


Optional accessories:

• AT-940 full range (160-10 m) automatic
antenna tuner . SP-940 external
speaker wi th audio filtering . YG-455C-1
(500 Hz). YG·455CN· ' (250 Hz).
YK-88C-1 (500 Hz) CW filters:
YK-88A-1 (6 kHz) AM filter . VS-1 voice
synthesizer . SO-l temperature

compensated crystal
osciltator e MC-42S UPt
DOWN hand mic.
• MC-GOA. MC-BO, MC-85
deluxe base station rmcs.
• PC-1A phone patch
• TL- 922A linear amplifier
• SM-220 station monitor
• 8S-B pan osoav
• SW-200A and
SW-2000 SWR and
power meters.

More TS-94QS information IS available
from authorized Kenwood dealers.

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut st-eer
Compton. CallfOlI'lla 90220

KENWOOD

• Low distortion transmitter.
Kenwood's unique transmitter design
delivers top "quality Kenwood" sound.

• Keyboard entry frequency selection.
Operating frequencies may be directly
entered into the TS-940S wi thout using
the VFO knob.

• Graphtc display of operating features.
Exclusive multi-function
LCD sub-display panel
shows CW VBT, SSB slope
tunmg, as well as fre­
quency, time, and AT-940
antenna tuner status.

• aRM-fighting features.
Remove "rotten aRM" with
the SSB slope tuning. CW
VBT, notch filter, AF tune.
and CW pitch controls.

• Built-in FM. plus
sse,CW, AM, FSK.

-

TS-940S
The new TS·940S is a serious radio
for the serious operator. Superb
interference reduction circuits and
high dynamic range receiver com­
bine with superior transmitter
design to give you no-nonsense, no
compromise performance that gets
your signals through! The exclusive
multi-function lCO sub display
graphically illustrates VBT, SSB
slope, and other features.

·100% duty cycle transmitter.
Super etticrent cooling system using
special au ductmg works with the inter­
nal heavy-duty power supply to allow
continuous transmission at full power
outpu t for periods exceeding one hour.

• Programmable scanning.
• Semi or full break-in (aSK) CWo

• High stability. dual
digital VFOs.
An optical encoder and
the nywnee! VFO knob
give the TS-940S a POSI­
tive tuning 'tee!"

• 40 memory channels.
Mode and frequency may
be stored in 4 groups of
10 channels each.

• General coverage
receiver.
Tunes Irom 150 kHz to
30 MHz.

.1 yr. limited warranty.
Another Kenwood First.

Comp/l'le -W'f\'lCe manuals ate " ....bJe lor a' rnO· Kenwood fl"ansceiver$ and _ acce$$O/"le$
Speclfcal.oom ;tnd ptK;t'$ .life .subject 10 ellaopt' ..."fIouT no/K;e 01 ObJopal/Oll



Kenwood's TR-2600A and TR-3600A feature DeS (DIgital Code
Squelch), a new signalling concept developed by Kenwood. DCS
allows each statton to have Its own "privat e call" code or to respond
to a "g roup call" or "common call" code. There are 100,000 dtfferent
DCS combinations possible.

• Simple to operate
Functional design is 'user friendty~

Buill-in 16-key autopatch encoder,
TX STOP switch, REVerse switch,
KEYboard LOCK switch, high effi­
ciency speaker.

• Large LCD
Easy to read in direct sunlight or in
the dark wi th convenient dial light
that also illuminates the top panel
S-meter.

• Extended frequency coverage
Allows operation on most MARS
and CAP frequencies. Receive
frequency range is 140 -1 60 MHz;
transmit capability is 142-149 MHz,
(TR-3600A covers 440-450 MHz).

• Programmable scan
Channel scan or band
scan. search for open
or busy channels.

• SLiDE-LOC battery
case

.10 Channels
10 memories. one for
non-standard repeater
offsets.

• 2.5 watts high power,
350 mW tow
TR-36OOA has 1.5 watts
high or 300 mW low.

The Kenwood TR-2600A and the
TR-3600A pack "big rig" features
into the palm of your hand. It's
really a "handy handtull"!

Optional accessories:
• TU-35B built in programmable

sub-tone encoder
• ST-2 base stand
• MS-1 mobile stand
• PB-26 Ni-Cd battery
• DC-26 DC-DC converter
• HMC -1 headset with VOX
• SMC-30 speaker microphone
• LH-3 deluxe leather case
• SC-9 soft case with belt hook
• BT-3 AA manganese/alkaline

battery case
• EB-3 external C manganese!

alkaline battery case
• RA-3 telescoping antenna
• RA-5 2-m!70-cm telescoping

antenna
• CD -1O call sign display
• BH-2A belt hook

More TR-2600A and TR-3600A infor­
mation is available from authorized
Kenwood dealers.

•••

KENWOOD
TR·26OOA shown TR·36OOA 1$1lVUllbie lew" 70 em ~rlOO-
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• AC power supply built In.
• Fluorescent tube digital display.

Separate two digit ind ication of Ril
frequency shift.

• One year limited warranty on parts
and labor.

Optional accessories:
• AT-930 automatic antenna tuner
• SP-930 external spea ker. with selectable

audio tsters
• YG-455C· 1 (500 Hz) CW tuter
• YG-455CN-1 (250 Hz) CW filler
• YK·BBC·1 (500 Hz) CW filter
• YK·8BA-l (6 kHz) AM filler (all pleq-m type)
. 50 ·1commercial stability TCXO
• MC-60A deluxe desk microphone
• MC-BO desk microphone
• MC·a5 rnultr-functon desk mcroonone
• MC-42S mobife hand microphone
• Tl-922A linear amplifier (not fOf CW aSK)
• SM· 220 staten monrtor
• PC-1A phone patch
• SW·2000 SWR/power meter, 160-6 m
• SW· 200A SWR/power meier
• SW· 100A SWRfpowerfvoll meter 160-2 m
• HS·4. HS-5. HS-6. and HS-7 headphones.
· I F-30A low-pass fute r

More TS-930S information is available
from authorized Kenwood dealers

KENWOOD

.,
(@)

SSB
SLOPE
TUNE

,

(@))
o

• SSB slope tuning -Another
Kenwood First!
Allows independent adjustment of the
low and/or high frequency slope of the
IF passband. for best interference
reject ion.

• IF notch filter.
• Tunable audio filter built in.
• Dual mode noise blanker ("pulse"

or " woodpecker") with threshold
control.

• Eight memory channels.
The VFO-MEMO switch allows use of
each memory as an independent VFO
or as a fixed frequency.

• RF speech processor.
• High stability, dual digital VFOs.

lSB LOW CUT

SpecllocarHJ(lS aOO plfces sub'jecr ro change w,rlloul noroce 01 obligalJO/1
Como/E're.se<VIC" manuals a'e available 101 ittI TrIO KenWO<.X1 ITilnsceiv....s aM ffiO$I sccesscoes
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TS-93'V'''-J
All band HF transceiver!
general coverage receiver.
The TS-930S (with or without auto­
matic antenna tuner) Is a high
performance OX and contest trans­
ceiver delivering superior features
and field-proven performance. Com­
pare the TS-930S with other HF rigs
in it s price class and see why no
other rig comes close!

-160-10 meters, with 150 kHz-30 MHz
general coverage receiver.
A Innovative, quadruple ·UP· conversion
digItal PlL synthesized circun provides
superior frequency accuracy. statnhtv.
and greatly enhanced selectrvity.

• Easily modified for HF MARS and
CAP operation.

• Excellent receiver dynamic range.
• All solid state, 28 volt final amplifier

for lowest intermodulation distortion.
• Power input rated at 250 watts on

SSB, CWo FSK, and 80 watts on AM.
• Full break-in or semi- break-in ew.
• CW VBT and pitch controls.

CW Variable Bandwidth
Tuning control tunes out
interfering signals.The
CW pitch control shifts the
IF passband and simul­
taneously changes the
beat frequency pitch .
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Direct ion
Indicator
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In our lineup 01rotators. the CD45 II is rated as medium duty.
Some of our worthy competitors offer similar rctetors wh ich
they rete as " heavy duty" and. w ith in their product tine, they
are. But if you compare all rotators. it's a different picture. Here
is a comparison of our C045 II, our HA.M IV and the Alliance
HD73 (Speci fications 8S slated by the manufacturer).

Braking
p­
Antenna Size
Rating 10.7 sq, ft. 8.5 sq. ft. 15sq ft.

Wind load fating il an Important speciflcallon too. Unfortunately, there
la no Itanetaret methoet of meaaurement. For example, a long boom
antenna wIth an unbalenceet wlnet loeet Ila much tougher problem than
the calculateet aquere .rea 01 the antenna would suggest. So we lake a
conlervallve -wcret case" approach anet rete the C045Uai 8 .5 square
leet Yet. tne H073,allghler unit, II rated all 0.7 IQuareleal. You be Ihe
JUdga.
Harala a complele 1IIIIng 01 Hy-Galn rota lora anet the typical antenna
IYllema that aach will comfortably anet reHably manage.
AR40-Prlmarliy useet lor amaUlo medium aile VHF anet UHF beaml.
Can alao be uMd wllh. 10 or 15 meter,3 element VagI.
CD4111-Aecommendeet for. 3 element Irlb8neter euch 81 our Explorer
14.Wlliliao manage a meetlum Illeet VHF atack and II a good choice lor
the Azlmulh rota lor on a good aileet IItelilte Iyliem.
HAM IV_A llvorite lor long boom trlbanderl luch al our TH70X.Woulet
I lao be. gooet choice for In Explorer 14 Ilackeet with a VHF OX
anlennl or .lItellite IYllem.
HAM '''_A rnodllieet HIm IVwlih I
Ipacial conlrol un ll for. bllnet
operalor. Single knob direcllonal
conlrollyatem inCludea a compa..
roll wtIt1 tnllle I'.'kili(lll. An .......
beep indiCll t.. rocalor Ilart and atop.
T2X-The wen-known Tall Twilter manage. combinatlona auch a.a
TH70X atackeet with a Imall2 element 40 meier belm. Also a great
choice lor I lubltanlia l VHF " weak lignal" IrrIY.01 course. the ever
popular ltack 013 or 4 element 10.15. and 20 meter monobanders is I
lI'e malch for the T2X.
HDRJOO- Thia 5000 Inch pounet torquer il our Idea 01 heavy etuty. This
ia lhe choice lor stackeet HF " Long Johns" or the luUliled 3 elemenl40
meter monllera. A favorite 100 lor Ihe giant VHF "weak signaI" Iysleml
wherelhe 1· rotalor conlroland indicalor accuracy il a must
CHOOSING THE RIGHT MOOEL-The miltake most commonly maOti la
selectIng I rotltor 10f' Ihe antenna being Inatalled It the time and not
looking lorward to Ihe antenna IYltem Ihat you ultimately plan.A rolliOf'
Ihal II nOIover-loaded will deliver many yearsol reliable service. So,
when you choose yours. ptan ahead and buy the modellhat will handle
Ihe ultlmatelOld.ll ln doubl, drop UI a note. We wil ilhareour
experience with you. Long term, you wlllaave money.

"
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AN EDITORIAL

Amateur Radio Needs A Unicorn

I 'm still at the awkward age-not old enough
\0 be sage and wizened and not young enough
to have au of the answers. When I first got in­
volved in amateur radio, people my present
age were in charge of radio clubs and they did
have all of the answers, at least as far as kids
my age were concerned. People my present
age were Ihe role models, tne teachers, and
the ones who gave us the terr ible jobs on Field
Day. They were the ones who quieted us down
at meetings and told us they were sorry but we
couldn't attend a club social because beer
was going to be served and we were minors.
They collected our dues. though, and gave us
our first history lesson-an understanding of
"taxation without representation."

In spite of the above, we persisted in ama­
teur radio, because at the time there were no
real alternatives. There really was no TV, a
Sperry UNIVAC was unaffordable and would
take up the whole block, sex was not to be in­
vented for a few years, drugs came from a
pharmacy when you were sick, and drinking
was something "old folks" did to keep you
from their parties.

But we knew how to make things better with
the world, and we especially knew what the
club and amateur radio really needed, we atso
knew that if we waited, someday we too would
be that old and we would be running things our
way, Well, those old fo lks just got older and
more set in their ways. We got involved in
other fhings and drif ted away to school and to
starting jobs and families, putting amateur
radio on the back burner for a whi le. Oh, it was
still there, but other things were a bit more im­
portant at the lime. It just wasn't time for our
time.

About the time when it became our time and
we then could give out the terrible jobs at Field
Day to the kids (kids and lids) and enjoy the
parties without the kids (although they helped
pay for the parties) and have meetings at
which we could tell them to shut up, it became
apparent that the re were no kids. They were
into ca. The ungrateful wretches wouldn't co­
operate with the Master Plan.

The kids of the mid 1960s and early 70s
couldn't see the value in taking abuse and in
being one license grade behind, these being
the rites of passage. It wasn't worthwhile to
wait and endure so tnat you could do it to
someone else later on. They we re crass
enough to want something immediately. CB
was "dumb" enough to offer instant accep­
tance to everyone on an equal level. Everyone
could indulge in the same fantasy right at the
same time. Everyone could ta lk "southern,"
pretend to be a truck driver, wear funny
"l-sbirts, and display CB decals and belt
buckles. CBers could form national groups,
nave large social gatherings for the whole
family, and in general laugh a tot and have a
good time. For shame, they didn't know.

We did offer to show them the error of their
ways. We used all the old (there's that word
again) winning ways: derision, contempt, and
hosti lity, We honestly told them met they were
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not real ly enjoying themselves, and that we,
and only we, had the answer. Some did opt for
"conversion" and some kept both irons in the
fire, but the majority of the 25 mil lion went on
somewhere else, They're all out there some­
place doing whatever now, but it's my guess
that they're still looking for fun.

The computer craze caught the next cener .
ation or two of kids for many of the same rea·
sons. Amateurs are also involved wi th corn­
curers. doing wonderful and interesting
things, but even if every licensed amateur
(and bootlegger) was involved with comput­
ers, the numbers wouldn 't come anywhere
near the number 01 cfvluans who are, By now,
however, the panic is starting to set in as the
realization hits home. Where are the kids?
Well, whatever the next electronic wrzarcv is
that comes down the pike, they' ll be there.

The one big, glaring fault with our amateur
radio tradition is NOT the amateur radio part.
We all agree that whatever it is, it is qreat. Why
it doesn't attract kids may have more to do
with the tradition part than the amateur rad io
part. To a lot of us it still is exciting, pleasur­
able, and immensely worthwhile, The problem
is, how do you convey that? Howdo you share
a world with someone perhaps less than hall
your age and treat that person as an equal and
not a child being scolded? How do you explain
the fun in working a "rare" one, in bui lding a
project, or in restoring a c lassic? How do you
describe a hamfest or talk about friendships
that transcend international and political
boundaries? Amateur radio is an immense uni­
verse that is constantly changing, Those who
limit the c hange in the name of' 'tradition," es­
pecially their tradition, have restricted the
growth of amateur radio and have begun to
choke its very life.

If we presume for a moment that we do
have something of value to offe r a youngster,
namely amateur radio, then we have to exam­
ine it on its own and not as a character-build­
ing rite of passage. Since everyone involved in
amateur radio feels very strong ly about and
extremely protective of his own definition of it,
then there has to be a very worthwhile core to
it that is universal. It is this essence that is the
product, the commodity that must be sold.
This essence, and I know that It's hard for
some to believe, is FUN-FUN on its own
terms and not part of any process,

Some of us have to loosen up and stop tak­
ing ourselves so very seriously, It's ha rd to sell
a pastime that is so serious with po rtents of a
lifelong career in engineering, physics, and in­
dustrial management to a 12 year old. There's
nothing wrong with those ambitions, but they
have nothlnq to do wi th amateur radio here
and now. Many careers, including mine, have
come from amateur radio, but that was not the
reason or motivation tor getting involved in the
hobby. Ini tially I thought tha t I wou ld enjoy it
and have a good t ime, period. It looked like fun.

Ama teur radio has a lot to otter a youngster.
We should know best, as it was offered 10 us,
Today there is tremendous competition for a

youngster's time and ab ilities. We need and
can use that ta lent. It is we "older" folks who
will benefit in the long run, It's up to us to come
up wilh a way of vying for thaI t ime. The tradi­
tiona l cod liver oil approach of "take it (I took
it) even though it tastes bad and "some day
(maybe) you'll understand when you're big
and strong" just hasn't worked.

So it's up to us to find the way to sel l the
product. Us is everyone, every organ ization,
and every group who has a slake in amateur
radio. We as individuals or in groups have to
compete for attention and interest. It's not
easy. We have to think beyond ourselves. The
product is proven and good, We have to br ing
it to market and sell it using modern tech­
niques, just like an IBM. We have to develop
catchy ways of drawing at tention 10 amateur
radio and creating an interest in what we do,

Recent ly the c ircus came to New York. For
several days murder and mayhem, world ens­
is, and political unrest left the front pages in
favor of the specu lation on whether or not a
certa in animal featured in the circus was in­
deed a unicorn,

Prior to this the argument was academic, as
the only unicorns avai lable were those depict­
ed in artwork and famous tapestries, How­
ever, from the numerous depictions of unr­
corns one wo uld have 10 say that the general
consensus of those who had seen these reno
derings would lead us to believe that a unicorn
was more or less shaped like a horse. The err­
cus unicorn was shaped like a goal, looked like
a goat, made goat sounds , and in the dark with
a hat on could be honest ly mistaken for a goat.
ThaI it was a goat was fi nally and officially de­
termined by the US government after much
deliberation and careful inspection,

The circus I'm sure reveled in the publicity,
and I don't think that too many people were
disappointed in discovering that Ihe one­
horned goal was not really a fabled unicorn. A
lot of tons. though, hea rd about the circus be­
ing in town and went to see tor themselves to
"decide" on the authenticity first hand. After
al l, a real unicorn is a serious thing , and we
shouldn' t be swayed by all of the extra tickets
the circus sold,

Well, tne unicorn idea was just used, and
it's too soon to try to pass off a squirrel as a
miniature dinosaur. The rock video option is
still open, and it's st ill possible 10 get amateur
radio on the charts via a hit sing le. Publicity is
where you can find tttnese days. Most of our
pub licity has come about via extremes, natur­
al disasters, accidents, wars, and space flights,
They're hard to generate on demand, hard to
control, and usually involve some measure at
tragedy, It's not really an "up" sales tool.

We've got to come up with someth ing that
we can use during peacetime, sunshine, and
happiness and that's exciting, novel, and ceo­
tures the imag ination, I know we can do it.
We've wai ted for our time, and our time is now.

73, Alan. K2EEK

Say You Saw It In CO



Brings you the
Breakthrough!

PICK A COMPUTER
INTERFACE

TO MATCH YOUR NEEDS
COMPUTER PATCH'"

MODEL CP·1

MICROPATCW" MODEL Mp·1

•
COMPUTER PATCH MODEL CP·100

COMPUTER PATCW " MODel CP·1

The AEA Model CP·, Computer Patch has earned a solid reputation for being the best
overall interface value on the market today. We at AEA have now reaffirmed what our
competitors already know; for the money, the CP·' cannot be beat! That is why we have
chosen to leave the popular CP·, in our product line and to introduce new computer in­
terface/terminal units with differing features and performance at different prices.

MICROPATCW " MODEL Mp·1

The new AEA model Mp·, Micropatch represents the best features and performance
available for under $140.00. Featuring true dual-channel f iltering of Mark and Space
tones with an AM detector and Automatic Threshold Correction (ATC) circuit, the Mp·,
Is in a totally different performance class than compet it ive units that often have only a
single channel f ilter or no fi lteri ng at all.

The MP·l also offers a high performance CW capabi lity. With respect to the CP·l , overall
performance is nearly as good; but the Cp·l o ffers a few more advanced featu res such
as variable shift tu ning, RS·232 option, and a more advanced tuning indicator.

COMPUTER PATCH MODEL CP·100

The new Cp·l00 Computer Patch offers all the following exciting features in add ilion to
the CP-l features:
• 170,425,850 Hz Calibrated Shifts for Transmit and Receive
· 75 to 1000 Hz Variable Receive Shift Range
• Normal and Reverse FSK Outputs
• Input AGC
• Direct Coupled Automatic Threshold Control
• Front Panel Squelch
• Discriminator Style Tuning Indicator
• Currenl Loop Option
• Built-in Monitor Speaker
• Baud Rate Switch
• Improved AM Detector

Advanced Electronic Applications, Inc.
P.O. BOX C·2160 • lYNNWOOD, WA 98036
(206) 775·7373 • TELEX: 152571 AEA INTl



Palomar Loop Antenna for
low noise reception from

VLF to 15 MHz.
Say:- ---.

Ordef one or more loop$. Speelty loops with
onIo<.

P,lomlr'1 unique design allows the Loop An·
tenna to cover a wide range 01 frequencies.
Six plug·ln loops are available.

Part 01 160 For Novices
Editor , CO:

In January CO. reader Steve Strachan,
KASKBM, re layed his thoughts on UHF
Novice proposa l (page 10). I have always
wondered why a part 01 160 meters
wasn' t set aside for Novices. NO'N, with
the propagation other bands provide, 160
meters would be a perfec t spot to reduce
pent-up frustrations ove r lading a s o .

I enjoyed the sho rt artic les by Chris
Hu ntley , KX0Y, and Jim Burtott. KC3HW.
on pages 22 and 39 respectively. Both
will help the newcomer and retain those
" good feelings" we are lacking as our
hobby makes a pit-stop and refuels for
the Iast-tane futu re.

Arnold Timm, KA0TPZ
Electron ics Avocations

Minneapol is, MN

must have a rectifier tube-type 80 will
do just fine. Then an untuned oscillato r
w ith RFC load, such as a 6F6G. Then the
tuned power amplifier, 6L6G, or 807 if
you like a grid cap. The fourth "tube" is a
VR150 vol tage regulator which keeps the
oscillator clean.

And some more suggestions. Don't
use cardboard for coi l forms. Rather , use
real ceramic. That used to be the classi­
est way to go. Or perhaps a good dry
broomstick where the broomst ick can be
removed for a sett-suppcrttnq coil if
heavy wire is used. And even more. Go to
your local department store and get the
"real McCoy"-a real breadboard.

Finally, if you really want to go back to
basics, bu ild yourself a one-tube reqen­
erattve receiver, which can also make
use of the VA150 and filament winding in
the transmitter power supply. A real ce­
ramic coil form pays all in th is applica­
tion.

Perhaps my suggestions can start an
interesting hobby of building classic
rigs-maybe even back to the OlA's (but
not the Model T Ford coils. which will dis­
tress the FCC).

John L. Stewart , ex-W6UJD
Eugene, OR

Kip Aslin, KD7MO
Washougal, WA

Keep Them Coming!
Editor, CO:

Just a note to let you know how much I
appreciate the articles by Dave Ingram,
K4TWJ. His down-to-earth details are a
great help to the understanding of the
many facets of this " business" -particu ­
larly for retired auto-parts saternen
turned ham at a late date (age). Keep
them coming !

A Classic 4 Tube Transmitter
Editor, CO:

The article on the one-tube CW trans­
mitter by Chris Huntley in the January
1985 issue brings back a lot of memories.
I used such a transmitter on 40 meters in
the 1940's and 1950' s. I cou ld not get
mine to work wi th only one tube-a recti­
f ier was also required. But this had some
advantages because a vol tage of 350
was no problem and a lot more power
could be had from a 6L6. In the "old"
days, power transformers vi rtually al­
ways had a 5 volt w inding, as well as one
tor 6.3 volts.

r also recall something of an unofficial
contest on how much could be gotten
from a one-tube transmitt er. The old re­
liable 6l6G was pushed to extremes, and
the " super 6L6," namely the 807, was
putting out well over 100watts ! Look over
the old magazines of the time and you will
see these things.

But let me suggest a very "superior"
four tube transmitter of moderate power.
Use glass tubes-they pre-date the rnet­
at ones and hence are more " c lassic"
(and pretty to look at as well). Then the re­
sult will ref lect the late 1930's! First you

More On The 2M Mobile
Concealed Antenna

Editor, CO:
W1JVa, AI Kaufman-and possibly

other readers of my February article de­
sc ribing construction of a concealed mo­
bile 2M antenna-wonders about con­
cealed mobile antennas in vehicles
equipped with rear defroster grids. As ex­
plained in the article, the antenna de­
scribed cannot be installed in such vehi­
cles, station wagons, or hatchbacks.

A different concealed mobile antenna
design may soon be available from Law
Enforcement Associates, Inc., cto Sir ­
ch ie Group, Box 30576, Raleigh, NC
27622. This system can be used in prac­
tically any sedan- inc luding those with
defroster grids o r short window heights. It
offers electrical performance equivalent
to a quarter-wave whip, mounts inside the
car, and is rapidly transferable to another
vehicle. Many hatchbacks and even
some wagons can use it. The modular de­
sign of the new system allows rapid band­
switching for 2M and up. No holes are
drilled in the car, and cable routing is
easy.

I do not know when or if this sys tem will
be marketed. Readers are advised to di·
rectly contac t Law Enforcement Associ­
ates at the above add ress.

Matt Maggio, N4GSV
Burlington, NC

--

•

.-
Palomar Engineers

LoopAnU';1nCI

•

Order todoly! LA·' l oop Amplifier $84.95.
Plug'ln l oops $62.95 each . Add Sot shlpplngl
handling. Cal il . residents add sales tax .

c

• Unique end l18ltlble receiving anlennll
• Null l oul lnlBr1erence!
• Aecur.te direction Iinder!
• loop Anle"n, sY5tem connect, to ."y r.
eel"f Of to your VlF Converter!

HF·l .•. .. .. . ..• . . 5000, 15000 KHz
160/80 1601).5000 KHz
BCB 550-1 600 KHz
IF 150-550 KHz
WWVB 4().150 KHz
Omega 10-40 KHz

PALOMAR ENGINEERS
BOil 455, Escondido, CA 92025

Phone: (619) 747·3343

Ttle exclusive cal ibrated tiIt design gives ,Iar
beller null than ordinary loops. 'rne etectncat­
Iy balanced con struc1ion and the high gain
dillerenl ial amplif ier preserve tne symmeuy
and low noise pickup propert ies 01 the loop10
give outstanding performance in a compact
package.

Send for FREE ca talog describ ing the Loop
Antenna and our complete line of Noise
Bridges, SWR Meters, Preamplifiers, r oroias.
Baluns, VLF Converters, Audio Filters, end
Computer Interfaces,

TM Loop Ant..,na is far superior lor reception
in a nOISy location. The d illerlOCI Is part icu­
larly not iceable on the lower frequency bands
where vertical antennas are often used to
wor1l; OX. On transmit the vert ical gets out
line. but on receive il ls highly suscept ible to
noise pickup. Loops pick up lar less noise
than most other antennas.

The Loop Ani.....,. is compact enough 10 be
used on your operat ing ta ble. A Loop Ampli f l·
er serves as the mounting base lor the anten­
na. II con tains a tuning capac itor to resonate
the loop and an amplifier to boost the signal
and 10 preserve the h igh " Q " 01 lhe loop. It
connects 10 your receiver through any conve­
nient leng th 01coaxial cable.

. "
S. y You S.w It In CO



Compact Size
No <iompromise

Now ICOM offers the best
choices In compact z-merer
FM moblles••.the IC·27H
4S-watt compact and the
IC-27A 2S-watt ultra com­
pact moblJe.

Size. The ICO M IC~27A

and IC-27H measure only
5V}wW x I Y2·H x rOjIC-27H is
9" deep].

Easy to Operate. Even
thOug, the IC-27AandIC-27H
are the' smallest rrobiles they
have large operating c-oos
whidl are easy to use in the
rrobile environment

32 Pl Frequencies. The
compacts come ready to gJ

w ith 32 Pl frequencies.

Internal Speaker. The
compacts reature-an internal
speaker w hich allows the
mobiles to be mounted in
a variety of
compact
locations.

Internal _---J
Spe~k~

9 Memories. The compact
mobiles have 9 memorieswhidl
vviU store the receive frequency.
transmit offset. offset direction
and PI.. tone. All memories are
backed up with a lithium bat­
tery.

Speech Synthesizer. To
verbally announce the receive
frequency, an optional UT-16
voice synthesizer IS available.

Scanning. The ICOM com­
pacts have four seaming sys­
tems... memory scan, band scan,
program scan and pnontyscan
Priorily may be a memory or a
\/Fa channeL.3'1d the scan­
ning speed is adJUstable,

More Features. Other
standard features include a
mobile mount, IC-HM23
OTMF m« wunup/downscan
and memory scan and intern­
ally adjustable transmit power.

An optional IC-PS45 sum­
line external power supply and
IC-SPIO external speaker are
also available.

see the IC-27A/H corroect
mobile transceivers at your
IocallCOM dealer. For superb
performance 31d reliability
your only choice is an ICOM.

Also Available are the
IC-37A nOMHz and IC-47A
440MHz 25 watt corrcect
mobiles.

ICOMCIRCLE 121 ON READER SERVICE CARD

ICOM Amlerlca , 1M.• 2380--116th ....~ NE. Bell-..e. \V.... 98004 I 3331 To~ OrtYe. Suite 301. Dalla s. X-lS234
All .-~ _1IPP<OJIl__~ 10 ...... __ nolI<r 0.- ~b'I"'''Oh ..... 'COM'_~ •.-fCC'~~'oIt"'''.~._, 21HtO(14



Yaesu HF
•
losre on

Some people feel the name that
goes on a radio is more important
than what goes into it.

At 'raesu. we let our tech­
nology speak for itself: aunique blend
of engineering know-how and
user suggestions that make our HF
products superior:

But don't take our word for it.
lake a look at our transceivers and
make up your own mind,

The economical FT-757GX.
A mobile transceiYel" that
might .......1_ your shack.
You told us what you wanted in
an HF rig that operates both In the
car and at home. weve answered
with the FT-757GX acompact 12-IlOl1
transceiver with all the extras
built In. Features you'd normally pay
a lot more for

As standard equipment you get
AM and FM modes. electronic

keyerwith dot-dash memory. teO-Hz
CW filter. noise blanker. AF speech
processor and 2S-kHz marker gener­
ator. All at no extra charge,

The FT-757GX's hlgh­
performance general coverage
receiver lets you listen from 50:) kHz
up to 30 MHz. The transmitter
covers 10 to lW meters. including
the new WARe bands, Dual VFOs
and single-button VFO/memory
swap make split-frequency operation
easier than ever before.

Use the 8 memories to
store your favorite frequencies on
any of the bands. Then touch a
button to jump to any programmed
frequency Without worrying about
a bandswitch

For base-station use. the space­
savIng FP-757GX flatpack power
supply shown in the photo is ideal.
With this supply. the rig delivers

100 watts output on sideband. FM
andeW

In addition. a massive heatsink
permits continuous RTTY oper­
ation at full power output for up to
30 minutes, Full power for long
periods does requ ire the use of the
FP-757HD heavy-duty supply

10 the right of the transceiver is
the FC-757A1 a fully-automatic
antenna tuner designed especially for
the FT-757GX. This optional tuner
stores in its memory the antenna
selection and matching network
settings for each band. When you
operate that band again. the
tunerautomatically recalls the match­
ing network settings and chooses
the proper antenna,

With an optional interface unit
you can control VFO frequency
and memory functions via your per­
sonal computer.

Conuct )'OUr~ d9ler regarding MARSopenlion br both t=lKeiYerl.



)f-the-art,not

The FT-980.
The cleanest signal on the ai<
We know that the quality of
the signal you put out isa reflection
on you.

So when we designed the
F-T-900. we took clean output seri­
ously So seriously in fact. that
you won't find a cleaner transmitter
on the market.

Featuri ng a conservatively
designed final amplifier that loafs at
a fraction of its rated power out­
put. the FT-900 cuts distortion levels
to new IONS. So you get a signal
you can really be proud of.

We designed the FT-900 W ith

complete operating flex ibility in
mind. But not at the expense of fun­
damental performance.

'I6u can setand brget about50%
of the front panel controls.

Store your favorite frequencies
and operating mode independently

in each of the 12 memory chan-
nels. Review thecontents of any rnern­
ory location, without disturbing
the QSO in progress, by using the
checking function.

Going from one programmed
frequency to another is simple and
fast Just touch a button to recall
any channel.

You'l l find the FT-900 tolerant
of imperfect antennas.There'sessen­
tially no power tum-down WIth an
WVR of 2:1and just 25% tum­
down at 3:1.

There's lots of flexibility built
into the triple-conversion receiver.
For one thing. there are separate
front endsfor ham and general CCNef·

age reception. So ham band oper­
ation is not compromised.

Multiple levels of IF filtering
assure outstanding rejection of
unwanted signals close to youroper­
ating frequency. And armchair

copy under really brutal conditions.
The FT-900 comes ready to hook

up to your personal computerYou
can control operating mode, IFpass­
band. frequency and memory
functions from a remote location. A
variety of computer interfaces are
avai lable. See your Yaesu dealer for
details.

Sbte your mind.
When you visit your dealer. tell
him you want the latest in HF tech-­
nology A radio built by Yaesu.

Yaesu Elec:bonics Corporation
6851 v-"altt\all Wrt Fararrount. CA 90723
(213) 633-4007

Vaesu Cincinnati Service Center
SQiU Gold Park Drive. Hamilton. OH 45011
(S13) lrn-3m

Pri(es and~iflQtiom wbf«t to c~gt ....ithout notice. CIRCLE 6 ON READER SERVICE CARD



i fJ lI COM I R-71A

220 MHz's BEST BUY!
REGULAR $449

SALE! $299.95
PLUS FREE UPS

SUPERIOR GRADE

GENERAL

COVERAGE
RECEIVER

REGULAR $799

SALE! $629.95
PLUS FREE UPS

. .. , ..--- . .. --- :>...,.... ~-- ,-~" -
- I ----'--. .' - ~". - -- --- - IC·37A

[f j] II COM I IC-735
A BRAND NEW HF TRANSCEIVER

WITH ALL THE
FEATURES
THAT MAKE IT
A TRULV
OUTSTANDING
B U VI

CALL FOR PRICE AND INFORMATION

i .+JI ICOMI IC-751

TODAY'S MOST ADVANCED
TRANSCEIVER

REGULAR SALE' CALL FOR
$1399 • SPECIAL PRICE

NEWl
CALL FOR PRICE

AND INFORMATION

LATEST tf B II COM I EDITION

IC-3200A DUAL BANDER
COVERS BOTH 2 METERS and 70CM

CALL
NOW!

IC·3AT /
"

FREE SHIPMENT
UPS SURFACE (Continent. ' U.S., (MOST "EMS)

TOLL-FREE PHONE
INCLUDING ALASKA AND HAWAII

800-854-6046
CALIF AND ARIZONA CUSTOMERS CALL OR VISI T NEAREST STORE

PHONE HOURS: 9:30AM to 5:30PM PACIFIC TIME.
STORE HOURS: 10AM to 5:30PM Mon. through s.t.

OAKLAND. CA 946D9 SAN DIEGO. CA 9212 3
2811 Telegraph Ave . 5375 Kearny Villa Road.

(415) 451-5 751. (6 191 560· 4900,
H'9"'*a" 24 Downl_n Left 27t1'l 0/1-,_ H.grw.e" 163 and Claor-.onl Mesa 8ouln.rd

IC-2AT
IC-4AT

ANAHEIM, CA 92801
2620W La Palma ,

(714) 761·3033, (213) 860·2OoW,
Betw.... DI_yla.nd & 1(1'I<>It. e..rry F..m

tf B II COM I HAND-HELDS
AT GREAT LOW SUMMER PRICES

IC-02AT
IC-04AT

BURLINGAME, CA 94010
999 Howard Ave
(415) 342 ·5757.

5 ....... souTn Oft 101 'rom san FrWlOSOD Alrpon

PHOENIX. AZ 85015
1702 W Camelback Road .

(602)242.3515.
hSi c r HtgtIw.y 17

VAN NUYS, CA 914 01
6~S Sepulveda BlY'd

18181 988 ·2212
san Doego Fr_.y.t vetory Bou.....d

. , , . • PH', , . ~ "'- _ . h' ~ ...... • .. , , , " "

............ ... .... ....... . .. '. ...... .. " .". • • " . , ' " " ' , ..• .. • 'f .' .• ...
...., . • H' " • • , • • , .,., • P,,)(} , • '. • , ' •• • , •
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Here's a project for the VHFer with a little building
experience that will help clear up the picture.

Construct A Low-Noise
GaAsFET Preamplifier

For 420 MHz
BY BILL PARKER·, W8DMR

D oyou remember the 6AM4, 6.14. o r as being UHF amplifiers such as the transistor (GaAsFET). The GaAsFET pre-
the 6CW4 (8056) RF amplifiers lor UHF 2N3478 and the TIM010 were tried . Pe- amplifier surpasses any preamp th is writ-
receivers? Or how about the 417A osc il- member those parametric amplif iers with er has ever constructed. including atl
later called an amplif ier? The 416B was the built-in frustration? those mentioned thus far. be it grounded-
probably the best amplifier of them all. A recent entry for RF preamplif ier ap- grid, cascade. neutralized. common-
The planar ceramic triode like the 7077 plication is the MRF 901 bipolar transis- emitter. grounded·base. etc .
and the 7768 served many users. Then, tor. In strong signal locations. a tuned The two-stage common-source RF
at las t, a few transistors that were touted cavity is absolutely necessary to aid in preamp presented is for use in the 420-

trying to reject unwanted commercial 450 MHz band. It provides a gain of 12to
signals. Without a doubt, the MRF 901 14 dB with a noise figure of approximate-

*2738 Floribunda Dr.. Columbus, OH represented a step forward, and perhaps Iy 1.0 dB. Even lower noise figures can be

43209 a half step aside. But as we atllearn soon- obtained if the more expensive GaAs-
er or later, there is something better just FETs are substituted, such as the 0432,

'''RF Transistors. " EON. June 20. 1980. over the horizon. OXL2501 and 2503, MGF1 400 and 1402.
pp.155-164. Enter the gallium arsenide field effect and the NE64535. The c ross-modulation

¥ c,
' 0

¥ c, '9 ~c,'" c,," I,
0 1

"
02 I ~

0- 0 <H I ~ 0

L1 L2 M LJ L4

0 ' s 0 ' s

., .,,
Outpu t 1010K , 10K ,, ,

Co converter
. 2 1 .3' .2 1 .3'

Anlenna 10K , 68 10K , 68
input , 1

T2

c- 1 c- e- 1 e-T1 F. P 1 F. ' 1.0 1 1 .0 1 .0 1 , ot

~I~ -ll~ 120./, AFCI
G2 lO"H \2 W._6VDC

+•,
0 ( , .00 ' lO_12v.d .c.

G, q 0 I Z6.2 SOM., .001,
S •Parts list

~: .0 1 Chip capacitor (4 req.) FS: ferrite bead R1 : 10K (2 reQ.)
Cr: 1-1 0 lnmmer (4 req.) t t . l 3: 3.0·; x•• eta. brass tubing R2: 10K (2 req.)
Cc: 100 pFd chip capacitor (1 req.} l2, l4 : 2~.C; );. · dia. brass tubing R3: 68 (2 req.)
Fr: .001, feedthrough (2 req.) 01 .02: ISK97 Rfc: lOT. 132 AWG, 'Ai. era.

Fig. 1- SChematic diagram of a two-stage Jow-noise GaAsFET preamplifier.
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ploy bipolar RF amplifiers, while others
use MOSFET first-stage amplifiers . With­
out a doubt, this preamp is not a dog.

Compared to the junction FETs such
as the 2N5397 or the J308 (the so-catted
super·FED, the 3SK97 GaAsFET is abso­
lutely superior. It is manufactured by Mit­
subishi Electronics for use in thei r UHF
TV tuners. It may be purchased from Mie­
co Sales, Inc., Los Angeles, CA. The cost
for two GaAsFETs including postage and
handling is $12.00.

Although reasonable care should be
exercised when handling GaAsFETs, it is
felt that extreme care is not required.
More care is required in soldering in the
0,01 uFd monolithic ceramic chip
capacitors than for the FETs. This is my
opinion, however. To be on the safe side ,
measure the AC voltage from the tip of
your soldering iron to a known good
ground. If more than a volt or two is
measured with a high·input resistance
meter, find a way to ground the tip of the
soldering instrument used.

Compression-type tuning capacitors
work just as well as the more expensive
piston-style capacitors. Again, avai labi li­
ty is the password. The compression

Fig. 2- Basic parts placement, layout, and dimensions for the preamplifier.

products, even without an external cavl­
ty . are less than those of a bipolar transis­
tor preamp with a rejection cavity in the
line. The schematic of the preamp is
shown in fig. 1, with a suggested parts
layout shown in fig. 2.

The 3SK97 GaAsFET was introduced
in an article in EON magazine.' The speci­
fications sounded great ; the price was
reasonable. The availability, however,
seemed somewhat out of reach. But a
source was located without a drain on the
pocketbook, and I was out of the gate and
running (all puns intended).

The preamp is used at my QTH for stan­
dard scan amateur TV signal amplifica­
tion. A P-unit (like an s-uom is used to
judge the received signal strength of an
amateur TV picture. P-5 is the strongest
level of signal normally reported. A p-unn
is estimated to be at least 6 dB of leve l
change. With this preamp, preceding a
varactor tuned UHF converter, a signal
that is a P-l!! to a p-t level is raised to a P-2
to a P·2.5 level. This represents about a
two P-unit of picture improvement! It
should be called to attention that the UHF
varactcr converters of today have a built­
in stage of RF amplification. Some ern-

Parts list
L1, l3: 3.0 "; r., •dia. brass tubing
L2, L4: 2% "; r,~ ' dia. brass tubing
Note: Case is made of 4 pieces of 1.0 ' wide PCBmalerial, copper fo il on both sides. Top and bot­
tom covers are 3.5 ' x 3.5 ' . The two inner shields are trimmed 10 fi t inside of case frame. The
Y.• • brass tubing is available at hobby and craft stores.

,. CIRCLE.7 ON AEADER SERVICE CARD
Say You Saw It InCQ



SANTEe
Priced al a leVitt 10 make your budget smile, the 51·2OOfT and the ST-<WOET afad r8j:l
hardwarareplacemenlslor the famous tCOM • series 01 thumbwheel switched nand liil
radios. Present acc&$sofleslor the 2AT and the 4AT shoold WOl1l; on the $T·200E1f(yH
and ST400ET llJHF) wIth no moc:tillC3tions •• Same sl1p off battery pack style ai;rd e
same mlc and speaker 'ack .rrangements provide as much comPiitibi tty as posslbftt.
These units are mede in Japan and sold by SANTEC and backed by rne famous Encoplln
TWO YEAR EXTENDED SERVICE PLAN and Encomm service laClUt~slocatedJn~no.

Texas Prtc.d at SlGG.95lor the S'T.2OOET (yHFJ and $2..9.95 forthe ST-4OOET(Utlf).l\IO
irs not a rni5prTnt. Those are the Suggested retail prices. Now smi'le. P1eue ..your
lavor te SANTEC dNler lor hiS best pnc..

· ICOt.! s alllOlstered trlRMmarl<. oliCOM, INC 01 JAPAN".
• • ST·200ETI-400ET aatterl...re not fully compatible with BC.-30i35 drop

SPECI FICATION ST·lOOET ST-.wOn

GENERAL
FFlqlMtIty HanOi 1......tc.ese «G-«U95
!In." h\:k l'tIUH'1 1.41250 U /Z50
RKtIYt Sqlllklltd H..", ".. "..IX At Ful 'tolull'll 130 iliA 13''''TrJn,mil 11.""""1 ,zo ... .. ...
Tllnsl:lll lHIgIl .......l "'... "".,
Dimtft5101lS 11I11I 60 )( 110 It 4(J 6O", 110.tQ
W~1d Iwil ll 8an",1 490 gms 490 911111
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mica capac itors are more rugged than
the glass piston capacitors.

The preamp uses copper-c lad glass­
epoxy Gl0 printed wiring board for the
sides, inner shields, and covers. It is easy
to work and very forgiving.

The feedthrough capacitors will not
withstand much mechanical abuse be­
lore the ceramic dielectric fractures.
Compared to aU the components in­
vcfvec, the GaAs FETs are the least trou­
blesome.

I do not tune all the trimmer capacitors
to the same frequency. My application re­
qui res the preamp to cover from 425 to
442 MHz, so broadbanding was desir­
able. In and around Columbus,Otuo there
are at least 20 of this type of p reampli fie r
in use. In addition, a single-stage preamp
of this style is used for 2 meter SSB ope r­
ation. WBBLGA has constructed over 60
such preamps with repeated success.
Too bad these hot little 3SK9Ts won't
perform as wel l on 4.2 GHz as they do on
439.25 MHz.

The operating vo ltages are on the
schematics. Each amplifier stage draws
about 20 maoThe zener consumes anoth­
er 10 ma with the current required total ­
ling about 50 rna. Don't exceed an input
voltage of 12 VOC, particularly without a
zener. The GaAs FETs are then subject to
damage.

If the supply voltage to GaAsFETs (not

to the zener) is changed, retun ing will be
required. The lowest noise figure is ob­
tained when Gate-2 has 3 volts applied.
The highest gain is when Gate-z has 4.5
volts, but never exceed 6.0 volts. The cur­
rent per stage nearly doubles when 4.5
volts applied to Gate-2 is increased to 5.5
volts. Nine volt battery ope ration is not
recommended.

If the particular sauce of + 10 volts
used is unregulated, a small three-ter­
minal regulator may be used to assure a
constant supply voltage, such as the
7BM05, or 7BM06 for the GaAsFETs.

If the antenna connected to the pre­
amp does not present a resistive load,
some oscillation may be experienced .
With an antenna that presents most ly a
resistive load, the preamp is very stable
and a delight to "watch " operate. The
low-noise amplifier is a real' 'snow-reduc­
er" and makes the TVpicture more pleas­
ant to view.

Two holes were added to the cover to
permit soldering the shield partitions to
the cover for inc reased input-output iso­
lation .

Inadvertently the preamp has been lett
connected to the antenna, with power ap­
plied. during several lightning storms.
The input c ircu it is such that the FETs
were not damaged . Of the lour FETs pur­
chased, all are alive, well, and operating.
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The Heathkit Auto-tune
Antenna Tuner Model SA-2500

BY LEW MCCOY", WllCP

•

•

-

This is what the tuner looks like. At the upper left are the $ WR and fXJwer meters. The
window at the right is the turns counter for rotary inductor.

fo r instance Ihe contest operator who
wishes to save time.

50mo Dotails
The Heath Transmatc h circuit itself

consists of an input variable capacitor, a
roller induc to r, and an output variable ca­
pacitor . These components, along with
the coa x fittings, would make a normal
Transmatch that would cover 1.8 to 30
MHz continuously. However, with the
Model SA-2500, there is considerable
more. There are three 12 volt drive m0­

tors to run the roller inducto r and the two
capacitors. There is a sensing boa rd that
"senses" the load. This sensing board
feeds information to another board that
makes the motor turn , tuning the Trans­
match fo r a matched condition. In add i·
tlcn. there is a switching setup to permit
as many as 18 different preset posi­
t ions-two each for nine bands. Also,
there is a coax swi tch that provides three
coa xial antenna inputs and yet another
pos it ion for a long·w ire antenna or bat­
anced feeders.

S ome years ago, in July 1970 OST. I
descr ibed a circuit ca lled the " Ultimate
Transmatch.' That particular circuit was
the first of a basic design that is used in
nearly all commercia l Transmatches
these days. The reason I called it the " UI·
timate" was simply thai it could work on
all the amateur bands. 160 through 10,
and match any. and rdo mean any, anten­
na system impedance 10 the 50 ohm out­
put of a transmitter.

When I called it the "Ultimate," I really
couldn 't see any way to improve on the

·Technical Consultant, CO, 200 Idaho
St., Silver City, NM 88061
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circuit, and as a matter ot fact, there have
been no improvements to speak of . How­
ever, there was one important point over­
looked in Choosing the name " Ult imate."
Someone was bound to come along and
improve the concept. The Heath Com­
pany did just that in that they use a simila r
ci rc uit for the Transmatch, but make the
adjustment automatic . By automatic , I
mean you turn one switch to the desired
band and the Transmatch tunes up by It­
self ! Motors run, lights flash, and about
15 seconds later one is tuned up on the
desired band. There is no doubt that this
is an extremely useful Transmatch to
many types of operators, such as ama­
teurs who are physically handicapped, or

Moterlng
There are two panel-mounted meters.

Ml is the Reflected Power in two sc ales,
0-50 or 0-500 watts. This meter also m­
dicates standing-wave ratio. The other
meter , M2, is the Forward Power and shows
the power on two scales (in watts), 0-200
and 0-2000.

There is also a series of light indica­
tors, one of which shows the output
power level of up 10 200 walls, and an­
other for over 200 walls.Two of the lights
indicate the input and output capacitor
being rotated and another light for the
roller inductor motor being activated. Still
another light indicates an alarm which is
also audible (more about that in a mo-

Say You saw It In CO
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Fig. 1- The block diagram shows signal and sensing paths. See text for tunner information.

men!). The turns counter indicator fo r the
roller inductor is an LED d isplay showing
the number of turns in whole numbers
and fractions of a turn.

Circuit Control Board Description
I have already mentioned that the

tuner-clrcutt proper consists of the two
variable capacitors and roller inductor.
When operated manually, the circuit is
easy 10 describe.The roller inductor is set
to provide an amount of inductance to ap­
proximate resonance on the desired
band. The input and output capacitors
are then tuned to provide a step up or
step down in impedance from the anten­
na load, to match 50 ohms. In essence,
the inductor and two capacitors form an
adjustable RF transformer which always
attempts to convert the unknown anten­
na load to a 50 ohm load. With an SWR in­
dicator in such a circuit, it is a rather sim­
ple matter to adjust the Transmatch for a
match. However, when one considers
doing this automatically, it becomes very
complex and is not easy to explain. For
example, there are only three compon­
ents in the Transmatch itsel f- the two
capac itors and the roller inducto r. The
main c ircuit board, the board that does
the sensing and turns the motors, has
434 components!

Please look at the block diagram and
study it. The motor drive ci rcuits are, of

course, the heart of the unit. Telling the
motors when to start and stop is the
secret of the c ircuit. Let's take one motor
and examine the procedure (which is the
same for the other two motors), and we 'll
follow the tuner's transmitter capac itor's
action. The motor dr ive ci rcuit allows for
either clockwise or counterclockwise
travel. When an AF signal is applied from
the transmitte r and is fed through the
tuner, the signal passes through what is
called the Sensor Board . This board con­
tains the RF power bridge that measures
ref lected and forward voltages.

The AF signal is fed 10 the Sensor
Board from which two signals, a forward
and reflected, are derived. The voltages
from these signals are piped to an auto­
matic SWR circuit, which in essence es­
tablishes the SWR limits the tuner wi ll ac­
cept (normally below 1.5to 1). Following
the block diagram, you will note these
signals are sent through buffers for re­
flected and forward power (voltages),
through an analog multiplier, and through
the SWR tr ip ci rcuit .

These voltages then go through com­
parator ampli fie rs and are applied to the
motor drive c ircuits. The transmitter and
antenna capacitors rotate , seeking a set­
ting that gives a matched, or nearly
matched, condition. Of course, as they
rotate, the vol tages change back at the
RF Sensor Board until that matched can-

dition is mel. I didn't mention the roller in­
ducto r here because it is preset via its
own circuits .

There are 18 different preset condi­
tions. The bandswilch has 9 positions, in­
cluding 160 meters and Remote . How­
eve r, it is possible to use the 18 preset
condi tions on a single band, if for some
st range reason one wanted to do so. In
the initial selling up of the Model SA2500
the roller inductor is preset twice for each
band. There is a HIand Lo preset position
for each band. In operation, when lor ex­
ample one switches to 20 meters and turns
on the transmitter wi th the tuner on auto­
matic, the roller inductor motor will acti­
vate. The roller inductor rotates to its pre­
set condition and stops. Meanwhile, the
capacitors rotate seeking a match, and
they stop when the match is achieved.
This procedure usually takes about 15
seconds.

My technical explanation probably left
much to be desired. but the circuit is very
complex,and without a large drawing to
follow it would be almost impossible to ex­
plain- and not in simple terms. However,
I fee l the fo regoing will give the reader an
idea of how the Transmatch does its au­
tomatic tuning.

Other Details
There are other important po ints that

should be covered. For example, if one
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Some Observations
Having designed, constructed, and de­

scribed so very many antenn a tuners and
Transmatches in my career, I guess
would entit le me to be c riti cal. As I stated
earlier, the Ult imate c ircu it, and the
SA·2500 or similar circuits-particularly
one which uses variable inductance (roll­
er inductor)-will ma tch any load, be it a
fraction or an ohm or some very high
value with plenty of reac tance. However,
I would be rem iss if I d idn't add that some
of these loads take very careful and crttl­
ca l tuning of the Transrnatcn to get a per­
fect match.

Heath is careful to point this out in their
manual section " Typical Operating
Characteristics," and I quote, "In some
cases, when your Antenna Tuner is used
in the Auto mode, it w ill not be able to find
a match. This may happen if the antenna
impedance is outside the range of the An­
tenna Tuner or the setting of the tuning
components is very c ritical. " First, I must
disagree with Heath because as I said
earlier, this ci rcu it wi ll match anything, so
the business " outside the range of the
Antenna Tuner " doesn't hold. However ,
there are some very c ritical loads, and in
the Auto mode I found that on one very
short 40 meter loaded dipole I had the
tuner kept trying to find a match. I shut off
the Auto mode and used the manual con­
trols, and after a few minutes I found a
selting of a perfect 1 to 1 match. I sup­
pose from that observation one could say
the Heath SA-2500 is still not the " Ulti­
mate," but I have toadmit that it isn't very
far from it.

I have been using the SA-2500 for sev­
eral months on a wide variety of anten­
nas. I'll be the first to admit I am by nature
a lazy amateur, and this tuner certainly
makes life easier (and tazfer l). Like I said,
I have found a few (very few) conditions
the tuner doesn't want to match within its
time limits, but keep in mind that your tn­
ductance is preset, so it only takes a lillie
tweaking togeta 1 to 1 match on the most
cantankerous of loads. And on most loads,
it is a real pleasure to watch the SWR me­
ters move. and bingo! Everything turns
off and you are tuned up for 1 to 1.

The Model SA-2500 is priced at
$599.95. A 4:1 balun accessory is avail­
able for $39.95. These prices do not in­
clude shipping. These products are avail­
able from Heath Company, Benton Har­
bor, MI 49022. II

wiring the main c ircuit board I mentioned
earlier. The variable capacitors must be
assembled from scratch, and that means
mounting all the stator and rotor plates,
and so on.

Frank.ly, I have always enjoyed wiring
Heathktts. Their instruction books are
really outstanding, and this was no ex­
ception. There is nothing tough about wir­
ing and getting th is kit working . I would
consider it an easy task for any class of
amateur.
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when the auto control cannot ma tch a
load within 20 seconds. There is another
adjacent push-button switch called the
Unear switch. When you use an amplifier,
you engage this switch plus the Audio Alarm
switch in. When the SWR exceeds its pre­
set limits, the audio alarm sounds and the
amplifier is automatically bypassed. Darn
clever, these Heath engineers !

The Kit
With this kit construction time was a

couple of days. Most of the time.is spent

,...., .....,
•••••... .. ... ..

Ms.;¥ DlICOYO< 11>II -.oblv 1><1'". - lNICked Ma.V
. ............ '.-. v.......__"'"... COO'_I.. ..,........ ""*" _ lunl.... 0 _ . 1hoo wa.V I.
• ""h.._1_ 10 <SO _101> .,....__

NYE VIKING ?:~~
RUGGED 3KW ';::':::':
ANTENNA ::::"'.::"..":"~..:=

TUNER~li;;:~"""""'" lnO.lcIor ""'" 1&1 _ _ 1000 'oQ/I
""'.,.,.. eapoclt,.. and 15.000, ....'.".,~ fb»cI CCl-
pocll<noooutPu'_ ' ........40t<>2ClXl""moot"""'" /lito

~ '''''''''' oc"""~
_ SVI'II, """"'" """ mat"""" ~ SNrI. i'lO ....... '"
coo<twotooo~. So>porot8~ .......... ~ 300,.. 3000
"""'" Eo<v '0 oeod 2\\'~. 1>Od<1ig"'''''' mel.... show'
SIW and~ """t1nu<>u>/v
""""""'-"h, _ RJSH-8lIllc.:o.or>""""''''''''c!l4no '04
""""""" ( 2 c oax. ,.;rye ..... and twin _). IUf"& t>vP=<
00 fiB1 coa>< C>J1Pu' we daoIg.- !hi. 0U\III6d """"" 1o- --_ ...'..... lMt\K:I' w<>.>nd,~ <:01& 10000:1 1)""'" t>oIOr'>C<I<l
outPu' to ......, -. !rom 2Cll to llXlO '*"'- and
unboIOnclld outpu1down to 20.,....,.,.
_ 0pI_ ~'()1 inCluOeS (Il l >J6-V I""""", ....
001"","", """"h and bOIu/'l. >J6-W.()2~ klan""'" to _ 1V.()1
""'" ,.,., 0d<lIti0fI~ 0 """-- <:ore balun

RAD-139 Hase R G B.
Remote. TV vreee & Audio In
& Out. 13" Color tlmll ed QuaRIIII..
OVER 6500 HAM RELATED ITEMS IN STOCK

SIInd Call Ie" ..., ne m. & phon. ' lor 2m. harMIy lin

RCI88 DISTRIBUTING COM P A N Y
78 South State Street, Preston, Idaho 83263
Telephone (20$) 8S2-0e30 Closed Mon. & Sal. at 2:00

CIRCLE 95 ON READE R SERVICE CARD

jumps up or down the band, or worse yet
switches bands without using the auto­
matic control on the SA·2500, what hap­
pens? Well, there is a warning light and
sounder that will go off and let you know
you are not operating correctly or that the
SWR has exceeded 1.5. to 1. I say 1.5 to 1,
but there is another panel control ca lled
Tune SWR which can be set from 1 to 1 up
to 3 to 1. So it is possible to set a permis­
sible mismatch of up to ate 1. Thls alarm
has a switch which must be turned on for
the alarm to activate. The alarm will also
sound, in addition to unacceptable SWR,
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45-9600 baud
US or CCITT #2 Baudot
ASCII with selecta ble parity
170-425-850 shill
1031202 modem
Prog rammable end-at-l ine sequence
rransmn hne length of 20 to 76 characters
Synthesized AFSK tones match receive mode
FS K output with 6 selectab le levels
Audio Input sensiuvnv - less than 1 mv R M S
5-125 WPM Send and Receive
Autotrack receive with speed readout
Advanced CW receive algorithm

Display: Split screen for 12112 or 2014 RXfTX text
Receive text In bright video (TX In dim)
Full status hne on top of screen
Full-feature editor ,n transm it buffer

Butters : 250 line receive buffer wllh viewing sc roll
2 - 250 nne transrnn butters with ecrou
10 - futt-hne HERE IS messages
Store all butters and HERE IS messages on d isk
load and send any text file from d isk
Set-up parameters stored on d isk

COMPATIBILITY: *
IBM Personal Computers plus many others that are sial and
BIOS compatible Can 101 latest list

Available NOW at your HAL dealer - Just 5595, with
software and documentation. Write or call for more
information.

With the Talkative Radio Modemfrom HAL AndYourIBM-PC®*
N ow. the wor ld is your forum by plugging RTTY:

the HAL Personal Computer Interface 2000
radio modem into your IBM PC .You now make
your PC even more valuable by being able to
"speak to the world ." The PCI circui t board
inc ludes the high-performance, no com­
promise RI TY and CW c ircuitry for which HAL
is known around the world . From our proven

CW:
sensitive and selective RTTY demodulator to
the advanced CW receive circuit. the PCI -2000
offers system performance p reviously
available only in our dedicated terminals. The
PCI-2000 comes as a fully-integrated package
with hardware. software, and many operator
aids. Full-feature p rograms on computers can
be very d iffic ulllOuse and HAL has "gone the
extra mile" to be sure that ou r system is friendly
to you! From the custom keyboard overlay to
the help menu. status line. and comprehensive
manual, we think you will ag ree that the
PCI-2000 is just the sort of fun-accessory you
and you r PC deserve. Some of the more
outstanding PCI -2000 features are :

till
°IBM .. "Cl IBM PC .,~ reo,ste<ed !fadema'~S of IBM CorPO'''°'O''

HAL COMMUNICATIONS CORP.
Box 365, Urbana, IL 61801 Phone: (217) 367-7373 TWX: 910 245-0784
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Keep your 1985 Callbooks up to date.
The U .S. and F o reign Supplements contain
a n activity for the p re vious th ree months
Includin g new licenses. Avalla l)le f rom the
pUb lisher In seu o f th ree (Ma rc h 1. June 1
, nd september I) for only $15 .00 per set
Including shipping . Specify U.S. o r Fo relqn
s upplements wnen order in g. illinois res
ldents add 6 'llo sales lall . O ffe r void a tte
November 1, 19 85 .

As an added bonus, the 1985 U.S. C&lIbOO
,110 IIIU the , m,teu" In Cln,da end Melllco!
You get the com plete , nd , ccurlte U .S
IIltln91 (prep,.ed bY o ur o wn ed lto r l, 1It,ff)
,11 the usu, l up-to-date c.llboo k charts an
t,bles. PLUS canada and Melli co. Now th,t
real valuer

The best just got better!

NEW!
Special North
American Edition

Of cou rse, Clnadl,n a nd Mellican amateu
are a lso listed In t he 1985 F o re l9n Callbo o k
Oon 't delay I The grea t ne w 198 5 ceuecc
we re published Decem ber 1.19 84.

Order your copies nowl
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TNT Gives More "Bang for Your Buck" with•••
<Z> •

1C-745 0 0 0 CALL

IC-02AT

IC-04AT

00 0 CALL

-
1C-2AT

1C-3AT

IC-4AT

00 0 CALL

1C-751 0 0 0 CALL

.... .,; _ • • . " iii;. -I '1t-,: ~ • "". ----~--,..-..~

1C-471 A 0 0 0 CALL

-•-._.
•o. r ,-.

.' ; ) •,.

1C-27A 1C-37A 1C-47A

- . 0_
• •

•.. -- .

1C-2KL 0 0 • CALL

1C-271A 0 0 0 CALL
1C-271H 0 0 0 CALL

I

TH·21ATI
TH-41AT

CALL

I

TR·2800
CALL

TS·930S 0 0 0 CALL

n"-211A! 1"-411,1, • •• CALLTR·7950 ••• CALL

TSo530SP 0 0 0 CALL

-... .---" --'.' ~

-~ ." ..".
_. ..

,-

TS-430S 0 0 0 CALL

R-800. R·1000, R·2000

SPECIAU ~!~~~gT-a~~!
5-BAND HoE ANTENNA PACKAGE

CALL NOW FOR
PREVIOUSLY OWNEO

BENCH-TESTEO EQUIPMENT

~

1(:25'''' . , 13300It 100 ILOADEOl OIl

!C7fil(LO.o.DEOj . . . . _ .00
lC13OW/CWFIL. . . _ .00
lC2SA., . .. ' " " " 00
lC2S!JA . , .. . . . " 811 00
lC02AT . _. smoo

U~
T~ '-00
TSeroS ,. . . . IIof2II 00
f9,:IOS , II3ll\I 00
T5-$3O!:IWteWFIl .00

Rl000 _ ~oo

TA~ _" 1185 .00
T5-ll3OSWIAT _ . 11175,00

om~

semwl'OM _ .00
S1."2 . . .. . 1121' 00
TR-4C , _, .. S36eOO
TS-7OM , . . . . ~oo

lC211 . 1295.00
lC~l , . .. _ ,00

TENTEC"",,iii
C(lOADEDf 1* 00

TENTEC CENTURY
21 . , $225.00

SWAN~(M INn ~.OO
TR7930 _ ~.OO

TR7825 , .. , . " 9 .00
TR7800 _ .,eu lO

V1SA/MASTER CARD ==
FREE SHIPPING
ON MOST RIGS FOR CASHl

.A.MERITRON .AVANTI

.WEU _CAlI BOOK

.LARSEN .ARRL BOOKS

.BUTTERNUT .CAS' F
_BENCHER .CONNECTORS

MON-FRI 9 AM • 6 PM CENTRAL TIME
SATURDAY 9 AM · 5 PM

s.s.s.e. FOR OUR
" BENCH·TESTED"
USED EQUIPMENT LISTING

.SANTEe

.KDK

.AZD£N

.NYE VUONG

.UFJ

.KENWOOD.'COM

.MIRAGE

.AEA

.KANTRONICS

4124 West Broadway 1·612·535-5050 1800328 0250
o ' (IN MINNESOTA CALL • • •

Robbinsdale, MN 55422 (Mpls.lSt. Paul) TNT COLLEC 'OLHREEOUOTES

CIRCLE 41 ON RE,t. 'JER SERVICE CARD



PRICI:

165.00

315.00
675.00

485.00
975.00

585.00
995.00

665.00
995.00

1700.00

245.00
359.00
595.00

1III

2MVS814 ki1
$225.00

A FEW OF THE WORLD'S FINESTI
Description GAIN Value

2 Meter 15 element (17 DBD) 215.00

10 Meter 5 element (13DBD) 410,00
10 Meter 6 element (14.6DBD) 878 .00

15 Meter 5 erement (130BD) 631.00
15 Meter 8 element (150BO) 1268.00

20 Meter 5 element (120BD) 760.00
20 Meter 6 element (14DBD) 1294 00

40 Meter 2 element (5.6DBD) 865 .00
40 Meter 3 element (8,3DBD) 1294.00
40 Meter 3 element (90BO) 2210.00

10,15. 20M Tri-Band (5.5 DaD) 318 .00
10, 15, 20M Tri-Band (8.5DBO) 468.00
10, 15, 20M Tri-Band (10DBO) 774,00

MODEL
2M1528C

10M523
10M636

15M532
15M84~

20M536
20MM6

40M214
40M329
40M346

TB4EC
TB5ES
TBGEM

Phone ... 201·775-7252 (nights, weekends, holidays and leave )'1Iur ad­
drllS) or write Telr81' P.O. BOI 879, Asbury Park, N.J. 07712, lor your
Iree copy 01 the lalest 111",1 UHF, VHF. HF Antlnna, and Rotator Catalog .

..

Special N-type coaxial connectors, souc rod elements (driven thru the
boom), Unned connecting lugs, and sis electrical hardware provide you
with peace of mind for many years!

If lop 2 Meter performance Is your requirement, the 2MVS814 kit consist­
ing of 2 ea. phased 2 Meter "Balun" fed precisiontuned 8 element Arrays
outperform even quad stacked antennas of other makes.

ATeitel "Balun" led "lnverted-VIt" kn Is theIdeal hl·perfnrmancelnexpen­
slVland practical 10 Instaillow.trequency mono or muhlple band, 52 ohm an­
lenna system.
Better than optimum full sized Dipole performance in an antenna which
can be set up wllhln the hour, needing a minimal support etructcretexret­
Ing tower, house, tree, etc.). The 'urwertec-vee-' produces a low-angle
" Balanced" cmrn-mrecncoer pattern, which increases the signal to
noise, and signal to Interference ratios. Complete simplified Instructions
are provided. NO TUNERS NEEDED!

MIVDI2 frequencies
$106.50 Post Paid (U.S.l

YOUR PRICE
$495.00
Value $645.00

Communications Antennas Since 1921

ANTENNAS DESIGNED TO LASTI

CIRCLE 139 ON READER SERVICE CARD

By the only test tnat means anyltling ... onme air comparison . .. Telrex Tri­
Bands continue to support tile fact tnat they are designed to out-perform all
competition ... as they have lor over 3decades. Here's why, .. Tetrex uses a
unique trap design employing Hi-a 7500 V ceramic condensers, 3 optimum­
tuned reflectors to provide maximum gain and true FIB rn-aanc performance.

Only Telrex provides!
• Easy assembly (wRhin 2 hrl)
• 100 mph wind rating .
• Heavy wall tubing.
• Sulnlell Ste.1 electrical hardware.
• Elceplional Gain and FIB ratio.

TB5EM

4OM346
$1700.00
Value $2210.00



1984 CO WW OX CW Contest
High-Claimed Scores

,lie 7' .. .. cw ...... WOW, 61.~ """'" l ,7&U lOO UP2NIUUF eeasee
cIIlIMolI __. , .......... w"", eo.eos zseeca 1.624,576 ""OEM 210.820
_..,.-..etll..... "'~. 1...a9.1'. "",,0' 210.~... 1.5 I1H' '"'''' l ,.-s5.671 """- 207,823

W.,." 99."95 ,,~, 1 .389.~ 'EA' 181.3611

". ....,.. 92,133 GOW~ 1.376.181 ''''' reo.eee- - ...." "."" 4UliTU 1,361 ,120 Ul71CZ 1~.328...... N10 F'" 51 ,3M ozuo 1.3M.311 YU1FJt( 131,760

ea, 2.192.912 W,U 37,051 """" 1.298.4010 sescos 129."28

w.."" 1.928.259 w, ." as.... uesec 1211..oWXI """ 121.300

"'" 1,&lI3,"28 " 'OW " .m MOC 1,240.266 ,"".oc 119."51

WHO" 1.1.' ,922 .",. ".'" OW""" 1,233.936 ...'" , 15.893

w.~ 1.663.:J05 """" 28.575 ""'TBWA 1,099.280 UO>GN 106,216

~... 1.6 15.9'10 w.", ".'" "."" l ,GW,8(1 " ''0 100.595

."... 1,.50,345 "..... 19.898 V'E3fAA 98.12.

""0 l.398.558
_.... YU3M lIol 88.720

".. 1.366. 182 1.' lI l1z n llH, o"oso 88.111

""'" 1.365.200 <SUR "."" .M7ClF' 1• .980 ..,'" "."'""." 1.35U I07 1<11M 19.323 -~
,.,. SM<CY< 87,590

""" 1,300.650 ~w ,."" "'''''' ....
""" ,=... w,O' 8.2.100 "".. ."" 1.' 1111,..., 1.219.912 ...... '.m ""''0 i.esa LZ1KoP 76.'"

~'" 1,198.• • 9 "'" r.scc E2r0' ..... u= 60,8(.

waxu 1,118.000 ..- ,.... weco r.cse ,....., se.eec

"" 1.106.638 .." 6 .512 ,."OS 50.'"
W6TIolO 1 .~.81" Kl t.lU 6 .3.t5 11 "H, """" 48.024

"00 1,031 ,638 ",,"w , .ses 9V4W 129.872 $P1A()M . 3.a17

~" 1.016.0019 K4UEE ' .,," LlM FO M 4 11.308 """" 37.120

w, OA 975.380 ~" '.'" VP2'BMlUF ese.eos ....,,, 35,751,,,. 926.720 I(8I.lFO ,.'" KA.2DIVIV2A 206,136 UA9GDT as.sec
KIm. ....... K9UWA ' .O>B YU 10W 175.515 """,,w 35,.75

W3VT/4 824 .512 "'" 2.635 vre 168.617 PA3BFM 35.010
MBliK 2.392 """ 166.075 U85ZAL "'.030

li MN,
ZLl8X'N 151,392 u...... 28,12$............. "" "" 138.200 ""'" 27,328

W6Wf'C ...OO 5..... TrIfIlMI!If KP4 HZ 119.280 """" 23,479
W6FAV 5.61. "''''' 3.2J.4 .~ " " 110.8 ' . OI(l MG n ....
ww. a.... "" 2.573.7•• JF2EZA 110.356 G3XWZJA n.",
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21 111 M, Nl AM 2.052,705 , . IIIHI
III .~III"

N3AS ]! • .50!> KSLZO 2,036.208 LU8DO 1.197 .066 Slngll , ..~._

W4UM 226.~
"'CSP 2.001 ,213 ""OOS 123.190

""" 7,638.500

W6YA 189.8 10
K3KG 1,968.894 YU4GD 539.~ KOI PIK HZ 4,493 ,125

"''' 176,596 lOA1 C l.SOll.910 YV HO 482.202

""" 4,053.000
1(5150 171.336 K5RX 1,427,242 YU7AV "'.oea 5H38H 4,036.290

K3VK 122.109
K 1X~ 1.19<1 .032 YZ2AW 350,901 HZ1AB 3,916 ,375

WB~TDH 118.826 W6GWC 1,oa7.403 Dl1VJ 337.631

""'" 3 ,656,05 ~

N ~~~ 1 11, 38~
W2GD 1.083.600 YV3ALK 319.935 rarv 3,579.950

NF6 H 107,640 ..D" 972.356 WP4D 275,525 '0" 2,959.003

'DOO 99 ,00~
N~KG 853,31 2 UA9ND 263.646 Rl6PYl 2,753 ,608

W!lO IO 75,043 K6Z~ 795 ,906 RB5IZ 252.765 JA2YKA 2,671 ,650

KE7C 72,562
JR 1RNC 222,860 UP1BlZ 2 , 670 , ~ 5~

K90VB 70 ,967 M.ftl-tlMtllor UAIlSAU 198 ,800 HG98 2,563 ,799

KI3U5 65 , ~50
1Il "/lIo" I~lmlltlt IY4FG~ 196,2 72 'GO" 2 ,516 ,645

"'80 " ... W3l Pl 4.6~6 ,62 \ UP2NA/UF H5 , ~68 see 2,290 ,Be9

KU7~ 49 ,000 K6UA 4.229,26 \ S~5AO 151,749 UZ2FWA 2,162,364
W.o" 3.508. 160 SK3AH 133,273 ....... 2,111 ,172"'OW 132,1)(8 OXIA 2,072,323

1~ IIlH: ..~ uesco 122.136 UR1 RWX 2,066,903

"'" 336.708 ......d 12JIN 119 ,280 UZ9SWY 1,98 7,126

""80 307.021 K81A 271.656 UR2RE 118,l lJo4 """', 1,641.641
" GO 217.628 ....>n, 192.861 JH~UYB 106,500 UZ9FWR 1,llO9.156
"'., 217.321 "'" 171.380 U01GWW 1.716.117

"'"0 222.267 ""'" 108.221 7 IIlH: 005NQ 1.692.603
W1YN 189,375 W8V$K 103,186 OI<3G( 608.612 OKII<SO 1.641.786

""''' 167.566 ,"S 96.735 UP36AIUF 5 73.~ ' ''''''' 1,552,670

" '" 164.1()( W' '''' 85,973 9YIVU 517.995
"'DC 1.116.310

..." 15-4.117 NO,""" "'.'" TE1C ",.m
KN~8 111.564 w....RO 35.750 XN3El~V 136.100
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7 11l H: _...- "''' m .'" VU1EXY 5.561.988

N'-U 121.853 ...... (l IND 370.~32 JA3YBF 3.552.630
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KIBW 3 1 ~.360 '''' 5.653.656 00IRY 337.521 DC"" 3.11O.25e
~.... "'.... ,..,." 5.011.221 "".m 337.1OlI JA3YKC 3.056. 776

""'" 236.610 ".""',, 3.668.2!>6 UA10Z 299.915 "''''''' 2.996.269

••• 169. 723 C'" OCU 3.295.152 """".. 2n.982..." 165.627 ."" 3.207.364 """" 272.970 ....
""" 161,602 "'GO 2.756.167 ""'" "'.... .. ....
""" 160,126 ,..... 2.663.121 ""'" 253,170 1X6IF 2«1.164
W"-'C'. 156.7llO """'S'" 2.561.176 "''''' 215.315 """" '61 .109

""""'" 15-4.330 "'~ 2.166.804 ''''''' 209,~12 DCOCU ro,.,
N<CC 112,961 .._"' 2,087.7J-l ....." 207 .920 S...""" ">DO

""'" 133,750 """"'" 1.957,666 "'~ '82 ,606 " ... "'.""",p 12~ .762 ""'''D 1.851 .525 ..."" 19.050

". 100.646 """... 1,647 .310 1.5 Ill": ''''''''' 18.675

~'"
91.015 """" 1,816.600 ZF21BilX 365.911 "'''''' 18,112

N7RT ".'" "''' l.809.310 cz,,,,,, "'.... UB5lOZ 16.571
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IIIICOMI
FACTORY AUTHORIZED DEALER

PLEASE CALL OR WRITE FOR THE
LATEST AND GREATEST FROM ICOM

ICOM
le·145 MF InrJSII. CIt. letl 1161,00
le-PS15 1l! WOC. 1& ._,. h.lr $I"" 131.12
IC-PS30 12 WOC. 30 •••.Sy" ".,. $1,,1, 22' .76
Ic-sn Ellerul S'raklr 52.50
IC·$rID hltl'u l S,uker. 29.9 5
IC-!11 N 2·.lr~ flll/SS''''.1DO • • le 149 00
Ie·SIS DISk lien,,,• . . . . . . . . . . . . . . . 39.00
le· SlII6 Dn k l ien ,h • . . . . . . . . . . . . . . . 31.00
le·S.1 Ou k lien,h • . 0111eakln I US
IC-l lA 2· ••te . rill . 25 "tt 1m 319.00
IC·21N 2-• •11f. rill . 45 ' att Im. 359.D0
lC·37A lZO-I Nl., rill.ZS " n Inr~ Ut.DD
IC-UOIlA Z·lII lrfllJ-ca r ill.25 • •tt 1m 46\1.00
IC·lAT Z-. Ir~ rl.Nu.lleI. W/T. u-.T•• . . . 199.50
I t-3AT UD· IIIHUIII.Nu_kl• • m r-r nUl
le·OZAf Z-. Ir~ Fl. IIIdhl~ Witll T-T ZIt.50
IC· l n 1.1,aC.4l5.,L, I ..Cd btl hcl 31,50
lC- I P3 1.4 'DC.250 -aL, Ii-Cd IItt. PlCl 29.50
IC·I ' 4 BllIlry Cn • . . . . . . . . . . . . . . . . . . . 12.50
IC-IPS 10-1 woe.425 lUk.. lI i-eu " tt PIck. •• 49.50
IC-IPJ 13.2 woe.4l5lUl. I i-CH hit hc:l . . li l .5a
IC-lra u 10C.laa • •~ .i-C•• h it rlCl 6Z.5D
I C-35 OflJ"l...,i11 CUrter: IC-Irt 5.1.1 liUO
IC·CpI I.~il, Cklrlil l C.I1 9.5D
Ic-aC I DC C ner 11.5 0
IC·HM! S' uk ' r/l il: rI'••e 3U D
IC-ZAHC lulh rCm:IC-ZAT. 3U.4AT 34.15
lC'U l Ulkrnll, Cm Fir IC-OZ AT 11.95
HS-I 0 hdlll Fi r H110 ,1'1 . . . . . . . . . . .. I1.50
HS-IOU 101 Ulil Fir HS-IO 11.50
HS- \OSl pTTU.iIF.r HS·IO l t.50
IC-fl310 , .ier Sy. lh sizer U. iI 39.9 5
IC -H pi Hu., ~lIn 34.50
RC-IO Freq.my CI. lrlll., Fir IC·151 35.00
RC·I I 1III'IIrH IIlIIIla C..lrliler FirIC-R11 A 59.95

TOKYO HY-POWER LABS
HC·ZOO 200 win PEP h l,.n C, w'lar $86.14
HC·400L ZOO Witt PEr h Im . Cnpler 164.64
HC-2000 2·KW PEr h lml Cn,I,r. 285,60
HL-30' 2-Mellr FM AIII,lifier 59.18
11l·110' 2·Meler Multi-Mid, AIII 'liI i.r 201.60
Hl·16OV 2-M.llr Multi-Mid. Am'lifier 281.84
HHOD 430·MHz. Mulli-Mude Amplilier 318.00
HRA·2 144-IIIHz. Mnl·M uulled Pre-Alii' , .. 132.00

WELZ
CT-15A OImmr LlIId. 50WPu k,15W A'I, S12.95
CT·150 Ollllllr Llld.400W P'Ik. 150W AWl 49,95
CT·300 011lIllyl.d.I-kWPuk,300WA'1- 69,95

BELDEN
N.w 991 3 !.I_hu 'HF/UHF Cm CI"" RG-I/UTyp"
ACCI, II SI..' ar' AIII,h ,,1 rl-U9 hd Typ. NC.n
91ft-AWG. SIUd. IIrt CI" ,r. Cli lar CII ' lcll r. 84%
' 1llCily Facl,r. 100% ni, l' C'''r11' . 50 Ok• . Se.i-
Sllid. ri lyat~r lll l, CIII,r IIUlllili S.44/Fl

ASTRON
RS-lA 13,II OC.U. , lIt. 5A. , Cu l 146.30
RS-I U 13,IIOC. IlA., I.L 9b, Cul 64.60
RS-ZOA 13.1'DC.ZO A. , 1rt.. 16A. , Clll 12.90
RS·35A 131 WO C.35A. , III 25A. , CI"' 125.60
I S-l lIl 5••• As n -Ill .il~ lalar 10.,46
IIS-2U1 51•• As n -20l .il~ lallr. 91.16
IIS-3U 51.' As n -35l Wjl~ l'ler. UUli
' S-ZOM S••• As .S-ZO• •Ad~ IIII./C.rY 111.06
1S·35. S•• • As IS-35• .Ad~"II./ C. rY 159.16
VS-501 IU IOC.50A IIL 31ACIILAdi ZZli ,lli
UPS/ln'I'IIKI Ch rles Art Add it ilil l
MC. tl SA. C,O.O. Ol1el1 Art Aue, led.

1112 GRANDVIEW STREET

SCRANTON, PENNSYLVANIA 18509

PHONE (7 17)34 3 -2 1 24
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For the more advanced tinkerer among you we
present the following food for thought.

A Simple
Phase-Locked-Loop Method

JOHN c. REED" , W610J

Fig. 1- A block diagram of the basic concept.

ing conduction of a 1N914 diode in series
with a 10 pF capacitor paralleling the
VFO frequency control LC. The variable
reactance produces a frequency shift of
900 kHz, the transfer function indicated
in fig. 3. The general method is applicable
for any frequency when an appropriate
diode is used for the reactance change.

MixerIReference
The 90 dB isolation between the VFO

and mixer is accomplished by (1) light
coupling 10 the VFO (- 30 dB), (2) atten­
uation pad between the two assemblies
( - 20 dB), and (3) port-to-port isolation re­
sulting from a double balanced mixer
( - 40 dB). The diode ring mixer shown in
the mixer/reference circuit in fig. 4 can
easily be assembled by the experimenter.
It shows a port-to-port isolation of 40 dB
even though it uses unmatched diodes.
Resistive pads mounted as close as pos­
sible to the related transformer termina­
tions at each DBM port assure optimum
isolation. The trifilar transformers use
Amidon FT37-61 cores (p.125 X inch cia­
meter) wound with 8 turns of 126 wire.

,,
~

~

!
••

Comparator

~ Frequency monitor

VFO

VFO output
1.1 (lOKH2 to 400KHd

TuNING
I'On NnOMH ER

Frequency to
voltage converter

o-y$lal reference ' <
(fl r

Frequency readout , ------4
10KH2 to 4OOKH2 'l:

VFO
The concept has been evaluated using

the 50 MHz VFO shown in fig. 2. The one
unique feature of the circuit is the method
of applying the frequency control voltage.
Frequency shift is accomplished by vary-

comparltor output applied as the VFO er­
ror control voltage. PLL lock-on occurs
either side of the reference frequency,
depending upon how the inputs are ap­
plied to the comparitor. Frequency is dis­
played by monitoring the FN IC output,
the accuracy primarily a meter-reading
capability. An accurate alternative meth­
od is to monitor the .:1f output with a fre­
quency counter. The errors in this case
are limited to calibrations concerned with
the reference crystal and the frequency
counter.

tntermocufanon distortion products
are controlled to less than - 80 dB by: (1)
minimal VFQ.mixer coupling (- 90 dB),
(2) teeoback-loop filtering (0.1 sec tc),
and (3) complete shielding of the mixer­
reference assembly to prevent stray
pick-up.

· 770 La Buena Tierra, santa Barbara, CA
93111

VIhen an experimenter requires a
high-resolution tuner for a VHF/UHF re­
ceiver or transmitter, he no doubt con­
siders a synthesized phase-locked-loop
method (PLl). A key characteristic of
modern commercial equipment. it can
provide excellent performance, and the
digital microchip circuitry is a natural for
production methods. However, on a
single piece of equipment basis, and us­
ing readily available integrated circuits,
the project becomes fairly involved and
complex. Although the described system
may not compete with the better synthe­
sized systems, it can adequately serve
many applications. II provides up to 400
kHz tuning range with essentially an in­
finite tuning resolu tion capability. All
parts can be purchased from Radio
Shack except for two ferr ite cores and a
reference crystal, and these can easily
be purchased by mail order .

Concept
The concept is indicated in the block

diagram, fig. 1. The VFO operating at the
desired frequency has the feature that it
can be varied over the required frequen­
cy range by Changing a DC voltage. A
fraction of its output is mixed with a
crystal-controlled reference having a fre­
quency at one end of the desired frequen­
cy range, resulting in an output of 0 to 4()()
kHz either side of the reference frequen­
cy, depending upon the VFO control volt­
age. The 0 to 4()() kHz applied to a fre­
quency to voltage integrated circuit (FN
IC) produces a DC output voltage that is
linearly proportional to the input fre­
cuency. This is compared to a potentia­
meter controlled "tuning voltage," the

28 • CO • June 1985 Say You Saw It In CO



0 1,02: 3819, Radio Shack 276·2035
01 : 1N914 /4148. Radio Shack 276-1122
C1. C2: Radio Shack 272-1340
A nuxeo capacitors are disc ceramics
All resistor s are V. walt

lOy.
20ma

TOOl 22{) 330
.001 .001•

C201 12 5-60pF.001 0
c

, 220 pF
lOOK L3

5,F 5,F -
• 0 2

47pF 5,F 0

~ Mixer
0 oo::x::x

0 , C4

1.8 1( lN914f4 148 47PFI RFC 220

001 - • • -

100

.001

Parts Ust ..". ..".
L1: 91 122 wire %. plastic lorm, coil length fA •
L2: 8T 114 wire ,,· eta, coil length fA •
L3: 2T 122 hook-up wire wound on end of L2
L4: 1T 114 wi re lOOSely coupled to L2 ( - 'h. from l2)
ch: 1 watt high value R single layer 130 wire

L1

Fig. 2- Schematic diagram of the 50 MHz VFO used in modeling the concept.

quency cutoff is deliberately set to avoid
amplifier response to frequencies con­
cerned with the Pl l feedback loop. The
4093 Schmitt Trigger IC is used as a buf­
fer between the amplifier and the 4013
dual flip-flop divider for discriminating
against false triggering by amplifier noise
(0.1 vpp). The 40 13 output is the FN 9400
input with parallel back-to-beck prctec-

ROHN brings the top
to you with its patented design.
For the ultimate "on the ground"
service and antenna installation,
a RQHN "Fold -Over" Tower is your
best'buy. Your safety comes first w ith
"Fold-Over." For complete details write:

kHz input to a linearly proportional output
voltage having a typical linearity of
0.02% of full scale. The 400 kHz input is
divided 4:1 to accommodate the 100 kHz
frequency limit. Referr ing to the circuit
diagram, fig. 5, the 4 mv low-level mixer
output is increased to 8 vpp with two dual
op-emp BIFEl ICs with an overall band­
pass of 5 to 500 kHz. The 5 kHz low-Ire-

200 400 ID) IIXl KlII
I(Hl $hift

Measurement Dltl
- 3 0 + .5 529
- 2.5 85 + 1 600
-2 157 + 1.5 685
-1.5 233 +2 770
- 1 307 + 2.5 850
- .5 380 +3 940
o 450

Fig. 3- The frequency-shift transfer curve.

One convenient way of winding so as to
avoid scraping the wire insulation is to
twist three wires (approximately 1 foot
long and V. inch between twists) so that
the transformer is essentially wound with
one wire. The eight turns fill the inner
core surface. The oBM layout must re­
tain symmetry, short transformer leads,
and ground connections soldered di­
rectly to the pc board.

The reference FET circuit uses a third
harmonic crysta l. It should be noted that
the zero crossover triggering application
makes it relatively insensitive to wave­
form distortions. Alternate reference cir­
cuits using frequency multipliers can be
used without risk 01harmonic d istortions
degrading the Pll performance.

Logic Circun Board
The key circuit in this assembly is the

FN IC (9400), converting a 10Hz to 100
PI.... Mnd all ..- l<>Qu....... d.rectly.
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Application
Due to the 9400 IC frequency limita­

tion, this method becomes simpler if the
bandpass is limited to 100 kHz. The nar­
rower bandpass permits use of one dual
preamplifier rather than two (w ith circuit
modifications), and the amplifier can
drive the 9400 IC directly, eliminating the
4093 and 401 3 ICs. It is a question of
comparing the added complexity with
possible disadvantages concerned with
frequency multiplication tor obtaining
equ ivalent tuning range.

Fabrication
The AF circuits are constructed using

single-sided pc board with push-tn ter­
minals, the foil reamed away from the ter­
minals. The logic board uses Ie spaced
perfboard with push-tn terminals for
mounting the discrete components, The
integrated circuits are mounted w ith
wire-wrap sockets wired with Kynar wire.

the PLL operat ion once the capacitors
have been charged throu gh the back-to­
back diodes.

Alignment
Troubleshooting under closed loop

conditions is a nearly impossible task . A
practical procedure is to open the loop by
shorting the VFO control vo ltage to
ground and then confirm operat ion of
each subassembly. Once the comparitor
output can be varied by tuning the VFO
trim frequency adjustment, the system Is
capable of PLL lock-on. Before closing
the feedback loop, the VFO trim frequen­
cy should be adjusted to make approxi­
mately zero cornparttor output w ith the
tuning potentiometer at mid-range. If PLL
lock-up occurs, the VFO is on the wrong
side of the reference frequency. This is
corrected by either tuning the VFO to the
opposite side or reversing the comparitor
inputs. In the event of lock-up during the
alignment procedures, turn the equip­
ment off and on , hesitating a few seconds
between to allow discharge of the 1000
mF capacitors.

Tuning
There are a number of reduction drives

on the surplus market capable of driving
the tuning potentiometer. The lnexpen­
sive Radio Shack potentiometer has less
friction than the usual variable capacitor I

and the friction is exceptionally smooth .
There are also ten-turn potentiometers
on the surpius market that should work
very well . An op-amp follower will convert
any potentiometer resistance to less than
1K. The simplest tuner is a dual potentio­
meter arrangement, one covering the en­
tire bandpass, and the second trimmer
potentiometer covering only 10% of the
range. In addition, since no indicator is
required, a homemade cord driven re­
duction drive is also a practical solution.

• u.. ,..... ,....,..ce. " "_de DTMF ceuch"_•.
• fl. ee ;"" 011 16 d;g il.O .. f ..t .. 1I1. ycon be'ro nsmltted
• Eas llvprng,.m)'OU, computer in BASIC '" aecodo my lt<­

a 'll" "Stnngo'. d lSpl.y d igIt&. s oynd ol.rmf;, obse.....
sec",' coder;, oon,rol r el. ro..... mote tlase

• Sompl. to use; lust prov ld.. + 12 VDC . nd OYa,e, heck
two Wlce. to tIl a RS_232·C sacl.llnpyt en yeyr compu­
ter,entec . slmpl. BASIC pf"Cllrem end beg,n to d..code

• sempl. BASIC pC'Cllr. m . nd in.true" ""e Included

• LE.D ind"'. tor "D de-A-P d"
ModeIOAP-1 eco 8
W ired and Tested $S9.95

Ino'udes sh 'PPlng USA Col odd'es,..,s " o 6%
ViSA on a "". s"'r Cem eceepted, 0' se nd oheo. _-M 0 '"

concerned with the tuning potentiome­
ter. One varies the maximum limit for
controlling the scale factor, and the sec­
ond controls the minimum tuner potenti­
ometer output as compared to the FN
9400 minimum. This adjustment limits
the tuner range to no less than 10 kHz .

The feedback time constant is mainly
determined by a res istor in series with the
comparator output together with parallel
back-to-beck 100 mF electrolytic capaci­
tors, A second time constant, 1000 mF
capacitors, prevents possible PLL lock­
up during the turn-on settling period. This
effectively short-ci rcuits the VFO control
voltage to ground for a short period when
power is applied. It has minimal effect on

--

ENGINEERING CONSULTING
.... :> C .....OLE....OOD ..T , "RE". C " ........ 1

714 '671 ·"0011

TOUCHTONE~ DTMF
to RS-232-C

300 BAUD INTERFACE

ENGINEERING CONSULTING
INTROOUCES

P lease send ail ree e e r Inquiries dl rlH:tly,

Parts List
r t. T2: Tritilar 8T 126 wire, Amidon FT37-61

core"
D2·5: 5082·2835 Radio Shack 276-1124
ch: High value 1W A single layer *30 wire
0 3: 3819 Radio Shack 276-2035
C3: 5·60pf Radio Shack 272·134C
l 5: 9T 122 wire %' plastic form % ' long
XtallCM 031 081 (OX·HI)"
"Amidon Associates, 12033 Olsego SI., North

HoIiywrxxi, CA 91607
" ICM Mfg, Co. Inc., 10 N. Lee SI.. o ae Cil y.
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.00 1
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Fig. 4- The mixer/reference circuit.

Pleue s end a ll reader Inq ui ries direct ly.

tlve diodes. All three tcs are input sensi­
tive MOSFETs. However. the 9400 is the
only one not having internal protective
diodes. The FN 9400 output contains
high-frequency transients that are elimi­
nated with a following 200 Hz cutoff op­
amp low-pass filler.

The 9400 FN output is compared to a
tuner potentiometer voltage, both of the
input voltages representing differential
frequencies between the VFO and the
reference. The resulting proportional er­
ror voltage when applied to the VFO con­
trol voltage shifts the frequency to cause
PlL lock-on. Negative feedback associ­
ated with the comparitor limits the gain to
ten. There are two variable trim resistors
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Two LF353N dual Op amps
66dB gain 6KHzlo 500KHz

10mF
35v. too +5v.

• • +5v.

~F "K 41pF "K 41pF "K 41pF "K
.01 6.aK r-,

.,.
1'\

Inpul 6.8K
':'- J

...-V
01 6.8K t--, .0 1 6.8K o.

*/ ,

" V .-V
Plrtl Lilt 100 -, 2.2K,

- Sv. lK
LF353N Du al Op Amp, Radio Shack ? 10mF - Sv.

4093 SChmitt Tr ig.
276-1715 35v.
276-2493 3.3K

4013 Dual Flip-FlOP 216-2413 Frequency

1458 Dual 741 OpAmp 27&008 R3 Trim Pot 10K 271,218 lA, monilor - Sv.
D6 - 011 R4 Tnmpot SOK 271 ,219
1N914/4148 276-1122 All Resistors Yo wall
R1 Tuner Potentiometer 5K 27",71 4 All capacitors Disc Ceramic 50v
R2TrimPot5K 271-217 (except lor e lect rolylics)

4093 $chmill Trig-4013 dual flip· flop (divide by 2 or 4) r- 9400 frequency 10 voltage converter looKHzl3v._

lOOK
-5v,

41pF
lOO K

I, , a • s s ,
.001 9400

, • - , • " " "
,

s , - - e , f- I
409J

s
4013 ' 0 -sv, •

- • "a " - a " f- ''\'" 2.2K

,
" - ,

" -----....I ..,
" - C-

,
" 06-09 "'8b-1N914/4148 WK O.

-,.
+5v. +5v. • - 5v.

181

1458 (Ou. I]41) ComparalorI
Low pass filter (200Hz) (20d8 gain)

- s-.

'3 27K 10K ., .2
10K 'K SK +5v.

oHstT TA," TUl'O~ A SC"U ' ..erOA TA'"
O'On"TlOOo'~nR

- •
470K +5v.

•
I .1

"0 VFO
'OK

,
control.........

'OK WK • vOll itge
'/ '00 •

lOOK
35v. DIO-0 11

- 5v. l N914/414822K 'I 100
33K 35v. •

~
• 1000,-

OK 2.2K I'"•• I~' - ~-s.I
SO<

~
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1'3v.)
- 5v. +5v.

Fig. 5- The logiC circuit as described in the text. (A), (B), and (C)15ma ,,~ Ie,
combine as shown to comprise the circuit. Il!I
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The first of the three R's, Reading, is the theme of
this article by W2WLJ. An historical perspective of
where we've been can give us a greater appreciation
of where we are.

Flea Markets Can Help
Amateurs Learn Electronics

BY WALTER S. ANDARIESE· . W2WLJ

Y ou're newly licensed and forever
hooked on amateur radio. That's why
you're reading this month's CO. From
now on, along with your magazine read­
ing, you'll probably acquire a lew books
10 lea rn more electronics theory.A home­
study course might fit in, too. Before long.
you'll upgrade your license- but you'll
keep right on studying .

Of course, reading is your chief meth­
od for learning electronics theory. And
while you buy or borrow what you need,
or visit a library, don 't forget that your lo­
cal flea market can be a good source for
slightly older sluff. Along with those re­
cently-discarded books and magazines
on electronics, flea markets can offer val­
uable reading that is not usually found
elsewhere.

Before this other source of knowledge
is revealed, however, a few further words
about the value of reading to learn elec­
tronics. Read ing, alone, will never make
you an electronics expert. But read ing is
a very important first step lor learning
theory. Once you have enough theory lor
whatever you are studying , you must
match it with "hands-on experience," be
it at the shack workbench or maybe in a
school lab.

Learning elect ronics is a two-part pro­
cess, and practical experience is that
other part. Happi ly, amateur radio is, by
its very nature, lots and lots of on-tne-iob
training. Butta repeat, theory must come
first, and reading is your chief method for
learning th is theory.

At college or technical school, reading
is the cruet means lor learning electron­
ics theory. True, much is learned from lis-

* 17Coleman Rd., Berlin, NJ 08009
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Flea markets can provide an excellent source of unusual books on electronic theory
and history.

tening to professors and instructors, but down the key po ints or outlining each
more will be absorbed from outside read- chapter can also help.)
ing-that is, doing "homework." Many That brings us back to your local flea
people take courses in electronics market. For years, all sorts 01 radio gear
through formal home-study (correspon- has been offered at flea-market tables,
dence courses) without ever visit ing a and amateurs have been quick to grab
classroom. the bargains. Books and other reading

A few words about the art of reading, material on electronics have also been
100. First of all, technical subjects cannot bargains, but low pr ice is not the primary
be read like a novel. Detective stories can benefit.
be read rapidly, but technical material While recent textbooks, reference
generally must be studied. Each para- books, and magazines are generally
graph may have to be read two or more available (and most of these provide
limes. Also, the reader might have to sit worthwhile reading), it is the old books
back occasionally and relleet on what and magazines on radio and electricity
was read . A pad and penc il can help, too, that offer something soectaturoersterc-
especially when some math is involved. ably, with technology changing rapidly
Each paragraph must be thoroughly un- over past decades, many who study eiec-
derstood before starting the next. (Jotting trorucs will consider this material obso-
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CORPORA TI ON
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THREE EXCITING NEW BOOMERS
HIGHEST GAIN BOOMER XL
Boomer XL Is " the antenna lor 2 meter OX" with h igher
gain and cleaner pattern th is antenna is designed to per­
form and survive In harsh environments. It has 18
elements on a 28.8 II. 8.8 m tapered boom.
MODEL 4218XL 144-145 MHz

WIDEBAND BOOMER 215WB
Featuring the lates t in wldeband technolog y. The 215WB
Is high performance across the entire 2 meter band, for
FM, SSB or CWoIt features 15 elements on a 15 ft. 4.57 m
boom.
MODEL 21SWB 144-148 MHz

FM BOOMER POWER PACK
A combination of 215WB Boomers vertically polarized
with support boom, power divider, and interconnect
harness. Like all boomers it feat ures all stainless steel
hardware. You 'll easily work those d istant repeaters.
MODEL 230WB 144-148 MHz

They have ta lked to winning scores in many impor·
tant amateur activit ies including the 1979, 80, 81
June VHF contests . 1981 Central States antenna
measuring contest. 1981 ,82 EME contests, 1982
Rocky Mountain ant enna measuring contest and
many more. Now there are three new numbers: the
424B, 24 elements for 432 MHz; the 410B, 12
elements at 432 MHz; and the 416TB, 16 elements
at 435 MHz for satel li te communicat ions.
The new Boomer models feature insulated
elements, stainless steel hardware, N type connec-
tor, T match feed and Irigon reflectors.

OSCAR BOOMERS
Enjoy the Ihrill o f OSC AR 10 with a
Cushcra ft an tenna system, lea turing the
fabu lous 4161B BOOMER. gIvIng more per.
fotmance through belief electrical deSIgn
and superior cceetrocuon.

Order a complete package as shown le ft :
4161B. A 144-201 and A 141-MB. Fot less than
$201100· you'lI en joy the thri ll 01 wotldwide
OSCAR communications.

48 Peiireter Rtxx:J, P.O. Box 4680
fv10l Chester. N-l 03108 USA
TR.EPHONE 603-627-7fIl7
TB..EX 953-050 CUSHSIG M..4JI'

CIRCLE 99 ON READER SERVICE CA RD



FRESH STOCK - NOT SURPLUS
TESTED - FULL Y GUARANTEED

a flea market. Obvious'y, old radio books
go back only to 1900 or so. Books on elec­
tricity can go back much earlier than that.
Old magazines, because they were less
durable (and more disposable) than hard­
cover books, are not as available today.
Nevertheless, radio monthlies from the
1920s occasionally surface (and might
cost more- maybe a dolla r or two).

The following books were recently pur­
chased at flea markets in southern New
Jersey (prices ranged from only ten cents
to a half dollar):

- A 1956 biography of Edwin Howard
Armstrong (Man of High Fidelity by L.
Lessing). According to this book. Lee De­
Forest invented the triode vacuum tube in
1906, but it was Major Armstrong who
first put it to work six years later in his
famous regene rat ive circuit. That led to
Armstrong 's greatest contribution-Ihe
superheterodyne receiver. (But then, he
also introduced the world to frequency
mocufation.)

An interesting anecdote concerns
Armstrong 's early FM experiments . In
1935 he set up a receiver at the Jersey
shore to test signals from his transmitter
in Yonkers, New York. But the reception
(on 110 MHz) was barely audible. After
working late into the night and, right after
that, making a Quick 60 mile tr ip to Yank·
ers (and back) to check his equipment, he
was ready to give up. As dawn appeared,
however, his cu rious assistant rotated
the receiver dipole a few degrees, and
the volume almost blasted them from the
room. (Pardon the reference to TV, but
was that the first time in history that " rab­
bit ears" we re adjusted to get a bette r
signal?)

- An 1892 electrical reference (A Dic­
tionary of Electrica l Words, Terms and
Phrases by E. J. Houston). Marconi made
the first long-distance radio transmission
(just over a mile) in 1896, less than four
years after this book came out. In this
reference it is fascinating to see how
much was known about electronics in
those days. Of course, many radio buffs
will attribute man's first electromagnetic
transmission (10 feet or so) to Gustav
Hertz in 1887. Hertz's theory is well de­
scribed in this book.

Strangely, " electro-negative ions"
and " electro-positive ions" are defined in
this reference, but nothing is said about
the excess or defic iency (of electrons)
that causes atoms to be positive or nega­
tive ions. Actually, the electron was dis­
covered a short time after this book was
published, during the same time that
"x- rays'' we re discovered. (Electrons
were called "cathode rays" at first, and
the name " electron" evolved later.)

Among the other 562 pages of entries
are found " c rystal," " thermo-electricity,"
and " hysteresis," to name just a few.
AmaZingly, in spite 01 what wasn 't known
back then , much of the wording for each
definition is little changed in todav's
reference books.

fete and worthless. However, they are abo
solutefy wrong .

Reading old books and magazines can
be a dynamic supplement to your learn­
ing of modem-day electronics. Not only
wilt your knowledge improve, but the time
spent will also be very enjoyable- even
fascinating. You must study these old
pubtlcations with the proper frame of
mind . You must read between the lines
and reconstruct in your mind what the
state-of-the-art was in those days. Be­
cause you will recognize what authors
knew (and didn't know) back then , you' ll
be able to antic ipate the actual discov­
eries that followed.

In short, you will uncover the history of
electronics. You'll see the sequence of
developments that brought us modern
electronics. Heading electronic history
will help in two ways. First, because it is
enjoyable reading, efficient learning
takes place. second, a sense of history
gives you a wider background in electron­
ics, adding meaning to the electronics
you will study in the future.

Let 's see what actually can be found at

A 1956 biography of Edwin Howard Arm·
strong, creator of the superheterodyne

receiver.

This 1892 electrical reference book con­
tains 562 pages of entries-a great find.
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LOWEST PRICES!
FAST SERVICE • HIGHEST QUALITY

CA.l~ AND WI"I!
RG-213 MIL. SPEC.• t1'1io S IElO , 28~lft

RG-2U MIl. seec . DSL. SILVER SHIELD $' §OIl't ,
FlG·ZiT MIL SPEC . DeL SHIELD •.•••.••.••. .8OC1ft
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I-IY-GAIN TI-I5MK2SlTti7DXS •.•.••• $3IO,il5I$4A5 15
I-IY-GAIN EX-I4IQK710 .... . . ..... S303~ Il5
LARSEN LM_l50-MM 2mt. MAG MOUNT ...•. 137.8$
MIN I PRODUCTS 1-10-1 MINI QUAD $t38l1S
MOSl.EY TA_33JR/TA33 $11) t5I$235 15
MOSl.EYTA-36 . . . . . .. . . . . . .. . .. .. .. . . . . S3351l5
MOSl.E'Y Cl-33fCI.-3& $260t5I$35O,1l5
MOSLEY PFl0-37 $-<l«l llS
VAN GOR DEN GSAV MUI..T!-BANDER $42 Il5
VAN GORDEN ALL BANDER .. _ $2415
VAN GORDEN so.ee DIPOLE KIT ..........•. S22 to
VAN GORDEN 50-10 DIPOLE KIT ..........•. S2'S 00
VAN GORDEN PO 0-20 DIPOlE KIT •..•••••• $27 30
VAN GORDEN PO 1Il).10 DIPOLE KIT ....•..•. S32 00
VAN GORDEN PO IICI-«l DIPOLE KIT ". $2SI15
lJMV£RSAL""I'.'~"'TOWERS ATDISCOUNT~S
SOUTH RlVER .I-IEAVY DUTY TRIPODS
5110115 FT .. $17151$<11 t51$571l5
CALl. FOfl OURUN8EATAIK.£ PIIIICES I-IY-GAINCAANK­
UP TOWERS AND TOWER/ANTENNA PACKAGES

AITRON POWER SUPPLies
RS7AIRS12A . . .. . .. . ... . . ... ... . .• . • . .$48.S5I$6I.30
RS20AlRS20M . • ... . .. . .. ...... ...... $8H IOl$l 03.00
RS3SA/flS35M $131,0011148 75
RSSOAIRSSOM , _. . • . $119.001$20100

TEN-TEC
560 CORSAIR . •• • . • • . . • . . . .. . ... . . .. . .. . . . . 5999 00
S2SD AFiGOSYII . . . . . .. .. . $51!> 00
2591 2M MT 5264 ,1I!i
2510 MODELB _ $41000
229 lKW TUNER $248 00
4229 1KW TUNER KIT $171 00
til T_ Tee .,..... in ,I(X:~- ,
1101 ' 0 TlJfllERS SSg SI6Il87.50
..,ANV 0 THER MFJ IN S TOCI< A T DIS COUNT PRICE S

N Y'E 'tIKING
M~ TUNER .•...........................• $490.00
MIM-2A TU NER . _ $40900
2KW LOW PASS FILTER $ 2fIK
O THER NY£ VI/( /1'IG PRODUCTS IN S TOCK

AlifEAITltOH
AL'" L INEAR ............... ....•..........~OO

AL-lIO L INEAR __ $SMI.1l5
AL-I200LINEAR ......... ......... .•...•.. $130315
ATR _15 1500W T" __ . •. • . $248 t6
R5C-8 REMOTE COAX SWITCH $110 Il5

DAI*AMETE..SCNUOI~7.M!S6t.M1175."

DAIW'" METE"S CNUOeIUllIT2OII
Sl 05.OQIS124.MlS I ....IS

A1.PHA DelTA MACe "-""<N . .. S$1K1S1 U ,O
IIENCI1ER PADDLES IlLACItICI-IflOME , I3T.CJCL/$oI6. 7S
SHU..E' O OuoelIMP DESK Mle _. . __ $Sl .ts
AM' SUPPL Y , IN STOCK CAU
PALO R ENGINEE..S IN STOCK .•• CAU
'tlIlROPU:X IN STOCIt CA.U
HElL SOUND " IN STOCIt CALL
TEUX I-IEAOSETI •.. ..•.....•. IN STOCIt CALL

CIRCLE 1401 ON READER SERVICE CARD

SHIPPING CHARGES ADDITIONAL EXCEPT AS NOTED

LA CUE inc. [814J 536·5500
132 VILLAGE ST. JOHNSTOWN. PA 1590 2

Please send stamp for flyer . We export anywhere
HOURS: M-F. 8:30 til 6 :00 . SAT.: Iii 4:00

III

M2057 .. . .. . • . . . . 13.00
6146B . . . . . . . . • . . . 6.50
688JB .• ... ..• ..• . 6.75

813 35.00

C.II Toll Fr•• 800·221.08110
Tubes

3-400Z . . . . . . . . . . $85.00 7360 . . . . . . . . . $10.00
3-500Z 85.00 7735A 27.50
4-400A 80.00 8122 11 0.00
4CX25OB 55.00 8156 12.50
572 8 A2.50 8643 82.50
811A 12.00 8844 26.50

8873 175.00
8874 185.00
8877 495.00
8908 12.50

semiconductors
MAF 24515 0 1416 .$30.00 MRF 644/501088 . . 19.95
MRF 454 18.95 2N3055 00 .75
MRF 455 13.95 2N6084 12.50

RF Connectors
P1259 101$4.95 M358 2.50 ea.
PL258 1018.95 M359 1.75 ea.
UG1751176 1011 .60 Type " N" Twist on
UG2551u 2.50 ea. (RG8Iu) $-4.75 ea.
U.G~2~7_31:..:U~.~._.~.~. ~ 2.25 ea. Min imum Order $25.00
~ Allow $3.00 min. tor UPS charge!

Your Ham Tube
Headquarters!

c-'
~

2522 Paxson Lan e
Arcad ia CA 9 1006

$299 .011,.,0.
Te70·1

::.::.. ".••. -......
~ - .... -

(8 18) 44 7-4565 m- 8em-6pm p st .

P.C. ELECTRONICS
Tom W60RG " ery. nn WB6 YSS

• FULL COLOR. SOUND." LIVE ACTtO N lus t Ilk. broadcast TV. Get on th IS
e. clll'lll amateur video mode 801 our aflo.dable .eady to go pnce.

• WHAT IS REOUIRED f OR A COMPLETE OPERATING SYSTEM? The TCIo-1 ~

oo...ncon...,n e. oUl put. to .ny TV on ch 3 lor .1tC.ivlng, oeeoeer a good 70 em
antenna and 10... 10.. coax, Plug In any composit e video SOU'ce you ...ant 10
t,ansm il: c.mera, VCR. comput••••tc. Plug In .ny lo... l dyn.mlc m lc or use
color came.a m ic lor Slaf'ldard 4,5 mHl TV aound. Connect to 13,8 'ide lor
base. mobile. 0 ' port. bl. SH ehapl. 20 1985 ARRL Handbook, That 's II!

• WHAT CA N YOU 00 WITH THE TcrO-l ATV TRANCEIVER? Show the sl\;lck.
p.oject• • compul e< prog.am lial lng• • hom. video tapa• • repeal Space Shuttre
audio and video II you have. TVRO. ...paal SSTV or RTTY. Weather ~a•• do
pUblic se ic• • ""nl ' ....Cll at parade', ......alllon• ••aces, CAP ...... rch"" and
' escue-s the li., gae. on . OX depef'lds on .nlen.....nd 1"". ln. typically 1
to 40 11'1 W. Ila•• v_ COtnpatl88l ad RF lin_ amps lor 20 ($1191 Of 50
111891 .8011. pep lor g'NI.. OX.

• FEATURES: SInIIU 70702.5'. Puah to look (PTL.) TfA • • ,telling. GaAs'el
do...nconve<t.. t_....1'10" 420--450 11'11-11 bar>d . T...o s...lI eh selected VIdeo ...
audIO Inpu IS... RCA phon. jacks and 10 pin eolot camera }ack. Xmll video
monil or oul put . Ovar 1 ....ll peP RF outpul on one or two (add 115) selecled
eryslal cont rol led l.equencin, "3&1 ,25. 43<1 .0. 01 42tU!5 11'11-11.

CAll OR WRITE FOR OUR CATALOG IOf more in 'o or *"0 i . on In you. area. We
~Ioc k . ntann• • • modu.... and ......,.thlng YOU"- on ATV.

TERMS: Vill&, MC. Of cuh only UPS CODa by phone 01 .....1. Checks mu~' clea.
bank be..... 1I'I;~t. Po-ic. Include. UPS aurt_ ~h l pplng In cont . USA. olners
8dd 3% . T••nsml lllng equ lpmenl aokl only 10 Iictlnsed Tech cla$~ Of hlghe'
amateu' " .....-i 'labI. In 1. call bOok or cQPy 01.... liCetlse.

•
NEW 70 CM ATV TRANCEIVER

ALL YOU NEED IN ONE BOX

CIRCLE 1~ ON REAOER SERVICE CARD

s.y You Saw It In CO
CIRClE 23 ON READER SERVICE CARD

June 1985 _ CO _ 35

3.7



: I
In·~B~h IlI'tBllory· lndllllrli l & Ra Mn. Tuba

/fare llre 2 dOZ9f1 eumpje.....

3·40OZ $85.00 MRF45S SI9.95
3-S00l 85.00 M2057 15.00
4CX250B 60.00 872A 24.00
5728 53.00 4X150A 35.00
8llA 12.00 60Ja 2.75
813 35.00 6550A 7.50
61 468 7.75 8072 95.00
6360 5.75 8121 95.00
68838 7.50 8874 215.00
7360 12.95 8877 520.00
8122 110.00 807 6.75
MRF454 /A19.95 8950 11 .50.. -- -- --- -- - -- -- -- -_. - . _. ., _-
M'lor MlllllllclUrll1 Flclory IlIIxed Ind h ilUM Or

SyIVl~11 ECGR.pI""""" Simiealllluclorl

@(~)eRcn.BmlUIA

CIRCLE 36 ON READER SERVICE CARD

. A small 1854 volume for physicians
(Electricity and Galvanism in Their Phy­
siological and Therapeutical Relations by
G. Bird). Less than 100 years after Luigi
Galvani announced his famous twitching
frog-legs discovery, author Bird de­
scribed the effects of electricity on hu­
man muscle. From there he wanton to re­
veal the effects of electricity on all types
of disease. One illustration shows how to
place a chair on four thick cups of glass,
to isolate a seated person from the ef­
fects of ground electricity.

Although this book seems to preach
quackery by today's medical standards
(and that is surely an unfair statement
about the author's intentions), much can
be learned about man's understanding of
electricity 130 yea rs ago. Who knows? An
old book like this might disclose some for­
gotten fact about the historical develop­
ment of electric ity theory.

. A large and informative 1975 paper­
back (Mission Communications-the
Story of Bell Laboratories by P. C.
Mabon). Not an old writing, this one is 198
valuable pages of compiled electronics
history. The narrative is attractively pre­
sented, and once finished the reader
feels that most electronics since 1925
was born at AT&T's Bell Labs, which is
not very far from the truth.

Unfortunately (but fortunately), flea

markets might be the public's sole ac­
cess to company-produced books such
as this.

A passing observation: This paperback
implies that a Bell Labs inventor, Harold
D. Arnold, first put Def orest's triode to
work for the 1915 inauguration of trans­
continental telephone service. Apparent­
ly, Major Edwin Armstrong was not alone
those days in exploiting the three-ele­
ment vacuum tube.

. A 1917 textbook (Practical Wireless
Telegraphy by E. E. Bucher). Many photo­
graphs show the huge broadcasting
towers and related equipment of World
War I times. More important, tcoey's
reader sees the transition of pow-tre­
quency) transmitters from mechanical
(rotary) generators and alternators to
those using vacuum-tube oscillators and
amplifiers. Also, it is explained that radio­
telegraphy back then utilized spark gaps
to produce damped oscillations for pro­
ducing code characters (rather than con­
stant-amplitude pulses). This was an ear­
ly form of amplitude modulation and pro­
vided a "musical pitch' in the operator's
headphones. Had spark-gap telegraphy
utilized constant-arnplltude oscillations
instead, those 1917 crystal detectors
would have put ear-popping DC pulses ln.
to the operator's phones. Modern cir­
cuitry and the code operator's BFO solve
that problem today.

Just five books provided all of this his­
torical and technical insight. Many more
books await radio amateurs across the
nation via flea-market tab les as attics and
old book cases are emptied. Flea markets
seem to offer the best selection, but ga­
rage sales, used-book stores, and charity
book-sales can also be sources. Antique
shops are also a possibility, but prices will
be much higher.

Newcomers to amateur radio are not
the only ones who can benefit from this
gold mine of old books and magazines.
Experienced amateurs can always learn
something new, no mailer how much
they already know. What's more, the old
timers can enjoy some nostalgia . Many
grew up with radio almost from the time it
was invented.

So for new amateurs or old, the flea
market has something to offer. The next
time you're searching for used rigs,
tubes, and other electronics parts, keep
an eye open for old radio books and
monthlies. Also watch for books on elec­
tricity from the last century. Early books
on telegraphy and telephone theory are
good, too. There's no telling what you
might find.

A bonus might also appear. Not only
will you learn more electronics and have
fun doing it, but that 25¢ purchase could
turn out to be a rare book. Then it would
bring a few bucks (that is, if you want to
part with it).

Saturday and Sunday are the big flea­
market days. Have fun looking, and have
more fun reading-and learning. m.I
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poS-15
...a no onsense
radio that provides
more ower,
broa er frequency
range and simplicity
ofoperation

Consider th ese features before you decide on any hand held ;
• 5 watt ou tput ( 1 wattrow power sw.tchab te]
• 10 MHz frequency coverage: 140-1 50 MHz (For expo rt onl y: B

version 150·160 MHz, eversion 160·170 MH z)
• Electrically tuned stages. Receiving sensi tivity and outpu t

power are constant over entire operating range.
• T hree channel memory , ( 1 cha nnel perm its non-standard

repeater onsets . 200 micro amp memory maintenance
(stand by)).

• A new "easy remove" battery pack
• One hour quick c harge battery supplied (450 ma / HA l
• Plug 'or direc t 13,8 volt opera tion
• Speaker/microphone co nnector
• BNC anten na co nnecto r and nex antenna
• Extremely small and lig ht weight (onl y 17 ounces).
• Ample space for programmable encoder
• Fully synthesized
• Extremely easy to operate
• Its low pric e Includes a rubber antenna . standard charger. 450

ma/HR battery (qu ick charge type) and instruct ion man ual.

)PTlONAL ACCESSORIES; 1 nour qUic k ena.ge. l ACH 1 5 ~ • 16 button
ouen lone pad (51ST) • DC corer • Sohd stere po....er ampllt,e. (5 -30 & s ­
lOt . Ho lsler (CC 15) . 5pea kerJm, ke (HM 15)

...the kind of hand held most people want...simple,

~...rugged, reliable, easy to use. The 5-15 offers a full
5 watts of power...power that extends your range and

improves your talk power. Its state-of-the-art integrated circuitry provides far
more reliability and ease of maintenance than conventional circuitry.

a va itab' :::...C ,-'_ --,
'IOW ... the proven Tempo
CS-15. plus three new commercial model
Tempo synthesized radios
The CS-1 5 is a fine quality radio with 5 watt
output , 10 MHz receiver coverage, is tully
synthesized, and is 10 channel internally
programmable. It's also sturdy, compact
and affordable.

The new Tempo FMH..15S, FMH-44S &

FMT-25S (mobil e)
.. .all feat ure 16 channels, CPU controlled EPROM PlL,
CTCSS encode/decode programmable per channel,
priority scan to Channell , and t ime-out-timer.
FMH-15S ••• 138-174 MHz (10 MHz) frequency coverage

1 walt (low)/5 walls (high) RF power output
FMH-44S .•• 4QO-S1 2 MHz (20 MHz) frequency coverage

1 wall ( low) / 4 watts (h igh) RF power output
FMT-25S ..• 138-174 MHz (10 MHz) frequency coverage

25 watts RF power output

&ll'ailab/e at
y our local ':::Oemro

Bealer or tWill .. USDIIU D!I!lin 2050 s. Bundv 0, . l os , ,,,,'es. C. 9IllII5 1213) B2(). 1234nlilllJ nliUlu Butler . Missouri 647~ (816) 679-3127
TOll fR EE ORDER NUMBER: 18001421.&631

CIRCLE 92 ON READER SERVICE CARD For i1 11 seares uupt Cillllo''' i1
Cil11' res,dents IlIt'i1se tall ccuect on 011' requl... numbers



Here's a little weekend project that will allow hands­
free operation of your TR2500.

How To Connect A
Boom Microphone/Headset

To Your TR2500 HT

CARL SCHULTZ, JR.., KA6KWB

The completed deluxe switch box and boom-mic with the TR2500.

D id you ever have a need to talk on
your HT without holding onto the unit or
the microphone? Read on and learn how
to connect a boom-mic/headset to your
TR2500.

It all started with the purchase of two
personal walkie-talkies. These units have
PTT or VOX and boom-mtc headsets. For
working on the tower, they are great for
hands-free communications. I knew
there had to be a way to add this con­
venience 10 my HT!

A trip to the radio store produced a
new Yaesu YH-1 boom-mtc headset tor
about $20. There are many units on the
market. and some have a switch box
made for a particular model or brand of
HT.Other HTunits haveVOX, but vax be­
comes difficult to use when working local
repeaters. The solution was to make a
push-to-talk interface.

Two interfaces are described here.
One is a deluxe version based on the
Yaesu SB-1 Switch Unit (cost approxi­
mately $33). It features momentary or
locking PD, an LED transmit indicator,
convenient belt clip, and an externa l
speaker jack. The second is the economy
version which uses readily available
parts (cost approximately $12).

How To Build The Deluxe Version
1. Remove the screw from the side

cover on the Yaesu 8B-1 Switch Box.
2. Remove the side cover from the

switch box. You can now see the circuit
board and parts inside the unit.

3. Carefully remove the circuit board
from the switch box and desolder all the

*2942 Gwendolyn Way, Rancho Cor­
dova, CA 95670
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wires from the end of the board. Desolder
the wire connected to the PIT switch; be
careful not to disconnect the black
jumper wire from that switch terminal.
Keep the coiled cord for use in step 5.

4. Desolder and remove all the com­
ponents except the headphone jack from
the circuit board. (Note: The schematic
diagram on the box is not the same as the
actual wiring on the circuit board.)

5. Note the position of the coiled cord
clip and strain relief. Remove the metal
clip and the strain relief from the switch
box coiled cord.

6. Place the strain relief and then the
metal clip onto the new Kenwood coiled

cord. Be careful to locate the parts in the
same position as on the original coiled
cord.

7. Refer to the circuit board by looking
at the foil side with the headphone jack to
your right. On the left edge of the board
there are five foi l "pads" running from
the top-most ('1) to the bottom-most ('5)
of the board. On the right edge of the
board is the jack with three foil "wires, "
the top-most, the middle one (connects to
'4), and the bottom-most (runs almost the
length of the board to near '5).

8. Solder a 2.2k ohm resistor (red, red,
red) between pad '1 and pad '3 (there
are holes for the leads in both pads).

Say You Saw It In CO



9. Solder a jumper wire between pad
'1 and the bottom-most "wire" from the
jack, near 15 (again there are holes for
the jumper wire).

10. Cut the leads on a 33k ohm resistor
(orange. orange, orange) to 3;' inch on
each end . Solder one end of this resistor
to the same place as the wire in step 19.
The other end will be connected later.

11 . Take the lead end of the Kenwood
coiled cord and solder the leads to loca­
tions as follows: RED to top-most "wire"
from the jack; BLACK tothe middle "wire"
from the jack (pad '4); WHITE to the same
place as the resistor in step #10; and
BROWN to the other end of the 33k ohm
resistor.

12. Solder the red wire from the LED of
the switch box to pad ' 3, where the 2.2k
ohm resistor is connected.

13. Solder the brown wire f rom the
center switch terminals of the switch box
to the middle "wire" of the jack (pad ' 4).

14. Now you are ready to reassemble
the switch box. Solder the end of the 33k
ohm resistor, wi th brown wire to the end·
lower terminal of the switch . This is the
same switch termina l that has the jumpe r
in place from step 13.

15. Place the clip in its notch and place
the strain relief in between its notches in
the switch-box case.

16. Carefully place the ci rcuit board
back into place in the switch-box case.
The 33 ohm resis tor must be bent to allow
the board to be seated properly. Be care­
ful not to have any shorts from wires or
components touching.

17, Place the side cover onto the
switch box. Replace. then tighten, the
screw holding the cover in place.

To Tos!
Place the headset plug into the switch­

box jack. Plug the coiled cord into the
HT' s microphone/speaker jacks. Turn on
the HT. You should immediately hear sig­
nars or noise (squelch off, volume up). Try
to transmit by moving the switch-box tog­
gle switch to the momentary or lock posi­
tion. Both the LED on the HT and the
switch box should be illuminated.

Shield

PC board

••

aLAC>; BLA Co;

W" ' TE

Kenwood coiled corcser
"£0 / eec

33K

(A)

2,2K

(B)

f OIL $IDE

33K

"'0
LED

Qu.ntlty Part Number Brand/Description
1 S8·1 Yaesufswitch box
1 E3().1695-08 KenWOOO "fSMC·25 cord
1 271·1325 RS12.2k Ohm, Yo wan resistor
1 271·1341 RSI33k ohm, Yo watt resistor

•Available from Trio-Kenwood Service/Parts, 111 West Walnut Street.
Compton, CA 90220.

Switch

Fig. 1- (A) A pictorial view of the deluxe switch-box PC board as seen from the
foil side. (B) Schematic diagram of the deluxe version. (RSdenotes Radio Shack

in the parts list.)

This is an interior view of the completed deluxe switch box. The circuit board
described in the text is on the edge near and parallel to the bottom of the 58 -1
switch box. Towards the lower right end of the box can be seen the headphone

jack. The PTT switch is on the left·hand end of the switch box.

S.yYou S8W It In CQ

How To Build The Economy Version
1. Use a penc il to mark the locat ion of

the switch "togg le" handle hole. Make
reference lines on the box top to locate
center. The jack and cable holes can be
located on the sides toward the bottom.
The t en-cue holes should be marked
while holding the c lip onto the rear of the
box in the proper position. Make sure the
bottom of the clip is located on the box
material.

2. Drill the holes for: switch hand le and
mounting. headset jack, cable entry, and
belt clip. The hole for the switch hand le
should be elongated in the direct ion of
the handle movement. This can be done
easily by tilting the drill left, then right,
during drill ing. The plast ic material is very
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Closeup of the Kenwood SMC·25 cord with rhe meral c lip and strain relief in place. The
color-coded leads are connected as per fig. 1.

soft, so be careful. Use a r.. inch drill for
the switch " toggle." ~ inch for the
switch and belt-clip mounting holes, ~.

inch for the jack and cable holes. You
may decide to use a rubber grommet at
the cable entry. and that hole size would
differ.

3. Mount all the hardware in the appro­
priate locations. Make sure to lighten all
the screws and pass the cable end
through the box before wiring begins.

4. Start by connecting the mint- and
submini-plugs to the outside end of the
shielded three-wi re cable. The sh ield and
one wire is used on the mlc (mini) plug .
After stripping the cable covering away
from the wires, put the plug covers over
the cables before so ldering. Now solder
the shield to the "rnic" plug shield and
the wire to the center connector. Next
solder the remaining two wi res to the
"ear" submtnf-pluq. Make a notatlon.as
to what color wire is connected to what
plug terminal. Screw on the plug covers
and use tape or shrink tube to cover the
wiring.

5. Solder the rmc shield to one side of
the switch. Solder the other "mlc" wire
(check your note) to the " tip" connection
of the headset jack.

6. Solder the " ear" (speaker) shell con­
nection wire to the shield (barrel) connec­
tion of the headset jack. Solder the " ear"
plug tip connection wire (check your
note) to the " center" (barrel) connection
of the headset jack.

7, Solder one end of the 33k ohm re­
sistor (orange, orange. orange) to the mic
shield wire that is connected to the
switch. Solder the remaining end of this
resistor to the mic wire that connects to
the "tip" connection of the headset jack.

B. Prepare a 4 inch piece of hookup
wire by stripping about '.4 inch of insula­
tion from each end. Solder one end to the
shield (barrel) connection of the headset

jack. Solder the remaining end to the un­
used termina l of the switch.

9. Replace the cover on the switch box
and tighten the four sc rews to hold it in
place.

To rest
Place the headset plug into the switch­

box jack. Plug the two plugs into the HT's
microphone and speaker jacks. Turn on
the HT. You should immediately hear sig·
nets or noise (squelch off , vo lume up). Try
to transmit by moving the switch handle
so that the HT's LED illuminates.

Summary
If you have any difficulty with either

system working. carefully recheck your
wiring against the inst ructions and the
schematics.

The headset contains an electret mi­
crophone. This requires a small voltage
to operate . The voltage is supplied from

the HT and applied " ac ross" the rmc via
the 33k ohm res istor . The impedance of
the headset's "speaker" of 32 ohms will
match the HT's audio amp without need
lor other components. Other similar
headsets will work and other HF units
may be hooked up. if similar in design.

On-the-air reports with the headset are
excellent for audio quality, and the
volume to the earphone is more than am­
pie for even high-level background noise.

Aword of caution If you afl considerIng us­
Ing the hudsel mobile: lome states prohibit
the use of hudphones while operating a motor
vehlcl• .

Since interl acing the headset, I've dis­
covered many more operating uses: bi­
cycle mobile. pedestrian mobile. and reo
cently it was the "only way to go" when
bouncing around in a powerboat prove­
ing communications for a swimming
event! I'm sure you too win discover how
handy a headset can be. 001

Fig. 2- The economy switch·box schematic. All parts except
the belt hook are available from Radio Shack. The comple ted
economy version is shown at the leh. This switch box is quite

simple and effective.

3 COnduclot ihielded cord

Sr'Rd/Description
RSleJlperimenter boll;
RSI33K ohm, V. watt resistor
RSI3 conductor, ~ . jack
RSI2 conductor, ~. mini-plug
RS/2 conductor, }U ' submini.plug
RS/SPST toggle switch
3 conductor shielded cable
Kenwoodlbelt t'IOOk

Mie plug

EiW plug

hrt Number
270-230
271 ·1341
274-250
274·286
274·289
275·630
misc.
BH·2

Qu,nllty
1
1,
1,
1

3 It.
1

". • ,
• ,, ~,,

,,"

PTT "$witch ~ 33K
S>;,Ew
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Hand· he/d Transceivers
Delule models ReCubir SALE
IC·02AT for 2m 349.00 289"
IC-04AT for 440 MHz 379.00 31 9'~

SUndard models Rllular SALE
IC-2A lor 2m 239.SO 119"
IC·2AT with TTP 269.SO 199"
IC·3AT 220 MHz, TTP 299.95 239'~

IC-4AT 440 MHz, TTP 299.95 239"

-

Order Toll Free· Use your Credit Card!

HOURS. Mon.thru Fri.9-5:30;Sat 9·3
Milwaukee WATS li ne: 1-800-558-0411 answered
evenings until 8:00 pm Monday thru Thursday.
Please use WATS lines lor Ordering
use Regular lines 101other Inlo and service dept

A.ccessories for Deluxe models RfIIllar
Bp·7 425mah/13.2V Nicad Pak - use BC·35 67.SO
BP-I 8oomah/8.4V Nad Pak · use BC·35 ... 62.SO
BC·35 Drop in desk c~rger lor all batteries 69.00
BC-60 6-poslbon gang charger. an betts SALE J59.9S
BC·16U Wa" charger for BP7IBPS ...•.•..•.•. 10.00
LC-II Vinylcase ...•..._....•.•...........•...... 17.95
LC-14 Vinyl case for D11 using Bp·7/8 ...•.... 17.95
LC-C2AT Leather case lor Db. roo:lels 1Il/Bf'-118 39.95
A.cct'Ssorif'S for both modf'Is lecular
8P·2 425m;zhl7.2V Nad Pak - use BC35 39.SO
BP·3 Exira SId. 250 mah/8.4V Nicad Pak 29.50
BP-4 Alka line battery case._... .. .......... ..... 12.50
BP-5 425mah/IO.8V Nicad Pak . use BC3S 49.SO
CA·2 Telescoping 2m antenna.•.. ........._. ... 10.00
CA-S 5/8-wave telescoping 2m antenna ...... 18.95
FA-2 btu 2m IIe libie antenna .............. .• 10.00
CP· I Cil-Iighter plug/cord lor BPJ or OIL.. 9.50
DC·I DC ope/alion pak fo' standard models 17.50
LC-2AT Leather case for standard models.. .. .. 34.95
IB-I Vinyl waterproof radio bag 30.00
HH·SS Handheld shoulde' strap•.............. 14.95
HI·! Speaker microphone 34.SO
HSIO Boom microphone/headset 19.5O

HS-IOSA Vox unit for H5--IO& Deluxe only 19.50
HS-IOSB PH unit ter H5--IO........... ...... 19.50

ML·I 2m 2.3win/ lo.. olll am plifier SALE 79.95
5S·32M Commspec 32·tooe encoder 29.95

Shortw;zvf' receiver Relular SALE
R·7lA 100 kHz-3D Mhz digital leceiver$799 00 659"

Rt-ll Wireless remote controller... 59.95 49"
FL·32 500 Hz CW filter.. . .. .. .. .. .. 59.50
FL-63 2SO Hz CWfitte r ust IF) 48.50
FL-44A SSBfilter (2nd IF) 159.00 144'~

EX·257 FMunit.. . .. ... . .. .. .. .. .. . 38.00
EX·310 Voice synthesizer. ......... 39.95
CR-M High stability oscillator xta l 56.00
SP-3 External speaker..... .. .. .. .. 49.50
CK-70 (EX-299) 12V DC oplion .. .. . 9.95
MB·12 Mobile moun!... . .. ... . .. .. . 19.50

Oprions - continued Rllular SALE
CF-I Cooling fan for PS· 15.. .... . .. 45.00

EX-310 Voice synth for 751, R·7IA 39.95
SP-J Edernal base station speaker ... 49.50
Speaker/Phone pafeh . specify rad 'n 139.00 1l9"
BC·IOA Memory back·up . .. .. .. . .. .. . 8.SO
[1·2 Relay box with malker 34.00
AT-IOO lOOw 8-band automatic ant tuner 349.00 314"
AT·500 500w 9-band automalicanttuner 449.00 399"
AH·I 5-hand mobile antenna w/ tuner 289.00 259"
PS-JO Systems pIs w/cord, 6·pin plug 259.95 234"

OPe Optional cord, specify 20' 4·pln 5.SO
GC-4 World clock (Clouout!) 99.95 79"
Hf line;zr ;zmplifier RfIIlbir SALE
IC-2KL w/ps 160-15m solid sute 'Imp 1795.00 1299
VHf/UHf base mulli-modes Rllular SALE
IC·5SID 80 Watt 6m Iran$Uiver.. .. .. 699.00 599"

EI-I06 FM option•......... ........ 125.00 l1lff
Be·IOA Memory back-up 8.SO
SI-2 Electret desk micrDphone .•.. 39.00

IC-271A 25w 2m FM/SSB/CW xm... 699.00 619"
AG-20 Internet preamplifier- . .. .. .. 56.95

IC-271H lOOw 2m FM/SSB/CW xcvr 899.00 759"
AG--25 Mast mounted preamplifier- 84.95

IC-47lA 25w 430-45O SSB/CWIFMICVI" 799.00 699"
AG-I Mast mounted prumplifier- 89.00

1C-47lH 75w 430-450 SSBlCWIFlol XCVI" 1099.00 969"
AG-35 Mast mounted preamplifler- 84.95

For a Limite time!
With the purchase of IC·271AlH or
IC·471AlH get the matching Preamp'

for 'ust 1.00 extra.
Common ;zccessories for 2nNH ;znd 4nNH
PS-2S Internal power supply fM (AI... 99.00 89"
PS-3S Internal power supply for (H) 160.00 144"
PS·15 Ertemat power supply 149.00 134"
CF-l Cooling fa n lor P$·1 5. .. .. .. . .. .. 45.00

EX-I44 AdaptDr for PS-15/CF·I 6.SO
SM·6 Desk micrnphone ... .. . .. .. .. .. . 39.00
EX·310 Voice srthesrzer 39.95
TS-32 CommSpec encece/deceder 59.95

VT-15 Encoder/ decoder inferface... 12.50
UT·ISS UT·15S w/ TS·32 installed .... 79.95
VHf/UHF mobile multi-modes
IC·290H 25w2m SSB/FMxcvr,TTP mic 549.00 479"
IC·490A 1Ow 430-440SSB/FM/CW XCllT 649.00 579"
VHF/UH F/1. 2 CHz f M Relular SALE
IC-27A Drmpact 25w2m FMwmP mic 369.00 3191S

IC-27H Compact 45w2m FMwmp mic 409.00 359"
IC·37A Compact 25w220 FM, TTP mic 449.00 299'\
IC-47A CDmpact 25w440 fM. TTP mic 469.00 419' \

UT·16/EX-388 Voice synthesizel .. . 29.95
IC-32ooA 25w 2m/440 MHz FM Icvr 549.00 489"
IC-120 Iw1.2 GHz FM transcewer.c. . 499.00 449"

"L-12 lOwamplifier 339.00 299"
6m_port;zb/e Recular SA LE
IC·5OS 3/10w 6m port SSB/CW Icvr 449.00 399"

BP-IO Internal Nicad battery pack 79.SO
8P·15 ACcharger 12.SO
EX-248 FMunit ... . .. ..•.. . ... .. . .. 49.50
LC·IO Leather case 34.95
SP-4 Remote speaker ••.......... . . 24.95

•
IC-7S1 9·band xcvr/.l ·30 MHz rcvr 1399.00 1199

PS·35 Internal powe, supply....... 160.00 144 1~

Fl-32 SOO Hz CWfilter (lsi If) ..... 59.50
n .ss 250 Hz CW litler (1st IF) .. .. . 48.SO
Fl-S2A 500 Hz CWhiler (2nd IFl ... 96.50 89"
Fl-S3" 250 Hz CW li ller (2nd IF).. . 96.50 89"
FL-33 AMIltleL . .. .. ... .. .. .. .. . .. . 31.50
fl -70 2.8 Khz wide SSBfilter 46.50
HlIII -1 2 Extra hand microphnne _. 39.50
SM-6 Desk microphone .•... . .... .. 39.00
CR-64 High stability refe rence xlal 56.00
RC·I0 External frequency controller 35.00
IB-18 Mobile moun!.. ... .. .. .. .. .. 19.5O

Opfions: 710/730/745/751 Rqular SALE
PS-IS 20A ed ernal power supply 149.00 1)4"

[1·144 Adaptor for CF·lIPS-15 6.50

Hf Equipmf'nt RfIIl bi r SALE
IC-735 Xcvr/ SW rcvrImic .. . ..•. .. ... 849.00 749"

PS-55 Power supply ... .. .• .•...... TBA
AT-1l0 AutomatIC antenna tuner TBA
Fl-32 5OOHzCWfitter 59.SO
[1-243 Electronic keyer unit .. .. .. . SO.OO

IC-730 8·band 200w PEP xcvr w/mic 829.00 569"
Fl·30 SSB filter (pnshand tun ing) 59.SO
Fl-44A SSB fitter l2nd IF) 15900144"
fl...5 5OO Hz CW fltter...•...•..... 59.50
[1-195 Markerunit . .•.........•... 39.00
[1-202 I1lA intertace;7~KUAH· 1 27.SO
[1·203 ISO Hz CW aud IO filter ....• 39.00
[1·205 Transverter switching unit 29.00
SlIII -5 8·pin electret desk microp/lon! 39.00
HlIII ·I0 Sc1nning mobile microphooe 39.SO
lIIIB·S Mobile moun!. ......•. _...... 19.5O

IC-720A !}-hand xcvr/.I ·3O 101Hz revrl349.oo 799"
fl-32 500 Hz CW fitter 59.SO
Fl·)4 51 kHz AMfitter _. .... 49.50
SlIII ·S 8'pin electret desk mlCropllone 39.00
18·5 Mobile moun!. .. ... .. .. . .. .. . 19.50

IC·745 !}-band Icvr w/ .I·3O Mhz revr 999.00 n9"
PS-35 Internal power supply _ 160.00 144"
[1·241 Marker unit .. ... . ... . .. .. .. 20.00
[1-242 FM unit .. .. .. ... .. .. . .. .. .. 39.00
[1-243 Electronic keyer unl!.. .. .. . SO.OO
fl-4S 500 Hz CW lilter llst IF) ..... 59.50
Fl·S4 270 Hz CW litter (1st If) •.... 47.50
Fl·S2A 500 Hz CW fitter (2nd If) 96.50 89"
fl ·S3A 2SO Hz CW filter (2nd If) 96.50 89"
fl-44A SSBIilter (2nd If). .. .. . ..•. 159.00 144"
HlIII -I0 Scanning mobile micrDphone 39.50
SlIII -6 Desk microphone .. .• .. ...... 39.00
HlIII·12 Extra hand mic rophone..... 39.SO
M8-12 MDbile moun!... .. .. .. .. . .. . 19.5O

S." y .... S._ II I.. c o



Atlanta Ham stival
WORLD CONGRESS CENTER
Saturday, July 6th & Sunday, July 7th

-NEW LOCATION · Georgia World Congress Center,
At lanta Georgia

"INDOOR AIR CONDITIONED FLEAMARKET!
-F.e.C. License Exams given on Saturday
"PLENTY OF PARKI NG AVAILABLE NEARBY

for further information, write:

ATLANTA HAM FESTIVAL
P.O. Bo x 77171

Atlanta, GA 30357

ACTIVITIES INCLUDE:
Antenna Forum with lew McCoy
ATTY Forum
ARRl Forum
YL Forum
Packet Radio
Emergency Operat ions
Satellite Communica tions
Traffic Handling
Computer Forums

Admission: $5.00 In adyance, $6.00 at the door (valid both days)
Fle.market Space: $15.00 per space In advance, $18.00 per space at the door (valid both days)

RESERVATIONS ACCEPTED AND ENCOURAGED
Make checks payable to: ATLANTA HAMFESTIVAL, P.O. Box 77171 , Atlanta, GA 30357

HI·VOLTAGE RECTIFIERS
14,000 VOLTS· 1 AMPERE

MULTI-CHANNEL
DUAL

POLARITY REPLACES...."3828 ETC.

IDEAL FOR 2 KW
LINEARS

250 A. SURGE

.4.FQR $20'8% POSTPAIl!
K2AW's "SIITON AllEY"

175FRIENDSLANE WESTBURY, N_Y. 11590

............
COO's'" CmIil Carll
Dnlers Call TOll. fREE
1-«1G-W=

" ,..CL£ "" ON " " " 0 " " " ,," ""C"- C....O

42

• tl OVICe Class O&ATnl GulGe PICkage S995
• Techlllcia~ Class Q&A Test &.Hde 1995
• Advanced Class O&A Tn t Guide 1995
• h tra Class G&A t est Guldt 1995
• 5 WpAl lfov lC! OSO Test l'Iepalatoon Tape $995
• 5-7 wpms seee 8uIIdef 995
• 7·10 wom Speed BuIlder 995
• lO .... pAl P1atuu B'Uhf 0S0s 995
• 1(1.12 wpm Speed 8ul1Oe< 995
• t2·1S .... pmCaIIs &lfumbersSpml8UI1der 995
• 13-15 wpm Rarw:lom Code Praet.lCe 995- ... -~_ ....._........ ~_ ..._~- ...'"· ''' '''._ ''- - ..-· .,." ._._.......... .. ....: ~ ';~-::,:::."-.t.:...:..::--.':::. _,_ ;;:. "" _ _, _,.- .....·._ .-u_.._.._ 0.-'__.._ ..

• c_ '.--. u_ n e-. ..,•., _
• _ ~ to _ ..
.. ..- S300 _ "'0 ,_. G.-

.,.,. ....H ' ''' 00£" ••_
.. 'or- " ........ AC '>OOf "" _~.... ..,,0<
GORDON WEST RADIO SCHOOL
2 . ' 4 COLLI!OI! 0 .. . . C O S T '" ..E ..... C ... __

Mon.-Fri. 1O-~ (714) 549-5000

CIRCLE 10 ON READER SERVICE CAR D

Plllllse send all ,ea"", inqui'i•• d i,ec:t1y _

CIRCLE 1 ON READER SERVICE CARD



Uncle Ben says...

"I give you
much more than
just the lowest price...
When you get that exciting new piece of
equipment from me, you know you are
going to be co mp lete ly happy...
I see to it. personally' I a lso give
you ear liest del ivery. greatest t rade- in
allowances, my friend ly ass istance
in every possible way.

Just ask any of the many thou sands of
hams all over the world who have been
enjoying my friendly good servi ce
for over a half a century. 73. Uncle Ben,

!

\
"Uncle Ben " Snyder, W2S0H

the head man o f

IlAqqlSOtf
" HAM HEADQUARTERS.
USA-)" ... S in ce 1925.'

W2S 0H

Kenwood TH21AT, 31 AT, 41AT

• SEE ME...
At one o f the world 's largest
Ham Supply Centers'

• WRITE ME...
For my prompt.
personal ep ly.

Kenwood T$·940$Kenwood TL-922A

• CALL ME...
(516) 293-7995

IlISOII
HAS THEM ALL!
KENWOOD

Kenwood T$-430$
Kenwood TS-711ft

Kenwood TR·2600, TR·3600

a ~ IlAqqlso~ RADIO
CHARGE IT! .. Smce 1925'

" HA M HEADQUARTERS, USA ' "
2263 Ro ute 11 0 (at Smith St. )
E Farmingda le. NY '1 735
'-1516 ) 293-7995



Tower Accessories
From IIX Equipment

Shown on the display tower are some
of the tower accessories manufactured
by IIX Equipment Ltd. Three models of
standoff brackets will mount all types of
antennas with the new S0-3 bracket at
the bottom of the lower able 10 mount
large business-band verticals. The two
Ginpole kits shown will fit all the popular
tube-leg-type towers, including the crank­
ups with close-spaced "W" bracing. AI
the top of the tower is the new BM·l
mount for VHF-UHF Vagi beams. This
mount allows end mounting of antennas
for repeaters, links. or permanent fixed
mount at a signal source. Other products
not shown include a three-piece ladder­
mast and two types of mast adapters.

IIX Equipment accessories are bot-dip­
ped galvanized for weather protection
and come with necessary mounting hard·
ware for installation. IIX Equipment pays

UPS shipping in the continental 'US. Re­
quest a free catalog to obtain full details
on the complete line of llX Eauipment ac-

cessortes. Write to IIX Equipment ltd.•
P.O. Box 9, Oaklawn, Il 60454, or ci rcle
number 103 on the reader service card.

The Computerized OX Edge@
For The Commodore 64

The Computerized OX Edge comes on
a disk ready to use with a Commodore 64
computer. It will help you tell the most
likely times for a aso. predict when the
bands that depend on daylight and dark­
ness will open to specific parts of the
world. chase rare contest rnuttipners. be
at the right place and time for lone-path
openings, and more. The OX Edge will let
you see the shape and position of the
Gray line.

Price of the Compute rized OX Edge, a
produc t of Xantek, Inc., U.S., Canada,
and Mexico. and $38.95 elsewhere by air.
For more information, contact The OX
Edge, P.O. Box 834, Madison Square Sta­
tion. New York, NY 10159, or circle num­
ber 108 on the reader service card.

Talk with everyone else. Then call us.
We carry all the top names in amateur equipment.

CIRCLE 50 ON REAOER sERVICE CARD
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----------------
I FAST I

-CHARGER

I TH31,TH41
I HANDHELD

! TRANSCEIVERS i
I I
I I
I I
I I
1 1
I IN11lODUC1'ORY 1
I PRICE I
I $44.9 5 1
1 FL res add 5 1> sates la~ :

1 Features: 1
I· Charges in 15 minu tes 1
I· Constant Current 1
I· Autom atic Voltage cut-off 1
I· Battery doesn 't heat-up 1
I· 12v-14vdc input. 1
I· Charge from any point 1
1 in discharge cycle I
1 without developing " memory" 1
I· Proven in daily u se

1Charge-Rite 305·475·0545 I
1 P .O. Box 17 01 5 I
I Plu.ntat ion . Florida 33318 ...-------------­CIRCLE 45 ON READER SERVICE CARD

,
•

~\
r:;;GISMO
~ 1039 Latham 01'1.,.
""':=I Rock Hill, SC 29730

Hours: Tuesday·Saturday, 10 am~ pm.
Closed Mondays.

800/845-6183
8031366·71 5 7ln,lde sc

Call Us
We just might beat

those other "unbeatable" deals



300 WATT ANTENNA TUNER HAS SWR/WATTMETER, ANTENNA SWITCH , BALUN.
MATCHES VIRTUALLY EVERYTHING FROM 1.8 TO 30 MHz.

MFJ', lutett " Uing tuner Plch in plenty 01 new 'e,turu!
• New Styl ing! arusreo aluminum tront . All metal cabinet.
• New SWRIW,nmeter! More accurate. Switch selectable
JOO/Xl walt ranges Read tcwero/reuectec powet .
• New Ant.nNl Switch! f ront panel mounted . Select 2 coax
lines, direct or through tuner, random wire/balanced line or
tuner bypass lor dummy load
• NIW .irwound inductor! larger moreetncrentt zposition air­
wound inlluctor gives lower losses and ."ore watts out Run up
10 XlO warts RF power output. Mattlles everything Irom 1.8 to
3D MHz: dipoles. inverted vee . raoecn wires, verteas. mobile
wf'Iips. beams, balanced and coax lines. Built-in 4,1 Dalun lor
balanced eres.100llV capaci tor spacing. Black , l l x3ll:7 inches.
Wt!rks With all solid state or tube rigs. Easy to use. anywhere.

I

••---~

NEW
FEATURES

-.•-

•
'''IVERSA T'UNrR II- -"'i_ _ '"""-c"ooo............. -...c'CIO _ .........

__C':\.• . '7-.'; ?;.•...... ." ' . , .
• ) I . ' :• • '
~ - '~ =, .'

MOO.l M.....10

- -

$99.95 MFJ' '''D

YlSA
O !

~l
Lx A

- , 2 . :8,

24/12 HOUR CLOCK/IO TIMER
MFJ-ll16 • " -
$19.95 tol f v, -=
Switch to 24
hour UTe or
12 hour form.tl
Banery backup
maintains lime during power outage. ID timer
alerts every 9 minutesalter reset. Red LEO .6 inch
digits. Synchronizabte with INWV. Alarm with
snooze funct ion. Minute set, hour set switches.
Time set switch prevents mis-setting. Power out ,
alarm on indicators. Gray and black cabinet. 5xb
3 inches. 110 VAC, 60 Hz.

1 KW OUMMY L2f,~50$39.95
Tune up l.rt, extencl - -
11ft of ftNlls, redUct
ORM ! Raled 1KW CW ~ /ff'J ........- •
or 2KW PEP lor 10 min· --
utes. Hall ratlng for 20
minutes. continuJUS at
2OOW CW.400WPEP -- -
VSWR under 1.2 ta 3D J
MHz. 1.5 fo JOO MHz.
Oil contains no PCB . -.:::.-- =_~
50 ohm non-inductive resrstc Safety vent.
Carrying handie. 7'hx6¥. in.

OUAL TUNABlE SSB/CW/RTTY
FI LTE R MFJ-"'B $99.95--I~-~~ ._~~ ~.O I
Du.l lltten give unmakhlld ptrfonnanct!
Tile primary filter lets you peak, nctce. low
pass or high pass with extra steep skirts.
Auxiliary til ter gives 70 db notch , 40 Hz peak ,
Both filters tune from XlO to 300Il Hz With
variable bandwidth lrom 4() Hzto nearly nat.
Constant OUtput as bandwidth is varied : linear
frequency control. Switchable nose Iimiler lor
impulse noise. Simulated stereo sound lor CW
letsears and mind reject OF.lM. Inputs lor 2 rigs,
Plugs inlo phone jack, Twa watts lor speaker,
Off bypasses lilter. 9-18 vac or 110 VAC with
oPtional adapter, MFJ-1 31 2. $9,95,

TO OIlOEII 011 FOil YO UII NEAIIEST
OEAlllI, CAU TOU-FJlEE

800·647-1800. call 011·323-5869
in Miss. and outside continental USA
Telex 53-4590 MFJ STKV

-..~ ...., .

- - j 0-. . -••
o .

MFJ

VHF SWR/WATTMETER
MFJ..12 $29.95

MFJ-422

$109.95
rne be,t 01
all CW world,­
a deluxe MFJ Keyer in a compac ontiguration
that l its right on the Bencher iambic paddlel

MFJ kever - small in size, big in features , Curtis
l1044-B IC, adjustable weight and tone.front panel
volume and speed controls (8,50 WPM ), Buill-
in oct-oasn memories , Speaker , sidetone, ano
push button selection 01 semi-automatic/lune
or automatic mcces. Solid sta te keying Bencher
paddle is lully adjustable: heavy steel base with
non-suo teet. Uses 9 V baUery or 110 VAC with
oPtional adapter, MFJ' I305, $995.

MFJ/BENCHER KEYER
COMBO -

..... ""VHF SWRI
W,ttmet.r!
Read SWR
(14 to 170 MHz)
and lorwardl •
reflected power I-_ _ :....c-"-_-l
at 2 meters. Has 3D and XlO watts sca les Also
read relative l ield strength, 4x2x3 in.

POLICE/FIRE/WEATHER
2M HANOHELO CONVERTER
Tum your syntneslltCl Klnning 539.95
2 met.r hJlKlheld into. hot Polictl • • MF.I
FirtlWeaUler lUnd Kinner! ~31 3

144-148 MHz narorercs -
receive Pol ice/Fire on 154·
158 MHz with cnect ne­
Quency readout Hear
NOAA mari time coastal
plus more on 160-164 MHz ,
Converter mounts between
handheld and rubber dlJCky,
Feeornruallows simultaneous
scanning 01 totn 2 meters
ano Pol ice/ Fire bands. No
missed calls , Crystal controlled, Bypass/Oll
switch allows transmitting (up 10 5 wailS) Use
AAA battery 2V<xl 'h xl 'h in, BNC connectors,

-

. .-
~~O.O "... "" .•. .. .....-.

RX NOISE
BRIOGE
Mulmlze
your Intenn.
performanc.' $59.9 MFJ·202B
Tells whether to shorten or lengthen antenna lor
mi nimum SWR. Measure resonant frequency.
radiation resistance and reactance.
N.w Futurll: indi ~idua ll y cali bra ted resis tance
scale. expanded capacitance range (U50 pI).
Built-m rangeextender lor measurements be­
yond scale readings 10100 MHz, ccrcrereouve"
manual. Use 9 V banery. b 4x4 in.

INOOOR TUNEO ACTIVE
, IMPROVED' ANTENNA

NE,W
h

higher ga in " Wond Grtbbtr" nnll
Vi t or ,x~1 rICIptlon
ot outside long wirel ! Unique tuned Active
Antenna minimizes mreneoe. improves select­
ivity. reduces noise outsiele tuned band. even
lunctions as preselector with external antennas.
Covers O.3'Xl MHz.Tele
scoping anterlfla. Tune.
Band .Gain,(ln1)ff
bypass ccntrcu.6llb6 in.
Uses W tarrev.s­
18voc or 110 VAC Wlttl

adaPter , MFJ'1 312, $9.95. MFJ.lamA 579.95

RTTY/ASCII/CW COMPUTER
INTERFA,;C;,;;E__

OIlDEIIANY PIIODUCT FIIOM MF.lANO TIIY IT- NO
OIUaAnON.IF NOT OEUGHTEO,IIETUIIN WITH­
IN 31 DAYS FOil PIIOMPT liE FUND (LESSSHIPPING),
• One year IIlCIIflCIItIMII guarantee . Made in USA.
• Add S4,00 utIl shippinglNndling • CIllerwrtte
Iw tree wi'll, ... 11111"ducb.

MFJ-1224 ." • •_ . _. _ .
$99.95 .~i ';' . :.• '~". - • .

FrM MFJ RTTY/ASCIVCW Mfhnrt on tap' Inc!
CIbII ,., Vlt-za. t-M. Seod and receive com­
puterized RTTY/ ASClI / CW with nearly any per­
sonalc:omputer (VIC-20. Apple. TR5-aOC, Atari,
fl·gg, Commodore 64. ete.j. Use Kantronics 01
most erne- Rnvlew SOftwilfe. Copies both mark
anel space, any shih (induding 170. 425. 850 Hz)
and any speed (!l-100 WPM RTTYICW, 300 baud
ASCII). Sharp 8 pole active !iller for CWand 170
Hz shift . 5ends 170. 850 Hz shift. Normal /rlMll"se
switch eliminatesretLMling , Automaticnoise limiter.
xennonrcs compatiblesocket plus exclusive general
purpose socket . 8x1'Ax6 in. 12-1 5voe or 110 VAC
with adapler, MFJ-1312, $9.95.

CIRCLE 11 ON READER SERVICE CARD



EVERYTHING FOR THE AMATEUR

Inc.

MIAMI 573·8383

FT. LAUD 524-4484

"ESTABLISHED 1960"

MIAMI, FLORIDA 33137

The Oldest And Largest Stocking Authorized Dealer In Florida, Our Service
Facilities Are The Finest In The South Along With Our FCC Licensed Techni·
clans. Our Highly Qualified Sales Personnel Will Be Very Happy To Take
Your Orders Or Help You Solve Your Communications Problems.
AMATEUR RADIO CENTER, INC.,Your Radio Communications Department
Store, Can Set You Up With: HF, VHF, UHF, RTTY, CW, Amateur, Marine And
Commercial Systems To Meet Your Requirements.

KENWOOD, COLLINS, DRAKE, ICOM, MICROLOG, CUBIC,
HAL, SYT, TEMPO, KLM, LUNAR, STANDARD, HY-GAIN,
HUSTLER, LARSEN, J.W. MILLER, VIBROPLEX, BENCHER,
ANIXTER-MARK, CES, MIDLAND, AZDEN, MIRAGE, ZENITH
DATA SYSTEMS, And Many Other Fine Products.

2805 N.E.2ND. AVENUE

TLX 522035 VICOR

"We Service What We Sell" " Hablamos Espanol "

w

r 0 '· I I I 1• ••• • . I . , . •- ""~ \
7~ QRY·1, WAtdClEI.....

Specifications QRV·1
e All solid state construction
e Four-pl ace digital display
• No tune-up
• Full break-in CW
e Internal adjust CW sid etone volu me
• 'S' meter for receive and trans mit
·5 watts power ou tput CW
• Battery opera t ion possible due to low current consumption
e Transm itter spurious emissions all do wn 40 dB
e Direct conversion receiver
e CW narrow and wide positions for receive
e Receiver sensitivity: 0.5 uV 10 dBsn/N

IDEAL AS A BEGINNER'S RIG!
WON'T BUST YOUR POCKETBOOK!
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P.o. BOX 1101 . DEPT. N

SOUTHGATE, MICH_48195
PHONE (313) 285-1782

IIU Y l , t UN" FOR $ 19 95 BUY Zoo FOR $'6 95 sv DC ~IA" ADAPTOR U.95
BU Y TH E 3,~U""" _. ,.,,"•••.• ' ""'"' $ 10 .95 MANUA L ,." "'G' $ ~ 9 5

see 5eptember 1984 issue 01 73 !of TlMEXIRTTY article
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Hammin' It Up!
BY

DENNIS SMITH. N5HGN

on,lOu1eRecords & Tapes

TO ORDER, SEND $9.95
U. S. Customers add $1.50

Foreign Customers add $3.00
per Al bum for Shipping & Handl ing

plus 6% sales tax (Miss. resident s only)

to
George Soule" KE5WE
3500 Jaycee Drive, No 63
Mer id ian, MS 39301

-- ------------ ---- ---

. A NTE NNA ANNA

.THE CONTESTER

• DX'ers LAMENT

.PILE UP

.aRZ
• SI LENT KEYS

.ANTENNA FARMER

.THE BRASS POUNDER

.1 F I WAS AN AST RONAUT

~\(j,\\
...-( ..5

"....
HAMUSIC!

HAS ARRIVEDI

Button
To Push

M1A (9)
M18 (I)

1
CAll (lJ)
CAll (lJ)

alter M18 if needed

Memory
l ocation

Al
Bl

main register
A6
B6

teue 1- Priority memory channels.

Priority
Channel,

2
3
4
5

ing to the repeate r in B 1 memory or else
push the B priority button (#) just before
tne call (0) button. This information is
summarized in Table I.

To set up this system of five pnonry
channels, place the desired repealer tre­
qcencies in the correct registers and
then push the address (8) button until
memory light 6 is lit. Now you can have in­
stant access to anyone of five specific re­
pealer frequencies by pushing the button
Hated in the last column of the table. I put
my prior ity channels 4 and 5 in memory
location 6 because locations 7 and 8
have special attributes. You can, how­
ever, use any location except 1. Of
course, the location you use is the one
whose indicator light must be lit.

This arrangement is particularly useful
if you are in an area w ith up to live busy
repeaters which you want 10 sample for
an interesting conversation, or if you reg­
ularly listen to a calling frequency and
want to have available a selection of OSV
frequencies. If the repeate rs in you r area
are not busy, you will probably want to
scan . One way to scan less than eight tre­
quences is to program the same tre­
quency into more than one channel.
Place the repeated channels next to each
other so that if they become occupied,
you receive a longer portion of the trans­
mission before the automatic resume
scanning carries you to the next channel.

The flexib ility of the Azden' s duplicate
memory banks, cou pled w ith imaginative
use of the trent-pane! pushbuttons, gives
you many interesting operating possibili­
ties. Study of the various functions avail­
able will allow you to create the operating
mode best suited to your style. WI"2025 O'Donnell Drive, Las Cruces. NM

88001

T he Azden PCS·4000 is a small, synthe­
sized 2 meter transceiver which is push­
button controlled. like many similar
transceivers, a given repeater frequency
has to be punched in one digit at a time.
Because three digits must be set and
each digit could require as many as five
punches (the digits can be stepped up or
dOwn), it could take as many as 15 switch IL_"..,,.,....,..-;:-,-,,-- ,-,-_,,---l
pushes to tune to a given repeater. This is
quite an operation without laking your
eyes off the roa d if you are dr iving .

Fortunate ly. the transceiver is so tlext­
ble that it is possible 10 arrange the vert­
ous memories in such a way that five dif·
rerent repeaters are available with the
push of but one (or at most two) buttons.

Most users of these transceivers are
aware of the priority memory channels.
The transceiver has two independent
memory banks with the first 01 jne eight
channels in each denoted as a priority
channel accessible instant ly with the
push of a priority button. You can (if you
do not wish to scan) create three other
priority channels by careful manipulation
of the memories.

One of these new priority channels is
created by placing the desired repeater
frequency in the main register. One can
instantly call up thi s register when usten­
ing 10 one of the memory channels by
pushing either button 1, 2, 4, 5, or 6.

The other two new priority channels
can be set up by careful manipulat ion of
another channel in the two memory
banks. You should place the desired re­
peater frequency in any memory channel
other than channell . The address button
(8) is then pushed until that memory chan­
nel is lit. One frequency is put in memory
bank A. and the other is placed in the
same channel in memory bank B. These
repeaters can then be accessed while lis­
tening to one of the other three by just
pushing the call (lD) button. Most of the
time you w ill get the rep eater in th e A
memory bank. To get the one in the B
memory bank, you must have been listen-

BY ALEX F. BURR ' , K5XY

Here's a nifty idea on how to get more
mileage out of your Azden PCS·4000.

How To Get
Quick Repeater Selection
On The Azden PCS-4000

I

S.yYou S.w It In CO
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It's time to visit the elephant graveyard of radio
equipment and resurrect some of those discarded
"bones."

How To Build A 2 and 10 Meter
Repeater System On A

Shoestring Budget

BY JIM MEYER·, WB2NGN

.

Inside the receiver/contro l box. The receiver board is on the right. The CORboard is on
the left. The CW ID board, lower left. Note volume and squelch controls along with the

remote speaker.

L ocally over the past couple of years
there had been many hours of discussion
off and on the air concerning putting to­
gether a small, cheap, solid-state 2 meter
repealer. It was to be used as an emer­
gency and speci al-events repealer. or as
a backup for the local machine.

The time had come to try something.
We had talked long enough. An old Heath
HW·202 10 watt, 2 meter mobile rig fit the

26 E. Genesee Rd., Auburn, NY 13021
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bill for the above requirements. The neat
thing about this lillie rig is that the trans­
mitter and rec eiver are built on separate
pc boards and run pretty much indepen­
dent of one another via a relay.

It took all of about 20 minutes to phys­
ically "split" th is radio apart, with the
receiver board in one hand and the trans­
mitter board with the PA intact, in the
original chassis. The receiver board was
mounted in a separate aluminum box
w ith room enough for some control log ic.
The required volume and squelch pots,

local speaker. and supply vo ltages were
also added to the box.

The next step in the operation was wir­
ing together the two independent rad ios. I
used shielded cable for the PIT, receiver
audio, and transmit audio. The actual
length of the shielded cable depends on
whether or not you have a 2 meter duo
ptexer . If cavities are out, lengthen the
cable to 100 feet or so in order to get as
much separation as possible between
the repeater transmitter and repeater reo
cefver. Use extreme care in wiring the
audio lines and other controls.An AF tight
receiver/control box is a must. and I used
ferr ite beads. shielded cable, and .01 by­
pass capacitors just about everywhere.
After that all you need are two antennas
and a convenient hilltop location to place
the repeater, and you ' re on the air.

This was my first attempt at pulling to­
gether a VHF repeater. The moral sup­
port and guidance from the local repeat­
er owners group was an added benefit to
me. One of my worst fears was that the
old mobile rig wouldn't handle the duty
cycle and that by cutting corners I had
really c ut performance. Well , it didn't
take long to find out that the old work
horse could and did handle continuous
duty with no sweat.

Well, smug and satisfied with my first
repeater project. once I discovered thai it
worked and worked well . it was time 10
improve the system.

The next project was a 2 meter duplex­
er, a six-cavity affair based on a W1GAN
design and made from old copper fire ex­
t ingu ishers. I added a GLB CW ID to the
control box and gave the newest repeater
on the block a "name" for nsen. It was
gelling there.

Say Yo u Saw It In CO



02
2N2222

KI (t o key
transmitter
PTT line)

v~
v~

v

e l ~ -J. ca 02

IIR2 4 .71'F I I' lN 4004

10K ,
ret

4093 R' • • R3, lK 10K V, , rca ,
, sse

01
, -1-

R' 0 ' e3
lN91 4 • R', • R5

1M MPSA13 "'~mo.' I I 'K-,

T.
receiver
squelch

,

Parts Ust
cOR
Rl : 1 megohm PCB rrount pol
R2. 3: 10K, 'Ai walt
R4, 5: 1K, Yo walt
A6: SOK PCB mount pot
01 : 2N2222 NPN
02: MPSA-13 NPN·D
U 4093 Schmitt Trigger
U2: 555 timer
ci : 4.7 uF electrolytic

C2: .1 disc cap.
C3: 220 uF electrolytic
01 : l N914 diode
02: 1N4004 diOde
AY1 : 12 VDC relay

MiscelllnlOUl
pcooard
Enc losure box
RG-174 cable

Fig. 1- The COR (Carrier Operated Relay) which was designed
by WB2LHP. Rt. which goes to the Receiver Squelch, is
mounted on me receiver boardbetween R-17S and R- f 76. Vee is
12 VOc. RYt keys the transminer PTT line on pin 2 on me
microphone jack. R6. the SOK pot, adjus ts the length of the
squelch tail. The Schmitt Trigger, UI (4093), should have pin 7 at

ground and pin 14 at Vee. Tie all unused inputs low.

Say You Saw It In CO
..

-

- -- -
- - - ---

~-- --- - -

-- ------------

• X PAl"'l)A nVE v.-"h prOJ"'" . ....,n"'tOf' .md good
yround pt..tw ""'''''' .." 1d.·",1 sysI..m 10. "'p.llrl"","'h
",.wI con<lommium,

~------
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I d iscovered shortly . however. that my
repeater was just another 2 meter ma­
chine in the area, complete with5 second
tail and CW 10. It had no real purpose in
life. so it was time to fancy on a shoe­
string budget aga in. A 10 meter link was
born out 01 my converted Kraco CB rig
when it was coupled to the repeater. Now

HW202
T.ansmiller

SOUHCH

A~ct'VER

~U[)lO

C.O.R.

lOOK
680

Au dio coupler

PH. H"'1~~C'--~r----[~~~}_2~~1M'....HNI,I'CPluc. 1I11!iANOAU6

Hw202
T. ....smitter

Fig. 2- Theaudio coupler which can mount on the CORtxJard. As canbe seen from rne
photos. I mounted the receiver. COR. and audio coupler in the same enclosure. Use
shielded cable between the transmitter and receiver. The coupler is comprised of
three components: a .0 1disc capacitor and two !-7 watt resistors. tOOK and6800hms.

The receiver board removed from the HW-202 transceiver. All connections unplug
from the board. a 20 minute job.



The 2 meter repeater runs 10 warts. and the 10 meter link runs
50 watts. A 12 amp power supply is in the background.

••••••••... "..... "
:.J:••' "..' ..'" .

Complete 2 meter repeater. Local speaker and microphone
add to on-site adjustments.

if you could listen to the action when the
10 meter band is open, you'd be a believ­
er. The receiver, w ithout any help, comes
in at .5 uv sensit ivi ty , which matches well
with the 10 wan transmitter.

The entire project was geared with
simplicity in mind, as you can see from
the diagrams. So don 't get the idea that
simple doesn't work. These circuits are in
use and work great.

Maybe I'll find another HW-202 at a
namtest next summer. so I can build an­
other special-events repeater soon. rm

The entire WB2NGNIRPT, with fink on
29.600 MHz simplex although switch·
able from front of 10 meter radio. The
WIGAN design cavities are built from old
copper fire extinguishers. The soda/acid­
type extinguishers are outlawed. and
easy to find. f found mine in the attic of an
old building after a telephone call to a
building inspector friend. They were free

for the taking.

FM link. I'm pleased with my first exnen­
ence at constructing a 2 meter repeater,
and on a shoe-string budget no less.

The transmitter runs 10 watts output
continuously. without any prob lems, and

FOR THE illEST DEAL IN TOWN
CALL THE IllEST NUMIIlER AROUND 1-8QG.HAM.T373

SPECIALS: A. lron Power Supply Sale \Me prK;es
. 1 kill); '1'_ FT-lI8O $1,330. FT·757GX $7~.95;

K.... cc~ T$-(3O$ · Call ', fS.1 1' '' , CALl!

m _
~,

.-

' • .1lIl,n
•••
-~m _--

------

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

A beautiful pi lc. of tumrture - yourxn will love It l

$184.50 S-F RADIO DESK
Deluxe· Ready to Assemble
Designed with angled rear shell lor your
viewiog comfort and ease of operation.

FINISHES: Walnut or Teak Stain. sq
Floor~: 39" Wide by 30ff DHp

Additional Information on Req t. •

ChKk., Money Orde... ea"kA riearCl
-.'Id 104M'" Chairgt~ .

Also Aw• •_ . . . F.O.B. CuIYer City , lin Calif. Add 8'!lo Sa... Tn. l
F IOOr Spau; ~l "Wldetly 30HDeep __ DEALEFI INQUIRIES INVITED _ _

$199.50 s-r ......fUfRu... hnIc.,
4384 KEYSTONE AVENUE 0 CULVER CITY. CALIF. 90230 - PHONE (213) 537-4870

••• , 05 ,(10••. . 1'''11..
· 110,.

'""

the system seemed complete,w ith some­
thing to do.

Now when I listen in on the locals using
the 2 meter repeater, chatting all over the
country via the WB2NGNfRPT 10 meter..
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SPECIAL
ICOM
IC-745

5789.00
+ Shipping

SPECIAL
NEW!

KENWOOD
TS 940S

With Automatic
Antenna Tuner

$1799.00
+ Shipping

Authorized Dealers For

KENWOOD & tf ~ II C O M I
Also displaying the popular accessories needed to complete a HAM S!'mON .. .

ARRL P UBLICATIONS. AEA PRODUCTS
AMPHENOL. ALPHA DELTA . ASTRON

AUSTIN ANTENNAS . AVANTI. BELDEN
BENCHER. B & W • DAIWA • HAM-KEY

HUSTLER. KLM • LARSEN. MIRAGE
ROHN • TELEX/HY-GAIN • VIBROP LEX

WELZ. ETC.

Telephone 617/486·3400. 3040
675 Great Rd.• (Rte. 119) Littleton, MA 01460

1'1. miles from Rte. 495 (Exit 31) toward Groton, Mass.
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TRIM POT SPECIAL
eouANS 3311 CermIII: T, ~"'.
aD 1aot;g .. !il:lWl r;:;l
1 Tum Top """" PC ""'" ~

1·1Opcs854_
11-'Opce eoc ea.
.1.10llpc8 n;c IlIC.

ORDERI NG INFO: 8 ­
Cas/'lief"e cheCk 01 cNIll1'. Add
$2.lXllor coo.We pay I5hipplng on
orders SJ5 and_.

MOVE"EM OUT Pl'lICEO AT $4~ each.

Foot Switch

AIRCRAFT NICAD BATTERY
l ' eel '" 1.2!W • 22atw WIre It
lor 2. .. . 2211.. 12'0 . ..... 012

MPlfe'. 12'0 • 22a eye''''''.
Brand new In STAINLESS
STEEL AlrCraft _
Midi by MARATHON In US
E.eIl unI' 'MIg'" 561t.
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HF/ YHF/UHF UNEIJI P'OWEII
AIlllPUFI[ 1I 11110DUUS $1 79
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3 8 .._ input \'IlIklI 2!I .,1IIou\llUl
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16 . ,111 (1I\U11n I'IIIIl:II eo . ilII lllI1lIUI,~='--,--::::::::--;;;=-;;;=",::----i,.__tliMIll _ .... IlIICI r
I.Ib1I_lift IllW fftII<. \hi oplIDfII

~1lI'l" . 1lIftCl ...... '..., ..-.. I·. r _ .

SURPLUS ADlVISlON Of YARACTOR 1I11111 11!1I11~1
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L (lI ... .... $'<.. L CORPORATION Model KV1217.
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Coli ine Parte and, VHF/UH FI Cj
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WE SEll ONLY TOP auAUTV MANUFACTuREIlS ..,11. Wit h the .,:jdl tlon of lin aud io emp "-
SURPlUS NO SECON06 OR REJECTS IF Chip and a few componenll, th ll unit

FEE H U will be tU lly functional II.nd ready to hook
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This quick project can help you enable someone else
to enjoy our hobby or it can even find use closer to
home.

Help For The
Hearing-Impaired Amateur

NORRIS BLACKBURN·

" Y es, Charlie, I've been off the air for
several months due to some 'internal m­
terterence' caused by my hearing loss.
But thanks to a lillie gadget I now have,
maybe I can continue my favorite hobby
for many more years,"

If you are one of the amateur radio en­
thusiasts who comprise part of the 15 mit­
lion hearing-impaired Americans, and
you have v trtuauy given up hope of future
communications with old and new friends,
you may soon be able to tell Charlie the
same thing .

Those with normal hearing cannot
know and appreciate the deep ceores.
sion and frustrations encountered by
others who lose their ability to hear or
comprehend. They do not understand
that the need to be able to commun icate
with others becomes more important
than ever before ... and more difficu lt.
The frustration wh ich accompanies con­
stantly missed punch lines, garbled
phone calls, and requests that others
speak louder or more slowly is frequently
very traumatic . The normal tendency is to
avold any and all situations in wh ich the
problems are magnified, such as dining
out, movies. lectures, pa rt ies, and even
church activities. A good hobby is often
instrumental in minimizing th is tendency
to become a hermit.

Because of its ....ery nature depending
upon the ability to communicate with
others, those who have enjoyed amateur
radi o may find it more difficult to continue
their favonte pastime. To the uninitiated,
hearing aids can be a liability in many
situations. They amplify all sounds. not
just the ones desired . The backg round
noise at a restaurant or party may totally

·P.D. Box 703. Morristown. TN 37815
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A simple assistive listening device that
you can put together from readily avail­

able parts.

obliterate the conversation we want most
to hear. Many newer hearing aids are
equipped w ith a telephone, or "T, "
switch . When the switch is in the normal
position. background noises. as well as
the voice in the telephone are amplified.
When switched to the "T" position . the
signal is picked up by inductance th rough
a coil in the hearing aid. ONLY this signal
receives ampli fication. Although still
present, the background sounds do not
receive the boost.

" Assistive listening Devices" is a ge­
neric term which inc ludes both commer­
c ia l and personal devices and systems to
improve one's ability to hear and under­
stand. Some uti lize AM or FM radio trans­
mission. Others use infrared light

sou rces. Another type finding consider­
able success incorporates an audio loop
which acts as the inductance coil in the
hearing aid . These are available invarious
sizes to meet different needs. Large loops
and amplifiers are found in churches and
theaters. Medium-size units are used for
programs involving smaller groups. And
personal AlDS. as they are known, are
beneficial to many individuals.

For portable use at seminars, churches,
or your local amateur radio club meet­
ings, the device wou ld consist of a small
amplifier wh ich may be carr ied in a jacket
pocket or worn on the belt, a tie-clip mi­
crophone, and a necklace-style audio
loop which may be worn under the cloth­
ing if desired. Sounds detected by the
microphone are amplified and sent to the
audio loop wh ich " transmi ts" the signal
to a hearing aid by inductance when the
" T" switch is in the correct position. The
mike may be held in the hand and pointed
at the desired volce. placed on a con­
ference table, or even held by another
passenger in a car to minimize wind and
road noises.

CO readers, due to their knowledge of
and interest in electronics, wi ll visualize
the benefits, theory of operation, and al­
most unlimited number of applications in
wh ich the device will prove helpful. par­
t icularly when an audio patch cord is sub­
sti tuted for the microphone. By connect­
ing the small amplifier to other sound
sources, suc h as a te levtslon . stereo, or
shortwave recei....er th rough an external
speaker or headphone jack, only the de­
sired signal reaches the hearing aids,
whereas the mike w ill p ick up some ex­
traneous background noises.

Those with normal hearing may adjust
the TV vo'ume to a comfortable level . The
heannq-impaired pe rson can then adjust
the vofurne controls of his AlD and hear-
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Marathon, Greece, was the site of a victory of Greeks over Persians in
490 B.C., the news of which was carried to Athens by a long·distance
runner. Today, a marathon is defined as a long·distance race (usually
26 miles, 385 yards [42.195 km] characterized by immense
concentration and effort on behalf of the participants. In modern
times amateur radio operators have provided the communications
link for many of these events.

Amateur Radio and The
Miami Orange Bowl Marathon

BY ELLEN WHITE", W1YU4

Installing the starting line banner.
EC W4IYT's certificates awarded to the

amateur volunteers.

T he January 5, 1985 Miami Orange
Bowl Marathon. a race with over 2000
pamcjpants. began at 7:09 a.m., a dark,
cold sunrise on what should have been a
traditionally mild south Florida winter
morning. Three hours earlier, the 100­
plus participating rad io amateurs had be­
gun 10 man their posts, determined to
demonstrate to the south Florida commu­
nity just how a fraternity of enthusiastic
amateurs gel together to serve their com­
munity, justify the terms of their license.
and have a great time! The specific job of
communications unde rtaken was one of
considerable magnitude. involving indi-

* t 9620SW234 St., Homestead, FL33031
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viduals and repeaters in bOth Dade and
Broward Counties. In fact, this was their
largest amateur radio communications
undertaking ever.

The Course
This may well be one of the most scen­

ic marathon courses in the world, stretch­
ing over 26 miles from the race start at
Haulover Beach (no rth of Ba l Harbour),
past the glittering betels of Miami Beach
fronting on the Atlantic, through the Art
Deco district, ski rting the memorable
c ruise ships, crossing the MacArthur
Causeway (with a non-stop view of Mi­
ami 's impressive skyline), continuing
through the c ity's metropolitan center,
and into the tropically landscaped and

shaded Coconut Grove, finishing up at
Miami 's City Hall.

The Organization
This operation came under the umbrel­

la of the Dade County Amateur Radio
Public Service Corps (ARPSC). As is tradl­
nonaf. responsibi lity for this unique run­
ner's event was once again will ingly as­
sumed by race enthusiast Don Gilliam­
sen, K4EAU. Weeks, albeit months, of co­
ordination with race officials and the lo­
cal amateur radio community took place
prio r to those hectic days preceding the
Marathon when net managers selected
their operators to perform the manifold
communications requirements. The
uniqueness of the course (distance, ter-
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Hote 1. To eliminate any ~sibHity of shock, an inline fuse may be used in the lead attached to
the necklace-style loop, if desired.

Notl 2. several lOOPS may be assembled. one with an 18 illCh lead to be used in cconc and with
microphone. It is a lso suggested tnet experiments be conducted with verccs sizes of 3· and
e-conocctor wires to achieve optimum results with your particular type 01 hearing aid and ee­
gree of hearing loss. II wire is boughllrom bulk rolls. the cost is nominal.

Notl 3. A llhough a discontinued item, some Radio Shack stores still have a small p lastic case,
Part No. 44·691, wnich ma kes an ideal holster for wearing the mini-arnplitier on a bell.

PriCe
$ 1.25 (est)
$ 11 .95
$ 9.95
$ 2.00 (est.]

loop cable

4 -CONOUCTOR lOOP

277-1088
33-1058

length of audio two-conductor cable suffi­
c ient to reach from your chair to the
headphone jack of your receiver. Solder
and wrap.

4. Attach a 'A inch phone plug to the
other end of audio cable. This will con­
nect to the headphone jack of your re­
cewer.

5. Place this loop around your neck.
plug into the receiver, set hearing aid(s) in
the " T" position with volume on low. Turn
on the receiver and adjust volume con­
trois of receiver and hearing aids to meet
individual needs.

RadiO Shack No.

Parts List

RF PRODUCTS
P.o. Bolt 33, Rockledg&. FL329SS, U.S.A. (30S, 631 ·077S

- -- ----17:',

]-CO"lOUCTOR lOOP

local distributor of AlDS and try one of
the commercial units or assemble the
simple one described. Hopefully, you will
find , as many others have, that an As­
sistive listening Device will reopen doors
to enterta inment and pleasure previously
closed, including amateur rad io. Good
luck!

Audio Loop Instructions
Plan1

1. Using a 42 inch length of 3-con­
ouctor (minimum) wire, remove 1v.. inch
of outer insulation, any paper wrapping
present. and r. inch of insulation from the
internal wires.

2. Fold the two ends into a large loop.
Twist the bared wires together as shown
in the diagram. Solder the connections
and wrap with electrical tape.

3. To the two remaining leads, attach a

Loop cable

Plan 2
1. If sufficient volume cannot be at­

tained, connect the audio loop 10 the
mini-amplifier with an adapter. Use an
audio patch cord between the miru-ampn­
tier and your receiver to boost the re­
ceiver output.

,.-----.-----.-.... UP YOUR ERP-----...,
MAGN ET MOUNTS

For HT owners operat lno Ins ide a vet! lele and went ­
ing increased TIR range, RF PRODUCTS has the low
cost SOlu tion.

RemovfI your BNC antenna f rom the HT and mount
on the RF PRODUCTS BNC magnet mount. Install the
magnet moont on the roof top and connect the BNC
co-ax connector.

The magnet mount (part no. 199-4(5) has 10 leel 0 1
small (5132; co-ax with BNC conector ettecneo.
PRICE $15.95 M.O. or cashiers ck., via UPS gnd. Fla .

,"'.:' reSidents add 5% tax , for air UPS add $3.25
The RF PRODUCTS Magnet Moonts are one of the lew mounts available that can be repaired
should the co-ax cable be damaged. The large surface area capacitance disc provides proper
grou nd plane coupl ing for 1,. and!w'8 wavelength VHF and UHF antennas.
MODELS AVAILABLE WITH THE FOLLOWING CONNECTORS & CQ-AX TYPES.
ANTENNA CONNECTORS; BNC, TNC, t 118· (MOT.), 5/16-2. SnJD, 31&2. SOCKET.
CQ-AX CABLE: RG·l22/U, RG-58AIU. mlnlBlt
TRANSCEIVER CONNECTORS; BNC. TNC. PL-259, type N.

42 · length of wire for loop
Mini·amplifier
rte-cno microphone
Audio z-ccnccctcr cable
Optional: var ious eaten cords

ing aids to meet his own needs without
disturbing others. Plugged into your re­
ceiver. nearby conversations and the
window atrcondtnoner noise wi ll remain
unamplified.

The device will not, of course. reduce
or elim inate any internal interference
riding piggyback on the carrier. Whatever
enters through your antenna and re­
ceiver will be picked up, amplified. and
transmitted to your hearing aids. Still, the
benefits far outweight any negative as­
pects of the device.

Several personal ALDS are now on the
market. They have been found to be ex­
tremely helpful to thousands who have
tried them. The one described should not
be expected to perform as well as the
superior commercial units. However. it
may be all you need at the present time,
depending upon the type and degree of
hearing loss you have. It will. at least, let
you know if such a device will help you
and enable you to make a more know­
ledgeable decision related to the pur­
chase of a commercial unit.

In actual tests, when the necklace au­
dio loop is plugged directly into a head­
phone jack, some primary sound sources
have been sufficient to "drive" the audio
loop without the use of the mini-amplifier.
For this reason, it is suggested thaI you
first try the loop with your receiver with­
out using the amp. If you are unable to get
an adequate signal, than add the am­
plifier . Remember to start your initial
tests with all volumes set at the low posi­
tion. This includes your receiver, hearing
aids, and the ALD. Some lind optimum
benefit is obtained when the ALD volume
is near maximum and the actual volume
controlled by the source and hearing
aids. Yours may differ. so to prevent fur­
ther hearing damage due to excessive
volume, start low and adjust aU to meet
your particular needs.

With various patch cords. the AlD may
be used with a portable radio while jog.
ging to reduce traffic noise, with a metal
detector to minimize the exaggerated
sound of a breeze on a windy day, or with
an aircraft radio or mobile amateur rig 10
offset the wind, road, and engine noises.

Self Help for Hard of Hearing People,
Inc.. known as SHHH. is a non-profit or­
ganization devoted to hearing conserva­
tion and improving the quality of life for
those affected by severe hearing 10::>5.
The Journa l. the magazine for members,
frequently contains articles and product
reports on new equipment which may
help many of its reade rs. The member­
ship fee is currently $1 0 .00 per year.
SHHH maintains a file on manufacturers
of these and other devices and systems
for both personal and commercial tunc­
tiona. Hearing impaired readers of CO
are urged to write to SHHH, 4848 Battery
lane. Suite 100, Bethesda. MD 20814,
for further information on membership
and products that are now available.

Before pr icing your rig for sale, visi t a
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Communications van net managers (Jeft to right): KE40F. N4BO. W4SOG. WB4HFK.

Marathon communications organizer
K4EAU (righ t) with Runners Internationa f.

Inc. President Basil Honikman.

,

Dade County 's Emergency Communica­
tions Van. the amateur radio "center " for

the Miami Marathon.

Say You Saw It In co

rain variation, etc.) made repeater use
both desirable and mandatory. local re­
peater clubs cooperated in superb fash­
ion, permitting constant access to their
machines. with sponsoring c lubs addi­
tionally furnishing numerous race aides.
Special kudos to the Fellowship Repeater
Club, the South Florida FM Association
(both mach ines), the Southern Bell Pio­
neers, the ARD (925 machine). and the
Mercy Hospital Hepeater Group. Simplex
ope ration a lso was utilized on both
146.52 and 146.94.

The Jobs
The jobs were many; spotters with offi­

cial time c locks throughout the course to
be sure elapsed times were perfectly syn­
chronized; mobiles to spot and report
problems: amateurs at medical stations

The race route.

to assure prompt relay of necessary re­
quests; hand-helds with the Press Truck
and with the double-decker English·style
bus which functioned as a VIP van con­
taining the many race sponsors; coordi­
nation with police of five different munici­
palities; etc: all backed up by the opera­
tions base, Dade County's Emergency
Communications Van, at the race end.

Communications Center
This centralized communications facil­

ity housed the individual net managers
running their own specialized race nets.
We were fortunate in that van equipment
was provided by the Dade County Emer­
gency Management Center. Similar con­
trol stations would be in other areas,
thanks to the ease of 2 meter operation.

Media coverage for this world-c lass
event, an event sponsored by Runners In­
ternat ional lnc., was extensive. A truck
filled with reporters, cameramen, and
your semi-frozen reporter preceded the
race, while helicopters hovered over­
head for video coverage of significant
race events. local radio station WIOD nt­
erally provided blow-by-blow race cover­
age. wh ile giving numerous plaudits 10
the amateur rad io community lor the ser­
vice it was rendering.

Crnlque
Immediately following the race,

K4EAU gathered his net managers to­
gether at the communications van and
held an on-the-spot critique-a review of
problems needing correction. It was evi­
dent that the Medica l Net itself needed to
be isolated and not combined with the
" service net" Next year five fully
manned medical triage stations will be in-

W4KGJ. long-time South Florida SCM.
acted as a spotter afong the route to pro­
vide emegency assistance and service.
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Post-race critique (left to right): KE40F, W41YT, W4SOG, WD4LKY, WB4HFK, and
head honcho K4EAU (wearing one of the orange official marathon shirts supplied to

the volunteers). Missing net managers were N4BO and K4CAG.

K/4T managed a smile as early as 5 a.m.
Joel is me new Southeastern Division
member and chairman of the ARRL's
Emergency Communications Advisory

Committee.

terconnected as one "autonomous" enti­
ty. Large placards spelling out "Commu­
nications, thanks to Amateur Radio" will
be placed prominently by each participat­
ing amateur radio " station. " These plac­
ards win be 01 a size immediately identifi·
able to the viewing spectators and the
media. There is a distinct possibility that
the 1986 Marathon will be looking at util iz­
ing Packet and/or RTTY for faster report-

ing of emergency and service problems.
At this critique session EC W41YT had the
opportunity to bring up to date his particl­
pant's roster to be able to accurately and
rapidly provide ARPSC awards.

Quality
There is a fine line in numbers involved

in any public-service event, that tenuous

line whereby on one side there really
aren 't enough warm bodies with HI's to
go around and on the other side there are
too many eager amateurs falling over one
another. The Miami Herald's January 4,
1985 issue had a marvelous line which
seems to sum up all 01 it: whether in oper­
ating, in spotting, in reporting, in running,
or even in life, " Quantity yields to Quality
in the long run." II

A.G.W.
ENTERPRISES

Route 206-RD 10
Vincentown, N.J.

08088

CI RCLE e4 ON READER SERVICE CA RD

HARDLINE
7/8"·50Q

DISCOVER THE ULTIMATE
POTENTIAL OF YOUR STATION

609·268-8166

Add SJ.lXI
~ and Handlhg

PIlICE

$46.75

Designed for
APARThIl'NTS
MOm.5
VACATIONS

MODEL Ap·10

a.R PROOt..CTS MADE IN USA

~BAlUDtR a W1LLIAIISON
~ Quality Communocataon Produck Since 1QJ 2

AI yOUI' Distl'itJI.ftcn writ" or coli
10 Conal St!eel, 8nstol PI>, 19OJ7
(215) 786,5581

Quick Simple Installation. Operates on 2, 6, 10, 15,20,30
and40 meters.All coils supplied, OnIy22-1j2 inches long,
Weighs less than 2 100, scconeo with 10 ft. RG 58 coax
and counter poise. VVhip extends to 57 ocf-es. Handles
up to 300 watts.
'VSINR-1 .1 :1 wtlen tuned
_ b _ """* CI'lO _ M:W~

CIRCLE 78 ON READER SERVICE CARD
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<4 W2VS Antenna Traps
Add these traps to your dipole and

gel low SWA on 2 10 6 bands. oecen­
dong on how many you add Antenna
wee and custom kits also available .

• ~
• Coaxial Antenna Relays

• •- • • Remotely se lect "0 10 9 antennas
• , lrom your n ansmater. using only one, • •.- • coaoer cable . Environmentahzed . highr-, , power and low loss

Free Antenna Accessories Catalog

Qur baluns . cen ter insulators and In·
sulators have been preterred 101' 20
years by Hams, Industry. and the armed
toeces . Protect against TV! and lightning
1,8-200 MHz .

W2AU and W2DU Baluns.
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ICOM DAY!
Saturday. June 22. 1985
9.00 a.m . Till 5 ,00 P m .

the
HAMSTATION

220 N , Ful10n Ave

Evansville. IN 477 10

LARGE STOCK Of NEW EQUIPMENT
AT DISCOUNT PRICES

OTdIl~ & QUO!" '·800-!>23·1731
Inlo &S3NICe 812-422-{12!>2
Ind,ana RlIs"",nlS 812 ·a22.(l231
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u through the
bd QSO's and·Mc

"I 'he I U .~ performam e o f lht' Kl ·31A a nd Kf -
34XA Tnband Ant rrna SX~lf'm s a rt' the n-sul t o f AL/I1'.1
unf;omplOmisin~ a p p roach 10 antenna perfo rmance a nd
reliahiJit} .

Our u n ique dt's ig ll uufi ~ li near loading
.fC{'hniqm~ with High QA ir Ca p:u 'tmrs for peak eHicit'1II Y.
Dual dnven elements deliver .,~lolII)band('r " gai n a nd 10 w
VSWR to make ev en ban-foot so lid M alt' ri~ work Iike
kilowatt s.

The four e-k-menr KT·34A is exp a ndable 10 th e hllt'sl
KT·31XA using lilt' available K'1~~1XA upgrade kil o

See thecom plete line of KLM'sanlm na.~ endeq uipmen t
at your local dt'ala, or writt' lOT our catalog.

electronics, Inc.
p.o. Box 816

MOIK3 11 Hi ll , CA 95037

CIRCLE 68 ON READER SERVICE CARD

$79.95
add 13.00 sh ipping U.S.A.

Size S"W. X 4"H. X 51h " D.
In stock at your dealer or o rde r d irect

* 1.8 to 60 Mhz, range .

• Unique lollowlhold reading will
lollow peaks or hold mal peak tor
10 minutes or when released.

• Accuracy ± 5Dfo of full scale.

* Requires 115 VAC for peak opera­
tion. Will function as avg . wanmeler
without external power.

• 0-211. 200, 2000 watt stale and SWR.

MEASURE YOUR P.E.P. OUTPUT POWER
fIt

MACAW
P RM-l

,OR B
•

The HAM-KEY Co.
DIVISION OF HAM RADIO CENTER , INC

8342 OLIVE BLVD • 5T LOUIS . MO 63132

ORDERS ONl YCAll TOll FREE

1-800-527-0807
CIRCLE 69 ON READER SERVICE CARD
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• Graphic LCD Display 0 1
Operating Features

• 1(1()% Duty Cyc le (1 Hour)
Full Output Ail Bands

•

list Price TS-940S
$1999.00 wlAntenna Tuner
$1799.00 wlo Antenna Tuner
CALL FOR PRICE
• TOP 01 the Line HF

Transce iver
• 8ame Features as T89308

PLUS:
• Optional Ful l Coverage

Automatlc Anlenna Tuner
(160 Meter Thr.ough 10
MeterslCALL FOR SPECIAL SALE PRICES!

• General Coverage Receiver
• Superior Dynamic Range
• All Solid State -28 VDC Final
- a SK CW
• Optional Automatic

Antenna Tuner
• Dual VFO w/8 Memories
• Dual Mode Noise Blanker

r5-9305 • RF Speech Processor
• SuilHn AC Power Supply

T5-93OS wlAntenna Tuner list $1799 • MUCH, MUCH MORE

T5093OS WiD Antenna Tuner list $1 599

Tl·922A list Sl 229.95
CALL FOR SPECIAL SALE PRICESl

T5-830S-T5-S30S 110-10 MeterHFTr.nsctllwoen;
. ...11 Solid State beepl _ RF SpKoch ProeesSOf

D"ver and FlnaIAmp""er - "dlu.laDle Noose Blanker
_ Wide Dynamic; Range _ full SoeleCtoonolOptoonal
_ VarIable Ban'h..ldth Crystal f,Ile<S

Tun;"9 (Ts-aJll) - Bu,It-In "'C Powe< Supply
_ If 51'>111

T5-830-S List S949.95 T5-S30S Lilt S739.95
CALL FOR SPECIAL SALE PRICES!

_ 160-15 Melers
o 2KW PEP Input Power
• Pa" of Rugged 3-SOOZ

TubeS Included

• ComlU'llbIe Wlt l> all
Kenwood T.....scervers
and Many OIIletS

o BUIll- In l1OV - 220 VAC
f'owef Supply

TM·211A ListS369.95 TM·.11ALiltS«9.95
CALL FOR SPECIAL SALE PRICESl

I H·9130 2 Meier AII·Mode Transcelv&r
o 25W Outpul-AII Modes 0 Dual VfO
o Si . Memor ies -with 0 Hi·La Powe' Switch

Batle,y Baek.up 0 High PfI,'o.manee
o Memo,y and Band Sean Noi se Blanke,
TR·9130 LIst S529.95
CALL FOR SPECIAL SALE PRICES

TM·211A1TM-411A
2ml7GemFM
Trlnscel_

oa aAs fET F.or'lt End
- t eee Encode,IM 'e
oBandiMemory sean

025W Output
oPrio, i ty Wal ch
-ume Compac !
oOual VFO-5 Memo" es

TR·795017930
o La'ge LCD Readout • "'utomal le Ollset
. 21 Mull l·Fu""l ion Memory 0 BUIIt·ln Encode.
• Littuum Back·up 0 Memo,y or Band sean
o ~5 Walt s ITR·7950) 0 MUCH, MUCH MORE!

25 Welts (TR-1930)
TR·7950 list S399.95 TR·7930 List $359.95
CALL FOR SPECIAL SAIoE PRICESl

R·2000 Reeeiv&r
R-600_R.l00S_R·2000 Receiyers in Stock!
CALL FOR SPECIAL SALE PRICES-SAVE SS

TW-4000A DUll Blna.r
2m Ind rcem FM in One Compact Plckagel
o Big LCD Readout 0 Dual VfO
o 2!>W Out put -Both Bands 0 aaAs FET F,oni End
o 10 Me....".;es wfSca n • 161<ey Up/Down Mic;

and Back·up
V5-1 Voice Synthesizer Ind Other Acc...orIesln
Siock - CALL FOR SPECIAL PRICESl

T5-711A (2m)
T5-811A(7OCm)

AlI·Mode.
Multi-Function
Tr• ....cei_

Dlv. of Texas RF Dlstrtbutors Inc.
1108 Summit AYe., Suite •• Plano, Texas 75074

TEXAS TOWERS
l'

TR·2600A
New High Tech
Compact 2m HT
o LCD Readout
o 10 MemOries wl LiU,ium Backup
o Band And Memo,y sean
o Built ·;n 16 KIlY Tone Pad
o Eolended 140000-1 ~8,995

f,equency CO.erage

lIsl S329.95
CALL FOR SPECIAL PRICE!

• 1W Oulput
0 16 Key Tone Perl
• Oploonal H. adsel Ava,lable

TSt70 0u..:I B.lnder-All M. Tf1InM*I_
lim, lorn, 15m, and 40 rn

- Dual VFO _Noise Blanker
_ Qual VFO _ 25W Qulpu l _IF Shilt - VOx, Narrow FiII "..s.
_~ Memorie$ _ Buill ·;n 120 VAC Pow.. Supply - l OW Qulpul AC Supply and Ot~
_ Memory & Band scan _ Nose Blank.. _80 Memor ln AccnSOfie$ Avail...ble

Usl S229.95 (2ml S239.95 (7Geml T5-711A List $699.95 T5-811A list $899.95 T5-870 List $699.95
CALL FOR SPECIAL PRICES! CALL FOR SPECIAL SALE PRICES CALL FOR SPECIAL SALES PRICESl

IMPORTANT-Prices shown are suggested by the Manufacturer. You can Save Money with a
Big Texas Towers Discount! Call today for our Special KENWOOD Sale Prices and Saye US!!

Telephone
(214) 422·7306

Store Hours: Mon-Frt: gam · Spm
Sat: gam ·1pm

(Pile.. & ........labol.' , S<l0te<;1 To Ct-ange W,II><>ut NotOCel

TH-21ATf41AT
Ne. Pocket Size
2mf7Ocm HT

Say You Saw It In CO
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IC·751
Plu. 2 Bonua Items
o es-as Intflrnal AC Supply
• SM~ Des" M I~ rophQn.

Regular $1598.50
$1399 S. ,. $199.50

FT9~O CAT SYSTEM
AC Power Supply, Ful l B'eak·in CWo

SSBIAMIFMJFSK. I'll' Speech Processor

List Price $1659
CAll FOR SPECIAL PRICE

FT757GX
...;1/'1 Gene'a l Co_a'aoe ReVR

,,'lClu" es CW ke ye ' . AMII'M , CW loiter

List Price S859
CALL FOR SPECIAL PRICE

liSI 531'9
lis t S.J99
LIII S399

Telephone
(214) 422·7306

VH F/UHF Mun ..node Pom,bles

FT 6901'1 50MHI
I'T -29ClR ' • .U,l Hz
FT-790R 430MHl

n·2700RH
• Dual Band 2 Mtr & 440 MHz
• Compact Size
• 25 Watts
• Orossband Ful l-Duplex

Capability
List Price $579
CALL FOR PRICE

FT726R

FT·77
Perfect Mobile Rig

List 5599
CALL FOR SPECIAL PRICE

List $899.00
CALL FOR SPECIAL PRICE

,OpHon81 m odules lo r lim, 43(1.•• 0 M HZ)
Greallor 5"elli te Wo,'

FT·209RH
NEW High Tech
2mtr HT
5 Watt Output
NOW IN STOCK

CALL FOR YOUR
SPECIAL PRICE

FT·270~H
New 45 watt 2M mobile.
List $439
Call For Your Special Sale Price

FT230~2mu FM .. . _. LiSl S359
FT13OR U O MHz F M , " l .SI SJ9'}
• 10 Memo" . s • Two VFO' ,
• LCO RU dolll • 25W 0..1
• Men>oty 0 1UpiOown S<:. ..

Cali loday fO!" $pe<:.al o.scoun'
Pf ..::e & $awe is

FT·ONE
With Four Free Fi lters

List Price $3074

Call For Your Special Sale PrIce

Caliloda y 101' Spec,al DIscount
Pn CfI & S.... ss

------+ = =--

IC-02AT
New 2m HT

Ca\\\

fO~:~~s ,
Vf\Ce .

iII.--=.s-.' r-'""' ..', ' !o-J"• J I f

8O-10m mobil. unit

Special Price $589
IC730

IC·290H 2 mtrs
IC"'90A 70cm
All-Mode Tran sce iver

Call For Special Price

R71 Receiver
Call For Special Price

TEXAS TOWERS

IC.2AT $219
IC.3AT $239
IC.4AT $239

~_~:~i ~~- .
•

IC·27A, IC·27H,
IC·37A, IC-47A
All Now Avai lable

Call For ~I.I SIll. Prices!
Sue SSS!

All Acc. ..or1e. in Slock!
BP2 Bane'y Pack S39.5O
BP3 B.He'y Pack , , . ,. ,. ,. ... $29,50
BP~ Battery Cu e, ,.. ,$1 2.50
BP5 B.Hery Pack , .. ,. , $<'9,50
BC35 Bu.e Cha'ge' , _. . . $69 00
CPllig hle.Co,d . . _ $9,50
OCI OC Co.d $17.50
HM9 Spe,~"'IM I<: •. . ... _.. _. S:W,5O
LC10 l ea'''''' Case . _. _. _. s:w gs

IC271A1H 2 mtr.
ICo471A1H 70 cm
Perfect Oscar Equ ipment

Call For Special Prices!

IC·32OOA
• Compact Dual Bander
• 2 Meter (140/150 MHz) &

70 cm (440/450 MHz)
• 25 Watts • 10 Memories

List Price $549 CALL FOR PRICE

Dlv. 01 texIS RF Distributors Inc.
1108 Summit Ave., Suite 4 • Plano, Teus 75074

Store Hours: Mon--Frt: 9am · Spm
S.I: gam · 1pm

l Pfo<:e . & il . a " . I>' h' y S"I>I"'" T0 cn....~ W" 1\O\l1 NOl,ee l

60 • CQ • June1985
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OTHER
SPECIALS

OSCAR/VHF DX
EQUIPMENT

- ....... -

TRANSCEIVERS AMPLIFIERS

kENWOOO MI RAGE
TR91JO 2m All MOl1e 2~W 5CAL~ Bl08 2m OOW out /lOW In '"
TR711 A2mBase2~W $CALL Bl016 2m 160W0Ill/1OW in 'N
TR9~ 70Cm All MOl1e $CALL 83016 2m l60W 0Ill/3OW in "TR81 1A 70Cm Base 2~W SCAll 024 70Cm 40W GIltl 2'W in "D1Ql0N 70Cm lDOW GIll/lOW In "ICDM
IC290H2m All MOl1e 2~W ,.., THl CORP.
1t271 A2m Base 25W "" Hl l10V 2m l00w Glltl3·1DW in ""IC271H 2m Base l00w $789 Hl l60/2~ 2m T60W 0Il125WIn $269
let90A 70Cm AI MOl1e lOW "" Hll60V 2m l6OW out/ 3-1OW in ""let71 A70Cm aasezsw see Hl4W zecm 45Wovt/1OW in ""let 71 H70Cm Base 75W ,..., Hl90U recm90W OIlt/1OW In sara

YAfSU ANTENNAS
FT290R 2m AII ..eoe 2W .,,,

CUS HC RAFT
FT726R Tnlla nd An Mode $779 AI44·20T 2m 2Ge1cir pol '"726/70 70cm IT"IOGuIe ""726/SU D!JpIe. Mooule ses 416T8 70Cmcir pol sss
FT790R 70Cm AI Mode IW .,,, PS.t 70Cm Cirtlllarity S.... ,ICh '"AOPI 2m/7Ocm Oscar Pac~ $149

TEN·TEC ".2510 Saletillt $1."lt1Oll ,.." 2m-14c 14e12m .... / cir S....,lch S89
2m·22C 22t1 2'1'1 W/ Clf s....,\Ch 5119

ROTORS 435-1 8C 70Cm ..../ cu SWItch $119

Ken Pro KR~ EIeoI Rotor ""Ken Pro KR400 Azlll'l ROlor $149 HAROLINE a HEUAl
Alliance HDT3 Az,m Rotor '" 'fI" Alumll'lum Harljllne $7911T

Hy·Ga ln Ham 4 Az,m Rotor $219 v, · LOF-SO Hella. sI 69f1l

ASTRON POWER SUPPLIES
H.... lIu'. H"lI~ Quah 'y Iluogood R....bI4o

• ,_ UI',-'l'i WIlC (NI;Ioo! 1l 81'OC • ~v

• ' ,,_ - \<0'. .... . _ ._
• c.,., l ""'"""l ' c, PtOlet,,,, c_<"",
• III 50< *.... _ -a seo-... w_ " Ole'

.._ -e- a_ IC'S _ _ .

AS-a J • • ,.
"S" ~ , ..
"S,~. , .~ .-
"S2(I& .. >0 ...- .. "" ",.- ~ " ,n
~ ~ " ...
- )' "., · ft
"S..... J' "., ' ''''

AMERITAON,,_
SALE $379

cp·, COM PUTE R PATCH
List S23!U 5 SALE 11" .!I5!

81016
$249- .- " - - f:i, ~~.-&'0 . , .. •• ,~ ,- •• ""~, ~ ~ ~ - .. ..
~" ~ '" ~ ,- n ' no

". ~ '. ,~ - '. .'.. ' 0'6 ~ •• ,~ ,- - ""~. ~ ... - ,- ... .'.= '" ~ ~ - .. ..
". '" '. ,~ - '. .'.C00'1 '" '. - ,- - no
~. •• ., ~ - • .'.D"'_ '" " - ,- - ~

1IlC'_~ ... · ·_· • •• m...._....__..- -

CP1.20 1.219 CP1 ,~ 1219
MP·20 1129 95 '"" -&01 ST299'i
VIC20 MBA,r..., $79 C -6oI MBATe. ' $ 79

All AeA Ke y.'• . A,,,..." • • , Acc••_ ...
In SIOC. t

ust $699
List $289
ust $1 og

PACKAGE ' 2

TOTALLISTPRICE 518S
PAC KAGE PRI CE- ON LY$1499 DELIVERED
SAVEOVER 537S!!

vaesu FT726RVH F/ UH F
Ouple. xcvr.

430 / 726 rocmModule
SU/726 Sat Du ple. unn

Mirage 01010N70Cm WOW
Ampli fier ust 5347

THL HRA- 2an MaSI Mount Pre.JmpList $159
KLM 2M· 14C14el2m Saleilite AnI ust $112
KLM 435·1SC 70em satellite Ant ust5 14 ~
Ken·Pro KR 500 Eleva\lOll ROlor List $189
Alliance H073 1\z,mulh ROlor LiSI S219
South River 10ft Roollllpod List$59

TOTAl USTPRtCE $1527
PACKAGE PRICE-ONLY nus DElIVERED!
SAVE OVER $425'1

vaesu FT 290R amrranscewer
vaesuH 790R70CmTransceiver
Mirage 024 70Cm40W Ampl ifier lisl $21
THL HRA·2 2m Mast Moont PreampList $1 5
Cushcral1 AOP-1Antenna Pac~age ustS21
Ken-Pro KR500 Elevalion Rotor List $18
Alliance HD73 Alimuth RolOr .ust $21
South Rive r 10ft Roo! Tripod List $~

PACKAGE 14

Store Hours:

Telephone
(214) 422·7306

Mon·Fri : sam- Spm
Sat: sam - 1pm

(Proces & AWil l lilbl l ltv Subrecl To Chilno'" WIII'IOuI Notocel

W. CU $utl$lrtu!. Nlms .ncIlr1f ~I'ny clltnge$ nndId tl til your feqllirelllClnl$ Plenl cal
lor IUr Specill S.. Price$ llId SAVE US.

s.Iec:t low llu Tr. nslllruiln UnI . COfi . RatOf C.tIII.11d Pvwer SUpplie$IrDIIl Li5ti"t in
tIlr 0I1l1f .ch'trli$"lIlurf1

TOTALUSTPRICE $2428
PACKAGE PRICE-ONLY Sl999 DElIVERED?
SAVE OVER $45O'!

Kenwood TR 9130 or Icom IC290H list $549
Kenwood TR9500 or Icom IC490A list 5649
Mirage D1010N 70Cm WOW

Amphllel L,sI $347
THL HflA,·2 2m Masl Mounl PreampLisl $159
KLM2M-14C 14e12m Saieune Ant ust$1 12
KLM 435·18C 70Cm Satellite AnI ust 514~
xen-Pro KR 500 Elevation Ro1or list $189
Alliance H073l\z u'nUlh Ro1or ust S219
Soulh River ten Rool Tnpod List 559

PACKAGE '3

PACKAGE '1

TOT ALLISTPRICE $1533
PACKAGE PRICE- ONLY51249 DElIVERED!
SAVEOVE R$300!!

OSCAR PACKAGE DEALS,

Div. 01 Texas RF Distributors Inc.
1108 Summit Ave., Suite 4· Plano, Texas 75074

..j 'f;T'] :J '~:'·~
MF~ 1224 COMPUTER .NTERFAcE _ ,IS

MFJ. l22tCOMPllTER INTERFACE 1151.e5
2'02B NOise B"dQe 159 i!>
250 21l. W 001 Load 53S 95
422 Keye< 'P.od~ 189 95
90 I 'JlX1rN Tu...... 159 95
!U1DXlOWTuf>e< _ . 199 95
989 Oe.u~," 21l.W U99 95

KDK FM2033
Lisl $339 Sale $299

511425249
51 222 $279
51442 $289
LS202 $229

[J W h it I

CRI·1OO li lt 1249 SALE 1229.95 1
CR1·200 List sm SALE S2ti9.9S!

[JJ[Jl SALE!
[ltUNEW RTIVICW COMPUTE

INTERFACES

TEXAS TOWERS

425 Titan New 3KW ampli fier
I in stock·only $2195!

I . . TEN·TEe
New2M HT
Full F.llurl'd !
Ul5t $319 Stol. U79.9S!

KANTAONICS

,==~..-'

.229 2KW Tuner Kit $189.95!

i.C· :::::=--------
~CORSA I R II
~ Cau For InlOfIlll"on And Pricl

'IIIr
TEN·TEe
SALE!

Say You Saw It In CO
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BUTIERNUT
ELECTRONICS CO.

1I0HM GUYEO TOMIIS
10ft SljCt Set!IOIII

2116 S3950 2SG $49,50
456 SI12_50 SSG $134 50
.... 206 . n6, t5G I. $$G AccaMfln
II S.lll OIsc.."' ..... . CAll,

De"..,~. In TIliI eon" ,..
USA A' Iio A6d, I~ Con (F srup-
po ng On Bull.,.nul Ac<;n.__ A lSO
_ Purer•.,..., W"h Anl_ ,J

HF6V $129 Deliy..-.d (Cont. USA)

• Full Lega l Power 8Oi10 MeIer,
• Optiooa l StUb Tuned Radial Kit

MtIdeI STR II S29
• Optional Roof MQUnting Kil

MtIdeI RMK 1l S49(includu STR II)
• Opligr'laJ l60 Meter Resonatgr Kit

Mode. TBR 160HD SA9

New 8Oi40 Met...
Verttcal Antenn.
HF2V $129 Delly....ct
(Continent. 1USA)
• Optional 160 Me te r ReSQnil IOf
Kit Model TBR 160$ S49

- .- ~"". -.- """ ." 1~ · IllII ""fKl!>!>II ." 133 11111 ....,,,.,, ", U11llh ....
fK. !>14 '" J.4 1 1ll11 I n "
fK. 5!>4 "' 29 1 11111 "'"f U164 '" n . , "'".. ....

.l>G~ llouCIlt .. ....
.~. ••

lnrl 60" I I H'''ll'f &~.

• WUld Alu " l _S$q n
1200WPE P Input

T_ noggMetl"UP_
.. _ ... I I~"- T ..

T_!AIIrl~II ......
On s._ tor III • d III .....

"'lOroul
To ..... 00'1 .

___ -"'Is 1 "-

"-_T"'blK1..., ,..,
ChectI ,

• ... . .. _tnoct\oA
. .... dip gahotftI2M ,hi><
''-''':IMooo
•~_ '"'" tt.M and
lOIor pial.

• TOUlIy _ -. ' ~~ 1~'1 flO
...,. no 1 1

..... UtI .. ... lMll l.-l WI
J6 0 II 20 U 9 0 5011 II S6'iW S~19

~I 0 II 20 ~ II 9 0 5011 II II I~ $899' I--'.'"",,,,c.::e::-,,,,,~,,-::- ~
!>oI OII 210 11 1& 5011 11 S20 I O SI~

700 11 n Oli 1& 501111 lA l~ S31 99

16 0h nOh l!> Illh s n Oll c..

MINI-PRODUCTS H()..l
UST 5111.5. UU 5151

,,<10-
~--._'

• WlIl'il Spin " 11 n
• Boom "~ In IonO

­"""SO
"'"U••1UlI
l _ lleIll...
1_ " .:11

"".."

~"

""....

_.D I III

ROHN
Self Supporting Tal..,.

On SALE!
fREIGHT PREPAID

• All S... ConslrutIion--• Gifo4niZ'ld FiNs/I- long I.ilt
• TOUIy Frw Sti/lCINIg- Mo.......
• Americi 's lIeslT_ 8\ly_
~.S- S

• C(Ilnplele WitIIIlne "..,- -• In Slock Now-Fm

""""~, .
11 .
It .
11 .
I .

I' " •

­~..
N'UI
~.~_.•_..
-,.,.. a ' .. _ e-.
.... .. Sl-. _ 1I ....-CUSHCU FT

1IVl~!IF ".TlIIfIAI
.0.) ) ...1_ Il" "" . .. 1_ SlII
Jl3 WI~/l"' VI<lS2 l'9 . '.)/41... ..... u I~

Ill' _-u.III".nlllUS
ID' JCO S !r.I ID-4CD 1109
1!>-3CO S11 9 1~'4CD 1129
2D-3CO SI99 lO'4CD 5219
6D-2CO S2I9 D4D SI.9
ntflUHF IUI_S
ASO '~ S 19 611B SHI9
2U B I 19 3219 S !r.I 1-;::-:;::-::"';-;;;;;;;;;;:;;;;;:;;:;-- - -,
nOlI S 9!1 42.B S 19
OSCUlflWlST AHnlW
AI4.-IOI S 52 114.-201 I 15
AI41-201 S &3 esre S 59
AIHMB S 29 PS4 S Ii9
VNf I UNFf _ ANTEIIIIAS
AU/-4 S 29 ' 141-11 149
2UfB S 19 n 8fB 1219
AU9-6 S 29 . AXlB S J9

H 61
e0 '2 $
It 2 2, ..
• •

rllJIfl.TII
CRANKUP SALE!
Al l Modltl, Shipped
Factory Direct ­
F~"t h id' !
cr-k ._lMh".,

• ...~ I'''' _IfUC'lIOn
• HoI Otp 0-"'- aU_
l llOtc.,1On

•~• • ,!I.IM.. _
<0101 pial.

• Tocal/)' MlI....--.""'­
no \l'Iy.' II .... -- - - -~~ ". .". '"
~ ". ."."""- • • ."."oJI
~- •• ." "
.....,.-1.......' s...~­01"'" 1\.(;, __ "".1'_
_Call' JI'hcn sno.n A..
Your TOf" DotI_-.l Pr_

... In Cotot,..,taJ U.S.A.!

'"llGlJl • It
llG'~/U l. ~ Ii
lit ·......... 3 $
\It "1\tku t 4
.. . _ 1 1

Illi-ll3U . 29111 $21111000.
~ Uplleoo_l-"S

• Jl6.2'lIU -9!l~ ...e-S-
- 1IM- 5lMc tll"" ...19 _ _ .......

..- "'" '*"· OW 'l31U _ ......__
• GoIIr " ......~·

IIlli-ll I II/II 1, ....110001
e5=
• lIGU-95'4 llitte-S- • l O-l.1
•-~ v"", JiC"" f_ o.atc:l'"

e:-toIoIt a-a C". , "fl. '
111M N _M,

,~,
S .91
S 69ln

"U
11. !r.I

Telephone
(214) 422·7306

S29 1-09 ~ S
139 1M I9lI SI
1M f l29 SIll Sl

TOWER/GUY HARDWARE
JI 16"EHSGuY"".(3990lbf>M91 S I~I"

II. "EHS GuY"". (6000 Ib 1~1I09) I 181"
~I32 • , ~ 1 A"Cfi li c..olo (lI00 lb '110"91 I 15111
JI I6 'CCMCiDIoC~p (31 16' Cl/ ~IJ2' CitlIo) I .~

114 · CCMc..oIoC14mp (1 1. · c..olo) I~~

114 'THIhomalo(htUIi SUI$) I . ~

JI8EE018" E~ & E~ lur nDuc 'Io) S6~
JI8 'EJ 1318 " E~ &..... TU'nW<~101 $I 9~

l il 'H I I I2 " fl"'&fI"'Tumbu<~" 1 19 9~

I il -EJ 1112" EI'" &J. .. TurnDuc~ . 1 SIO9~

l llfi" ~o<_6uyGr,~ S2 .
114 - P,-otormod 6uy 6,,~ S2 99
6"!Un -. "lang Eif1IoSC.... Anc/lof SI4 9
~ Guy1"",14lor(5 /ll" or 3116 - C_I SI 69
~Guy l""'14'orl1 , ."e.tIio l 52
SIS· o..no SIICopoerCIiodGroundllod 112

PHIUYlTlWl Gij YCAlLE:
Hn 61I00 ""e.- (21 00 1
HnGolOllO ""eo- (4000 lb 1
HPTG6lO1l ""eo- (6101llb .
99lll l Deo- EfllI tb 211lO/4000_.
99ll2Uleo- E.... tb 6101l _1
500;_ ,...,.e--or
UlVOllED ITUlMASTI
-,Duty SlIIIlQRs Z• OIl - GIIorIIIIl.cI '-.II

I" II" 1$" "

Store Hours: Mon-Frt: gam. 5pm

Sat gam ·1pm
(PrOCH & "'''. ' '''I>oI' ' J Sublacl To Cl>anoa W,IhoI" ,"-lOC.'

ROTORS & CAlLlS
AlIoitlU' HD13 po 'Ill II ..I....)
...."..,. UI10 13 "'l II tilMQ I
1_ H'" • (ISSOl" ti'''''l l
lelr. I_,SI.. (20 SQ" '11"'1)
leIrl HOfl3OD nu.y Oul'r (~ 5011 " '~"'lI1
~.... l A,SOd I'Uw'r OUl'r_~1QI'I ,.
ll " El ·3IXIll_ l ,iC ' " E~i_llcIWIIf

~
SIinlIiIO' _ _ I I9111

C I""'" lie'" 2' ''8 &6-m Oil r~~;;;~~;;;;;:~;;;;----..::::.4-,Ou!y I Cond _ S 36111 r
I"""" .._.. 2- . ' 8 & .."S 01)

SOUTM RlVOl aDOf 11..'001
HOT-33hTnpoo I I' HOT 'HIITnpoo m
HOI-l010 nlnpoo lA, HDT· IS l 5ft Tnpoo 1M

-V00llf IftOCIOI_-e _-uP'Ss'! ;;Mt

5319
' ... ,$199

,3O.
m...
"....~
" ~".""I I~

112'5
12~

IS<
S13~.....,..,
IS<
,,~

m

Diy. 01 Texas RF Distributors Inc.
1108 Summit Ave., Suite 4 • Plano, Teus 75074
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JUST SUGHTLY AHEAD! WITH THE QUAUTY YOU HAVE ALWAYS LOOKED FOR!
4 MEMQRY5 - 3 WAY AUTO SCAN.
DUAL vro. IF SH IFT. CW-W, 400 Hz.
CW-N 200 Hz. ALL 9 BANOS PlUS
MARS. BUILT IN ACIDC POWER. sse,
CW OR ATTY, I.F. TUNE 3-STEP
TUNING SPEED, 200 WATT PEP,
MICROPHO NE IMPEDANCE 600-SOK
OH M HAND MIC. INCLUDED.

SPECIAL!

40. 15AN06METERSAREYDUR BAse
STATION OR MOBILE WITH ACIDC
BUILT IN POWER SUPPLY CW-N 200

Hz OR USB. 2.50239 ANTENNA CON­
NECTORS, HAND MIC. BUI LT IN TVI
FILTER LITTLE TO NO TV INTER­
FERENCE, 20 WATTS PEP, MARS ON
40 AND 6 METERS.

SPECIAL!

A GREAT QAP RIG WITH THE BIG RIG

SIGNAL. 2 WATTS OR 10 WATTS OUT,
BUILT IN CW SlOE TONE. DIGITAL
DISPLAY, HAND MIC. TOP MOUNTED
SPEAKER. MOBILE BRACKET. AllOR
f iNE TUN E TX&RX. !.4KHz. 21 TO
21 .450 MHz SIGNAL TO NOISE MORE
THAN toea DOWN

SPECIAL!

.. NCG

"~

90 DAY WARRANTY ON AU TRANSCEIVERS . DIRECT FROM NCG OR YOUR DEALER

WE HAVE 12 GHz BASEIFlEPEATER & MOBILE ANTENNAS
NOTE: PRlC£S ""ll SPEClACI\TIONS SUBJECT TO

1275 N . G._ 5''''1. " ....hei... . C" 9 2808 17 t 4) 831)..4541 ~i'lGE W1TIiOUT NOTICE OR 08UG"TIQfoI

CIRCLE n ON REAOER SERVICE CARO

BENEFITS FOR YOU: aST, aSL Bureau, Awards (DXCC, WAS,
etc.), Low Cost Insurance, Operating Aids,

Government Liaison and more Much more! For You!

USE THIS COUPON OR A FACSIMILE AND MAIL TODAY.

._-----------------------------------------------------
The American Radio
Relay League, Inc.
Desk 15
225 Main Street
Newington, CT 06111

MEMBERSHIP APPLICATION

_____ Bank No _

CIRCLE 39 ON RE"OER SERVICE C"RO

C.II__-t
PC/Zl p _
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AMATEUR AND COMMERCIAL
COMMUNICATION SERVICES

- REPAIRS
- ALIGNMENTS

• TESTS

- MODIFICATIONS
- INSTALLATIONS

- EVALUATIONS

- FCC, NABER And SBE licensed
- Modem Lab
- 90 Day Warranty On Work. Perlormed
- Sales 0 1Commerci al Land Mobile, Pag ing, Portable And
Mobile Tel ephone And Marine Equ ipment Wllh Antennas And
Other Accessories
- KLM Electronic s Repair Facil ity

OPEN' 6 PM ' 0 10 PM (((~I/I([iff.!!!(~\\\!11~ ~ \ )
Sun. Ihru Thurs. ~ .. ', , c::fC::t ,

, ~l\\\\\\ \ ~~ 111111
a.tfH.cE ~1 C~""'~. I!"oIC.

517-626-6044 ~ 13313 FOREST H ILL RD.
'-= - CJ GRAND LEDGE, MICHtGAN 4&831

CIRCLE 85 ON REAOER SERVICE CARD

Cenfur'J/22
A 50·Watt, 6-Band CW Transceiver

that combines e ..ceUent Performance, Reliability,
Simplidty of Operadon, and Low Cost.

Please _ all'~ ,nqUIf_ ll"lICI"
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• l)nMlllllkl. &rwa Aanl¥wury '111b I lIM • The
Greek Radio Amateur Union. Macedon ia Division,
will celebrate the anniversary 01TheSSll loniki by hay·
Ing so ametecrewith the specia lpref l)(SW2 011 the air
during The yea r on all bands. Each 050 will be ac­
compani ed by a scecetost card. To receive a ce.1i!·
ica te, contact at Iellst three swaccs.or one SW2 op
and lhe radio clUb SW2SV, and lTIl;IiI the appropfiate
cares 100Sl manage. SV2SV. P.O. Box 10483, Thes­
salonilQ, Greece (include 10 lACs).
• C.......... , ""1b.1IIrI S..... &111 - Fort No 4
at Charlestown, NH wih operate W1GUA ()I"I June 1
from 10 am. to 5 p.m. local lime up 25 kHz Irom the
boTtom of the General band portion 0180, 040, 15,ON
and phone. wiTh a station set up on 2 meter simplex
and a packet station. For commemorative OSL send
OSL and SASEto W1GUA. Rudy Adler.Dodge Hollow
Road. Lempster, NH 03605.
• W1r1I1.. InltIMl of NDrthltn Oblo Spedil E..nt •
W,I.N.O. willbe on the air trom 2300ZJune 1To0300Z
June 2 on 3860 and 1235 kHz. and 011 Sunday Irom
1500-19OOZ on 1235 and 14235 kHz. They will use
ne can K080 For certi fica te send lega l·size SA5f to
K08O-W.I.N ,O. Weekend . 1126 AndoYer Or....".
Mentor . OH .....060.
• SIItIlIIdl AMIIIII" ClItI 'I"IEW? N~WPwiN be on
lheair Irom Grandview. M,ssouri on Jur'le t-a tcceie­
crete Harry S. Truman's birthOay. Times: 1100-2400
UTe June 1, and 000 1-Q400 and 1700-2200 UTe
June 2. Frequencies: 7235 and 14235 :!: OAM. A ce.·
utlcete available for 9 )( 12 SASE(39C) to Soulhside
ARC, P.O, Box 41 2. Grandview, 1.40 64030,
• T....CIty ARC from lei Hlr1tor Dim· The Tri.(;ity ARC
will ope rate W1VPA from Ice Harbor Dam. the high·
est ntt navigable loc ks in the US. Opera tiorl will be
Irom 1100Z 10 2400z June 8 . W7VPA will operate ()I"I

the low end 01theGenera lphor\ebandsol 10-a0 ma­
ters. For a OSLosend an SASEto W7VPA. P.O Box73.
RiChland. WA 99352.
• It9IAT Fr.- ltWftlld lII· The Chicago Suburban
RadioAssoc. w illoperale N9BATlrom the Brookfield
Zoo in celebrat ion 01 the 15Th Anniversary of Boy
Scouts 01America on Juoe 8-9 from 1SOOZ 102300l
usiog phor\e neooeoces crr .zsoeoo 14,250 MHz. A
special CSl ca rd will be ava ilable for CSl ca rd and a
' 10 business·size SASE to N9BAT Speci al Event .
P.O. Box sa. lyons, IL 60534,
• Special Evlnt from Splny'l CCH'ntr , Ne• The Cape
Fear ARS. Fayettevilie, NCwili ope rate on June 15us­
lng the call W84YZF from 8-5 p.m. eastern time ()I"I o r
near 1235 kHZ. A special certifiCa te will be available
lor OSL and S1.00 sent 10 Hollerin. WA4LZD, PO,
Box 332. Ounro. NC 28334,
• CeIllI blIlllII. MlfY'IlMl- The Bowie ARC 01 Maryland
will operate N3GA13 trom Cobb Island from 1400Z
June 15 to 14OOZJuoe 16. Phone andCW in theGen­
eratband segments oT 8O-15as propagation permitS.
CW: 30 kHZ up from the bottom and Novice portll)fl ,
Continuous operation on 1.250 MHz. Cert ificate for
SASE 10confirm contact with N3GRIJ ,
• W7UfM from MARA ConventlDn. The Northwest Div.
ot the Mercury ARA will host the first annual MARA
convention lit Camp Ester Applegate, near Klamath
Falls, Oregon, on June 20-22. MARA w ill operate
special-event station W7UFM from 20002 June 2Q to
2400z June 22. Approximate frequencies will be
3.815,1.275. 14.325.21 ,425. and 28,525 MHz ()I"I

SSB, and 3.575, 1.115. 14 015,21 .115. and 28.115
MHz on CWoFor a special 0Sl send a large SA5f 10
MARA, c/o Jack Jakoubel<. KD1EZ, 471 Deep Creero.
Road. ChehaliS. WA 98532.
• Wtl9TEAff.. MKMb.ll· M~fS oI the lafnOlne
Emergency ARC wilt operate WB9TEA in celebrat lOl'l
of Macomb Heritage Days. Macomb. IL June 22- 23,
Frequencies will be 3.860. 7,235, 14,235 phone from
15002 to 23OOZ. Certifica te for SASE and OSL to lao
moine Emergency ARC, Dave Nissen, N9D2P. R.R.
'4. Box 210. Macomb, IL 614 55.
• WA.HPWII ffllm Anallllm, CA · The Nazarene Ama·
leur Radio Fellowship (NARF) WIll operaTe WP4HPW/6
from Anaheim,CAIromJune 22-29,F.equencieSwill
be 14.280. 14.305 , and 21.385 IiIriog daylight hours
There WIll be some 40 meIer actIVity For a SP9C181

S.y You Saw It In CQ
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co..n OL , 3.6- 6 VDC
TI L comflOl 'b/o

U::I0,~ 12O ""'@2_

$I.SOuth 10 1", $23 00

$5.00 _

EDGE
CONNECTORS

~:::::~
22/44 2Z1..-GOlO PlA1U

CONTIoCH.
156 OONTIoCT Sf'IIoO "G

U .OOEACH lo rOOl l18OO

CIRCLE 17 ON READER SERVICE CARD

QSLS by W4MPY
705 AUDUBON CIRCLE

BELVEDERE. SC 298.4..' _

A RARE COMBINATION
QUALITY AND ECONOM Y

June s. N••lnglon Amallur Rldlo Lugu. flllmaTket,
New ington, CT. COntact Tom Namnoum, KM 10 , 55
Spruce e., Newington, CT 06 11 1.

June 15. NorthAmenanT.ltconf. r.nc. IIldlo Nilwork,
O'OOZ, Contac t NA Teleconference Radio Network,
c/o Tim Loewenstein. WAIJIVW, Box 1231. Kearney,
NE 68847·1231.

June 15, Rtrllln VIIlry lladlo Club Hamll.t. Dunellen,
NJ. Contact Jack. W2WIK, 201·756·2~6 (10 a.m . to
10 p.m.).

June 15-16. Nortl'llrR K.ntucky ARC HI _ . llII '15,
Erlanger, KY.Contact Jotm A. Themes, WM4T,60 Lo­
cust Ave ,. COvi""ilton,1<Y 41017.

June 16, U •• County ARC FIlIlln ' Oar H.lIItftt,
Crown Point ,LN, Contact Gene Hunkins, KC9LH,PO
Box 1909, Gary. tN 46409 (312-821·3210 days. 219­
93Hl652 evenings),

June 16. UARS FIt1lIr1' DIY PIc*, Glendive, MT.
Contacl Dave aroeor. KC7AA, 215 Third st. HP.•
Glendive, MY 59330.

June 16, SI1Ift AIIC S.Ipfn! & h rblqll . UnionOil
Picnic Grounds, south 01 Santa Maria, CA. Conlact
Satellite ARC Swaplest. P.O. Box 17~, Santa Maria,
CA 93'56

June 16. FFnn_. ...lck ARC ".mfat, Fredttnck. MD.Con·
teet Jim Kasunic, KA3LPC. 9419 Highlander Ct..
WalkefSVllle . 1.40 21793.

June 20-23, YLRL IrQrU1IIlIIl Cllmntilll. Las Ve­
gas. NV. Contact Jan Weaver, N7YL. 2195 East ca.
mero Ave " Las Vegas, NV 89123 (SASE, 39C
poslage).

Juroe 27-30. n lrrllrlltilftll SIdIullll SystI. ·1 Ct.
ftfttiIn , Sugartoat/USA, near Kingl teld. ME. coeract
PhyllIS Davis. KA lJC, P.O. Box805. Presque Isle. ME
~769 (SASC. 39t postage).

SUB.MINIATURE L.E.O.'S
oTYPE CONNECTOR STANDARD JUMBO

DIFFUSED
RED 10 FOR$LSO

I<II£VI 10 FOR $I. OO

YEJJ..C/II/I 1 0FOR$I'OO ~
III FLASHER LED

~
5 rotr ot>£RAT/ON
11£0 JUMBO Sill

$1.00 EACH

81POLAR LED
z FOR U 70

...-e:- CRYSTAL
Y"C...SE STYLE HCJ3/U

COlOf\8lJRS'
2 10lHZ 3519.5451\C

U.IO fA 111.00 EACH

SOLDl" TYPE SUB "" N'A'URE
CONNEC10RS USE 0 f OR
CO MPUTER ~OO~ UPS

DBISPLUG U ,75
D8ISSOC X.ET « 00
De IS HOOD $I 50
0825PLUG U 75
oe.ae socerr 1),50
oe ,25HOOO $1,25 '3 VDe RELAY

"PARALLEL" PRINTER I-:d-'::;=~ ,-Ir CONr ...cr. S P NC

~
ONNECTOR ',O ......P8 .20v...C

• ~Ol " STYLE ENERG,n CO'L r
~ 36 P1 N ""'l E UMO Of>EN CONucr

ON """" All£<" COIL 13 vee &!>O ()HUS
U .!loO EACH D"'A C"Bl ES SI>ECl.... 11.ClCI lEACH
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TOLL FREE OROERS .1_800_825.5432
( "" CALIFOJIHtA: 1~2n ffUl

"K.MI. 0fII "O'OfIIM..TIOOl • 1 2 1 ~ ) ••0 .~

• ..,...."'..H'_ ..O . . ..... ..... _ ••
. ......_ _ • . .. . _.- .... ' OC..~ · _ :0
P ......, . _"" - ~. c... ..... _.·~ ­,""c oo

MINIATURE TOGGLE!'W;,~
SWITCHES

AU AlII! IlATED 5 AM'" "v".s
S.P.D.T. S.P.D.T,

(on-on) ~(on-on)IQI.D'-LUG
pc STYlL .(...'........
__.--ADt:O Il .UCM
~ •• • ""1)01 II 110
"" UCM ~ >OIl'1)OI 1M
'0 '1)01 " 110

S,P.D.T. ~ ~o:~~.
(O"-o" -on) "C LUGS
__'-.....0 >__0 ,.:;;.,
.IIG ."G.EJ
pc Sn'\I .' Il .UCM
"" UCM 10 '1)01 11 110
'co' .... . 000 ... ..

•

•

....

COntact Rome Radio Club, P.O. Box 721 , Rome , NY
13440.

June 2, SlI fY. d Rock R.dlo Club Hl mlnl , enncetco.
' L. COntact Starved Rock Radio Club, W9MKS, RFO
'1 , Box 171, Ogl8sby, IL 6 1348(815-667·-461 4)(FCCJ
VEC exams will be given),

June 2, 81tltl1l ARC H.mlllt, COlumbus, OH, Con·
tact Bill, W8LLU, 614·26 1·7053.

June 2. CIlII... S• • p & SlIop, Chelsea, MI. Contact
William Altenberndt. 3132 Timberline, Jackson, Mt
49201.

June 5-8, AnUque IIldlll Club of Amenc. Intll"lIItl1r11l
CllMntIon, Niagara Falls , NY. Contact Niagara Fron­
uer Wireless Assoc.. P.O. Box 68. Central Park Ste­
teo. Buffalo, NY 14215.

June 7-9, ArlllOl'ld Ftrees AllIItelrr RldlI NllloliW icII
ElIlIlgelq YIIIII Eytbd 1lvlllK, For1 Knox., KY. ceo­
tact earl Oinckrmte, WB4UBS, 6341 Cloverdale
Drive, Columbia. SC 29209.

June 8, KooIltllllARSH. ..... t '15, Coeur O'Alene,ID.
conecr Jim Monroe. N7ESU. W 2455 Hidden Valley
Ad.• Rathdrum, 10 83858 (~7.(l 1 36).

June 8, K.ntucky CI I, 1Ils ARC 1II1IIIIs1, Bowli""il
Green, KY. Contact Ed Gann. N4HID. 445 Elrod Ad.,
Bowling Green.1<Y 42101 (502--843-8911).

June 8-9. AptIlI CIIr Radii Club HIII'I1I.t. Rock Reach
Dam. north of weearcree. WA. Contacl Merton HI'
alt, 1002 North Surry Road, Wena tchee. WA 98801 ,

June 8-9. J.... R... AIIC III......., Ft . Oglethrope.
GA. Contact JAARC, P.O. Box 853, Rossvi lle. GA
30741 (N4ECA 40HI6 1·56 10)

June9. lMlg blilld Hl mblt', MelVi lle. Ll, NY.ccetact
Hank Wener, WB2ALW, ~ Sherrard St.. East Hills,
NY 11577·1712 (evemrlgS 51&484·4322).

June 9. • _ AIIC H......I, Winlield FIre Hall
Grounds, south 01 LewisbUrg. PA. conect Jerry Wil·
liamson, 10 Old Farm Lane. Milton. PA 17847 (717·
142·3021).

June 9. ,...._.,_ ARC Ha""', t . Akron. OH. Contac '
Don Rodge rs. WA8SXJ, 161 S. Hawkins Ave ,. Akron.
OH 44313 (SASE)(2I&e64-3665) ,

June 9, SIJ Mllef Club .. CIlicJIIO H. lllfIsl. Willow
Springs. lL. COntact Val Heilwig, K9L'NV. 3420 scotn
60th Court, Cicero. IL 60650.

June 9, Muncll Ar.. ARC Hlmlnt. MUf'lC ie. IN . Con·
tact Charles Stanly. WB9BSE, 3609 N New York.
M" ncie, IN 47304 (317· 282·9738).

-JI

....

....

..-

...

..-

....

..-•

....

That's all It takes to get a copy 01 the USA·CA
Record Book delivered to your door. Order
one or two today and start collecting counties
for one of amateur radio's most prized
awards, USA·CA.

CQMlguIne
71 North BroodwlY
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OSL send SASE 10 WB6UCO, RobertS"ck, 5162 W.
Ave . L 12, o uerta Hill , CA 93534,
• W4JNB From TUlcumb.., AL • The M"scle Shoa ls
ARC will operate W4JNB on Jcoe 29 from 1600­
2300Z on the SO, 40, and 20 meter ceres. Also CW in
the Novice bands. They w ill operate Irom tee Helen
Ketter Feslival in Tuscumbia. AL. For special cemn­
catesend business-size SASE 10P.O. Box 2745, M" s­
ere srceis. AL 35662·274!:i.
• Special h,nt SIIUOIt From Fort Lallrenl , OH· The res­
coARC. W8ZX, 01 Tuscarawas County, OH wi ll oper­
ate from Fort tactens State Memoria l near Bolivar.
OH on the lower 25 kHz 01General bands 10 through
80 meters, SSB and CW, and Novice 7.130 and
21.150 % 10 kHz from 1400Z June 29 until 2200Z
June 30. Confirmation will be issued Send IeQ8Hl,ize
SASE (3 IAC' s for OX) and 050 info to William K.
MacNeaty, W08LFM.RRf1 DOC. Bolivar ,OH 44612.
• SpedII PrtI\J. lJ4 FIN! . I IlltIlbl, Ct.-ttl - For the
Centenma lol Parks Canada a speclll Pfel ix, XJ4. will
be used ' rom Marntoba from June 29 to August 29
XJ4RMP will operate from Ridlflg Mountain National
Park on the HF bands (there Will be a cornmerT1OfatlV8
card). Also, XJ4AEX will be on CW near 14.012 MHz.
To OSL send SASE to VE4AKN, 15 Jupler Bay, Wif)­
nepeg. Marntoba R3T ltW5. Canada.

• YllI lllIIowtllV 111....1:1 , 1tlC. , Ire lilted f9r JII":
Juroe 1, Nllrtll ArN II.pIItw Assoc: . S.lpfI.f & Expnl­

lion, SI. Paul, MN , ccorect Amat9\lr Fair, P,O. Box
851. Hopkins . MN 55343 {612·566-4000).

June 1. l l1dtll'lld. nt II. PAttr Assoc: . H.llltn\tQl,
Grand Rapids, 1.4 1. cenect I.RA , 562 92nd SI. SE.•
Byron Center, 1.4149315 (W08rZB 616-536-a241).

June 1, NIll1llIrIl CtIIrIM ARC Suptrfnt 7. Loveland,
CO. Contact Rick HUbba rd. WM DDC, 303·3~-8366 ,

Juroe 1, 11111 Annual MI""U' HI lllfIsl, Prince Wil·
liam County Fairgrounds. south 0' Manassas, VA.
couact Art W!'lIt1um. W1CRO. cIoOle Virginia Hams
ARC. PO Box 1255, Manassas, VA 22110 (703·
36 1·4819).

June 2, efll,. SIIooI". H.mllsl. Plltsburgh. PA
Contact John COlbert. K3SDL, 1831 HighlandAve.• lr­
wrn. PA 15642 (4 12·863·5167),

June 2, Rome RJdlo Club H.m F. mily D.y, Rome. NY

•
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KARL T. THURBER, JR., W8FX

A LOOK AT THE SHACK FROM BOTH ENDS OF TH E COAX

From the Notebook-Part 11/

This month author Thurber continues
with more jottings from his Antennas
notebook. We think that you will find the
discussion of coaxial cable considera­
tions ofparticular interest. -K2EEK

L ast month when we got together in the
column we "opened the notebook," if
you will , with a discussion of hamshack
power relationships . We discussed sev­
eral important po ints concerning power
and s-unus. hopi ng 10 pUI into perspec ­
tive the old " dime on the antenna versus
a dollar on the transmitter" dilemma. Fol­
lowing that opener, we noted some in ter­
esting antenna products, and we again
dug deep into the W8FX mailbag. We also
brought readers' attention to WA9GFR's
Smith Chart computer program, and fin­
ished up with some interesting software
topics.

This time we'll take a look at considera­
tions regarding coaxial cable in the ham­
shack. to include a handy "shortcut" ca­
ble loss measurement technique. We'll
do a new-product scan of the FrameM ak·
erTM clamps (useful in tower construction
and other projects), and two new Slopers
from Vector Aadio. Of cou rse, we'll take
our custo mary peek into what' s new in
amateur softw are, too. First, let' s look at
coax.

Straight Talk on Coax
Amateurs rarely give much thought to

the tong skinny cable that connects their
transmitter to the antenna system. For
the most part, coaxial cable is a utilitarian
"select, install, and lorgeI" produc t that
is not au that interesting. Such may be the
case, but it's nevertheless wise to review
some basic facts about coaxial cable,
particularly from the selection and in­
stallation standpoint.

Coaxial cable is, of course, much more
than simple shielded wire. The fact that
the cable is required to "do its thing" at
radio frequencies, rather than at far low­
er AC power or audio fr equenc ies, consti­
tutes the main difference, and makes
coax a great deal more than just shielded
wire.

I conside r coax to have five major
cha racteris tics you shou ld consider
wh en selecting and installing cable. Four
of these are electrical factors, whi le the

317 Poplar Drive, Millbrook, AL 36054
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fifth is a mechanical one. These live are:
1. Surge Impedlnce: This ranges from

about 30 to 200 ohms, but 50-75 ohm
cable is most popular in amateur work. In­
te rest ingly, while loam coax is often pre­
ferred because of its tendency to low
loss, many foam coax cables exhibit poor
centering of the center conductor, which
causes " hot spots " and impedance
bumps on the line. These can increase
line loss and significa ntly reduce the
cable's effective power-handling capabil ­
ity. It almost goes without saying that you
should not introduce discontinu ities by
mixing coax having dillerent cha racteris­
t ic impedances in the same line run, un­
less you intend for translormer ac tion to
take place.

• . Velocity Fletor: The dielectric mate­
rial used in the core of the cable deter­
mines the speed at which AF travels
through the cable. This speed is usually
expressed as a percentage of the speed
of tight. For example, foam polystyrene
exhibits a velocity factor of about 91 %,
while solid polyethylene exhibits a velocity
factor of 66%. These figures don't gen­
erally mean muc h in an amateur installa­
tion, unless you' re trying to match im­
pedances, in which case the electrical,
rather than the physical , line length is
what counts. Hint: when constructing
stubs, phasing lines, or other networks in
which long cable lengths are required,
use solid-dielectric cable with a low ve­
locity factor, to enable your cable to be
physically short.

3. AttenuatIon: The dielectric and con­
ductor materials used prima rily deter­
mine cable allenuation, which is specified
by the manufacturer and expressed in
" dB per 100 feet" at a given frequency.
As expected, the higher frequencies ex­
hibit the highest cable loss for a given
cable length. Attenuation at 30 MHz, for
example, typically ranges from about 0.2
dB per 100 feet for costly AG·2461U or
AG-247/U, ~ inch hardline, to a whopping
5.5 dB per 100 feet for the miniatu re
AG-174 or AG-174/U coax often used for
in-cabinet wiring. To be sure, a 5.5. dB
loss in your 100 foot transmission line run
would not be insignificant !

Note that the re is rarely any such thi ng
as " bargain" coax, with the possible ex­
ception of a good used length of hardune
or other Iarce-diarneter cable. Stay away
from inexpensive cables for transmitti ng
applications. Be careful o f buying used
cables at harntests and swapmeets. as
the braid and center conductor may cor-

.~\~l"

Flexible, reusable weather boots, such
as these boots from Kilo- Tee, are helpful
in minimizing coax deterioration from
weather effects. The boots are slipped
over the cable prior to soldering the con-

nectors. (Photo courtesy Kilo-Tec)

rode under certain conditions, which in­
creases attenuation, and the outer jacket
may be in poor shape. Invest in high­
Quality new cable that should bring years
of trouble-free service.

4. Power·Handllng Capability: Voltage and
currenl limilations determine the amount
of power that a given cable can safely
hand le. Power-handling capability, maxi­
mum safe AMS working voltage, and duty
cycle are usually published by the manu­
facturer. True, most of us primari ly con­
sider the power-hand ling capability when
selecting coax. However, w ith a high line
SWA, it is possible to exceed the cable's
maximu m safe working voltage even if
operated within the cable's rated power
limit. Exceeding the cable's voltage limit
ca n result in pin holes in the dielectric,
carbon tracks through the note. arcing,
and ultimate failure.

5. Mechanics: Not the least important
coax considerations are the mechanical
ones. While coax is a "sturdy" cable, you
should exercise care in its installation,
avoiding placing undue stress on the ca­
ble. Try to avoid running it unsupported
for great lengths: doing so overly stresses
the cable. Often ignored is the fact that
coax has a "minimum bending radius"
that should be observed. A rule-of-thumb
is that this is about 20 times the outside
diameter (O.D.) of the cable. This means,
for example, that the typ ical halt- inch di­
ameter cable requires a minimum tero.
ing radius of about 10 inches. If you don't
observe this rule, your cable may experi­
ence a " cold flow" of the center conouc­
tor toward the inside of the turn, in wh ich
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the conductor may ultimately make its
way through the dielectric over a long pe­
riod of time.

So far we've discussed five major co­
axial cable selection and insta llation fac­
tors. Considering that most cable faults
occu r because of improper installation
methods, It's wise to highlight a few
specific selection and installation tips
that may save you a good deal of grief.

1. Since moisture is the number one
cable enemy, try to install cables where
they are not inordinarily "dumped on," as
would be the case if snaked underneath
rain gutters. Be sure 10 seat al l of the
points where moisture could possibly
enter the line.

2. In hot, sunny climates select po ly­
ethylene-jacketed cables over PVC-jack­
eted cables, for longer cable life. In some
sun-intensive climates the latter type of
cable may hold up for but ha lf the life at
the former.

3. If you bury cables, select and install
them with special care. After all, you
don't want to have to dig them up and re­
place them after a few short years. Invest
in a more expensive coax that is impreg­
nated with a special low-loss compund
that he lps prevent air, d irt, and moisture
from penetrating the cable. Such impreg­
nated cables have extremely long life­
times as a result.

4. Avoid using small-diameter cables
for long runs, say over 50-75 fee t above
30 MHz. Consider the use of the "new
technology" cables and hardline types
for tough installations and VHFIUHF
work . If you can't afford the tatter types,
consider such good "compromise" ca­
bles as AG-21 3fU, AG·214/U, 8213, or
8237.And if you use AG-8 type cable, look
for one with a nonc ontaminating sheath
cover and at least 95 % braid c overage.

5. Test the cable before installation. As
a minimum, using an ohmmeter, check
for continuity of both conductors and for
a shorted cable. Check the cable for AF·
handling performance using a dummy
load. And write down the physical and
elec tr ical lengths of the cable for later
ana lysis should you have match ing prob­
lems (electrica l length equals physica l
length times the velocity factor). Bear in
mind that it's a great deal easier to do
these things on the ground ra ther than
later on, when the antenna is in the air !

6. Use the right connecto rs for the ca­
ble and frequency of operation: the famil­
iar UHF-type PL-259 connec to r is just not
designed for microwave operation! The
mil-spec type " N" connector is a tar bet­
ter choice for amateur use, especia lly
above 30 MHz. It is waterproof, not too
expensive, and easy to instal l. Adapters
can be used to convert the " N" to UH F­
type (PL-259 compatible) connectors.
Avoid the use of RCA-type " phono plugs"
and other non·RF connectors .

What about the "for real" attenuation
of your own cable installation? It 's not a
bad idea to check all coaxial cables for
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Fig. 1- Coax loss determination setup. A
very simple method of measuring the line
loss in dB of a length of coaxial cable is
described in the text. This method in­
volves the use of an S WR bridge or direc­
tional wattmeter. With a shorted stub on
the " far end," the measured SWR is di­
vided into 9. The simple setup needed is

shown above.

loss when new, and then every six
months to a year thereafter, with the data
recorded for future comparisons and in­
dications of cable deterioration. These
procedures are described in the standard
antenna texts and will not be repeated
here. However, these procedures can be
inconvenient, either requiring the instal­
lation of a dummy load at the cable 's far
end, or involving a lot of math for deter­
mining the attenuation.

A very simple method of loss deter­
mination was described by Ken " Judge"
Glanzer, K7GCO, in his coamcie. "Mea­
suring Coaxial Line Loss," which ap­
peared in the August 1967 issue. This
simple procedure does not require the in­
stalling of a dummy load at the far end of
the line or making c omplex calculations.

A look at Ohm's Law and the powerl
SWR re lationships involved d isc loses
that SWR and reflected power percent­
age, and line loss, may be correlated. An
easy way of determining the line loss is to
simply measure the SWR at the trans­
mitter end, with a fa r end short installed
(With the antenna disconnected, of
course), and divide the measured value
lnto s. Thus, if you observe a 3:1 SWR, the
loss expressed in dB is 9/3 , or 3 dB, while
if you observe an SWR of 6:1, the loss is
9/6, or 1.5 dB. Note that the higher the reo
fleeted power value you obtain, the lower
the feedline loss.

In this article K7GCO cautions that you
should be sure to use an SWR br idge that
is intended fo r the tine impedance to be
checked (l.e., a 70 ohm bridge for 70 ohm
cable), and that only the minimum power
required to obtain fu ll-scale deflection on
the SWR indicator be used. Naturally, the
reading obta ined will be val id only lor the
actual length of cable in you r installation ,
and you wilt have to " prooomonauze' the
loss figure obtained if you wanted to con­
vert to "dB loss per hundred feet. "

We suggested the K7GCO procedure
to Jack C. Pet ree, WB40 VX. He tried it to
measure line loss of his t s-veer-otd in­
stallation of high-quality Times Wire dou·
bre-stueided coax. which he suspected of
deterioration. Jack reported some inter­
esting results. Wrote he:

"I had a Drake direct reading SWR me­
ter, and I hooked it up and went to work.
The results were very gratifying to say the

least. My SWA (with the antenna con­
nected-ad.) was 1.3:1. After shorting
out the coax at the antenna, the SWR was
10.1 :1 . Dividing into 9 gave me a loss of
.89 dB. As my coax is approximately 100
feet in length, the loss factor can be ig­
nored. The coax was the best 1could buy
at that time (1970): Times Wire double
shielded, and each shield insulated with
vinyl. This coax is installed half·inside, V.
underground, and V. on top of the ground."

Obviously, Jack's careful 1970 choice
of coax was a good one, as confirmed by
his actual loss measurement, which is
depicted in fig. 1. How do your own coax
runs stack up?

New Product Scan
FrlmeMlker Clamp,. A novel, Erector­

set-nke approach to antenna tower ceo­
struc tion has been put forward by Bulls­
eye Products, Inc., 28506 Hayes, Rose­
ville, MI48066. This approach makes use
of the firm's trademarked FrameMaker
c lamps in conjunction with common 'f.
inch electrical conduit or small-diameter
Pipe.

This type of tower construction is sure­
ly novel, but it has some advantages in
that unlike towers whose joints are weld­
ed or brazed, a tower us ing the clamps

I

II
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~
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ShOwn here is an example of an antenna
tower constructed of FrameMaker 7W

clamps and efectrical conduit. Practical­
ly any type of '% inch through 1inch 0 .0.
tubing or pipe may be used for assembly
using the clamps, described in the text.

(Photo courtesy Bullseye Produc ts)
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Part No. 8010 3·Way T
Joins 2 or 3 sections at t1Xe d 900 angles­
Makes a strong splice

Part No . 8020 4-Way Fixed
Joints up to 4 sections at t1Xed 90°
angles-The strongest way to splice at Q

Joint ( 3 sections)

Part No . 8030 Parallel
Joins 2 sections parallel to eccnctnee-,
Can be used to secure yow tramework 10
a pipe driven into the ground

two dipoles, inductively loaded at the
center and capacitively loaded at the
ends, are remote-tuned from the ham­
shack using one of two different in-shack
tuner consoles. The tuners allow the
small-size (20 and 28 foot, respectively)
40 and 80 meter loaded dipoles to be
resonated exactly to the desired frequen­
cy. and to operate with a very low (under
1.3:1 ) SWR over either band.

For more information, contact Herb
Johnson, W60KI, at Vector Radio Co.,
P.O. Box 1166, Cardiff. CA 92007. Post­
script: In case you d idn 't know it, Herb is
no newcomer to amateur radio. He was
the founder of Swan Electronics in 1961
and At las Radio in 1973. Unlike these two
firms, whose primary business lay in
transceiver manufacturing, Vector was

Part No. 8120 4-Way Adjustable
Joins up 10 3 sections at ang les trom O· to
9(J°-The best joint lor a ridge pole-Can
be used JOI a J-way or 4-way com er

Fig. 2- Bullesye FrameMaker riof clamps.
Sketch illustrates the five types of avail·
able FrameMaker™ clamps, which may
be used with electrical conduit or pipe to
make antenna towers and other struc-

tures. (See text for details.)

Part No. 8140 2.Way Adjustable
Joins 2 sections at angles nom 0° 10
t BOo-Best way to make simple a ng les
Without bending sections- Also use them
lor sway b racing (be sure sections touch
each cm er to d istribute weight equally)

can easily be taken down, and the clamps
and conduit used to buil d other projects.
The design can be made strong enough
for permanent erection, or tess-complex
for field day and other temporary setups.

According to the manufacturer, the only
tools required for assembly are a hack­
saw or tube cutter to cut the condu it. and
a couple of wrenches. Condui t sections
a re simply placed into the openings of the
clamps, and the plated nuts and bolts are
tightened, locking the clamp jaws se­
curely around the conduit. Several differ­
ent kinds of c lamps are offered: four-way
fixed and adjustable: three-way 'T' ; two­
way adjustable; and parallel configured.
The five c lamp styles ottered are shown
in fig. 2.

True, I would have some reservations
in climbing a tower so constructed, and
the firm 's literature properly cautions
that although suc h structures a re strong,
"Frameworks" should not be used for
scaffolding, ladders, or other personnel­
supporting structures. Frameworks tow­
ers are not freestanding , do require sup­
port, and shou ld be anchored securely in
concrete or imbedded in the earth just
like other towers. But they do have some
very useful applications, especially for
temporary installat ions. And, when cross
sections are const ructed at 20-30 inch
intervals, tota l materials cost should run
$7-$10 per running foot-not cheap, but
w ithin reason. Of course, the clamps may
also be used for dozens of other DITY (do­
it-yourself) construction projects suc h as
neamarket booths, gates, awnings, and
the like.

Vector Siopers . We're somewhat partial
to slopers for low-budget, low-radlatlon­
angle HF DX antennas. To review, the
term "Sloper" describes an antenna
(normally a half-wavelength) which is
neither horizontal nor vertical, but which LC---C----c:--------...J
has one end sloping downward at a dis­
tinctive angle, normally 30 to 60 degrees.
One of the main advantages of the Sloper
is that it has a low angle of radiation
characteristic, desirable for long skip and
DX work. It is also somewhat directional,
with max imum rad iation being produced
in the di rection of the downward slope­
that is, the low end of the antenna.(As you
tilt the antenna more, the radiation ang le
wi ll be lowered. However, if you end up
wi th the antenna vertical, it is no longer a
Sloper, but is rather a vertical having no
directivity or tront-to-oack (FIB) rat io.
Generally, about 70 degrees is the maxi­
mum slope ang le for such an antenna)

Another useful and important Sloper
characteristic is that a radiation "null " is
produced off of the back side (the " high
end" ). This null results in a pronounced
FIB ratio, up to 20 dB. The ang le of th is
nutl above the horizon depends on the
slope ang le of the antenna .

Vec to r Radio specializes in siccers
and has several designs ava ilab le. Two
new procucts are compactsloping, rotat­
able dipoles for 40 and 80 meters. These

sofUtlIt

' REM DTE A PAD'"
MDDEL RAp·1

2 FOWl DIGIT OTMf
OECOOERS, PlUS 160lGIT

~ EYP "'O CONTROL
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IIIITMIOUCU

YUIII I THI WORLD FROM
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AM PRO Software
101 Maple Lane

Annapoli s, MD 21403

NEW
Noth ing like it

on the market today,

IBM·PC & Compatibles
Color or Monochrome
• DXCC
· 5 Band exec
• WAZ. & 5 Band WAZ.
• WAS & 5 Band WAS

$29.95 each + $2.00 S&H
MD Residents add 5·/0 Tax

CIRCLE Sl O N RE"'OER S ERVICE C"'RD

Complete record keeping
systems lor the above Awards

IS PROUD TO PRESENT . . .

AWARDS Software
for the

RADIO AMATEUR

PIN.. MIld ell teadef IllQulfleB OIrec1ty.
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Wrapping It
This month we have presented some

hopefully useful information on coaxial
cable selection and installation, scanned
two interesting new product offerings,
and highlighted some utilitarian ham­
shack software. We' ll keep the notebOOk
open next month for Part IVof the current
" Notebook" series. See you then.

73, Karl, WBFX

Doln's at Public Domain. In the past we
have reported on the wealth of "almost­
free" personal computer software which
is available from var ious "public domain"
and other free sources. These sources
are many and include user's groups (and
possibly some loca l amateur c lubs), cern­
puter bulletin-board systems, information
utilit ies such as CompuServe, public do­
main library services of various types,
computer and amateur radio magazines,
books, etc . Depending on the type of com­
puter you own, ham-radio-related soft­
ware will be found nestled in among the
educational, demonstration, game, and
business software usually found , and it's
often necessary to "dig deep" to find it.

One of our favorite (and least expen­
sive) software sources for Commodore
computers is Public Domain, tnc., as we
have so reported in the past. The corn­
pany offers thousands of programs tha t
have been contributed by users, and it
groups these programs into $1 Q-a-disk
(or tape) collections. A good deal of ama­
teur software for the Vic·20 and Commo­
dore 64 is available from this source,
though for the most part amateur radio
programs are scattered through the sev­
era l dozen collections offered. However,
the firm has collected many of the Vic and
C64 amateur and electron ic calculation
programs and placed them in a single
d isk/tape package. The " Hamfest Spe­
cial " collection was prepared specifica l­
ly for last year's Dayton Hamfest, and it is
still available for $10. Hopefully. we can
twist the arms of Bill Munch and George
Ewing to make up a second collection in
the future!

If you own a Commodore computer, be
sure to send for the ir catalog, which in­
cludes several usefu l accessories, a pro­
gram instruction manual for the full range
of software offered, and a helpful coltec­
non of computer " hints and kinks." A
flyer is free, or send 60 cents in coin Of

stamps for a complete catalog. Write to
Public Domain, Inc., 5025 S. Rangeline
Rd., West Milton, OH 45383.

For whatever reasons, it seems that
the Commodore 64 has become a sort of
" volkscomputer" in the hamsback. How­
ever, we would appreciate it if readers
who own non-Commodore equipment
would advise us of "what's out there" in
the way of free, " user-written" amateur
radio software. We will certainly share
such information with other readers via
the Antennas column.

is-
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Matimum
Rad iati on

~__ Slope Angle

U.S., Canadian, and foreign ci ties.
There is a "restart" opt ion w hich en­

abies you to enter a new baseline toea­
non at the beginning of the program, and
another opt ion to add more locations to
the database, should this be necessary.
Interestingly, you can insert new data in
the file by the use of a wordprocessor that
uses sequential files, such a Commo­
dore's popu lar Easy scncttv. The bear­
ings pr inted out by the program are
thoughtfully arranged in a well-structu red
page format, with each page being num­
bered and headed.

For more information, contact R & B
Software, P.O. Box Bt341 , San Diego, CA
92138.

For the serious SWL, there is Target
File for the Atari. This is a menu-driven til­
ing system for keeping records of se­
lected rad io stations, wh ich requires an
Atari system with at least 4BK RAM. The
program was designed not so much as a
general-purpose log, but rather as a da ta­
base also, to organize information on
" target stat ions" for wh ich one may be
hunting . Thus, the program represents a
means of organizing the "homework"
the serious SWL does before listening,
such as information on station causcn.
operating times, country and location,
frequencies of operation, and other im­
portant data. The program is capable of
storing and manipu lat ing 240 records
(station profiles) at a lime.

The program supports seven operat­
ing modes called sec tions. These inc lude
Menu, View, Add, Create, Load/Save,
Search, and Printout. Although the pro­
gram is primarily disk-oriented, and a
cassette vers ion is not yet ava ilable as
this is written, the data files maybe saved
to and loaded from cassette, if desired.
For more information on Target File,
which is priced at $15, contact Bill Potor­
ti, 912 Plumas 51. , Reno, NV 89509.
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Fig. 3- Vector VRS-40 and VRS·80 Slop­
ers. Sketch represents the center-load·
ea. remotetv-tunea Vector series of 40
and 80 meter skxers. Sloping the dipole
not only helps to generate a low angle of
radiation (for OX work), but introduces a
measure of directivity with a pronounced

front- to-back (FIB) ratio, as welf.

formed for the purpose of manufacturing
and marketing antenna products.

Fig . 3 shows a sketch of the VA$.40
and VRS-BOSlopers. while Fig. 4 depicts
a typ ica l haft-wave Sloper pattern.

Software Notes
A very useful and inexpensive dlsk­

based beam heading program for the
Commodore 64 is offered by Ed Barrer,
N6DYU, and Roger Peck, N6COW. Origi·
nally written for the Radio Shack TAS-BO,
the C·64 Beam Headings program allows
you to do several things. Using its built-in
database, which inc ludes nearly 500 lo­
cations around the world, you can find
bearings to a given ca llsign prefix , city, or
country, and print bearings to selec ted

Fig. 4- Vector Siopers-typical radiation pa ttern. Shown above is a typical venice '
oettem of a nett-weve sloper over poor ground, with center of the antenna 30 fee t high
on 40 meters. Two pa tterns are shown: one for an antenna with a 60 degree Slope(the

solid fine), and one with a 45 degree slope. The second pattern is the dashed line.
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BILL WELSH, W6DDB

"HOW TO" FOR THE NEWCOMER TO AMATEUR RADIO

160-10 Meter Operating Privileges

NovICl lnd Tlchnld ln

Generll

Table 1- Opera ting privileges listed by li·
cense class. All frequencies are in kHz.

Matt Biederman, KB6HKG, of Thousand
Oaks, california is me seven-year-old son
of Nancy, WA6PRW, and Ray, WB6L His
grandfather (Ray. WB6NSJ) was one of
the finest amateurs I have ever known.
Matt made 102 contacts during the 1985
ARRL Novice Roundup Contest. His first
contact was with an 83·year-01d amateur
(Ethan. WB5MXD) in Woodlands, Texas.
Matt is an active member of the Conejo
Valley Amateur Radio Club. He shares
the use of the family's Collins equipment.
He is earning money to purchase a Ken­
wood T$-430 transceiver. Matt comes
from excellent amateur radio stock. His
Dad 's cal/sign used to be WB6HDG. No­
tice that the B, 6, H, and Gare in the same
location in both WB6HDG and KB6HKG.

FCC rules and regulations (Part 97) qov­
erning the amateur radio service. Bast­
cally, the permit holder is limited to the
operating privileges that apply to herlhis
class of license in herlhis home coun try;
however, US regulations must be obeyed,
and the US Extra class privileges cannot
be exceeded by any reciprocal licensee,
regardless of the operating pr ivileges
that exist in the home country. Recipro­
cal permit holders do not automatically
have American Extra c lass privileges
when operating in the US. As an example,
il one holds a license equivalent to the US
General ticket, the reciproca l operating
privileges are those of a US General
class licensee.

The exact ceusrcn shown on the permit
must be used by the reciprocal operating
permit holder. As an example, if the per­
mit shows CP5WDXlW6, it is incorrect to
use CP5WDIW6, CP5WDXl6, or any other
unapproved identification.

US amateurs who want to obtain a re-

'"""'00-2000
3750-4000
7150-7300
14150-14350
21200-21450
28300-29700

EItr.
Cod.
1800-2000
3500-4000
7000-7300
10100-10150
14000-14350
21000-21450
28000-29700

Code Voice
1800-2000 1800-2000
3525-3750 & 3850- 4000 3850-4000
7025-7150 & 7225-7300 7225-7300
10100-10150 14225-14350
14025-1 4150 & 14225-14350 21300-21 450
21025-21200 & 21300-21 450 28300-29700
28000-29700

Advanced
Code Voke
1800-2000 1800-2000
3525- 3750 & 3775-4000 3775-4000
7025-7300 7150-7300
10100-1 0150 14175-14350
14025-14150 & 14175-14350 21225- 21450
21025-21 200 & 21225- 21450 28300-29700
28000-29700

Cod.
3700-3750
7100- 7150
21100-21200
28100-28200

however, most of these countries have
other prefixes which they sometimes at­
low the ir amateurs to use.

ReclprOCII Ucanslng. The FCC only is­
sues reciprocal operating permits to vis­
iting alien amateur radio operators who
are licensed by (and are citizens of) the
indicated countries. US citizens are not
eligible to receive an FCC issued recipro­
cal operating permit.

Any al ien amateur may apply for a per­
mit by complet ing an FCC form 61o-A, at­
taching a copy of hislher valid license,
and mailing these two items to the Fed­
eral Communications Commission, P.O.
Box 1020, Gettysburg, Pennsylvania
17325 USA Some US missions have this
FCC form, and it can also be obtained
from the FCC. An FCC issued rec iprocal
operating permit is valid for one year, or
until the alien' s license expires, depend­
ing on which comes lirst.

Operating privileges 01 a reciprocal
permit holder are detailed in97.311 of the

Reciprocal Operating Agreements
and Third-Party Traffic Agreements
Applicable To USA Amateurs

Our government has two sets of inter­
national agreements that are extremely
important in regard to operation by US
amateurs. One of these sets 01 es ree­
ments permits US amateurs to operate in
foreign countries and permits amateurs
of those foreign countries to operate in
this country. In neither case are ama­
teurs requ ired to pass tests to operate in
the other country; all licenses are accept­
ed as proof of qualification. This recipro­
cal operating system is great for ama­
teurs who visit other countries. The other
set 01 agreements concerns the ex­
change of non-commercial (personal)
tratnc between non-amateurs in different
countries via amateur radio, which is
greatly appreciated as a person-to-per­
son service.

Table II shows the countries with which
we have agreements, and which permit
reciprocal licensing (R) and/or third-party
traffic (1) exchange. Foreign country pre­
fixes are included as an added aid. The
most commonly used prefix is listed:

28 14 Empire Ave., Burbank, CA 91504

M ost operating-privilege lists are a
confusing group of bar graphs showing
information that applies to all classes of
amateur radio operators. However, what
each of us is most interested in knowing
is our own operating privileges. Table I
provides data that separately applies to
each class of licensee. Slow-scan TV
(SSTV) and facsimile (FAX) operation is
permitted in all band segments that are
listed as "voice." Similarly, frequency
shift keying (FSK, F1) radioteletype
(RnY) operation is permitted in all code­
only band segments. One-sixty meter 0p­
eratlon is limited to code and voice (A3)
emissions.

Power input to one's final RF amplifi­
er(s) is 1500 watts peak envelope power
(PEP) maximum, except for operation in
the Novice bands and the 30 meter band,
where all c lasses of licensees are limited
to 200walls maximum PEP output power.
Other power limitations apply to specific
bands and segments of bands. In all
cases one should not use more power
than is needed to conduct satisfactory
two-way radio communications.
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NEW
SQ.3

Commercial
Anlenna
StaMo" $79.50

.0: • I BM·1

""SO
STANDOFFS

SOt $34.50

MAST ADAPTERS

~
~~·:'6 N'WMA·3

529.50

NEW
BEAM MOUNT

GP·51S
$139.50

Glnpole •
Kits
GP.a1
5129.50

7 MIWON TUBES
FREE CATAlOO

Inclooes, ill Current, Obsolete. All­
IiQUl!. Hard To Find flM:elvIIIQ.
Broadcast, IndustrIal. fladllYTV
types. LOWEST ""EEl, Major
Ihnds. In StOCk.

UNITY EIec1,.., DtpI. CO
P.O. III t13. fit ~ lIlt, IU 07206

8G·18

Ladder
Mast
5249.50

FOB Oak lawn

Request FREE Catalog
For Detailed toto.

• HoI Dipped Galvanized
• Free U.P.S. Delivery
• Custom Fabrication Available

'""-- IIX EQUIPMENT LTD.
P.O. Box 9 Oaklawn, IL60454

(3t 2) 423-0605

ANTENNA
And
TOWER
ACCESSORIES

'""--

CIRCLE 26 ON READER SERVI CE CARD

71
CIRCLE s.t O N READER SERVICE CARD
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A Message From Canada's
Northwest Terrttorles

Will iam Richardson, VY1CW, advised
me to inform Novice column readers that
VY1 is the prefix in caueicns issued to
Yukon amateurs. VEa is no longer issued
to both Northwest Terri tor ies (NWT) and
Yukon stations. VEa is now just the prefix
of NWT stations. Yukon stations have
been assigned the VY1 prefix as of six
years ago. There are only three Yukon
amateurs active on the high·frequency (3
to 30 MHz) bands, so a Yukon OSO (con­
tact) is a rarity.

The first time I worked a VY1 station, I
wa s surprised to learn that it was in the
Yukon. Canadian amateurs have used an
extensive variety of special prefix can­
signs during the past several years. con­
sequently, I initially thought VY1 wa s a
special prefix for VE1 area stations. If the
Yukon is to have sepa rate multiplier c red-

The ca llsigns of both the foreign sta­
tion and the US station must be trans­
mitted to identify transmissions of sta­
tions handling international third-party
traffic. One 's own callsign (alone) does
not suffice in this case.

, T "'" c. "", , T "'" .."'"• VP2A Antigua '" Barbuda • • 6Y' Ja~""
• • LU Argent ina • • JY ""'<lao
• • VK Austra lill • T3 Kiribati
• 0 ' Austria • 'K2 Kuwait
• C6A the Bahamas • • EL Liber ia
• 'P6 Barbados • LJ( Luxembourg
• ON Belgium • X, Mexico
• • ¥P. Belize • 3A . ""'00
• • CI' Bolivia • PA Nelheflands
• A22 Botswana • PJ2·g Nell'lerlands An lilles
• • py Br;u:it • ZL New Zealand

( ' ) • VE Canaoo. • • YN NiCaragua
• • e, Chile • LA Norway
• • HK Colombia • • HP Panama
• • TI Costa Rica • • ZP Paraguay

• CO Cu"," • • OA Peru
• OZ Denmark • DU Philippines

• J73 DominiCa • CTl,CT4 PortlJ9<ll
• • HI Domlllican RepobI ic: • VP2K 51. Christopher
• • HC Ecuador (Kitts) & Nevis
• • Y5 EI Salvador l$lands
• 302 Fiji Islands • • J6 51. Lucia
• OH Finland • VP25 51. Vincent '" the
• F France Grenadines

• e53 the Gambia • 579 Aep. of Seychelles
• DL Fed. Rep. W. Germany • 'L1 SJerraleone

• "'. Ghana • H" Solomon Islands
• 5V Greece • EA, 00. EA7 Spain
• • J3 Grenada & • PZ Suriname

Dependencies • 306 Swaziland
• • TG Guatemala • 5. Sweden
• • 'R I Guyana • (2) HB' Switze rland
• • HH Haiti • • ,Y. Trinidad & Tobago
• • HR Honduras • T2 Tuvalu IslandS
• TF Iceland G,GB,GI ,
• VU India • GM,GW United Kingdom
• YB Indonesia • • ex Uruguay
• " Republic: 01 Ireland • • YV veoeaera
• • . X Israel • YU Yugoslavia
• , l1a'Y

Notes
(1) USAlCanada agreement eurorees tectotocetcceteuon without permits in both countries.
(2) USA/ITU agreement authorizes third·parly traffic exchange between USA and 4U lITU

(only) in Geneva.

Tab/e 11- The countr ies with which we neve agreements and which permit reciproca l
licensing (R) and/or third-party traffiC (T) exchange.
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corocaroperating permit from any of the
indicated countries with wh ich we have
agreements should request the appro­
priate forms from ottlclels of those coun­
tries. US based embassies and legations
may have the required application fo rms ;
if not, add ress such a request to the ama­
teur radio licensing authority in the capl­
tal of the country concerned. The ARRL
hasa rec iprocal licensing expert who can
probably provide names, add resses, and
other data in response to requests.

When US amateurs ope rate in other
regions and countries, they must abide
by the rules that apply in those areas. As
the saying goes, " When in Rome, do as
the Romans do."

Thlrd·Party Traffic. Third-party traffic In­
volves at least one person in addition to
the operators handling the traffic . Third·
party tratnc includes message traffic
handled directly between amateurs, plus
telepnooe-patch traffic in which non-am­
ateurs speak to each other di rectly via
amateur radio. Third-party traffic must be
of a personal nature; business messages
are proh ibited. No amateur radio opera­
tor is allowed to accept money, service,
or goc:xjs in exchange for handling third­
party traffic.



Rich Gaye, KA9PTX, lives in Brookfield, il­
linois. He has been a Novice since May
1983 and he is getting ready to upgrade.
His station includes a Yaesu FT-301-SD
transceiver and a Hy-Gain 18AVTIWB an­
tenna. Rich operates on the 40 meter

band most of the time.

.,o

Here are Emilia, KA2TXO, andAlexander,
KA2TXP, Medakovich of New York, NY.
They obtained their Novice licenses dur­
ing January 1984 and Alexander up­
graded to General four months later.
Their station includes a Kenwood
TS-43OS transceiver, Hy-Gain 14AVQ
vertica l, and a homebrew 2-element
Yagi-Uda. They have contacted many
American amateurs, plus amateurs in 26
other countries. They were expecting
their harmonic to be born in August when
this picture was submitted. Emilia is a
registered assistant in a brokerage house

and Alexander is a physician.

available from post offices. It is also pes­
sibte to purchase foreign postage stamps
to attach to your sel f-addressed en­
ve lope; th is system is preferred over the
use of IRCs, because it eliminates the
need for the OX operator to exchange
IRCs for stamps at her/his post office. In
addition , some countries treat lACs like
money, and OX amateurs in those coun­
tries can lose their licenses due to reo
ceiving IRCs. Foreign stamp services are
frequent ly advertised in the classif ied
sections of amateur magazines such as
CO. The best way to exchange QSl cards
between amateurs in different countries
is through the ARRL OX OSl bureau.lf fo r
no other reason than the availability of
the outgoing DX OSL bureau to mem­
bers, it is worthwhile to join the American
Radio Relay league. Of course, there are
many other benefits related to being an
ARRl member. One is not required to be
an ARRl member to receive cards corn­
ing in through the League's incoming OX
OSL bureau; this service is provided at no
charge to all amateurs. If you contact OX
(foreign) amateurs, you should have
SASEs on file with your local AARl in­
coming OX OSL bureau distribution
group, which is listed regularly in QST.

If any amateur has worked Pete with
his present (VEBPH) or previous (VE5ACY)
canstqn and wants his OSl , he advises.
that he responds to each OSl received
through the OX QSL bu reau. If that sys­
tem is 100 slow to suit you, you can send
your OSl, SASE, and a couple of IRCs to
Cape Parry, Northwest Territory, cia Fe­
tee Services, 570A Ferry Road , Winni·
peg, Manitoba R3H on,Canada.

Each OX amateur understands that
you probably want one of herfhis OSl
cards. There is no need to waste time
sending you r mailing address and reo
questing a card. Keep your Novice band

it in contests (and operating awards), VE9
appears to be a more appropriate prefix
than VYl for Yukon stations. VE9 would
complete the clockwise circ le of num­
bers assigned to Canadian provinces.

Pete Hayes, VEBPH, frequently works
American Novices to give them some
code practice plus a contact with the
Northwest Territories (NWT). He ope r­
ates a a Heath HW·B transceiver, which
is a low-power (OAP) rig that emits a
mighty 2 wa tts. Pete requested that l re­
peat some of the information that has
been published in previous Novice col­
umns, and t agree that such repetition is
needed.

Keep contacts with DX (foreign) ama­
teurs brief. Your first exchange should be
limited to the AST signal report, yourOTH
(location), and you r name. Allow the DX
operalor to provide you with the same in­
formation before sta rting a general con­
versa tion. The 15 meter band is subject
to rap id and severe OSB (fading) at th is
declining point in the present sunspot cy·
cle, which is a major reason why basic
data should be exchanged quickly.

Do not give the DX operator instruc­
t ions w ith which she/he may be unable or
unwilling to comply. Direction to swing
one's antenna toward the other station is
typ ical of instruction that can be a waste
of t ime, because the other amateur may
be using a non-rotatable antenna, such
as a random wire or dipole. Similarly, cl­
recting the other amateur to increase
transmitter output power (OAO) can be
useless because the other operator may
already be running at full power.

It is best to send your QSL cards
through the outgoing DX OSL bureau to
DX amateurs. If you want a DX card in a
hurry, you can enclose a self-addressed
envelope and a few lAC's with the OSL
card you mail to a DX amateur. IRCs are

Need A Storage Scope?

~I~.-~ • •i~ , ~ -i, - - (. .
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The Model 601 Scope Memory

converts your oscilloscope into a

storage scope. W ith the Scope

Me mo ry you can capture & d isplay

transients. pulses and low fr e·
q uency sig nals. Stores both
analog & digital signals in a singl e
sweep . Fe atures a 1.4 MHZ
sample rate , 2 K m emory , pre and

post trigger capabiuties.Pnce $ 51 S

Sibex, Inc.
2340 Sl ale Road 5080 Surte 24 I
Clearwater, FL 335 15
l8 1J ) 797·9589

INTRODUCING THE MOST POWfRFUl LOGGING
PROGRAM EVER FOR THE e-64
" CONTENDERPlUS II"
FEATRUES: 2110O Entrin per slnllll Ilded disk
(9 Ittml per .ntry): TWfI or du.1 disk option:
Auto .. IlllIlU11 t1rn1/dltl kI\lllln!: Auto ormI""" bind/mod. "B9inl: dltlupd.tI
"'tum : lorw.rd/rtYtf1. SUR tully It'llnu
driftn: COltlplltt lot ,,,II.:PTlnl COMplitilot
II print.-: print dup 1'*1 II till Ierlln or
printtr: PTlnt aSl Iabtll .uta/llllnu": PTlnt
aSL urdl .ulO/llllnu.l: WAS l um""ry .nd
r.port 10 IcrMn or pflnm: DXCC l umm. ry .nd
" port 10 IcrMn or pl1nl.,. Filter tllIn blile.
D.b1l1.d uSir IIIInu.1.
ONLY $ 34.95:
NOW with WAl .nd II will work wllh . 11pl1ntersl
SUI Only 134.95

For FREE f.cl SbMt .. to ordll writ.:
..,....".,

CRUMTRONICS -r '.....
SORWAREDIVISION Y
P. O. BOX 6187
rr. WAYNE, IN 46896

DX conta cts short; you c an lengthen OX
contac ts la ter on when you operate out­
side the Novice bands.

Tel Aviv Contacts
The February 19B5 Novice column in­

cluded a photograph of lIan Ya cobi, who
previously operated as KB6CYC. tlan has
moved to Tel Aviv, Israe l, where he now
operates as 4X6MU. His station includes
a Swan 5OO-C t ransceiver, a homebrew
15 mete r quad, a 20 meter dipole, and a
40 meter inverted Vee. His ante nnas a re
atop the four-story apartment house in
which he resides. His code proficiency is
above 30 words per minute, but he slows
down for less proficient amateurs. Ilan
has already worked about 100 countries.
Ilan is attending a technical school wh ere
he is stUdying electric ity and computers.
listen for him on the 15 meter band. If
you want 10 arrange a schedule w ith him,
you can wri te to 10 Barth Street, Tel
Av iv, Israel 69104.
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MURCH
Model
2000 A,
A·LS, B
in stock

Hy-Gain Tow....
&. Antennas, a"ll
RotllB will t>e

·shipped dttec:t to
~ FREE of (.,lJ
shiPPing eosl.~

For the best buys in town call:
212·925·7000

los Preclos Mas Bajos en
Nueva Yor1l; ...

HAM MasterTapes­
Beta or VHS Tapes

SMART PATCH
CeS·S ,mp l ~ . A ll i o pal c ~ 510-SAW ' II PatenFM
T'ansce,.e' To Vall' Te lephone G'eat Fo'
Telepnone Ca liS F,om Mob,le To Base S,mple
ToUse 531995

CELLULAR 'PHONES
WELZ

FLUKE 77 Multlmeter

MFJ Model s
422.989,1224 & 9410 .

JBCsolde,ing line in stock

HElL EQUIPMENT ' IN STOCK

D [kQMJ
IC·R71A, IC7S1 , IC745, IC27AlH. IC 37A

1C-47A. IG-271A1H, 1C-3200A, 1C-4714A1H, IC 735

DIGITAL FREOUENCV COUNTERS
r""",.· Pto-O>m t "ll''-'''II
..._ TR·'oro 0-1 OK< 12OOHt1

0-600 "'K< 0-1_3GK< 12!1l'>H H

Long·fI"Ve Wi'llln
T&lept>onl tor e'DOf't in stoc.

Co mp lete Butternut Antenna
Inventory In Stock'

BENCHER PADDLES,
BALUNS, AUDIO FILTERS,

IN STOCK

'\7&@;§()JJ
FT·ONE, FT·980, FT.757GX , FRG-8800
FT·726R, FT·77, FT·270RH , FT-2700AH

YAESU ICOM l lnd-Mobill HfT
MldllncllStlndltd

FT·lI21703R IC2AT Wll i on MIXon
FT·21709RiH IC02AT V..Ill fTC-2203. FT·U03
FTC-l903 IC.()4AT IcomIC-MI2(M,,'nllM700I Tlmpo M · f

KI ITY SAYS: WE ARE NOW OPEN 7 DAYSA WEE K.
Saturday & Sunday 10 to 5 P.M.

Monda y·Friday 9 to 6:30 PM Thurs. to S PM
Come 10 Ba rry 's lor the best buys in lown.

ONV safety
belts-in stock

NCG 7·2f· 50
Tfi,nsceiver

- r ' ll

,
•

SANTEC
ST·2221UP
ST·U2JUP

Yaesu FTR·2410. Wilson ST-«2/UP
ICOM IC·RP 3010 (440 MHz) HT.7
ICOM IC-RP 1210 (1.2 GHz)

C o m p u ter Int e rfa c e s E
stocked: MFJ·1224 la
AEA CP·1, PKT·1, DR.DX

CP·100, ATU, Dr. aso ALPHA AMPLIFIERS

AMERITRON AMPLIFIER AUTHORLZEO DEALER

•,...!"!:- .. ~.,..,....
,f.••••

KENWOOD

MICROLOG-AIR I, Ai r Disk

KA NTRONICS
UTU, Interface II, Challenger

EIMAC
3·500Z
572B,6JS6C
12B Y7A &
4·400A

Barry's Is Bust ing Out All O....r w ith
Summer Serings. Iuy, Toni, Kitty

~ WB2BAP, Mark K2CON, Jan KB2RV
See You .t the Southington. CT Hamlel t Ju.... 2nd

Antennas
' ·s
Cushc'l!I
Hustle.

"""ETZ
M , n l ·Ptoduc t~

MOlI I~

seco. R·1000, R·2OClO, T& 940 SlAT
TS 430S,TR·3600A , fR 7950,
TW4OOOA. Kenwood ServiCe/Repair.
TH21131141AT , TM·211A1
411A & r&711M!I IA

TELEX PRQ-COM

ROCKWELUCOLLINS
KWM·38lJ

VoCom/Mirage/Oaiwa Large inventOfY of
Tokyo Hy.Power Saxton Wi re & Cable "".._
Amplif iers &
5IS)..HT Gain
Antennas IN STOCK

AEA 1« MHz BIRO ~

AEA 220 MHz Wattmeters &~ il"!t-'~ .~ MIRAGE AMPLIFIERS
AEA 440 MHz Elements l~ ASTRON POWER SUPPLIES New TEN ·TEC
ANTENNAS In Stock ~ • DENTRON IS BACK IN STOC K! 2591 HT. Corsairs , Argosy II , Century 22

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP.• 512 BROADWAY, NEW YORK CITY, NY 10012.

N Y k Cit ' LARG EST STOCKING HAM DEALER
ew or y S COMPLETE REPAIR LAB ON PREMISES

Commen:ial Equipment
Stoc~ed: 100M. MAllON,
Midland, Standa,d, Wil·
SOh. veesu. We NNe
municipalities , busi·
eeeees. cwu Oelense,
etc. Portables, mobiles,
bases, repeaters .

"Aqul S. Heble E.penol"
BARRY INTERNATIONAL TelEX 12·7670
MERCHANDISE TAKEN ON CONSIGNMENT
FOR TOP PRICES
Monday-FtidlY 9 A_M. to 6:30 PM ThlltsdlY to BP,M,
Satutda.y & Sunday 10 A,M. to 5 P.M, (Free Pa.,ki n g~

AUTHORIZ ED DISTS, MCKAY DYMEK FOR
SHORTWAVE ANTE NNAS s RECEIVERS_

IRTlLEX·"Spring 51. St. llon"
Subw.y.: BMT·"Prince St. St. lIon"

IND·"F" Train·8wy. Stallon"
Bu s: Bro adway 116 to Spring SI.

Path_it" SIAl" A... Slalion.

We Stock: AEA, ARRL Alpha, Ameco. Antenna SpecialislS, Allatic,
Astron, B & K. B & W. Bash. BencMr. Bird, BUllemut. CDE, CES. Collins.
Communications Spec. Connectors, Covercrafl, Cusheralt.
Daiwl, Dentron, Dlg ima• • Ofake, ETO IAIprn.), Eimac, Encomm, Hell·
Sound., Henry, Hustler (Newtronlcs), Hy·Gain, lcom, KLM, Kant'onics ,
Larsen. MCM (DaiwII, MFJ, J.W. Miller, Mini ·Products, Mirage,
Newtronlca, Ny. Viking, Palomar, RF ProduCIS, Radio Amaleur Callbook,
Robot. Rockwell Collins, Sadon, Shure, Tele., Tempo, Ten-Tee,
Tokyo HI Power, Triony. TUBES, W2AU, Waber, Wilson, Yaeau Ham and
Commercial Radios, Vocom, Vlbrople• • Curti5, TrI·E., Wacom Duple. era,
Repealers. Phelps Dodge, Flnon rmereoms, scanners, Crystals, Radio
Publlcalions.

L J WE NOW STOCI'; COMMERCIAL COMMUNICATIONS SYSTEMS
i"::;("ft DEALE RINQUIRIES INVITED_PHONE IN YOUR QRDER a BE REI MBURSED
"B::Al CO...... I!RC....L R...DIOS alocllecl & ••rvle.cI on pr.ml•••.

Amateur Radio Courses Given On Our Premises, Cali
EADort Order. Shipped hnmedlalel)'. TELEX 12·7070
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NEWSNIEWS OF ON·THE·AI R COM PETITION

• monthly f••'ure by

FRANK ANZALONE, W1WY

A recent letter from Bill Richardson,
VY1CW, pointed out the exist ing confu­
sion in the identity of VEe the Northwest
Territory and VYl the Yukon.

Checking out the February Contest
Calendar I found that Bill was justified in
his complaint. Of the seven events that
were using Canadian provinces/terri­
tories as a multiplier. only ooe properly in­
dicated that there are 13 as a possible
multiplier, Most only showed 12. com­
pletely ignoring VYl the Yukon. Even our
own 160 Contest only showed 12. (Sorry
about that , Bill.)

We are making a correction as of now
and hope that other organizations which
use Canadian sub-divisions as a multipli·
er in their events will follow our example.

There are 11 VEND provinces and 2
territories, VE8 and VY1 , and it should be
listed as 13 Canadian prov./terr. as a cos­
sible mu ltiplier. What is also sometimes
confusing is that VE1 is listed as the
Maritime province when it should be
shown that there are three provinces in
the Marit ime area.

The following table should prove help­
ful in identifying Canadian provinces and
territories.

.... z,'"
CO IT"

VO' Newfoundland 5 9
V02 Labrador 2 9
VEl New Brunswick 5 9
VEl Nova Scotia 5 9
VEl Prince Edward Is. 5 9
VE2 Quebec 2 &5 9
VE3 Ontario 4 4
VE4 Manitoba 4 3
VE5 Saskatchewan 4 3
VE6 Alberta 4 2
VEl Brit ish Columbia 3 2
VEa Northwest terr. ' &2 2-4.75
VYI Yukon Territory 1 2

There are not many active stations in
the Yukon. but I hope this clarification w ill
give them an incentive to partic ipate in
contests now that they w ill be recognized
as a separate area and w ill be eligible for
separate awards.

A new magazine. Radiosporting, pub­
lished by the Inte rnational Radtosport As­
sociation, made its appearance a few
months ago. It is devoted exclusively to
contesting. A card to the editor, Yuri Bla­
narovtch. VE3BMV, P.O. Box 65, Don
Mills, Ont.. Canada M3C 2A6, w ill get you
a sample copy. Contesters should find it
very interesting .

14 Sherwood Road, Stamford, CT06905
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Calendar of Events

t MIY 25-26 CDWW WPXCW Contnl
.. May 25-29 CLAAA ACIDC " Mystery"

June 1 ARCI QAP " Hootowl" Sprint
June 1·2 New York State 000 Party
June 1·2 ASGB Nationa l Field Day
June 8·9 So. American CW Contest
June 8-10 VK!Zl AnY Contes t
June 8-10 AAAL VHF aso Party
June 15·16 All Asian Phone Contest
June 15-16 NINE land aso Party
June 22-23 ARAl Field Day
June 29-30 SMIAK aso Party
July 13-1 4 IAAU Radiosport ChmpShip.
July 13·14 West Coast 160 SSB Contest
July 13-14 C%rrbian DXContest
July 2G-22 CDYNI VHF Contest
July 27-29 County Hunters CW Contest
Aug. 3·4 Wild Bunch 160 sse Contest
Aug. 3-4 AARL UHF Contest
Aug. 10-11 European CW Contest
Aug. 17·18 SARTG Any Contest
Aug. 24·25 All Asian CW contest
Aug. 24·25 GAATG AnY Contest
sec. 9·15 OCWA Invitational Party
sec. 14· 15 European Phone Contest
Oct. 26-21 CD WW OX Phon, Contlsl
Nov. 23-24 CDWW OX CW Cont'l l

"Covered last month.
INot official.

A reminder: the mailing deadline for
logs for our recent WPX CW Contest is
July 10th. and thi s yea r all logs go to CO
Magazine, 76 N. Broadway. Hicksville.
NY 11801. Be sure to indicate CW on the
envelope.

Deadline for material for the Septern­
ber issue is June 15th, and July 15th for
the October issue. You gain a week ad­
vantage if you send it to my home ad­
dress.

Have you checked the expiration date
of you r license lately?

73 for th is t ime, Frank, W1WY
(Just as we were going to press. Bernie

Welch, WBIMZ,and Steve Bolla. NBBJQI6.
our WPX Contest Director. reported that
the WPX sse Contest had a very suc­
cessful weekend. and they predict that
many of the existing records will be
broken, except on 10 meters. which was
almost a complete blackout.)

ARCI aRP " Hootowl" Sprint
0200Z to OBOOZ Saturday, June 1

This is a shorty (only 6 hours) on CW o r-
ganized by the OAP ARCI.

Exchange: AST, state. province. or
count ry. ARCI members wilt include their
membership number; non-members thei r
power output.

Scortng : Contacts w ith members 5
points; non-members 2 points if in the
same continent, 4 points if in a different
continent.

MultIplier: If your power output is:

e to Swatts x2
S to e watts x 4
z to Swatts x 6
1 to 2 watt s x8

Less than 1 watt x 10
Over 5 watts as a check log only.

Bonul : Use of natural power (solar.
wind, hyd roelectric, etc .) wi th or without
storage, x 2. (With storage, cells must be
c harged by natural power source for at
least 8 of the 48 hours preceding the con­
test. Battery power x 1.5.

FInal Score : Total OSO points x statel
province/country multiplier x power
muttlpller x bonus if any.

The same station may be worked on
each band for OSO and multip lier credit.

Frequencies: 1810, 3560,7040, 14060.
21060.28060. Novice and Tech.-3710.
7110 ,2111 0.28110.

Awards: Certif icates to the highest
scorers in each state, province, and
country. and second and third place
awards in areas with 10 or more entries.

Use a sepa rate log sheet for each
band. It is recommended that official
AACt forms are used. A large SASE to
KA5NLY will get you a supply.

Logs must be received by July tet by
the OAP ARCI Contest Chairman, Gene
Smith , KA5NLY, P.O. Box 550 10, Little
Bock. AA 72225. Include a large SASE if
you w ish th e results.

RSGB National Field Day
1600 to 1600Z Sat.-5un.• June 1-2

Ac tivity fo r this c .w .-only Field Day is
concentrated on the Brit ish Isles. Opera­
tion is from portable locations speci fical­
ly set up for Field Day operation. (You
may also hear some activity from othe r
Europeans.) Although overseas stations
are not directly eligible to participate ,
they are invited to work Field Day stations
and submit a report of the stattons con­
tacted.

A certificate w ill be awarded to the
overseas station in eac h continent whose
check log shows the most points cont ri­
buted to competi tors.

Send logs to: ASGB HF Contests Com­
mittee. c/o Mr. D.J. Lawley, 220 Ship­
bou rne Hoed. Tonbridge. Kent TN1 0 3EL.
Eng land.
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.;:::~::~RECEIVER
._~~

CONVENIENCEFEATURES

• FI>II Alii bMlcI co--.(lW, IIlW, SW) plul I'M lind Air...._...
• &.nclllelec:l /uncbon !of qUICk access to SW tsceocast
,.."

• Dncl A""'_" Iunlnojj _OIes you to "key.",- Slall()l'l
numt>e<s dlrect>y

• Aoewr IUnint knob tor smoolh.c~ manuall\Jnlng

Ull ¥Id """"" IN! band•S2 -.on "_001,~ lor omrTIlId<ate recall at IN!
touch ota bunon

· ,. '001, ScM tuning "","a bfoel~ot"'8CI'lp'eseI

Intro Special
$279.95

• DuoI' PLL '-lfI ~ I oc, =1" 11 II " -!he workj'llT'OIl
~... \l6W'Ig 1ySl8m, uses a quartZ crygafs ~IIC'/'10
aDc*s/I dnfI ..., maxllTllZe UWIg $labMy

. ..... If'lC'NOO_ d Ille llo" drcuItry 10< It'oe ."'lone ....
consume< .-»00. df_lCaIy'eduCeS tadrog and arroyrog
"bN!"~ neoleteolCe!rom~ star"'"

• S=lkI ? ' IF bw:d =ld!tI, "narrow" 1O seIecl: one IlatIDn CUI
01 • crowded b¥Id . 0< --:)eo tor tI'e lowes!~ ......
'lOJf &tarO'! ...,119f'l1l"lQ 10 b<eak lllfOugI'llhe ckJIIer

• ......... '-""- __ lor l W and WoN recepIoOn

• T• • capOc ._ tor Flo! andSW 'eceploon

WoilII"l : 3 't* 12WI_ Doone<... onsetled)

~: Black

So :: " J' ... :AC "<IapIcI Eatpl"CW>e.~ 51<...
lcng-.E......... _ e_,",,--Coo._t.2J,Sl'O'I_....-

F_......:AAl l!1O- 19.999 9 ~"., F'" l~lOe_,"" "fo.
,~...
-.. Sr-: l W. ,,"w BuolI-Of'l F",,~., 81' ""'emil.F'" N, SW
Te>e':OP'C""'.......
~: DC·ln4 5V, e>l_ ""Ienna '"!JUl (min,,,,,,," . 21

0u\p<ttI : e.,p/l()n4l ("""'jaCk), Record OUIpul ("""'J8oCkl

~: . ·.ncn (lyr>a/TlOC

Pow- AoIqI<h.......: Bane'... "D" • 3 14 5Vj 1<»11(1(>11). •/l"A" • 2
13VlloplO'alllo< P'OII'_~_ AC 120VoIII. 60Hz
....m AC AdapIor (1UIlIl'«l) DC·12VoIIs "",tn OCC-!2l" Car e.n...,.
ee.d(~)

SPECIFICATIONS

TECHNOlOGY FEATURES

ICF-2010

•" ..

Call us for a
free appraisal!

Siore Hours :
Monday-Friday, 9 to 5,
Saturday 910 12
(Cent ral Time)

••

(In Tennessee, call 901 -683-9125)

TOLL FREE!

••

When you call , talk to a Quali f ied
Ham Operator! Ask for
MARSHALL, KU40, or Bill. W4TNP

Memphis Amateur
Electronics, Ine,

1465 Wells Sialion Rd., Memphis, TN 38108

Alter the sale,
It's the service
Ih.t counts!

CIRCLE U ON READER S ERVICE CARD

Get Your Best Deal ••
Then CALL US •••

1-800-238-6168
KENWOOD ., #. IICOMI

WE TRADE!! CALL FOR FREE APPRAISAL!

•/

AUTHORIZED DEALER FOR: Kenwood, ICOM,
'reo-tee. MFJ. Astron, AEA. Mirage, B&W, Hustler,
Cushcraft, Larsen, Hy-Gain , Butternut, Avantl,
Van Gordon, and more . .. PLUS CURRENT USED GEAR

CIRCLE 60 ON READER S ERVICE CARD
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1984 WAEDC Phone Resutts
Nonh America

ARRl VHF aso Party
18CXJ-0300Z Sat.-Mon.. June 8-10

Action will be found on the 50, 144,
220, and 420 MHz bands, and even high­
er up in the spectrum.

The scoring varies with the different
bands used, and there are certain re­
quirements and restrictions in the rules.
Working WAS on 6 meters is a possibility.

The Australian National ARTS is again
conducting the contest this year. Rules
are more or less the same as last year
with a rather elaborate scoring system.

All five bands may be used, 3.5 to 28
MHz in that portion of the band used by
Rny (no 10. 1 MHz).

Classes : Single operator, multi-opera­
tor, and SWl.

Exchange: RST, zone , and time in UTC.
Scoring: eso points are determined as

per the CAATG Zone chart. Multiply tota l
by the number of countries and again by
the number of continents worked (maxi­
mum of 6). After above calcu lat ions, add
100 points for each VKlZl worked on 14
MHz, 200 points if on 21 MHz, and 300
points if on 28 MHz. (Example: 720 points
from zone chart x 29 countries x 5 con­
tinents = 104,400 points, plus 6 VKlZl
worked on 14 MHz gives a final score of
105,000 points.)

A station may be contacted only once
on each band, but again on another band
for a multiplier. The ARRl country list is
used as a standard. In addition each VK.
Zl, JA, VEND, and W/K call area will be
considered a separate multiplier. 0Ne are
unable to include the CARTG zone chart
due to lack of space. Inc lude 2IRC's for a
copy from VK2EG.)

Use a separate log sheet for each
band and column them in this order:date,
time (UTC), station worked, message
sent and received. and points claimed.

A summary sheet showing the scoring,
name, and address in Block letters and
signature of each operator is also reo
quueo.

Awards : Will be issued to first-, seccnc-.

VK/Zl RllY OX Contost
OOOOZ Sat. to {)(X)()Z Mon., June 8-10

Committee, P.O. Box 18003. 20772 Rio
de Janeiro. RJ. Brasil.

South Amorican CW Conlost
1500Z Sat. to 1500Z Sun.. June 8-9

Sponsored by Electronica Popular mag­
azine of Brazil, and supervised by the
Grupo Argentino de CW of Buenos Aires.
this is an annual affair the second week­
end of June.

It's still a CW contest only. but the tor­
mat and scoring have been changed.
Now you can work stations in other con­
tinents as well as South Americans. Use
all 6 bands, 1.8 through 28 MHz.

Classes: Single operator both sing le
and all band, multi-operator, single trans­
mitter. all band only and SWl.

Exchange: RST pius a eso number
starting with 001 .

Points: Contacts with stations in own
country zero points but okay for multiplier
c redit. Other countries but same conti­
nent, 2 points. Countries in other conti­
nents, 4 points. Contacts with South
American stations, 8 points . (For stations
outside of SA)

Multiplier: Different countries (DXCC
list) plus the different South American
prefixes worked on each band.

FInal Score: Total OSO points times the
sum total multiplier from each band.

Awards : Certificates to the top-scoring
station in each country and the three top
scorers in each class.

Use a separate log sheet for each
band and a summary sheet showing the
scoring and other essential information.

l ogs must be received no later than
August Stat and go to: WWSA Contest

Complete ru les will be found in the May ls­
sue of OST.

1strongly recommend that you write to
ARRl Headquarters for official forms. In­
clude an s.a.s.e. with your request to:
AARl VHF Contest. 225 Main si., New­
ington.CT06111 .

36,816
20,111
11 ,155
10,416

60
Dom . Rep.

H18lC 34,500

Special Award
PY5EG and DJ9KH

• Boldface indicates
wmners.

MuIU-Opr.
Europe LZ4(JKTS
Africa ZS6TUK
Asia RF0FWW
No. Amer. K60KW
So.Amer. YV1AVO

canld.
V01AW
VE1CBF
V01CA
VE4RP
VE3Sl

Multi-Opr.
U.S .A.

K6DKW 181 ,176
K1XM 6,132

Continental Winners
Europe Y23EK
Africa EA9KF
Asia UFOCR
No.Amer. W2YV
So. Amer. PY5EG
Oceania VK3EZ

U.S.A.
990,095

(Opr. KD2M )
195,936
131,026
115,522
76, 858
61 ,920
47, 628
46,164
38,906
37, 440
33,304
31,040
25. 440
24. 182
18,670
17.476
14.175
13,608
8,31 6
6, 794
6.272
4.641
4.536
3.434
2.688
2,688
2.686
1,368
1,326

900
828
132

W2YV

N'VW
N4UH
K4YKl
N1AU
W14K
N4BS
WC4E
WAIOCQ
KCIXK
W3ARK
W6B H
KV9S
WK4F
K6EID
NSAW
KBIC/9
W2GKZ
N5JB
KQ1F
W4 UW
KC1F
KU7Z
W5FO
KA1DSQ
K7LXC
W~KEA

W5EIJ
KTlO
WA51YX
K2KTI
WAllBV

Bullernul-Cushcrlltt -HyGaon- Rohn_AEA_Aslmn_B&W_Bencher
Oaiwa_Kanlronlcs _MrJ_Mlrage_Ny",_Regency_W2AUeV,broplex

{

Butternut
Antennas
In Stock

[I C O M]

IC-745

~W&~
r::J FT.757f.iX

~ i

•- , .- .'-- , , r , • •

" , , , ,
"

, ,

Complete Repair Department
Call or Write Today for your VERY SPECIAL PRICES!! !

Corsair II With Dual Receive Frequen­
cy Capability " Simultaneously"
Also In Stock The All NEW legal limit
"Tilan" Amplifier

11i1r TEN-TEe

..

TR-2600A

KENWOOOoICOMoYAESUoTEN-TEC

KENWOOD

lS·940SITS·930S

~lR.793017950

AEA rscccre
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Yo"
Accurllte
Clock

-

'.MCompllt lble
Computers

For many years, the Heathkit c.ta­
log has been a guide to new, exett­
Ing kit products for people like you
to build. To enjoy. Learn from. And
save money.

What sets this catalog apart Is
Its range of high quality prod­

ucts and accurate Inlorma­
tlon on every product.

Over 450 Interesting
items - Computer

hardware and soft­
ware. Robots. PrecI­

sion test Instru­
ments. Computer­

Ized weather
instruments·

Solar hot water·
Automotive and

home energy
__ 0

Security de­
vices. CoIOf'

TVs. Video re­
corders, c.meras

and acces­
sories. Stereo

components
• Amateur radio gear

• Electronics courses
leading Irom basic

electronics to high tech.,. .- ,-
~

:J

Re.ITIme
Speetrum Anllyar

----t
~ ,-/,

Cily srete _

Address _

Zip _

N~ _

Please send me the latest Heathkit Catalog Free.

CIRCLE 7~ ON READER SERVICE CARD

A subsidIary of Zeni!h EI""'ronic. Corpo<stoon CL·777CL ~

r------------------------,
Heath Company, Dept. 012-302
Benton Harbor, Michtgan 49022Send NOW

to, you'
FREE

Heathkit
catalog

HERO­
Robot

-
-

TrIple-Tr.ce
O.cllio i cope

Computerized
We.ther St.llon

MlcroptoeeHOf" IITrainer & Cour..

With Heathktt , you'll d Is­
cover a special pride alae­
complishment by creating
hand-buitt quality that Is
uniquely yours.
You 'll build your k it
with confidence too, know­
Ing you're backed by our
simple promise, " We won't
let you fail :'

II you don't have the latest
Heathkit catalog, the whole
lamily is missing some­
thing great.

falnOllS
hi h tech catalog

More than just a catalog,
a trustworthy guide to

what's new in computers
and electronics.

This is the 25th year of this activity
sponsored by the JARL. The exchange is
between Asian countries and the rest of
the world.

Cla ssifications: Single operator, both
single and all band. MUlti-operator , both
single and rmntl-t ransmttter. all band only
(one signal per band only).

Club stations are classi fied as multi·
operator and each operator will give his
age in the exchange.

Exchange: For OM's-RS(T) plus age of
operator. For YL's- RS(T) and 00.

and third-place winners on a world basis
and also on a country basis.

All entries must be received no later
than September t st and go to: W.J. Stor­
er, VK2EG, 55 Prince Charles Road,
Frencns Forest N.S.W., 2086 Australia.

NINE Land C.W. Contest
1700Z Sat. to 1700Z Sun., June 15-16

All Asian OX Contest
Phone: June 15-16 CW.: Aug . 24-25

OOOOZ Sat. to 2400Z Sun.

This is the third annual contest organ­
ized by the Joliet ARS in which there is no
limit to whom you can work; however,
contact with NINE Land stations (III., Ind.,
and Wise.) have double aso point value.
Only one contact per band with the same
station permitted.

Classes : Single and rnutti-operator. one
transmitter and portable field operat ion,
multi-operator maximum of two transmit­
ters.

Exchange: Consecutive aso numbers
beginning with 001. and state, VE prov­
ince, or OX country.

Scoring: Contacts with NINE Land sta­
tions count 2 points; with all other sta­
tions 1 point.

Multiplier: Number of states, VE prov­
inces, and OX countries worked (counted
once only). There is a bonus multiplier of
1 for each 20 NINE Land stations worked.

Anal Score: Total asc points from all
bands times the number of states, prov­
inces, OX countries, and bonus points
worked .

Frequencies: 1805 and 60 kHz up from
lower edge of 10 through 80 meters (no
30 meters). Novice: 25 kHz up from low
edge of their bands.

Award s: Cer tificates to high scorers in
each class in eac h state, VE province,
and DX country. Plaques to high scorer in
NINE Land and outside NINE Land, and
multi-operator.

Dupe sheets are required for entries
with over 200 contacts, and a summary
sheet showing the scoring , etc. Include a
large s.a.s.e. for a copy of the results.

Mailing deadline is July 21st to: Joliet
ARS, An.: Paula Franke. WB9TBU, P.O.
Box 873, Beecher, u, 60401.
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Six Meter QSD Party
ooooz Sat. to 2400Z Sun., June 29-30

Without a doubt, this activity generates
more stateside participation in manpow­
er than any other amateur radio activity.
It is most ly a club-organized activity, and
therefore requ ires that the ccorclnator
be knowledgeable about what is required.

Entries are separated into many
classes. Rules and requirements are
quite extensive and will be found in the
May issue of OST. It is advisable that you
read them thoroughly.

Official 10g forms are a must. Direct
your request with a large s.a.s.e. to the
ARRl , ARRL Field Day, 225 Main St.,
Newington, CT 06111 .

This is the 11 th annual QSO partyspon­
sored by the Six Meter International Ra.
dio Klub. The party is open to all , mem­
bers and non-members. but it seems to
be geared for membership participation .

Cross-band contacts are not permit­
ted, and competition is for stnqle-opera­
tor stations only. Operation, of course, is
confined to the 6 meter band,

Exchange: SMIRK number, ARRL sec­
tion, VE province, or country. (ARRL U.S.
only; KH6 and KL7 count as countries;VE
use provinces.)

Scoring: Contacts with members count
2 po ints, w ith non-members 1 point. Multi­
ply total OSO points by the number of
ARRL sections, VE provinces, and for­
eign countries worked.

Awards: Cert ificates to the top-scoring
stations in each ARRL section, VE provo
lnce. and country. There are two SMIRK
certificates for the overall winners in the
U.S.lCanada and foreign areas.

Since the party is geared for member­
ship participation and requ ires the use of
official log forms, it is suggested that you
write for more details. Include a large
s.a.e.e. with your request.

Mailing deadline for entries is July 31 st
to: Mark S. Anderson, WB5NPK, 8932
Saddle Trail, San Antonio, TX 78255.

l ogs must be received no later than
Sept. 30th for the Phone section, and
Nov. 30th for the CW. section. They go
to: JARL Contest Committee, P.O. Box
377, Tokyo Central, Japan.

Asian Country list: A4; A5; A6 ; A7; A9;
AP; BV; BY; CR9; EP; HUHM; HS; HZ/7Z;
JA·JR: JD1: JT: JY: 00: 82, TA: UNUK!
UV/UW9-(1); UD6; UK6C, D, K; UF6/UK6F,
O. Q. V: UG/UK6G: UH8/UK8H: UI81
UK8A, G, I. L, 0 , T, Z; UJ8fUK8J, R; Ul71
UK7 ; UM8/UK8M, N; VS6; VS9M/8Q; VU;
VU (Andaman & Nicobar): VU (tacca­
dive); XU; XVf3W; XW; xz : YA; Yl ; YK;
ZC4f5B4; IS (Spraliy); 4S; 4W; 4X14Z; 70
(S. Yemen) ; 70 (Kamaran); 8Z4; 9K; 9M2;
9N; 9V; (Abu Ail).

ARRL Field Day
1800-2100Z Sat.-Sun. , June 22-23

pm "
e.

S

Awards: Certificates to the top scorers, '
both phone and C.W. , in each country and
each U.S. call area. In each class, both
single band and all band, up to the fifth
rank , depending on the number of re­
turns. Med.511s to the all-band continental
leaders, both single and rmntl-operator.

l ogs: Keep all times in GMT. Use a sep­
arate column for the country or prefix
rnutnptler. and fill in only the first time it is
worked. Use a separate log lor each
band. Include a summary sheet showing
the scoring and other information, and a
signed declaration that all rules and requ­
lations have been observed.

There is a st rict disqualification clause
for taking credit for dup licate contacts in
excess of 2% of the total on each band,
as well as other infractions.

CIRCLE 91 ON REAOER SERVICE CARD

HAL COMMUNICATIONS CORP.
BOX 365
URBANA, ILLINOIS 61801 217·367·7373

HAVE RTTY WILL TRAVEL
•

Scoring: 3 points for contacts on , 60; 2
points for contacts on 80; 1 point on all
other bands. (KA contacts do not count.)

Multiplier: For Asians the multiplier is
determined by the number of different
countries worked on each band (DXCC
list). For non-Asians it is determined by
the number of different Asian prefixes
worked on each band (CO WPX list).

Final Score: Total QSO points from all
bands times the sum of the multiplier
from each band.

Keep in mind that non-Asians use
Asian prefixes as their multiplier, not
countries.

Note: JD l stations on Ogasawara (Bo·
nin and Volcano) are in Asia, and JDl sta­
tions on Minamilori Shima(Marcus)are in
Oceania.



a See a change in your Challenger
a Put some fun in your Flescher
a Get your CP·, in the chips
a Really motivate your MFJ
a Heei -up your HAL and hop-up

your Heath with the• . . .

-

HERE ARE A FEW OF ITS MANY FEATURES:

AND AIR-ROM CARTRIDGE
For both the COMMODORE 64 and VIC 20
(Soon for the new C·128)

Works with an these fine terminal units to bring you tne ultimate in
RmI~/AMTOR performa nce . New AMTOR + program with vari­
able PIT delay for slower rigs alld high rate bit sync to compensate
for computer clock crystal variat ions. Ir s the best $39 .95 you ' ll

ever spend to improve your station . Don 't
have a disk drive, tnen use the ROM
cartridge at $59.95. On performance and
features vs . cost, nothing even comes close!
No complicated menus to bog you down . No
limited performance programs here . The
AIRDISK will enhance any demodulator. Disk
works with both computers. Specify which
for cartridge.

• on screen tuning indicators . full or spur -screen
• auto-load memories" • output to commodore
printers· full speed operation. morse to 99 wpm.
Baudot to 132 wpm, ASCII to 300 Baud • 4 mode
AMTOR • WRU • Independent RXfTX normallinvert
• pitch reference CW tuning. real-time disk
communication· • break buffer. random code
generator· RXITX 01 basic programs· • 24 hr.
clock. unshift or space. foxtest and more.
18713 Mooney Drive Gaithersburg, Md. 20879
3111 258-8400

. D"· ~MICROlOG
INNOVATORS IN DIGITAL COMMUNICATION

CIRCLE 21 ON READER SERVICE CA RO

Electronic Equipment Bank
516 Mill Street 8(l().J68.3270
Vlenn_, Virginia 22180 (703) 938-3350

­EEB-

J.I. L. SX-400 ,ooJ?"§[,
w'th Option.1 Con. " rl",.

• A professionally created scanner for the serious li stener
• Wide frequency coverage 26 to 520 MHz (with opt ional

converters 100 kHz to 1400 MHz)
• Continuous coverage. You 'll hear everything.
• Bird ie-Free, no Internal ' signals' to in terfere with scanning
. 20 Channel memory, AM·FM Mode memory, Priority memory
• Carrier Operated Relay (COR) permi ts au tomatic start/stop of a

recorder
• Four row-norse trent end converters for optimum performance
• 12 VoU DC operation (120 Volt AC power supp ly OPtlona ~

• Check Jll's ad in th is issue for further details

Sale Price $549.95 List $739,90
P·1A Power Supply $34.95
Other options call
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eas
A LOOK AT THE WORLD AROUND US

II monthly feature by

DAVE INGRAM, K4TWJ

Part II of the K5RW Key Collection/Museum Tour

Last month we mentioned the German "Mouse" key used during the war. Since that column was prepared we ha ve receivedpic­
tures of thaI unusual mOdel andoresem them here. The little keys came with leg straps soone can suppose tha t they were used on

moving vehicles. On the tett is how the key looks. and on the right are two different' 'Mouse " keys beside a Marconi 365A

A s you'll recall, last month 's column carried the first part of
our " magazine tour" featuring K5RW's phenomenal key col­
lection/museum. We discussed spark keys. the early years and
models of vibroplex and several competing bugs, plus the etas­
sic and fUlly automatic " Melehan Valiant" bug. This month
we'll complete the tour with views of special-interest keys, a
glimpse at the life and keysof champion telegrapher Ted R. Me­
Elroy, and an overview of K5RW's full collect ion/museum
setup.

Again this month we wish to recognize the patience of B.
Neal McEwen, K5RW, and the ever active camera of traveling
photographer Joe Veras, N4QB, in making this mini-tour possi­
ble. We also would like to know your situation on older keys/
bugs and encourage their preservation as artifacts of our
proud heritage. Don't throwaway any old key; move it into the
hands of a concerned collector. Perpetuate your call! Return
with us now to those thrilling days of yesteryear and . .. wait . . .
did I really hear Morse eminating at over 50 words a minute
from somewhere in the showcase?

Figure 1. These two classic bugs were made by the world's
fastest radio teleqrapher. Theodore Roosevelt McElroy, shortly
before World War II. The bug on the left is mounted on a tear­
drop or flatiron-type base and nicknamed the " McElroy Tear­
drop." Its official designation is the Speedstream PC6OO. This
particular key belonged to Brownie, W3CJI , who used it aboard
a DC3 flying South American routes during the 1940s(old tim­
ers may recall reading about those flights or hearing Brownie's
familiar call on the air). Notice the key's feet have been re­
placed with rubber suction cups for sturdiness during airborne
operation.

The bug on the right in fig. t is known as the "McElroy De­
luxe" and features a solid iron base painted to resemble mar­
ble. The Tee Bar across the key's top is an interesting item
that's also functional. 11 provides a convenient handle for teteq-

-Eastwood Village No. 1201 So., Rt. " Box 499, Birmingham,
AL 35210
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Fig. 1- These two classic bugs were manufactured by Ted R.
McElroy prior to World War II. On the tett is the PC600 " Tear­

drop." On the right is the MAC-KEY " Deluxe. "

raphers to carry their key to and from shifts by merely curling a
few lingers under the bar and lilting the key. The bar afso atlows
the bug to operate on its side as a hand key, assuming the pen­
dulum is position-locked with a damper post clip. These were
heavy and rugged keys which held their adjustments with rntn­
iscule maintenance. Three models of MAe-KEYs were aover­
ttsed in OSTduring late 1937. The "Deluxe" model had a simu­
lated marble base and sold for $9.50. The "Standard" model
had a black wrinkle base with ruckled upper parts and sold for
$7 .50. A "Junior" model with a stamped steel base and the
same working parts as the "Standard" was also available for
$4.95. McElroy explained his exclusion of chrome-base mod·
ets in a 1938 flyer as follows: "I know as an operator of 25
years' experience that it is very poor practice to have a chrome
or nickte-plated base on a key. Light reflection from such a
base is a severe strain on an operator 's eyes."

Say You Saw It In CO



Fig. 2- Close-up view of the label on a McElroy " Deluxe" bug.
with proclamation as World 's Champion Radio Telegrapher.

Fig. 3- Two finely crafted nand keys manufactured prior to
World War JI. On top is a McElroy; below is a Signal Electric

Company spark key. Note the large silver contacts.

Agure 2, Close-up view of the MAC-KEY's label recognizing
McElroy as the World's Champion Radio Telegrapher and re­
vealing early serial number of K5RW's classic item. This br ings
us to the point of briefly discussing the man himself-a legend
in the world of Morse and CW.

Ted McElroy was born and raised in the Boston area , and he
learned to type a phenomenal 150 words per minute while in
the seventh grade of school. He began working the wires of
Western Union 's telegraph at age 15, and he was widely known
as the world's champion radio te legrapher during the 19205
and 19305. During 1922 McElroy entered his first code compe­
tition and zapped all challengers with a copying speed of 56
words per minute. He was beaten in 1934, but regained the
championship title In 1935. Beyond that point, the man was un­
touchable. During the last offic ial competition In 1939 at Ash­
ville, North Carolina, McElroy won a speed of 77 words per min­
ute. His record remains unchallenged to this date.

During the late 1930s McElroy toured the country giving
cod e-copying demonstrations. He loved an audience and
thrived on the attention. One of his popular stints was stopping
in lhe middle of a high-speed run to drink a glass of water, then
resuming copy without missing any text. What a blast that must
have been!

McElroy began his own business of manufacturing tele­
graph equipment in 1934. During World War II Ted's organiza­
tion produced more telegraph gear for the government than
any other company. They finished contracts ahead of schedule
and received the Army-Navy " E" Award for Excellence. McEl­
roy rewarded his " gang" with jam sessions and parties-an­
other trend that 's fad ing in the annals of time. McElroy sold his
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Fig. 4- Here are two unique bugs that would surely be a blast to
operate! On the top is a sleek, loW, and obViously fast Go Devil.
Beneath it is a convertible bug or sideswiper made by Signal

Electric Company.

Fig. 5- Two homemade keys of past eras. The upper key fea­
tures a flat nickle base and was made by W2CFX. The bottom

key was made by William Griffith.

company and went into semi-retirement during 1955. He passed
away in Boston in 1963. All of the MAC-KEYs were quality In­
struments, and we hear that many are still used today (here's
hoping someone will remember us when one of those c lassic
keys is retired'].

Agure3. Here are two finely crafted hand keys with rather in­
teresting backgrounds. The key at the top in the photo is a Mc­
Elroy item manufactured on a teardrop base pr ior to World War
II. This was one of four available models in the price range of
$1 .20 to $2.25 each .

The key In the lower part 01 fig . 3 is a late era spa rk key
manufactured by Signal Electric Company. Notice the large (%
inch diameter) silver contacts. You can almost visualize sparks
shooting from this one as the operator's hair stands on end and
the smell of ozone fill s the air.

Agure 4. The key in the upper part of this picture Is a "Go
Devil " made by Al H. Emory in Poughkeepsie, New York during
the mid-1 930s (bug with little oval-shaped label).Approximately
400 of these keys were made. There's something about this
bug that really captures my interest (K4 TWJ) . Maybe its tr im
design or smaller size reminds me of the c lassic Vibroplex Blue
Racer. Judging by that single small weight on the pendu lum's
bar, I would surmise it tru ly lives up to its name. Bugs are usu­
ally " slowed down" by adding weight to their pendulum bar or
extending their mainspring (that 's the Vibrating metal piece).

The key in the lower part of fig . 4 was made by the Signal
Electric Company between the late 1920s and 1930s and was
called the "Sematic.' It can be used as a bug or sideswiper by
locking or unlocking the pendulum. Notice the two sets of con­
tacts nearest the handle; the " extra set" is sideswiper con-
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Fig. 6- The Omnigra{)h-a windup code trainer which realized
widespread popularity during the teens and 19205. The hand
key in the foreground is an historical item from RCA 's longwave

wireless station is New Jersey.

tacts. Savyou're fai rly new in amateur radio and haven't heard
of a soeswce- key? Relax. Many amateurs are in the same
situation. A sioesw'per differs from a bug in that a vibrating
mainspring isn't included for automatic dot generation. It's a
form of "sideways key" w ith makelbreak contacts on each
side, like a modern keyer paddle. Some operators made "Hs"
by tapping the left side four times: some alte rnately tapped the
left and right sides twice each. Using a key like that took some
getting use to, eh?

Rgurl 5. A surprising number of keys were homemade duro
ing past limes, and here are two classic examples of that
craftsmanship. The bug at the top in the photo was made by
W2CFX during 1936, when he was an apprentice jeweler. No­
tice the flat mckle finish on the base and major parts; this wasa
popular finish on jewelry during that period.

The key in the lower part of fig . 5 is a simple hand key made
by William Griffith, who worked in the Portsmouth Naval Ship­
yard. The key reveals quality machine work, and Neal com­
ments that It's one of the finest hand keys he's ever used.

Figure 6. This is an early version of the "Omnigraph": a code
training instrument used by individuals, the mili tary, and li­
censing examiners between 1902 and 1920. A w indup clock­
work drive, which bears a striking resemblance to those in
music boxes, turns a central wheel or turntable. An aluminum
disk which has notches cut along its outer edge representing
dots and dashes is secured to the turntable, and a little arm
follows the notches while making and breaking a set of contact
points. The person studying code would then connect a buzzer
setup in series with the contacts. The Omnigraph shown dates
between 1905 and 1910. l ater ve rsions permitted stacking up
to 15 discs, and the tooth/space following arm would " track"
for longer operating times. Incidentally, a brief review and
cover photo of the classic Omnigraph was featured in February
1981 CO magazine.

The key in Iront of Ihe Omnigraph is a standard Bunnell key
of historical interest. This key came from the Rocky Point River­
head RCA longwave wireless station in New Jersey. It saw
many years of service on their famed " Pony Wire. "

Rgurl 7. This is a trio which Neal calls the " little keys." The
small key on the lett side came from a lifeboat setup used on a
Dutch freighter. The middle key (one w ith phenolic handle) is a
U.S. Forest Service smoke jumper's key. It was used by nre­
fight ing paratroopers equipped with backpack radios before
World War II . The key on the right was used with portable radios
during the war years by the English and Canadians. Due to their
general use with small communications sets, each of these
items acquired the informal designation of "Spy Keys." Their
design was also often attractive for leg-strap use in armored
vehicles or airplanes.
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Fig. 7- A trio of miniature keys capable of surprisingly good oo­
eration. On the left is a Dutch lifeboat key, in the middle is a
smoke Juniper key, and the gem on the right was used by En-

glish and canadian services with portable radios.

Fig. 8- The first showcase of KSRW's key collection. trereere
an Omnigraph and 50 amp Navy key on top, and some recoq­

nizable and unusual items inside.

RgurlS 8, 9, 10. Our mini-tour winds down with full views of
the showcase housing K5RW's outstanding collection . Beauti­
ful aren't they? All extensive amount of printed information and
historical documentation is also included, although not readily
vis ib le in the photos. These list ings and factual materials are
continually updated, which makes Neal's research into the
Golden Age of Communications an ongoing activity. The
search for new keys, bugs, and related instruments is endless.
Neal's goal is to have one of every key manufactured, corn­
ptete with documentation. Stated in Neal's own words, "There
is so much to be learned, so much interesting history, and so
many instruments to be rescued from oblivion, that I plan to

Say YouSaw It In CO



•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

~.

<=~","MA}(COM ' ~ .~:>,;Y~
~ IN C O IIP OII"TE O t

AUTOMATIC
ANTENNA MATCHER

r •

MAl CO M' ..
• •• • • • • • ' • ...,!. !_.~ •

"'0" ....D ••TO • • TlC••.,... ...rc.e_
200 .UTl 1'.1_1'•

. 1 •• TO . HI .

• . •

•

ONE ANTENNA .3 TO 70 MHZ.
VSWR 1.5:1 OR LESS

UNEXCELLED FOR "FREQUENCY HOPPING"

• NO MOVING PARTS!
• 5 YEAR WARRANTY !
• INSTANT MATCHING !
• 50 OHM INPUT !
• LOW NOISE !
• DIPOLE !
, MARINE!
• AMATEUR!

• 100% SOLID STATE!
• NO CONTROL LEADS!
• LIGHT WEIGHT!
• HIGH EFFICIENCY !
• 200 TO 2KW. PEP. !
• LONG WIRE!
• MILITARY!
• AVIONICS !

"NEW R.F. GROUNDLESS LONGWIRE MODELS
NOW AVAILABLE"

CONTACT

MAGNUM DISTRIBUTORS INC.

• • •.,E .••••• 1

1831 South Dixie Highway, Pompano Beach, Florida 33060
305-785-2002 · Telex 514365 (English FTL).• .•. . .•.•.•.•...•.•.•p... .a ••••••••••••••••

CIRCLE 22 O N READER SERVICE CARD



Fig. 9- The second KSRW shOwcase-a heartwarming mass
of beautiful bugs.

continue present activities as a lifetime avocation." Looking at
the twinkling reflections from keys in the showcases, Neil con­
tinues: "It's unfortunate the keys in my museum can't talk.
What stories they could ten. How many sent messages that
saved lives? One might tell us about trans-oceanic OX with a
TGTP rig it keyed. Another might tell about train wrecks or tor­
pedoed ships, or a message sent to a secret invasion force. Still
another might tell us about the craftsman who made it or inter­
esting stories of its owner.

Figure 11 . A view of the workshop area where Neal refurb­
ishes the keys in his collection. A vast number of spare parts
are necessary for restoring some items. Occasionally, two or
three identical model keys must be used to assemble a com­
plete piece. Neal is just "gelling into" duplicating paints and
electroplating, but enthusiastically looks forward 10 guidance
from others and ultimate success.

In conclusion, I (K4TWJ) would like to add a couple of per­
sonal thoughts. While key collecting is a highly rewarding pur­
suit which we heartily endorse, newer members in our amateur
radio soc iety may ponder the attraction and logic in actually us­
ing an "older style" bug on the air during this modern age of
memory-equipped electronic keyers. Go ahead and enjoy one!
There are a number of personally justified positive reasons
among avid bug users, and they generally boil down to "beauty
is in the eyes of the beholder." Why do some folks enjoy driving
a classic older car, writing with old-style pens, or even selting
upvintage radios for occasional operation when they could use
"modern" equivalents. Maybe nostalgic interest andapprecia­
non for diminishing qualities would start the list. Personally, I
think they are an integral part of our proud heritage. If you're
really not proficient in bug use, however, you're well advised to
do your initial practicing off the air!
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Fig. 10- The third showcase of immaculately preserved bugs.
Notice that each has its own documentation. Doesn't this re­

kindle your CW interest?

Fig. 11- The workshop area where Neal refurbishes keys.
Often parts must be salvaged to assemble a like-new item.

Thanks once again to B. Neal McEwen, K5RW, and Joe
Veras, N4QB, for making this mini-tour possible. If you have a
question about the museum or keys (or if you would like to con­
tribute an item!), Neal offers his assistance and invites you to
write to him. Remember to include a large SASE. Belter yet,
Neal invites you to visit his museum. Visitors have come from
as far away as Denmark and South Africa for the tour. The city
of Richardson is the first suburb north of Dallas, Texas. An ad­
vance telephone call to K5RW (214-234-1653) or letter (1128
Midway, Richardson, Texas 75081) is the first step.

73, Dave, K4TWJ
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NEWS OF COMMUNICATIONS AROUND THE WORLD

This month b,
JOHN A. ATTAWAY, K411F

In1967 one of the first actions by the
newly created CO OX Awards Advisory
Committee was the creation of a OX Hall
of Fame to honor those very few OXers
who had made major contributions to the
world of OX. The 1967 Committee recom­
mended no rigid guidelines for OX Hall of
Fame qualification, preferring to leave
future committees the flexibility to base
their choices on a wide range of accom­
plishments. Tnesolebenchmarkwas that
the person 's achievements should be oe­
scribed as " above and beyond any call of
duty, made often at great personal sacrt­
nee of time and resources with no thought
of personal gain or recognition, and as
having stood the test of time. "Asa result,
those elected to the OX Hall of Fame
have inc luded great Dxpedtton opera­
tors, leading QSL Managers and OX writ­
ers, and others who have given fully of
themselves and the ir time for OX. The
first to be honored, on November 1,1967,
was Gus Browning, W4BPO, considered
by many to be the world's greatest OXpe­
dition operator. Gus operated from over
100 rare countr ies. The most recent in­
ductee, February 25,1984, was Rod New­
kirk, W9BRO, who never missed a dead·
line as OX Editor for QST for 30 years.

This year the CQ Award's Advisory
Committee followed a slightly new tack.
Past members of the OX Hall of Fame
were all very well knownfortheir achieve­
ments at the lime they were nominated.
Generally, their names were "household
words ." However, the 1985 Committee
said let's look back and honor some of
those great individuals who made their
mark in years past and whose names
may be remembered only by their peers.
As a result, we have elected two Dxers to
the Han of Fame this year, one from the
list of current actives and another whose
contributions were made in the 1930s
and 1940s. The currently active OXer is
Ronald W. Wright, ZL 1AMO, who just
concluded a Dxpedttlon to Tonga Island.
The prominent DXer from time past is
Herb Becker, W6QD, the father of WAZ
and the monthly OX Column.

Ron Wright, ZL 1AMO, was first sug­
gested asa DX Hall of Fame nominee two
years ago by several prominent DXers.
His nomination was in the category of OX·
pedilion planner and operator and was
based on several years' activity in the Pa­

. cific area. The nomination described Ron
as " an operator's operator," and as a
"superb CW operator." His DXpeditions
include VR6HI from Pitcairn Island in

P.O. Box 205, Winter Haven, FL 33880
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THE DX HALL OF FAME
Gus M. Browning, W4BPD

Nov, 1, 1967

John M. Cummings, W2CTN
March 23, 1968

Stewart S, Perry, W1BB
Aug. 16, 1968

Richard C. Spenceley. KV4AA
March 1, 1969

Danny wen. VP2VB
Sept. 15, 1969

H. Dale Strieter, W4DOS
May 23, 1970

Stuart Meyer, W2GHK
Oct. 31 , 1970

Martin Laine, OH2BH
Jan, 22.1972

Ted Thorpe, ZL2AWJ, and
Chuck Swain, K7LMU

Aug. 6. 1972

C, J. (Joe) Hiller, W40PM
March 30, 1973

Ernst Krenkel, RAEM
April 14, 1974

Frank Anzalone, W1WY
June 19, 1976

Lloyd Colvin , W6KG, and
Iris Colvin, W6QL

Nov. 12, 1976

aeott Walts, Editor and Publishe r
June 11, 1977

Don C. Wallace, W6AM
Sept. 23, 1978

Joe Arcure, Jr., W3HNK
Dec. 1, 1979

Hugh Cassidy, WA6AUD
April 26 , 1980

Eric A. Sjolund, SMIJAGD
April 21 , 1981

Franz Langner, DJ9ZB
May 9. 1982

Dr. Sanford E. Hutson, K5YY
Jan, 22, 1983

Rodney H. Newkirk, W9BRD
Feb, 25, 1984

Rona ld W. Wright. ZL lAMO
April 20, 1985

Herb Becker, W6QD
April 20, 1985

March and April of 1979, ZK1 MB from
South Cook Island in August 1979,
H44RW from the Solomans in April and
May 1980, ZK2EA from Niue Island,
A35EA from Tonga Island, and 5W1CW
from Western Samoa all in August and
September 1980, ZL1AMOIC from Chat­
ham Island in November and December

Ron Wright, ZLtAMO, center, was
elected to the CQ OX Hall of Fame in
1985 in recognition of his outstanding
achievements on the Pacific OX Trail.
During the past six years Ron has or­
ganized major DXpeditions to Pitcairn,
the South Cook Islands, the Soloman Is­
lands, Niue, Tonga, Western Samoa,
Chatham, Lord Howe Island, the New
Hebrides, Fiji, the North Cook Islands,
Kermadec, and Wallis Island. With Ron in
the photo are Mr. and Mrs. Murph Rat-

teree, W4WMQ.

Herb Becker, W6QO, is the tall man on
the left. Herb is one of two prominent OX­
ers elected to the prestigious CO OX Hall
of Fame in 1985. He received this honor
for his many accomplishments in devel­
oping amateur radio awards and journal­
ism. These accomplishments included
writing the first purely OX column in a
monthly magazine (RADIO Magazine,
1935), introducing the WAZ Award
(1936), and in the post World War /I years

initiating the CO WW OX Contests.

1980, ZL1AMO/LH from Lord Howe
Island in July 1981, YJ8RW from the New
Hebrides in November and December
1981, 302RW from Fij i in September
1982, ZK1CQ from the Northern Cook ls­
lands in August 1979 and again in April
1982, ZK9RW from Niue in October 1983,
ZL8AMO from Kermadec in March 1984 ,
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The WAZ Program

De Extra carries the views of two very ac­
tive contest operators located in geo­
graphically dissimilar spots with oppos­
ing types of propagation: Joel, KG60X, in
the western Pacific, and Siggi, TF3CW, in
the far north Atlantic.

De KG6DX: " I think we should leave
the CO World-Wide Contest scoring ays­
tern just as it is. If people want a different
system, it should be tried out in an en­
tirely new contest. The CO World-Wide is
the olympics of amateur radio contest­
ing. let's keep this great tradition as it is.
There are records for each continent,
and I think that makes people equally
competitive. You against your own con­
tinent and you against the world, two con­
tests in one. Perhaps you could give more
of a breakdown in the resu lts . You list the
top scores in each category, but you
could also list them by continent and
show the top 10 in each category and top
5 on each continent in each category, At
present you only do this for the U.S. sta­
tions.

" All in all. I think a serious contester
can find a contest some time during the
year when the conditions, type of contest
rNAE, VK-Zl Oceania , All Asia, Sweep­
stakes, Sprint, Can-Am, etc.). and the
band it may be on will give him an edge on
the rest of the world. For instance, you
would be hard pressed to beat me in the
All Asia Contest and I couldn't touch you
in a Sweepstakes.

""""""
,.,.,."sese
ses

""De Extra
In the December 1984 OX column, De

Extradiscussed the importance of the CO
World-Wide OX Contests to a new Dxer
anxious to increase his count of zones,
prefixes, and countries, and offered corn­
ment on suggested changes in the scor­
ing system for these contests. Opinions
from our readers were requested. Tooay's

a linear.) Hosts are urged to have plenty
of ashtrays, tea, and lemon meringue pie.

The second DXer elected to the Hall of
Fame th is year, Herb Becker, W60D, is a
man whose name was legend to DXers of
the World War II era. His tremendous
achievements include writing the first
pure OX column ever written for a monthly
magazine, and jointly with Larry leKash­
man, W210P, fathering both the WAZ.
Award and the CO World-Wide OX Con­
tests.

Herb Becker's first column, entitled
simply "OX," appeared in the Octooer
1935 issue of RADIO magazine several
months in advance of the first OX column
in OST written by By Goodman. Herb
Becker and By Goodman worked very
c losely with regard to what was con­
sidered a country and what was not con­
sidered a country.

WAZ. was first announced in the Feb­
ruary 1936 issue of RADIO, with the first
list ing later this year. The name of the col­
umn was changed to OX and Overseas
News, until in October 1940, with OX go­
ing down the dra in as World War II
spread, Herb changed the name of the
column to X-OX and Overseas News. It
appeared under that title until October
1941 , when it was discontinued.

Herb recalls that his last contact be­
fore Pearl Harbor was with W9VOX on
November 30, 1941 . He planned to move
to a new house two days later and build
an ideal station, but on the morning of
December 7, 1941, as W6VB was helping
him take down his four 74 foot poles, the
neighbor's radio began blasting out the
news of Pearl Harbor, which ended ama­
teur radio until 1946.

In the meantime, RADIO was sold to
Sandy Cowan, and the name was changed
to Co. l arry l eKashman became the edi­
tor, and Heb Bec ke r' s OX column reo
sumed in the April 1946 issue. Herb final­
Iy relinquished the column to Dick
Spenceley, KV4AA, in 1952, as business
pressures no longer left him the time to
write.

Herb recalls that the CO World-Wide
OX Contests came into being because
the ARRL Test at that time was a nlne­
day affair, and many OX and contest en­
thusiasts wanted something less time­
consuming .

More about the early days of WAZ. and
the COWorld-Wide OX Contests in a later
issue. Congratulations to Herb Becker,
W60D, and Ron Wright. ZL lAMO, OX
Hall of Fame!
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The WPX Program
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WPX Awards, PO, Bo. 1351. Torre nca . CA90505{)3S1 US A

ZL7AMO from Chatham in May 1984,
FW0BX from Wallis Island in October
1984, and Tonga Island again this year.

By profession, Ron is a self-employed
taxicab driver in Auckland, New Zea land.
He and his w ife, Jeanette, have one son,
Glenn, and four daughters, Usa, Karen,
Terri, and Jeann ie. As we write this Col­
umn in early March, Ron is enroute to
Tonga to operate as A35EA for three
weeks. He plans a 160 through 10 meter
operation w ith 80 % of his time on CWo

Many U.S. Dxers met Ron personally
and enjoyed a Dxer who runs CW at 25­
35 words per minute without writing any­
thing on paper, talks while receiving, and
prefers to operate with his shoes off.
(Literally, this has nothing to do with the
so-called "barefoot" operations without
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The top 13 tont,nders lor 5 Band WAl:

5 Band WAZ
Standings as of March 1, 1985

16D Meters-USSR
Stations in the USSR are not autho­

rized to use the frequencies 1830-1930
kHz on a secondary basis. Mode seg­
ments are as follows: 1830-1860, CW
only; 1860-1900 kHZ, ON and l SB; 1900­
1930 kHz, CW, AM, and l SB. (Thanks
QRZ OX) .

From The Mailbag
De Glynn B. Burhouse, ZC4CZ: "As

ZC4 has been given separate country
status, here is a report on the British Sov­
ere ign Bases here in Cyprus.

"Presently there are 25 ZC4 calls, in­
cluding the two club stations, ZC4EPI in
the Western Base and ZC4ESB in the
Eastern Base. Ot these 25, about 10 are
active and only 5 could be called very ac­
tive, inc luding ZC4WW and myself. At
least lour licensees will be leaving soon,
so we will be even more rare.Only30f the
10 active stations regularly useCW: I use

Some Rare Prefixes
A99-Station A99A was active from the

Middle East Communications Exhibition.
OSl to the A9 bureau.

CG-The spec ial prefix CG3 was used
in Canada February 17-24 to celebrate
the anniversary of the Girl Guides move­
ment in Canada.

CTI-CT0BI was an operation from
Berlenga Island March 29 to April 11 .
OSl to CT4UW. Berlenga counts as Por­
tuga l for country awards.

EM , EO, EU , EV & EW-These prefixes
were used by Soviet stat ions to com­
memorate victory in World War II.

HW-This was a special prefix used by
blind French amateurs. HW3 was substi­
tuted lor FC, HW4 for Fo, and HW5 for
FE.

HII- ln March 1985, stations in the Do­
minican Republ ic used the HI0 prefix in
place of the normal H18.

Vl3-Australian amateurs have been
permitted to use the VI3 prefix, instead of
VK3, to celebrate Victoria's 150th anni­
versary.
Ill- This prefix is reserved for visitors

to New Zealand. Zl0AAA was Otto,
W5YU.

IC4-The British Soverign Bases on
Cyprus use the ZC4 prefix and count sep­
arately from 584 for country awards.

4J5-4J5JYS was a special operation
from the Ukraine to celebrate the 40th
anniversary of the Joint Yalta Center­
ence. February 3-11 , 1945.

tr ies. Many of us have spent 20 or 30
years or more becoming Dxers. and we
aren't there yet."

This is good advice. K7ZR says it we ll.
The complete Dxer does all of the above.
He subscribes to all the OSl Manager
lists, he takes at least one OX bulletin,
preferab ly more, he reads all the OX col­
umns, and he listens, listens, listens, and
listens some more-K4IfF.

Europe, we are forced to run one poirn
Ooos for hours on end, long after we
have exhausted all the European mu lti­
pliers. At this latitude, propagation is
such that you run Europe for hours or
nothing at all .

" I feel you should change the system. I
favor the proposal suggested by some
prominent European contesters-name­
ly, zero points for your own country and
three points for all other countries, in­
c luding the countries in your own zone.
That would leave us all equal point-wise
at the start and would be a posit ive step in
bettering the world's greatest contest,
the CO World-Wide.

" TF has been drastically affected by
the decline of Cyc le 21, During the 1984
CO World-Wide, 10 meters was c losed
for both weekends (it isn't expected to
open again for several years), 15 meters
had very few signals, weak and far be­
tween and no U.S., 20 meters was fair but
closed during the night from 2000 GMT to
0900 GMT, while 40 and 80 meters were
also fair but difficult into the U.S. and im­
possible to JA or to VKlZL.

" These are the cold facts, and thus I
am already planning for 1986 to operate
from either Gibraltar or the Gambia. As
Hugh says, 'The OX is greatest where the
sun is br ightest.' ..

Thanks to Siggi and Joel for two very in­
teresting, though different, opinions. The
debate goes on, and we are looking for­
ward to the Contest Forum at Fresno.

What do you th ink?

How To Become A Better Dxer
In To/em Tabloid, K7ZR advises that

"the secret of becoming a OXer is to
never stop becoming a Dxer. Read the
OX columns and pxceomco artic les in
the magazines. Read the OX bulletins.
Learn world geography and a little about
history and politics. Once at a OX conven­
tion I heard someone respond toa speak­
er saying, ' I didn't come here to go to
school.' Obviously, he didn't tee t he had
anything left to learn. Listen to the club re­
porter and the OX nets. Listen, listen,
listen on the bands. Most of all, work OX,
even G's. JA's, and other populous com-

Italian amateur Brizzi Nicola, 16NNJ, is a
new WAZ certificate holder. He is 28
years old and has been licensed since
February 1980. WAZ was earned using a
Drake line to a two-element quad. His
most diffic ult zones were 12, 19, and 31.

63. HB9AMO
64. LA60T
65. UR2QD
66. UK2ADx
67. ZS5lB
68. F6DZU
69. DL4YAH
70. LAlla
71. W9ZR
72. W1NG
73. VK9NS
74. N4KG
75. YU7DX
76. DLBMAG
77. OK3OG
78. Zl l BOQ
79. EAglE
80. DL7HZ
81. DJ9RQ
82. EASSP
83. EA2IA
84. SP3BQD
85. LZ1NG
86. N4JF
87. CT2AK
88. HB9CIP
89. OK1MG
90. CT1BD
9 1. VK6HD
92 . EA6ET

8 . W6GO, l96
9. K4CEB, 196

10. W2YY, 196
11. SM5AKT,196
12. G3GIQ, 196
13. CT3BM , 198

32. SMSAOD
33. WlIMlY
34. IIiRIZ
35. QNSNT
36. OH6JW
37. QK1AWZ
38 . IV3PAK
39. DJ6RX
40. QH3YI
41. 14Rye
42. zu su.
43. 14EAl
44, ZL1BOD
45. TG9NX
46. XElJ
47. F5VU
48. W3AP
49 YOJAC
SO. K3TW
51. XE1QX
52. VEllG
53. OK1ADM
54. en FL
55. WA1AEA
56. N4RR
57. UWfb MF
58. W4DA
59. OK1MP
60. W1 NW
61 . OE1ZJ
62. HB9AHL

1. DKSAD, 199
2. JA3EMU, 199
3. N4WW, 199
4. EA8XS. 199
5. K6YAA. 199
6. W8UVZ, 199
7. LA9GV, 196

305 Stations have attained the 150 zone I,vel

...1 200 lones worhd :

1. ON4UN
2. K4MQG
3. SM4CAN
4. AA6AA
5. W8AH
6. W6KUT
7. EA8AK
8. LA7JO
9 EA3SF

10, OH1XX
11 . EASOZ
12. WtaSD
13. KIiZZ
14. ON60S
15. OK3TCA
16. K6SSS
17. Zl3GO
18. OK3CGP
19. SMIIAJU
20. OZ3PZ
21 . 13MAU
22. 12ZGC
23. 4Z4DX
24. N4KE
25. K5U R
26. K9AJ
27. SM3EVR
28. LA5YJ
29. Dl3RK
30. N4WJ
31. G3MCS

"In 1980, at the peak of the sunspot cy·
cte. I took the world in the ARRl 10 Meter
Contest, even beating N700 and KH6XX,
Hi Hi! However, I couldn't do it today, as I
can 't even hear the stateside multipliers.
During the sunspot peak, 10 meters is
open 24 hours a day out here and I have
that edge over the rest of the guys. The
point is that everyone has a time and con­
test in wh ich they have the edge; they just
have to find it and go for it."

De TF3CW: " Your column in Decem­
ber CQ certainly caught my attention. t
have often worried about the inequity
when North American stations get two
points for contacts with each other, but
European stations get only one point for
OSOs within thei r own continent. This
situation is exceptionally bad here in Ice­
land, as activity is not high either from our
country, or, lor that matte r. I rom all of
Zone 40.Thus,when a TF station appears
in the test it is in great demand for the two
multipliers, country and zone. Because of
the many stations tak ing part from
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The WPX HONOR ROLL
The WPX Honor Roll is based on the current confirmed prefixes which are submi t-

ted by separate application in strict conformance with CO master pref ix list. Scores
are based on the curren t pref ix tcta ! regard less of an operato r's all-time count . Honor
Roll must be up-dated annua lly by addition 10. or to confirm present total. If no up-date,
file will be placed into " inactive " until next up-date. Li fet ime Honor Roll fee $2.00, with
no fees requ ired for up-dales.
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C IRCLE SS ON READER SERVICE CARD

OX The 160-80-40 Meter Bandsl

Trib;l.nd
(160-80-401

JUllt60 1t.1onil
$39.95 ppd ,

"""""'''''-'''lJUIlt 40 II. IorlQ
127.95Wd·

TELEPHONE
817/8£.8-4435

Chec_, MO. VISA, MJC
Can or Wrjte lor Complete Cat.log.

TET Antennas, Larsen, Hy-Gain,
Alpha De lla, etc.

sUt1R'oNics
1587 U.S. 68 N Xenia, OH 45385

(513) 376-2700

All Quality, Made in USA
New Ameritron AL-8ll 160-15 meters,
1SOOW PEP, Uses si ngle 3-500Z lube, exeet­
lent qu.lity, made in USA.

One V.., Warranty $589.95 + UPS

Our Exclusive Bandpa ss- Haject Duplexers
Wil li Our Patented

BpBr CIRCUIT®FILpT"~~~
superior perter ­
ma nce. especially
at close freque ncy
separation .

Modelsavailable lor
all commercial and
ham ba nds willlin
lhe Irequency
range of 35 10
96D MH z,

With The "Original" Multiband
Sloper

• P'eassembled
• No traps
• Mounl at 25-40 II.
• !loO onm
• All lllainless ha,d.;"e
• f ...lly tuned
• May be oround mounted

sUtfAoNics

Or With Our Super Performance
Bazookas (Co~lJr;ia l Dipoles)

• H.D. construc tion 160M (280 fl.)
• Supeflot bandwimh 169.95 ppd .
• Slainless ~rdware
• Rug.ged cente< inSUlalor 80M 1140 It.l
• Tolan, prNuembied 1<19.95 ppd .
• EU il')" Iuned
• Flat lop. In¥ef1ed v , etc . 40M (70 It .)
• Legal power plus $39.95 ppd

~~'~l A . ~ I :t ,
C IRCLE 26 ON READER SERVICE CARD

WACOM
DUPLEXERS

De Wm Richardson, VY1CW, and K.
Garter, VY1CC: " Please note that Yukon
has been VY1 for the past seven years.
We have no polit ical association wi th the
Northwest Terr itor ies, VEB. Jt is very dis­
couraging fo r us to make a point 01 being
on in the various contests for the sake of
giving out multipliers or the zone with no
chance of winning due to the poor propa­
gation at this latitude. It is even more dis­
couraging to have people not even know
where we are. The ARRL even sends our
OS Ts with YV1 instead of VY1, and vari­
ous DX nets put us with South America
lor lists. We have two active and two
semiactive stations now, and we are VY1,
not VE8."

De Bill Gurkin, N4AW: "In reply to
you r Ma rch 'De Extra' on a code of prac­
tice for lists and nets, under NO circum-

it 95% of the time. If stateside stations
would like a sked. t will be happy to oblige.
Write 10 me via my call 10 JSB. BFPO 53,
c/o Genera l Post Office, London. I prefer
CW skeds, but can come up on sse if
needed. In addition, ZC4ESB will be on
AnY.

" Station equipment at ZC4ESB is a
Yaesu FT-l07 to a nomeorew 3·element,
tr iband Vagi up 15 meters. Equipment at
home is a T$·8305 and an 80 meter di­
pole, open-wire feed through a Z match.
Maximum permiss ible output here is 100
watts. We have the privileges of the
WARe bands here, and I am regularly on
30 meters. My aSL Manager is G4MGOI
G8MWS.

'" hope this information is useful. We
have been a regular subscriber for three
years. CO is a great magazine."

Say You Saw It In CQ June 1985 • CO • 91



local sunrise and sunset times for various
areas of the world each month. To our
knowledge, this service is not available in
any other club bulletin.

Central Arizona OX Association: Hal
Beebe, W9RY, President; Dave Hollander,
N7RK, Vice-President; Ed Cunningham,
NF7S, Secretary; and Jim McDonald,
N7US. Treasurer.

Kansas City OX Club: John crass.
W0JLC, Pres ident; Larry Wilson, K0RWL,
Vice-President; Steve Gecewicz. K0CS,
Secretary; and Tom Bishop, K0TLM,
Treasurer.

Mile High OX Association: Burt Myer,
W0RLX, President; Bob Sherwood,
NCOB. Vice President; and Jim Griffiths,
KB3EI. SecretaryfTreasurer.

National Capitol OX Association: Stu
Meyer. W2GHK and DX Hall of Fame,
President; Larry Kettlewell, W3HHG.
Vice-President; Bob Chapman, WB4FTU ,
Secretary; and Henry Herman. W3UJ,
Treasurer.

Northern california OX Foundation:
John Troster. W61SQ. President; Bob Fer­
rero, W6RJ. Vice-President; Jim Maxwell,
WBCF, Secretary; and Ernest Zumbrun­
nen. WB6UOM, Treasurer. Directors are
Bud Bane. W6WB; Dave Bell. W6AO;
Rusty Epps. W60AT; Stan Kaisel. K6UD;
Dave Leeson, W6QMS; Merle Parten,
K6DC; and Cam Pierce, K6RU.

North Florida Amateur Radio Society:
Billy Williams. N4UF, President; Pete Nis­
sen. W4PTI, Vice-President and OX
Editor of " The Balanced Modulator " ; Bob
Gi llespie, N4JFO, Secretary; and Tom
Crompton, WB4STB, Treasurer.

Southeast Michigan OX Association:
Ted Drake, W8JBI, President; George
Goldstone, W8AP, Vice-President; Elmer
Priebe, KK8E, Secretary; and Don Patter­
son. N8AFV, Treasurer.

Western Washington OX Club: John
Gohndrone. N7TI. President; Tad Cook,
KT7H, vtce-President Jack Wichels,
W7YF, Secretary; and Don Walter,
W7NG, Treasurer. Jack Bock, K7ZR,
continues his fantastic job as editor 01
"Totem Tabloid," and Trustees are
KB7WD, NA70. KM7E, KR7G, K7HBN .
and KE7V.

Congratulations. fellows, and have a
good term!

OpBrating Aids For ThB OXBr
DX'Press from the Netherlands reo

ports two new QSL Manager listings.
Lars, SMSCAK. has a new list for 1985
with issues published monthly. It is said to
be the most complete QSL Managers list
available. For further information, con­
tact Lars E. Bohm, Store Ange sby,
5-59190 Motala, Sweden. The second
new list is by JH1HWN and includes over
7000 DX stations. You can order it by
sending 9 lACs to HtromlctuKatsurashi­
ma, JH1HWN. 5-223&33 lnya . Zama
City, Kanagawa. Japan. He will send your
list by airmail. Meanwhile, Jay and Jan
O'Brien are st ill publishing their excellent
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may cool the element among us who OJ)­

pose it.
"I strongly support the Code of Prac­

tice as set forth by the IARU Region I, HF
working group. I believe the IARU should
be encouraged to adapt this Code of
Practice as a guide to ethica l conduct of
a type of operation which has become
routine around the world.

" Just a casual observation-it seems
like Region I is the only active region in
the IARU. Their proposed band plan lor
the new WARC trequencies is excellent .
Maybe Baldwin should stir up some activo
ity in Region II."

OX Club OfficBrs
It has been CO's policy lor many years

to list DX club officers . We feel that they
deserve recognition for their efforts to
further DX, and it is also useful in promot­
ing contacts between DX clubs. Here are
the resu lts of some recent club elections.

Carolina OX Associa tion: Ted Gold­
thorpe, WA4VCC, President; Robert Den­
ton, KF4NO, vice-President : Gary Bader,
KD4RH, Secretarvrlreasurer: Jack Len­
nox, WB4GCB. Net Manager; and Murl
Ratterree. W4WMO, Bulletin Editor. The
" Carolina DX Association Bulletin" lists

Here are three prominent memoers of
the Carolina OX Association. Left to right
are Gary Dixon, K4MOG, second winner
of the coveted 5-Band WAZ; Ted Gold·
thorpe, WA4VCC, President of the Caro­
lina OXAssociation and Vice President of
Marketing for snooev'sRestaurants; and
last, but not least. Rick Porter, AA4SC.
Ted recently qua lified for 40 meter Single

Band WAZ 129.

MODEL Cll«lON

""'"c

""'"«cessw",
"'""'''''

W6NLG'299..,.,""'"W""""""W61o'1FC/291
W9NUF~

1(J(5V12J'9

"""''''"""""""""''''''''''''OH1DG1IS8
GtIo'l9TI150

wucrwe,,,,

Z8 lo'If-iz OK21lV)1;
150 1(900015<1

'"'"'"'"zts

'"'"""""""""..-
35f7 lo'If-il

'"

' . 02
"0'
"'""'""'"

C.w.

S.S.B.

ex 120 P
Max Input Pwr 150 wat 500 104Hz
VSWA -c 1.12at2500MHz
lso/at iofl > .40 db at 500 104Hz
Impedance 50 ohm PC Board Mounting
Similar type (eX 120Aj available for direct
connect ion to RG58IU

I.(QHW
NP. FR

"''''.0' ''00we""",

""'''''
8.S.B. Endorsements

I(6I.EBI313

""'""'"W9NUFI272

c.w. Endorsements

W.UG/316
. Z. DJl131s

VE2WY(3'.
W.0PS/3 I.

I2lL0 l31 2
VE7WJ/31 2
wevDer.11 2
1(98WQ{310

W81LCI310

" """'"""'""'"""AS...cc
...'C

MOD£l CX·l2OP

TOROID
F·568-1-H 2.e- 0 0 ,. 900
JlO9Ular lor broad band balun (Inc. 160 m) and AFI

COAX RELAYS
CX-«KlN
Max Input Pwr. 600 W al500 104Hz
VSWR < 1.15801 t500MHz
Isolation> 40 db al 500 101Hz
Impedance 50 ohm Type N connectors

""'"'"

CO ox Awards Program

stances are DX lists or nets a good oper­
ating practice. NO contact made via lists
or nets is free from the taint 01 at least
part of the necessary information having
been passed by other than the primary
operator. CQ and the ARRL should highly
discourage this type of operation."

De John Parrott W4FRU: "Just a note
of comment on your March '85 'De Extra'
item. DX lists and net operation are not
new. They are only an extension of the
courtesies of days gone by when hams
helped hams work a new or rare country.
The lists and nets are only a refinement of
this practice , and I think that recognition
by the IARU of this method 01working DX

'"'"'"""'"'"'"'"'"sec
sec
Z8 MHz
Z8 Iol f-i l
1.8 Iolf-il

""""""" 00
"0'
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AUSTIN
CUSTOM
ANTENNA
P.O. Box 357
Sandown, NH 03873
(603) 887·2926

1·BOD·433·WIRE

T....ing tbe Ie. di ng role in <u~om .nlenN
del.ign~e.~ly to A.~tin. Wilh 0Vfl 2S
ye.rs of engin~ri ng and consulting e epe­
rience , how could we offer you I~s than
the ~a

Aoo our hIgh perforfnoJnce 5OIulio ns go
beyond our popular M ULTIBA.ND .ntenn.s.

The",, 's THE O MNI ~debandtor .....ith non­
l onul... ~ ertiul pola ril.llion. Or Ih<e All
BA.ND SCA.N NER with high gain t~
OUtpefforms lhe competition . A.oo THE
STIC K,. br<Md ba nd d~ign for ope1"ation
from A.fnoJle u' 10 Marine frequenci lelo. Just
a sampling o f thE- choiclelo .~.i1.ble .

Whatever your antenna n~t.h, the winner
is A.ustin.

~I or wri.~ lor product in lor_ hon .
()t,~, inqvirifl inVlted ,
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AUSTIN.
When only

the best
will do!

FOR ALL AMATEUR WIRE & CABLE
Belden & Equivalent

Direcl Prici ng Fasl Service

IIOIF£T_. I ;s 1= _
• ; mr... _ __ ' ... ......,_

harm. r_~ /iIwt. t · --. .... r
PH. (716)664-6345

HARDLINE COAX CONNECTORS
COPPER WELD™ MAGNET WIRE

CBt010 LARSEN ANTENNAS UNADILLA

Torotd Core••
Iron Powder
, Ferrite.
Ferrite Be.d•.
Ferrite Rod• •

Contac ' 1.,,- 011 of~__.- .
FEAT\.AJNG,:

lCoo.o.. A.EA. LAASE.... v"," GOROE.... VIBR'OP\.EK.
NYE·VkH;, F IU,.CON COMM.LEAOING EDGE.
ARf'II. PLaICAllONS. KAQ.O. HAMTRONICS,
PROWIUTER. ELEPHANT DISKS. DEBCO, TRION YK

915 North Main Street
Jamestown. New Yark 14701

Free ca talog and .....inding chart on reqUft.f.

TABCN, as was mistakenly published in
the September 1984 issue. He has about
50 cards for these stations and needs to
know where to forward them. Anyone
with info rmation, please contact him via
the Callbook address.
W ME lo AK IE T'IOM lo F3CY
AM! ll 10K9XR TRIANO 100K 1PO
CU OI 10 eo. 29, Nauru. VUIJ 10 Bo, 138, Cf\rlStmas
Oc"nia I*,-nd. ""sm,l..
ctQA toWI,I~N YU.u: to VK20EJ
CEIAE 10WA3HUP Ydlll. to VK3YTU
CTtAI. to W3HNK "'"" 10WIOVZ
CUlT to WIIJN 'nl2DI 1O WAJ,H UP
Dl'IIvrt 100J4S0 'tOIl' 10KMSPA
EUEf 10 KI,I8E nllF II" CO ';'~. IlI.'.". '"
El2FJ to J1'2OHC _1 10 IO:E1XF. 1,1. _ 10 De
EM2C to UC1AWB ler•. COA. De Fuji'''.'''' 11.
EUIO 10 ua2GWW "auoln 01710. l,Ie, oco. O, F..
FU~C~ 10 F0181 Me, ICO
FMSWll to W3HN K XF~Mll to XE11,10)(
FOUX 10 YAS I,I E Foundation, UMTI 10 PAeLOU
eo, 202~. C.S1rO Val"'Y. CA Ullll lo OJ~OA
lM~ IC4MIl lO GoISOJ
FTIU to F1FLN lDLIf' to GJATK
NIIU; to W2KF ZDIlM 10GJI FB
N"UR 10 JA1AOO ZDtCA 10 KAH)E
Nlft to YU1HA {e.·YU<l~ UZR to K90VEI
IfYflllI 10 K2VV ZSN. 10 ZS61lCR
1CI1lW 10 11 XA zsnJ to K6TO
.,IllIAMA 10 W ED'" )02f. to WSRBO
,/WlllO.. to I..A5NM JUEX 10 N~C'O

JY4MI 10 W~HYL 5flZRTF 10 OK21F
JY5C1 to G4WFZ HlAL to WA~VOE
MSU O/MI"!i (DIlle"' 1111~d) 10 SVltlD '0 WB4LFM
K5LZO 5X56. 10 JA 1HOY
QJIlM/TF 10WD~BKK SlUG to JH6FMU
UIIU to Bo. U~ , APe san twl0Y 10VE ~$I(

Fr.nelllCO. CA 96$55 .1110 10 DL1HH
USGI 10 Norttl~ OX lYtIC 10 KE3A
cce. Bo' ~563, Hunt...... ..., 10 VE3JTO
Al~lS "ZFM IO YU 1HA ce.· Y'U~~

OEIIIOlIDli I' ''' ....., 10 to!iM' 10 K1VS1(. 108 Cit" ,
~SO Road. N_SmithTield. RT 02895
0"$11 to LA5NI,I 1ll!IJ1 10 ON5N1
SMIODE /Ci 10 SM~CLR IV1 WC to OF2GP
T3OA1 to G4GEO IY~YE '0 VE3GCO
Tl2 IEV '0 W~ZO

..,~f c)-~~ [[(g®M
~~\l~~ ID~W

G.R.A.M. Batavia Hamlsst Su-n-.-=J""u"'ly""1""4;-,·1--9B"'5:--1

DX·MB/DX·NL
This venerable German OX Bulletin is

now in its 32nd year. From 1954-1961 it
was written by Dl7AA, and since 1962 is
has been written by DL3RK. OX-NL is an
English·language translation of the Ger­
man version, OX-MB. Is th is the oldest
continuoustypubuahec OX Bulletin in the
world. or is there one older? Perhaps the
Long Island OX Bulletin or OX'Press is
older. OX historians. let us know.

Most Wanted Countries-
AJapanese and French Perspective

OX'Press reports that the 10 most
needed countries among French and
Japanese DXers at the end of 1984 com­
pared as follows.
Needed by JA's

t. Albania
2. Bouvel Island
3. soum Yemen
4. Burma
5. San Felix Island
6. Libya
7. Yemen
8. United Arab Emirates
9. Andaman & Nicobar Islands

10. Sao Tome & Principe
Needed by F 's

1. Albania
2. Bouvet Island
3. South Yemen
4. Vietnam
5, Burma
6. Andaman & rnccee r Islands
7. Sprat ly Island
8. Kingman Reef
9. Afghanistan

10. Clippertoo Island
It is interesting to note that Albania,

Bouvet, and South Yemen are tops on
both lists . but in the second five geo­
graphy becomes a major factor. The
Japanese need the Middle Eastern coun­
tries such as SA. 4W, and AG. while the
French need the rare Pacific spots such
as 1S. KHSK, and FOICl ipperton.

73, John, K4HF

list ava ilable from P.O. Box 700, Rio Lin­
da, CA 95673, and DL8BL offers 2005
QSL Managers for the pe riod Janua ry­
December 1984 lor $5.00. His address is
Arthur Maurer, Bairn Weisenstein9, 6602
Dudweiler, West Germany.

The Table of Allocation of International
Gall Sign Series is the official prefix reter­
ence issued by the Internat ional Tete­
communications Union in Geneva . When
you hear an unusual prefix, this table will
help you pinpoint the country. It is repro­
duced on page 4 of both the Foreign and
U.S. Callbooks for 1985. (Thanks Totem
Tabloid).

Volume 4 of OX Nets Around The World
is now available for 6 IRCs from Dieter
Konrad , OE2DYL, Bessarabierstr. 39,
A·5020, Salsberg, Austria. (Thanks OXers
Magazine).

QSL Information
Gary Aberc rombie, NaCO, reports that

he is not the aSL Manager for TA2CN and
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GEORGE JACOBS, W3AsK

THE SCIENCE OF PREDICTING RADIO CONDITIONS

HOW TO USE THE DX
PROPAGATION CHARTS

Jun. 15-August 15. 1985
Tim. Zone: EDT 124-Hour Ilme)

EASTERN USA TD:

I, UN Chart .ppropriale to you. "ansmitter 1oX.,iOn. The
Eutern USA Clwlrt can be used Inlhe 1. 2. 3. •. I. KP4 .KG.
.nd K......ea. in the USA;lInd -.l~_c .1\ ......nC.m.d.:
!he Cent.1Il USA Ch.Irt in !he S. Il.nd 0 a.&IUI : \tie Westem
USA cn.rt in !he 6 .nd 7 .......... WIth _ .ha! ...
KQlfacy in !he KHll and Kl7 __

2 , The plfIdK:.-cl _ at lIpInInga •• found l,II'Ider"
ap(II'O(ll1a1e __ bwad coIurm (1S througrlllO MeIers) tor •
par1JCul.Iof DXfI9ion... shown in tIMIIII hand oolumn at the
Charta, An • indocl ,.. IIM bftI l;m.IO ~Slen /of 160 ......
OfMlnittg$,

3, The propap.flOlt indu i. the flUmDer lIlal a ppell'. In
( I ah•• the lim. ol each prltdic.1d OfMlni"ll. Th• •n:I'~
indica,.. the number 01 days duri"ll lhe monlh on which lhe
openi"ll i••1<pKIed to t.... p1_ a. Iollowl :!.,0p000.'ll1hOulCl 0CC\l. on more than 22~

(3 ) 0p000-'tl1hOulCl occur bef "" 1. and 22~
(2) 0pei _'tl1hOulCl occur t* n 7..:1 13".".
(1) Opooolil'lllhOuld occur on lhan 7 <HJI

All..- \IlI!he ''\.uI MinuIe For.,;aM" . 1 the be9" . "'lI ol",
P~boncolun"n /of \tie ac;tulll d'-If on '""'dl .n ope...
ing WIlli .pecihc: propagatiOn indl. i . likely 10 OC(U', and_
Slllfll1 quality thaI c. n be " .peeled,

• . Time shOwn in lhe Clla rl.... in the 24-hou' .ystem•
whera 00 II midnogh/; 12 i. noon; 01 i. 1 A,M.. 13 i. I P ,M..
eIC , Appropf'ialed.JIi9Ilf lime iluHdllOt GMT.TO~ \Ill
GMT. add loU. _shown in tr. ap(II'Opl .._ ct-.l 7 houri
on POT Zone.6hour1 .... MDT Zone. Shourl inCOT ZOflII. and
• houri in EDT Zone For e...-rople. I. hourIinWashnglon.
D,C, II 16 GMT. When ~ i. 20 houri in LOI AnQeles. iI: i . 03
GMT. eIC ,

5. no.. chart.... ba-' upon. Iransmlll...~ at 250
w.tt. e .•.. or 1 k• . p .•. p. onSiOetl."ct into.d'9Ole.ntem.
a quart".·. avltlenpth above PfOlJnd on 160 and 80 met_.
and a Iwlll·wav• • bov. ground on 40 end 20 meters. and a
w. -.gth . t:>ove~on I S . nd 10"""'e". FOI'eac:I'I 10
db 11&.... _ ..... reference ....... II'Iepropag.1ion ,na••
..._trrone .....: Ioc -=tll0db loll. ~ ...~ trr
~ ....-

6 Prope,gallon data. COf'CaInItd in !he Chart. has bwn
~ lrom buK: dati publiltoltd trr the tnSl_ FOI'
Telecornmunicalion so.nc... of the U.S Dept 01 Com­
.....ce. 8oulder". Cotorado, 80302

4(11/10 '
Mel""

21·23(1)

22-00(1)

21·22(1)
eeocei
00-01 (1)
22-00(1) '

20-21 (1)
21-23 (2)
23-00 (1)

2Q.22 PI
22«1 (2)
00-01 II)

eo
Me r" ..

19-2111l
~l ·22fLl

22«1(3)

.,.""OHl2(1)

06-07 (1)
07.Q9!2)
09-15(1)
1!>-19(21
1&19(3)
19-22 (21
22-OOPl

08-09 PI
13-1SP)
15·1 8 (2)
18·19(2)
19-20 (3)
20-22 (2)
22·23 (3)

""''''oo-oe (11

ceoe '"

"Me re" .

0&07 (11
07.Q9(2)
09-14(1)
14.11(2)
1$-17(3)
17·19(.)
19·20 ~ 3)

20-2 1 {2)
21-23 (1)

Nil

"Me te.s

13-11PI

1"'3(1)
16-17 P)

E1S1.m
"'lOdite . ·
ranean S
M><Xlle
EUI

NO<l~"m

Eu.opIO &
Eu.opean
USSR

Re<;eplloo
AoH

W..le.n
6 cenl,.1,"­,""'"Afflca

E~p-el..ct $Iin.' Ou.lIl,
Propag.tlon Ind.~ • .••.••. ''l '" ''I '"Abo.,. H........l; II, 12, 23 A A , C

High N........I: 3.1, 11 , 13,
15, 22, 27·21 A , C C D
l ow N........I; 1·2, .. 1-7, 10.
14, 11-17, »:U, 24-25, ~30 A_' ,~ C D ~,

8 " 0. Nonn.l: 5, 1I , 28 ' -C C D ~, ,
DI.turo.d: 18 Co, 0-' , ,

LAST MINUTE FORECAST

1"".,. '~PK l..ct ./tIn., qu.m, II: A_ uceilltnl open."lI,
.u;epllon. II, llrong, . w.dr . Ignal. ,...I.......n SI.

II - Good ...1"lI, ...........1..,. llrong ....1I ••ryIng be­
'- 51.nd SI, wltto llllielldl"lllll noIH.

C-F.Ir...I"lI,.Igt\II.bt~""""".I..,..lrongand

_ • • , ..ryl"ll bttw.... 53.nd $I, .Ith __ 11d1"ll
• nd nol.a.

D-Poor opanl"ll, willi •••• algn.l...rylng btl n 51
• nd 5 3,.nd .llh con.ld...bl. I.dl"ll.nd nol .

E- No OIM"'I"lIupec:lld.

HOW TO USE THIS FORECAST
1. And P'OfNi alloll 'nd•• . ..ocll l.cl . Ith Plrtlcu••,

bind ...."lI ,._ Propa;.11on ChI", appurlng on
till followt"ll Ple-'.

2. Willi 11M p ,op'll'.IIon ItuH~, uN 11M . bo... t.bl. 10 lind
IhI upec:t.cl .lgn.1 qu.my ...OCI.11d wtlh tIM bind
opanl"ll lor .n, d., 01 IhI monll1. For .umpl., .n
opanl"ll .hown tn IhI eh.l" • • 1111 a pn>paia1lon Ind••
of 3 will bt tlOOd-1o-1.1. !B.q on JUM 1.1 .nd 2nd. good
(B) on till 3rd, tlOOd-l~I.1r (B-C! on 11M .Ih, t.I,.to-poor
(C D) on till SIh, eie .

ings should also be possible on 80 meters
during this same time period.

Plenty of good short-skip openings are
expected on the HF amateur bands dur­
ing June. For distances less than 250
miles try 80 meters during the day and
160 meters at night. For openings be­
tween 250 and 750 miles, 40 meters
should be best during the day and 80
meters at night. Foropenings beyond 750
miles, 20 meters should be optimum dur­
ing the day and 40 meters at night.

Th is month's CO Propagation Charts
contain OX predictions lor the perioo
June 15 through August 15, 1985. In­
struc tions for the use of thi s month's OX
Charts appear elsewhere in this column.
Short-Skip Charts for June for distances
between 50 and 2300 miles and from Ha­
waii and Alaska appeared in last month' s
column.

10 Meter Beacons
Although not much OX activity is ex

pected on the 10 meter band during the
summer months, Table I, a list of beacon
stations operating between 28.2 and 28.3
MHz, may provide a guide when and il the
band should open in a specific direction.
The list has been compiled by the tntema-

S Olar activity continues to decline at a
relatively steady rate. The Royal Observ­
atory of Belgium reports a monthly mean
sunspot number of 16.1 for February
1985. This results in a tz-month running
smoothed number of 39 for August 1984.
A smoothed number of 27 is forecast for
this June. This means that OX propaga­
tion conditions on the 10, 15, and 20
meter bands will be considerably below
those experienced last summer when
solar ac tivity was in the high 40s. Condi­
t ions on the 40 and 80 meter bands are
expected to be somewhat better than last
summer.

Twenty meters looks like it w ill be the
best band for OX during June. It should
open shortly alter sunrise and rema in
open for several hours in almost all orrec­
tlons. When propagation conditions are
normal or better, chances are good for
openings to Europe, Central and South
America , the South Pac if ic, Australasia,
and the Far East, before noon-time ab­
sorption sets in. A second, and stronger,
peak is expected during the afternoon
and early evening hours. During this time
span good openings should be possible
towards Europe and Africa, Central and
South America, and towards the Middle
East. Later in the evening , and until mid­
night, openings should peak towards
South America, Antarctica, the South
Pacific and Australasia , and the Far East.
When conditions are somewhat better
than normal, look for 20 meter openings
towards the south and to the Pac if ic and
OCeania well past m idn ight.

Few, if any, OX openings are expected
on 10 meters, except to those areas of
the Caribbean and Central America with­
in the 1300 mile range of sho rt-skip
scc raoic-s openings from the USA. An
occasiona l longer opening into South
America may be possible during the late
afternoon hours. Except for sporadic-F
openings within a 13OQ-mile rad ius, not
much OX is expected on 15 meters either
until after noon. During the afternoon
hours the band should open towards Cen­
tral and South America, with signals
bu ilding up to very strong levels by the
later afternoon.

l onger hours of daylight and higher
levels of static will reduce considerably
the chances for OX openings on 40, 80,
and 160 meters. Some fair ly good open­
ings, however, are forecast to several
areas of the world for 40 meters during
the hours 01darkness. Occasional open-

11307 Clara Street, Silver Spring, MD
20902
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gives it stability and keeps it
short- nine to twelve inches.
The flexible quarter-wave on
top extends the range and
allows it to bend 180~

Larsen offers ten different
VHF HQ series antennas in
the 136 (0 174 MHz range,
to work with most popular
handheld radios. So whether
you're calling for help. or
just shooting the breeze. you
can be sure that Larsen
Kiilduckie antennas will
never run short on
performance,

CUrsen Antennas
The Amateur's Protessional"

A quarter-wave antenna is
great for range. But it's too
tall for most VHF handheld
applications. So Larsen'" has
cut the quarter-wave down
to size. without taking any
shortcuts in design or
construction.

The Larsen HQ (helical­
quarter-wave) KiiIduckieill

antenna stands just slightly
taller than a helical type, but
measures up to almost full
quarter-wave performance,
The helical design below

See your favorite amateur dealer or write tor a tree amateur catalog .
IN USA linen Bearcncs, Inc IN~. CanadoiIr> linen aeeeeocs Ucl

11611NE5Olh1ve ' "9WB!!1lEitl'''''''
PO 80><1199 ~_8C VSYIK3
'I/lnl:XltM'If. WA 9B66ll 604-812-8517
206--573-2722

LARSEN~ KlA.ROCT- AND KO!.OUCKIE. ARE REGiSTEREQ TAAOEMARKS OF lARSE NELECTRONICS. INC

Tim. Zonas: COT & MDT
(24-Hour Tim.)

CENTRAL USA TO:

WelIla ,n 1H" (1) 05-06 (1) 20-22(1) 2Hl i (I)
AI, ;c. 14-11 (2) ...."" 22.o l (2)

11· 18(1) 01·15(1) 0 1-02(1)
15-17(2)
l H9 (3l
19-21 ("I
2 1·22(3)
22-23 (2)
23.QI (I)

E..,am 11-16 (1) 16-18(1) 22«1 (1) 22«1 (1)
& Cenlral 16-20(2)
AI, oea 20-22 (1)

.....m 11. 13 (1) OH13( l) 20-2 1 (1) 22.ol (1)
AI, jU 05-07 (11 21<11 (2) 23.o l (1)'

15-16 (1) 01 -02(1)
16-1 8 (2)
16-19(1)

C/ln ual & Nil 08-11(1) 05.()1 (1) Nil
Soulh As ia 20-23 (I ) 20-22 (1)

SoolhH$1 Nil 07· 10 (1) Nil '"". 19-23 (1)

Fa r Eaal Nil OH16 (1) OH 16 (1) ' "08·10(2)
1l). 12 (1)
20-23 (1)

'"'" 19-22 (1) 19-21 (1) 02-03(1) 03-06(1)

""". 2H12 (2) """ '" 03-05(1)'.- .o7 (1) 0&07 ( 1)

' H "", 07· 10 (2)
10. 12(1)

",,*'alaaia 19-22(1) I') 03-.Q04 (1) 03-06(1)

""" '" ceoe ra
12 (1) 0&01(1)

11-19 (1)
2 1·23 (1)
2Hl1 (2)

1.()4(1)

C/ltibbean, 15-11 (1) " ot (1) 20-220) 22-00(1 )
C/lnl ra l 09-12(1) 7-06 (2) 22·23 (2) ClO-04 (2)
Ama ' ica & 12-15 (2) OS·10("} 23.o3 (3) 0 4-06 (1)
Nor1ha rn 15- 17 (3) 10· ' 2 (3) 03·05 (2) 02·05(1) '
Coonl rif:ls 17·1 8(4) 12 · 16 (2) 0S-07 (1)
01 Soul h 18 -20 (2) 16- 18 /3)
........'ica 20-21 (1) 18·21 (4)

1·23 (3)

'"''I_. '''·11 (1) ' ' ''I 21·23 (1) lXJ.05 (1)...... 09--12(1) '" zaca '"
01.()04 (1)'

Pa'Ioll'Wf. 12-1 5(2) 15 P) 03-06 (1)
,,~. 15-17 (3 ) 15-17 (2)

""'. 17-18 (") 11.19(3)
N_~ 16-19(2) 19-21 (").u-. 19-20(1) 21.23(3)

23-(11 (2)
0 1.()04(1)

McMu.dO '" 20-22 (1) 00-00 (1) 03-08(1)..... 22-00 (2) 03-08 (2)
Anta'Cloea 00.(12 (1J 0&07 (1)

Raoceotiott '" " 20 «YeO .,- ~/fJ'$ Mf/"'" l.feleJ'5 ".~
WelI,.,n& 13--11(1) 06-01 (1) 20-22/1) 2 1.QO(1)..-" OHIll (2) eeccrae._ 09-1 4(11 00.(12(1).- 14·11 (2)
Alnc:.a 11·19(3)

19-20 (2)
20-22 (1)

"""".. ,. 06-01 (1) 20-23/1) 2 1·23(1)
Eu.ClPI & 0 1.Q9 (2)
EU'OI)II.n 09--1"(11
U"" '''-11 (2)

11-20(1)
20-22 (2)
22-23 (1)

EaSla rn Nil 01.Q9 (1l 20 ·23 (1) Nil
MOKliler· 14·16(1}
'anaa n & 1& 18 (2)".... 18-20(1)
En l 20-22 (2)

22·23(1)

w..,.rn '''· 16 ( ' ) 06-0ll (I) 20-00 (1) 21 -23(11
AI, o;& 13--15(1)

15-11(2)
17.18(3)
16-19(2)
19-2111)

E..tern " 16- 18 (1) 20-23 (1) '"& cent'al 16-20(2)
,,~ 20-2211)....... 1l).12 (1) 05-07 (11 21·23(1) 22.QO(I)
AI, oea 14·15 (1) eacc '"• 15-11 (2) 00-01 (1)

11-18 (1)
22-00 (1)
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VHF Ionospheric Openings
Sporadic-F short-skip propagation

should increase considerably during
June, resuttlnq in fairly frequent 6 meter
openings over a range of 1000 to 1400
miles. During periods of widespread tonl-

Receprion to is zc ,,""'.
Area Meters Meters Meters Meters caribbean , 15-18(1}

Central lo-13(1}
Wasle.n & Nil 06-<l7 (1) 20·23 (1) Nil Ame,ica & 13'15(2)
$oulhe.n 07·09 (2) Northern IS-16(3}
Eu,ope 09·14 (1 ) Coont, ies 16-17 (4)
& NO.1n 14-16 (2) of S00lh \7 .18(3)
Af"ca 18·20 (1) Ame,lca 18'19 (2)

22.QO (1) 19-20 (1)

Tima Zone: POT (24-Hour Time)
WESTERN USA TO :

tiona! Amateur Radio Union (lAAU). Be
sure to save this list, since it should be
even more valuable during the fall and
winter months when somewhat better
chances for 10 meter OX openings are
expected.

21·23{1) 04-00(1)
02-03(1)
03-00 (2)
06-<l7 (I)

20-21 (1) 22-<l3(1)
21·23(2) 00-02(1)"
23-<l1 (I)
01·03 (2)
03-04 (I)

""""Natat, Soo th Alllea
West Germany
En9lewood. F lorida
Gough Island. S00lh Alriea
London. England
Quebec. Canada
Cyprus
Hungary
New Zealand
Hamilton. Bermuda
Norway
Lima. Peru
Capetown. Sooth Africa
West Germany ,
Adelaide, AuStra lia
New South Wales. Aust ralia
Transvaal. Sooth Af rica
Ivory Coast
West Germany
Caracas, venezuela
Adelaide Is. British Antarcti ca
Hong Kong
India

C..
ZSSVH F
OUIlIGI
W D4HES
ZD9G1
GB3SX
VE2TEN
5B4CY
HG2BHA
ZK2M HF
VP9BA
LA5T£N
OA4CK
ZS1CTB
OKIJTE
VK5WI
VK2WI
Z56PW
TU2ABJ
OF~AAB

YVSAYV
VPBADE
VS6TEN
VU6BCN

Frequlncy
(MHz)

2a.2025
28.205
28.2075
28 _2 125
28.215
28. 2 175
28,220
28,2225
28 ,230
28235
28,2375
28,240
28.2475
28.2575
28 .260
28262
28.270
28.2725
28.2775
28.280
28.285
28.290
28 _295

' I nOk:ale~ ceernme 10' 160 Mata, openIng,
" Indicates bast time f01 10 Mata, opening

Table f- Beacon stations operating
between 28.2 and 28.3 MHz.

zatron. two-hop 6 meter openings may
occas ionally be possible up to about
2300 miles. An occasiona12 meter short­
skip opening, between approximately
1200 to 1400 mi les, may also be possible
during periods of intense sccraorc-s lent­
zation.Short-Skip openings are most like­
ly to occur between 10 a.m. and 2 p.m.
and again between 6 and 10 p.m. local
daylight time, although they can occur at
othe r times as well. No major meteor
showers are expected during June.

Check the last Minute Forecast at the
beginning of this column, since whatever
auroral propagation that may be possible
during June is most likely to occur on
those days expec ted to be Below Normal
or Distu rbed . 73, George, W3ASK

Pe'u. 12·16(1) 05-07 (1)
Bolivia. lo-12(l} 07-09 (2)
Paraguay. 12·13(2} 09-15(1)
Brazil, 13-14 (3) 15-17(2}
Cllile. 14'15(4) \7'18(3)
Argenlina 15-18(3) 18-19 (4)
& U'uguay 16·17(2) 19·21(3)

17,18(1) 21-23 (2)
23.QO(I)

McMurdo 18·18(1) 17·20(1)

""'~. 20·23 (2)
AntarctICa 23-<l1 (I)

07-09 (1)
Nil

Nil

2[}-21 (1)
21-03 (2)
03·05 (1)
23·04 (1)'

Nil

02-<l5 (1)
OS-06 (2)
06.07 (1)
04·06 (1)'

'"
20-22 (1)

04·06 (1 )

'"

00-01 (1)
OHl4 (2)
04-00 (3)
06·07 (2)
07-C18 (1 )

21}22 (1)

21}21 (1)
21·22(2)
22·23 (1)

tg.2 1 (1)
21 -22(2)
22-03 (3)
03·OS (2)
05·06(1)

02·03(1) 03·06 (1)
03-04 (2)
O4-oS (3)
05-00 (2)
06-<l7 {1)

23-<l1 (1) 00-<l2 (I)
01-<l2 (2) 02-00 (2)
02-00 (3) 06-<l7 (1)
06-<l7 (2) 02-<l5 (1)"
07-08 (1)

21}22 (11

20-23 (1)

03·05 (1)
05·06 (2)
06-07(1)

05--07 (1)
18-20(1)

02-<l7 (1)
07-10(2)
10-16(1)
16·18(2)
19·19(3)
19-22 (4)
22.QO (3)
00-<l2 (2)

07·09(1)
09·11 (2)
11-12(1)
21 ·23(1)
23·01 (2)
01 -03(1)

19·21 (1 )
21·22 (2)
22·00 (3)
00-02 (2)
02.07 (1 )
07·09 (2)
09--13(1)
13-15(2)
15-16 (1)

07-10(2)
10,13(1)
21·23(1)
23.QO (2)
00-<l2 (3)
02-04 (2)
04-07(1)

06-07 (1)
07-09 (2)
09·14(1)
14-17(2)
\7.19(1)
21·23(1)

06-07 (11
07'10(3)
11} 15(2)
15-18(3)
18·21 (4)
21·22(3)
22-23 (2)
23-02(1)

07-DB (1)
08-10(2)
11}11(1)
18·20 (1)
20·22 (2)
22·23 (1)

14.16 (1)
16-18 (2)
18-19 (1 )
06·08 (1)

06-08 (1)
14-16(1)
19.20(1)
21}22 (2)
22·23 (1)
07-09 (1)
14.16(1}
16-17 (2)
17'19(3)
19.20 (2)
21}21 (1)

06-08 (1)
13·16 (1)
22-00 (1)

15-17(1)
21}23 (1 )

Nil

15·18 (t}
16·21 (2)
21-22 (1)

'"

14-18 (1 )
20-23 (l l

Nil

13,15(1)
15·17 (2)
17·20 (3)
20-21 (2)
21·22 (1)

Nil

Nil

10-1 4 (1)Weslern
At.ica

Aust.alasia

EaSlern
Medila,·
'anaan &
Middle
EaSl

(;entral &
Northern
Europe &
Eu'opean

""'"Nit

Nil

04-00 (1)

Fa' East

21-23 (1) 22-04 (1)
23-<l3 (2) 00-03 (1) '
03-<l5 (1)

""''"Pacific,,-
Zeala""

22-04 (1 ) 04-06 (1)
04-06 (2)
06·07(1)

01-<l3(1) 01-04(1)
03-04 (2) 04-05 (2)
04-00 (3) OS-OO (1)
06-<l7 (2) 03-<l5 (1)"

Eastern07-DB{1) & (;em,al
Africa

01-<l3(1) 03-00 (1)
Southern03-00 (2)

06-07 (I) Africa

Central
& Sooth

"'.
20-22 (1) 22-00 (1)
22-23 (2) 0D--04 (2)

Southeast23-03 (3) 04·05(1)
03·05 (2) OO-04{l) ' "'.
0$-06 (1)

l6'18(1) 06-<l7{1)
20-22 (1 ) 07-09 (2)

09·1 1(1)
15,17(1)
2[}-22 (1)
22.QO (3)
00-02 (2)
02-<l4 (1)

19-21 ( I ) 08-10(1) OS-<l7 (I)
20·21 (I)
21-23 (2)
23.QO(1)

15-19{1) 17-19 (1)
19·21(2) 19·22 (2)
21·22(1) 2NXl(3)

00-<l3 (2)
03-07 (I)
07·10(2)
1O.14{1)

Nil og'l\{t) 05-07 (1)
18-20(1} 19·21 (I)
21}22 (2)
22-(lO (1)

Nil 18-21 (1)
21 -23 (2)
23·01 (1 )

14·17 (1) " 08-<l7(1)
09-12 (1 ) 07-09(2)
12·14 (2) 09,15(1)
14-16(3) 15' 17 (2)
16-17 (4} 17-18(3}
17.18(2) 18-20(4)
18,19(1) 21}21 (3)

21·23 (2)
23-02 (1)

15-18( 1) " 06-<l7(1)
og.13(1} 07-DB(3)
13-15(2} 08-10(4)
15-17(3) 11}12(3)
17,18(4) 12'16(2)
18-19(2) 16·18(3)
19·20(1) 18·20(4)

20-22 (3)
22.QO (2)
OO-<l2 {1)

20-22 (I) 07-<l8 (1) 04-<l7 (1)
08-11 (2)
11-21 (1)
21-23 (2)
23-01 (1)

llustralasia

Ca.ibbean.
Cenl,a l
Ame. iCa &
No,the.n
CountrOlS
ot Sovlh
Ame,ica

Pe.u.
BoIMa.
Pa.ag0J8y.
BraZil,
Cll ile,
Argent;,..,
!o U'lIg0J8y

McMurdo

""'~AntarCl ica

Fa' Easl

Southeast
Asia

(;enlral
& South
Asia

""" "Pacific,,­
Zealaoo

BASE (21 SYSTEMS
2534 Nebraska St.
Saginaw, MI 48601
Te1.517·777-5613

'ro: OR • rINLAND-ROVANlEMI DXCC
BEARINC: 26 DATE:: 6-20 TIME: EST
RANGE: 4005 FLUX: 120 PLCYI' : MlJF

30 -_._--.._.. __.._-_._- --- -
26

22

18

10

6

T 01 09 11 13 15 11 19 2 1 23 01 03 05 01
L 00 02 04 06 08 10 12 14 16 18 20 22 24

Propagation by Mufplot
MUFPLOT is being used by amateurs from HONG KONG to BAGHDAD. SOUTH AFRICA to ALASKA. by

S9ilo ' s. ccmmerteet compan ies and people who know the need of propagation forecast ing at its best .
MUFPLOT willllive you HPF. MUF. FOT with LUF plus distance and bearing (and time] to any ta.get _
You can select over 400listedta'Qets by DXo. ARRL prefilt,.lat /long. or state. The database will let you enter

ta .get dal a by what ever you want to call it and yoo can change it anytime,
MUFPLOT will keep track of the sfations you have worked for WAS. DXCC or lor any other award.
MUFPLOT giv es yoo a v ideo graph (and/ or table) and printer display of band conditions_ lA special OX

function lets you see w orld condit ions. You select the number of and locat ions you wantl_ Band coverage for
the C·64 is 6to 3a-AHz videoand less then lto morethen 3a-AHz printer. The APPLE is 2to 34MHz_You enter
your QTH 1M /long only o nce but you can change it anytime_

t l denotes for the (C-64) only.
C·64 MUFPLOT V2 disk only 832 .95
APPLE MUFPLOT disk only 837_95
North Ame.ican orders add 82.00 lor SIH en others S5.00_
VISA. Me.. personal checks accepted,
APPLE is th. tr". mllrk of APPLE Computer Co.
C·" II I trlKl. m.n of Commodore Co.
MUFPLOT Is. trade mark of BASE 121 SYSTEMS .
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MADE

I.
compatftile tfi most exJs »s PacRe lennlnal notle con­
trollers. Added features include both Bell 103 and 202
tones, and the ability to use the unit as a 1200 baud radio
modem without special protocols.
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B regular feature by

THEODOREJ.COHEN,N4XX

Washington,D.C.
THE INS AN D OUTS OF THE WASHINGTON SCENE

Commission Incensed Over Inadequate Reporting
In Amateur Press

B y now most amateurs are aware of
the fact that the FCC took action earlier
this year against two VHF operators, one
in South Carolina and one in Georgia, for
alleged interference 10 cable television
systems. According to certain publica­
tions serving the amateur community,
the actions-which included the imposi­
tion of operating restrictions on the ama­
teurs involved-were termed "unjusti­
fied," by some reporters, and were said
to have possibly violated the amateur's
rights. The Commission's Engineer in
Charge for the Atlanta. GA. Field Office,
Angelo Ditty, was also faulted for his han­
dling of the cases in question.

In reviewing the cases with officials in
Washington, however, another story
emerges. Specifically, in one of the two
cases cited, the Commission was re­
sponding to 28 (!) complaints of inter­
ference. Two engineers and two public
service specialists from EIC Ditty's office
spent several days in the field investigat­
ing the complaints and analyzing six of
the cases in great detail. They found that
the amateur involved was using an anten­
na system that, together with the power
amplifier employed, gave the station an
effective radiated power level of 34 kw.
Harmonics were measured in the range
- 50 to - 60 dB. Since the CATV cables
in the area are buried, interference to the
television receivers involved was deter­
mined to probably have resulted from
power-line pickup and direct radiation in­
to the cable TV channel selector. Other
electronic equipment in the complain­
ants' homes was also being affected. To
complicate matters, the amateur In.

volved, according to the FCC, was unco­
operative and belligerent.

I Cavity filters were found to reduce the
I radiated levels of the harmonic signals to

Ithe range - 64 to - 78 dB. In addition, a
reduction in the power output level of the
amplifier used at the station further re­
duced the interference. As a result of
these actions, the amateur involved was

Media- Tech~, 8603 Conover Place, Alexan,
one. VA 22308

98 • CO • June1985

allowed to resume operations pending
further consideration of the case by the
Field Operations Bureau (FOB) in Wash­
ington.

Richard Smith, Chief, FOB, and Jeffrey
Young, Chief, Inspections and Investiga­
tions Branch, Enforcement Division,
FOB, were understandably upset and in­
censed over what they considered to be
unfair and unfounded criticism of the
Commission in these actions. From the
report filed by EIC Ditty, and from their
own analyses of the situation, they be­
neve that the FOB took every precaution
to ensure that the rights of the amateurs
involved-as well as the rights of their
neighbors-were protected. The actions
they took were based on exhaustive field
tests conducted by trained engineers and
on the Commission's obligation to serve
the "public interest." In Smith's and
Young's views, stories published in the
amateur press that present but one side
of a very emotional issue serve only to fan
the fires of discontent. Further, they con­
tribute Httte to the reason and restraint re­
quired for early resolution of the issue in­
volved.

Commission Checks Power
of Amateur Stations

Earlier this year the FCC visited over
170 amateur stations across the United
States in a study that, according to Jeff­
reyYoung of the FieldOperations Bureau
(FOB), had three objectives:

1. To learn what means were available
to amateurs to reduce power;

2. To determine what a 50% reduction
in power (3 dB) had on QSOs in progress;

3. To learn whether amateurs were
aware of, and were complying with, the
rule regarding use of "minimum neces­
sary power."

Field work for the study was completed
in late February, and the data are now be­
ing analyzed. As a result of the effort,
however, a number of amateurs have
contacted the ARRL to voice fears that
the study is only the first step in a Com­
mission move to reduce the power limit.
The chances of this happening, accord­
ing to Richard Smith, Chief, FOB, are

"very remote!" According to Smith, the
study is an attempt to remind amateurs ot
the "minimum power" rule (Section
97.67(a), and to encourage the use of
minimum power, especially when alleged
interference to electronic nome-enter­
tainment equipment is of concern.

Watch for the results of the study to be
released in the June-July time frame.

FCCInvestigates Activities
of Amateurs on 3895 kHz

In March the Commission released a
public notice which read as follows:

"In response to complaints from ama­
teur radio operators and others, the
FCC's monitoring network has been in­
vestigating a group of amateur radio op­
erators violating the Commission's ama­
teur Rules. These operators are normally
operating on the frequency 3895 kHz and
have been identified by long-range di­
rection-finding techniques to be in the vi­
cinity of 22 cities, which are targeted for
concentrated enforcement by the Com­
mission's Field Operations Bureau.

"The most flagrant violations noted
have been use of excessive power. Other
violations include use of fraudulent 'ama­
teur-like' cansrcns: commercial or busi­
ness type communications; use of unau­
thorized frequencies; and malicious in­
terference to other amateur operators
and home electronic entertainment
equipment of thei r neighbors."

The 22 cities targeted by the Commis­
sion for concentrated enforcement ac­
tivies are: Kenova, WV, Daltor GA, Falls
Church, VA, Saparta, TN, at irnwa. lA,
Bowdon, GA, Knoxville, TN, Cairo, IL,
Crawfordsville, IN, Barbourville, KY,
Shady Spring, WV, Clarksburg, WV, High
Point, NC, Williamsburg, lA, Indianapolis,
IN , Paducah, KY, onesternec. VA, New­
ton, NC, Bloomington, IN, Terre Haute,
IN, Madison, OH, and Paden City, WV.

The FOB's enforcement work has al­
ready yielded results, with Jerry R. Dyke,
WD8LEU, of Spring, TX, fined $2,000 for
the use of excess power. In addition,
fines of $2,000 each were issued to Har­
ris E. Maulden and Arthur A. Partain, both
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of Pearland. TX. for unlicensed operation
of a repeater system on trequenctea allo­
cated to the Amateur service.

The Commission warns those respon­
sible for illegal or over-power ama teur
transmissions that they should volun­
tarily stop their activities. Failure to do so
will resu lt in fines, license revocations, or
actions in c riminal court.

Persons having information relating to
violations by amateurs on 3895 kHz are
urged to notify the FCC in writing at the
following address: Engineer in Charge.
Federal Communications Commission,
P.O. Box 1588. Grand Island, NB 68801 .

Contenlious Issues Face FCC
Ae Allocalion of Add~ional
Frequencies to Amateurs

As reported earlie r, the Commission, in
October 1984, issued PR Docket No.
84-960. a Notice of Proposed Rulemaking
(NPRM). addressing the allocation of ad­
ditional frequencies to the Amateur se r­
vice. In the Notice the FCC set forth its
proposals for the 30. 17, and 12 meter
bands (10 , 18, and 24 MHz, respective ly)
and for the 420-430 MHz and 902-928
MHz bands. Comments on the 9CX) MHz
proposal by the Personal Radio Steering
Group, however, now threaten to delay
action on the NPRM.

For background. the Commission pro­
poses to implement allocation of the

902-928 MHz band to the Amateur ser­
vice in all of the United States and its pos­
sessions except for Colorado, Wyoming,
and U.S. possessions in Region 3. Arna­
teur operation in this band would be on a
Secondary basis, and the band would be
avai lable for the use of all amateur opera­
tors above the Novice class.

The Personal Radio Steering Group. a
private organization devoted to the ad­
vancement and promot ion of personal ra­
dio in the United States. challenges the
Commission's 9CX) MHz proposal on the
grounds that no one has shown a need for
an allocation to the Amateur service in
th is part of the spectrum, Further, the
Group notes that its recent actions on a
proposal to c reate a Personal Communi­
cations Radio Service (PeRS; originally
proposed byGE) in the 800 MHz region of
the spectrum. while unsuccessfu l, dem­
onstrated the need for such a service.
Thus, argues the Group, a portion of the
902- 928 MHz band should be allocated
to Personal Rad io.

This filing will undoubtedly act to com­
plicate consideration of the proposals
contained in Docket No. 84·960. How­
ever, your Wa shington Editor predicts
that by the time th is column is read. or
shortl y thereafter, the Commission will ls­
sue a First Report and Order on the dock­
et which will act favorably on the non­
controversial items conta ined in the No­
tice. Later, a Second Report and Order

will be released to resolve contentious
issues. Which, presumably, include allo­
cation of the 902-928 MHz band.

Other Commission Actions
According to John Johnston. Spec ial

Services Division, Private Radio Bureau,
FCC, the Commission will issue an Order
this year to reformat the frequency and
emission charts for the Amateur and Am­
ateur-Satell ite services (remember. the
lTV recognizes two Amateur services).
The Order is the result of numerous in­
quiries received by the PRB regarding
U.S. allocations, and it is intended to
c larify many of the areas that ama teurs
find difficult to understand.

In another action the Commission has
released an NPRM (PR Docket No. 85·51)
that wou ld proh ibit an amateur whose Ii·
cense was suspended or revoked from
using the th ird-party rule to get around
the law. Further, the FCC proposes to
amend its ru les so that an amateur who
allows such a person to operate from his
or her station would be in viol ation of the
rules governing amateur operations.

Volunteer Mon~oring Program
Moves lnte Full Swing

League participation in the new voiun­
teering monitoring (VOLMON) program,
which began on 1 September 1984 as a
result of the enactment of Public Law 97-

Dan"s Got It All
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CRI· 100 ..
CRI·200
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All Of These " Good ies" And Many More At Super Savings.
Come See Us Or Call 1-800-241·2021.
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-.
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.. T8-9305

TR·1950 ..

IC·751.
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Engineers (IEEE), John Horgan says that
" almost all major engineering schools­
public and private-limit their admis­
sions of students, generally through the
imposition of academic standards." And
though students, once admitted. have
been free to spec iali ze in the field of their
choice, says the publication. this practice
is now being changed at a number of the
nation's schools. The problem, in part.
stems from the popu lar ity of disc iplines
such as electrical and computer engin­
eering. and the schools' inabili ties to
cope with the resulting high levels of
enrollment.

Schools that have already begun re­
stricting admissions in their EE programs
include the Georgia Institute of Technol­
ogy and the University of Texas at Aust in,
while Purdue University will place a cap
on its EE enrollment in 1986. Even the
Massachusetts Institute of Technology.
with almost 30 percent of its students
now enrolled in electrica l and computer
science. has empowered a committee to
impose admission restrictions if the need
arises.

The " push" by students into technical
disc iplines, says Horgan, stems from the
perceived financial rewards found here.
And for now, those rewards, plus career
security, are being realized. What will
happen in the future, however, is lesscer­
tain. Currently, there is unemployment in
many engineering fields, and the demand
for manpower is not inc reasing except in
fiel ds such as computer engineering .
Thus. limits on enrollment in a school's
engineering programs may, in the long
run, work to everyone's advantage.
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Plans For Computer-Cont rolled
Weather Station Available

According to Dr. Philip Johnson of the
University of Minnesota, plans are now
available from him for an inexpensive
computer-contro lled, automatic weather
station. The weather station, which was
developed at the UM School of Physics
and Astronomy. was successfu lly dem­
onst rated to the local chapte r of the
American Meteorological Society at the
University late last year.At that time, data
consisting of temperature. pressure, ret.
ative humidity, w ind speed and direction,
and precipitation were transmitted every
minute by amateur radio (using packet ra ­
dio protocol) from a remote station in
New Brighton, MN. to a receiving site
some 6 miles away. Johnson believes
that the use of such stations in a radio
network linked by amateur stations would
not only increase our knowledge of local
weather, but would be an important fac­
tor in bu ilding student inte rest in both
meteorology and amateur radio.

Fo r more details on the inexpensive.
computer-controlled weather station.
write: Dr. Philip S. Johnson, University of
Minnesota, School of Physics andAstron­
omy, Tate laboratory of Physics, 116
Church Street S.E., Minneapolis, MN
55455. Please include a business-size,
se lf-addressed stamped envelope with
your inqu iry.
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EE Schools Curb Enrollment
Writing in The Institute, a pubtlcatlon of

The Institute of Electrical and Electronics

259, is intensifying at a rapid rate, Under
the VOLMON program, the Amateur Aux ­
iliary to the FCC's Field Operations Bu­
reau is at the heart of the ARRl's efforts.
This Auxiliary, admin istered by the
league 's Section Managers and Official
Observer (00) Coordinators, provides
the " maintenance monitoring " neces­
sary to assist the Commission in monitor­
ing our bands for violations.

According to The ARRL Letter, mem­
bers of the Amateur Auxil iary sent out
1038 advisory reports to fellow amateurs
in the last quarter of 1984. Of these, chirp
discrepancies accounted for 25 % of the
reports, while 19% c ited aut-of-band op­
eration.

Amateurs who are interested in volun­
teering for the OO/Amateur Auxilia ry
should contact their ARRl Section Man­
ager. To part ic ipate, however, you must
be prope rly ce rti fied for th is work through
a tra ining and tes ting procedure agreed
to under an agreement signed by the
ARRl and the FCC.

Personal Communications Industry
To Abandon FM

The headline read: " Ready or Not,
Here It Comes: 12.5 kHz Channels For
Private land Mobile Radio." According
to Benn Kobb of Personal Communica­
tions magazine. the personal communi­
cations industry appears ready to leave
FM behind when it develops the new fre­
quencies allocated to land Mobile in the
896-902 and 935-941 MHz bands.

The 12.5 kHz wide channels proposed
for use in these bands by the FCC-to­
gether with the requirement to use non­
FM transmission-will not only encour­
age the use of more spect rum-etflclent
technologies, but will also provide private
land Mobile users with the spect rum
they desperately need for growth. And
while no equipment is commercially
available now for use in the new bands,
the demand for mobile systems employ­
ing advanced modulation techniques
such as amoutude-compandered side­
band (ACS8) should r ise qu ickly as users
flock to the new frequencies.

Washington insiders are split over the
move to narrowband equipment. Some
simply remain unconvmced of the wis­
dom or necessity of making such a move .
Others, however, cl aim that the FCC's
action is much too conservative, and tha t
retaining wideband systems has delayed
development of new land Mobile services.

Fina lly, observers of the amateur
scene have increasingly remarked that a
shi ft to non-FM, narrowband systems at,
say, 2 meters, would significantly reduce
the competition for taday's limited num­
ber of repeater pa irs, and would vi rtually
eliminate the need for the Not ice of Pro­
posed Rule Making (NPRM) on repeater
coordination (PR Docket 85·22) now
under consideration by the Commission
and the public .
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a monthly feature by

STEVE KATZ, WB2WIK

PRINCIPLES, PRACTICES, AND PROJECTS FOR THE VHFER

S ince we started this column in Jan­
uary 1985, we've received several letters
from readers who are interested in know­
ing more about VHF/UH F FM operation. I
won 't dedicate a lot of column space to
this, as our real intent here is to deal with
weak-signal modes and equipment, but
most active amateurs do have at least a 2
meter FM rig and might like to read a bit
about the subject.

The most frequently asked questions
regarding amateur VHF FM include:

- Why FM? Why not AM or ssa for mo­
bile work and repeaters?

- Why vertical polarization? All the oth ­
er modes use horizontal. Why should FM
work be different?

-Why is my working range so limited
on FM, as compared with SSB?

- Why does my vertically-polarized
beam antenna perform so poorly? I
thought these things were supposed to
have gain!

- Why am I nearly always noisy into my
local repeater, even when I hear it fine?

- Why shouldn't I install myown repeat­
er? I'm on the road a lot, and it sure woutd
be nice to have a repeater I can use any
time I wish.

I'll address these questions here. It
wou ld be wasteful to start a lengthy dis­
cussion on why repeaters exist and how
they work when so much has been writ­
ten on this subject. ' If you 're just starting
out on FM and would like to know more
about repeaters and their operation, I'd
recommend you read one of the reter­
ences listed in note 1 at the end of this
column, as reiteration of all this material
wou ld consume this column for several
months.

Why FM?
This is a good question which bears

answering . FM is easy to generate, be­
cause the modulation system is so sim­
ple. This allows the equipment to be
small, lightweight, and inexpensive. Fre­
quency-mooulated RF signals can be am­
plified with simple, Class-C (nonlinear)
amplifiers because only the sideband fre­
quencies, and not their amplitudes, are
detected by the receivers; thus, even
considerable distortion of the RF carrier
and sideband signals2 causes no oiscem­
ible distortion of the detected signal. The
advantages of Ctass-C amplification are
very high potential efficiency and low
cost.

24 Louis Dr.. Budd Lake, NJ 07828
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A typical, reasonably unsophistica ted re­
peater. Shown is the WB2W/K1R equirr
ment, 146.805 MHz (NJ). System in­
cludes a Spectrum SCR1000 repeater,
4CX250B power amplifier, GLB helical
GaAsFET preselector, WaCom BpBr du­
piexer, single Phelps-Dodge auxiliary
notch cavity, Bird Wattmeter, and nome­
brew 220 MHz link receiver and control

system. Nothing fancy here.

Also, because there is no modulated
RF envelope generated for FM transmts­
sian , the amplitude linearity of the re­
ceiver used is unimportant. In fact, FM
receivers generally employ a "saturated
detector," where all signals received , ex­
cept very weak and noisy ones, reach the
detection stage at the same signal level.
This is per formed by "limiters": high­
gain, narrow-bandwidth IF amplifying
stages which have sufficient gain to sat­
urate the final stage. The limiters remove
amplitude variations by a "clipping" pro­
cess, and this serves to virtually eliminate
the reception of AM noise, including
many kinds of static, igni tion pulses, etc.

Demodulation of an FM signal is ac­
complished by a disc riminator or quad­
rature detector which, while more com­
plex than a simple AM diode detector, is
far simpler than the product detection
scheme required for SSB reception . With
today's technology, enti re FM receiver
" IF subsystems"-the IF ampl ifier, urn­
iter, quadrature detector, and aud io pre­
amplifier-can be located on a single,

tiny microcircuit. Since the detector is
saturated anyway, it is essentia lly impos­
sible to overload the detector stage of an
FM receiver. Thus, all signals received,
from about 20 dB "qufetinq'" up to ex­
tremely strong signals (of such intensity
that an AM detector would create distor­
tion due to overload) will sound about the
same. This eliminates the need for auto­
matic gain control circuitry or a manual
RF gain control on FM receivers, and it al­
lows stations within just inches of each
other to communicate clearly and easily.

These are the advantages of FM as a
mode, and you can see why FM is so use­
ful for mobile work. AM and SSB do not
have the noise-limiting advantages nor
the very-strong signal handling acvan­
tages of FM, and SSB requires critical fre­
quency alignment of the transmitter and
receiver employed, making this mode
more of a nuisance for mobile operations.

Why Vertical Polarization?
We all assume vertical polarization is

the dominant antenna mode for FM work
because vertical "whip" antennas are
more easily installed on mobile vehicles
and portable transceivers than horizontal
antennas would be. Since the majority of
FM work is not point-to-point ove r an es­
tablished path, but is mobile-to-base or
mobile-to-mobile (either di rect or via re­
peaters), most of us wantomnidi rechonal
antenna systems. A vertical whip is a very
simple omnidirectional antenna which is
lightweight, eff ic ient,' and low-cost. Om­
nidirectional antennas of horizontal po­
larity are more complex, more influenced
by the presence of large masses of sheet
metal beneath them (as would be the
case for most mobile installations), have
higher wind drag, and would tend to be
more costly.

Why Is My Working Range
So limited On FM?

Well , in this life we don't get "some­
thing for nothing," and no statement is
more relevant in this matter. As we dis­
cussed in the " advantages of FM" sec­
tion, all signals above about 20 dB quiet­
ing sound equally st rong on an FM receiv­
er. Unfortunately, signals much weaker
than 20 dB quieting can be extremely dif­
ficult to read. These weaker signals are
below the threshold of limiting in the re­
ceiver and will sound noisy and unclear.
While this varies from receiver to re­
celver,' I think you'll find that signals
weaker than about 12 dB quieting (i.e.,
about 12 dB stronger than tne receiver
noise) will generally be of ma rginal lntel-
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ucanvooerteeo beam less than one
wavelength away from other antennas,
you r roof, your tower, or anything that
might potentially interfere with its ability
to radiate an undistorted pattern . More
clearance is better.

3. Combining elements (1) and (2)
above, we can conc lude that for beams
that are not end-mounted, we need a non­
conducting mast more than one wave­
length long 10 support a vertically-po­
larized beam antenna.

4. It is important to route the coaxial
teedlme for a vertical beam to the rear
(reflecto r end) of the antenna, securing it
to the boom behind the ref lector element,
before allowing the cable to drop down to
the support mast, rotator, or tower leg.
Make th is " Ioop" - the length of cable
hanging from the rear of the antenna, be­
fore it is secured to the support-at leas t
a wavelength long. Do not route the teed­
line from the driven element along the
boom to its center and then down the
non-conduc tive support mast.'

If you have carefu lly followed these
procedures and you r vertical beam still
doesn't work, then it is time to begin
routine troubleshooting of the entire in­
stallation. Is the feedline connected prop­
erly? Is the antenna tuned to resonance?
Is the feedline loss reasonable for its
length?'O Do you live al the bottom of a
mine shaft? That last one was a joke, just
to keep you on your toes.

I recommend the use of stacked-beam
assemblies for vertically-polarized work.

The rignt way to install a vetticeuv-oo­
larized beam antenna: era.moomea to a
tower leg behind its re flector element.
Shown is a KLM 7-element vagi with log­
periodic feed system and " sleeve "
balun. This is the 220 MHz " link" antenna

at WB2WIKJR.

Iigibi lity for NBFM' work. SSB signals of
th is st rength would be received with
roughly a 12 dB S + NIN and would be
easily readable. In fact , the majority of
weak-signa l VHF work is done between
stations who receive each other at much
lower signal levels than this!

An experienced and compe tent CW
operator using a narrow-bandwidth re­
ceiver and headphones can probably
" copy" a signal which is on ly 1 dB above
his receiver 's noise level. On FM, a signal
this weak would be totally undetectable;
indeed, a signal 10 dB' stronge r would be
very difficult to read on FM. Therein lies
the major difference; FM is a "strong sig·
nat" mode; sse and CW are " weak sig·
nal " modes. They each have their place
in amateur rad io.

Need an omnidirectional, gain antenna
system for VHF·FM work but have no
more mast space available? This system
works well: tour 4-element vertically-per
teniea Yagis can be clamped every 90 0

around a towsr, below the top, and fed in
phase to achieve nearly omnidirectional
results with good gain. Shown is an array
of four 4-element KLM Yagis for 146
MHz, fed with a 4-way power divider_Om-

nidirectional gain is abOut 3 dad.

Why Does My Vertically-Polarized
Beam Antenna Perform So Poorly?

Without seeing your install ation, I don't
know for sure, but I'd guess you 've made
one of the common mistakes thousands
of newVHFers make in erecting and con­
necting your antenna. From my 20 years
of experience on VHF-FM, I've developed
a few guide lines which will prove helpful
and should assure good results lor new­
comers.

1, When erecting a single verticauy-po­
tanzed beam antenna, either end-mount
the an tenna or use a non-conduc ting sup­
port. An end-mounted antenna is one
which is attached to its support (typically
a vertical mast or tower leg) behind its
reflector element. A non-conducting sup­
port is one wh ich contains no meta ls: ex­
amples are fibreglas, wood, PVC, etc .

2. When erecting a vertically-polarized
beam antenna, allow clearance 01 at
least one wavelengttt- above and be low
its boom. This means do not stack a vet-

s.yYou S.w It InCa
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Stacking two vertical beams side by side
elim inates a lot 01 the problems asso­
ciated with support mast and teedfine-to­
antenna interaction and thereby enmi­
nates the need lor a non-conductive sup­
port mast and special transmission-line
routing . Further, stacked beams oller a
bit more forward gain and a narrower
front pattern than would be available
from a single beam of similar design.
These attributes can be important for
polnt-to-pomt work on a crowded band.

Why Am I Nearly Always Noisy
Into My Local Repeater?

Aga in, without seeing your particular
installation I can't teu you for certain. But
maybe your mobile antenna doesn't work
very well, or your power is much lower
than the repeate r's (this is likely). Re­
member that many repeaters are running
100 watts or more transmitter power; if
your mobile transceiver runs 10 watts,
you are running only one tenth the re­
peater's power, which gives the repeater
a 10 dB signal advantage. If you're using
a hand-held running 2 walls, the repeater
has a 17 dB advantage.This is a big d iffer·
ence, espec ially on FM, where signals
become very noisy rapidly as the quieting
level diminishes below 20 dB.

To make mailers worse, many ama­
teurs use hand·held transceivers with
" rubber duckie" (helically·loaded, snort­
ened whip) antennas which do not exhibit
reciprocity" and are poorer performers
on transmit than receive. These "rubber
duckie'' antennas have lower radiation
efficiency than a quarter-wave whip,
which would be a marginal enough per­
termer for low-powered applications. As
if this weren't bad enough, lots 01 folks
use handle-talkies equipped with only
their remarkably poor "rubber oucktes"
from inside their automobiles! Come on,
teuas. thi s is really pushing it.

Why Shouldn't I Install
My Own Repeater?

Interestingly, ten years ago I wou ld
have given this a different title, such as
" Why should I install my own repeater?"
But in the past ten yea rs so many re­
peaters have sprung up, especially on 2
meters, that most areas are pretty well
saturated. A seasoned traveler, I etten
l ind mysell in parts of the U.S. where
there seem to be more repeaters than
there are amateurs to talk on them. II no­
body's using hall the repeaters already in
service, why add more?

Of course, there are exceptions. The
50 and 1296 MHz bands are two areas
where we can stand more repeaters, and
frequencies should be availab le for co­
ordination in most parts of our country.
When we are fina lly authorized to use the
new 902 MHz amateur band, this will be
open country for new repeaters. I cannot
think of any place that needs another 146
MHz repeater.
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Meet Sid, WA2FXB, who has worked 38
states and over 100 grid squares without
moonbounce from this home shack in
Woodbridge, NJ. Sid 's holding a copy of
his new report, " Chasing the Elusive

E·Skip on Two Meters."

Bear in mind that repeater frequencies
must be coordinated now, and the coordi·
nating councils and committees have
been doing a dilficult, thankless job lor
years. II you really need to have a re­
peate r, check with your local coordinat­
ing acttvtty" betore proceed ing with any
firm plans.

Personal Interview Department
Sid Lieberman, WA2 FXB, 01 Wood­

bridge, New Jersey has developed a
54-page report called Chasing the Elu­
sive E-Skip on Two Meters. This study is
based on Sid 's 25 years of VHF aXing
and very considerable research (his bib­
liography reads like the " Who's Who" in
the field of meteorology and radio propa­
gation). In his work Sid has found a link
between solar activity and Magnetic Sec­
tor Boundary Crossings, which in turn link
to thunderstorm activity in our trope­
sphere and then to the creation of "E
clouds " which allow that elusive mode of
long-distance VHF propagation.

WA2FXB has worked all states east of
the Rocky Mounta ins, including Wyom·
ing, on 144 MHz from his home in New
Jersey. Using modest equipment (a
Yaesu FT-225AO transceiver, Mirage
83016 amplifier, and ta-etement cosn.
c raft "Jr. Boomer" Vagi antenna at 50
feet) from his 50 feet above sea level lo­
cation just 16 miles southwest 01 Manhat­
tan, Sid has managed to work as much as
2 meter OX as anyone in the New York
metropolitan area possibly could without
moonbounce. His equipment is au modi­
fied with lillie "touches" to improve per­
formance, but his station is no rock­
crusher by any means. Sid 's rules lor
working VHF OX are very simple:

1. You can't work 'em if you can't hear
'em.

2. You can 't hea r 'em if you' re not lis­
tening.

Elaborating on these themes, Sid uses
a low-noise FET preamplifier preceded
by a single-tuned cavity litter with 150

•

- <.l• . -

Here 's Sid, WA2FXB, pointing 10 the QTH
of a Wyoming station he 's worked on 2
meters. The wall·s ize homebrew grid·
square map also tracks his VHF grids

worked for the ARRL VUCC program,

kHz bandwidith at 144 MHz to el iminate
out-of-band interference and sources of
desensitization. His secondary 2 meter
receiver, a Collins 75A4 with an Ad­
vanced Receiver Research converter, is
IF-connected to an old, surplus " pan­
adapter" osc illoscope with amplitude
resolution down to the noise floor 01the
system, about -1 40 dBm. Sid says he
" sees" a lot of the tiny signals which
aren't detectable by ear, and then puts
his Autek OF-' audio filter to work, nar­
rowing up his audio bandwidth to improve
the signal-to-noise ratio 01 very weak sig­
nals unt il they are readable. As a last re­
sort, he'll try CW before giving up on a
very weak signal.

To optimize his operating time, Sid pre­
dicts band openings with the use of WWV
k-tndex reports, 10cm flux numbers lrom
NOAA, and national weather maps. Work ·
ing VHF OX can be mostly a matter otttm­
ing, as we all know, and Sid feels he' s
taken a lot of the guesswork out of pre­
dicting the band openings. If you' re inter­
ested in a copy of his report , contact Sid
by writing to him at 146 Grove Avenue,
Woodbridge, NJ 07095.

News and Views Oep 't
Rich Whiten, WB20TK, of Piedmont,

South Carolina, who we reported in our
April column as having been ordered off
the 2 meter band by the FCC Field Engi­
neering office in Atlanta, was given no­
tice on March 12 that he may once again
resume 144 MHz operations from his
home station. Rich, who was olf the air lor
all of February and the first part of March
because of the FCC order previously re­
ported. is elated to be back on chasing 2
meter OX. He's so happy, in fact, that
he's getting back on 6 meters with a KW
and an a-element Wilson 36 loot long
Vag i at 100 feel. We don 't know at the
time 01 this writing (mid-March) why the
FCC withdrew their order prohibiting
Rich 's transmission in the 2 meter band;
the original order was based on consider-
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Please send ell ...doe. Inq ul. l'8, d l.ecl ly .

New TEN·TEe Satellite
Station.

the vertical beam antennas are arranged
side by side and clamped to a horizontal
c ross-memoer.

10. This was discussed at length in this
column for Apri l 1985. Reprints available
on request (SASE).

11 . Rec iprocity here means equal
transmitting and receiving effic iency.

12. The names and addresses of these
organizations are listed in the ARRL Re­
peater Directory, which is an annua l pub­
ncation.

_._~

•~-

It's ~asy. T he ne w T EN·TEC Model 251 0 simplifie \ station assembly . red uces the
number of nuerconnecnons. and makes operating easier.

It 's low cost. Eli minates buying separate co nve rte rs and a nother H F rig.
U', r.udupl~lIO. The 25 10 is a 435 MHz, Ie-weu SSBICW transmitter and a 2-10--10

meier receive conven e r all in one package 10 give you full duple x transmit/receive
functions in Mode B. II converts your H F statio n into an OSCAR sta tion!

E lIOd ..sh~ Ili nll~ knob tuninl!: . Provides tranceive-type o pera tion.
Just.cld anllM'nllll , rolaton, a nd 10. The 2510 transmitter sectio n has a frequency

range of 43510435.5 MHz (up 10 437 MHz with optional board), adjustable ALC ,
and full co ntrols. Main Tuning sets uplink fre que ncy. Spot Co nlrol helps find your
downlink signal. Dri ve Control, Microphone Gain, Band Switch . and Push-Button
switches complete the fronl panel . Push-Button switc hes are: DUPLEx/MUTE
(for duplex o peratio n or for disabling receive convert er during transmnj : CW!SSB
selects mode ; USBILSB selects sideband. The receive convener freq uency cove r­
age is 144 to 146 MHz (converted to 28 to 30 MH z! with dynamic range of85 dB
typical. Rear panel connectors are provided fo r antennas. a mplifiers, key , 12Vdc
input , and H F receiver.

E nj oy lh~ mod CU lling e vent in

Am.leur radiu loelly - with Ihe new '~tlr
TEN·TEC Satellite Station. See your •
dealer o r write (0' info rmat io n (0 T EN-
TEC. Inc . Sevierv ille . TN 37R62.

frequency). This is the popular FM mode
for amateu r service.

7. dB=20 10910 E1 'E2; a " 10 dB
stronger signal" is one which has a re­
ceived voltage level 3.16 times higher
than the reference.

8. Approximate ly 972 + f feet, where
f = frequency in MHz. For example, 972
.. 144 = 6.75'= 81 · = one wavelength
(free space) at 2 meters.

9. This entire paragraph can be ig­
nored for stacked beam systems where

able pressure by his neighbors who were
experiencing severe TVI.lfwe ever get to
the root of this situation, we'll be sure to
report all the details.

VHF ops who " roll their own" power
amplifiers take note; you can reduce
backpressure in many ex terna l-anode
tube amplifier designs by using high-tem·
perature silicon rubber exhaust chim­
neys to duct the warm air directly to you r
cabinet exhaust ports. This approach,
popularized by E.T.O. (Canon City, Colo­
rado) in their " Alpha" series of HF ampli­
fiers, can reduce the load on your blow­
ers and allow tubes to " breathe" easier,
redu cing plate seal temperatures and ex­
tending tube life. An added benefit to
VHFers is better plate circuit stability re­
sulting from lower tank component tem­
peratures.

I bought four of the " 8874"·size silicon
rubber chimneys from ETO. for $3.00
each plus handling and shipping. and fil ·
ted them to the 4CX250R's in my 2 meter
KW amplifier. The chimneys duct the
anode exhaust air directly to the " outside
world," and what a difference in cabinet
temperature and therma l stability! The
8874-size chimneys fit 4X150, 4CX250,
4CX300, 4CX350 series, as well as
8874 's. The rubber is easily cut and
formed with hand scissors and realty
does a remarkable job. E.T.O. will also
sell 8871·size chimneys or sheets of the
rubber.

Nolos
1. FM & Repeaters tor the Radio Ama­

teur, c. 1978, ARRL; Radio Amateur 's
Handbook, c . 1985, ARRL: Ch. 9-3, 9-4,
14-1 through 14-20 ; Communications
Electronics Circuits, De France, c. 1966,
Holt, Reinha rt & Winston: pp. 300-345;
ITT Reference Data tor Radio Engineers,
c. 1968 , H. W. Sams & Co; en, 21-7
through 21 · 12.

2. Yes , FM has sidebands; but unlike
AM, where nonlinearity of the RF en­
velope creates distortion in the detected
(received) signal, FM signa ls are not de­
pendent on this Quality to achieve good
results.

3. " Quieting" is an expression of FM
signal strength; about 20 dB Quieting is
generally referred to as " full Quieting"
and is the point at which a listener can de­
tec t very littl e noise on the received sig­
nal. High.quality FM receivers are capa­
ble of Quieting much more than 20 dB, but
the casual listener will hear little outer­
ence beyond th is level.

4, Effic iency is based on a number of
factors, but simple VHF whip antennas
which are base-ted and installed on the
horizontal sheet-metal surface of an au­
tomobile roof or trunk lid are remarkably
efficient.

5. This factor is based largely on IF
bandwidth and the generation of internal
noise in the receiver.

6. NBFM = narrow-band FM (e.g ., 5
kHz peak deviation related to a center

say You Saw It In CO June t985 • CO • 105



a monthly f&sture by

ADRIAN WEISS, K8EEG

THE ART OF VERY LOW POWER OPERATING

QRP FD 1984-Club Reports/Standings

T he clubs were out again this year bal·
t1 ing lo r the club plaque, a higher spot on
the "Club Standings" list. or just for the
fun of it. Two groups did well enough to
move to near the top of the list.

The " Harper Air Hawks," led by stat­
wart Red Reynolds, K5VOL/9, opted for the
1 walt x 8 power muttiplter in a strategic
bid for the top after plugging away with 5
walls for many years. It worked I The
gang included Mike, N9BBM, Randy,
KA9HAO. Eugene, KA9HRH, Ken, WB9KET,
Steve, K9NG. George, W90A, Jim, K9PNG
(DXCC·QRPp Trophy 163), and George,
W9ZSJ . Red reports: " The 'Harper Air
Hawks' took to the outdoors for QAP FD
for the fourth year in a row. To keep our
tradi tion alive, we again used a different
call. I wonder whywe have that tradit ion?
But we Changed tactics th is year also.
We had a meeting a month before FD to
make plans. We actually carried out the
plan to run 1 watt or less- true 'mnfl­
wa tting .' We ran two Argos with about
seven operators.

" Antennas th is year included our old
reliable 300 foot east-west longwire, a
'new' 300 foot north-south longwire lay­
ing on top of some 10 foot bushes, and a
triband Vagi tied between two trees 15
feet high and usable to the east and west.
The Vagi rotor consisted of three people
capable of tying and untying knots and
turning the Vagi in a maximum of 15
minutes. When the sun wa s out, solar
energy was used to power the Argo and
charge the battery. The ci rcuit wa s con­
structed by K9PNG so that we wou ldn 't
have to disconnect and reconnect the
panel and battery when the energy
source changed. We estimate about
100-125 osos were made using direct
solar power. In the past, weather has
consisted of high temperatures, treeztnc
tempe ratu res, total sunlight in the day ,
and high w inds. This year we added rain
du ring the night. Fortunately, we had
taken the precaution of erecting our two
tents belore the rain started, and they
were ready for a Quick move. We're plan­
ning lor either snow or to rnadoes next
year-that' s all that' s le ft.

"As th is is the first year we operated in
the 1 wall class, we noted some differ­
ences in our FD procedures. First, oper­
ating with 1 watt is entirely di fferent from
operat ing with 5 watts or even 2 walls.

83 Suburban Estates, Vermillion, SO
57069
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A shot of the fab led " Harper Air Hawks"
(HAH!), winners of the QRP FD Club Pte­
que for 1984. From left to right, Eugene,
KA9HRH. Red. K5V0U9, George, W9ZSJ,
Randy. KA9HAO, Steve, K9NG, and Jim.
K9PNG. The group has been steadily
climbing toward the top with rankings of
121 as K9BCM in '81, 111 as WB9JVX in
'82, 17as KN9W in '83, and now 13 in '84
as K9NG. I guess they change their call
just to throw the competition off or some­
thing. However, the rea l secret to their
success is the tower/ess Yagi seen at the
top of the photo. Actually. it is the reason
why Red. K5V0U9, nesn 'rdone so well in
the QRP QSO Parties this past year. He
was spending all his time developing a
secret anti·gravity beam generator to be
used in lieu of a real tower. Really.
though, the thing didn't work, so they had
to hang the Yagi with ropes tied to the
trees, since Red sold off the HAH! tower
to raise R&D funds for the generator oro­
ject. Instead of the almost instantaneous
rotation and azimuth control Red was
hoping for. the HAH! had to settle for one
rotation per every 15minutes of tying and

untying ropes. Next year. Red!

We got off to a slow asc rate on Saturday
afternoon and d idn't see any great im­
provement until n ight. We fe lt this to be a
result of band conditions (not the best
we've had), our beginning of FD 'work the
loudest guys first' strategy, and our lack
of experience in a contest at this milliwatt
power level. But by Sunday morning we
had changed the strategy and were work­
ing other stations at the same rate we had
done at the 5 watt level in previous years.
We also discovered that to be competi­
tive w ith 1watt, gain antennas, preferably
rotatable, are a must. We didn't make as
many asos as last yea r, but we weren't
far behind. We all were surprised that we
had as many SSB contacts (418) as we

did. No one expected that 1 wa tt SSB
would compete very well .All in all .we had
a g reat t ime. and running true m ill iwatt
power made it even more fun. l ook for us
aga in next year with 1 watt (or even
lessl)." Congrats on w inning the c lub
plaque, gang! Now nobody can use your
own club name abbrevtation-c-" HAH! "
-against you!

" The Best of Mt. Baldy" group inc lud­
ed Cam Hartford, N6GA, KD6CY , NB6D,
KE6ET, WB6FRD, W6GVR, KW6K, KA6PVL,
WA6TBH, N6UK, and N6UU , Cam reports:
" The Best of Mt. Baldy is a loosely knit
group of hams who have come to know
each other through the use of a repeater
near Mt. Ba ldy, about 35 miles east of los
Angeles. For us, FD is as much a social!
family activity as a radio event. We set up
a campground in the Mojave desert near
Vic torville. Rigs were two IC730's and a
Ten-Tee Omnl. powered by auto bat­
teries. We erected four towers in a
square pattern (the Mojave is not known
for its tall trees !) to support two beams, a
vertical, and a fun-wave loop for 80 me­
ters. Condi tions were poorer than in pre­
vious years, but we were able to improve
on our OSO total. I guess that means that
QRP is st ill a viable means of communi·
cating, even during the downside of the
sunspot cycle." Sure is, Cam! This year's
effort produced the third highest total
asos in the club category. Not bad!

The " Berry Mountain ARC" included
Mike Michael, W3TS, Bob laugaug, KB3ND ,
An Sonnenberg, WB3IDP, and Paul Welker,
KA3lCU, for an effort that almost broke
the 600 OSO barrier. St rategy was flawed
in that only one transmitter wa s kept go­
ing on 80 and 40 during the night after 20
closed. Antennas included an 80 mete r
dipole fed through a 300 ohm line and a
40 meter dipole, both at 50 feel. The 20
meter 'Zl.-Special' at 30 feet worked
much better than the 2-element wire Vag i
the g roup tried last yea r. A eiccer dipole
at 50 feet on the high end served for 15
meters. Mike notes: " We put more work
into our antennas to get them higher this
year, and it seemed to help. The 'Zl­
Specia l' for 20 meters (described in QST,
June 1984) sure worked well, but is sti ll
difficult to hang from trees. We set up at
the end of mybig yard, where a fence row
of 60 foot trees about 70 feet wide is. This
caused some diffi culty because of too
many trees. Boy did it rain on Sunday!
The tent leaked and KB3ND'scampergot
stuck and left b ig ruts in my yard. We had
local flooding of the c reek down in the
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When Bobby Jones
wants to call home,

hepushes one button.

QRP Aeld Day Club Standings
Top 20 1979-1984

C.1l v,,, QSOs Scor.
1 N4BP '82 1170 7170
2 K8BX '81 854 5274
3 K9NG '84 41 8 5166
4 N6UU '84 731 4536
5 K81F '79 732 4466
6 N2RI '83 699 4344
7 NSAF '82 665 4260
8 K81 F '82 684 4254
9 KN9W '83 843 4008

10 W2LZ '83 637 3972
11 AC2U '81 627 3912
12 N2RI '82 625 3000
13 W3TS '84 597 3732
14 WB9JVX '82 584 3654
15 K81 F '84 568 3558
16 N2RI '81 555 3480
17 W2LZ '84 512 3222
18 K8BX '80 378 2985
19 KB8GC '79 437 2772
20 KM8X '81 407 2595

ve tted-vee. and a 2-element tribander lor
568 csos. not quite up to par for them.

The " Bass Mt. Skirts and Hats" group
included Jerry Stuart, KX4G, Doug Moon,
KF4WX, and Judy Moon, KF4ZV, who report
"This was to be our first OAP FD effort, so
planning began early. We notified our lo­
cal club that we would operate in a d iffer­
ent location. Much of our early discus­
sion concerned antennas and sites.
KX4G plays bluegrass music, so we were
able 10 secure a spot at a bluegrass testl­
val park located on Bass Mountain, NC.

Paul Seamon, Jr., N2RI , was back again
this year with AI2Q, KQ2G , and KA2CAQ
after winning the club plaque with 699
OSOs last year. Seems this crew
changes its name every year-probably
a club tradition . This year: "ORP Bayside
Bombers.,. Antennas included (at 25 leet)
an extended oouore-zecc cut for 40
meters. a 20 meter coll inear beam. and a
3-element Bobtail on 15. Paul reports:
"Bands seemed to be a bit sluggish this
year. Tota l contacts were down 156 from
last year. Site was the Guy Lombardo
Marina in Freeport, Long Island, NY. You
can't beat the grounding conditions there
right next to the Jones Beach inlet, which
feeds the Atlantic Ocean. Salt water and
damp soil make a good ground! This year
we included a Novice position (HW-8) 0p­
erated by Walter Paluch , KA2CAO, for his
l irst FD outing. With his sharpened CW
skills from FD. he upgraded to General a
few months later at the ARRL Nationa l in
NYC. Aiel, AI2Q, rooks along his lap per­
table computer/Kantronics UTU and
made a few RnY contacts. This added a
little extra exc itement! " I wonder if this
ocean-side group had as much trouble
with European ORM on 20 meters as
KK7CJ4 did in North Carolina (see
beiowr If not, foF2 contours probably cut
it ott.

The Michigan ORP ARCI c rowd was
out again as K81F and inc luded Thorn,
K81F, Marty, WD8DWQ, and K8BX. They used
an Argosy, 80 meter dipole, 40 meter in-

The arrangement at W3TS. The van
houses the 20- 15 meter station, while
80--40 meteroperation occurs in the tent.

The trees provided antenna mounts.

Art, WB3IDP, operating the Omni-C on
80-40 meters tnski e the W3TS tent.

Paul, KA3LCU (left), logging, and Bob,
KB3ND, operating the Argosy at the 20­

f 5 meter CW position inside the van.

CIRClE 70 ON READER SERVICE CARD

THE CES MICRODIALER
• 2 I digits per memory
• 10 number aulodial
• 20 digit last number redial
• Field programmable ANI

Or CAll toll-fr_ (8 00) 327·9956 e.rt. 272 (Orders Only F'k:ase)

Com munications EI~ctronics SpecWti~s,Inc.
P.O. Bo)( 2930, WinleT Pdrlr. Florida 32790
Telephone: (305) 645-0474

fence row. W3TS got slightly shocked by
a lightning hit. "

Tim Fiebig , N2BCF, notes: "With band
conditions deteriorating, it took a truly
dedicated ORPer like Norm, K2NH, to con­
vince me to go at it with OAP again this
year. Well, my la ith in OAP has once
again been restored. We both had an en­
joyable time and many thanks to our fel­
low hams lor thei r patience with our ORP
signals."

Stephen McKeown, KU20 , lead the
Walton Radio Association with 10 partici­
pants: " The Wallon Radio Association
was at it aga in in the Catskitt Mountains
for thei r 34th consecutive year of FO fun.
This is lhe 10th year with OAP. II took us
24 years to see the light! We used two
Argo's wilh an 80 meter d ipole at 60 fee l.
The 3-element collinear array for 40
worked very we lt. In fact, it worked so we lt
that next we hope to put one up for 80. A
TA-33 up 25 feet worked on 20 and 15
meters. We managed to work 5 stations
using a military surplus hand-cranked
generator to power the Argo."
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ANTENNA SALE
HYGAIN TOWERS
HG37SS 745.00
HG52SS 1095.00
HG54HD 1675.00
HG70H D 267500

CUSHCRAFT
A3 205 ,00
A4 275.00
40-CD2 275.00
AV5 96.00
32·19 . . .. .. . . 89.00
214FB 75.00
ARX2B 35.00
A144·11 , 46 .00
A144 -20T 6900
4248 75.00
AOP .. , 137.00

KLM
KT34A 329.00
KT34XA 475 .00
432-20LBX . . . . . . . . . . . . . . . . . 64.00
432-30lBX . . . . . . . . . . .. . . . .. 90 .00
435·18C 109.00
435-40C 149.00
2M-13LBA 77.00
2M-14C . . . . . . . . . . . . . . . . . . . . 85 .00
2M-16LBX 89.00
2M·22C•................... 115,00

HYGAIN
TH 3JR 185.00
TH S 385 .00
TH 7 439.00
EX 14 289.00
14AVQ . . 69 .00
18AVQ . . . . 99 .00
V2 42.00
V3 .. . . .. .. .. . .... ... . .. .. . . 40.00
V4 . .. . . . . . 49 .00
SN86 . . 19,95

HUSTlER
25% OFF ALL MOBILE
6BTV 125,00

•••144SR 42,00

BUTTERNUT
HF6V 11 0.00
HF2V 110.00

LARSEN
LM 5/8 MAG .. .... .. .. .. .. . 36 .95

ROTATORS
CD45 135.00
HAM IV 219 ,00
T2X 259 .00

AVANTI 2M 2995
HI-Q BAl .. . .. .. . .. .. .• 9.95

KENPRO
KA400 119.00
KR500 149.00
KR600 199.00

2900 N.W. VIVION ROAD
KANSAS CITY. MISSOURI 64150

816-741-8118

CALL TOLL FREE
1-800-821-7323

.....saRc ..RD V'SA & COD . WELCO"'E
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We decided on Vee beams and ended up
with four 400 foot legs with 60 degree
apex angles. We threw 50 lb. monofilline
over the lower limbs of trees to support
the legs at a 25 foot height. By switching
between adjacent legs, we had three di­
rectional beams with outstanding gain on
80 through 15 meters. We contacted 44
states, 7 Canadian provinces, KH6, West
Indies, and Europe. For the most part, we
used the 'search and pounce' technique.
We were successful with a lew 'COs' dur­
ing slow periods. The best OSO rate was
on ON. The weather was beautiful, and
we kept the rig (Argosy) going the full 24
hours, with one person operating and a
second duping. The a-channel memory
keyer sure takes the strain out of CW!
Judy cooked country ham, eggs, toast,
and coffee outside the pop-up camper on
a Coleman stove for breakfast. That was
outstanding! The greatest disappoint­
ment was having to tear down the great
antenna system and knowing we didn't
have enough real estate back home to
enjoy antennas 01 this size. Our greatest
satisfaction was parting as friends after a
job well done!"

Ken MUler, N8CGY, XYl Dianne, KA8NCV,
and John Perigord, KA8KSJ, were among
the first-timers: " This was our first time
out on QRP FO, since our local etub lacked
the enthusiasm to enter FD th is year. We
set up on a local high school lawn with ta ll
oak trees lor antenna supports. John
tossed the rock with nylon rope over the
trees for hanging a 75 meter dipole run­
ning east-west and a 40 meter extended
double-Zepp north-south, up about 30
feel. We broke to help Dianne set up the
tent when a thunderstorm started brew­
ing in the south, but it passed over us
without a single drop. We finally complet­
ed setup about 1.5 hours after the start of
FD. John made the first contact, and as
he turned to tell me, I saw it gleaming all
over his face. His excitement stirred my
confidence, and I finally made my first
OSO, and we were on our way to a whirl­
wind 01 OSO's that lasted for about two
hours. It was incredible! Things did calm
down later enough to have a sandwich,
but Dianne and I couldn't get John away
from the radio long enough to join us! We
slept from 0300-0700, and John was up
and at it again before I could get the sleep
out of my eyes! We are still amazed at
how easy it was, since we had expected
the OSOs to be harder with ORP. We
would have been satisfied with 50 con­
tacts each rather than the 100 each we
ended up with. That doesn't sound like
much. but remember it was our first time
out! "

80b Spidell, W6SKQ, and KF8BC were out
again in their eternal search lor the per­
fect antenna setup: "We set up at a
campground in the San Gabriel Moun­
tains at 7300 foot altitude using a 509 and
515-one for SSB and the other for CW
on separate bands. Antennas were the
trusty old Zl·Special beam made twin-

lead supported by a lightweight wood
structure and fed through 75 ohms coax.
The other antennas were (1) a 209 foot
longwire cut for 40 meters so that it could
be end-fed with 300 ohm twmlead. and (2)
a 20 meter Vee beam with 139 foot legs
pointed to the east coast and up about 50
feet. Both worked very welt. One interest­
ing note about the longwire is that it is
very quiet at 7300 feet. I don't know what
atmospherics would show up at low alti­
tudes, but they were quiet up there, and
when a signal was strong, il was very
strong. We found that 20 CW is no prob­
lem on FD, but KF6BC operated SSB for a
while and found it to be somewhat 01 an
ordeal. One thing I noticed was that oper­
ating from a picnic table without back
support creates considerable fatigue.
Next year I'll lake a director's chair like
KF6BC used." Comforts of life category.
Now, for our closing report. let's have
KK7C/4's useful hints.

Reflecflons on FD 1984
We learned several th ings from operat­

ing at the milliwatt level from the dunes of
a North Carolina beach. (11 Successful
competition at the 1000 mw level is pos­
sible. Band congestion is the major ene­
my and demands an operating strategy of
going against the tendencies of the ORO
crowd by avoiding a band when it is most
congested and switching back to it after
the crowd has shifted to another band.

(21 OTH selec tion: This year we oper­
ated Irom the dunes on the beach at Kitty
Hawk, NC. There were two ma jor outer­
ences between operating there and in the
Utah mountains last year. First was the
incredible congestion of the bands, par­
ticularly 40 CW after sunset . The second
was the unexpected QRM Irom Europe
and South America on 20 CWo At our
waterfront QTH, the Europeans (we
copied more than 100 of them!)were one
to two s -umts stronger than stateside FD
signals, even off the back of our z-ere­
ment beam. This was an unexpected pe­
cu liarity of our site and we were not pre­
pared to cope with it. Because of it, our
"search and pounce" technique was not
successful. We found ourselves contin­
ually lun ing around without making calls
because of the difficu lty of copying
through the European ORM ! We should
have picked a c lear frequency and start­
ad call ing " CO FD."

(3) Operating strategy: The band-con­
gestion problem encountered on the east
coast called for a different strategy than
we had anticipated. We had erected gain
antennas to increase our signal strength
for the competition, but with only 1000
mw output, we were in second place,
even though we could make ourselves
heard. When operating from the west, we
had sought out the bands with plenty of
activity, but the best QRP operating strat­
egy from North Carolina was to anticipate
ORO operating instincts and do some­
thing different. During the opening hours
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on Saturday 40 meters was sparsely pop­
ulated. Propagation was excellent,
though. Two meters was bedlam! So we
made QSOs easily on 40 meters until sun­
set. when the band began to really boil. At
that time, 20was still jammed. but 80 and
15 were uncrowded. Luckily we checked
out 15 SSB about 2200 local time and
found better propagation and less QRM
than on CW. We were able to make SSB
OSOs at three times the CW rate for more
than an hour. After midn ight 20 and 40
th inned out. the Europeans were gone,
and we encountered better operating c ir­
cumstances.

(4) Do not overlook the Novice bands.
After 12-14 hours. the Novice stations
have all worked each other and are just
sitting there waiting for a new station. An
hour' s excursion to the Novice bands
should net 20 Qsas each on 80 and 40
meters w ith the uncrowded situation at
night. Unfortunately, we lea rned that at
about the same time our solar-charged
battery died, and we had to give up before
we could take advantage of the situation .

(5) Antennas: Last yea r our zip-cord
rhombic in the trees did a great job from
Utah. Operating from a sand dune with
only driftwood to hold up our w ires, we
opted for the VK2ABQ " button beam.,. Al­
though littl e known in the U.S.• th is an­
tenna is the most versa tile and easily con­
structed z-eiement beam I know of.
(W6SKO take note-ed.) It provides good
gain in the frontal lobe, and several
S-units of front/back and side lobe atten­
uation . We te sted the possibility of
mounting several button beams concen­
tr ically and found it worked, so three
were erected: a 276 foot beam for 80, a
138 foot for 40, and a 69 foot for 20 . The
latter two were fed th rough a common 75
ohm cable, while the 80 meter beam was
fed through twin lead and used to advan­
tage on 20 meters .. . . Unfortunately, we
had an equipment failure that limited op­
eration to under 6 hours, and our bat­
teries gave out sooner than expected.
But we're already planning for next year,
armed with the knowledge provided by
this first experience of competi tion at the
1000 mw level. We feel confident of a bet­
ter showing next year!

Good luck to Jim and sons, and a hearty
thanks fo r your observations.

Preparation Notes
As should be cl ear from the reports.

planning definite ly helps in having a posi­
t ive FO experience. The main prepara­
t ion involves checking equ ipment and an­
tenna systems to ensure prob lem-free
FD performance.

(11 The rig should be checked on bat­
teries w ithou t any g rounds such as AC
mains andwaterpipes. etc . FD conditions
should be simulated as muc h as possible.
Cart the Argo out into the ca r a couple of
times and drive around with it, bouncing
and bumping it as can happen during
travel to the FD site. This should revea l
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Mlniwatt AchleY1ment Award
Winners-19M

Roger Rose, W5LXS, Spring OSO Party, tst
Roger Rose, W5LXS, Fall aso Party, 1s1
ZaChary lau, KH6CPI3. Spring aso Party.2nd
Chris, WB5KFC, Fall OSO Party, 2nd
Chris Page. G4BUE. Spring 050 Party, 3rd
Michael Bryce. WB8VGE. Fall OSO Party, 3rd
Joe, AA4CO. Fall esc Party. 4lh
Dana Michael, W3TS, Spring OSO Party. 51h
John T. Collins. KN1H. Field Day, 2nd

any potential intermitten t connections or
flaws.

(2) All elements of the antenna system
should be thoroughly c hecked. Use top­
quality, re latively new coax. Examine all
solder joints at coax connectors, antenna
input receptac les, etc., for evidence of
corrosion and weaken ing. FD condit ions
sometimes put stress on the antenna that
is not present at the home installation. If
an extra piece of coax is available, take it
along. Pick the site ahead 01time with the
antenna system in mind. The old-timers
believed that an antenna should be high,
long. and in the c lear-the "HCL" form­
ula. However, qualify the "high" part, be­
cause FDers are generally working high­
raoiation-arqle signals. Hence, half­
wavelength height which provides a ma­
jor lobe between about 25-35 degrees is
most advantageous for working one-hop
stuff. Stations on either coast will aim for
a greater antenna height and correspond­
ingly lower radiation angle so as to make
it to the opposite coast with the minimum
number of hops. On 80-40, the half­
wavelength height is usually the best that
can be had, but here. short skip via high­
radiation angles is desirable in populous
regions of the country. In short, think the
antenna through . Gain is always desir­
able, but in some cases front/bac k or
trent/sloe rejection is more important, de­
pending upon location. I always advise
newcomers to actually set up the anten­
na system in a "dry-run" outing before
FD. Th is provides valuable insight into
possible erection prob lems. loading diffi·
culttes. and performances. and permits
modification or rethinking before FD.

(3) Watch for solar flux trend in the two
weeks prior to FD. If it bottoms out and
starts its 27-day upswing , higher crit ical
frequencies, and hence sho rte r skip. will
be in effect during FD. This affects deci­
sions about antenna height and type. On
the other hand. if the flux is dropping
toward 90 or even 80, lower c ri tical fre­
quencies w ill be encountered which w ill
not ref lect high radiation angles-lower
radiation angles from g reater antenna
heights w ill be desirable. Eighty and 40
meters w ill be productive on one-hop
long-haul paths during darkness periods,
providing a low rad iation ang le is used
during flux troughs. Th ink it through!

l.el Prepare fo r all weather poss ibil·
ities-clothing for cold nights . rain gear.
adequate liquid refreshment for hot days .
food, comfortable seating to minimize fa-

t igue, bug-spray, etc . Th is section re­
minds me of my Boy Scout days and
methodology learned then. Each patrol
met before a camping trip and listed
everything that would be needed. That's
the basic idea !

Milliwatt Achievement Certificate
We've finally set up definite rules for

awarding the Milliwatt Achievement Award
certif icates to participants in the QRP FD,
and Spring and Fall QRP-ARCI Qoo Par­
t ies. With respect to FD, a certif icate will
be awarded to the second place 1 watt
cl ass entry if less than 12 entries, and to
second and th ird places if 12 or more en­
tries are received. Of course. first place
takes the trophy. Also, a certificate will be
awarded to any entrant showing 60 or
more QSOs while running no more than
100 m illiwatts AF output. Any takers?
With regard to the QRP-ARCI Qoo Par­
t ies. certificates w ill be awarded to either
(a) the top milliwatt entry or (b) all milliwatt
entries ranking in the top five places over­
all. The certif icate for 60 QSOs at 100 mw
or under also w ill be awarded for opera­
t ion during the 050 Parties. For 1984
nine MiIIlw.tt Achievement AWlrd certrn­
cates have been awarded (see list ing).

That wraps it up fo r 1984 FD, except
for thinking about the clues thaI the re­
ports provide for successful FD and get­
ting on with the strategy and prepare­
nons. Good luck in QAP FD 19851

73 , Ade, W0A$P

for boring oso's and blah
operating habits. A new Bencher
paddle with the amazingly smooth
response and perfect tracking that
Bencher paddles are famous for is
a sure cure for the blahs.
Discover the joy that ON can be ­
see your dealer for one of the
excitement machines.
At Bencher. we didn't invent CW­
But we perfected it,

CIRCLE 25 ON REAOER SERVICE CARD
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DOROTHY H. JOHNSON, WB9RCY
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a total of the hours claimed. This award is
retroactive.

The MARAC awards chairman reserves
the right to request that the station log be
submitted for check.ing should this be
deemed necessary. Cost of the award is
$1 .25 for basic certificate. Endorsement
seals are free fo r an SASE. Cost of the
special plaque is $30.00.

The UN AT 40 Award . On 24 October
1985 the United Nations will celebrate
the 40th anniversary of the coming into
fo rce of the United Nations Charter,
which was signed in San Franc isco in
1945. To celebrate this event, and in the
spirit of developing friendly rela tions
among nations, the United Nations Staff
Recreation Council/Amateur Radio Club
is sponsori ng the UN AT 40 Award. This
award is available to any amateur rad io
stat ion (o r SWL) that has contacted two of
the th ree amateur rad io stations operat­
ing with the United Nations prefix during
the United Nations 40th annive rsarycele­
bration year from 1January t03 1 Decem­
ber 1985. Contacts can be made on any
band or mode. The three stat ions are
4U1UN at the United Nations Headquar­
ters in New York., U.S.A.; 4U1ITU at the
International Telecommunications Head-

The United Nations at Forty Award.

Bosse Kilaker. SM7KI L, 12002, Mixed,
2·2·85.

Sven-Hendrtck Steinweg, Y57WJ,
*2003, All 55B, 2·2·85.

Risto Lund , OH3UU, ' 2004 , Mixed,
2·2·85 .

Milenko Milinovic , YU20K, * 2005,
2-4·85, Mixed.

John H. Ferguson, Jr. , AD5F, *2006,
2·14-85, All 2 x CWo

Sebastian Piazza, IT90DS, 12007,
2-14-85, All 2 x CWo

Le Roy Bah, NQlEON, 12008, 2-26-85,
Mixed.

Awards Available
The Karl AdkIns , WA6MAR, Net Control

Award-A MARAC Award. Thi s award is is­
sued to any stat ion for operating as NCS
or assistant on the Mobile Emergency
and County Hu nter Net for 200 hours.
Sticker endorsements are available for
400 , 600, and 800 hours. A plaque is
available for 1000 hours of service. Time
spent on an alternate frequency will
count providing the al ternate frequency
was in operat ion for one hour or more.

Make application for the award by sub­
mitting a signed statement of dates and
times spent for each control session and

Karl Adkins, WA6MAR. at his station in
Richmond, Calilornia.

Three Welsh USA-CA winners at the 1984
Welsh Amateur Radio Convention. Left to
right are Steve, GW4BLE, Ellis, GW3CDH,
and Steve, GW4BKG. Ellis was responsi­
ble for the display and presentation on

County Hunting.

Awards Issued
John L. Robertson, W50B, c laimed

USA-CA 2500 * 581 , Mixed, 2-26-85 .John
bega n county hunting in 1962 as W5BUK
and has USA-CA 500 191 ,5-12-62.

Bob Swanumd. WQlWYX, continues to
organize his cards and now has USA-CA
1000 * 872 , Mixed, 2-2-85, and USA-GA
15001707 , Mixed, 2-11 -85 .

USA-CA 500 certi f icates went to :

333 South Lincoln Ave., Mundelein. IL
60060

T he story of the month as told by Karl is:

Karl Adkins, WA6MAR
All Counties #128, 5-10-75

" I was born in Carrollton, Missouri, and
graduated from school there in the midst
of the 'G reat Depression.' The re were
very few jobs around in those days, so I
left Carrollton and went to work for an
electrical contractor building power
lines.

"In 19431 moved to California, where I
worked in the shipyards until 1945, when
Pacific Gas & Electric became my em­
ployer. I retired three years ago.

" I became interested in amateur radio
in 1959, got my Novice class ticket in
June of 1960, and became WA6MAR one
year later. When CQ init iated the USA-CA
program, I sta rted collecting counties,
but not on any organized basis.

"I suffered my fi rst heart attack in
1969, and by 1972 I was unable to con­
tinue working. In Marc h 1973 I orscov­
ereothe Independent County Hunter nets
on 75 and 20 meters and really began
working for USA-GA. After listening for
three months to WQlSJE (now SK) and
other net controllers such as W7SUY
(now N7SU), I ventured forth as net con­
trol and have been at it ever since. Along
the way, , earned USA·CA All Counties
'128, MARAC 16, and W6CCM's 16.

" It has been a privilege and a pleasure
to be associated with such a great group
of mobilers and fixed stations. My thanks
to all with whom I have worked over the
years, and to my XYL, Belly, for her pa­
t ience and understanding during the
thousands of hours I have spent on the
radio. 73, Karl, WA6MAR"

Note: In recognition of Karl's expertise
and appreciation for his many hours of
work as NCS on the County Hunter Net,
the Mobile Amateur Radio Awards Club
has named an award in his honor. Details
later in this column.-ed.)
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BUTTERNUT MODEL HF6V

405 EAST MARKET STREET
LOCKHART, TEXAS Tee....

BUTTERNUT
ELECTRONICS COMPANY

No traps ! Butternut' s ex cl usive Ditter­
ent re! React ance Tumnq" tech ni que
rets the entire 26 ft . radia tor "play" on
eo. 40, 30, 20 and 10 meters (a toss.free
line decoupler provides a full quarter­
wave plus of active radiator on 15 me­
te rs). Longer active radiator means
higher radiation resistance, hence
greater efficiency over lossy earth.
Optional adapter units for 18 and 24
MHz WARe bands (model A· 18-24)
available now! May be used with moo­
et TBR·l 60 HD for automatic band
swi tching on 160 meters.

All BUnERNUT ANTENNAS use stain­
less steel hardwa re and are guaran·
teed tor a full year. Ava ilable a t your lo­
cal Amateur Radio Dealers ! For free
ca talog on these and other Butternut
Products w rite to:

lite. regard less of mode of operation.
Award d imensions are 4SO x 330 mm. Do
not send OSl cards. Send application.
GCR. and 5 IRC's to : Award Manager.
Jaromi r Slezak , OK3CAU. 925 09 Kosuty
27, Slovak Socialist Republic . csecnc
Slovakia.

Requirements; HF Award- Stations in
HA, OE. SP. and UB must contact 35
counties; sta tions in other European
countries must contact 20 counties ; sta­
tions outside EU need 10 counties. VHF
Award-European stations located up to
500 km from Slovak borders must con­
tact 10 c ounties; other EU stations need
5 counties; stations outside EU need any
2 Slovak stations regardless of county.
Satell ite Award-EU stations must con­
ta ct 10 Slovak stations; sta tions outside
EU need 3 Slovak stations.

The names of the counties in the Slo­
vak Republic are named afte r thei r reo
spective county towns: Beneke Bystrfca .
Bardeiov, Bratislava MC (mesto). Brati­
slava MC (vidiek). Cadca, Dolny KUbin ,
Dunaska strede. Galante. Humer me. Ko­
marno, Kostce MC (mesto). Kosice DC
(vidiek). Levies . liptovsky Mikulas,
Lucenec , Ma rt in. Mic halovce, Nit re.
Nove l amky , Poprad, Provezsxa By­
stnca. Presov. Pnevidza. Btmavska
sotota. Boznava. Sernca. Sorsska Nova
Ves. Stara Lutovna. Svidnlk. Topolcany.
Treboisov. Trencin. Tmava. Velky Krtis.
vranov. Zvolen. l iar nod Hronom, l ilina .
MC = Metropolitan county. DC = District
County. OK Callsign identif ication: OK3
xx all counties ; OK3 Cxx all counties; OK3
Kxx. OX)(. AX)(. and some OKS and OK7
are club stations, all counties; OK3 Txx,
OlB West Slovakia; OK3 Yxx Ol9 Central
Slovakia; OK3 Yxx. OL0 East Slovakia.

Rnnlsh Radio Amateur League-The OHA
Award . Applicants in Denmark, Norway,
and Sweden need contact w ith at least SO

" Sab. .. JA8Z0. at his l ine station in Hok·
kiado. Sab has just received USA·CA

1500 #706.

Dick. G2AFO. taking a rest Irom mobile
operating. Dick is often heard operating

mobile from England and SCotland.
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Quarters in Geneva, Switzerland; and
4U1 VIC al the Vienna International Cen­
tre in Austria.

Applicants must send a list of the sta­
tions worked, including date , time, mode,
report, and band. This list must contain a
signed statement vouching for the ac­
curacy of the application. The cost of the
award is US $5.00, or 15 lACs. of which
US $4 .00 will be donated 10 the United
Nations Children's Fund (UNICEF). The
application must be sent before 1 feb­
ruary 1986 to: Uni ted Nations Statt Rec­
reation Council, Amateur Radio Club,
United Nations, Room DC1 -Q724, Box 20.
New York, NY 10017.

Diplom S/ovensko, a colorful award issued
by me Amateur RadiO Union of Slovakia.

Diplom SIOvtnsko-Slovakll Award . The
Diplom Siovensko is available to licensed
amateurs for contacts with the okreses
(counties) of the Slovak Republic (OK3).
In the srovek language. cou nty is ceres.
There are 38 counties in Slovakia.

This award is sponsored by the Ama­
teur Radio Union of Slovakia and OK3·DX
Club. The Diploma Siovensko is issued
lor contacts all on HF (1.8- 30 MHz) and
VHF (SO MHz and up) bands. or via satef-

WACe-Worked All Connecticut Coun­
ties Award.

Worked All Connecticut Counties Award
(WAtt) . This award is available 10 all am­
ateur radio operators who have been
able 10 contact all eight Connecticut
counties . The counties are Fairf ield.
Litchfield. New Haven. Ha rtfo rd. Mid·
dresex. Tolland, New London, and Wind·
ham. Contacts may be on any amateur
band using any mode. Repeater contacts
are not allowed. Send a copy of your log
information (dates, calls. counties, etc .)
and $1.00 US(W.,VE,XE),or 3 IRC's (DX).
to: WACC Manager, Oandlewood ARA.
P.O. Box 143, Bethel. CT 06B0 1.

Please w nd "II reader inQuir;e.sd ir.,.;l ly .
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The OHA Award sponsored by the Fin­
nish Radio Amateur League, SRAL.

different OH stations, inc luding 8 OH call
areas on one band pl us 8 different OH
call areas togethe r on other band(s).
Other European applicants need contact
with at least 20 diff erent OH stations, in­
cluding at least 7 OH call areas. Maxi­
mum number of contacts per band is 15,
so at least two different bands must be
used. Non-European applicants need
contact with at least SOH call areas. Con­
tacts made on 3.5 MHz will count double
"points" for OX applicants . CW, phone,
or mixed contacts count. Contacts w ith
Finnish Maritime Mob ile stations do not
count.

A fee of 5 IRC's shouidbe sent with the
application. The OH8 stations NO, NJ,
NS, NV, NX, OA, 08, OC, OG, 0 1, ON,OP,
OQ, OR, OU, OX, OZ, PA, PB. PO, PF, PL.
PM and PO are cou nted as OH9 stations
if contacted before June 1. 1954 (OH dls-

trict was split into two areas on that date).
Address application to: SRAL Awards
Manager, P.O. Box 10306, Helsinki 10,
Finland.

News of the Great Texas Armadillo Run . In
1983 the Texas OX Society, as a group,
dismantled their sta tions, hung "bug
catchers" and Hustlers on the family
autos, went onto the highways and by­
ways of the Great State of Texas, and, in
one weekend. put all 254 Texas counties
on the air. Scores of amateurs followed
the TOXS mobiles f rom county to county.
following the intricate route that was six
months in the planning. In 1984 the TOXS
again mobilized and in one weekend ac­
tivated all counties in Loui siana, Arkan­
sas. and Mississippi.

Next year will bethe 150th anniversary
of the State of Texas and there will be a
gala celebration in the Lone Star State.
The Texas OX Society wou ld like to share
the Sesquicentennial Celebration with
other amateurs and would like to com­
memorate the event in the true spi rit of
amateur radio. To that end, they are plan­
ning to activate eve ry county in the con­
tinguous 48 states! This will be the la rg­
est demonstration of ham radio's frate r­
nal determination and ability to mobilize.
TDXS will provide the coordination. logis­
tics, planning data, and motivational tools
to any club or amateur radio organization
Willing to provide manpowe r, local coor-

dination , willingness. determination, and
the amateur spirit.

The run will be during the two week­
ends of the County Hunters CW and SSB
contests 1986. There will also be Arma­
dillo Run contests with appropriate
awards for most counties contacted,
most counties activated (safely), etc .The
TOXS would like to hear from your group
with suggestions. They can make avall­
able the ir logistics planning data, slide
shows. and speakers to help with qather­
ing support fo r the project.

The Texas OX Society wi ll schedule
these activities to complement the Coun­
ty Hunters operating events and for all
amateurs to enjoy and benefit fr om the
" run. " However, the TOXS has no other
aff iliat ion w ith the County Hunters, CW
County Hunters Net, o r the Mobile Arne­
teu r Rad io Awards Club.

Any amateur radio society, club, or ln­
dividual is welcome to join in this endeav­
or. Please write to Tom Taorirna. K5RC.
1986 Armad illo Run Coordinator, Route
1, Box 307, Manvel, Texas, 77378 for fur­
ther information. New deve lopments will
be announced in this column.

Notes
In this part of the world June brings

roses, school graduations, weddings. I
hope everything is going well where you
are. 73, Dorothy, WB9RCY

AMATEUR CENTER

SELL·TRADE
New & Reconditioned

HAM EQUIPMENT

PHONE (605) 886·7314

Call or Write Us Today Fo r a Quote!
You' ll Find Us to be Courteous, Knowledgeable

and H onest

"AMIRICA'S MOST RILl16LIAMATlUR RADIO DIALER"

STORE HOURS:
'·5 P.•. {Oll

.00000AJ tin nIDAl
OPE. SATUIDArs
"- ' ·1 ".M. laTl'LOll.
54,lNGATS/NOLIDAU

AEA AMT·I. REGULARLY $479.95

NOW ONLY $299.95
THE AMTOR TERMINAL UNITIII Works with any

P.O. Box 73 ASCII terminal or personal computer with a terminal
208 East Kemp program. Also works ATTY, CW, ASCII.

Watertown, SO 57201 ORDER YOURS TODAY I Limited quantities.
CIRCLE 15 ON REAQER SERVice CARD

MOSIUJ

'"PALOMU
RAIMO CAUIOOl.........
nw: I HYGAIN
RN·ne
TlIO·IDfWOOD
UNADILlA I Inco
fA...

....,
ENCOMM
Nusml
ICOM
JANEL
lANJIONICS..............
M"
MINI-PIODlKTS
MIlaGE

WE SERVICE WHAT WE SELL

Write today for our latest

Bulletin /Used Equipment list .

f or more thon 40 yea" w e
n.ave been se",ing the amaTeur

communi ly with QUALITY PRODUCTS and
DEPENDABLE " S-E·R·V· I-C-E·· and, we fu lly intend 10
corry on this proud !JOdition with even NIC:lRE new
product lines plus the same "fair" treatment you 've
come to rely on. Ovr reconditioned equipment is of the
finest quo!ily with 30, 60 and even 9O-day parts and
Iobor worronties on selected pieces.
And, remember ...

...
AMICO
AMIIITtON.....
AnL
AmON
ANTUtNA

SPECIALISTS...
BINCHER
ItrnElNUT

~"
OIAWA
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TOWERS

Hy·a"in is now 'h " nam" in c;,,,n~ ·up

10"'(1's. Shipped freighr prepaid'

HG·31SS .. . . . • . . S739.00
HG·52SS .• . . .. •. 1015.00
HG·54HD .. . ....• 1615.00
HG10HD .. .... . •.2675.00

UNR-Rohn
FREE-STANDING:

TO<1"ys be. ' lJ<Jy '" ro..."rs. ",'fH1 ", 10 '"
18.q. I,
HBX-40 • • • • • • •. . • ...S198.00
HBX-48 .••. . . . . . . . . . .265.00
HBX-56 . . • • • .... • • .. •.335.00
HDBX-40 : •• .• . . . . . . . .249.00
HDBX-48 . • •. ... . . . . . .325.00

FOLDOVERS:
FK2548. •...• • ••. S649.00
FK2558. • •... • • •• 910.00
FK2568....... • •. 959.00
FK4544• • • • . . . • • . 1169.00
FK4554• ••• . . . • • • 1259.00
FK4584... ••..... 1349.00
Fo/d-OWlrs s/"ppfH1 Ir&lgM p~«J

Pr'~1 10 pe.-ce'" '''gh~ In ...,,.t,,,n.,,,,,,.
GUYED TOWERS:

25G section . ••. • . S47.50
25AG3 top . ...•• . . 59 .90
25AG4 top . •..• . .• .84 .00
45G sectIon . . . . . . 109.00
45AG3 top . . . . • . . 116.00
45AG4 top • • . • . . • 116.00
18-3 aaaring . . .. . . . . • .49.00

Hy-Gain
CRANK·UPS:

KENPRO
KR·500 .Iev .• .•. . .$159.00
KR·5400 az..1 . •. ..259.00
KR·5600 az..1 •. . •• .319.00

TELEX-HY-GAIN
CD5411 .•. ••. • •. . •$145.00
HAM IV • .••.••••.229.00
T2X ....... • • • • • •269.00
HDR·300 .. . • • • • • •515.00

MISCELLANEOUS ANTENNA SUPPLIES
ALPHA-DELTA HI·Q
Transl-traps: 1:1 Balun • .. • . . .. . . .S11 .95

LT 200W . • • • . . • • . • ..S18.95 Ctr.insul .. •.. • •.. •...6.50
HT 2KW . •.. • •. . • . .• .29 .00 COAX·S EAL . . .••. ..$200/roll
RT 200W 01• • • . . •... .28 .95 7" end insul . • . . . . •.4.95/pr.
HY 2KW 01• . . • • • • • • . .31 .95 1/8 nylon rope ..... •.0.05/fl.

AMERITRON RCS-8 remote CCNlIl: switch. 5 pos .• . . . . .$119.95

ROTORS

2·m tr, mobil" """. '" I I()(:~

HY-GAIN
TH1DX •... _ •• . .• . .$445.00
TH5Mk2S .. • • •. •. •. .385.00
Explor...·14 • • .••••••• .305.00
30/40 add-on • • • . ••• . •.82 .50
204BAS •• •. •. •••.. • .255.00
205BAS .. •.. • •. • • •. •.340.00
155BAS •. •..•.. • •.. •.199.00
Disc. 1·1 ••• . ..• . .••• . .142.00
Disc. 7·2 •.... •. • • • •..319.00
tnr. Kit 1·3 . • •. • . •. • •.205.00
18HTS • .•• . .• . .•• .•• .439.00
18AVTIWBS . •. •.•.• •.102.00
14AVOrwBS • •• • • • • • • ..85 .00
V2S • .• .• . • .•• . .•• .•• .45.00
V3S • .• . . . . . .• . ••. .•• .50 .00
V4S • • • . • • . . • • .•• . .• . .50 .00
214BS .••. • •.. •.. • •...41.50
BN-88 balun •.. • •.. • •. •.21 .95
5BDO 119.00
2BDO 59.00

BUTIERNUT
HF6Y .•...... •.. • •.•S109.00
KF2Y • .• . • . . . . • . .• . .•105.00
TLK l(HId kll .. •... • ••• •13.95
TBR-160 colis ....•....46.95
STR·II ..•••.••. . . . . . . .29 .95
2MCY . . . . • • • • . . . . . ...38 .95
2MCY·5 . .. . .•... ••. •. .42 .95
RMK-II .•.......•. •. •.39.95

MOSLEY
TA·33Jr . •.. •.. . . . • . .S179.00
TA·33 235.00
TA·40KR kit ..... • .• .• .89 .95
CL·33 ... . . . . .•... ••.265.00

ANTENNAS

LET US 1110 A FREIGHT PREPAID HY-QAJfI TOWER·f1ATE",,.,, PACKAGE FOR YOU.

KLM
KT34A •••••••••••••.$335.00
KT34XA •••••.•••••.419.00
40M-2 ••.•• .••..••••300.00
2M-13LB" . •.. ••.. • . . •75 .00
2M-16lBX •.•..•. . • ••.89.95
22tH..BX •••••••••••••89.95
432·20LBX ••...•••••• .67 .95
2M-22C .• • . • • • . . . • • • .'09.00
435-40CX •... . • • . . • • •145.00
4o-M3 . . . . • • • • • • • • • . .449.00
4o-M4 . . . • • • • ••...•. .649.00

CUSHCRAFT
A3 •.•..•.•..•• ..• ..$205.00
A4 .••••.. ..••• .• . .•264.95
R3 ..• ••.... •. • . • • . •256.95
AV3 .•.•••••••••.••..•49.95
AV4 •...•••• . ..•• . . ..87.95
AV5 ..• . •• .•• .•••••• .95 .00
4D-2CD ••••••••••••••274.95
lS·3CD . • • . •. . • • . • . • . .110.00
A50-5 . . . . . • • . . . . • • • . .74.95
61HiB 189.95
ARX2-B • . .• .• .•.. . . . .34 .95
A147·11 ... .. • • • .. • • ..44.95
A147-22 .. . ..• . . .. .• .119.95
A147·201 .•• . .. •. . ....63 .95
32·19 .• . • ... • •• • ••. •..88.00
214B . ••• •.. •..•. . ....73 .00
220B ..... ... . .• . . ....88.00
424B •. ... ... ...... • •.74.95
410B •...•• ••• .•... ••.50.00
416-1B ....• .•... .. .• ..54.95
A144·20T .. . . . . . . . • . . .64.95
A144-10T .. . . . . . • • • • • •46 .95
A14T·MB .. •.• • •• • • •. •.27 .95
AOp·l .. • •• • •. • • ... ..139.95

WIRE & CABLE

COAX:
RG-213/U . • • • • . ... .SO.29Ifl.
RG-8/U .••••..•..• . .0.28Ift.
RG-8IU team •... . .. .0 .27Ift
RG-8X •••••... . . . . .0.16Ift.

ANTENNA WIRE(loIid):
12 ga . Copp_eld . .SO.121ft
14 ga . Copperweld ••• 0.101ft
450 ohm ladder line • • .0 .10Ift

ROTOR CABLE:
Std (6-22. 2·18) • . .SO. 19Ift
HYy (6-18, 2,16) .. .0.341ft

BELOEN

RG-213/U . ••• • • • • • SO.40/ft
RG-8/U • • . . . .•••• 0.321ft
RG-8/U f(HIm . • • . • • • 0.351ft
RG-8X .. . • • • • • • • .0.18Ift
RG-l1A1U •••••..• .0.38Ift
9913 • .•.•.••..• •.0.421ft
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hop

20% QFFCOMPUTER SOFTWARE' 5endSASE lor l reecala­
log. ELECTRONIC PUT·ONS, 7805 N,E. 147th Ava . Van·
couve r. WA 98662.

QUAOS • QUAOS • 2. 3 & 4 Elemenl KiIS, Also componen ts.
Fiber9iass Spreaders , Spiders, Wire, elc . (3) $.20 Slamps fo,
complete brochure, db+ ENTERPRISES. BO>.24, PlneValiey,
NY 1'1872, phone 807·739-ll480

ATLAS 350XL OWNERS GROUP, Fr.... newsleller sere OSL
with rig Sin and SASE. Know people who repair Ihem? Infor·
malion to share? Questions? Rod Sharp. N5NM. Box 2169A,
Santa Fe. NM 87504.

FLEA MARKET & FCC EXAMINATIONS, Allril 13. May 11 .
June8. July 13. A"llust 10 & 5eplember 14. Novice thru Extra
Exams given, Informat,on call (409) 255·9000. Foothili Col.
lege, Los Altos. CA 73, Go,oon , W6NLG

WANTED, Dide r model bugs. unusual bugs, and miniature
harld keys. Stale price , cond,tlon , Dave Ingram. K4TWJ, Rt.
11 . Box 499 ' 1201 South, B"mingham. AL 35210,

CHASSIS AND CABINETS KITS: SASE K3IWK.

CHESS PLAYERS' Enjoy radiochess, For information write
K2VJ. Bo. 682, Cologne. NJ 08213.

CLANDESTINE CONFIDENTIAL NEWSLEn ER: LaleSl inlo
00 secrel broadcasle rs. Six issues $10 US, $13toreign. US
funds RR4 eo. 110, L.ke Geneva, WI 53147.

FOR SALE Kenwood A·300 F1CVR " mint cox. US $200 or
""areSl oller. VE7EHD. 604·265·3175

MILITARY RADIOS; R·390A.premier communications ,eceiv·
er, ,5-30 MHz, 4 mechanical filters. meters sealed (Govern­
menl removed) operation unaffected: compiele/checked
$175.complele/unchecked $115. spare parts unit (80% cern­
piete. missing PTO/power suppiy) $65. R·39OA Manual r"P'inl
$5, CPRC·26 Manpack Radio, Compact, uereeeoes 46-54
MHz FM, 6 channels ,wilh battery bo., antenna. crystal. hand·
set: $22.50 apiece , 5<l2,5OIpai, PFIC·510 Backpack R.dio
(Canadlan version of Ame,lcan PRC-lO), uansceives 38-55
MHz FM cont inuous luning. wil h batlerybox. headset. anten·
r,." $39.50 apiece, $77.50/ps ir. ARC·27 Guard Receiver. sin­
gle ch.nneI220-250 MHz AM; $12.50. 1'1-108 Vehicu lar/Field
Receiver. 20-28 MHz FM: $27.50. 'IS-Day Replacement
Guarant&e. Add $9 50 shipping-harldllng (e,cepl R·390A.
shipped actual CharllElS collecf), Baytronios. Dept CO, Bo.
591 . Sandusky. 0 11 44870.

OSL Ihe Besll FU ll Color, sendS20 for 100,As lOw as $9. Fr....
sempies. T04I ·Free credil card ofder line 1·800-531-7373
Since 1956. Ruspfin1. Box 7575, K.C.• MO 64116. KAOCSR.

MA Wanled: Radio Tubes (2A3. 45's. 50's. 202. 211 . 845,
VT-52. VT~2) . Western Eleclric TuDes, Amps. Mixers, Con­
soles,TWge1ers, Drivers, Horns.Speakers. Parts. etc. Tannoy
Speakers 8. Mcintosh or MaranlZ Tube-Type Amps, Tei;
818-576·2642 DaVid Yo. PO. Bo. 832. Monterey Park, CA
91754

ANTENNA WIRE. #1'1 strarJded insulated copper $29 per 500
teet UPS sh'PII,ngpa id. STANLEY Company. P.O Elox48. Lil·
tie Rock, AR 72203.

CONNECTICUT'S HAM STORE: Roous Electronics. 250
Meriden-Watert>ury Turnpike (Roote 66). Southington. CT
06489. phone (2C3) 621 ·2252,

HALLICRAFTERS Service Manuats. Amateur and SWL. Write
for prices. Specify Model Numbers desired. Afdco Elec·
tronics. PO. Box 95. Depf. C. Berwyn , IL 60402.

AMATEUR radio exhibil 01 Nallonal. Hal licral1e'. and Olher
early , ,,,,,eivers. includiog oroadcast. Early parts and tubes.
Spark and 1ube·fype lransmil1ers. telegraph slat,on. and keys.
Write: Bruce Kelley. W2ICE. RD ' 3, Holcomb , NY 14469,

COMMOOOftE 64 SOFTWARE RB8S/Mailbo•• logbook. OX, and
more, Wilt.. to Computerstufl. 308'1i Green. Yanklon, SO
57076; telephone 805-665·2833

am

WANTED: Old lubes. speakers. amplifiers·, by Wastern Bec·
Iric, RCA,Cunningham. Telefunken, Genalex, DeForreSl. Mc­
inlosh. Marranlz . Tanooy. JBL. Quad. Telephone
713·728·4343. Maury. 11122 Atwell, Houston. TX 7709G,

FREE SUBSCRIPTION-THAT'S RIGHT, We wilt serld yoo a
FREE one'yea, suOscnplion 10 "THE SWAP LIST" ... the na­
tional publ icallon where you can sell your used equipmenl
FAST, Togel your FREE SUBSCRIPTION jusl sendus an adf)!
30 words 0' more selling used Radio,Computer . or Electroo,c
EQUlpmenl . Personal ads are 25¢ a word; Business ads are
50& a wo,d. Mad 10: THE SWAP LIST, BOX 999-e , EVER·
GREEN. CO 80439

r ULL ccvea ..Gtl "LL e..NDS I ..UTOM.....
TIC srLrCTION wI"PflOVrNw...~• •p.oo l
....., T••p. _ 111 G. CoPP..W.ld WIf.1
GROUND MOU NT SLOPtflS. No R.dl.l.
ft. .... ~Gfound '0oyllldLllo......UIltJOJI<,.l!l
Co. n.o' OP'o T , au""In ••• Pol....' 0.'

_" NT • • al. I ...", S I.,'o••o 60 ••flI'"." 1o.
- ... . n.M "SLOprR' OX "ntonn. G.1n 0'

• hno It . n...~.'. '0" ...d ' 01 2000 W...

11 prp In. .... "'•• . P• •"'.ft.n. 0••0...... U..
., Ift... n. In 10 "'In...... SM"LL _ NEAT _

. "LMOST INVIS..aLt. No 0....11 ho...oo
by•• HI_Po.... OX ..n. . .... . I.... Fo. CONDX)...P..RT­
MtNTS· flI=STflICT£O "Rr.. S • P.....un•• 10.2_1 d' '''.
SWR oy• • " LL h.d. (...... Bo • '00001 No .d)".'_
",.n'. n.U••• tV£R. COMPLETtLY "SStMBLED. ..I!h
50 It RG-5eU Co IIft••n. PL2159 "on•••,o" Buo,
'n nghtlng , '0 ""0"".' rULL INSTRUC-
TIONS '
No. ' Oe05_ BO....0_20.15.10_1..... 49 It.- $49,95
No. 1040S - 40·20_15_10 _ 1".' 26 " . - $ 4 e,95
N• . 102CS~2U_15.'O__ 1 ".p 13 " . - $47.9B

SEND FULL PRICE rOR PP DEL IN US.. (C. n• •• 10$10.00
..... '0. po.'••••' c.I 0' ...dot un'a VIS". M" SC..RO_
" MER EXP, GIv. Nomh. E. D.... Ph 1_3OB_23B-533 3.........! •. W••ft'" In 2_3 ....(P.. Ch 14 d...) Gu...n.....I ,. _1 d., ",.n., .... "'.l

WESTERN tLECTRONICS
o_....c ·e 11.._.,. N........ BB841

FCC COMMERCIAl.GENERAL RADIOTELEPHONE LICENSE
CORRESPONDENCE COURSE 60 individual essons for
$89,50, Paymenl plan. Resuils g.....'anl""'" D81ails fr&e,
AMERICAN TECHNICAL INSTITUTE, Bo. 201. Cedar Moon·
taln. NC 29718

COMMUNICATIONS GEAR, ELECTRONIC PARTS. and more.
Government direct' Buy locally and/or global. Complete
worldwide su'pius di rectory, $2,00, LAC Publicallons, Bo>
471 . Lalayel1e, OA 97127.

KNOW FIRSTI Ham radio !.naHcs-yoo need THE W5YI RE·
PORT. a twic....monlhly award-winning Hot Insider Newslel·
ler. Acclaimed Destl ConHdential lac ts. ideas. insights. na·
tioowide news. lechootogy,predictions. alert., Quoted coasl­
ro-ccest t We prinl whal you don't g81 elsewherel $18.00 an­
nually w/money-back guarantee' FREE SAMPlE for S.A.S.E
(two stamps). W5YI, Bo> 10101.(;. Dallas. Te""s 75207,

FOR SALE. COJHam RadiolOST173 magazin811 @ 35¢ (lhru
1975) and ~ (1976·up) each. including shipping . W6LS.
2814 Empire , Burtlank. CA 91504

CERTIFICATE fo, prOV8fl conlacls wilh all len American
dlStricls. SASE 10 W6LS. 2814 Empire. Burbank, CA 91504
b'ings data sheel.

FREE TO CO SUBSCRIBERS
Advertising Rates : Non-commercial ads are 20 cents per word including abbrevta­
nons and addresses. Commercial and organization ads are 60 cents per word. Mini·
mum charge $2.00. No ad [non-subscriber] will be printed unless accompanied by full
remittance. Non-commercial ads free to CO subscribers, as space permits, maximum
3 lines each. All ads must be typewritten double spaced. Recent CO mailing label must
accompany ad.
Closing Date: The 10th day in the thi rd month preceding date of publ icat ion. Because
the advertisers and equipment contained in Ham Shop have not been investigated, the
Publisher of CO cannot vouch for the merchandise listed therein. Direct all correspon­
dence and ad copy 10: CO Ham Shop. 16 N. Broadway, Hicksville, NY 11801 .

HELPI N""" Coll ins 30 L·1 linear ampli!ier lor pan s. Wilt pay
cash . Poor condition Of baskelc.aseok. Cor!taClJim Mou illo,
619 Prospecl Avenue, Hot Sp,lngs. Arkansas 71901.

OSLs & RUBSER STAMPS--Top Quality' Card S8mples and
Stamp Inrormation~. Ebbert G,aphics 0·2. Box 70. Wast"­
volle. DH 43081.

IMRA·lnternallonal Mission Redio Assn, helps missioners_
lIquipmenl Io.r>ed; weekday nel. 14.280 MHz. 2:00-3;00 PM
Eastern, 1 Pryfl , Maoor Rd.• Larchmonl. NY 10538,

NEW KID on bk:K:k: For OSL free samples wr ~e Kings Grove
Press, Box 9. Ellarslie. MD 21529. Also cuslom prinfing_in.
snccuons included. Slamp apprecia ted.

omm-ctrectronat vertically polarized high·
performance 2 meter antenna with low angle
of radiation for maximum coverage. The new­
est addi tion 10 the Mosley 2 meter line 01
Quality antennas! Ideal for area 2 meter
aso's and repeater to mobile commuorca.
nons. Simplicity of design makes for ease in
assembly. Vertical element made of high ten­
sile strength, high grade aluminum. High Irn­
pact polystyrene base. All parts 100% rust.
proof. Antenna light weight. Pow er rated 1 KW
FMICW, 2 KW P.E.P. 5SB input to the final.
Mount ing fils up to 1'h· 00 mast. Another
Quality addition 10the Mosley 2 meter family
of antennas.

SPECIFI CATIONS AND PERFORMANCE DATA
GAIN: 3.4 dD. comp. red 10 'I. wn.groul'ld pl.n.
VSWR: 1,511 Of be".r
IMPEDANCE: $2 ohm.
MATCHING: ' InducH )·M.lch·
GROUND RADIALS: 4
WIND LOAD (SO MPH EIA STD), VERTICAL: 6.12 lbe.
ASSEMBLED WEIGHT (.pprox.): 11b. 12 oz.
HEIGHT (.ppfOK.): 411.

Special customizing features
Available for the Business &

Marine Bands. i
Other Special trequencies '
8'fBiiable.

2 meter
amateur
antenna ... I

. . . the
Mosley
Diplomat 2

"
"
"

"

1344 Baur Boulevard, St. Louis, Mo. 63132
1·314·994-18721 ·800·325·4016
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ROSS"U USED June SPECIALS, (OVER 200 USED ITEMS e-&4 HAM SOFTWARE: Headif'!OS, MUF. MOt59 T'.i....'IP'.C· TAANSC€IVERS, ncc·1 Solid-slate Transceive', 10 10 80 ......
IN STOCK) KENWOQO fS.l 30S ~69 00. TR·2400 Sl69,9O. ne e. Send SASE for inlormatOon. ULTRA HAM SOFTWARE. Ie,s. sse, 100 Walls Qutpul. AII·American Te"'Phooe Supply
TS·l 60S ~29 00. TR·9500 S459,00 DRAKE fR·7A S769.00. Bo. 11 9. Macedonia. OH «056, Corr4leny. 18968 NE 51h Avs. Miami. FL 33179. Tet 305-
ROBOT 800 S299.00 YAESU FT·301 0 S339,9O. FT·l011D 653-7505.
So45900. FT-6208 $27900, lCOM lC·245 S169 00, 1C-55101 WANTED: Lik..new 810 and 4· 1000A transmillingtubet 0&-
WFM S579 9O. lC-101 S389 9O, If lhis monlh's spec181is not sc, iplOon, hiSIOI)/, and price to Cha'ies F'odshsm. KMYS. ANTENNAS: 3-E_ t Beams. Cubical Quads, Multl-band
what you . 'e looking lor . Hnd SASE. c.u Ielle<. roame & P.O. Box 7, Beloit , Kansas 67420. Verlicals, AIl·Ame,i(;an Telepl>ooe Supply CompIo"l'. 18968
pI>one , lor useCl lilll Ow< 6.500 NEW ham·related Items in

SOFTWARE
NE 51h Ave, M18mi, FL 33119, T"': 30&653·7505

stoc«, MENTION AD, P'oc.. cash, FOB P,..ton, We clofle at ,~ IBM-f'C. PCjr. ... compllt~.

2:00 on 5eturdaYS & Mon<\IIys. R05S DISTRIBUTING COM· " FIELDDAY." last dupe checl<ing.nd chel:kshM,*, S19,1l!> WANTED:K~6mete, and 2 met", CCW1V9f1ers.and aux
PANY. 18 South Stale, P,..ton, Idaho 83263. pI>one (208) " f'C<X)NTEST." Sl-purpose CCW1tesl dupe checl<ing . nd coli seiS. lOt R-599 or R"99 'eceivets. Stale pr;ce.conditIOn.
esacasc Checl<sMelS. S19.1l!>, " I'C-LOCATE: ' SIll""",, I'>e8(lIngS snd snd $IlippIrIQ , W80XS via c.llbook

distances from any-Iocahon 10 ave< 400 Iocalions llIOI1lJMde.
UEE SHI....... OJr!tonentsl USA. MINI·PAOOUCTS HO-1"s S15.1l!>, SPECIAL . SIIl'es prOVr..... '-45 00. J R Hena" cks. CASA MARCINI. INC. Pre-ownedCOfTllT"oll'ictiOn equipmenl.
S139 95. BUTTERNUT HF6V'a snd Hf2V's S1D6SO. MOSLEY Kf4KS. 1204 Ddord Plsce. c.l)/, NC 27511 . We Wy .nd seI. 1189 S W. 8 51 .• Miami. Fl 331«. pI'IOnII
TAXH $23995. AMP·SUPPLY LA· l OOOA's S3711 ,Il!>. NYE 305-26'1-8«3.
MB-V-A TUNERS S468 1Xl OUAUTY DIPOLE KITS you can't QSl.' . S12.95 ~, WMPfl:E . Jm's PI...""" s.nnc.. 2155
Deal. Stsrrel tor 1lVe<, Don, IotART EASTERN CQt,lMUN!CA- Young. ..... "phill . TN 38104 SASE, RUGGED CANADIAN TOWER---COMMERClAl; TQIMtI' man-

1lONS, 1«4 Dsrlil'lglon Onw. De<tly. NY 1~7 (....., Bul· urscture< is oI1ering a '-vy-dl.lly seII-SUIlPOff towe' dl'ecllO

1.1O~ pI'IOnII716-~7~.
SELL HEATH STATlON. S8303 ReceiVllr. S8401 TI_t.... ....... Ssw big on d1'ec\ Ofaer-save even mo<e WI!I'l e. ·
SB600 sPKR. AI S3OO. S8630Console S70. S8620 scan sao, c:Nnge r.le . TQIMtI' is capabII! 01SUIlPOff"'lI~ 1060 IQ.MIr.

"wAR{)S DIRECTORY: Sl 00 brongs in/ofmIIhOfl. Aeohn:l- S8220 AmpIifie<~75. Fill... /of SBIHW. Helllll 3 .75kHz SI S I.... 01 enI""",,. Don' I miss the 0llP0f1UIWIY' 10 Wy . ....
_ Ulldsled monll"Y~""ed Worldw<de LiSI )'l:U HiNIh SCI) Hz S20. Fo.·T.ngo2S0 Hl S3S VoIl""" rt::W ....u:r. COf'Sfl'UC'leG"-' at a Sl4l8f low pr;ce.Des"" inquiriSOS .......

A_ ,dS .,.. o.e< 1000 110* In flies t<BIZP, RA ' l C. Cum- bO>: Wf!h SWR sao lG-Osy money bee!< g1y . W4UKU. Jarry. ed, TryVIT~ P.O. Box 186. 21 Hooward " ....... Elnwa.
...-.g. IA 50061. llO3-278-<l984 OfCaIl;Jooll:. Ontsno. Cansds. N3B 2Z6. Phone~ (519) 669-5421

- - - (l (i

••••••• --=~ (l (i-- -----
~

........-" • • • '- •

"".11, SalE
FT·IIO $t659.00 ell
~O.l . . . . . . . . . . . . . . . . . . . . . . . . . . . ~

FH09RH Call
FT-709RH Call
FT-203 RH Call
FT-! 03 R Call
FT-703R Call

n·mll " $ 899,00 elll a:
>O...U

°eca:
~a:a:
.WW

UZ>
a::WO
II.c:JU
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CaGen Contest Log THE JOY OF QRP: LAST CHANCE this le,m to t,y 10' ow OSL Of THE WEEK

Slrllegy tor sueeeee AWARD Seoo 1'00' card l<Xlay to WB2JKJ aoo the Crew at
FAST! "'Iell/ne Llnguage Log/Dupe Progrlm JuniO, High School 22

tor C-64, 1541 disk dr/, e, optlonl/ printer ADRIAN WEISS, K8EEGJWtRSP CO's QRP Edi lor, ex-

• DUPE CHECK up10 2500 contacts per Iile (2,6 seconds tor 2500 p laine atrategl es lor successful CRP operallon for your PRE·TUNED FIVE-EIGHTHS-WAVE 2 meier magnet-moonl
set-ug- objectlyes and locallon In 8 detai led chapters. anlennas, $19,95 complete piUS $3.00 shipping. Wrile lor cal·

calls) (1-2) YSIVISW; ac t lYltiespclubs. awa'da. (3) Facto rs 10 alog page. George Shira, RI. n, Box 258. Ar>derson, SC
• ~APIO LOGGING· """ral'" enl"S only call & ,"change - program consider In planning OR operallon-objectlyes,oper- 29624,
automatically enters dale. lime, band , mooe and eso serial number ati nR..:.lmes, location, antenna capabilit ies, ~,opaga.

• FAILSAfE STO~AGE (permanent loggIng tD disk as eacn COOtae:l tionl nd se lection. (4) Equl~ment: ORO to Q P modS. WHEELING WV HAMFEST &. ,COMPUTER FAIR, Wheel,n\l
is entered) - assures no loss of data illICPMf lillis (5) Homebrewlng fllst O R slallon. (6-n Ope rati ng Pa'k, Sunoay. July 21 , Dealers!Commerc,a l exh ibits most
• AutomatIC d,splay and logging of eso SE~IAL NUMBER l echnlques: General , Specific lypeslllYllntS.(B) RF mea- welcome, all crcer root. 5 acres Flea Ma,ket. ARRL. AMSAT.

su remen ts , 160 paies, $ '1:. x 8'1., 46 IIluslrations.
• Continuoosaceu"leCLOCK display and logging (24 hOl~, lormat)- Postpa id: $10.95 (U. ,), $1 2.115 (Fo'elgn)

SWOT. SMIRK BooIM,Pe r~ lamily activ ities avai lable.Admis-

aceuracy Is oot atlec:ted by I/ O ope<ahons sion $3,00. To reserve inside space. contact Jey Paulovic~s,

• Automalic recognilion Dl BREAKTI MES l JO mlnules ormorIl) and MILLIWATT BOOKS KD8Gl , RD3, Box 238. Wheeling, WV 26003 (phone 304-232·

AllJUSTMENT OF OSO RATE cornputahon 833 Duke 51., 1183, Vennllllon, SO 57069 8796), or TSRAC, Bo. 240, RD1, Adena, OH 4390 1 (phone

• Abikly 10 RECA,LlfOISPlAY any log entry by CAll '" SE~IAl
614·546-3930)

"U MBER COMMODORE·64 $ BAND DXCC lOG includes custom beam
• PrOVision lor eslal1lislling e;11l8r: headings. dlstanells 10 OX plus contment. country , zones,

A ~ingle me lor enlire COOleSl (2500 total conlacls) or DSDedIQSled on any oond,phone or CW, upon country name
$eparal" tlles!or each band 12500 contael~ per Dand) WANTED. SChematic lor Kinlel Model 203 Micro Voll ·Ani· 0' callsign entry. Diskenll and inSlruct lOfls $18.99 U,S. ppd

• P1'IINTS complete contesl ((ll; meier, MOtll, AT3, Box 629, Onlano, OR 97914, Sondor Software, P.O. Sox 418, Sarnia. Ontario. Canada.
• PRINTS conlest DUPE SHEETS by Danrllmooe 01 comDined N7T-7J2,
• MENU-ORI V£N se~11on of alill/ogfam choices YOU. TOO. CAN " OWN" a piece of eo or 160 meters I Send

• Abllily to REVISE/CORRECT any log enlry at any time
$2.SO to N7DF , Box 125. Holton, KS 66436 lo r complete de- DIGITAL AUTOMATIC IIiSPLAYS for FI-l01 's. TS-52O 's. Collins ,

$25.00
laltS on an 801160 meter discage that you can homeb'ew Drake.Swan.and all olhers .Six 'Ir • digits in a5' wide by 1 ';' •

hiOh and 9· deep meta l cab,net Send $1,00 IOf inlormatiOn
Include chlJCk or MJO with order 10: FOR SALE: Datong Fl·2 Audio Filter $100. KBSlH 216· GRAND SYSTEMS. Dep·l. 0 , P,D,Bo< 3377. Bla,ne. Washir>g-

CaGan SoUwlre 875·8703, Ion 98230 . Canadians VElLB
105 N, Plaza Trail , 120' GUYED STEEL TOWEA, super strOrl\llB ' square in 20 ' "FREE PRE·TESTiNG" 100M ICR·71A $649 SO Kenwood

Suite 189 sect ions.EaCh sect ion $ lSO, Whole towe r,$700 li rm. you pick R-2000$49550, R·l000 $409,50, Sony 2010 $279,50 Regen.
Virginia Beach, VA 23452 up. Heathkil u-Matlc memo ry keye, with cords , manual, $70 cy HX·l 000 $239.50. HX·2000 $36950. MX·4000 $409.50 ,

V''II''''. R.'-"I••dd 4% ,,'n In
fi,m. Wanted: ABSOLUTE MINT round S·L,ne. 51S1, T,mothy MX·5000 $375 50. eee reer BC-300 $359.50, BC-1oo$24450,
N Colberl, 13609 CoiOny Lane, Burton , OH 44021. Be'lBO, Be·201, BC-20120 IN STOCK!! Panasonic , CBs.

WANTED: Mod <fmr and meter for Ra"!l'l!r, Also needing three
Coax, Anlennas , MFJ. CWIRTIY DQcoders. MUCH MORE l
FREE PRE·TESTlNG' FREE UPS $HIPf'I NG &. INSURANCE

sections of ROlOn 25. PIeler somew~at loca l daal on tower. TO 4B STATES. 25-Page Picture Cala log $1.00 (AEFUND·
Con Halbe', St. Ate 1 Box 96, MI<ldleb,ook. MD 63656. ABLE). GAlAXY ELECTRONICS, Box 1202, 67 Eber Aye"

WANTED: No<se bianker for Drake TR4C, WD5JBl , 48 Oak·
Akron, OHio 44:>09 (218-376-2402l9-5pm EST

MILlTAAY R·174IURR RadIO Rece iyer with AClDC PP'308
PI$, in cabinel $145 ,00, Military Collins Model R·390IURR land Ave., Harahan, lA 70123 C64 SOFTWARE Morse keyt>oa rd program wlcoiOr & soond.
RadIOReceiver $325.00. Milil ary Moto,ola A·220IURR AMIFM

NEED HALLICRAFTERS SX28 or SX·28A WoI l pay $lllO il in
Also. slow-speed Morse teacher, Kids really like thisone .Both

20 MHl Ih,u 238 MHz hIgh band tunab le reca 'ver $475,00. tor $10, On high-quality tape 0' disk. No COOs. Glen E. Gard·
M,lila'y TV·21U DynamiC mulal conduc tance por table late good wo,king conditiOn. Or. Martin, 98-427 Kllihea Way, A,ea, neroJ, ., P.O. Box 367. Chiilicothe, OH 4560 1,
type Vietnam vinlage lag'Qual,ty melered Tube TeSler, Hi 96701.

$75.00. HP608C Signal Generator 10 MHl Ih,u 480 MHz lab HEATH HX1681 , HA1680, HSl681 Speaker. PS23, excellent
S8E-33134 OWNERS MatChed 27GB5's or 6OB5's wl12D07

quaiily perleCI lor HFNHFIUHF alignmenL HPtil4A Signal condlliOn $23500. Ed Do'an, KA9KDB. RR2, Ba"y. IL62312.
driver. $30ppd USA.$pencerTUbeCo., RD2 Bo. 24,Corning,

GeneralO' 900 MHz thru 2100 MHz $345.00. Order l<Xlay. phone (217) 335-201 3.
NY 14830.

Goodslockon all items. A<ldshWng.Ai l ;tems lab tested .We
accepl M~. Visa. Or check W,i te or phone Bill Slep FOR SALE: Antique and modern radiO. TV. and electronic KENWOOD TS520. good condItiOn, in origIna l ~arton. also
704-524·7519, Step Eleclronics, Highway 441, Dtlo., NC pa,ts. tubes and used books, SASE for l ist ~ Lash. 19 E Hustler 4·BTV I'ap vertical, $550. Phone Maryin
28763 , 157rh Stree t, Soulh Holl and , IL 60473 918-788-{l117
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ROSS SSSS NEW June SPECIALS' It mis monl ~ " special ..
not w~a.t '1'00' .'" IOolung 1o'. send Cal! lellll's rliIme & phone
, lor P8'KlflaI prICe quo1e. ();er 6500 !lam-,elated l1ema In
Sloe l<. ICOM f 1C735 SPHONE. IC.~ S299 90. 1C7.5
S768.90, ICG/IAT S30990, lC02AT S2&'90 KENWOOO
#T5-~AT SI699 90. TH·21AT SI94 90 ... f'8.21 SO 10.
TR-a.tOO S31911O. TR·195O S35690. TS-.(JOS S66790. TR
2'llOOA S286 90 ... f'8.26 SO_10. VFO-2-4lJ Sl39 90. TW--4lJllCIA
s.489 00. TS-780 S759 9O. YAESU fFT-:106R S2199O. FT·
7S7GX S7199O. FT·7Q8R S2199O. FflG.77oo S3699O.
FRG-ll8lIO S589 90, FRO-7 $239.90. AI major .... 11OCO;el!
L T O ,,*,loon .. Procel easI'l. FOe Pres",". We _ al
2c00 on Salurdlty:s & loIondays_ROSS DISTRIBUTING C()t,l ­
pmv. 78 Soullt Stale , PrftlOn. Idaho 83263. phone (208l

"''''''
WINO YOUR OWN COILS FO<t'fIUIas ancl simple nslluetionl
-."S2 00 and SASE lOCoiIs, 1« O<olrayCl ., Kong, Nt 27021

WANTED. Ell'" mono ancl 51""eo \\be H' FI~ Arry
C(Ir'ldotoon , .laC" Smtlh . 59 MrHponcI, Norllt AndoIIer, lolA 0 1&&5

1965 REVISED RADIO AMATEUR AWARDS DIRECTORY Of
~E WORLD sa US 10 USA. or S10 US 10 OX I,om VE3XN.
Go,ry Hammoood, 5 M<::La' ,," Avenue. UsIOWlJl. 0..11"0, ceo­
ada, N~W 3Kl ,

SELL. GO NSCT G-76 «aesee.....' and AI:; pawe, s llPPly, 6--80
melers. AM arJd CW, manual. \IOOd Condltl(Kl. Reasonabl"Qt­
te, s Irwlled R. War1bu,g. l iZ!> N Ha'wood , O'ange, CA

"""
wPX SYSTEM. A prog'am dis!< k>r TRS-8D Mod II I& tVIQd>;pe.
SOfI. and pr..' pret,~" II'Oto lhe Iormal ,_"ed Ior!he WPX
Awa'd 5endSI5 toB I,l adsen. VESADA_139WastHngton D'
WI!/'fbJ' n. $I< S4H 'J(;1 c......
WAIIIT ED. You , ..- me'.,....,.. IIIQIJOPfN'flI S ...eeoe; s .
W8~_ P&OS, 8<JaOt,",s. etc K8UR. D U~CI>eII, Uplon.
1oIA 0 IS68 . phone(6ln~

WANTE D Molo,a'l' 'adoo_l~ PR:-2S, PI'lC-77. F'flC-l. ,
P8Y""!l Sl00. S2OO_ S200 'efIClICllVlJly U IChMl P Uurplly ,
11621 Va" Vosla Ad La. ..... CA 92040, phone «61 91
561·2726

1COt.l .A.T wlprog'a.....- lOne. Sl59 Don B,shoP. 562S S
Sycamore 1102 , lJIll.. ,on. CO 80120

FOR SALE ; I<ENWOOD R-lOOO Communoca roons Receive,
I'''e new. Bob V'la 'et~. 301·299-. 848

HEWLETI ·PAI:;KARD Moojel 6D6A S>gna' Gene, ato,.
SOI<Hz-6SMHz, tor comm"nICahon equ,p. sefVIC"'O.ll~01
!lade A Emetald. 8956 Swa llow. Founlaln Valley . CA 92708

WANTED I<ENWOOO VOX-3 and YAES U HI 101 (SOl or D
,_, C T Hu tn. 130 Hu,lle, Sr. , Tilt.., OH U883

co COlLECTORS 8acl< ISSUeS 01 CO ava'_ 19S2 1h'u <::"'­
'ent $2 00 .. postplOd. USA orSASE k>r ",lIoI""l'slIJl1 8llI
Na$Il . 1301-8 Ph", ooo:l 0, , Woodbury. MN 551 2S

OAAKE TA<! ACt , ... new lI.()eS pIuS _ . .. new _IS end
""". ,..,."lIy 1ac:1O<y 51!1rV1C:ed. S330 POifLagIJ ~oO 0-.
W04NSF. 9Q(-2'68-29S3 a fter 11»'n ES T

TRADE a "", "(>ltn.. set 01 RADIO EIOV BOOKS by
B'ecI<"""odige lor I IfI'Ofkong....-tK:a1Vo<OPle' Od; Rilndia",
K6ARE, 1263 t..l<."..." st Ad . !.M:>rmor". CA 94550

I<ENWOOD TS-S30S I.8J'lllCefWl' W1l1'1 YI<.seG Ind YI<.e8CIII
CW Me.., SSOD. I<.,,,,,..:..,,, .. ,,,,,,,,,,t 5pe11<.., SP-230 ...In 8<::.
1_1~!,", added. S--5 ca_(206) 362-2'933

I<ENWOOD R-6lXl. "' ,nl c:on<:lnlOO, no mod"icaliOnll. ..-.ng
up_$2S9lflCludes UPS snipping Gall 1«11-6639 tor ""'ailS

BEAM HEADINGS! THE BESTI OX (,ncludlng longPIIlh) and
USA P'lead"'VS <::uSlom;zed tor you , OTH. SI>ow moleaoe 10
la';"t 8'88 $6,00. Tom Fie-m;ng, 1634 Bayw,ods Lane, Sara·
seta. FL 33561

HA"' MARLU NO OWNERS a nd <::o ll9<::tors: Facto,y or ig,na l
PII rts . manuals, IIt" , atu, e , elc, sendS2,00 plus SASE lor lists
Ha mmar lund Re<::"'~'" Ser~'c.. by 10, me , lac lory n'yj<;"
manll\l'" Wayne Co'dell . I<.HCS, BLUE RIDGE CO"' MU NI ·
CATIONS. 770 New Stoe" Rd, Wea~eN;I~. NC 26787 , pIlone
(704)&15·7070,

FOR SALE Na loonal NCX5MI< U. P$ISpI<,. E.t."....IVFO USA
1'I'l8de. John Guln"e. W3GJ. VI,g"ua Road. Sl , Mar ys, PA

"'"FOR SALE. Old German~ Mofse "eyS as used du'ong WW
II by \hit Gertnlln a ,my Forty years old ancl in ...,.,. good
Shape $c,_ lor lidIusm-ls ... tlfass and ....... contac:I,.
Co.-d ..... W!Ifl 21lCJ11J pluQ. btad< plasllC c;ase w,' n hongIJd
_ Old"" ~",_,,on""''''''''base WeoghI.°81b1
IHuutllfTlllftll 3.1'" 1.6 ' " 5.8 ' , PrICe IlICIl I'ICI. MemP
SJD Hand ~..,.. I,om GOA New! Type K-4lJ case in llIaC~

DIaS\IC $c._.._..~ted steel. Wrthoul cord _ 8uoII•
.. SlMIII*_tor~. WOJ91t 0.88 b12 5"" 1 9 "" 5 31
P,-""IlIC!'I IIlCI , _rna' S16. Old Hea ............ as..- ... WW
M Mldlt by TE l EFUIIIKEN,""". 2000Dtm lnedbulOK 0n0Iy
_ poeces lor NollJ PrlCfl ea<:tl I'ICI, SNtnlIil S20 As!< lor
POC;lUfll$. PIY"'*'IS _ lJ8,nIc <;hedc. K..... G,amowSlu,
Dl7I11S. Ka_~ta·A111Je 91 , Q-1DDD ee'lin 10. WII$l
Go",.",
SALE_S wan SOOCX XMTR. 117XC Powe' Supply, I¢ Con­_'lIf,~lIJ Antenna. Corr(lIete Two Mi~'" mel.... IIll!
<::ables, I,,~t eondoloon , XI,lTR 'ec&Iltly <::necl<ed alll! f"
lut>ed SSOD 00 000. Pnone (213)387 -3<'93 Los Angeles

WANTE D, AEA<::on1" 51~ ...,... , . RocI. W70M. 5632 1 11n A..........
SW. Seatlle. WA 98136

COMPUTER PROGRAMS to, C-64, Men u lIu..en logs 10 ' OCLI
SWL. Upclele !o,mats, OSL r&Co,ds, otn",_Dis~ 01 tape ,
$c'nnlp,;nlet _Send SASE !o, info & samp~, W3GMG. PO
Bo. 5621, Ba lt,mo re. 1.1 0 2 1210

FOR SALE: HA M IV AN T'ENNA ROTOfl. CDE, NEVER USEDI
In OI.gi",,1 ,arlon w,tn Conf,oI uno! a nd ~ndbooI< Vw PIIY
snIpPIng US S199 or """lISt oUI". VE7EHD. 60"1·261)·3 175

WANTED I<ENWOOO VOX-3 a nd T5-GOO SlIfViC.. manual ancl
YAESU TC-2 C""""'rl~ C_T. Huln. 130 Hum"" S I.. Tillln . OH

U" "
AlDEN PCS lOCI. <;lISI!I. 1'G and mol>oIe '~'gers. 1lflN~'"'
......e , and __'" ms.....1. S200 W81tT. I II RoIong Gt.....
Lane. F. "IOflCI a-. Till 38&>5

LU3l1 SOUTH SHETlAIIID ISLAND OSL. 5lIfId SASE 10
GRUf'O ARGENTINO DE CWo Gal10S 0>eIlI 202!l. 185-1
~ 8s As . ARGEIIITINA

VACUU'" CaoIocI1Ol'S. Vac:uum RelayS-WANTED A
E"""'lld_89S6 SwiI*"",. Founl..... Valley. CA 92708

SELL Colons 32V-2. _ _ " 401. 7~-1 . seN. 1 111 , c.nt,,,
EIoIC: I'~ _ncI _-0 mutlllllol!/f, II!/f f6ll29 AI
ma nuals AD Br-...n. KA7JOJ. 79010 Wa lla<:.. Rd. salem.
OR 973001

DRAKE 7000E I"'........t, Epson Mx.lIO. caDI8S, covers. S69S
Alden 3000. S175 . In-l''''' lOS " wneleSS" anl""",, 'l'IaY. SJD
ICOM HM 10, EX-203. $25 I< nee (802) 886-.612 t .

WANTE D USED S KYLANE QUAD PARTS. Cion sm'tn, I<F81< ,
5615511". Oregon, OH 13616

FOR SALE _VI..SU FT· I02, w,tn caseaded CW M e ' s , b'and
new w,lh wa"amy <::a rd. S7OO. Yaesu FT-901 w,tn memo'y.
CW l il le r, and FV·IOI remole VFO, mint ,ondUlorl. S1OO. I<lIn­
wood TS-4305, CW 1,lte ' . brand new. $700, 1<4XG, Tom NeW.
1525 ceeeeu H,lls, Brentwood. TN 37027. pIlone (6 15)
790-2fllO

FOR SALE : HINI!n HP·13 DC Powe r Supply and I,l obi~ Mou n·
t,ng B,ac ~et for sa and HW Bertes t'ansee"",',.. SSO
WA1GVT. R,,,.., Road. QleodIve. MT 59330. phone
406-365-2261

Say You Saw It In CO

Ever wonder why
ty is so rarely

hones":~ed b" amateur
adverll llA:7 J

radio dealers?

We do too. We believe that when you're
going to spend hundreds ofdollars merely
on the basis of a phone call, the last thing
you need to be concerned about is the
integrity olthe company you call. You need
to know that you're going to get a deal that's
fair and honest to both of us, with no sur­
prises. At Midwest Amateur Radio Supply
we're committed to honesty. It's our Mid­
western values and we're not afraid to
admit it.
Call with confidence . ..

1-800-328-6365
Representing all major brands:

Yaesu Kenwood teOM Ten-Tec Sony
Panasonic • AEA Bencher McKay/Dymex
ARRL Mirage B&W Hy-Gain Larsen

3456 Fremont Avenue North
Minneapolis, Minnesota 55412

1-612-521-4662
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ALL BAND TRAP
VERTICAL

Greallrx DX
Comple1ely assemllied and ..ady to use!
.(;ommerciil qualily , butll0 IlIst .ughl·
weoghl , sealed, \lI'NtherpI'oof tr~($l

-low loss end iosUatQf ·Hindes up 10
2000 watts PEP • AlIIOmati(: band SWII·
chino ..f1ll' all UiWl$lllifte's, reeeees &
t,an$l.:t!lVelS ·T....... "SU~ never re­
quired . Oeluxe end teed connecIQf. with
buill in lighlniog arrestQf, iCtepts pt-25S
coax conroectQf use is sloger or ver1ic.iI
· Perm",enl Qf portable USf • EiSy to in·
st~ .c.. be used Mthout r~ . AI­
t0ch8s to almost Illy support ·Exeelle",
lQf III class _ eun • Inst' uctions in·
duded -10 day money-back Qua,antlllli

4-8afIIl-.4O,20,15.10 melers (2T} 1 1f~1VS-41

$3995 plus $1.00 shipping
5-8and-80,40.20.15,10 melers (52') 2 I'~ 1VS-52
$5ol95 plus $1.00 shipping
50 II. RG-58lJ. 52 ohm coax cable with pt·259 connector on
each enrl . odd 58.00 10 aoo.e price,

We accept VISoVMC · Qive Card' , Eop. (late, $IgIlature

rn SPI·RO OISTRIBUTORS, ~ ~ ';:"~J
Room 104, P.O. Box 1538 .~

Hern:lersonville , NC 28793

CABLE TV

EGUIPMENT
Je<roId , H.mlin, Zenith-Many Ott-.! Factory UnilS1
u-sI 0eaIer Prices. CornpMIo iIIllSlraled C<UIog, 52 00.

PKlIk: C.t>Ie Co., Inc. , 7325'12 Reseda Blvd. , 1902
Reseda. CA 91336 (BIB} 346-5071

CIRC LE 112 ON READER SERVICE CARD

WRIGHT APES: (Since 1976) Unc ondilionally gua,­
anleed Morse Code Plac!ice o n 60 m in, cassette
tapes. Beg inne ' s 2-lape s-e15WPM $1.90, A I00 3, ~ .

5, 6-8, 10, 9-11 , 12- 1~, U , 16-20, 22 , 2~· 2B WPM.
Specdy Plain Languageor Code G,oups ,Also plaIn
lang, only 30·35, 35-40, 45·60. FCC Iype lesls: 5-6.
11·12, 11·11. 13-14,20-24, Call s ig ns: 12·15,20-24
No s .: 5-22, 13-18. 18-24. Check, MIC, Visa S3.95 ea.
PPO tst c lass USA, Me x., Can. (Elsew he,e add $2
per tape), Ins tant servce.

PH : 517·oUI4-9194 WRIGHTAPES
235 E. J ac k son 0 ·3, Lansing, M I 48906.

Please eeoc au 'eaoe, ,nqu,,,es d ireclly.

MULTI-BAND SLOPERS.............. .,-- -0."'__.._ -- ....... __e"" ' _ '" _ .._~.._ ._.
__. 'c... _ _ ._. fut,b,' 6l.¥, _.__-_ '
... !!"" .. . c•.,.... ,,,,'. ,, - .- - C1fI1i' ..· AiNli-~",", .. "" .. ..II Till,_ ,. ... ..n. ~ ,_, _ _ .Oft. _ .. ~

, . M OO:>-TIW' _ m l<_ , " _, _ .. . __ .M' ~ ,, _
,......, __ _ • .• IL_ , ...._-- -, , _~...., _... _01 _"'- ........

eOX3't~'H:T. "::6\W'c"~" . ..ose 14

COMPUTER OWNERSI

• Now, sendlrllOlli ve CW and RTn' w it h yo'" VIC-20
and Commodore 600IIhe IfffI~P9f1Sive way!
• Package includes program cassette, 110 connector,
hardw are schemalics • m any o'ller features
• Plogrammable message pons , speed cont~

\.0'11 CW $14.95. RnY $16.95
pR\CE Both for $26.95 SAVEl ~~

-Hundreds Sold Intematlon811y~
ThIo HAA TUI 'nl..-l_ Clreult B...rd 514-.00

s.e ca. NOlI. '82. '63 lor dHcrlptlon!
• SpKIty ApploI, eM, vtC20.

• Other malor brand CWIRTn'IAMTOR ooltware and
hardw a,e In Slock : Kanl ron lcs , MFJ, AEA. Microlog,
HRA, RAK, el c_ ' Other softw are 100!
• Gassetle, disk , canrldge lorm al S depending upon
compuler. • SASE for delails.

• C64, VIC-2O, IBM, Apple, T l99I. A, Atari, TRS--OOC'

• Add $2.00 Shipping P'" order,

Ame''''' AccelSOl1es, iMp(. C
'HlrNI' Ct.. liD 1, FlemlngloR, NJ 08822

(201} 112·1551. 1,-00-10:30 PM E.-lam

CIRCLE 16 ON READER SERVICE CARD

ClANDESTINE CONFIDENTIAL NEWSLETTER; Latest Inlo
on secret broadcaslers. Six issues $10 US, $13 lorelgn, u.s,
lunds RR4 Box 110. Lake Gene~a , WI 53' 41.

WANTED: Mod xlmr & mele, lor Range'. 3 sections Flo/ln
250, Heath Dummy Load , Con Helber, Slar Ale 1 Bo, 96,
Middle 8 rOO+<, MO 63656,

SELL, 120 ' guyed steer super-strong 10000r, 20' sections,
$150, whole lower, $100 , Healh u-rreuc keyer $70. Heath
2020 tuner $100 , SC-146A, Ni--Cads, case ,mike, ducke. drop­
on cha rger, $100, T, N. Colbert, Bu rlon, OH 4402 1,

RADtO ARCHIVES No~ice newslette r, Nosta lgIa, passi~e es
r"9"n rCV'S, Sampla Sl, W, il e 10 2306 Ga,toeld '304, Mp4s "
MN 55-105.

KENWOOD T8-820 with CW IiIter , dig . ,eaoout arid ext VFO,
$550 , K8FJ (313) 485-{l715,

FOR SALE: Dantron MT2000A antenna tuner, m,nl, $125
Janel 0SA-5 2 mete, preamp, new, $20. Dr. Jack Aoll,nson.
W0RJZ, Box 323, C,eslon , IA 50801 , phone 515·782·2111

WANTED: LPI09RNIAY and U'124YDIAJU typ,n\l unils WIth
LMU·2' molors. C, T. HUlh, ' 30 Hunte, St., Till in, OH 44883.

RTTY INTEAFACE: Mic rolog AIA·l , comp~te harawa'e!so!1­
ware (latesl ADM upda te} lor VtC·2\) , Exc, cood, $150, Oan,
K1FEV. 28 Downing Road , Peabody, MA 01960.

WANTED: E. F. JOOnson Type E sing le·section 15OE3O, 154
mFd w,th .015" spacing Send price includln\l UPS cosls.
Ernest Olson, W0!JIV, 1916 61h A~e. Norlh, MOOfhead , MN
seseo
WANTED: Audto drl\ler t ransformer to melch lour 2A3's in
pushpu ll·pa rallel teeieee.a gridS. UTC L8-49, Chicago BD·2 or
similar. MKYV, AAl B281. Woodlawn, TN 37191 .

WANTED: Private coi leclor wa nts Cal!lad,al radios. any con·
dition. WB9RAD, Aian Piorek, ' 05ON. Pauline St.,Chica!}O, IL
seeae
WANTEO: lC--271A, Ten-Toc 229 , Orake WH·7. WV·4 , selU
Trade : 1C-21 ' , TR·2400, RF Ma,i-Tuner, Bird Ham-male 4350
KflMK 21B-665-ti541,

FOR SALE: An....s 210X wl PS·Console and Crystal Osci llalor
all EC 1335. ICOM A·l0 as new S445 , WB2QMO (609)
235·5354

WAN TED: Drake A·le or R·4 roc. use wl Drake T·4X8. Stale
condx. and priee. Way "" SkIba, WD9HKP, 8550 So . Sayre,
Bu rbank, IL 60459.

WANTEO: ICOM fC.2A. ICOM accessor"'s, COLLI NS 758-'
rc~ r. aO)' cOflll>: . SELL: antique SUPREME tube tester model
35, Mike Ludk"'wicz, ' 43 Ric honond Road ,Ludlow, MA OI056

SWAN: 350 Dig, tal. w ith E~I,,>Voice 121 mic. manual. Var y
good condition SJOO. George M ille l, KA2VHX, P.O, Bo. ' 53,
DepUord, NJ 08096, Phone: l-ti09·848-3206.

WANTEO: COLliNS 75$- ' rev " any cond• . ICOM fC.2A ano
ICOM accesscres. SELL: Anl ique SUPREME tube teste,
modei 35 Mike Ludk"'wicz. 143Richmond Road, l llcliow. MA
erose
ALPHA OWNERS: New Eimac 881 4 's. S145. Schaat, 807 Sun·
t>ea m. Oneida. WI 54 155. phone 1-414·434·2938.

WANTED: Collins KW·l and any pre-WWII amateur gear.
Parker, W 1YG, RFD 80, 274. Lyme, CT 06371 ,

AFTER 3 Yaesu 's , 2 Keowoods, and an ICOM , don't you WIsh
you had you r old C·Line back? FOR SALE: One lanlaslie
C·line, late serial "s, absolutely mini, no modi/lea/ions, and
everything WOfks (I.e.. no lime or money need be spent in I.. ·
ing anYlhing). T·4XC, R-4C, AC-4. M8-4. FL·250. FL·500,
FL,1500 ,Calibralcr. $825 ,00, Send SASE lor othe' used gea'
thai works as new, all in exce llenl 10 mint appearance, I'm
cleaning ecune shack lor cash. Write THE MINT MAN. Rt. 1,
Box 168. Lexington. SC 29072, phone (803} 359·3418.

WANTED: Swan Cubic AsllO 103, mint Cond,lion, Alpha late­
model amplilier , Bob, KE4SI, 4814 P'eSldentla l St., Se! lner,
FL 33584, phone 813-685-{l733,

WAN TED: Power Supply 1m HW·l Hammerlund Ho.145r8­
cel\ler. Donald Trayes, WB4CVHIIT9, Box 127, FPC NY NY
09523.

FORTY YEAA COLLECTION vacuum Tubes IrOO1 dolle' on,
Send list 01 needs lor availabi l ity and quotes . M. Levy. 4141
Krupp Drive. ApI Ooe, EI Paso, TX 19902,

WAN TED: Any ;nlormauon on updallng the A390 seres c on­
municatiol\S ,ecel\le,g . Cla ir W. Stah ler, Sla ' Roule ,Richland­
town, PA 18955.

WANTEO: KENWOOD VOX·3, ICOM SP·2 speaker, Yaesu
TC-2converter and M28 Slunl 8ox ,C, T, HUlh, 130 Hunte, SI.,
Tlllin . OH 44883

SELL: Mic ,owave Modules MMT432/435-285 1rans~e,ler

$185. Two Cushcrafl Jr. Boomers, 2148's $40 each , Yaes\l
FT·227Fl " Me"""i, er" 2 meIer FM S185. Autek OF1 525
K5WE 9 18-665·<'67 1,

SELL: (3) MRF454 $50, B&K Sill, Generato r $80, Bea ,cat 160
$90, Wilson Shooting Sl at $150, 150 walt l Orn mobil Biamp
$150. Lyn, 969 Nelson ReI " Bozeman, MT 59115, phone
406-581-{l5(l6

Say You Saw It In CO
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P1eaSfJ send.1I reade' Inqulrltl. directly

1924-F West M iSSion Rd.
Escondido. CA 92025
Phone : (619) 747·3343 '

"9

Palomar
Engineers

Send lor FREE catslog describing
the SWR & POW8f Met... . nd our
complete line of Noise Bt"ldges, Pre­
sm pUfiers. Torolds, 88lunl , Tuners.
VLF Converters,loop Anlennas and
Keyers.

ORDER YOURS NOWI

LOOK!
NOW YOU CAN MEET

THE NEW FCC RULES!

• Theonly meter that .how.
PEP output Directly.
Accurately. In.tantly.

• Automatically computes
SWR.

• Expanded SWR scale.
• Power ranges 20120012000

watts.

• Frequency range '·30 MHz.
Autom.tlc. No "set" Of " sens it ivi­

ty " control . Computer sets lull scale
so SWR reading is always righl . Com­
plele hands-off operation.

light t..r d isplay. Gives instanl
response so you can see sse power
peaks. Much laster than oId·fashioned
meters.

Easy te r••d. No more squinting at
old-tastncned cross pointer meters.
You can read the bright red SWR and
power lighl bars clear across the

room!
M06e4 M-I27 AutomaUc$WA a Po....

M.teI" only $129.95 in the U.S. and
Canada. Add $-t shippinglhandling.
Cali fornia residents add sales tall .
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Advertiser's Index

If there is one place in your staten where
you cannol risk uncertain results it is in
you' anlef108

The Paklmar Engi.eers R-X Noise &idge
leis you It you' antenna is reeooeot or
not and , It it is not, whether it is too klng
01 100 shor1 . AI thiS in one measeeroeot
reading , And it works just as well with
ham-bwld-{)llly receivers as with general
coverage equipment because it gives
perfecl null readings even wnen the
anlenna is not resonant. " gives
resete-ce and reactance readings on
dipoles, inverted vees. quads. beams
muIbband trap dipoles and vertlcaIS. No
station is compIele wrthout this up·lo·
dale instn.moot

StMtd lor FREE cat.1og describing the
A-X HoI.. Brldg. and our comp .
lin. of SWA M.t..... Pr••mpllfl ,
Toroldl, Balunl, Tun...., VLF COnv •
f..... loop Antenn•••nd Keyers.

Why work in !he .dart\? Your SWR meier
or your res erence noise bridge tells only
hall !he story . Get the instrument that
really works. !he ?aIomw Engineers R·X
Noise Blidge. Use it to check you'
anterv\8S!rom 1 10 100 MHz. And use it
in you' shaCk 10 ad;usI resonant fre<J,Ien.
cee of both eeoee and p<w"aIeI bJ'£'d cir·
CUitS. W<ns better than a dip meter and
costs a lot less.

The price Is $59 ,95 In the U.S. and
Canada. Add $4.00 shipping/hand li ng.
California residents add sales tax .

I ...~

l"!I

• Learn the truth about your
your antenna.

• Find Its resonant frequency
• Adjust it to your operat­

ing frequency quickly and
easily.
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ALLNEWl
CompetltlYely priced!

These all mode amplifiers. with the low noise advantages of MOSFETs, require a 13.6 vee power sccrcetexcect as noted).
Mounted on an 8 l /o · rack panel with a large heal sink, they are designed for continuous duty at full power output when
cooled with a small, customer supplied, fan. Mounting provisions and cont rcr tnermostet are supplied.

~.•••••••••••_._._••••-._•••••_•••_•••••••~
, t

-ALCON ;
COMMUNICATIONS :

We Are Happy To Announce Amateur Electronic Supply As A Selected Dealer I
Who Will Be Handling Falcon Communications Equipment I

All Mode Bipolar Mobile Amplifiers :
I
I
I
I
I
I
I
I
I
I
I
I

5123 50 at! eter Ampli ~.,~. 'l25!'W~a~tt~''!; "~=-'~50!l!''+~O~"~t ;-":5!'l''!!:2,1'''"':'' 50~W~a~tt''l2~M~.~t~.'~H~T~A~m;;;p~li f~I .~'''. 2!:'W~a~tt~''!;"~=''1~50~+~o''"t~: I
10 in = 90 out. Optional Rx Preamp. UstS235 1 in = 900ul .Optional Rx Preamp. UstS285 I
5124 120 Watt1'!. Meter Amplifier, 30 Watts in = 120 out. 5122 150 Wall 2 Meter Multi Purpose Amplifier, tOWalts in = •
~O in = 80 out. Optional RX Preamp. lIstS240 150 + out; 21n = 50 out. Optional Rx Preamp. list $275 •

5125 100 Watt 70 em Amplifier. 30 Watts in = 100 out; •
~Oin=40out. LI $30 •

MOSFET Base/Repeater Amplifiers :
I
I
I
I
I
I
I
I
I
I
I
I

5140 35 Watt 2 Meter Ampljt~~f.~' sUs In out; 1 In I
oUI_ReQu res a28 voc euppty. No fan needed. NEW List $255 •

5141 80 Watt 2 Meter AmptilIEl(. 5 Watts in ::::t BOout .2in = 40 II
out. gecutree e zavoc svccrv. NEW Ust$MO

5142 100Watl 70Cm Amplifier. 30 Watts in = 1ooout;10m =
400ut . Bi olar not MOSFET. NEW L1st$375

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

:~~7.
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
II 4111 100 Wall 2 Meter Amplifier. 20 Watts in :: 100 out;

10in = 900ut;2In:: 300ut. list $295

II 4112 100 Watt 1v. Meter Amplifier. 25 Watts in = 100 out;
lOin = 700ut;2in = 250ut. list $295

I 113 50 Watt 2 Meter Amplifier. 6 Watts in 50 out,
I in - 25out . Nofan needed_ NEW Ust$235

I 4114 100 Wa tt 2 Meter Amplifier . 2 Wa tts in _ 100 out;
• 1 in = BOout. U st$385

In Wisconsin (outside Mllweulfee M etro Ares)

1-800-242-5195

WICKLIFFE. Ohio U 092
28940 Euclid Avenue

Phone (2161585·7388
OhiO WAfS 1·800·362-0290

g::::,d· I·800·321·3594

Order Toll Free: 1-800-558-0411

AMATEUR ELECTRONIC SUPPLY/n~
4828 W. Fond du Lac Avenue; Milwaukee. WI 53216 - Phone (414) 442-4200

-------AES BRANCH STORES Associate Store
ORLANDO, Fl• . 32803 CLEARWATE R. Fla. 33~7~ LAS VEGAS, Nev. 89106 CHICAGO. lI1 lnols 60630
62 1Commonwealth Ave 1898 Drew Strut 1012 N Rancho Drive ER ICK SON COMMU NICATIONS
Phone (305) 894·3238 Phone (813) 461-4267 Phone (7021 641·3114 S4 56 N Milwaukee A'ltnlJt

Fla WAf S 1·800·43209424 No In-State WAf S No ln. Slate WATS Phone Ul2) 631 -5181

~fDI~~d~e 1-800-327- 1917 NoNationwide WAfS ~:~~'dd: 1-800-634-6227 ?,~,!;o~: 1 - 8 00 - 6 2 1 - 5 802

120 • CO • June1985 Say You Saw It InCa



Yaesu has serious Ii
r the serious Ii

'eesus serious about giving you
better w<rjS to tune in the world
around you.

And whether it's for local action
or worldwide DX, you'll find our
VHF/UHFand HFreceivers are the
superior match for all your listen­
ing needs.

The FRG-9600. A premium
VHF/UHF scanning communi­
cations receiver. The 9f:[jJ is no
typical scanner: And it's easy to
see why

You won't miss any local action
with continuous coverage from tJJ
to 905 MHz.

You have more operating modes
to listen in on: upper or lower
sideband. Cw. AM wide or narrow
and FM wide or narrow

You can even watch television
programsby plugging in avideo
monitor into the optional video
output.

Scan in steps of5, '0. 12Y2. 25
and 00 KHz. Store any frequency and

ORCU 19ON READER Sf.RVlCt: CARD

related operating mode into any of
the en memories. Scan the memories.
Or in between them. Or simply
"dial up" any frequency with the
frequency entry pad.

Plus there's much more, includ­
ing a 24-hour clock. multiplexed
output. LCD readout. signal strength
graph. and an AC power adapter

The FRG-8800 HF communica­
tions recebee A better way to
listen to d1e """Id. If you want a
complete communications package,
the FRG-8800 is just right for you.

You get continuous worldwide
coverage from 150 KHz to 30 MHz.
And local coverage from 118 to 174
MHz with an optional VHF converter

Listen in on any mode: upper
and lower sideband. CW AM wide
or narTCY-N, and FM.

Store frequencies and operating
modes into any of the twelve chan­
nels for instant
recall.

Scan the airwaves with a number
of programmable scanning functions.

Plus you get keyboard frequency
entry An LCD display for easy
readout. A SI NPO signal graph.
Computer interface capability for
advanced listening functions. lWo
24 hour clocks. Recording functions.
And much more to make your
listening station complete.

Listen in. W hen you want more
from your VHF/UHF or HFrecei vers.
just look to Yaesu. We take your
listening seriously

Yaesu Electronics Corporation
6851 Walthall Way. Paramount. CA S()723
(213) 633--<007

'taesu Cincinnati Service Center
s()iU Gold Pari: Drive, Hamilton. OH 45011
(513) 87" ](X)

Dealer il'lquiria invited. Prices~d specific;uions subject to change Without notice.
FRG-9600 SSB t OYerllge: 60 to 0460 MHz.



The Most Compact Dual Bander
at the Smallest Price

Finally there's a compact
full featured 25 watt FM
dual bander that's simple In
design and operation. plus
very affordable...the
IC-3200A.

Dual Bands. The tc-3200A
covers both the z-rreter
(I40.000-ISO.OOOMHz) and
70an (440.000-4SO.000MHzI
bands. TheIC-3200Aalsofea­
tares fully programmable off­
sets in 5KHz steps for MARS
and CAP repeater operation.

2S Warn . The IC-3200A
delivers 25 watts of output on
bath bands. Or the low power
can be adjUsted to one to ten
warts.

ClRClE. ON READER SERVICE C.ARO

Compact. The Ie-3200A
is only 5Vl~W x 2"H x SY:!"'D.

Simple to Operate. With
only 14 front panel controls.
the Ie-3200A is by far the
easiest dual bander to use.

Memory l.odc:out. For
scanning only certain memory
cramee. ICOM utilizes a
memory skip 1M SKIPj function.

10 Tunable Memories. To
store your favorite frequencies.
10 memories are provided.
Each memory M" store the
receive frequency. transmit
offset. offset direction and PI..
tone. Each memory can be
tuned up or down when

selected. yet automatically
returns to the original fre­
quency when resetected All
memories are backed up with
a lithium battery.

Scanning, The IC-3200A
has four seaming systems...
memory scan, band scan, pro­
gram sean and priority scan.

Other OiAstandlng Standard
Features:

• New lCO display, easy to
reed in bright sunlight

• Tone encoder lall Pl./
subaudjb~ tones built-in}

• IC-HMI4 mlC with up/
down scan and DTMF

• One antenna connector
jDuplexer already installed I)

• Variable tuning increments
5 and 15KHz f2·meters}
5 and 25KHz pOcm}

• Frequency dial lock

• Dual vro's
• Mounting bracket

Optional AccessOOes. An
optional IC-PS30 system
power supply, voice synthe­
sizer and IC-SPIO speaker are
available.

See the IC·32OOA at your
loealICOM dealer for the best
buy on a full featured dual
bander.

ICOM
ications

ICOM Amt'nu, Inc. 238O-1t6th Ave NE. Blolle'v1Jr. W~ 98004 /3331 TO\M"rlM)O(l I:lriI.e. Suitt" 307. D.31I.lS. l(J5234
AI _ ~ _ .........,__ aAlII'ct 10 cr->go! ...m-.c no!ln' '" ....19MI<'n..... teOM ''''0I1l~802ft! FCC~_ IlftIIjng ......... em ......... llOOoUaS
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