessary for proper
shielding. The photo should
give a good idea of com-
ponent layout and assembly.

As an added bonus, |
found that my tuner knocked
out all remaining TVI, some-
thing that apartment hams
are keenly aware of since
interferences into just one
building's TV system could
easily disturb the viewing
enjoyment of many people.

Inside the Shack
Because of the tuner, a

N\, = ANTENNA-

good ground system is
needed. An effective ground
will help prevent useless rf
currents from flowing around
the shack. If a decent ground
is not used, the operator will
face problems in achieving a
minimum swr from his unit.
In addition, his equipment
will develop a condition of
“biting” when he touches it.

Finding a satisfactory
ground is a difficult problem
for apartment dwellers. This
is because the most obvious
ground systems may not be
readily available, especially if
your apartment is several
stories above terra firma.

One way to “‘ground” the
tuner is to use a counterpoise
or artificial ground. This is a
wire one-quarter wave long of
whatever band you use placed
conveniently around the
shack. The only drawback to
this idea, however, is that to
be effective at least one wire
must be instalied for each
band. | have one counterpoise
in use now. It's cut for 40
meters even though | fre-
quent 80 as well. Therefore,
it's possible that you might
be able to get by using just
one counterpoise for two
bands.

Another way to help
eliminate stray rf currents is
to try to terminate the
antenna wire at a current
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insulators, and the placement of L1 and CI in the spacious

chassis.

loop. This involves using a
length or antenna cut for
your favorite band at least
one-quarter wave long or
multiples thereof.> This mini-
mizes the amount of rf intro-
duced into the shack. Doing
this is not imperative, but it
might aid in stopping a hot
rig.

If you can connect the
tuner with a short piece of
wire to some grounded water
pipes or something of similar
nature, then you're in good
shape. In addition to the
counterpoise, | have a wire
running from the shack and

174 wWAVE COUNTERPOISE ~-ONE
ELUMBING. | NEEDED FOR EACK BAND

Fig. 3. C! — 350 pF single gang variable capacitor; L1 — 20-30

uk
suggested).
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inductor (E. F. Johnson

#229-203 roller

inductor

connected to the pipes in my
bathroom shower. Quite sur-
prisingly, this eliminated
most of my ground problems.

Those wishing additional
information can find an
excellent article on tuners in
the December, 1974 QST by
DJ2LR/W2*, or consult The
Radio Amateur’s Handbook.

Conclusion

The performance of the
end-fed system at my QTH
has been very gratifying. DX
on 40 and 80 meters has been
casier to hear, while signal
reports with only 200 Watts
of power have been excellent
from stateside stations.

It's hoped this primer will
guide the amateur in making
the right decisions involving
the end-fed concept which fit
his own individual and unique
situation, while at the same
time giving the amateur
plagued with space and per-
mission problems a chance to
enjoy his or her hobby with a
minimum of difficulty. =
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One of the most popular
antennas is the so-called
“inverted V,” which s
actually a dipole with the legs
drooping at approximately a
45° angle on each side of a
single support. The single
support is the secret of its
appeal, because almost every-
one can find something to
support this type of antenna,
as in Fig. 1, where it is
supported on a TV mast
pulled up with a pulley. This
way it can easily be lowered
for tuning. However, even if
not on a pulley, it's quite an
easy antenna to tune, because
the legs are so close to the
ground.

The ideal inverted V
antenna would have the
included angle (a) 90°, and
the legs in the same plane as
the tower. It would be a little

better if the top was
supported about 3’ away
from the metal tower, to

keep the tower out of the
field of the antenna. See Fig.
S

However, the antenna will
work well — even in the most
unusual configurations. See
Fig. 2. For example, my avail-
able yard for antennas is 74’
x 70, which is no way close
to the idea! required space for
an 80 meter V. | have two
towers, 48 feet apart. Figs. 4
and 5 show the slope and
separation of my antennas.

These antennas have an
important amount of vertical
polarization, as when angle

2" is less than 90°, the

vertical polarization pre-
dominates, and when it is
greater than 90° the hori-
zontal polarization pre-

dominates. Thus the antennas
are good DX antennas

better than a horizontal
dipole. They do, however,
show many characteristics of
the horizontal dipole, being
less subject to man-made
noise and more to high angle
radiation than the vertical.
For example, when | am
transmitting to KIiGZL in
Berlin, N.H., he says my
signal is about 20 dB better

30

from the inverted V than the
vertical, but my vertical is
about 3 S-units better in the
Antarctic than the inverted
V. When | am talking to
W5VSR in New Orleans the
situation varies. Some nights |
am better on the V, and some
nights on the vertical, and
some nights | will fade out on
one and come in strong on
the other.

Although | am using
baluns on both, there might
be some advantage to not
using baluns, since | am in the

Jerrold A. Swank W8HXR
657 Willabar Drive
Washington Courthouse OH 43160

northern part of the country.
An inverted V without a
balun tends to be directional
toward the side of the
antenna with the shield of the
coax connected. Thus the
pattern without a balun tends
to be skewed to one side.
Whether this is an advantage
or disadvantage depends on
where you are and what you
want. | am of the opinion
that the balun is unnecessary
for general use, provided that
your antenna is resonant at
about the frequency you

The Novice

Inverted

ee

FANNED AWAY
FROM TOWER

Figie

work, and that the coax lead-
in is a multiple of a half wave
at that frequency.

Since | am using baluns, |
am also using separate feed
lines to the 40 and 80 meter
antennas. Without baluns you
can easily feed both from the
same feed line, and just
parallel them, thus saving
quite a bit in these days of
high costs (by not using two
baluns and perhaps a hundred
feet less of coax).

When you tune up an
inverted V you will find that
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it is very easy to tune and
very easy to understand. It is
best to cut it a little long,
perhaps as much as two feet.
When you measure it with an
swr bridge it may look like it
will never tune, but start
taking off about six inches at
a time and measure the
bottom of the range you
want. When it starts to go
down toward 1:1 measure
about 100 kHz on each side
of the desired frequency, and
find where the center of the
range is. Don’t worry if it will
not go lower than 2:1 — just
find the center. When you
have it centered, then start to
close or open the angle at the
bottom, and raise and lower
the legs a little. This will
improve the swr, and if you

have enough room you can
get it right down to 1:1. At
this point you will find it
quite broad tuning, and
probably it will cover the
whole range you want with
swr less than 1:1.5.

Of course, if you have 1o,
you can pull up an inverted V
into a tree, or on the side of
your house, or on a piece of
masting attached with TV
hardware to a soil pipe or
chimney.

I think that every ham
should have both a vertical
and an inverted V or dipole.
The signals often swing
greatly from one to the other.
| had a ham in the Antarctic
tell me one night that he had
two receivers tuned to me,
one on a vertically polarized

antenna and the other on a
horizontally polarized
antenna. He put one on each
side of the room so that he
was seated between them and
he said it was beautiful. The
signal would fade from one to
the other and he never missed
a word.

| have given vyou the
figures for the Novice bands,
although my antennas are
tuned several inches shorter
for where | work.

The regular dipole at the
center has an impedance of
about 72 Ohms, so it is better

suited to RGI11 or RGS59.
However, the downward
slope of the legs on an

inverted V makes it an
excellent match for RGS8 or
RGS58.

Incidentally, at Novice
powers don’t waste your
money on RGS8. RGS58 is
quite adequate. The power
rating of RG58 at 30 MHz is
430 Watts, and the loss of
100 feet of RG58 at 7 MHz is
just one dB greater than RGS.
That means you would barely
be able to tell the difference.
At 3.7 MHz it would be even
less.

Incidentally, remember
that you can use the 40 meter
inverted V on 15 meters, and
the 80 meter inverted V on
10 meters, so you can have an
all band Novice antenna with
a single feed line.

Also, if you have to put up
a push-up mast or pole you
can use the two inverted V
antennas as guy lines. ®
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Closed Loop

Tuning Yagi-Uda beams
and quads can be a very
time-consuming task, requir-
ing many man-hours to per-
form. Usually several helpers
are needed to make adjust-
ments and to take field
strength measurements. |
have developed a technique
which requires only one per-
son to successfully tune an
antenna with the aid of a
couple of pieces of equip-
ment. The method developed
uses an rf source in the far-
field and the station receiver
as a sensitive field strength
measuring device. A circuit is
connected from the receiver
to a speaker, which, in turn,
can modulate a small 100 mW
transmitter. The receiver for
the 100 mW transmitter is
carried by the person making
adjustments on the antenna.
Thus, a closed loop feedback
system is used to permit opti-
mum adjustment of the
antenna. As a bonus, the far-
field signal source can be used
to make pattern measure-

Antenna Tuning

rotated, the receiver monitor-
ing relative field strength. Fig.
| shows a block diagram of
the system.

Circuit Details

The far-field signal source
is a small, low power oscilla-
tor (Fig. 2). Transistor Qj is
used in a Pierce fundamental
mode oscillator. A diode full
wave rectifier is used as a
frequency doubler. A small
Amidon iron powder toroid is
used to develop the push/pull
signal needed for full wave
rectification. Transistor Q2
acts as an amplifier for the
doubled frequency. Another
transformer, T7, steps the out-
put impedance down to a low
value. The crystal is chosen
such that the harmonics will
fall within the amateur bands.
| used a 7060 kHz crystal
which permits field strength
measurements at 14,120,
21,180, and 28,240 kHz. The
output signal is rich in the
2nd, 3rd and 4th harmonics
and produces a strong source
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for the 20, 15 and 10 meter
bands. The oscillator s
powered by 2 six volt
batteries connected in series
to produce 12 volts. Since the
current drain is low the
batteries will last a long time.
Two wires about 5 feet long
are connected as an antenna
to the output of the ampli-
fier. ldeally, the far-field
source should be at the same
height as the station antenna,
but useful results will be
obtained by mounting the
transmitter/antenna on the
top of a tall fadder leaning
next to a roof. The trans-
mitter should be at least 5
wavelengths away for mean-
ingful results.

The unit that connects to
the receiver is a voltage-to-
frequency converter. The
voltage developed across the
meter is used to vary the
frequency of an audio oscilla-
tor. The maximum voltage
developed across the meter
can either be measured with a
sensitive voltmeter or be com-
puted. For the Heath SB-102,

\ “— RADIO TELEMETRY
LINK (1IM)

M) é}

VOLTAGE - TO- 100mw CB
FREQUENCY TRANSMITTER
CONVERTER

Fig. 1. Closed loop antenna adjustment block diagram. If CB radios are not available, a two wire
speaker cable could be run up the tower for monitoring. Far-field transmitter is a milliwatt
transmitter with harmonics falling inside the 20, 15 and 10 meter bands.
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the internal resistance is 100
Ohms, and the full scale read-
ing is 1 mA. Thus, the full
scale voltage across the meter
is:

VMAX = IF.S. x Rm =
1.00 mA x 100 Ohms =
100 mV

The 100 mV signal is
amplified by a 741 opera-
tional amplifier as shown in
Fig. 3. The gain of the ampli-
fier is 40 dB. Thus the S-
meter full scale voltage of
100 mV would become 10
volts at the output of the
amplifier. This voltage is used
to drive the modulation input
on the 555 free-tuning oscilla-
tor. The 555 oscillator
oscillates at a frequency
determined by the resistor/
capacitor combination con-
nected across it. The fre-
quency of oscillation is given
by the equation:

1.44
(RA + 2RB)C
For the values given, the free
running frequency is roughly
I kHz. As the 741 amplifier
drives a current into the 555,
however, this frequency is a
little lower than 1 kHz and
becomes greater as the drive
current is reduced. Thus, the
effect is to hear a higher
frequency for a lower S-meter
reading, and a lower fre-
quency as the S-meter reading
becomes stronger. The 555
drives an 8 Ohm speaker. The
470 Ohm series resistor is
used to limit the current to a
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Fig. 2. Schematic of the milliwatt transmitter for the far-field source. Yj: 7.00-7.115 MHz;
harmonics fall within 20m, 15m and 10m bands; Tj: Amidon Core T50-2, primary 22 turns
#28, secondary 20 turns #28, center-tapped; To: Amidon Core T50-2, primary 22 turns #28,

secondary 5 turns #28.

safe value, and yet still permit
a loud tone to be heard.

The tone from the speaker
is monitored as an indication
of relative field strength |evel.
In the prototype, a 100 mW
citizen’s band walkie-talkie
was used as a telemetry link
between the receiver and the
antenna on top of a tower.
The walkie-talkie was taped
“on,” and the speaker was
acoustically coupled to the
unit. The walkie-talkie is a
very good and inexpensive
wireless telemetry link. Both
units were bought for less
than $10 several years ago,
and similar units are still
available. Since the distance
between the walkie-talkies is
not far, the antennas on the
units can be retracted some-
what to limit their range. If it
is not possible to find any
walkie-talkies, then a two
wire system can be rigged to
permit hearing the speaker at
the antenna tuning site. The
wireless approach is better
because there are no wires to
get tangled in, and the
volume of the sound can be
adjusted on site.

When coupling the
voltage-to-frequency con-
verter to the receiver, a
battery or isolated supply
should be used to power it.
This is because the S-meter
circuit may be at a high
potential above ground, and

the return ground on the
voltage-to-frequency will also
be at this high potential. This
high potential is called a com-
mon mode voltage. The 741
amplifier will not function if
its common mode voltage is
too great. If a common
ground between the converter
and the receiver is not used,
the 741 operational amplifier
will only detect the differ-
ential voltage across the S-
meter and it will not respond
to the common mode voltage.

Operation

The voltage-to-frequency
converter should be con-
nected across the S-meter. As
a signal is tuned in, the tone
from the 555 oscillator will
change pitch, The far-field
source should then be placed
scveral wavelengths away and

tuned in with the receiver
connected to the antenna. If
the front-to-back ratio is to
be optimized, then the adjust-
ment of the antenna should
be done to minimize the
S-meter reading while the
antenna is pointed away from
the far-field source. On a
quad, for instance, the
reflector stub should be
varied until the receiver
reaches a minimum signal
strength. The tone from the
555 oscillator should be mon-
itored for the highest possible
pitch. The human ear can
detect fairly small changes in
pitch if a continuous tone is
heard at all times. For front
gain optimization, the beam
would be pointed towards the
source and the pitch from the
telemetry link would be
lowered as much as possible,

indicating maximum frontal

gain. ‘
Once the adjustments are
made, the far-field source

makes an ideal reference to
make relative field strength
measurements with. If a cali-
brated output signal genera-
tor can be found, then a
matched S-meter reading can
be taken between the antenna
and the generator output. By
plotting the relative output
level from the generator vs.
bearing, a polar plot of field
strength can be taken. The
S-meter is used solely as a
matching device, matching
the antenna output to the
calibrated generator output.
It is surprising how uncali-
brated S-meters are in terms
of real S units to absolute
units (an S unit is defined as a
6 dB change in signal
strength). For signals which
barely deflect the S-meter,
sides of beams for instance,
an audio meter may be used
to match the generator’s out-
put to the antenna’s output.

For antennas such as
quads it is gratifying to know
that optimum adjustments
can be made without a
number of people needed.
Since the quad is fairly easy
to reach from a tower, it is
ver