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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 perfonnance that gets
your signals through! The exclusive
multi-function LCD sub display
graphically illustrates VBT, SSB
slope, and other features.

• tOOOlb duty cycle transmrtter.
Super emcent cooling system USing
special air dueling works with the mter­
nal heavy-duty power supply to allow
contlnuous transmission at full power
output for periods exceeding one hour.

• High stability. dual digital VFOs.
An optical encoder and the flywheel
VFO knob give the TS·940S a poseve
luning 'teer

• Graphk: display of operating
features.
Exclusive multi-function LCD sub-

Camp""" "",vICe manuals ar" ava'liible
to< alll"o-llenwood " aoseelve,s and
most accessOlies.
SPl'CrnCal",ns and plices a'e sub,ec'to
change W'lfloUlllOltce 01 obliga ri<;>ll

display panel shows CW VBT, SSB
slope tuning, as well as frequency,
time, and AT· 940 antenna tuner status.

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

• Keyboard entry frequency selection.
Operating frequencies may be directly
entered into the TS-940S without using
the VFO knob.

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

• Buin·in FM, ~us SSB. CW, AM, FSK.
• Semi or full break-in (OSK) CWo
.40 memory channels.

Mooe and frequency may be stored in
4 groups of 10channels each.

• Programmable scanning.
• General coverage receiver.

Tunes from 150 kHz to 30 MHz.
.1 yr. limited wenenty.

Another Kenwoocl First!
Optional accessories:
. AT-940 full range (1 60-10m) auto­
matic antenna tuner . SP-940 external

speaker With audio fittering • YG- 455C-1
(500 Hz). YG-455CN-1 (250 Hz),
YK-88C·1 (500 Hz) CW filters; YK-88A-1
(6 kHz) AM tiller . VS-l voice synthesizer
• 50-1 temperature compensated
crystal oscillator . MC-42S UP/DOWN
hand mic. • MC-GOA. MC-BO, MC-B5
deluxe base station rrucs. • PC-1A phone
patch . rt- 922A linear amplifier
• $M-220 staten monitor . 85-8 pan
display . SW-200A and SW-2000 $WR
and power meters.

More T$ -940S information is available
from autnonzeo Kenwood dealers.

KENWOOD
TRIO-KENWOOD COMMUNICATIONS
11 11 west wernut Street
Compton, Callforrlla 90220
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• High performance GaAs FET fronl end
receiver

• HlILOW Power switch (adjustable
LOW power)

• TM-3530A covers 220 -225 MHz
• Digital Cnanne! Link (optional)

I~11 'ntroduCing ...
&AJ Digttal Channel Unk

Compatible w ith Kenwood's DCS
(Digital Code Squelch), the DeL sys tem
enables your rig to automattcally a SY
to an open channel. Now you can auto­
matically switch over to a simplex
channel after repeater contact! Here 's
how it works :

The DeL system searches for an
open channe l. remembers it, returns
to the original frequency and transmits
control information to another DeL­
equipped station tha t switches both
radios to the open channel. Micro­
processor control assures last and

re liable operation. The whole process
happens in an instant!

ower- •••
lM -2570Al2550N2530A/3530A
Sophisticated FM transceivers
Kenwood sets the pace again! • Front panel programmable 38-lone
!he all.~ew: " 25-Series" brings the cress encoder includes 97.4 Hz
Industry 5 fIrst ~pact 7G-.watt (optional)
2-met~r FM mobile transceIVer.. e 16-key DTMF pad, with audible monitor
There IS even an auto d ialerwhach • Center-stop tun ing - anot her
stores 15 tel~phonenumbers! There Kenwood exclusive!
are four versions to choose from: • Frequency lock switch
The TM-2570A 70-watt, TM- 2550A • New 5-way adjustable mounting
45-watt, TM-2530A 25-watt and the system
~-3530A 220 MHz. 25-watt. • Unique offset microphone connector
• Fltst 7a-watt FM mobi le (TM·2570A) < renevcs stress on microphone cord
• First mobile transceiver with tele-

phone number memory and auto- Large heatsink with built-in cooling
d ialer (up to 15 seven-digit phone Ian fTM-2570A)
numbers)

• Direct keyboard entry of frequency
• Automatic repeater offset selection­

a Kenwood exclusive!
• Extended frequency coverage

for MARS and CAP (142-149 MHz;
141-151 MHz modifiable)

. 23 channel memory for offset.
frequency and sub-tone

• Big multi -color LCD and back-lit
controls for excellent visibility

Optional Accessories
• TU·7 38-tone ClCSS ercooer
• MU· l DCl modem unIt
• YS·1 voice syotneseer
• PG-2K extra DC cable
• PG· 3A DC nne noise filter
• MB-l0 exi ra mobile bracket
• CD·1 0 call sign display
• PS·430 DC power supply lor

l M-255OAl2530A/3530A

• pS-50 DC power supply for 1M-257OA
• MC-60A/MC·80/MC·85 desk mics.
• MC·48 extra DTMF mic. with UPtOWN switch
• MC-42S UPtOWN rruc.
• MC·55 (B-pin) mobile mic. with time-out terer
• SP-40 compact mobile speaker
• SP·50 mobile speaker
• SW-200A/SW-200B SWRIpower meters
• SW-100A/SW-100B compact SWRfpower meters
• SWT·1 2m antenna turner

Actual size front panel

KENWOOD
TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut sneer
Comptoo. CahfOrflla 90220

Complete serVJCe rnanuills <lie , ....l£lIbIIe' lot .. rno -Kenwood l/allSCei,ers and mQSf ac:eessooes­
Spec"'c<lIlOrJ$ and "flces ale subjecl' to cha1lQtl W1ltIol.A' nOflce Of (lobigarlOfl
$peCJttCalOOllS gu¥.I1leed on Amar~b.M<JS only
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TS-830S HF transceiver.
The "Pacesetter" has
become 8 legend In OX
and contest circles.

• Covers all 10 Amateur bands
(50 kHz extended coverage).

• Wide receiver dynamic range,
Junction FETs In the balanced
mixer, MOSFET RF amplifier at
low level, and dual resonator
for each band .

• venebte bandWidth lUning
(V8T), Vanes IF Mer passband
width.

• Notch filter hlgh-O ecwe ClfCUl1
In 455-kHz second IF.

• NOise-blanker tnreseclo level
control.

- IF shift rpessoano tunInQ).
• 61 468 hnet with RF negative

feedback. Runs 220 W PEP
(558)/180 W DC (eW) mcut on
all bands,

• Buill-In RF speech processor.
•sse monito r circuit.

• BuilH n dig ital display. (f1uores­
cennube). with analog dial.

• Narrowfwide filter selecton
aneW.

• Rll and XIT (transmitter
incremental tuning).

Optional accessories:
• VFO-230 external digital VFO

with five memories, digital
display.

• VFO-240external analogVFO.
• AT-230 antenna tunerlSWRI

power meter.

• SP-230 external speaker.
• YG-455C (500 Hz) orYG-455CN

(250 Hz) eN Met for 455 kHz IF.
• YK-88C (500 Hz) or YK-88CN

(270Hz) c« filter lor8.83MHz IF.
• KB-l deluxe heavyweight

knob.

• Wide receiver dynamic range,
with greater immunity to
overload.

• Two 6146B's in final, allows
220 W PEP/180 W DC input on
all bands.

• Acvanceo single-conversion
PLL, for better stability, improved
spurious characteristics,

TRIO -KENWOOD COMMUNICATIONS
"" WestWelnul Street
Complon,CehrOfn~ 90220

• Adjustable noise-blanker, With
front panel threshold control.

• RIT/XIT front panel control allows
independent fine-tuning 01
receive or transmit frequencies,
Optional accessories:

• SP-230 external speaker With
selectable audio filters.

• VFO-240 remote analog VFO.
• VFO-230 remote digital VFO.
• AT-230 antenna tunerlSWR/

power meter.
• MC-50 desk microphone.
• KB-l deluxe VFO knob.
• YK·88C (500 Hz) or YK-88CN

(270 Hz) CW filter.
- YK-88SN (1.8 kHZ) narrow SSB

filter.
More Information on the TS-830S and
TS-530SP is available from aumonzec
Kenwood dealers.

KENWOOD

• Built-in digital display (six digits,
fluorescent tubes), with analog
dial.

• Narrow/wide filter selector
switch for CW and/or SSB,

• Built-In speech processor, for
increased talk power.

• IF shift tunes out interfering
Signals.

c~ MMe_ ~IlI*S.'••~~ rot •• Tno-KltnWOOO" rr.rns~,,'" mo$l'~~$
SpKdoctroons.M prot"". $UOfl'Cr ro ,hlnge.....mocA fIOllC. 01 obll9ttlOll

TS-530SP HF transceiver.
This "Cents-atlonal" HF
transceiver Is recognized
worldwide for superior
end dependable
performance.

. 160-10 meters. LSB, USB, CW,
all Amateur frequencies,
including new 10, 18, and 24
MHz bands. Receives lINN on
10 MHz.
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Zero Bias
AN EDITORIAL

S ometimes it's hard to explain to peo­
ple or even to realize yourself that times
have changed and are continuing to
change. It 's called the life process , and
obviously it' s hard to take an objective
look at il when you're actively involved
with it.

Thetimes have changed with regard to
the advent of the Novice license in the
early '50s. WW II was over , and the Kore­
an conflict was smoldering on . Surplus
abounded, and the re were probably more
522'5 on 2 meters than corset Communi­
cators. At th is point some of us are prob­
ably reflect ing on those " good old days,"
and some of us just have a blank, puzzled
look on our faces trying 10 figure out what
a 522 is or was, let alone what a Ganset
Communicato r is or was. Today if you
mentioned that you were running a 522 ,
people would assume (and rightly) that
whatever it was, it was manufactu red by
one of the big three and had a micropro­
cessor , umpteen memories, and loads of
bells and whistles. It's hard to explain.

That era was also the transition point
for those growing up in a home with TV
and those without TV. Prior to the time
when every home had at least one TV set ,
there was something called radio . Radio
offered not only music , but drama, com­
edy, quiz programs, and general enter­
tainment. The only thing missing was pic­
tures .You had to imagine what was going
on and what the people looked like. If you
wanted pictures, you went to the movies.
Radio was an ideal medium for spawning
amateur rad io operators .

This is in a way trying to establish some
so rt of frame of reference. Those days
are gone. Gone , too , are the hallowed
halls of high school where future ama­
teu rs trod wearing log-log<fecitrig slide
rules on their belts alongside the leather
mechanical pencil holders . It was ru­
mored that some people even knew how
to use those slide rule s. There wasn't too
much in the way of extracurricular activi­
ties besides sports (amateurs tended to
be more cerebral and non-athletic) , so if
there was an amateur radio club, it cer­
tainly looked a heck of a lot more appeal­
ing than the Latin Honor Society. This of
course predates all of the cu ltural enrich­
ment programs available today . The only
thing from that era that seems to be the
same today, not having aged a bit, is Dick
Clark.

Well , today, when we are all interested
in preserving the future of amateur radio ,
most of us agree that we need an infusion
of youth. This is not to say that we don't

need everyone else who may be or could
be interested in amateur radio . Young
people today respond to a different frame
of reference than in our day, and it's a bit
futil e at th is point to try and clone our­
selves. There are far more things to at­
t ract young people and occupy their t ime
than we ever dreamed of.The hig h school
student of to day may not have the slide
rule dangling from his belt : instead he or
she may be carrying a mini pocket.com­
outer .The youngster who eventually may
become interested in amateur radio may
not even have any interest in science or
dreams of an engineering career. Believe
it or not , amateur radio may look like fun
and an interesting thi ng to do for its own
sake. Some people can be attracted to
amateur radio without it becoming an ob­
session or compulsion. It's just some­
thing else the person does and enjoys as
an adjunct to everyday living.

By the way, the same thing holds true
to r any age group we wish to interest in
amateur radio. The person who hears
about amateur radio for the first time
probably doesn't know what amateurs
do, and probably the only frame of refer­
ence that exists to them is CB. Is it the
same? How is it di ffe rent? Can you an­
swer those questions without spending a
great deal of time casting aspersions on
both CB and CBers? We know it isn 't the
same thing. Why not just say no and go on
towhat it is? Why not pick out similarities
as some sort of basis for understanding
what it is that both services door are sup­
posed to do? You could even answer the
question with a yes. They are similar to
the extent that both CB and amateur ra­
dio involve talking to other people . The
main thi ng is that you are communicating
something to someone using their frame
of reference. It doesn't do much to start
off te lling them about the 87 major con­
trols and the 32 lesser controls on the
new " XK Zomer" with 1598 memories in­
cluded .

If there was a bumper sticker out there
that said, " Ask Me About Amateur Ra­
dio" and you had one on your car, what
would you say to someone who actually
asked you? Those of you who have call ­
letter license plates must on occasion be
asked what they mean. After all , it's too
hard to pronounce. What do you say? We
as individuals are the front line informa­
tion source as to what amateur radio is all
about. Our attitude and our w illingness to
help, again as individuals , will do mo re to
increase the amateur populat ion than
any group effort.

What you say obviously should be with­
in the context of what the person (of what­
ever age) understands. After all , it took
considerable time for you to learn what
you th ink you know. Frame it in a positive
way so as to pique someone's curiosity.
Are you prepared to be an Elmer? Send­
ing someone to a club can prove to be a
big turnoff as they are shunned by some
old-timers who really want to keep things
as they are . Are you wi lling in a sense to
pay back for the time and effort someone
put into you to get you where you are to­
day? It's not an easy job, but think about
it .

Another Secret Boon
Besides amateur radio as a best-kept

secret, there exists w ithin the US govern­
ment another secret. This secret , how­
ever , is rea lly out there in plain sight. I'm
talking about the United States Govern­
ment Print ing Office. Not only do they
have regional offices where you cango in
anytime and browse through about
15 ,000 titles on just about anything you
can think of , but they a re current ly in­
volved in a new awa reness program to
make sure that you know they exist. The
books are priced remarkably low and
cover a multitude of interests. If you
would like a copy of their new catalog fea ­
tu ring over 1000 titles, write to : New Oat­
alog, P.O. Box 37000, Washington, DC
20013. Best of all , this new catalog is ab­
solutely FREE. The catalog also tells you
where you may be able to find a regional
store near you .

12MPO Visits CO
We had a visitor the other day, Mario

Ambrosi , 12MQP. Mario is the Awards Di­
rector for the Assoclazfone Radloamatcn
ltaliani (ARt), the Italian equivalent of our
ARRL. Mario was in this country on busi­
ness and came to CO to interview me for
thei r magazine, RadioRivista . Mario is
very involved with awards , OXing , and
contesting . After our interview we had a
long leisurely lunch (I have to admit I do
like that custom.)andwe talked about US
amateu rs and Italian amateurs in gener­
al . If you set aside the language barrier,
we' re pretty muc h the same with the
same problems of growth, getting young
people interested in amateur radio, and
ove rcoming the "I've Got Mine" club. It
tu rns out that there aren't as many Italian
amateurs as I thought, but Ma rio offered,
" Perhaps they ' re all on at the same
time. "

73, Alan, K2EEK



RS-232 Compatible

Goodbye to Packet Only Controllers

PAKRATITM
Model PK-232

Late last year AEA broke new ground by introducing the first five mode amateur radio computer Interface
with Morse, Baudot, ASCII, AMTOR, and Packet...the PK-64. Now AEA has another breakthrough....the PK·232.

Five Mode Versatility

The PK·232 makes any RS·232
compatible computer or terminal
the complete Amateur digital
operating position. By using a
simple terminal program any com­
puter with a standard RS·232 110
can connect directly to the PK·232
and be ready for operation in
minutes. The internal autobaud
program allows 300, 1200, 2400,
4800, and 9600 baud communica­
tion between the computer and
the PK·232. All decoding, signai
processing, and protocol soft­
ware, for Morse, Baudot, ASCII,
AMTOR, and Packet, is on ROM in
the PK·232. The PK·232 is a Z·80A
based system and has hardware
HDLC using the Zilog 8530 SCC.
The internal modem of the PK-232
can transmit Packet at baud rates
of 300 and 1200, with the option of
using an external modem for 2400,
4800, and 9600 baud.

Prices and specif ications subject to
change without notice or obligation

An Operators Dream

With twenty-one front panel in­
dicators it's easy to monitor
operation. Separate indicators
show operating mode, current
operating status, and data carrier
detect. A front panel switch
allows selection of two separate
radio connectors, no more swlt­
ching cables when jumping from
HF to VHF. The front panel
threshold control adjusts squelch
for both HF and VHF. The AEA
standard discriminator style tun­
ing indicator makes tuning easy in
any mode and on any band.

Serious VHF/HF/CW Modem

The PK-232 also includes a no
compromise VHF/HF/CW modem
with an eight pole bandpass filter
followed by a limiter discriminator
with automatic threshold correc­
tion. Once the operating mode is
selected the modem automatlcal·
Iy selects the proper bandwidth,
200 hz for CW, 450 Hz for HF, or
2600 Hz for VHF. Transmitter
tones are low distortion sine wave
phase continuious AFSK. The
PK-232 will receive wide shift RT­
TY signals, but only transmits 200
Hz shift on HF.

AEA Quality and Price
All this plus the high quality you expect from AEA. An easy to read

and understand manual, most cables and connectors included, and a
service department to answer your questions. The PK·232 is the one
unit that does it all with your IBM, Apple, Radio Shack, or almost any
computer. With an Amateur Net price of $319.95 you can't wait any
longer. Call your local AEA dealer and order the new PK·232 today.

Brings you the
Breakthrough!
o 1~8lI

""'.'''<10 Ul O O<" ,"" ...."'.'IO'n, "'"

Advanced Electronic Applications, Inc.
P.O. Box C·2180, Lynnwood, WA 98036-0918 (206) 775-7373 Telex 6972496 AEA INTL UW
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NoaRM, Maybe No Hobby

Editor, CO:
Hugh Cassidy 's OX column in the May

1986 issue contained some excerpts
from a paper presented by NZART at the
6th IARU Region III conference. Basical­
ly, the paper was an attack on DXing and
DXpeditions. While Cass parried the at­
tack with his usual aplomb , I think the
NZART paper represents a level of in­
tolerance becoming all lao frequent
amongst amateurs. The rea l complaint is
that DXing causes QRM . Contests also
cause QRM. Certainly all of us at one time
or another have been bothered by aRM
from a OX pileup or a contest. Getting rid
of those two activities would get rid of all
that CRM, right?

Seems we hear thai very cry at every
sunspot minimum. With everybody
crowded into one or twa bands , it is natur­
al to expect CAM levels to increase. But if
we set a goal to reduce DRM by deleting
contests and DXing , why not do it right
and get rid of ragch ewing , too. Who
hasn't been bothered by th e a RM from a
couple of guys just chewing the rag? At
least conlests usually limit themselves to
weekends, and OXers tend to hang out at
the low end of the band. But raqcnewers
are everywhere . high and low. and they
don't rest during the week . If we could get
rid of ragchewing . think how clean Ihe
bands would be! And if we were to jUdge
amateur activi ties by merit, I certainly
would have trouble placing disc ussions
of he rnia operations ahead of wo rking a
contest or ye lling in a pileup.

But why stop there? Other causers 01
aRM abound. It has been said that nets
often just start up on a frequency even if
there is already someone there. Get rid 01
them, too ! How about all those lunny
sounds we hear; RnY, SSTV. AMTOR,
etc.? Most at us secretly believe that
those modes never communicate with
anyone ; they just get on there to cause
QRM . Since no one knows what they are
saying anyway, they can a RM with total
impunity, rig ht? Out the door w ith them,
too.

Let's not limit our quest to HF, either.
Ever get near a big metropolitan area and
key up the m ic only to hear about 6 re-

· CO encourages its readers to send in for
pUblication letters expressing your opin­
ions, ideas, etc. We will print them as
space permits, and we reserve the right
to choose material as we see fit. Please
address all correspondence to " Our
Readers Say" care oroo.

Say: *

peaters aUlD back at you? What a mass
of ORM. Let 's scrap all repeaters !

So what is safe? Mccnbcunce. per­
haps. No , I saw a OSL card once pro­
claiming the EME equipment was "2 x
88771 kw-HI !" (And this Irom a country
where a single 8877 would be illegal.)
Since it is a well-known fact that high
power causes a RM, we should disallow
moonbounce also. In fact , we could just
about leave those hardy few emergency­
prepa redness types, who never get on
the air until disaste r strikes. Of course,
with all those fr equencies not in constant
use , it might be a titt le hard to keep any
ham bands at all , but I guess we would
have to make some sacrifices to rid the
bands of ORM .

On the serious side, ALL transmitting
activities cause someone ORM . ORM is
the end result of using our ham bands, of
enjoying our hobby.While none of us likes
ORM, we must all learn to accept it as
part 01the game (as long as it is not delib­
erate ORM, of course). There w ill always
be ragehewe rs; th ere wi ll always be con­
testers and uxers. Being intolerant of an­
other amateur 's activities is no way to en­
hance your own preferences .

I think the NZARTpaper shows not only
a gross into lerance for the activities of
other amateurs . but presents a narrow­
minded approach which can only be di·
visive 10 amateur radio. t think the au­
tho rs of the NZART paper owe radio ama­
teurs an apology, although I personally
w ill accept a well-executed DXpedition to
Peter I Island .

Dan Robbins, KL7Y
President , Alaska OX Association

Wasilla. AK

C6A Land- "No Problem"
Editor, CO:

I enjoyed reading the article " It' s Bet­
ter in CG Land" in the June issue. I hold a
ICGA license. My XYL and I go to the
Grand Bahama Island every year, and
this past October I took my Yaesu FT757
GX and a 12 loot 3 band % wave sloper
antenna with me. It was great fun and
very inexpensive. The only thing that dil­
ters between N41 FDIC6A and my trip was
that I didn't have to leave a deposit on my
gear and didn 't have any problems at all
bringing my equipment tnto this country.
The only question asked of me was il I
was going to take my gear back with me. I
said yes ,and that w as it. Soas they say in
Ihe Bahamas. " No problem." Hi Hi.

So keep up th e good work, CO. and I'll
be looking fo rward 10 the next issue.

Charles E. Curtis, KA80FP
New Lebanon, OH

s.y You Saw It In CO
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• Amat.ur RadioCIIsses - Chelsea Civil Defense
will sponsor amateur radio evening classes at
Chelsea High School starting september 11 ,
1986 lor nose interested inObtaining a Novice
(basic level) ham license Of a Techni­
ciar'lfGeneral license. For more information
about amateur radio and classes, write to
Frank Masucci, 136 Grove Street, Chelsea,
MA02150. Enclose your telephone number.

• Gr.nd Haven, Michigan - The North Ottawa
ARC will operate KA8USK aboard the U.S.
Coast Guard Cutter Mackinaw as part of the
Grand Haven Coast Guard Festival July 30 to
Aug, 3. Suggested Frequencies: SSB 3.875,
7.265,14.250; CW 7.050, 7.1 10, 14.050, Time
17OO-01OOZ. For CommemoraUveCertificate
send aSl and 9 x 12 SASE (39') to NOARC,
Box 44, Ferrysburg, M149404.

• CoIumbu. ARA Special Event - From Aug, 1-17
the CARA will sponsor a special event from the
Ohio Stale Fair. Anyone contacting WaTO on
80 through tometers. 11 a.m. 10 9 p.m.,ls eligi­
ble for an award. Exchange is name,OTH, and
RST. Send log extract or aSL and SASE to
W8TO, All : State Fiar Event Coordinator, 280
East Broad st.,Columbus, OH 43215.

• Canton, OH - The Pro-Football Hall 01 Fame
Greatest Weekend will be celebrated by the
canton ARC. WeAL. Operation on Aug . 2- 3
from 17ClO-22OOZ each day on SSB 14.270,
7270: CW 14.060, 7060. OSL card is available
for all contacts. Send SASE to Randy Phelps,
KD8JN , 1226 Delverne Ave., SW, canton, OH
44710.

• O.hko.h, Wisconsin - The Fox Cities ARC will
operate W9KKK 1300-2200Z Aug . 2-3 In con­
junction with the 34th annual EAA Interna­
tional Fly-ln Convention and Sport Aviation Ex­
hibilion. Suggested frequencies: 3,875, 7.250,
14.250. Send aSl and SASE via Dick Roll,
W9TA, 933 Melissa St., Menasha, WI 54952 .

• Akron , Ohio - " I Talked Derby." The Cuya­
hoga Falls ARC will have a special events ste­
tion at Derby Downs, Akron, Ohio, for Ihe All
American Soap Box Derby, Aug. 7-8 from
2200-0300Z and Aug . 9 from 13QQ-19(X)Z.
Evening frequencies are 7.250 ± and 3.940 ± :
daytime frequencies are 7.250± and
14.270± .caIlWfNPV.Foran8 x to cernn­
cete. send a 9 x 12 SASE with suitable post­
age to WfNPV, P.O. Box 614 , Cuyahoga Falls,
OH 44222. (Send by 9-1 s--.as.)

• CRAG GSa Party - Aug. 9 from 1800 UTC to
18OOUTCAug. 10. Frequencies: 7080kHzand
14280kHz. Mode:CW and phone.OSl: Acern­
ncate confirming the OSO will be available.
oceretcrs are asked to send 5 lACs with their
own QSL to CRAO, P.O. Box 2341, Quebec,
Que ., canada, G1K 7PS.

• H.rmony, New JerllY - The Penn-Jersey ARC
will operate W2SJT to honor the Oxlord Fur­
nace from 1600 UTC onAug, 9 until 1600 UTC
Aug. 10, Operation will be on 2m, 450, and all
HF bands. For certificate send OSl and 3
stamps(66 cents) 10 Ron semoncne. WB2TOJ,
263 W. carlton Ave, Washington, NJ 07882.

• Rothester, Minnesou- The IBM RadioClubwili
operate special event station WD0GNK on

9.5 it 50 mph

95 fit OOmph

16 @'60mph

16 @60mph

205 h

21 ft.

21 .5 It.
21 ,5 h.

HG-37SS

HG-52SS

HG-54HD

HG-70HD

TELEXCOMM
9600 Aldrich Avenue South

Minneapolis, Minneso1a 55420

FREE FREIGHT
Order any Hy-Gain tower from your
dealer fO( factory shipment ctrectto
you. Hy-Gain will pay the treight on
the tONer and any of Oll antennas ,
rotators and accessories ordered
for shipment at the same time,
This otter is limited to within
the 48 contiguous United States .

For detailed infonnatlon call toll fre e

1-800-328-3771
In Minnesota call 612-887-552B

OPTIONAL TOWER
ACCESSORIES
• Mast . Thrust Bearing . Coax
Arms . Rotators . Tower Gin Pole

Towers come complete WIth hinged base. mstana­
tlOl"l sleelwork . predrilled rotator plate and a
manual Winch.

Hy-Gam crank-up towers require no gUying and
conform 10 EtA, to me Uniform Building Code.
and are approved by los Angeles picense 1095).
UBC cccenents for building permits are avail­
able on request (specify lower model) befo re
you buy the lower.

TELEX,

Rugged, all steel H}K3ain antenna crank-up towers are galvanized
after welding. PrecisiOn welding fixtures assure straight and true
alignment of tower sections tor Close tolerance crank-up guide
systems. Diamond web bracing, 2.5 times the strength of ordinary
"w" bracing, adds strength where tower sections meet.
Open-end tubular steel legs are galvanized inside and ou t and
permit unrestricted moisture drainage. It all adds up to long
lasting, massive tower strengltl for antenna loads of up to
16 sq. n. at 60 mph.
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Aug. 16 10 celebrate the 30th anniversary of
the IBM Corp . in Rochester. Operation will be
from 14OO- 2100Z at 14.240, 7.280 phone,
7.140 CW, and 146.22/82. Certificate for QSL
and SASE via WD0GNK, IBM Radio Club, IBM
Corp., Department 868, Highway 52 North,
Rochester, MN 55901 .
• KCICP from Oelwein, Iowa - The Great Plains
ARC will have a special-event station Aug.
16-17 in conjunction with Railroad Days in
Oelwein, Iowa. Bands used will be 20 m at
14.235 + Of - 10 QRM, 40m at 7.235 + or - .
QAM, and 80 m at 3.970 +or -1 0 CRM. The
call used will be KCOCP. For certificate send
SASE and QSL to KCOCP, Box 203, Oelwein,
Iowa 50662.
• Waterford, Connecticut - The Tri-city ARC will
operate special event station KA1BB from the
Waterford, CT 1·95 weigh station. Mobile oper­
ators are e-pectally encouraged to call. Oper­
ation will be from 1700Z Aug. 30 through
2300Z Sept . 1 on 14.295, 7.245, and 3.395
MHz phone and on 7.130 MHz CWoTalk-in to
coffee stop on FM-1 46.52 direct and CB chan­
nel 19. QSL via Tri-Gity ARC, P.O. Box 686,
Groton, CT 06340.
• Old Pueblo Radio Club Special Event - The Old
Pueblo Radio Club will hold its 5th annual
spec ial event station from the OK Corral at
Tombstone, AZ. W7GV will operate from 1300
UTC Aug. 30 to 2200 UTC Sept. 1. Frequen­
cies: 21.380, 14.280, 7.280, 3.980 SSB: and
14.060,7.130,3.730 CWo QSL with an 8V2 x
11 envelope and 40 cents postage to W7GV,
P.O. Box 42601, Tucson, AZ 85733.
• Schaumburg Septemberfest Station - The
Schaumburg ARC will operate club station
WB9TXO from the groundsof the Schaumburg
Septemberfest, 1600-21OOZ August 31 . SU9­
gested frequencies are 7.286, 14.286, 21 .386.
For certificate send QSL to SARC, P.O. Box
94251 , Schaumburg, IL 60194.

• Thefollowing hamfests, etc., areslafedtor August:
Aug, 2, Upper Peninsula Hamfes!, Escanaba ,

MI. Contact Aileen Gagnon, WA8DHB, 9159
Bay Shore Dr., Gladstone, M14g837.

Aug. 3, Winchester Hamlest, Clarke County
Ruritan Fairgrounds, west of Berryville, VA.
Contact Rob Kinsley, NT4S, at 70~9-5113,
or SVARC, P.O. Box 139, Winchester, VA
22601.

Aug. 9, WAISHT ARC Swaplest, Indianapolis,
IN. contact Dave Johnston, K9HDQ, clo In
Tech nical Institute, 9511 Angola Ct., In­
dianapolis, IN 46268 (31 7-875-8640).

Aug. 9, Jackson County ARC Hamfest, Ripley,
WV. Contact les Shockey, WBBSNO, RFD #2,
Box 36, Sandyville, WV 25275.

Aug. 9-10, Greater Jacksonville Hamlest & Nor­
thern Florida ARRL Section Convention, Jackson­
ville, FL contact Jacksonville Hamlest Assn.,
P.O. Box 10623, Jacksonville, Fl 32207
(904-350-9193).

Aug. 9-10, Vermont, Burlington/Essex Interna­
lional Hamlest, Essex Junction, VT. Contact
Frank Sutter, 727 North Ave., Burlington, VT
05401 (home 802-863-5907; work 802­
657-6793).

Aug. 10, Hall 01 Fame Hamlnt, l ouisville, OH,
Contact Bill McNealy, WD8lFM, RR #1, Box
442, Bolivar,OH 4461 2 (216-874-3483).

Aug. 10, Mid-Atlantic ARC Hamlest, Warr­
ington, PA. Contact MARC, P,O. Box 352,
Villanova , PA 19085, or call Bob Josuweit,
WA3PZO, 215-449-9727 .

Aug. 10, Lancaster & Fairfield County ARC
Hamlest, Lancaster, OH. Contact lancaster
ARC, Box 3, l ancaster , OH 43130.

Ssy You Saw It In ca

Aug. 10. Central Kentucky ARRL Hamlesl,
Georgetown, KY. Contact Scott Hackney,
Kt4lE , 629 Craig lane, Georgetown, KY
40324.

Aug. 10, Grant County ARC Hamlest, Marion,
IN. Contact WB9EAP, Brooks Clark, 2202
South Boots St., Marion, IN 46953 (SASE).

Aug.10,HamlestersRadioClubHamlest,Willow
Springs , 1L. Call 312-598-4802.

Aug. 10, SI. CloudARCHamlest,S1. Cloud, MN.
Contact SCARC, Box 141 , St. Cloud, MN
56302.

Aug. 16, BranUord ARC Fleamarket, Brantford,
Ontario,Canada. Contact BrantfordARC, P.O.
Box 512, Brantford, Ontario, or call Gary ,
VE3MWL,519-759-3354.

Aug. 16, Electronics Extravanga nza, Brewster,
NY. Contact R. Dillon, N2EFA, RFD #7, Noel
Ct ., Brewster, NY 10509.

Aug. 16-17 , W7DK Hamlair, Tacoma, WA.
Contact Grace Teitzel, AD7S, P.O. Box 45079,
Tacoma, WA 98445, or call Eva Anderson,
206-564-8347.

Aug. 16-17 , Huntsville Hamlnt, Huntsville,
AL. Contact Dave Givens at 205-883-2760.

Aug. 17, Delmarva Hamlest, Del. Tech Com­
munity College, west 01 Georgetown, DE.Con­
tact Delmarva Harnrest. AI. 2, Box 244G,
Georgetown, DE 19947.

Aug. 17, Tippecanoe ARA Hamlest, lalayette,
IN. Contact Lafayette Hamfest, Rt. 1 Box 63,
West Point, IN 47992.

Aug. 23, Marshall County AR CHamllSt, Argos,
IN. Contact Bob Nellans, KB9DE, 219­
892-5224.

Aug. 23, Ramapo Mountain ARC Fleamarket,
Oakland, NJ.Contact Frank Lee, KA2ALS, 989
Crystal Lake Terrace. Franklin lakes, NJ
07417 (SASE) (201 -337-2290).

Aug. 23, Finger La kes Hamlest, Trumansburg
Fairgrounds, 12 miles NW of Ithaca, NY,Con­
tact David Flinn, W2CFP, 866 Ridge ao., Lans­
ing, NY 14882 (607-533-4297).

Aug. 23-24, 1986 Roanoke DIY. Amaleur Radio
Convention & Compuler Fair, Virginia Beach, VA.
Contct Manny Steiner, K4DOR, 3512 Olympia
lane, Virginia Beach, VA 23452 (804­
340-6105).

Aug. 23-24, Computerfest '86, Dayton, OH.
Contact Mark Hanslip, 513-268-7225.

Aug. 24, Bluelield Hamlest, Brushfork Armory,
1 mile north of Bluefield, WV. Contact Jim Per­
due, KC8NG, Rt. 5 Box 457, Bluelield, WV
24701.

Aug. 24, Five County Swap-n-Shop, Saginaw,
MI.Contact Don, 517-893-3475.

Aug. 24, Gloucester County ARC Hamlest,
Mullica Hill, NJ. Contact John, K2FJ,
609-589-2318.

Aug. 24, CPRA Electronic Exhibh, Ham, Com­
puterfest, camp Hill, PA. Contac t Paul McDon­
nell , N3BKI, 717-697-1880 (1 2 noon to 8 p.m.).

Aug. 24, St. Charles ARC Hamlest,St. Charles,
MO.Contact Eric Koch,NF0Q, 2805 Westminj­
ste r, SI. Charles, MO 63301 (314-946-0948).

Aug. 30-31, Shelby Hamlest, Shelby, NC.
Contact John T. l edford, N4GOO, 3410 Oak­
c rest Dr., Shelby, NC 28150 (704-482-4507).

Aug.31, Lebanon Hamlnl, lebanon,TN.Con­
tact Mary Fanning, KA4GSB, 4936 Danby Dr.,
Nashville, TN 37211 .

Aug. 31 , Bloomington Hamlest, Bloomington,
IN. Contact Bob Myers, K9KTH, 306 S, Fair­
view St., Bloomington , IN 47401 (SASE)
(812-332-1105).

Sept. 7, Fairfield County Hamlest, Norwalk Na­
tional Guard Armory, Norwalk , CT. Contact
Fairfield Hamfesl , P.O. Box 326, West Haven,
CT06516.

on hy-gain amateur

• Crank-up
Towers

• HF Beam
Antennas

• Rotators
• Rebates are based on itemized

proof of purchase dated July 1 to
September 30, 1986. Each pro­
duct must be itemized by model
number and price .

• Rebate :
$200 on HGS4HD/HG70HD
Towers
$100 on HG37SS/HG52SS
Towers
$ 50 on any Hy-Gain HF Beam
Antenna purchased with Ham IV
or T2X or HDR300 Rotator

• Rebate is limited to one of each
product category (beam anten ­
na, rotator, tower) and applies
only to products purchased for
personal use.)

• Rebate requests must be post­
marked no later than October
31 .1986 and mailed to
Telex Commun ications , Inc "
9600 Aldrich Ave. So..
Minneapolis. MN 55420,
Ann: Amateur Customer Service.

Time is Iimited­
Rebate Offer expires
September 30, 1986.

FREE FREIGHT
Order any H y-G a in tower from
you r dealer for factory shipment
direct to you . H y-Gain will pay the
freight on the tower and any 01our
antennas. ro tato rs and accessories
ordered lor sh ipment at the same
lime. T his offe r is lim ited to within
the 48 contiguous United States .

TELEX. rIHHliJijjJ
TELEX COMMUNICATIONS. INC.

9600 Aldrich Avenue South
Minneapolis, Minnesota 55420
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N5RM comes up with a possible (though unlikely)
new addition to the next Hy-Gain catalog_ If one
TH7DX Super Thunderbird antenna is good, why
not have a flock of them perched on a 145 foot
self-rotating tower?

TheTH28DX
How To Construct (Or Think About)

Four Stacked TH7DX Antennas
On A 145 Foot Self·Rotating Tower

BY R.H. MITCHELL·, N5RM

V#hen I retired a couple afyears back,
my wife and I contracted for a new house
on our farm. That entailed 20 months of
construction and pain. During the interim
Iwas planning, designing, and working on
antennas.

Originally I had intended to put up six
160 foot towers of Rohn 45 sections. The
towers were 10 be arranged in a hexago­
nal configuration. From the towers, wire
beams for 101hrough 160 meters were to
have been suspended. With the flick of a
switch (or two)-preslo-any of six di­
rections on any band. I had already re­
ceived 50 sections of Rohn 45 when san­
jty struck. Myoid associate and nxoeoi­
tion partner, Dick, K5IU, and I both decid­
ed that in a very few years I would be too
oldtobe climbing towers to repair and re­
rig wire beams. Therefore , it was time for
replanning. I had some ideas and some
hardware for the lower bands, but the an­
tennas for 10, 15, and 20 were the sub­
jects for some extensive dreaming.

Dick and I had been joking for several
years about putting up a rotating tower,
as J couldn't afford the legendary rotating
hill. I had been renting-temporarily, we
thought-a house in Greenville while our
farm house was being built. There I put up
a TH7DX beam to tide me over. It worked
very well and one day inspiration struck.
One phone call:

"Dick, what do you think about four
TH7DX beams stacked on a rotating
tower?"

"Great! How are you going to phase
them?"

"Route 4, Box 9thJ, Greenville, TX 75401

Say You Saw It In CO

"Easy-phasing lines , relays, and
t ransformers ."

"Sounds great. What do you want me
to do?"

"The mechanical design."
"Okay, tell me what you want. "
(In real life Dick is a brilliant mechani­

cal engineer in the oil-field exploration
equipment design and manufacturing
area. He holds multiple degreesandeven
more patents.)

Dickspent weeks studying anything he
could find on rotating towers. Dennis,
N5UA, had built up a good bibliography
on the subject. Finally Dick decided that
all the designs he had seen were too com­
plicated or too expensive , or required
towers that were far too expensive, or
that the designs had been conceived by
Mickey Mouse and were not safe near
civilization.

In the meantime I had decided that the
tower should be about 145 feet high to al­
low 35 foot spacing between beams. That
meant about 4 feet of tower sticking out
of the ground, about a foot allowance for
" rotator things, " and 140 feet of tower ro­
tating above that. Bearings were to be at
35,70,105, and 140 feet. Each TH7DX
beam was to be mounted 2 feet above its
bearing.

Our first plan called tor the use of com­
mercially available ball-bearing races as
the rings inside which we would rotate
the tower. Unfortunately , the rings would
have cost about $1600 each in quantities
of one to four. In five or more quantities
they were down to about $11 50 each,
which meant that I could buy five cheaper
than four. However , bearing cost, wit h
tax, would have been at least $6000 . The
next shock came at the machine shop

Fig. 1-One of fourbearing rings. Note the
machined cut for the cam followers to

ride on and against.

where Dick priced the attachments nec­
essary to make the ball-bearing races
that attach to the tower and to the guy
wires. That came out to about $1200 per
guy level. This was going to run into
money. That started the next redesign.

Dick's next design, which was the one
we used, called for the use of a machined
6061·T6 aluminum rin g that was to be 2.5
inches thick , with an inner diameter of
23.6 inches, outer diameter of 32.13
inches, and with a 1.1 3 inch cut on the
lower face from the inner diameter out to
27.73 inch diameter.This is shown in figs.
1 and 2. Dick had decided to use three
cam followers as bearings at each guy at­
tachment point to the tower legs. One
cam follower rode under the aluminum
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Fig. 3- The tower-mounted fittings for the cam followers. The under andsideways fol­
lowers are shown installed. Themounting hole for the downward follower canbe seen.

erecting a tower on tap of the thrust bear­
ing, Dick added three threaded rods with
washers, nuts, etc., to hold the plates
apart . When the rods and nuts are tight·
ered. the assembly is huskier than a con­
tinuous section of tower would be. In fig .
10, K5lU is adjusting the safety rods. A
small level is placed on the upper side of
the lop plate for alignment .

Then we started assembling the tower .
The frequently aforementioned K5lU and
Greg, MSC, did the climbing. Scotty,
NDfP, and I were the ground crew with
addit ional help from Gerald, KSGW, of
Texas Towers. (see fig. 11 .)

Erection went smoothly. Using the gin
pole, Dick and Greg were able to handle
the 80 pound doughnuts. The rings were

Fig. 4- This view shows the base top plate, thrust bearing, large and small sprocket,
drive rod, and bottom plate for the rotating tower.

tion is perfect after minimalliddling with
values. Dick removed the limit arm from
the rotator, of course. Now I have the nor­
mal 360-degree rotation and readout­
plus the ability to go to about 430 degrees
(70 degrees right of north) in right rota­
tion, and minus 80 degrees (80 degrees
left of north) in left rotation. This saves a
great deal of time when I am in tne qeoer­
at neighborhood of north and want to go
from northeast to northwest , or vice ver­
sa, as the HDA·300 is south-centered.

The drive shaft with its bearing is
shown in fig . 7. All of the parts.tess rota­
tor, for the rotating system are shown in
fig . 8. When all these parts are tied to­
gether with the rotator, they make a neat
package, as fig . 9 illustrates. Before

Fig. 2- A bearing ring with an attachment
for a clevis.

ring to hold it up. The second rode under
the ring ,pressing against the vert ical sur­
face of the cut, in order to hold the ring
away from the tower (see fig . 3). The th ird
cam follower rode on top of the ring to
hold it down. CNe later decided that this
last wasunnecessary .At $1 2 per cam fol­
lower , this would save about $150, if four
guy levels were to be used.) We had all
manner of fillings and attachments , but
Dick and I assembled guy stations on all
four pertinent tower sections in a few
hours.

One word of caution on th is approach:
The aluminum ring has to be cut from a
very large and expensive slab of alumi­
num. I found a friendly machinist who
agreed tocharge me only for the machine
work and the actual weight of aluminum
used. He was able to use the rest for
other purposes . Few machinists are that
friendly . We used about 80 pounds of
aluminum per ring, plus the amount lost in
the cut in the lower face .
. Next Dick tackled the rotating system.
He decided touse a plate mounted on top
of the 4 foot stub, a thrust bearing mount­
ed on that lower plate, then an upper
plate which was fitted into the tower legs
(see fig . 4). The upper plate has a sprock­
et mounted to it for a chaln-c rtve rotation­
al system (see fig . 5). The chain is driven
by a sprocket one-nan the size of the one
onthe tower prate. A large shaft mounted
in a bearing transmits the torque to the
small sprocket from the rotator mounted
on a shelf below all this (see fig . 6). The
Hy-Galn HDA-300 Aotator was selected .
While it probably would have handled the
rotating tower with no problem, I did not
like the idea of all that whirling mass
above the tower coming to a sudden stop
from 1 APM. This 2:1 gearing presented a
new problem:What direction is the digital
indicator in the HDR·300 going to show
with that reduct ion? Well, if one takes a
500 ohm, 3-turn, precision potentiome­
ter , substitutes it for the 1000 ohm poten­
tiometer in the HDA·300, then adds ap­
proximately 250 ohms on either side of
the new potentiometer, direction indica-
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KINPIIO
KR·400 , 45.00
KA-600 229.00
KR-2000RC 439.oo
KA·5OQ 175.00
KA·5400 295.00
KR-5600 " ..369.00

IONI ,unD TOWElS:
25G sections 48.00
45G sections 109.oo
TB-3 bearing 49.95

Full li ne of genu ine ...
accessories lor complete

tower installations.

HG-37SS
HG-52SS CAWWlrTt
HG-54H D FOI PIlei.&..
HG-70HD REBATESl

Hy-gain lowel'$ shipped
freight prepaid In
continental U.S.

PHluymAtl (Non-eonducllng,
electriCally transparent glJ)'

systems) In stock .

TOWERS
HY-GAI CRANJI.U'

TOWERS

ANDREW HELIAX

antennas & towers

Today's besl buy In a tower.
All steel, galvanized and
Rated at 10 and 18 SQ. II.

TB.EX ..
AR40 ", " .....•~ >
CD 45 11 " ii: ~
HAM IV " """ a. 0
T2X ......"" "" " ~ ~
HDR-300..""...."" U ~

W u....
W1RE&CABl£

ANIINNA WIRE IlflDEII COAX
coooerwerc 0.121ft 9913 low 1055 " 0.42111
12 gao AG·2 131U (8267) 0.40Ilt
Copperweld ....""...0.101ft AG-8JU (8237) " 0.321lt
14 gao AG-8IU (8214) 0.351lt
Ladder line...••" .......0.1Q'ft AG-8X (9258) ".0. 19/1 t
450 ohm RG·11A1U(8261) 0.37/ft

RlIIOR CAIllI
RG-59fU (8241) 0.14Ift
AG-581U (8240).." ..0.1 31ft

Std: (6-22, 2·18) O.191ft QUurm DISCOUm
Hvy: (6-18, 2·16) 0.35111 0tI WilE UD CAllI

COlI JUILlR111 PlECIT rnms WTTI COIIECTOIS JlT&CIO
COAXIAL HARNESSES MADE TD YOUR SPECS

WE STOCK: Roof Towers and Tripods, Masts, Guy Cable,
Anchors, Guy Insulators, Brackets and Bases.

ROTORS

Fold-over towers shipped
freight prepaid. Prices 10%

higher in weetem slates.

FDLD-OYElS:
FK2548 869.00
FK2558 929.00
FK2568 979.00
FK4544 1179.oo
FK4554 1279.00
FK4564 1369.oo

FlEE-SUI.ac:
HBX-40..................•198.oo
HBX-48.................•.265.00
HBX·56 335.QO
HDBX-40 249.00
HDBX·48 325.oo

LET US
BID A

FREIGHT
PREPAID
HY.QAIN
TOWER·

ANTENNA
FOR YOU.

AMPLIFIERS
by

AMERITRON
MIRAGE

MFJ
Tuners and

Accessories

AMERIIROII

-:-:----.!!HHl~.,-:
1:1 Bafun .. 11 .oo
ctr.msutetcr 6.oo

A3 .
A4 >
R3........................... «
OWL ..................... g
AV3........................... ....
AV4.............••........••..
AV5........................... j
4O-2CD.•.......••........ <
A50-5 ....•.........•......... (J
617-6B .
ARX·2B fa
147.11...............•.......

0A147·22 _
A147·20T a::
215WB ~

32·19 ..J
42·18 <
220 B U
424B W
41 8T 8 ~

A144·20T f/')
AOp·1 .

KT34A 335.oo
KT34XA ..•...............479.oo
4OM·' 169.oo
40M -2 300.oo
4OM-3 449.00
40M·4 639.oo
2M·1 1X 56.95
2M·13lBA 76.95
2M·16lBX 95.00
22Q.1 4X 79.95
22Q. LBX 95.00
432·20lBX 67.95
432·30lBX 95.00
2M·22C 112.oo
435-40CX 147.oo

KLM WORLD CLASS
ANTENNAS IN STOCKl

>«o
o
~

-'
-'«
(J

Ul
W
(J-II:
D..
-'«-(J
W
D..
Ul

ACS-8V and AC5-4 remote
LT 2OCN'I 18.95 coax switch 119.95
HT 2KW 24.95
AT 2fX1N DIx 28.95
HV2KWDIx 31 .95
DX·A Sloper 46.95
NEW ! COAX SWITCHES

COAX·SEAL ..... $2.00lroll
7" end insulator 4.951pair
118" nylon rope O.05Ift

ANTENNA SlIPPUES
AIJ'IIA.OO.TA

MOSIIY

TH7DX••.....••••.......
THSMk2 .....••••......
Explorer-' .
30140 add-on....•...
2048A5 .
2058A5 .....••.......••
155BAS .
1058A5.....•........•.
Disc. 7·1 .
Disc. 7·2 ..•. ......... ..
Olr. Kit 7-3 .
16AVTIWBS .
'4AVQIWBS .
2800 .
SBDQ..................•.
V2S ....... .•..............
21485....•.........••...

NEW OSCAR
SYSTEM

TA33Jr 179.95
TA ·33 235.oo
TA ·40KR 89 .95
Cl·33 269.oo
PRQ.37 465.oo

ALL TElEXIHY-GAIN
PRODUCTS IN STOCKI

BUT1IRNUT
HF6V...••......•........•.112.00
HF2V 109.00
TBR-l60 Co ils .46.95
AMK 11..................••.. 41 .95
STR It 29.95
TlK 14.95
HF4B 189.oo
2MCV 42.95
2MCV·5 49.95

ANTENNAS
HY-GAIIl

CIRCLE 125 ON READER SERVICE CARD



Listen forYaesu's FT-767GX every­
where you mi~t hear it: HF, 6 meters,
2 meters and ,0 em.

You'll hear operators calling it the
ideal HF/VHF/UHF base station for
small hamshacks and apartments.

And they'll rave about its full ­
featured performance and highly
attractive price.

You see, the FT-767GXcontinues
the price/performance trad ition of
our popular FT-757GX. But with even
more features.

When you're ready to expand
beyond HF coverage, just plug in
optional modules for 6-meter, 2-meter,
and 70-cm operation.

As standard equipment, you get a
built-in HF automatic antenna tuner,
Ae power supply, digital S\\'R meter,
digital power output meter, electronic
keyer, and ew filter.

And operation is smooth and intui­
tive with keyboard frequency entry
Dual VFOs that tune in IO-Hz steps.
Adigital display in IO-Hz steps, And
ten memories that store mode, fre­
quency, and eTeSS tone information.

The FT-767GX is ready to operate
full duty cycle at full rated power

CIRCLE 106 ON READER SERVICE CARD

output for up to 30 minutes. And it
listens from 100 Hz to 30 MHz.

Plusyourstationis really complete
with full ew break-in, our patented
Audio Peak Filter for ew operation
a eWTX offse t variable 500/6001706
Hz, IF shift, an IF notch filter, a
Woodpecker noise blanker, a VFO
tracking systemfor slaved NB VFO
tuning, and optional eTeSS unit for
repeater operation. And that's just
a partial list'

But the best way to discover its
fu ll-featured performance is to visit
your Yaesudealer today.

Yaesu's FT-767GX. The affordable
way to be heard on HF, VHF and UHF.

laesa USA
17210 EdwardsRoad, Cerritos. CA90701
(213HlM ·2700
CustomerService. (213)404 ·4884
Parts:(213) 404-4847
YaesuCincinnati Service Center
9070 Gold Park Drive, Hamilton. OH45011
(513) 874·3100
Prices and specifications subject to change
wnhout notice.

------ -
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-10 Chenneillemory
-Built In SUb AudlbNi Control
-Meny FNture., See Your Dea"r

WATCH ALINCO GROW!
, more new

. be introduc~ng
We w~ll . h very near
.' roduc t S ~n t e

and exc~t~ng p t miniatUres.
of t he a r

future. NEW state . iatUre 4 4 0-4 50MH~
• new eu,n

140-l50MHZ HT s. , dio and neW
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-140-149.995 MHz eo....... MARS end CAP
_Progf1lmmab.. Bend scan
-Programmab.. Non-Slandard Repea'" 0 ....,
-Unique Control Knob
-Comptetely prognmmable From Microphone
-25 Wall High . 5 Watt low
-Buill In Lithium Back Up Be.-ry
-Up/Down Control On Mlcrophone

2m FM Handheld Tl1Inacel.,er
-2 Band HT

BandA 1. 150 '1Hz
Band B 150-1eoMHz (R.ceI.. Only)

-10CMnnelM-.nGI,
-Bunt",n Sub Audlb!eTonn
-httery S_ Function
-3 wan. Output Standard; 5 Watt. with
12V-.pt.

-Don't dectde on a handhekI unlll ,OU~
..en Allnco'. n.....t1

ALM·203T
LI.I $345.00

Allordable performance Is Ihe final output of the.e work·
horus. Theae high elflclency, high output, regulated .up·
pUe. each comes with aulomalic current limit and shut down
protection. Choose from 4.S to SS amps of output. LI.t Prlce.
From $69 to $333.

L1.t Pric.s From $89.95 to $158.00
-2m. 114m Md 70 em micnlllnHrampilfiera
_3 ••n.ln provide 30 10 50 .aU. out 10conY8rt your HT"to a high
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pl. Imp. 0...... ..rtItl.1Cldb o-In FEr~~~ with an
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Fig. 8- The mechanical components that
make up the antenna rotating system

prior to assembly.

Fig. 9- The completed rotating system.

Fig. 7- Drive rod with small sprocket.

Fig. 6- These are the attachments to mount the Hy-Gain HDR-300 rotator and to cou­
ple the rotator to the drive shaft.

Fig. 5- The farge sprocket is shown in­
stalledon the base plate (here it isshown

inverted) of the rotating tower.

hoisted up, then lifted and dropped down
onto the prepositioned cam followers .
The fir st ring was attached 10 the guy
wires, as shown in fig. 12 , and three of us
adjusted guy wires for verticality of the
tower. In fig . 13 Dick is attaching the th ird
guy station . When we got the last section
up. we readjusted all guys using a survey­
or 's instrument called a theodolite to en­
sure verticality. Then we rested. The next
week Dick came back with some cable. a
pulley, and some c lamps, and we made
an aerial tramway system. His truck
bumper was the base point , and the top
point of the tramway was tied 10 the tower
about 5 feet above the desired guy level.
Greg and Dick got all four beams up and
bolted to the same face of the tower . Two
horizontally mounted ang le-iron pieces
were bolted at each of the four guy levels
to the two legs on the desired side 01 the
tower, and bolts Irom the Hy-Gain boom­
to-mast fitt ings were run through the an­
gie irons. Even though it rained, all four
beams went up in one morning . SCally
and I were the wet ground c rew.

AU the mechanical design and con­
struc tion worked beautifully. When the
drive chain is removed , the total st ruc­
ture can be turned by hand by one man on
the ground. In lact , one man can give the
tower a twisting pull and get a turn or so of
spin. The Hy-Gain HDR-300 turns the
mast easily . Oddly , when rotation is
stopped, the tower does not coast more
than a degree or so with the brake off.
Also , it does not drift in winds of abOut 30
MPH with the brake off. This is in marked
contrast to the action of the HOA-3OQ on
my 7 MHz beam. We speculated that pos­
sibly tne 2:1 stepdown was responsible ,
but in reality, fr iction in the seals 01 the
base bearing, cam lollowers , and drive
shaft cau ses this. In any event , the
TH2BOX rotates-and stops-perlectly,
even if slowly .

Dick made many calculations on the
safety margin of the array. His last word
on the subject was that this design had a
3-t0-1 safety factor in a 100 MPH wind. El­
ements probably will start blowing away
after that , so he didn 't calculate further.

As I told Dick at the start of th is project ,

Say You Saw It In CO
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Upper/lower
selector relays

L_---7 ' O
,~_~ ..Jr Shack

A1

A3

Fig. 14- A simplified basic phasing dia­
gram for the TH28DX. 5, and 52are de­
tailed in fig . 16. The upper and lower se-

lector relays are deta iled in fig. 17.

formers are used to bring the impedance
back upto snonrns. and the next lines are
again 50 ohm flat lines.

Relay boxes, as shown in fig . 16, were
mounted at the intersection of l 1 and l 2,
and at the intersection of l 3 and l 4. The
matching sections for the upper and the
lower pairs are identical. Relays are
DPDT " surprise" ceramic insulated an­
tenna relays, with 24 volt DC coils . Size is
about 2.75 inches long by 1.75 inches
high and wide . The t-net coils are air­
wound of number 14 tinned wire and are
adjusted for a 1:1 SWRwith a 25 ohm load
on the output and a 50-0hm SWR bridge
on the input. Capacitors are fixed ceram­
ics. transmitting type. of 5000 volt rating .

Say You Saw It In CO

Fig . 13-K51U is shown attaching the third
guy ring .

the three 50 to 25 ohm intersections. Af­
ter a couple of weeks of work I gave up on
that . having been unable to make a trans­
former that approached a 1:1 SWR
across all three bands.

Therefore, the system decided upon
used 50 ohm phasing lines and 50 to 25
ohm l-nets where needed. Belden 9913
cable was used to minimize losses, while
still retaining mechanical flexibi lity . The
L-neta have a 0 0 between 250 and 300,
whi le the circuit a is one for a 2:1 impe­
dance transformation level. Even at the
maximum 2:1 SWR. losses in the Q-nets
are less than one percent of applied
power.

In fig. 14 each of the phasing lines, l1
through l6, is an electrical half wave­
length on 14 MHz. (Calculated length
came out very close to the grid-dipped
length of 29 feet, 8 inches.) Thus, 50
ohms into the line produces a flat line.
Where two lines are joined, the result is a
25 ohm load . Here, 50 to 25 ohm trans-

Fig. 12- The first beanng ring is shown in
place with its guy wires attached.

18 • CO • August 1986

Fig. 11 - Gerald Williamson, K5GW. of
Texas Towers, lands a hand.

Fig. 10- Here K5/U adjusts the threaded safety rods .

the electrical design was easy once it
was decided what we wanted to do. I orig­
inally contemplated having the ability to
select any one , two, or all four of the
TH7DX beams. After considerable
thought-and finding that ceramic insu­
lated relays were not as easy to come by
as they had been-I settled for being able
to select:

A. All four in phase.
B. Upper pair in phase.
C. l ower pair in phase.
D. Any of the above on 10, 15,or20.

That got the cont rol wiring down to one
eight-wire cable , and the mechanical
construction down to three boxes.

One option considered involved the
use of 500hm, 750hm,and 37.50hm (two
parallel 75 ohm) cables to do the match­
ing. That would have involved a lot of ca­
ble and some possible added loss from
mismatch in the cable .

Originally I had intended to use 50t025
ohm broadband toroidal transformers at
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e have a

Radio

In the beg inning Henry Ampl ifiers
were for commun icat ions. Many sti ll
are. Amateu r, commerc ial , MAR S,
military, short wave broadcast, FM
broadcast, VHF link, domestic,
foreign.. . Henry ampl ifiers go
everywhere for d iverse services. HF
point-to-po int, VHF, UHF, SSB, AM,
FM, RTIY, packet, meteor burst, digi­
tal , marin e shore station.. .are you
beginning to get the idea? If you need
a special purpose vacuum tu be
ampli fier for a specific freq uen cy from

2 M Hz to 500 M Hz at power levels up
to 10,000 watts , we invite you r inqui ry.

But commu nications is on ly the
beg inn ing. Think abou t plasma
generation , sputtering and etching,
thin fi lm depos it ion, laser excitation,
nuc lear magnetic resonan ce (N M R),
photo-emi ssio ns and mass spec­
trometry, scientific research , ind ustrial
production. . . Henry equ ipment is
used in all of these application s. We
have always been custo mer driven
and still are.

Recent p ro jects inc lude:
10,000 watt 41 MHz Meteor Burst 4 ,000 watts 145 MHz VHF

U,S. AIr Force Pomt-to-Pom t - Indon esia
10 ,000 watts 60 Mhz 3 ,000 Viatts 3 20 MHz

US AIr Force Pul sefor Satellite Test station. Hughes AIrc raf t.
•2 ,000 watts 4S MHz 5,.000 watts 400 MHz

nu merous customers includIng SHA PE Head quarters, ~Ise fo r Laser Excita tion, University 01canro-ma
u.s. u eot. of Interior, The M,tre Company, M-A Com. Etc . 2,500 watts 27 .12 MHz

2,000 watts 13.5 MHz to ignite Argon t o rch Photo-Emi ssion s Spectrometry - SWI tzerlan d
Plasma generator for vacuum etch ing, many cu stomers, 1,500 watts 40 MHz

1,000 watts 13.5 MHz same app lication as abo ve - The Baird Corpora lion
Same app licati on as orev.ous Ilstmg 2,000 w atts 27.12 MHz

5 ,000 watts 13.5 MHz Mass Spectrometry. VG Isotopes, Eng lan d
Same application as previous lis ting 2,000 watts 13.56 MHz

5,000 watts vario us Marine HF frequencies Sputtering _ Muni ch, Germany
Shore stations

3 ,000 watts 6 MHz
10,000 watts 90 MHz Shortwave AM _ Bro acrcasttraq

l aser Excttatmn. Alumor Co.
2 ,000 w atts 11 0 to 150 MHz 2,000 w atts 70 MHz

Airborne Rada r Resea rch, Eng landUn ited Tec hno log y
3,000 watts 450 MHz 5K Classic Amplifiers

Western Research Japan

If you have a req u irement for hIgh power RF, p ease can-teo shanno n. Mary Sil va or Ted Henry (Los Angeles otucej.
And don't fo rget, Henry Radio still p roduces the wor ld's broadest line o f tine Amateur amplifie rs!

UODPU 11!J!lin 2050 S. Bundy Or. Los Angeles. CA 90025BtilllJ nUUJU Butler, MIssouri 64730

CIRCLE 1300N READER SERVICE CARD

(213) B20-1 234
(816) 679-3127



Fig. 17- The diagram for the upper/lower/combined selector relays inc luding the band
selectors.

son ,.....,
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TH2BDX-14 MHz
Vertical Radiation Pattern

(Assumed Gain 10 dBi lor one TH7DXl

Angle Power
(in degrees) (in dBI)

o -20.0
2 - 2.6
4 8.8
6 14.8
8 18.3

10 20.2
12 20.8
14 20.3
16 18.7
18 15.7
20 10.8
22 1.9
24 -20.0
26 -20.0
28 - 20.0
30 - 20.0
32 - 0.8
34 4.9
36 7.4
38 8 .2
40 7.9

and 12 del. Schultz's product review 01
the TH7DXgave probable numbers in this
general ranqe.' Resultant vertical pat­
terns at 0 to 40 degrees are shown in figs.
18. 19, and 20. To compute gain over a
dipole,subt ract 8dB from the tab les: 2dB
for conversion from rsotroonrc to dipole,

Fig. 18- The 14 MHz vertical radiation
pattern lor the TH280X. The assumed
gain lor one TH1DX is 10 dBi. Note: In
figs. 18. 19. and 20, gains beyond - 20
dBihave notbeen " pulled" Irom the com­
puter. Hence, where the ligures show
- 2OdBi, gain over isotropic is - 2O.0dBi

or worse.

K6

1" - , ,
• ... FF,,,,,

K~ K28
.J..- .19 " H

• ...
F"•

K~ .28"H ~38

~"
•

K~ ~4B

• •

K5~ ! 5B
• •To lower

pair L6

To upper
pair L5

If variable air capacitors were used, ad­
justment would be much faster and would
be eas ier with the antennas in final posi­
tion. However , adjustment on the ground
has been more than satislactory.

So what does au that stuff do for the
SWR? Hy-Garn advertises that the
TH7DX has an SWR 01 2:1 or less across
all three bands. Each of the lour beams
that I bought. plus several othe rs tested ,
met that specification. The SWR with the
TH28DX onany ol the three bands. in any
01 the three selections-" AII Four." " Up.
per Pair," or "lower Pair"-is as good
as that of anyone TH7DX across all three
bands.

The quest ion that Is most asked, after
amateurs get over the shock of seeing
the tower and lour beams rotate, is,
"How much gain does it have?" I really
don't know. My spac ings are prcoably op­
timal for covering the three bands: one­
half wave length at 14 MHz, where I want
the c leanest pattern: three-quarter wave­
length on 21 MHz. where the spacing
should be ideal for gain; and one wave­
length at 28 MHz, wh ich should not result
in any rea l loss 01gain.There will be some
splitting in the vertical radiation pattern
on 28 MHz. but it will be minor, especially
at the higher ang les.

Gerald , KSGW, had a computer pro­
gram for patterning stacked beams and
offered to run it for me. We only used the
" All Four " configuration. We debated
about what ga in to use for the calcu la­
tions. Hy-Ga ingives gains of 8.0, 8 .7, and
9.6 dBi' . on 14. 21, and 28 MHz, respec­
tlvety . I didn 't believe the se to be accur­
ate . For once, I thought that an antenna
manufacturer had been lar too conserva­
tive, and that the numbers were more like
dBd2 numbers.An article in ,.Amateur Ra­
dio Prof iles" gave gains 01 9.7. 10.1 , and
10.7 dBd!. Those are probably a bit opti­
mistic . We decided to use gains of 10, 11,

lSOpF

" ,
25U I I
ou t I I

L J

K]A ' 8 H K J8---..---. -, ~;--.,--'

14 ~Pf

..NO '" -"'" Il ~ . 2SU

28MHI 112 p F . 14"H

21 MHz lSOpF .19 " H

14 MHl 225" .28" H

•

K1A 14 H lOB---..---. . ,
28 ~F

•

" Hello World! " Th is is what a TH28DX
looks like coming at you,

Fig. 16- The diagram for S, and 51 as
mentionedinlig.14.

Fig . 15- A diagram for an L network. The
25 ohm resistor at the output is only used
for matching or test purposes and not feft
in the circuit. This resistor is used to de-

termine the values of XL andXc.
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THE "PX" SHACK

The last questions: "Would you do it
over again, and what would you change?"
I hope that I don't have to do it again .
However, if I did, I would use Rohn 55
rat her than Rohn 45. It is much sturdier
and costs relatively little more. Then I
would go to 190 feet or so of height and
put in a couple of 7 MHz beams vertically
spaced 120 feet or so. And, I would be
able to save a great deal of work and
chasing around after parts , machin ists,
etc . Dick. K5IU, has formed a company to
manufacture the various hardware items
that we labored on for so long. Just by
calling him I could save the year that we
spent on this project, as well as a good bit
of money, as the guy-wire bearings have
been redesigned by Dick.

However, when I point the TH28DX at
Europe and listen to the pileups-on me
-you bet I would do it again if I had to .
This antenna may not compare with a few
antennas in the world like a Finnish 48­
element. But it can be built by a few ama­
teurs in a fai r-sized back lot much cheap­
er than one can build separate lowers for
each band-if one has the room fo r sepa­
rate towers. And, oh , that GAIN!

Footnotes
ldBi or dBi over an isotropic radiato r is

the maximum theoretica l gain based on
an assumption that your antenna is
100% efficient . It is directive gain.

~dBd is power gain or gain referenced
to a 100% efficient half-wave dipole .

"This undated copy of an article was a
reprint picked up from a radio store coun­
te r in 1983.

-Schultz, John, " CQ Reviews: The Tel­
ex'Hy-Galn TH7DX Super Thunderbird
Triband Beam ," CO, April 1986, p. 34 .

OOI

with your HF multimode
transceiver. Discover the thrill
of Aurora. Tropo scatter,
Sporadic-e. Meteor Scatter
and even moonbounce!

Working the two meter band
on all modes is a snap with
Mi<:rowave Modules. Our com­
plete line of transverters,
receiving converters and
solid-state power amplifiers
make it possible! Now. you
can work sse, CW, FM or AM

THE FORMULA FOR TWO METER OX:
MTT144/28R + MML144/200S = VUCC!

11 MICROWAVE MODULESlID.

Fig. 20- The 28 MHz vertical reatetton
pattern for the TH28DX.

path or for far-distant stations when the
band is just opening or closing , the " Up­
per Pair" setting is 6 to 10 dB better . On
short-skip switching to "Lower Pair" has
shown as much as 20 dB improvement
over "All Four" on all three bands .The 10
to 20 percent of the time that either "Up­
per Pair" or " Lower Pair" is considerably
superior to "AU Four" makes the couple
of extra relays needed well worthwhile.

TH2BDX-2B MHz
Vertical Radiation Pattern

{Assumed Gain 12 dBi for one TH7DX)

Angle Gain
(in degrees) (in dBi)

0 -20.0
2 10 .9
4 20.5
6 23. 1
8 21.0

10 12.6
12 -20.0
14 -20.0
16 8.5
18 14.1
20 12.9
22 5.2
24 -20.0
26 -20.0
28 -20.0
30 -20.0
32 - 20.0
34 -20.0
36 -20.0
38 - 6.0
40 2.2

.
Fig. 19- The 2 1 MHz vertical radiation

pattern for the TH28DX.

and 6 dB for the assumed ground reflec­
tion factor. That shows maximum gains
of 12.8, 14, and 15 dBd on 14, 21 , and 28
MHz, respectively.

And the big question: " So, how well
does it perform?"

A. The antenna is obviously a winner.
On pileups to Europe I frequently break
through the East Coast stations on 14
MHz sse,even when I drop to 100 watts
output. I have received reports of 60 dB
over 59 from knowledgeable European
amateurs. On 21 and 28 MHz the antenna
does as well, considering the current sun­
spot cycle .

B. On comparison tests with K5 1U on
14 MHz, the TH28DX outperformed his
single TH7DX at 70 feet by 1Oto 12dB, al­
though K51U has a much better location
than I have.

C. Behind my house I have a Oushcratt
A4 beam 50 feet high. It works as well as
any other 50 foot high tribander in this
area .The TH28DX is normally 1Oto 20dB
better than the A4 . Occasionally, be­
cause of the extra height of the TH28DX. I
hear loud signals on it that I cannot hear
on the A4. During the last ARRL DX con­
test I tried to use the A4 as my "South
American/Caribbean" antenna. Time af­
ter time when using the A4 t called sta­
tions to no avail, but when I turned the
TH28DX on them. they returned on the
first call .

A secondary question: "Is the pattern
switching worthwhile?" Most of the time
it is not. After thousands of checks, I find
that I normally have the array set on "All
Four. " Occasionally, especially fo r long-

TH28DX-21 MHz
Vertical Radiation Panaro

(Assumed Gain 11 dBi for one TH7DXI

Angle Power
(In degrees) (In dBi)

o - 20.0
2 5.2
4 15.9
6 20.5
8 22.0

10 20.9
12 16.9
14 7.6
16 -20.0
18 -20.0
20 - 5.6
22 8.4
24 12.1
26 12.1
28 9.3
30 2.7
32 -19.5
34 - 20.0
36 -20.0
38 -20.0
40 -20.0
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o B BY LEW MCCOY · , WllCP

The MET NBS 144/7T
Two Meter Vagi Antenna

D uring the 19505, a long-lasting reo
search program on Vagi design was un­
dertaken by the United States Bureau of
Standards, (NBS) under the auspices of
Peter Vierbicke. This research was done
to establish several points, the primary
one to determine optimum performance.
The results of the study were very good.
as pointed out by the noted VHFer. Joe
Reisert. W1JR. in a 1977 issue of Ham
Radio. As far as is known, none of the
NBS antennas were ever built and mar­
keted by an American antenna manu­
facturer.

However. a British firm, Metattaver
(usually called MET), does produce an ex­
tensive line of NBS design Yagis for both
432 and 144 MHz. When I was in Miami at
the Miami Show this year, Leeward Mar­
keting Co. had a booth displaying the arn­
ateur line of METAntennas. Naturally, be­
ing the antenna nut that I am, I had a long
discussion with John Weatherly, G3KOl,
the owne r of l eeward. The result was
that he sent me the MET 144/7T lor a
product review in Co.

The basic NBS design consists of a
driven element, and any number of direc ­
tors, (depending on the desired gain),
plus three reflectors, two of the same
length and another that is slightly longer.
These are installed in the form of a " cur­
tain" as you can see from the photo­
graphs of the r-eiement array. The anten­
na shown in the photos has a stated gain
of 10.1 dB over a dipole. I see no reason
to doubt those figures in the slightest. The
tront-to-back ratio is given as 22 dB with a
beamwidth 01 42 degrees.

This was, without a doubt, the easiest
antenna I eve r put together. In fact, I
opened the shipping carton , read the in­
struc tions , and from opening the carton
to completing the antenna, it took only 30
minutes. Shades of Field Day! Another
point The materials and construction
methods are very, very good. As one can

*Technical Consultant, CO, 200 Idaho
St.. Silver City. NM 88061
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The elements of the beam have a center
threaded mounting fixture. Firs t slipped
through the boom, the elements are

mounted very Quickly.

see from the photos, the elements have
threaded center pieces. These center
pieces are mounted through the square
boom. They are then held in place with
mounting nuts. The SQuare boom mea­
sures 31.· X 3/4., and the element in­
stallation holes are all preo ruec . Also, all
the elements are clearly marked as to
thei r mounting order.

The coax connecter is an N type and its
bracket is mounted on the boom. I have
shown the parts of the gamma match in
one of the phOtos. You will note that the
threaded gamma piece is permanently
attached to the N connector . Again. this
is very nice workmanship. The gamma
rod has a threaded Teflon insert which
screws onto the gamma piece coming
from the N fitting .This provides a vernier­
type adjustment of the gamma rod . The
gamma rod is held in place by the adjust·
able gamma clip.

After I completed the antenna I
mounted it in a temporary location, about
15 feet off the ground. I don't have any
method of making precise gain measure­
ments so I couldn't verily the manutac-

•

Here are some of the mounting parts and
the gamma match before ins tallation.
The gamma goes together very easily

(and fast).

turer's numbers. However, those num­
bers are eminently fai r and have no ex­
orbitant advertising claims built in, so to
speak. It is a fact of life that a good three­
element monoband beam (not a trapped
mulliband beam) should prod uce 7 dB
gain when measured over a half wave­
length d ipole. In order to double the
power from such an antenna (or add 3 dB
gain, which is twice power), one must
double the size of the array. So to go from
7 to 10 dB. one must take a tnree-elernent
beam and make it a six-element beam
and in nearly all cases, double the length
of the array also. Did you get that last
statement completely clear? What do we
need lor 13 dB? Well that would mean
doubling the size of our 10 dB array to get
the additional 3 dB. Remember: Three dB
doubles the power and in order to
achieve that with a Yagi , you must double
the size. The 144f7T adds what would be
two directors and two reflectors to what
would be a normal three-element array,
so I would assume the 10 dB is pretty
close to accurate.

As to the gamma adjustment, it was
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24.00
31.00

34.00

32.00

30.00
35.00
41 .00
65.00
63.00

49.00
54.00
59.00
69.00

170.00
78.00

VHF/UHF 7RANSISTORS
Ra ting M Hz Net Ea Malch Pr,

MRF212 10W 138·174 $16.00
MRF221 15W 136·174 10.00
MRF222 25W 136·174 14.00
MRF224 40W 136·174 13.50
MRF237 4W 136·174 3.00
MAF238 30W 138·174 13.00
MRF239 30W 136·174 15.00
MRF240 40W 136·174 18.00
MRF245 80W 136·174 28.00
MRF247 75W 136·174 27.00
MRF260 5W 136·174 7.00
MRF261 l OW 136·174 9,00
MRF262 15W 136·174 9.00
MRF264 30W 136·174 13.00
MAF607 1.75W 138·174 3.00
MAF641 15W 407·512 22.00
MRF644 25W 407·512 24.00
MAF646 40W 407·512 26.50
MRF648 60W 407·512 33.00
SD1441 lSOW 136·174 74.50
SD1477 toow 138·174 32.50
2N3666" lW 30·200 1.25
2N4427 lW 136·174 1.25
2N5591 25W 136·174 13.SO
2N8080 4W 136·174 7.75
2N6081 15W 136·174 9.00
2N6082 25W 136·174 10.SO
2N6083 30W 136·174 11.50
2N6084 40W 136·174 13.00

MISC. TRANSISTORS & MODULES
MRF134 $16.00 SAVS $32.50
MAF136 21 .00 SAV7 30.00
MAF137 24.00 S10·12 13.50
MRF138 35.00 2SC1075 25.00
MAFl40 89.50 2SCl307 5.00
MAF150 89.50 2SC1948A 12.00
MRF172 82.00 2SCl969 3.00
MAF174 80.00 2SC2221 10.00
2N1522 7.95 2SC2269 20.00
2N4048 7.20 2SC2289 22.00
NE41137 3.50 2SC2312C 4.00
2N5590 11.00 2N5945 10.00
2N5642 14.00 2N5946 13.00

selected. matched linals for Icom, Alias, veeeu. Ken·
wood, Cubic , TWC,elc.Technical assistance and CrOSS·
refe rence on CD, PT, SO, SAF and 2SC PINs.

Quanli!y parts users _ call for quote

WE SHIP SAME DAY' C.D.D.lVISA/MC
Minimum Order- Twenty DOllars

(619) 744·0728

2·30 MHz 12V( ' = 28VJ
PIN Rating Each Matc h Pr.

MRF412,1A 80W 18.00 45.00
MRF421 0 100W 22-50 51.00
MRF422" 150W 38.00 82.00
MRF426,IA" 25W 18.00 42.00
MRF433 12.5W 12.00 30.00
MRF449,IA 0 30W 12.50 30.00
MRF4SO,IA a sow 14.00 31.00
MRF453,1A 0 60W 15.00 35.00
MRF454,1A 0 80W 15.00 34.00
MRF455,IA 0 60W 12.00 28.00
MRF458 80W 20.00 46.00
MRF475 12W 3.00 9.00
MRF476 3W 2.75 8.00
MRF477 .ow 11.00 25.00
MRF479 15W 10.00 23.00
MRF485' 15W 6.00 15.00
MRF492 0 90W 16.75 37.SO
SRF2072 0 65W 13.00 30.00
SRF3662 0 110W 25.00 54.00
SRF3775 0 75W 14.00 32.00
SRF3795 0 90W 18.50 37.00
C0 2545 sow 23.00 52.00
S01487 0 reew 36.00 76.00
2SC2290 eew 15.00 36.00
2SC2879 0 lOOW 25.00 56.00
Q = Selecled Hig h Gain Matc hedOuad s Available

cause of the type of three-element re­
flector used in the MET.

The 144f7T is an excellent performer. I
wouldn't hesitate to recommend it to
anyone interested in 2 mete r work . It can
be mounted either for hor izontal or ver­
tical polarization with no problem at all,
although the manufacturer (and yours
truly) recommends a non-conducting
mast if vertical polarizat ion is used. The
reason for using a non-conducting mast
is that a metal mast tends to distort the
true pattern of the beam.

There are many other models for 144
and 450, based on this antenna des ign,
from MET. One, for example , Is the
144/19T whic h has a claimed gain of 14.2
dB gain with a tront-to-oack ratio of 19 dB
and a 3D-degree bandwidth . The model I
tested, the 144/7T, has a list price of
$54.25. It, and catalogs, are available
from Leeward Co., 1300 Pinetree Dr. ,
Suite #9, Indian Harbour Beach, FL
32937 (305-777-4019). 001

Here is the complete beam, sans feed line, as it would look in a horizontal mode.
Note the three-element reflector.

This shows the gamma rod with its N-type connector mounted on the driven ele­
ment. Adjustment consists of setting the shorting bar and screwing the threaded

gamma rod in oroutof the piece attached to the N fitting.

also quick and easy. I used an SWR
bridge in the line. I set the bridge for re­
flected reading and then adjusted the
gamma shorting bar for the lowest read­
ing. Next, I adjusted the gamma rod itself.
It only took a few tries going back and
forth to get a one to one match.

All of my testing was done with the
same beam mounted for vertical polari­
zation on a non-conducting mast. One
thing about my location, even though I am
6200 feet above sea level, I still have sur­
rounding mountains at 10,000 feet. That
leads to reflec tion and signal bounces
from any 2 meter signal being received.
There are several other 2 rneter antennas
that I could test against. All of these an­
tennas show multipath reception on any
distant signal. What I found was that the
MET beam tended to give me better
discrimination on received signals. In
other words, I didn't have as much phase
distortion on receive or transmit as with
other beams. My guess is that it was be-
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People climb mountains because they're there. Amateurs climb towers
also because they're there and things that should be there aren't. Here's
a novel idea supplied by WA6VNR to combine the thrills ofboth.

" Go Climb A Mountain (Tower)"
BY JOE HYPNAROWSKI', WA6VNR

Climbing is a breeze.

tmum safety, be sure all carabiners are
placed so the opening is away from the
body. Any good mountain climbing sup­
plies store should be able to outfit you in
this arrangement.

This arrangement is very comfortable
for climbing, provides maximum safety,
and enables one to sustain long periods
of tower work without strain on leg mus­
cles. Friends of mine who own and use
the traditional safety belts have tried my
arrangement and reported that it is in­
deed a much better way in which to climb
towers and work on antennas. The main

comes in various waist sizes. The 2 foot
lengths of 2 inch tubular webbing are lit­
ted at each end with one "0" shape
carabiner clamp(fourtotal). These are at­
tached on to the " Basic Sit Harness" at
the right and left leg/waist pa rt sections.
The extra safety section (optional) is a
1% foot length of 2 inch webbing tied to
the center of the harness fitted with a
locking "0" shape carabiner. For max-

The basic mountaineering harness showing the three lengths of webbing attached
with "D" shaped carabiners and the third (optional) safety webbing in the center.

At 50 feet there is no strain, no pain, and
no hands.

*378SMt. BlackburnAve., San Diego, CA
92111

'In the unlikely event that you do not have
a local mountaineering supplier handy,
the company from which I purchased the
climbing system is Adventure 16, Wilder­
ness Camping/Mountaineering Outfit­
ters, 4620Alvarado Road, San Diego, CA
92111.

T he only problem with owning a tower
is that sooner or later it has to be climbed .
Not being fond of heights or tower climb­
ing, I was able to evade this frightening
experience for some time by having a
nice group of friends who didn't mind
climbing and were always treated to a
beer bust afterwards. However, there
comes a time when no one is around. and
you. the owner, must climb the monster
to do repairs .

My fear of climbing to these heights is
not lessened by the so-called safety belts
sold .The typical safety belt ,although pro­
viding a degree of safety. has one major
drawback. If you have ever climbed with
one and had to do any amount of sus­
tained work while upon the tower, you will
lind that your body gets very tired. This is
principally because requtar belts do not
support your legs and thighs, which are
under constant strain while hanging on to
the tower during sustained work .

As with all great discoveries there
must be a better way. This better-way
philosophy made me come up with this
improved safety harness idea.

I remembered an action film on moun­
tain climbing in which the mountaineers
used a sort of harness setup which
seemed very comfortable. Climbing and
sustained work at heights could be made
a lot easier with this sort of arrangement.

I proceeded to visit my nearest moun­
taineering supplies store .' I explained to
the very helpful sales people what I was
gOing to do and hoped they would set me
up with an arrangement to climb my tow­
er and work on antennas w ith relat ive
ease.

What we came up with is shown in the
accompanying photos. The arrangement
is described as follows : the "Basic Sit
Harness" used in mountain climbing . It
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The front view of the harness showing
how it is worn. The right and left webbing
(with carabiners) attaches to the tower or

around the tower.

This side view shows the thigh and leg
support.

reason is due to the fact t hat this arrange­
ment provides a sort of basket and en­
ables you to "sit-in" the harness, thereby
relieving strai n on the leg musc les .

Safety-wise , I be lieve it is even safer
than the traditional belt because it locks
you upat both right and left sides, the reby
avoiding a spinning wheel ettect in case
you do miss a step and slip. I added the
thi rd safety clamp in the middle strictly as
extra protection and don 't believe it is ab­
solutely necessary.

An added teatu re to thts harness is that
it is not that expensive-about $75.00.

Now, folks , armed with all this informa­
tion, you should have no reason not to get
up there and fix your antennas or put up
that monster beam. Nil.

A very special electronics and computer
guide that brings you the exciting world of
amateur radio kitbuilding and much more

The Heathkit~ Catalog is filled with
high-quality HAM radio products that you'll
enjoy. Plus you'll get the unique challenge

and satisfaction of kitbuilding. So send
NOW for your FREE Heathkit Catalog .

---------------.,
Yes! I want to see what
kitbuilding can do for me.

Send to: Heath Company, Dept. 012-442
Benton Harbor, Michigan 49022

Name _

Address _

Heath
Com pony
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Kantronics Introduces

2400 BAUD PACKET
Not Just For All Computers

But For All TNC's Too!

WHY 2400 BAUD?Packet channels
are congested. and
faster is better. So Kantronics has designed a
2400 baud PSK (phase shift keyingl modem
and included it in an all new KPC-2400. In addi­
tion, we are making this modem available in
PC-board form to add to your TNC- ' or TNC-2.
cables included! If you have a KPC-' or KPC-2.
we'll take it in trade for a new KPC-2400.

Since October 28, 1982. the rules have allow­
ed for baud rates up to 19.6K. Of course, we've

all been operating
at 1200 baud with

Bell 202 (1200 baud) standard tones. However,
the bandwidth of our radios is fully capable of
running up to 2400 baud. giving us congestion
relief. Our phase shift modem (PSK) takes ad­
vantage of the bandwidth available and the
reasonable linearity of the audio channels, and
it is designed with the V.26TEA CCITT specifi­
cation in mind. To add to your TN Cortrade for
a new KPC-2400, see facing page.

KPC-2400 Features

- AX.25 version 2 software
- Supports multiple connects
- A ll EPROM software is

Kantronics written and
U.S. copyrighted

- Advanced software HDLe,
eliminating expensive chips,

- In-house programmers/engineers
- In-house service representatives
- Periodic updates

- we keep you on the air

KPC·2400
All the Features of KPC-2
Plus 2400 Baud

When we set out to design the KPC-2400 TIll , we
wanted it to be compatible with existing units, and it is.
The KPC-2400 features both the KPC-2 modem for
300 baud HF and 1200 baud VHF work. and a new
phase shift keying IPSKI modem for 2400 baud opera­
tion. All modes are software selectable with HBAUD
command!

In addition, we've retained the RS-232/TTL jumper for
easy direct interface to PC compatibles or the VIC/C-64
series. Hence. with the KPC-24OO yOL: get HF, VHF, and
2400 baud packet with all computers that have a serial
port. all in one!

The KPC·2400 of course, retains the version 2 soft­
ware with multiple connects, and we've included an on­
board memory diagnostic routine too.

Suggested Retail $329.00
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Speed Up Your
TNC-l0r

TNC-2
To

Speed up your local area network with the new 2400 TNC
Modem'" , The 2400 TNC Modem is a Pc-board that mounts
directly above your existing TNC PC-board. By adding the
2400 TNC Modem to TNC-l or 2, you gain 2400 baud while
retaining 1200 baud operation, switch selectable.

Two 2400 TNC Modems will be available -one for lNC-l's, and another for
lNC-2's. If you purchased a TNC+1 or TNC-2, manufactured or kit version, the 2400
TNC Modem should be compatible . If you have a home brew case, the installation
may require case modification.

The 2400 TNC Modem will be available in late June. You may order the 2400 TNC
Modem through a Kantronics dealer or directly through Kantronics. using check, money order,
Visa or Mastercard. Sugges ted Retail $149.00 (includes shipping).

2400 BAUD

Trade In Your
KPC-l0r

KPC-2
Fora New

KPC·2400
That's right -Now you can trade

in your Packet Communicator
lKPC-1l, or KPC-2, and for just
$149.00, you'll receive a NEW KPC­
2400!

It's easy. All you have to do is fill
out the KPC-2400 EXCHANGE
SCHEDULING FORM, and mail it to
Kantronics with check, money order,
Visa or MC number. You 'll be
scheduled for exchange and notified
by mail when to return your KPC-1 or
KPC-2 to Kantronics. Once we
receive your unit, a new KPC-2400
will be shipped directly to you .

You may also schedule your ex­
change by calling the Kantronics
order desk and giving your Visa or
MC number. Just call (913)842-7745
between 9-12, 1-4 (Central Standard

KPC-2400
EXCHANGE SCHEDULING FORM

To schedule your KPC·2400 exchange. please fill ou t the «uormauon
below and mall this form. Including $149.00 payment (shipping included)
to Kentrcnics. 1202 E. 23rd Street. Law rence, KS 66046. You w ill be
nontreo by mail of your authorization number. and scheduled exchange
date. DO NOT RETURN YOUR U NIT WITH THIS FORM . This form is be­
Ing used to SCHEDUL E returns.

When It is time to return your un it, please DO NOT SEND BACK ANY
CONNECTORS. CABLES OR POWER SUPPLIES, Send back only the
unit Itself. Any cables, connectors. Of power supplies received will not be
returned . You w rl l receive a new manual and a a-oro connector With your
new KPC ,2400.

Name Call Sign

Address _

City State _ _ Zip _

Phone! Date _

Uni t to be exchanged (check one) KPC·l _ _ KPC-2

Seria l Number

Payment (check one) __Check or Money Order
__VISA

__Master Cerd

VISA or Master Card Number _

Exp Oat8 _

Any unit returned to the factory without payment, authorization number
and prior scheduling will not receive priority placement

Time) Monday-Friday, and we'll take it from there.
To guarantee a quick turn-around time, Kantronics is schedul­

ing ALL exchanges, and assigning authorization numbers. Any unit
returned to the factory w ithout prior scheduling and authorization
number w ill not be given priority placement.

1I(t! Kantronics
RF Oat_ Communications Specialists

1202 E. 23 5t,"t L_wnmc., K_nsas 66046 (913) 842·n45
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Okay, you know the buzzwords. But do you know what
they mean? It's really not that difficult, as you'll find out
by reading W1ICP's three-pert series on the Transmatch.

The Unexpurgated
Transmatch Part I

BY LEW MCCOY' • WlICP

Wllep has been associated with Trans­
match articles, antenna articles, and
teeaure articles for probably more years
than anyone else writing today. The inter­
est never seems to wane. In fact, the in­
terest increases once you start to read
some of his materiaf. This is the start ofa
tnree-oerteenes on the Transmatch. Part
II will go into building your own Trans­
match. and I might add, quite a substan­
tis t one. This series was promptedby the
tremendous response to the Februaryar­
ticle by Wllep both by mail and at every
hamfest we've attended. One of our ad­
vertisers , Radiokif, will be making a kit of
parts available for the Transmatch.

- K2EEK

T he article Iwrote in the rebrcerv.tsse
issue of CO about whether or not to use a
Transmatch brought in a flood of mail and
apparently posed as many questions as it
answered. I felt a follow-up was worth­
while , considering the amount of new
questions raised. In fact, there were so
many questions a three-part article is re­
quired. If you don't have that issue, I sug­
gest getting a copy and reading the arti­
cle first. (The issue is available from CO
for $2.50 postpalo.)

i pointed out that if you are using coax­
ial feed to you r antenna, and your SWR is
much over 2to 1, then a Transmatch is re­
qui red . To review a little , most modern
equipment (t ransmitte rs) wi ll not work in­
to an antenna load that departs very far
from 50 ohms, or a 1 to 1 matched corer­
tion. If the load goes over 1.5 to 1, one
starts to encounter loading problems.
Second, it is always better to use a reso­
nantantenna system, and the re are rea lly
no exceptions to that statement. Note I
say system, which means both the feedline
and the antenna being tuned to resonance.
This is probably the most important use of
the Transmatch in a station , A Trans­
match will also provide a small amount of

"Techmcel Editor, CO, 200 Idaho St.,
Silver City, NM 88061
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selectivity on receiving and improve the
reception gain . Also, as I pointed out,
resonant antennas are nice to have but
also impossible to have! We osv uo and
down the band changing frequencies ,
and no antenna, outside of a dummy-load
type, will stay near a 1 to 1 match or in
resonance.

Another point: Resonant antennas are
no better performers than nonresonant
ones as long as the " antenna system, the
antenna , and the teedune" are tuned to
resonance. All this makes a very inter­
esting, and I suppose arguable, point:
Coax-fed, multiband dipoles without
something to keep them in resonance
leave qui te a bit to be desired. However,
using a Transmatch permits one to reso­
nate such a "system. "

One subject I didn't go into was coax­
ially-fed antennas and what happens
when a high SWR exists on the line and a
Transmatch is used. Several people
wrote and asked about that problem be­
cause they had heard it was not a good
idea to use a Transmatch under these
conditions . Along the same lines, some
wrote and asked about using a balun at
the antenna because some balun manu­
factu rers warn about using their balun
with a Transmatch in the system. They
caution the balun might burn out. like­
wise, some trap-type antenna manufac­
turers warn about the same thing-using
a Transmatch could cause the traps to
blow .

Coaxial Feedline-Some Problems
I need, at this point , to introduce some

sugar-coated feedline theory, so I'll t ry to
make this as simple as possible .All trans­
mission lines have losses-some more
than others. Coaxial lines are the most
lossy.The loss in the line is determined by
the spacing of the conductors, the size of
the conductors , the dielectric mate rial
used to separate the conductors, and. I
would like to add, the quality of the con­
ductors and dielec tric .

On any feedline, losses will increase
as the frequency is raised. For example ,
RG-58. a very popular Ieeoflne. has a loss

on 80 meters of less than one decibel (0 ,6
dB) per 100 feet of line. However , this
same line goes up to around 6 decibels
loss at 2 meters, 144 MHz ! Also, these
are the losses under matched conditions,
1 to 1 SWR. I should add that these losses
increase dramatically as the SWR goes
up ! The voltage rating fo r RG·58/U is
about 1900 votts . Inc identally, the volt­
age for 1 kilowatt in a matched (1 to 1
SWR) 500hm line is about 220volts. Keep
that number in mind; it is important in or­
der to answer some of the questions.

The above figures are for a reliable
manufacturer's line. There is a lot ot junk
line around where very little outer braid
conductor is used, the dielectric material
is terrible , and so on. That's what I meant
by the quality factor . The amateur must
be a wise shopper and not be drawn into
so-called bargains. I am not going into all
the other types of coax available. The va­
rious handbooks are recommended fo r
more information.

Now suppose we have a dipole cut for
the ce nter of the 80 meter band, at 3750
and fed with RG-58/U,and we are runn ing
1000 watts output. With luck the match
will be close to 1 to 1 (but not likely) at
3750. However. at the band edges the
SWA is likely to go clear up past 10 to 1!
There is so much reactance present at
the transmitter end of the coax that there
is just no way to get power into the line ex­
cept near 3750, where the match is rea­
sonable and reactance is minimal. So,
let's put in a Transmatch and tune out
that reactance-just as McCoy preaches.
If we tune out the reactance, the RF pow­
er is going to flow into the coax and to the
antenna to be radiated. So where is the
clinker?

In the first place , standing wave ratio
(SWA) is the ratio of the maximum voltage
in the line to the minimum voltage (or
maximum to minimum current). Because
of the reactance we couldn't get the pow­
er into the line without using a Trans­
match. Now we can. What about 220
volts and a really high SWR? That can be­
come a rather high vol tage! You have
probably just blown out the line because
of the voltage going so hig h or the high
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Fig. 1- At (A) is the Mor-Gain type ofentenne. Dipoles cut for each bandare orouant to a common feed,and the impedance stays
near SOto 7DohmS.1have only shown three dipoles, but in actual practice there could be more. At (8) is a simpte coax-fed dipole
system to be used with a Transmatch. The feed impedance will be close enough 10 a matchof500hmsonallbandssothat the

coaxial feedline won 't suffer from excessively high SWR losses.

current points in the line causing over­
heating and actually melting the line.
Think of the line as a resistor towhich you
managed to feed too much power and it
blew up. Because of the high reactance
present with a bad load. the normal
"modern" transmitter will not put power
into the load. However, with a good
Transmatch we permit the power to flow
to the antenna, and this can set up some
very high voltage or current points in the
line.

Going one more step, suppose we tune
up that same 80 meter dipole on 40 me­
ters. The antenna then becomes a full­
wavelength antenna. The feed impe­
dance becomes about 4000 ohms, and
the 8WR(SOohm line)goes toanto 1! The
losses are horrendous under such condi­
tions. (However, the same antenna using
open-wire line, which for all practical pur­
poses is rossiess, works fine with mini­
mum power loss !)

This information answers the question
why some amateurs or some antenna
manufacturers and balun makers say
one should not use a Transmatch with
coax . To all this I say a big loud "Hog­
wash-Cowdip ," and if this wasn' t a fam­
ily magazine, something worse. Stop and
really consider what I have just told you. I
have posed the worst possible condi­
tions-using AG-58fU (as a matter of
fact, I consider this line great for audio
purposes but not RF!). Not only that, I
used the AG-58fU in a manner in which no
amateur with any brains would, running
the limit of power in a badly mismatched
condition and then forcing the system to
try to accept my high power. There is no
reason why I could not have set the same
problem but used a much better grade of
coax, one that would handle higher volt­
ages and so on, Then, there is a real iusti­

-ticaticn for using the Transmatch with a
coax-fed system. Everyone thinks of
tuned feeders when using a Transmatch
and at the same time only considers twin
lead or open-wire feeders, There is no
reason for not "tuning" coax line as long
as one understands the loss limitations.
The logical thing to do is to make a multi­
band antenna system that stays "close"
to 50 ohms impedance. This isn't easy,
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but some coax-fed murtrband antennas
will stay somewhere below four or five to
one across their multiband range. Such
an antenna could be used with a Trans­
match to good advantage ,

I am not going togo into a discussion of
balun and antenna manufacturers. You
should have learned enough from the
above to answer your own questions.
One thing I will add, though, is some infor­
mation for those building their own traps
or coaxial baluns. To make capacitors for
traps, sections of coaxial line are excel­
lent. However, use coax that has high volt­
age handling abilities. Foam-fi lled is really
not that great because as you will see
from the transmission line charts in the
various handbooks, the vol tage ratings
for foam are rather low. Makesurethatall
electrical connections are well made and
will stand high voltages. (The highest
voltages in an antenna system can occur
at the traps.) Of course, all of the above is
based on how much power you run. If less
power is used, then adjustments can be
made accordingly. For myself, I am from
the old school that believes in overkill. I
want to make sure the stuff I build will not
give me any problems at some later date.

Insulated Open-Wire Line
Several people wrote and asked about

the efficiency of the insulated type 450
ohm "open-wire " Hneversus line that has
the conductors spaced a few inches
apart. The "true" open-wire line is the
most efficient , but for myself , I wouldn't
be at all reluctant to use the insulated
type. (In fact, that is what I am using now.)

Some Other Mulliband Antennas
One commercial antenna system­

the Mor-Gain antenna-should be cov­
eredbecause I received several requests
for it. This is a coax-fed multiband system
that uses half-wavelength dipoles for dif­
ferent bands all brought to a common
feed-as in fig. 1.

I am familiar with the antenna because
I described several similar systems back
in the early 50s. The main question I re­
ceived was would this antenna be greatly
different from the single-wire multiband

dipole I described in my article. There is
no real significant difference as far as I
can see. There would be some pattern
changes, but nothing to effect the overall
efficiency of the antenna. The Mer-Gain
has inherently low SWR simply because
its feed impedance is close to 50 ohms on
all bands. I say "close" and for a fact, I
would use a Transmatch with the system.
Like I said in that original article, I prefer
to look at a matched system at all times ,

For that matter, a reasonably good
multiband antenna for coax feed and a
Transmatch would be an 80 meter dipole
in parallel with a 40 meter one as in fig. 1
at (B). A single half-wavelength dipole has
a center impedance of about 70 ohms,
the exact impedance depending on its
distance above ground. Connecting dif­
fe rent dipoles in parallel, as we do in this
multiband antenna, keeps the impe­
dance on each band relatively reason­
able as far as the feed match is con­
cerned. Coax can be tuned in th is case
without excessive losses . This is an easy
antenna to make and would have no seri­
ously high SWR on any band from 80
through 10 , so no high voltages or extra
losses would exist on the line if a Trans­
match were used. Don't misunderstand
me here, though. I would still prefer a sin­
gle good-size dipole, one-half wavelength
or more in total length at the lowest band,
with open-wire feeders. You just can't
beat such an antenna for a really good all­
band system.

Also, I didn't exactly praise the G5RV
antenna in my article and accordingly
took some flak from amateurs who swear
by it. My argument is really quite simple.
It, like any multiband antenna, is not reso­
nant on every frequency. It can't be. Also,
the low SWA claimed is not on every
band. The match depends on installation,
and whether or not the antenna is hori­
zontal or inve rted-Vee or used as a slop­
er . It could still require a Transmatch. In
fact, some people recommend a Trans­
match. If I compare the G5RV to the multi­
band dipole that I described-the one of
indeterminate length, fed with low-loss
feeders and a Transmatch-there is no
comparison. The antenna system I de­
scribed can be used on 160 and on up and
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ers. However, when one uses an antenna
that is a single dipole in a mul tiband
mode, under some conditions it is possi­
ble to get more than norma l RF around
the shack. For some reason it appears to
be that microphones and keys get RF on
them because their leads may just be
long enough to be resonant and RFis cou­
pled to the leads. While the amount of RF
is not dang erous, it can be unexpect­
ed-and shocking- to say the least !
Good grounding of all radio equipment in
the shack is a must in this case. Also, if
open-wire feeders are used, then chang­
ing the length of the feeder can some­
times eliminate the AF problem. This
changes the system characteristics and
can change you r system f rom voltage to
current fed, the tatter being the best in
this case.

This is the end of Part I. Parts JJ and III
will appear in upcoming issues.

• SIMPlEXOADUPlE X
I SHACK CONTROL

~
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DIGI TS, SCO'1O AlARMS. 08SERU£ SECRET CODES ·
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respect for polarization. On the transmit­
ting side, the argument goes that AF
stays inside coax so that only the antenna
radiates. This is fine and in most in­
stances true. However, any feed line is
not supposed to radiate , and that certain­
ly includes open-wire line. To answer the
basic question I would have to say that I
have used both coax and open-wi re line
for many years. I really can' t differentiate
between the two as far as interference is
concerned, and Lord knows I have had
plenty of TVI in my day ! The answer is to
have a clean transmitter with a low-pass
filte r on the transmitter and a high-pass
filter on the TV set .

RF Bites-Or What Bit Me?
Sti ll another leiter chided me for not

mentioning RF mike or key bites when
open-wi re feeders are used. Again, this is
not just a case of using open-wire feed-

TVI and All Those Good Things
I received several queries about TVI if

one used a teednne other than coax, or
used open-wire feed, for example. This is
really not an easy question to answer.
Keep in mind that a TV set and its feedline
have no respect for the kind of antenna
and feed system you use . The argument
that vertical polarization causes more
TVI than horizontal has gone on for years.
I don't agree, and I have years of experi­
ence with the subject. A strong AF field
around your station and the neighbor's
TV (or your own) is bound to exist no mat­
ter what your antenna and feed system
happen to be. Bear in mind that a TVfeed­
line runs here and there, both horizontal
and vertical , to get to the set, so it has no

always presents a perfect 1 to 1match to
the rig on all bands and all frequencies.
Now tell me if there is any comparison .
And don 't forget , I am talki ng about a di­
pole that can be as short as 60 feet over­
all ! However, remember wha t I said in
that fir st art icle. McCoy's Rule states: " If
the thing works, leave it alone!" (And that
includes the G5RV or any other antenna
you may have.)

Dipole Lengths
I got several questions about the over­

all length of the antenna because some
amateurs were confused by the term
dipole . I said that if it were me, I would try
to keep the overall length to one-quarter
wavelength on the lowest frequency- in
other words , at least 60 feet long as a
minimum for 80 meters. However, and
this is important, that same 60 feet will
work on 160 assuming your Transmatch
tunes tnat band. How well it will work is a
quest ion I canno t answer, except tha t on
a scale ot tto 10, I would give it a 4 or Son
tha t band .

Also, some amateurs asked about
dropping the ends of the dipole to make
the overall length longer. I cannot say
whether it would be better or not, but it
should be simple to try it for yourself .

Wire-What Size?
Several questions pertained to what

size and kind of wire could be used for an­
tennas or open-wire feeders. For myself,
I prefer No. 12 copper wire for antennas.
However, that preference has no real sig­
nificance , because I am sure, for exam­
ple, that No. 18 copper-clad steel wire is
just asgood.The wire size is of no real im­
portance. Many amateurs have to have
invisible antennas because of housing re­
stric tions. Any wire strong enough to sup­
port its length would be suitable for this
purpose. No. 26 enamel is quite common­
Iy used with rubber bands for insulators!

Open-wire feeders can be made with
almost any kind of wire. St randed copper
wire is fine as long as there are 110 loose
pieces that could short out one conduc­
tor to the other.
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Ingenuity and necessity often bring interesting
results. KX6DS shows us how he picked up his
160 total by using both.

A Short Vertical Antenna
For 160 and 80 Meters

BY JOHN D. (DAVE) SUBLETTE'. KX6DS

"

"

winched up using a pulley and rope at­
tached to the nearby pole that supports
my TH7. The base insulator was made
from a piece of nylon turned down on a
lathe to fit Inside the antenna and base
mount. There are threaded holes around
the perimeter of the base to which the
ground radials are connected. An "N"
type connector (visible In the photograph)
is mounted on the base to accept the feed
line.The comple ted assembly is mounted
on two 8 foot four by fours which distri­
bute the weight of and give some lateral
stability to the antenna, since il is mount­
ed on the roof. In fig. 2 the antenna and
base are shown prior to final assembly
and erection.

The antenna itself is made from two 20
foot pieces of schedule 40 6061-T6 alumi­
num pipe, 1% inch and 11A Inch diame­
ter, respectively. I wanted seamless pipe
for strength. If you consult the dimension
tables for aluminum pipe, you will see

•

"

•

-,

during which I compared the operating
efficiency of the Butternut and other
types of antennas.

The first decision to be made was how
big the new antenna should be. A full-size
antenna was not possible . The 26 foot
high Butternut was too short on 160. The
answer was somewhere in between, but
where? I had observed that the Butternut
was a very good antenna on 80 meters,
comparing favorably with a folded Mar­
coni and a sloping quarterwave slngle­
wire vertical. I concluded that If I could
get a vertical as tall in number of wave­
lengths on 160 as the Butternut was on
80, I would have an antenna that was
"good enough." Scaling the Butternut
design resulted in a 52 foot vertical. I set­
tled for a 45 foot vert ical with an 8 foot
diameter "top hat" at the 40 foot level.

The base, shown in fig. 1, is made from
a piece of half inch thick alumi num plate.
There is a hinge to allow the antenna to be

Fig. 1- The base-plateassembly. The plate is made from ~ inch thick aluminum. The
hinge assembly is neuetcea to the plate. The base insulator is made from a length of

nylon stock.

·P.O. Box 1179. APO San Francisco
96555-0008

In January 1985 I received the long­
awaited permission to operate on 160
meters from KX6. Marshall Islands. I
have enjoyed operating on that band
since 1968, making many friends and en­
joying the extra thrill that comes from
working OX on "Top Band." I was ready
to go on the air immediately, having antic­
ipated the day by having a Butternut verti­
cal in place with the 160 resonator tuned
and ready to go. I only had to wait until
sunset. I never knew it took so long for the
sun to set as it did that day.

To say the reception I got from the 160
gang was enthusiastic would be an un­
derstatement. During January my coun­
try total rose quickly to 15, then 20. Par­
ticipation in the CO WW DX 160 CW con­
test helped a lot. I was having a ball.

As good as things were, I felt that they
could bebetter(what amateur oceen'm. I
was struggling to make OSOs when the
band conditions seemed to be good. In
short, I could not work everything I was
hearing. This is not to say that the Butter­
nut wasn't working. It is perhaps the fin­
est murtiband vertical available today .
However ,a 26foot vertical is very short in
terms of wavelengths at 160 meters. A
short antenna can only work so well.
There is no substitute for having a full­
size antenna . If a full-size one is not possi­
ble, one must at least put up the biggest
"short" antenna possible.

The design of this antenna evolved to
meet a variety of needs, the primary one
being a more strongly radiated signal!
I'm sure that a better design could be
had, but keep in mind that Kwaialem Is a
long way from the nearest hardware
store. I built It from what I could get my
hands on. I relied heavily on the ARRLAn­
tenna Book, information from the Butter­
nut folks on evaluating ground systems'.
and experience. Imade several thousand
OSOs from KX6DS on 80 and 40 meters,
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Fig. 2- Thebase plate is bolted to two 8; x 4 '" x 4'"pieces of lumber. Here the anten­
na is shown prior to final assembly and erection.
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lor engineers, ecteeuete. technicians,
students, eeeccuves. Includes 7 sizes
screwdrivers, adjustable wrench, 2 pair
pliers, w ire s tripper, knife. al ignment toot,
s tainless rule. hex.key set, scissors. 2 flex·
tore rues. burnisher. miniature soldering
iron. solder aid. coil of solder and desolder.
ing braid. Highest quality padded zipper
case, 6 x 9 x 131, " inside. Satis faction
guaranteed, Send check. company purchase
order or charge Visa or Meetercnarce. We
pay the Shipping charges.
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copy tOday '

any desired portion of the band may be
used. The schematic diagram of the an­
tenna is shown in fig . 4.

After the antenna is lifted to the verti­
cal , it is held up by two sets of noninduc­
tive guys at 90 degree intervals. As prevl­
ouslyrnenticned. the antenna is mounted
on the roof, which is 33 feet by 84 feet .
The roof is 10 feet above ground and flat.
There are 60ground radials laid out under
the antenna. Due to the size of the roof,
they can be only 35 feet long.

The teecpotnt impedance of any short
antenna wilt be very low.e This antenna
appears to have about 15 to 20 ohms im­
pedance, inclUding ground resistance.
The matching circuit is shown in fig. 4. I
chose to use an auto t ransformer made
from 16 turns of number 12 wire wound
around two t-200 tor rotoa! cores. The
teeonne is connected across the ent ire
winding.The antenna is connected toone
of the turns in the interior of the con.

The tuning and matching procedure is
simple. First , resonate the antenna to the
desired ope rating frequency on each
band by adjusting the appropriate coil.
Then move the antenna feedpoint tap on
the autot ransformer from turn to turn,
sta rti ng at the grounded end of the wind­
ing, until the SWA is mi nimum at reso­
nance. Be su re to check the SWA on both
bands, as a compromise might be neces­
sary to keep SWA to a usable range on
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The antenna is resonated on 160 by us­
ing the Butternut 160 adapte r that goes
with the HF6 vertical. I modified it by cut­
ting th ree turns off of the coit. This is
necessary because the extra length of
the 45 foot top-loaded vertical requires
less inductance to resonate it. One of the
neat features of the Butternut is that the
loading coil is automatically bypassed by
its capacitor when the antenna operates
on a higher band. I added a smaller coil in
series with the 160 resonator to make the
antenna resonant on 80 meters. Both the
160 and 80 meter coils are tunable, so

•

• •

•

that the smaller diameter pipe will not fit
into the larger one. I knew that , but re­
member what I said about the nearest
hardware store. Because I could not get
the optimum materials, I used what I
could get. I filed the smatter pipe by hand
so that it wou ld fit into the larger one. The
top sectionof the vertical , shown in fig . 3,
was made f rom smatter tubing and V.
inch aluminum plate. The five top-hat ra­
dials are made from V. inch aluminum
tubing and bolted into place. Some heft­
arcing, visible in the photograph , is
requi red .

Fig. 3- The top sec tion of the antenna. The flve-sided heavy-duty aluminum plate Is
heliarced to the vertica l section. The five top-hat radials, made from 14 inch aluminum

tubing , are bolted In place .
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radials the bet ter . Raising the ground ra­
dial system, and thus making it a counter­
poise , will also improve the efficiency of
the ground radial system. This was ex­
pla ined in a previous article .' The reac­
tive component of the antenna impe­
dance also affects the SWR bandwidth.

As the treqoency of operat ion is moved
away from resonance, the change in
SWA is caused by a change in the reac­
tive portion of the antenna's impedance.
Short antennas have large reactive com­
ponents that change rapidly with fre­
quency, resulting in a narrow SWR band-

both bands.An alternate matching c ircuit
that I tried successfully was the beta
match. I chose the autotransformer be­
cause it took less turns of wire and was
smaller and neater in appearance.

At this point it is appropriate to say a
few words about SWRbandwidth of sho rt
verticals. A nice wide bandwidth does not
mean that the antenna is working well. It
more than likely means that the ground
losses are greater than they should be . In
this case more radials are needed. If only
short radials can be used, as in my case
where the roof limits the length, the more

width. Using a larger diameter of wire or
tubing will redu ce the react ive part of the
impedance. If a choice Is available, build­
ing the antenna out of larger diameter ma­
terial will yield a wider SWR bandwidth .

The antenna works well . The SWR at
resonance is less than 1.4:1 on each
band. The 2:1 SWA bandwidth of this an­
tenna is 25 kHz on 160 meters and 125
kHz on 80 meters. I have made about 750
OSOs on 160 with th is antenna. The last
25 of my 60 DXCC countries were worked
on it. OSOs of 2500 miles to JAwith 100
watts are routine . I frequently make
OSOS to W6 (5000 miles) with 100 watts .
and occasionally I make OSOs to W8 or
W3with 100watts.The antenna is consis­
tently 3 dB better than a quarter-wave
folded Marconi fed against the same
ground system as the new antenna. (The
performance of the Marconi suffers from
its being jacknifed severely in order to get
it into the available space.) On 80 the an­
tenna shows signal strength about 5 dB
less than a tun-size quarterwave vertical
mounted at water's edge at KX.6BU. I
have worked Europeans on both 80 and
160 with the antenna. wh ich is Ihe acid
test in my opinion . It is very difficu ll 10
work Europe on any band from KX.6.

In summary , this is not an article which
tells step by step how to make this partic­
ular antenna . It does point to several prin­
ciples which, if followed, should help you
design a short vertical antenna thai
works as well as possible at your OTH .
Good luck and good OX.

ReferenCBS
l"Noles on ground systems," Butter­

nut Electronics (supplied with the HFSV
Instructions).

' The ARRL Antenna Book, 14thEdition,
Chapter 2, pp. 22-27.

' Frey, John A., "The Minipoise," CO,
August 1985, pp. 30-32, 36, 39. rm

Fig. 4 - Schematic diagram for the short
vertical antenna for 160 and 80 meters.

See text for details .
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Verticals

Model HF2V

- eo. 40. 30, 20 15 and 10 meters
automate bandswltching.

- Add-on lUI for 17 and 12 meters
available now.

-26 ft. tall

Butternut's HF
verticals use

_~ hiqnest-O tuning
~ circuits (not lossyo trapsl) to outperform

",-;, all multiband designs
~ of comparab le size!

Model HF6V

BUTTERN UT ElECTRONICS CO.

For more information see you r
dealer or write lor 8 free brochure

- Designed for the low-band DXer

- Automatic bandswltchlng on 80 and
40 meters

- Add-on units for 160 and 30 or 20
meters

-32 feet teu • may be top loaded for
addi tional bandw idth.

l=e~--

The HF4B " Butterfly"TM
A Compact Beam

for 20·15·12·10 Meters

- umque design reduce s size
but not performance.

- No lossy traps; full
e lement radiates on
all bands.

- Hetrofit k it for
17 meters com­
ing soon.

«Turns w ith TV
rotor

«Only 17 lbs.
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IC·7S I 9·band xcvl/.I ·30 MHz rcV! 139900 9990'
IC·7SIA 9·band IcV!!.l-30 MHz scvr 1499 00 1299

PS-3S Internal power suppfy 169.00 It9"
fl ·32 500 Hz CW filter (Isflf) 59.50
n-sa 250 Hz CW filter (1st IF) 4850
FL·S2A 500 Hz CW filter (2nd If) 96.50 891\
FL·S3A 250 Hz CW filter (2nd IF) 9650 89!1
FL·3J AM 'I ller 3150
H·70 2.8 10 Hz Wide SSBInter 46,50
HM ·12 Extra hand microphone. .. .. 39,50
SM·6 Desk microphone.... . 40,00
RC·IO EJlemal frequency controller 3500
MB·18 Mobile mounf.......... .. .. . 2199

Orhf'f Acn·~\oriel: Rel ular SALE
PS·IS 20,1, edemal power supply ... .. 149,00 13t"
PS·30 Systems pis w/cord. 6·pin plug 259.95 23t"

OPC Opt ccrd, specify 2. 4 or g.pm 10.00
SP-3 Exlelllal speaker ••. . . . . . . . . .. .. . 5450
SP-7 Small euemar speaker 4900
CR·64 High sta b. fel. da l 045/7511 5600
PP·l Speaker/patch (specify radIO) . .. 13900 129"
SM·8 Desk mlC · fwo catses. Stan.. .. . 69,95
SM·IO Compresstlf/grilph EO. 8 pill mlC 119.00 109"
AT·HXI lOOW8·b.1ndalllo. ilntertN tuner 39900 3S9"
,1,1-500 500W9·band alllo. ilntenna tuner 499.00 « 9"
AH-2 8·band tuner w/mount & whip 54900 489"
AH-2A Antenna tunel syslem. only .. .. 42900 389!1

VISA'

Hilnd-held Trdn>Cf';Ven
Oefuxe models Relulal SALE
IC-02AT for 2m 36900 299"
IC-04AT lor 440 MHz 399 00 339"
Standard models Reeula. SAll
IC-2A 101 2m 23900 189"
IC-2A' w,th ITP 269 50 209"
le-3AT 220 MHz. TIP 299 95 2t9"
IC·U T 440 MHI. ITP 299,952t9"

Accesscnes for OeluJle models Relu lal
Bp·7 425mah/ll2V Nicad Pil. - use BC·35 67.50
BP-8 BOOmah /8,4V N,ud Pak . use BC·35... 62.50
BC-3S Drop m desk chil rger for all battenes 74.95
BC-60 6·posII,on gang charger. all bans SALE3t9.9S
8C-I6U Willi chafger 'Of BP1IBP8.... .... ..... 19.95
LC·II Vmyl ease 18,49
LC·14 Vm yl case for Dlx using SP·l/8 18.49
LC-02AT leather case for 011models w/BP·7/ 8 3995
Accf', sor;f'Sfur bo th models Reau lar
8P-2 425mahl1.2V Nicad Palo · use BC35 42,50
Bp·3 Exl ril Std. 250 mah/8.4VNrcad Pa k 31.25
Bp·4 Alkaline bilnery case IU S
Bp·S 425milh1l 0,8V Nlu d Palo· use BC35 49.50
CA·S 5/8 ·wave telescoping 2m antenna ..•. .. 18.95
FA-2 Ema 2m lIexible antenna 10.00
CP-I C'I.llghter plug/cord fOf BP3 0' Dlx 10.15
CP-IO BattefY separation cable w/clip ........ 19.99
DC-I DC opela\lon pa lo 10f standilrd models 18.15
(1-390 Bottom Slide cap 495
"8-160 Mobile mig. blot lor all His 2199
LC-2AT Leather use 10f starKlard models 39,95
RB-I VmylwalelplOOl tadlO oog. ..........•.... 30,00
HH-SS Handheld stIoulder strap....... .. ... .... 1495
HII-9 Spea.er mICrophone.... ....... .. ..... .... 39.00
HSIO 800m mIC rophone/headset .•.... ........ 19.50

HS-IOSA '1101 unll for HS·IO & OeIUle only 19.50
HS· IOS8 PIT UlllttOI HS- IO 1950

" L·I 2m 2.311 In/ lOw oot ilmplJllef SALE 89.9S
SS-32M Commspec )2·tone encoder 29,95

Recf';vers Reaula. SALE
R·71A 100 kHz·30 MHz. 117V AC... .. $849.00 689' \

RC·II Infrared remote controller... 59.95 49' \
FL-32 !)()() Hz CW filter ...... ...•.• . 59.50
FL·6J 250 Hz CW filter (1st IF) 48.50
Fl·44A sse 'I ller (2nd IF) 159 00 Itt"
EX- 2S7 FMunll . .. .. ... .. .. .. . ... .. 38,00
EX·310 VOice synthesize r. .. . .. ... . . 41,25
CR·6t High stabil ity oscillator xlal 56,00
SP·3 Ertemal speaker.. .. .. . .. 54,50
CK·70( EX-299) 12VDC option 1095
"S·12 Mobile mount.. 2199

R·7000 25 MHz·2 gHz scanning rwr 969,00 ..9"
RC·12 lntrared remote cen trcrer ... 59,95
EX·31 0 VOice synfhesizer.... ....... 41 25
AH ·7000 Radlat,"g anlenna 89,95 (7)

HOURS . Mon. thru Fri.9·5:30;Sal 9·3
MlllI'il ukee WATS bne: 1-800-S584411 anSliefed
evenmg5 untIl 8:00 pm Monday thru Thulsday.
Please use WATS lines for Ordering
use Regular bnes lor otller Info and servICe dept

All Pucn In Ih,s Itst a.e wbjed 10 chiinp wlfhoul notlCe.

Other Acce5sories COni . Rel ular SALE
GC-4 WOfId clock • (CLOSEOUT) . 99.95 69"
GC-S World clock.... ............. .... 79.95
Hf lineilr implilier Reeular SALE
IC-2Il:L 160-15m solid state amp w/ps 1195,00 1389
6-meter VHf Ponilblf' Reeulal SALE
IC-5OS 3Il0W6m SSB/ CW portil ble 469.00 419"

8P·10 Internal N,Cild banelY pilck 79.50
8p·IS AC chafger 12.50
EX·2U FM ulllt.. .. .. .... .. .. .. .... 4950
LC·IO leather case 3495

VHf/UHf hase mul/i·mo<les Rel ulal SALE
IC·SSI O 80W s-meter SSB ICW 135.00 649"

EX-106 FMcouon ... . .... .. .••.•. •. 125.00 112' \
BC-IOA Memory back·up. ... ....... 850

IC-21IA 25W2m FM/SSB/CW 135,00 649'\
AG-20 In ternal preamplifier 5695

IC·21lH lOOW 2m FM/SSB/CW 944,00 789'\
AG-2 S Masl mounted preampl iller 84.95

IC·UIA 25W430-450 SSB/ CW/FM rcvr 839.00 12911

AG-I Milst mounted preamplifier 89.00
IC-41lH 75W 430·450 SSB/CW/FM 1149.00 989!\

AG·3S Mast moun ted oreamphter 8495
Acce~sor;e5 common to 17JA/H ilnd 47JAjH
PS·2S Internal power su ppl ~ for (AI. .. 99,00 89' \
PS-3S Inlernal power supply 101 (HI••• 169.00 It9"
PS·IS External power supply 149.00 1]4' \
S" ·6 Desk micfophone .. .. . .. .. .. .. .. 40.00
£X-JlO VOice synthesllel 41.25
TS·32 CommSpec encode/detoder. . .. 5995

UT·IS Encoder/decoder Interlace. .. 12.50
UT·I SS UT·ISS w/TS-32 mslllled .. .. . 19.95
VHF/UH F mobile multi.modes Rer:ulat SALE
IC-29OH 25W 2m SSB/fM, TTP mit. . . 549.00 479"
IC·t9OA lOW 430·440 SSB/fM/CW 64900 569"
VHf/UHF/l.2 CHz FM Relutar SA LE
IC·27A Com,oact25W 2m fM wlTIPmlC 389.00 3t9"
IC·21H Compilct45W 2m FM wlTIPmlC 429.00 379"
IC·28A 25W 2m FM. UP/ON mit 419.00 369"
IC-2IH 45W2m fM. UP/ON mlC 449.00 399'1

UT·29 Ione squekh 41.00
H"·16 Speaker/microphone 39,00

IC·37A Ctlmpact25W220 FM, TTPmrc 449.00 349' \
IC·UA Ctlmpacl25W440 FM, TTP rruc 489.00 42901

PS-tS Drmpact 8,1, power supply. .. 112.95 99' \
UT·16/EX-388 VOlCes~nlhesize r. 41A 31.00
Sp·IO Slim-line external speake r 31.95

IC·32ooA 25W 2m/440 fM wITTP 569,00 469' \
UT-23 Voice synthesizer..... .. .. ... 31.00

AH·32 2m/440 Dual Band antenna 32.95
Larsen PO·K Root mount. .. .... . .. . 20.00
larsen po-n.. Inmk.np moun ... . f 20.18
larsen PO·.... Magnehc mount .. .. 1963

IC·l2llA lOW 1.2 GHz SSB/CW Base Hl4900 929"
PS-2S ln lernill power supply. .. .. .. 99,00 19"
EX-310 Voice synlhe51zer........... 41.25
TY·12oo ATV Interface unn .. 115.00 106"
UT-ISS CTess encoder/decoder 79.95

IC·120 IW 1.2GHz FMMobile 499.00 « 9"
"L·12 1.2 GHzlOW ampllher 339,00 299fl

Repeil ters Re, ular SALE
RP-3010 440 MHz. lOW FM. 1111cont.I049.oo 949"
RP·l210 1.2GHl.IOWFM.99ch.synth 125900 1129
~bmetlo. RP·1210 Of 3010 26900

99900 799'\
169,00 149'1
20.00
39.00
50,00
59,50
4750
96.50 89' \
96.50 89"

15900 1«,1
4000
3950
2199

Rel ulu SAU
889.00 769"
169 00 It9"
399.00 3S9"
5950
50 00
1650

Hf Equ ipme""
Ic-ns HF trallscelver/SW fCVI /mlC

PS-SS EJ ternal powel stIpply .
AT·I SO Auloma tlc antenna tuner .
FL·32 SOO Hz CW f~ter .
n ·243 Eectreruc _eyel umt .
UT·30 Tone ellCO(lel .

IC·7t5 9·band xcvr w/.1·30 MHz rcvr
PS·3S Infernal power supply .
EX-2t' Marker unit ..............•.
n ·2t2 FM urut .
n ·243 Electtemc keyer unit .
FL·4S 500 Hz CW filler {l st IF) .
FL·St 270 Hz CW filler [l st If} .
FL-S2A 500 Hz CW lillef (2nd If)
fl ·S3A 250 Hz CW filler (2nd If)
fl -4 SSB fi ller {2nd If) .
S"-6 Desk micloptHlne .
H"·12 EJtra hand eucmpbone .
a118 · l2 Mobile mount .

WICKLIFFE. Ohio 44092
28940 Euchd Avenue

Phone (216) S85-7388
• Ohio WATS 1·800-362-0290

0g~~~de 1-800-321-3594

Order Toll Free: 1-800-558-0411 Inwlocon.,n/~8~~~2:;~5·t;5·M."OA...)

AMATEUR ELECTRONIC SUPPLY~
4828 W. Fond du lac Avenue; Milwaukee, WI 53216. Phone (414) 442-4200
------ AES®BRANCH STORES Associate Store

ORLANDO, Fla. 32803 CLEARWATER, Fla. 33S7S LAS VEGAS, Nev. 89106 CHICAGO. Illinois 60630
621 Commonwealth Ave. 1898 Drew SlIeet 1072 N. Rancho O, jYe ERICKSON COMMU NICATIO NS
Phone (305) 894-3238 Phone (813) t 61 -U67 Phone (702) 647-3 114 StS6 N. Milwaukee Avenue

Fla. WATS 1·800-432·9424 No In-State WATS No In·State WATS Phone (312) 631·S181

~roll~dd: 1·800·327·1917 No Nationwide WATS ~:~~i:: 1·800·634·6227 ft~l::':~: 1·800·621·5802
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Volumes have been, and still can be, written about
the "care and feeding" of coaxial cable. In this brief
article W4FA tries to highlight for newcomers just a
few simple but important points regarding the
installation of coaxial cable.

Hints on the Use of
Coaxial Cable

BY JOHN J. SCHULTZ', W4FAlSV

Table 1- The maximum safe, continuous
power-handling capability (in wans) of
common coaxial cabJes, Ratings apply only
if the cable is operating under meicnea
conditions (near unity SWR) and at an am-

bient temperature of 60 0 C or less.

Band
(meters) IIG-58U IIG-59U IIG-8U

2 23 33 56
6 46 52 72

'0 54 63 79
15 60 68 83
20 68 74 85
40 76 81 8.
ao 83 85 '3

Table 11- This table shows the power (in
watts) that a 30 meter length of cable
would deliver at the antenna terminals
when the transmitter output is 100 watts.
The power "Jost" in the cable is due to its
attenuation characteristics, which in­
crease with frequenc y, Also, it the cable
is not used under matched conditions,

there will even be more Joss,

figures in Table II may come as quite a
surprise to some radio amateurs-bolh
newcomers as well as old-timers. This is
because almost all textbooks present co­
axial cable attenuation in terms of oec.
be ls rather than in the more practical
form of Table II.

What Table II dramatically illustrates is
how different types of coaxial cable at­
tenuate RF energy in relation to the oper-

ating frequency. For instance, if one uses
a 100 watt output transmitter on 10 me­
ters and a 30 meter length of RG-58 to the
antenna, the power delivered to the an­
tenna will be only 54 watts. On 2 meters it
wou ld be only 23 watts! The power loss
has absolutely nothing to do with $WR or
impedanc e matching, It is an inherent
characte ristic of coaxial cable due main­
ly to dielectric loss. The loss is directly re­
lated to the length of the cable being
used. For instance, if a 15 meter length of
cable was be ing used in the example
given, the power lost in the cable would
be halved,

So what can one do about the situa­
tion? One could choose a coaxial cable
with less loss if one fe lt that the pr ice of
the lower loss cable was justi fied. For in­
stance, in the example just given, if one
used RG-8 instead of RG·58, Table II
shows that the power delivered to the an­
tenna on 10 meters would be 79 watts
and 56 watts on 2 meters. The difference
between having 54 and 79 watts oenv.
ered to an antenna on 10 meters is prob­
ably not very signif icant (although some
amateurs would argue the point), for if 10
meters were to "open" for OX, small dif­
ferences in radiated power would not
matter very much, On the other hand, the
difference between having 23 or 56 watts
delivered 10 an antenna on 2 meters can
significantly affect the ability to work OX
contacts. There is also a more subtle tac­
tor involved on the VHF bands such as 2
meters. A lossy coaxial cable will also de­
grade receiver perfo rmance, This factor
may be even more important than the
loss of trans mitted power on VHF.

The mai n point is that one should be
aware that any coaxial cable has some in­
herent power loss, and one must balance
this fac to r against other factors when try-

RIHU

700
1500
2000

RG-59U

250
500
700

RG-58U

170
325
430

a",
(meters)

2
6

10 to 160

M OSI amateur radio stations use co­
axial cable to feed an antenna system.
When it is used properly. coaxial cable
can be an efficient means of conveying
power from a transmitter to an antenna.
Also. because coaxial cable is shielded. it
can be routed around or through the me­
tallic structures one finds on many build­
ings without affecting its efficiency. This
is not true, for instance, lor so-called
open-wire or Iwinlead transmission lines,
which if they are placed near metallic ob­
jects can become electrically unbal­
anced with a resultant loss of transmis­
sion efficiency.

One should be aware of some general
characteristics of coaxial cables il they
are 10 be used to the best advantage.
Power and frequency conside rations are
the most obvious ones. Table I shows the
power-handling capability of three com­
mon types of coaxial cable. The values
shown assume that the cable is properly
impedance matched to the antenna, in­
stalled correctly, etc. The values will also
vary somewhat from manufacturer to
manufacturer, but not by a great deal. For
most amateurs who use a 100 watt class
transceiver, anyone 01 the cables has
sufficient power-handling capability.
However, if one were to run a consioer­
able amount of power, particular ly on
VHF bands, careful attention would have
to be given to choosing a c able c apable
of handling the power. Table II shows, lor
a 30 meter length of cable, how much
power is delivered to the antenna terrnin­
ata using a transmitter having 100 watts
of output power. Again, it is assumed that
the c able has been installed properly, lrn­
pedanceaare properly matched, etc. The
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REPEATER VOTER

lOOP YAGIS ANO AMPUFIERS FROM
DOWN EAST MICROWAVE

• TIIOPO • WE.... SIGNAL
• EME • OSCAR MOOE l " MO DE S
• 902 • 1Z69 • 1296 • 23M • 24011 MIb
23451.Y 45 e1 loop Y"\Ii t296 MH.1 20+ dill $85
2445l.Y 45 e1 loopYagi t269 MHz 20 + dBt $85
1345l.Y 45 eI loop Vagi 2304 MHz 20 + dEll $15
;J333lY 33 er looP Y"iIi 902 MHz 1! .5 dOt $85
abwe aOlennas are assemb"d and tested
All alurnioom and stainless coost ruc~on , KIts also available ,
Add sa 1$11 \IIesl 01 RockJes) per antenna lor UPS shi(JI:M1lg
2 & 4 way pow.. ~.lder1 . CDmplet. art'ayIlulltllll
2316 PA l mear Amp lw In l8w out 1296 MHz 135 V $245
2335 PA Lonea< Amp tOw .. 36\11 001 1296 MHz ta 5 V $296
Include S5 Tor UPS 61ue ~ 48 sla les.
Wnte l boot H'IIrer PIl'Wef. 2304 ' nears. GaAs Fel preamps

flee calalog

DOWN EAST MICROWAVE
8<11 Olson , WJ>jQT

1~18G~ 16SSA. RF D I. 81f11~lftI. ME 04922.
(2D7) !MI-3741

CIRCLE (DON READER SERVICE CARO

33 em.• 23 em. • 13 em,

stallatlon. the minimum bend radius
should be 20 to 30 times the diameter of
the cable.

Coaxial cable was also never meant to
be self-supporting for any great lengths.
The distortion of the cable produced by
draping long lengths of it will ultimately af­
fect its electrical characteristics. If one
does have to drape a long length of cable
between, for instance, a low building and
the roof of a very tall building, a so-called
"hanger " wire should be used. This is
usually a wire-like guy w ire which is
pulled taut, and the coaxial cable is at­
tached to it at intervals of a meter or soby
means of electrical tape or plastic cable
ties.

Another point one should be aware of
with coaxial cable is that under some cir­
cumstances it can " disguise" a poor
match between an antenna and a trans­
mission line. This subject is a bit compli­
cated and will not be treated in any detail.
However, one should be aware of it if one
is using a really long length of cable on a
higher frequency band. Take as an exam­
ple the use of 30 meters of RG·58 on 10
meters. The mismatch between the an­
tenna terminals and the antenna end of
the coaxial cable can be off by a factor 5
(SWR 5:1), but the mismatch as indicated
by an inst rument connected between the
transmitte r output terminals and the
transmitter end of the cable would be in­
dicated as being off by only a factor of 2
(SWR 2.0:1). The point to be made here is
that if one has to use a really long length
of coaxial cable, the match between the
antenna and the cable should initially be
checked by temporarily placing an SWR
meter at the antenna te rminals. If a bad
mismatch is indicated. it should be cor-

(614)
261-&871

'"

Antenna

'M

• Slgn.1 10 Noise Type
• b jl«nd.bl. to 32 Channel by Just Adding Csrds
• DesIgned lOf Commerclel end Am.leu, service
• Continuous Instent Vollng
e Du.I Of Single 12 Vall Supply
e lEO Indlcetors 01 COR and Voled Slgnels
e Front Mounted leyel Pott
e Built In Csllbr.tOf
e Remol e Voted IndlcetOft Pinned Out
e 4 "" · )( 6" Double Sided Gold Pleted 44 Pin Csrd
e UnSQuelched Audio Input
e On eo.rd AudiO SwitChIng anod M I ~l ng

e Audio Mlur Input Ayelleblg fOf El<terne l lnput
e Ojl«n Collector Of Relay Contect Input
e Open Collector NPN Outpul
e Remole DIUble Inputt

• More
4AY Kit Including bcNnl enod IN'rU wllh 20 jl«gtI
m.nuel . • . • . • . • ... . . . .. .. ..... ....... . $:lOll .OO
Buill, t..ted, .ncl cellbreted with me"uel .. •. $350.00
FOI mo.. 'f1lO1noallcH, cell 01 wnfe:

YOTER Hen Eleclrorllce
115 E. Hull."" Sll'MI

m I 11

Fig. 1- A simple precaution to observe
when installing coaxial cable is not to in­
stal/ it as shown at (A), since moisture
from rain can enter the endof the cable. It
should be instal/ed as shown at (8), and a
sea lant should be used to completelypre­
vent moisture from entering the end of

the cable.

simple idea of a rain run-off loop where a
coaxial cable connects to an antenna.
Fig. 1 illustrates the idea . Such a rain run­
off loop may not completely prevent
moisture from entering the end of a coax­
ial cable, but it will certainly minimize the
extent of such damage.

Coaxial cable is very flexible, but it was
never meant to be bent around like hook­
up wire! If the cable has a very sharp
bend in it, the die lectric material between
the inner conductor and the shield will be
strained. The dielectric will tend to crack
at the point of the bend as the cable gets
older. If the cable is subject to tempera­
ture and moisture ext remes, such as in
outdoor service, the cracking progress
can be considerably accelerated. In qen­
era l, coaxial cable shou ld never be bent
such that the radius of the bend is less
than 10 times the diameter of the cable.
In insta llations where the cable is ccntln­
ually flexed, such as a rotatable beam in-

ing to upgrade the performance of an am­
ateur radio station. For instance, it would
almost be silly to fi rst go to great lengths
to increase the power output of a trans­
mitter when a long length of coaxial cable
is needed to an antenna versus fir st trying
to use coaxial cable to the antenna that
has the lowest possible loss.

As far as insta llation is concerned, co­
axial cable is generally very easy to use.
It can be routed outside buildings, inside
walls, around metallic objects, etc . How­
ever , one cannot simply install coaxial
cable without some care and expect it to
perform properly. The most common in­
stallation faults related to coaxial cable
revolve around poor connections, mois­
ture entering the cable, and the use of ex­
treme ly sharp bends. Connections are
best made by using commercially avail­
able coaxial connectors and by following
the instructions manufacturers supply for
the use of such connectors, or by the use
of inst ruc tions contained in various radio
textbooks. One can get by with fairJy
crude connections on the lower frequen­
cy HF bands and when using low power,
but the situation becomes completely dif­
ferent when one uses high power or oper­
ates on 15/10 meters or the VHF bands.
Arcing can easily occur when using high
power with poor coaxial connections,
and to lose half the power output of a low­
power VHF transmitter due to poor coax­
ial connections is not unusua1. " Splices"
in cable should definite ly be avoided un­
less the economies of the situation allow
no other choice.

Moisture can do a great deal of dam­
age to a coaxial cable, and it is a danger
that is not always easily recognized. If
moisture enters a coaxial cable, the
shield bra id corrodes, the individual fine
strand wires which constitute the shield
become insulated from each other, and
the effectiveness of the shield braid is to­
tally ruined . If the cable is used in a situa­
tion where it is continually flexed (e.g.,
with a rotatable beam antenna), the
shield may simply break and open up alto­
gether. Even sma ll nicks or cuts to the
outer plastic jacket of a cable can allow a
great deal of moisture damage to take
place. Such areas of damage are easi ly
overlooked; they appear minor on the
surface, but nonetheless they allow the
entrance of considerable moisture over a
period of time. Even the smallest of nicks
or cuts, once they are discovered, should
be sealed with tape or some type of epoxy
cement.

In most cases, the greatest danger
point for moisture is that it enters at the
antenna end of the cable. Even if one
uses commerc ial coaxial connectors to
connect a cable to an antenna, it should
be recognized that most connectors in
common use are not the waterproof type.
They must be sea led with some sort of
tape, heat-shrink tubing, cement com­
pound, or similar waterproof material
such as Coax-SeaI T~ . And don't forget the

CIRCLE 3S0N READER SERVICE CARD
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V_ I _"_IW. _ .... _ ...... _

From
Spectrum International

Loss In lIngth III Cable Tesled

o dB: no cower loss in cable
1.3 dB: 16 watts IosI in cable
2.0 dB: 37 watt s IosI in cable
4.0 dB: 60 watts IosI in cable
6.0 dB: 75 watt s est in cable

SWRRndlnu
II TrJnsmmll'

Oulput

3.0:1
2.5:1
1.9:1
1,5:1
1.3:1

Table 1fJ- The relationship between $WR
readings and cable loss when a cable te.
ing tested is terminated in a resis ter pro­
ducing an artificial $WR of 3.0:1. The
" watts tost" refers to the situation if the
cable were used with a 100 watt output
transmitter. Although the cable test as
described in the teKt is a simple and ep­
ptoumete one, it only makes sense to do
it if one has a reasonably well·calibrated

SWR meter.

the same impedance as the cable. Then
use the wattmeter to measure the power
being delivered into the cable by a trans­
mitter and the power the cable delivers to
the dummy load . The d ifference between
the two powers rep resents the pow er lost
in the cable due to a ttenuation for the
length o f cabl e tested. If it seems to be
significant, one then has to do a bit of
math by conve rti ng the power dttter­
ences into decibels and seeing how the
decibel loss compares to what a manu­
facturer or textbook specifies as being
correct for the type and length of cable
tested.

The simplest possibte attenuation
check involves only the use of an SWR
meter at the transmitter and a carbon reo
sister to simulate a 3:1 SWR at the far end
of the cable be ing tested (a 150 ohm re­
sistor for 50 ohm cable, for example). If
the cable has zero loss, the SWR meter at
the transmitter w ill indica te an SWR of
3: 1. In reality, however. the SWR read will
be something less. according to the at­
tenuation of the cable. as shown by Table
III. If the SWR read 1.5:1. the cable would
have about 4 dB loss. The latte r test is
best done. by the way, with a scud-state
transmitter having a " no-tune" output.
With a tube-type transmitter one would
first have 10 adjust the output loading and
plate tuning controls using a 50 ohm dum­
my load.

Neither test is meant to be super exact
and each test is only valid for the frequen­
cy used and the length of cable used.
Nonethe less, if either test indicates a sig·
nificant power loss, one should be suspi­
cious of the cable tested and obtain con­
firmation of its usefulness.

All of the foregoing may make it appear
that coaxial cable is difficult to use or in­
stall. That is really not the case. Good co­
axial cable, carefully installed. will pro­
vide many years of dependable service.
However, there is no reason to nullify the
benefit of having a good antenna system
by too hastily choosing or installing a co­
axial cable transmission line.

,

PMH2·70 $11.95
PMH"'70 $3ot .95
SVl<lK4 $I'.~

SVMK-M $2i.95
2 way & .. 'Illy Mounling Frames A.... ilable.

2·Wr, 1't\aI.In.g H........
-r, PtIMIngH_
venic:lIl Pol . Mounlln.g Kit

900 MHZ(900-930MH'1
DY2Q.900 17dB $74.95

70 em Mullibeams (420·450 MH'I
For ATV, OSCAR, TROPO. EME, etc.

701MBM28 11 .5d8 $44.95
701MBM48 14.0dB $64.95
701MBM88 18.5dB $94.95

2 Meter Twist
ForOSCAR Operation
10XY-2M 11.3dB $69.95
Circular Pol . Harness PMH·2C $15.35

Loop Vagis
For OSCAR, ATV, TROPO, EME, etc.
1268-LY 20dB $49.95
1296-lY 20dB $49.95

For GOES Weather Satellite
1691-LY 20dB 159.95
2 way & 4 way Combiners Available

ALL ANTENNAS INCLUDE 50 ohms hI...n
s.nd 86C (3 ,Iamen) lor Getilled apecs on III
VHF. UHF Productl

rec ted by adjust ing the antenna length,
the matching device on the antenna, etc.

Finally, one should be aware that old
coaxial cable can develop many faults.
This is particularly true of coaxial cable
having a so lid d ielectric as opposed to
the "foam" type dielectrics found these
days on many newer cables. If one does
have to reuse some old coaxial cable. a
few checks should be made. The most
obvious ..., ,~", ,, is just a visual one. Cut
away a bit of the outer jacket of the cable
at both ends and m ake sure that the
shield bra id is sh iny and flexible. If the
braid is discolored or brittle. moisture has
gotten into the cabl e and it may be use­
less. If the end checks are satisfactory.
check the entire length of the cable for
any cuts in the jacket which might have
allowed water to enter. A simple ohmme­
ter can be used to determine that ncdras­
tic e lectrical fault such as an open or
short is present.

The most insidious fault that old cable
can deve lop is increased attenuation.
The fault is insidious in that the cable
might appear to be in perfec t ly f resh.
clean shape. However, chemical changes
could have taken place in the die lectric to
increase attenuation . Exac t attenuat ion
measurements require soph isticated in­
struments, but there are at least two
checks wh ich can be done with common­
ly available instruments. If one has a watt­
meter. one can terminate the far end of
the cable being tested in a dummy load of
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tt I IICOMI
FACTORY AUTH ORIZED DEALER

PLEASE CAll OR WRITE FOR TH E
LATEST AND GREATEST FROM ICOM

IC O M
IC·135 Hf 1m)' Cit, Rm 1159.00
It-145 HFlenJG,.. ell_ Ren n l,oo
IC- R7000 Ii llenl etnr" . hClinr 1t9.DO
IC-PS3D 1ZVDC. 30 A_,. SYI. Pwr. h "ly U S, 76
le· P555 Il YDC. '.w.rS."I, For IC-135 141.12
It-SP7 Bu. Slalll' Ealeflll S,uku 49,00
le· 5' 10 M.'lIe hlt't.1 huker 31.95
It-HI H Z -Mlr~ FM/SSB/eW,1DO W~Xm 809.00
IC·US Duk Mlen,h•• . . . . . . . . . . . . . . . 40.00
IC·Sl6 DISk . ien ' 40.0D
IC-SI. Desk . ien' aliI C.~lu 6U5
IC-S IID Ou k l ike WIG",.!c E ~..liztr 111.D0
IC·nA l · l .ltr. FI, 25 Wt" 1m.....•.. 334.0 0
IC-nA l-M.ler. f l . Z5 'etl Inr 359.00
IC·31A 220· I Hz.. FI, n 1.11 1m 334,00
IC-UOOA Z-l lJno-ca. Fl.Z5 WI" Ie" U!I.OIl
IC·l AT l-Ilr. f l . MII.~WflIRt-T•• . . . ZOUO
IC-IU T Z· llr~ Fl. MIIO.I. Willi T-T ZII50
IC·IP3 1.• • DC.l50 IIi-C.. IIttI'lc 31 .25
IC·IP4 hlllry Cut 13.15
IC-8P5 lonoc.42h.l.II I-Cd hit PH" .. 4UO
IC-IH l3.BOC,42h.l.II I-Cd hit. ,., 67.50
IC·IP8 8.4 WDC.800 1I1.~ III-CI~ lilt ,., 62.50
8C-35 Ort,-I. Rt,i.C.Ullf: IC·81'2.5.7.8 7U5
IC·CPI Ma.ll. Chrllnl C'f~ 10.75
IC-DCI DC C ner. 11.75
IC·HII9 S'uk.r/ll lcrl'h•• . . . . . . . . . . . . . 39,00
tC·5 b.lhn"1 Cm. IC·UT W/IC-81'5 11,49
tC-7 bllhn"1 Cut.IC·ZAT W/IC·ln 11.49
LC· II Ltllhrttl.CnI,IC·OZATW/IC·11'3 11.49
U:· I Z Ltlthnll.Cn I,IC-OZUW/IC-I'5 11.49
LC-14 Ltlthnll. CuI,IC·OZATW/IC·11'8 11.49
HI-IO Hnfsel fe, Hldhl~ s IU D
HI·IOSA '01 U.II Fir IIS-IO ....•....... 11.50
HI· IOSB mU.i1F1r llS·II IU O

BIRD
. d .. 43 Wln••ler Wit. OC·UHFIFI snuo
11••11I 4431 WIII••I.r Wil. OC-UHFIFI 290,00
CC· 1 ••Il.,'.r C.rryll l Cn • . . . . . . . . . . . . 3000
. .... 81 35 RF C.u l.1Tlr. intlll 160,00
EII IlIiIs. TI.II I. 251. 1000 11Hz ....•••• 48,00
EI.1II1111, TI.I. 1. 5011 1. 1"" 1. 100011 5l1.O0
EI.mllll. TI.I. I. 250011 & 5000H 85,00

BECKMAN
310 3Yr -Oilil KIiOllf Mullllll.ler S130.50
4410 4Yr -Oil illl.dhl.ll llli.eler Z15. 10
0II25L 3Yr ·O ilil Hldhl. 1I .lIille"' 85.45
011 73 3Yr·Oil ii ' " h Sill • •Ilillt'er 55.00

BELDEN
liN 99 13 LnLw ' HF/UHFCnIC.illII. l li-81UT" ..
A, " , II Slid.,.. AIl,h llt! 't·lSI Ad T"•• C....
IYr·AWIi. $Iii•. hft C'UIf. CIII,f C• •"I.r. 84%
WdKIt, flel. r, 100% nitl. Cn Ull 1. 50 U .. Suti-
S.lit ,.1.,11 C••ll r 1.lIllli 1,44/ Ft

A$TRON
IS·IA 13.• ' IIC.IA. , I.L SA. , Cu l 146,30
1S·12A 13.8 ' II C. I ZA., I.L I A. , Cllt 6460
I S-2OA I U 'OC,20 A. , I.L 16 A. , Cut 8UO
15-3SA 13.8 .IIC.35 A"" Ill. 25 A., t ••t 125.60
I S· 1211 5111I. As IS-1ZA. Wli. Miler 80,46
IS·20M hm. As AS·20A. Wli. Mellr 98.76
AS-3SM hm. As AS·35A. Wil. Mlllr. 141.46
'HOII SI IiI As 1S-21111.UI.h tllClff 111.06
WS·3511 SIIiI As R S· 3511 .U~ h lllClff 159.16
VS-50. 1U 'OC. 50A I'L 31A CIIL "'~ 226.16
UI'S/I. lI rll" Chrttl An "'. i1ituL
IC. tl SA. C.O.D. O"'ers An Atu,I••.

1112 GRANDVIEW STREET

SCRANTON. PENNSYLVANIA 18509

PHONE (7 1 7 )34 3 · 2 1 2 4

CIRCLE 118 ON READER SERVICE CARD CIRCLE 390N REAOER SERVICE CARD

Say You Saw It In CO



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

FROM MOBILE TO GLOBAL.

FT-726R. Link up to OSCAR 10 for
amazing satellite Ox. Perfect for apart­
ments and antenna-restricted neigh­
borhocds. FT-726Roffers crossband
full-dup lex capability on 2~meters and
435 MHz, Other features include 11
memories and dual VFOs,

FT-270RH. Smallest 2-meter. 45 watt
mobile rig available. Includes: 10 mem­
ories. LCD display Band scanning with
programmable upper and lower limits.
And much more.
FT-2700RH. The only dual-band
25-watt mobile ng w ith oossband full­
duplex capability. Great for telephone
style communications, or 2-meter and
4:1O-MHz operation. Compact package
fits most anywhere.

VAESU
Our 30th Anniversary.

DOC'S COMMUNICATIONS
702 CHICKAMAUGA AVENUE. ROSSVILLE, GA 30741

(404) 866·2302

FT-209RH. FT-709R.
Get out with 5 watts
on 2 meters, or 4'12

watts on 440 MHz.
There's a battery
saver for extended
monitoring.
Microprocessor­
based functions offer
10 memories for

receive frequency standard or non­
standard offset and tone encode/
decode with an optional module.
Even a vanety of sophisticated scan­
ning functions. plus much more, all
w ithin an ultracornpact. light­
weight case.

Find out more. We cany the complete li ne ofYaesu HFand VHF/U HFtransceivers
and accessories, For fu ll information. contact us today. CIRCLE 123 0 N READER SERVICE CARD

• For the experimenter. the roc no amateur, the
manufacturer

• Available in d iameters from W' to 6"
• Wire sizes from .;f24 to .;f8 AWG
• Also edge-wound and tUbing coils for high-pCtoI./er

applications.
Call or write fOf complete specifications,

B&WMiniductors" and Air-Dux" have been
the industry standard for over 50 years,
wherever rad io-frequency coils are used,

All OUR PRODUCTS MADE IN USo\

~~~c~~=~~~N
~ At your Distrib u tors, Wlite ex Ca ll. ~A 10 Ca nal Street, Bristol PA 1QC07 ...

(215) 788-5581

Leeward Marketing Co.
1300 Pinetree Drive
Indian Harbour Beach, Fl32937
(305) 777·4019

Wrlle orcall today to order or for more In formation.

High Performance Antennas With
The Quality You Expect

METYagi Antennas and Power Dividers Manufactured
for 6 meters, 2 meters and 70 cm.

• All elements are numbered and co lor coded for
quick, error free assembly.

• Type N connectors used in all antennas.

• Use of compatible metals result s in low corrosion
and long life.

• Industry's only "Vernier Adjustment " Gamma
match on 2m and 70 c m.

• Rugged weatherproof power dividers handle fu ll
legal powe r with less than 0.2 dB fo rward loss.

• Antennas made In England and adhere to strict NBS
speci ficat ions.

ANTENNAS

CIRCLE920N READER SERVICE CARD
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Step Up To Power

With b1}1]D~~~ [kl m
Antennas And Amplifiers.

P.o. BOX 1000' MORGA N HILL, CA 95037' (408) 779-7363
CIRCLE'" ON READ£R SERVICECARO
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SPECIFICATIONS

Electrical

o Band Width 1260-1300 MHz
• Gain 18.2 db
o VSWR Better than 1.5 to 1
o Feed Impedance 50 Ohms
o Balun .4:1 Rig id Coax

Mechanical

o Boom Length 12 '4"
o Element Length .4.5"
o Mast Required 2"0.0.
o Windload 1 sq. ft .

Mirage Communications Equipment, Inc.
ROo Box 1000

Morgan Hill, CA 95037
(408) 779-7363

CIRClE 135 ON READ£R SERVICE CARD



Fig. 1- The Microlog Morse Coach IS a fUlly sett-contemed est.
tridge system which plugs into a Commodore 64 computer. All
information and prompts are screen displayed and backed up

by an instruc tion pamphlet.

o
o

D

A Morse Code
Tutoring Program For
the Commodore 64
Computer BY DAVE INGRAM· , K4TWJ

The Microlog
Morse Coach

C ontrary 10 possible first impressions.
Morse Coach isn't a previously ursnscov­
ered form of early western frontier travel .
Nor is it a technique concocted by old
Samuel (FB) himself for sending mes­
sages without wires. Morse Coach is.
rather , a cleverly designed Morse code
proficiency program which plugs directly
into the "game" port of a popular Com­
modore 64 home computer . Alter the
sell-contained cartridge is snapped into
the computer's rear socket. three dif ­
ferent forms of "modes" of code study
and a variety of monitor screen colors
can be keyboard selected. The overall reo
suits are a Morse learning system that
can be equally used by a lone individual in
an isolated area or a group of prospective
amateurs studying together to become
proficient in Morse code itself. Hopefully,
also, the idea of mating a simple qarne­
type cartr idge w ith one of today's mex­
pensive home computers w ill inspi re
youngsters and attract more indIViduals
into our exc iting world of communica­
tions. Why would anyone care to waste
t ime with a Pac Man~ game when this
genuine Morse program is available,
right? Yes indeed!

A Closer look
After slid ing the Morse Coach car­

tridge into a Commodore 64 and switch­
ing on the computer, a menu with five
choices is displayed on the monitor's
screen . The first selection, or " alphabet"

*Easlwood Village No. 1201 So., Rt. t t,
Box 499, Birmingham, AL 352 10

mode, assumes no prior knowledge of
Morse code and begins instruction With
only four charac ters sent in random
order. Additional characters are added
according to one's learning rate. The in ­
cluded manual explains the " learn ing se­
quence" 01 characters, plus how to
"jump around" in that sequence at daily
start-ups for bypassing reviews if de­
sired. Any speed between to and 99
words per minute is continuously select­
able. The popular method of learning
code at the proper dol/dash ratio, then
merely reducing time between charac­
ters to improve speed, is used. This provo
en technique minimizes learning plat­
eaus many people experience around 7
words per minute . In reality the Morse
Coach's sequence works as follows . A
character is in it ia lly transmitted via the
rrorutor'srrv's speaker, and you type its
correspondi ng lette r on the computer 's
keyboard . An incorrect response yields a
" No, I sent --; you typed --," then
the transmitted example is repeated for
clarity (and c leverly re inserted later to
keep you alert). A proper answer yields a
" Yes.. that' s right " on the display. You
have a reasonable, but not long time for
each response. I personally found this
mode helpful in learning typing . It's good
those computer keys are marked!

The Coach's second and third modes
are useful after learning Mo rse code, A
"practice" mode can be set to send ran­
dam groups of five characters with ret.
ters and numbers intermixed. Responses
can be keyboard entered (and later eval­
uated on a graph) or copied by hand on a
notepad. The tatter is compared to what

the program calls " raw data" wheneve r
desired or atter a run. There, an on­
sc reen display is used for checking copy.
If that method reminds you of the wayan
amateur m ight teach a newcomer Morse
code. you're right. Sometimes n's d lf·
ucurt to realize this is a computer pro­
gram rather than a human instructor. The
Coach 's third mode is a speed test. The
main difference between this mode and
"practice" in user response is strictly via
keyboard and the monitor screen shows
"failed" after a 15 percent error rate. The
"practice" mode will complete a code
run regardless of any errors or user reo
sponse.

Using the Coach
Being an incurably devoted amateur

and a IrueCW enthusiast , I naturally eval­
uated the Morse Coach program from
several points of use.As an ini llal opinion.
I th ink ir s a gem lor both newcomers
learning the code from sc ratch and pres­
ent amateurs th inking of convenient
ways to improve their Morse copying abil­
it ies. Both letters and numbers are inter­
mixed in the study, and the random se·
quencer prevents memorizing the text.
The "alphabet mode" adds new charac­
ters into Morse study in a sneaky but et­
tective manner, and 1suspect an unfami­
liar person could learn Morse within a
couple of days of spare lime using this
system. (I don't think many people could
learn the whole alphabet in one day.
l earn ing curves drop noticeably alter
two nours.)

The Morse Coach program seems at­
tractive for group training in two ways. A

42 • CQ • August 1988 Say You Saw It In CO



,---_ ..._-------------------------------~

CIRCLE65 ON READER SERVICE CARD

?,

•

,

I I
I

I \

e,

Down at GISMO, 01' Sparky Is alwa)"s
looking for good used gear. If you're planning

to upgrade your station, give Sparky a call .
Your present equipment may be worth plenty. Ne"'" 'ort

704-523-7003 G Loc
atl

GISMO
C.O.D. '<::::=.1 3401 South BouleV8rd

- Charlotte, Ne 28209

number of students can hand-copy text
and compare results with screen-dis­
played answers. Also, several students
can use the " prac tice " or "lest" modes
right at the computer's keyboard, and
each person's results will be stored in
memory. The tatter func tion merely re­
Quires entering a name before a "run."
One aspect I noticed here is that if you're
going for high speed (such as Extra class
20 wpm), you must also know how 10 type
fast. Otherwise, it's back to hand-copy­
ing! The Morse Coach program also
seemed to " lOP out" around 40 or 45
words per minute. That is, the doVdash
ratios became almost 1 10 1 rather than
the usual 3 to 1. I doubt. however, if many
beginning amateurs would find tnat 0b­
jecnonabte. Below 40 wpm the Coach is
superb.

Conclusion
All aspects considered, the Morse

Coach seems like an ideal cooe-tranlnq
idea. Irs useful lor any and all cede
classes, schools with electronic clubs.
isolated individuals, and volunteer exam­
ining groups across the land. Possibly it
will also inspi re more newcomers to fur­
ther investigate amateur radio ove rall.
That wou ld be the ultimate reward for any
new and tow-cost product. For more fn­
formation on Morse ccecn. contact Mi­
c rolog Corp., 1871 3 Mooney Drive.
Gaithersburg, Maryland 20879. i!I
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PRECISION REGULATED
POWER SUPPLIES

BY TRIPP LITE
CONVERT 120V AC TO 13_8V DC (± 0_5V DC)

TRIPP LITE OFFERS QUALITY PRODUCTS, FULL TECHNICAL
SUPPORT IMMEDIATE DELIVERY AND COMPETITIVE PRICING

----""--'..,. 10
PRECIS! ' ........ .

.~~:~~~'EO
~" " r"'l Y' -........:.:..-...._...-.....-- .- -.._-...-- ..... .. ...-... ._--

"THE POWI-:R PEOPU;"

• On/off indicator light and rugged on/ott switch
on faceplate.

• 3 conductor grounded cord on 10 amp and
larger models.

• Models from 3 to 40 amps.
• Designed for rel iability and

superior perlormance.

500 N. Orleans
crucecc. uuoots sosto
(312) 329-1777

STANDARD FEATURES INCLUDE:
• Solid state integrated circuit provides

excellent regulation .
• Output voltage maintained up to 95% of no

load value.
• High quality filtering for low noise operation
• Current limiting electronic foldback for

automatic overcurrent protection.
• Heavy-duty power transformer for complete

line isolation.

CIRCLE 950N READEFlSERVICE CARD
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The Butternut HF4B
Butterfly Beam

o
o

o

BY LEW MCCOY'. W11CP

B utternut Electronics has been noted for excellent vertical
antennas, using outstanding design techniques 10 produce a
murttband vertical that is a very good performer. They have
now aimed their talents at a rtwrtlband beam, and the result is
again an excellent antenna. I have tested the antenna for well
over a year and have been very impressed with its perter­
mance.One of the unusual features in the design of the HF4B is
thai it is relatively small considering that it covers 20 meters
with la ir gain and good tront-to-back ratios. How big is it?

GoodThings in Small Packages
The Butterfly beam, so called because it looks like two but­

terflies in fl ight and of course is made by Butternut, has a
" wingspan" (element width) 01 12

'
/2 feet and a boom length of

only 6 feet . In fact, it would look like a TV antenna up on the
average building. It covers the 14, 21, 24, and 28 MHz bands.
The manufacturer's stated gain is 3 dB on 20, 4.5 dBon 15, and
5 dB on 10 and 12 meters. I have no way of checking gain lig­
ures because it requires an extensive antenna range. How­
ever , theoretically the manufacturer 's gain figures are certai n­
ly honest , and I wouldn't question them. A full-size z-eiement
array on 20 meters would produce 4.5 to 5 dB gain (over a
dipole), and ce rtainly Butternut with thei r 3 dB gain figure is
more than reasonable . By using the " Bullerfl y" technique on
the elements-in other words, increasing the antenna's effec­
tive aperture-gain and broadbanding are reali zed. When one
sees that this is a small antenna and can be mistaken for a TV
installation but still has outstanding performance, it becomes
an attract ive package for the apartment or condominium
dweller .

Front to back is rated at 18 dB maximum on 20 meters and 15
dB on the other bands. All of my tests were made with the
antenna mounted on an ordinary TV rotator and the antenna in­
stalled at 30 feet above ground. I did many " A-B" tes ts against
a full-size beam at 65 feet .And that full-size beam has over 7dB
gain on 20 and higher gains on the higher bands , so with the
height and all, the big beam had definite advantage. More
about those tests in a moment.

The HF4B only weighs 16 pounds and is easily rotated by a
lightweight TV rotater . The instructions are c lear and precise ,
and from sta rt to finish it took me about three hours to get the
antenna up on a tower/mast . I have included two drawings from
the manual of the driven and reflector elements to give you an
idea of what they look like .

Note that there are no traps of any kind in the antenna. Note
also from the drawings that there are definite matching set­
tings for the desired portion of each band. Resonance on each

- Technical Editor, CO, 2()() Idaho St., Silver City, NM 88061

Here is the HF48 ready to be installed. The antenna isso light
that it is very easy to manage and work on.

band is obtained by match ing stubs and half toops-frankly,an
ingenious method. In my installation I was able to reach the an­
tenna to make matching adjustments. I installed a small trans­
mitter near the antenna and an SWR indicator in the coax feed­
line. Butternut supplies SWR curves and suggests that your
matched antenna resemble their curves . Of course, they cor­
rectly point out that each installation has its own peculiarities.
My curves didn't match theirs , but were better . On 20 meters
the SWR was never higher than 2 to 1 at any place in the band
andwasmostly less than 1.5across the band.On 15, 12,and 10
meters I was lIat-no worse than 1.2 to 1 across all three
bands. (Frankly, I expected th is with the " Butterfly"-type ele­
ments because they tend to be very broadbanded).

My Tests
I have long felt that in any product review the reade r is mainly

interested in how the piece of equipment performs on a practi­
cal basis. Therefore, I always try to emphasize that point . I
made scores of contacts, both OX and stateside, on all the
bands using the " A-B" tests I mentioned above. I did not tell the
station on the othe r end what I was using because I was afraid
it might influence his report.
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Fig. 1- This is a constructional drawing of the driven element (from the
Butternut instruction manual).
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by eliminating distortion causedby
re-radiated signals.
Flexible, electrically transparent

Phillystran ~ guys completely
isolate atower-guy system
fromthe antennafield .
Thesehigh-performance
tower guys eliminate

~
~~~~;:~ maintenance and the hidden

tamaqe caused bywhite-noise arcing.
They also provide aneater tower appear-
ance with no troublesome ceramic insulators.

1------------------------,
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information ... to improve
your signal coverage...
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One would expect that the big beam at 65 feet would always
outperform the Butterfly , but such was not the case. First. any
beam antenna mounted at 30 feet. compared to one mounted
at 65 feet (for the same ba nd), is always going to produce ottter­
ent angles of radiation. The HF48 on 20 would certainly pro­
duce a much higher angle than the beam at 65 feet. This really
showed up on close-In (up to 1500 miles or so) stateside con­
tacts in thai the HF4B produced stronger reports than the high­
er beam. (Incidenta lly. I was running the full legal limit on all
these testewhen transmitting,but a lot of the tests were merely
listening ,) On long stuff (out of the country DX) the big beam
was the winner. but not always. again proving that ionosphere
skip can be fickle. I wish I could have switc hed the antenna lo­
cations, but that was just too much of a job! All of the above
concerns 20 meters only. because this is where the angles are
so pronounced.

On 15 and the higher bands, the two beam heights produce
some complicated angles of radiation. and it wasn't as easy to
differentiate between the beams. except to say that the bigger
beam was consistently better (but only slightly). My conclus ion
is quite simple: For the average amateu r who isn' t trying to be
the world's greatest DXer, the HF48 is outstanding.

There are a few more observations that should be made con­
cerning the HF48 as a "small" beam- particularly compared
to some other small beams. Anytime that one reduces the size
of an antenna the radiation resistance in the feed goes lower
and lower. For example, a half-wavelength dipole has a radia­
tion resistance of close to 70 ohms. As you make that antenna
smaller, the resistance drops. For example . an 80 meter mo­
bile whip has a radiat ion resistance of less than 1 ohm. Also,
when you put dipoles into a beam configu ration, the radiation
resistance also drops. (A three-element beam with elements
spaced on the order of one-tenth wavelength has a feed resis­
tance ot only a lewohms.)A very low impedance feed is always
an unhealthy cond ition because of the inherent losses. Good
matching techniques are needed.

Further, many amateurs are misled by small rotary beams
because they argue that their antennas have direct ivity and
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Fig. 2- Here is the reflec tor assembly and its associated matching networks.
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tront-tooack discriminat ion. They may have , but so would a
dummy load with some w ires on it ! The real reason that I am
" high" on the Butterfly antenna is that it doesn't have these
small beam fau lts. The inherent antenna impedance is in­
creased by the use of fanned butterfly elements . In addit ion,
good sound matching transformer techniques are used for
matching .

There are a few more vital statistics I shou ld add. The vert i-

PAc-CD""
GIVES YOU MORE CHOICES

cal spreaders on the butte rfly elements are 6 feet long. Wind
loading area is 3.5 SQuare feet , and wind surviva l rat ing is 80
mph. The turning radius is 6 .9 feet. and the power rat ing to the
antenna is 1000 watts on 20and 1500 watts onthe other bands
(although J ran it at 1500 watts PEP on 20).

List price of the beam is $249.00. and it is manufactured by
Butternut Electronics Co.. 405 E. Market St ., lockhart , Texas
78644 (512-398-711 7). I!!1
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RX-325

Tri ,E> Towe..

M URC H
Model
2000 A,
A· LS, B
in stock

Hy·Gain Towers
& Antennas. andl.
Rote rs wrUbe ,
sh,pped duecl 10 .
yOu FREE of .
Shipping CO SI.~

HElL
EQUIPMENT
IN STOCK

3 Kilowatl Tuner

•

For the best buys in town call:
212·925·7000

Los Preclos Mas Bajos en
Nueva York ...

oo o -. ,

D[IC~OMJ
IC-R71A, 751A, 745, 28A1H , 37A, 48A. R·7000,

1271A. 271A1H, 3200A,471 AlH,735

CES·5,mple. Aulopalen 510·5AW,II Palen FM
T'ansee" r!" To You, Te'epnone G'eal For
Te lepnone Ca lis From Mobil" To Base 5,m p'"
To Use $31995

PRIVATE PATCH III in stock
Budwlck ANT. Products
FLUKE 77 Multimeter

SANGEAN Ponahle Shortwave Radios

•

MFJ Models
422. 313, 989B , & 9410

SANTEC
ST·222/UP
5T·2OT
ST-442/UP
HT·7

000
' 0 0•• -_'=""o-'':'-c

New TEN ·TEC
2591 HT, Corsair II, Argosy II , cenl ury 22, 251 0

•

- - --~------

•

CIGITAl FR EQUENCY COUNTERS
Tr;onv. · Pro-Com En~,_"ng

" ooel TR·1000 0_1 0 1i, 12001i1i
0--600 " Ii, o-l .3 GIi' 12961i1i

long·'ange Wireless
Telephone tor e_oor1 in Sl OC~

Complete Butternut Antenna
Inventory In Stock!

BENCHER PADDLES,
BALUNS, AUDIO FILTERS,

IN STOCK
MIRAGE AM PLIFIERS

ASTRON POWER SUPPLI ES
Saxton Wire & Cable

FT·767GX, FT-980, FT-757GXII, FAG-8800
FT-72ti. FRG·9600. FT·2701770RH, FT·2700RH

ICOM land-Mobile HfT
IC2ATl12A T Midland/Sl andard
ICOMT Wllaon Mu on
'~AT V...u FTC 2203, FT,nOJ
IC.I\2N 16 Icom IC M12 11,b,lnel M7{Xl

Tempo M·' :t
• ..., .&....,•

KITTY SAYS: WE ARE NOW OPEN 7 DAYSA WEE K.
Saturday & Sunday 10 to 5 P.M.

Monday-Friday 9 to 6:30 PM Thurs. to 8 PM
Come to Barry 's tor the best buys in l ow n.

ONV Safety
belts-in stock

Alinco
Power Supplies

Yaesu FTR·2410, Wil son
ICOM IC·RP 3010 (440 MHz)
ICO M IC-RP 1210 (1.2 G Hz)

C o m p u t e r Interfa c e s E
stocked: MFJ·1224 lD
AEA CP·1 , PK·80. OR.OX
CP·100. PK·64. Dr. 050.
PK.232. PM.1 ALPHA AMPLIFIERS

AMERrrRON AMPLIFIER AUTHORIZED DEALER

I ,, .
f'"

KENWOOD

M AY We Help You Witt! the Bnt In Commer_
cia l end Amateur Radl~? Jen KB2RV. Toni,
Kitty WA2SAP. Mark K2CON

Antennas

"Cuohcralt
~~.

_ tie< YAESU
Kl" FT·l /21703R
vrrz FT.2I709R1H
~:.,._.. FT.190311123

TS440SfAT, R·1000, A-2000, T&940SlAT I
TM-20 I a . TR26t3600 A ,T M2570Af50AJ30A
TR-751A Kenwood Service/Repair
TH21131f41AT , TM ·211AJ
411A & T&71 1A1811A
TM·3S30A

COMPU-ARE EXTINGUISHERS
EXL·5000E RmlAMTOR TERMINAL

f! 1
~
~\ Soldering
~ Station,

48 Watts, $68
JBC solaerrng line in Slock.
MICROLOG·ART 1, Air Disk,

SWL, Morse Coach

KA N TRO NICS
UTU, Interface II, UTU·XT ,

KPC2400, Packet Comm. lI
EIMAC
3·500Z

5728 , 6JS6C ~
12BY7A & J

4·400A ;-

walt~:~rs &~. g~ , '~
Elem en ts {~ )
In Stock ';;' ...

VoComlMiragelDaiwa
Tokyo Hy-Power
Amplifiers &
518 }..HT Gain
Antenna s IN STOCK

AEA 144 MHz
AEA 220 MHz
AEA 440 MHz
ANTENNA S

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

MA IL ALL ORDERS TO BARRY ELECTRONICS CORP.• 512 BROADWAY, NEW YORK CITY, NY 10012.

All
SALES
FINAL

We Stock: AEA, ARRL, Alpha, Ameco, Antenna Specialists, Astatic, Astron,
B & K, B & W. Bencher, Bird, Butternut, CDE, CES. Collins, Communications
Spec. Connectors, ccvercren. Cushcralt. Daiwa, pentron, Digimax, Drake,
ETO (Alpha), Eimac, Encomm, Heil$ound, Henry, Hustler (Newtronics). Hy_
Gain, teem. KlM, Kantrcrucs, Larsen, MCM (Daiwa), MFJ, J-W. Miller, Mini­
Products. Mirage. Newtronics, Nye Viking, Palomar, RF Products. Radio
Amateur cauecos. Rockwell Collins, Saxton, Shure, terex. Tempo, Ten-Tee,
Tokyo Hi Power, Trionyx TUBES, W2AU. Waber, Wilson, vaesu Ham and
Commercial Radios, Vocom, Vibroplex, Curtis. Ttl-Ex. Wacom Duplexers,
Repeaters, Phelps Dodge, Fanon Intercoms, Scanners, Crystals. Radio
Publications.

Commercial Equipment
Sloc~ed: ICOM. MAXON.
Midland. Slandard. Wil­
son. 'faesu, We seNe
mun icipalit ies. busi·
nesses, Civil De fense.
etc. PP 'lables, mobiles.
bases. repealers...

expe<1.nced
HELP WANTED
Young or Did

N Y k C ' t I LARGEST STOCKING HAM DEALER
ew or I y • COM PLETE REPAIR LAB ON PREMISES

"AQul S. Habla Espanol"
BARRY INTERNATIONAL TELEX 12·7670
MERCHANDISE TAKEN ON CONSIGNMENT

FOR TOP PRICES
Monday-Friday 9 A.M. 10 6:30 PM. Thursday to 8 P,M.
Salurday & Sunday 10 A.M. to 5 P,M. (Free Pa r~ ing)

AUTHORIZED DI ST5. MCKAY DYMEK FOR
SH ORTW AV E ANTENNAS & RECEIVEFR~S~._==~~;::;-_J WENOW STOCK COMMERCIAL COMMUNICATIQNS SYSTEMS

IRTILEX·" Spring 51. Stat ion" r HAM DEALER INQUIRES INVITED PHONE IN YOUR ORDER & eE REiMBURSED
Subways: 8MT·"Prince St. Stalion" COMMERCIAL RADIOS stock.d •••rvlc.d on pr.ml••••

INO·uF" Train·Bwy. Sl ation" Amateur Radio Courses Given On Our Premises. Call
Bu s: Broadway . 6 to Spring St. EXDor1 Order. Shipped Immedletely. TELEX 12.7870

Pith- 9th Sl.I6lh A.e. SUllO".
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ICOM IC-48A 440 MHz Mobile
IGOM has announced the 1V48A 440

MHz compact mobile which features
440-450 MHz frequency coverage, large
LCD readout, 21 memory channel s,
scanning of the entire band or the memo
ory channels from the provided HM·1 2
mic. 11 front-panel controls , and internal
speaker . Size of the unit is 51A" 0 x
5 V2"'Wx 2"H , Options include the
Ie-HM14 DTMF mic, P$-45 13.eV 8 amp

ism. The BJW-3 is operated by two re­
chargeable nickel cadmium batte ries
(not included) and features a rugged ASS
housing and hardened steel components.

The tool is lightweight, compact, and
comes complete with a specially de­
signed bit and sleeve, and a 100 foot
(30m) spool of 30 AWG (O.25mm) wire .
Refill spools are available in 100 foot
(30m) lengths and in four colors (blue.
red. white, and yellow). For more informa­
tion, contact Davie Tech Inc .. 2-05 Banta
Place , Fair Lawn, NJ 07410 , or circ le
number 104 on the reader service card

Yaesu AO-2 Ouplexer
Yaesu Electronic s Corporation has an­

nounced the AO·2 Duptexer for the
FT-2700AH dual-band FM transceiver
and FT-726A VHFIUHF all-mode trans­
ceiver. The AD-2 provides for semi· or
tuu-ouptex VHF/UHF crossbancf opera­
tion w ith a single 2 meter170 centimeter
dual-band antenna.The one antenna may
se rve for both transmitting (on one band)
and receiving (o n the other band) simul­
taneously . Band-to-band isolation is
more than 50 dB. At high power (up to 50
watts) there is m inimal insertion loss of
either transmit power or receive sensiti­
vity. maker says.

Oavle Tech Inc.
Wire Wrapping Tool

The Model BJW-3 is a battery-powered
w ire wrapping too l. A spec ially designed
bit compresses insulated w ire against
the wrap post in such a way that the post
edge c uts through the insulation and
makes contact w ith the wire conducto r.
This allows the user to wrap direc tly fr om
a wire reel or spool wi thout prec utting
and prestripping, and makes it possible to
wire conti nuous strings across any num­
ber of points with a single continuous in­
sulated w ire. The string may be ended at
any point w ith a buitt·in cut-off mecnan-

The specifications inc lude passbands
140-150 MHz and 400-450 MHz; maxi­
mum power 50 watts; insertion loss VHF
less tha n 0.3 dB and UHF less than 0.5
dB; impedance 50 ohms;VSW A less than
1.2:1 ; and receive isolation 50 dB, For
more information, contact Yaesu Elec­
tronics Corporation, P.O. Box 49, Para­
mount, CA 90723. or circle number 100
on the reader service card.

SAVE
TIME
and

MONEY
with
THE

HAZER

IC·2AT
2 Me'e,/FM
Dependable end

Affordable

• CoveI'$1«.OO-
141.995 MHz

• Compact
• Output11l2W& .5W
• Touchtone- pad
• 800 Channels
• Synthesized

l,-y ~
Bring things down for

safety and convenience.
_ ,*"tI rour _. -0_ . .... .... _ ...... .,-.
.....-_ lIOCIO'Olft>< ........... on HA,ZEIl._"••~...
,__ In~1ClIupngnt PO' tOOl. SI'-'YIOdI~_
__. h ole ,-'II 0' lO A••" . _ _ can ''''
Complot• •• ....,._-"- l00ltol_I'IIr~... . _
.....""CI.".. F", _n 20• ...,250 T_
_ _ 2 -~ duey _ 12~ It Io.:l sal..DO IIP'I-
...... J - Stanll-.;l 1II e IIQ /I _ 1211011 .....
Iiu• •• -,. __ II IIQ II _ m Ull IIPd-
e..I TIIo'UIl_~ T8-2$Ioo _ oI_ SoI1.SO IIP'I­
......, 'n • ., mlga ..............__ IiIHO_ry ..9' _ eel
lor .- ..'I" t"- HAZER Two. ... ...... ,3 P T " " 1_
1,l-11 11' -' ..idOl. 10.110. "" u'lr_~i"9 g.,..........,
11MI1_ Send lor ,__
._._ " _. 1 'd. CtlI IOOoIr _ ~ to VIM,
_..c..... ... ... dMdIor__.

"
"

ale (716) 664-6345 III

VHF
COMMUNICATIONS

915 N. Mel" Street
Jam••town. NY 14701

Wnt.". Ne w 'I"ori" 'I".. t . . . I m.r..u".dio
6HI« !

tf ~IICOMI
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1gee-87
CATALOG

$1.00

./

r
RADIOll;lT
80. 41 1C
Greerwlileo, NH D3G4ll
(603I l78-1033
I•••• 837697

ROTATING TOWER
SYSTEMS, INC.

oIf~

COMPLETE HARDWARE
SYSTEMS TO ROTATE 45 0 ' 55

TOWER

• Rotating base can be Installed at any height .

• Guy l.Iof\re and base bearings easily replaced
without tower disassembly.

• 2:I chain drive with HDR-300 glves IO,OXl
jn-lbs. 01 turning torque.

• Simple mod recehbeates rotor Indicator.

• No spectel tools or equipment n :led for
Installation.

MULTI-BAND SLOPERS
"LS):~D. L_t" _ _

""'.._ _ ... Ot lli..... _ .....1._ __
.• _ _u _"I _ .. _ .•,_.Vw,
- . WfI·CG• • _ _ . e-oo . " U~~T .'U"'''''!•• _ . . .. ' _ h 4 ..__ · l ( .
.... ..o".. · c " , ••" .... . _ , ._ . .... iI.
• ...."" ' . • or .'•• : :: : _. ,~" ClO4 Mn. _ ._ "n. - ..
) .•• ...,........ oiooI.,.. • • _ ......_, ...
~. ~ ~ - _ . _ _ . " . - . so _
, .&oM> SNCl·_"~f'_""_••11 _ • • _
"__.__1. 00. 10, ..._ , ,oiiirl.."" ..... .

W 'lNN ... NTENN.... •
.0. 3 93-Q ...r, "W' " I CT, IL 600 S6

BOlO. 44 (2 14)
Pr05per, Texas 75078 347·2560

KITS
PreAmpli' iers-HF, 144MHz, 144MHz GaAs FET, 432 MHz
Converters- HF, 144MHz, 432MHz, 1296MHz
Power Amplil iers-HF, 432MHz,
Transverter- l 44MHz
Transceivers/Receivers/Tra nsmillers- 20M, 40M,
80M, Airband
Processors- Oscar 10 Telemetry, Speech
HF Antennas & Baluns, Noise Bridge,
FET Dip Oscillator

CUSTOM DESKlNED & FABRICATED PRINTED CIACUIT 9OA.RDS

COMPONENTS
0 __ .~•••_ •••o l: n 0, capec;rors. -.....
o B & W coiIo. -.__ c _ irl<Iicmora
o DATAX rub-on ~_ 0 _..-.:I trimmer_
r: DoorI<_ c""""""'" 0~
[' "."'''''0'''' ..-.:I L"'B -..... 0 Tooo ......,.. Met< & eoolo, 00«> ......
o JacIo""" di ..-.:I """"" 0 ToroidO. """ t>o_. bOI......
O J . W _ 0 T'....""';fl~ "~ -""'"
o KnobI ..-.:I ohaft coupIeno 0 w;'" ..-.:I _
[; loIiIon <:o<nponenIS

CIRCLE 36 ON READER SERVICE CARD

WRIGHTAPES: (Since 19T6) Unconditio~ally gua,an·
teed Morse Code Practice on 60 min. cassette tapes.
Beginners 2·lape set 5WPM $T.90. Aiso 3, 4, 5. 6-8, 10.
9-11 . 12-14. 14. 16-20. 22. 24·28 WPM. Speci ty Plain
Languaga or Code G.oups. Al so plain la~g. only
30-35.35--40. 454)(l. FCC lype tasl S; 5-6, 11.12. 11.11.
13-14. 20-24. Call signs: 12-15. 20-24. Nos.: 5-22. 13-18.
18-24. Check, MIG. Visa 53.95 ea. PPD l sI cl ass USA,
Can. Printed l exls add $.50 per tape. Call anyllm• .

'" In. '.n l Semc. '"
"*",'I>-J.t' PH: 517-484-9794 WRIGHTAPES "0",

235 E. Jackson C 3 " Lansing. lol l~

CIRCLE nON READER SERVICE CARD

EXMET, your source l or METALLURGICAL ASSIS·
TAN CE and DISCOUNTED PRICING on Alumi~um

Tubin g a ~d Shapes. pius CarbOn. Alloy. 55. a ~d

Gal vanized Tubi~g. E.amples below are on ly a
sm all I ,action or Ou' Slock. Please call or w, ile 1m
addilio~a l Slock siles

Aluminum Tubing (Alloy 6061 ·T6)
0 .0 . x W.lI Length Price Per Length
112 "x.058 " tau. $ 10.26
718" x.058 " tau. 18.40

1"x .058 " tau. 21.82
1·1I4 " x .058 " 12ft. 27.35
1·1I2"x .058 " t a u . 33.37
1·1I2 " x .125 " 24 fl. 76.20

2wx .058" rz e. 44.93
2"x .25O " 24 fl. 193.92
3 "x .065 " ta n. 76.1 4

Stainless Steel. CarbOn Sleel. Alloyed Steel. and
Galva~iled Steel Tubing in stock IMt mael sA$TM
Srandards.
Policies, A ll prices FOB Twinsburg. Ohio. Payment
with Visa. MIC. check or M.O. or COD. Minimum
oroer 550.00. Volume a~d Club discounts
a"a itable. Ohio 'eside~ts. add 5· '10 0/. Sales Ta.

~S: 'EXMET, INC. ,CllD'
2170 E.Aurora Rd., P.O. Box 111 )

Twinsburg, Ohio 44087. 211).425-8455

r-=::::=-=g~:;;:;;;:;;:;;;;CC':AC~'~E~"~O~NlREADER SERVICE CARD

power supply, UT-29 tone squelch unit,
Sp· l0 external speaker , HM·16 speaker
mic. and HS·15/HS·15SB flexible boom
mtc and PIT switch box.

For more information , contact ICOM
America , Inc., 2380 116 Ave. NE, Belle­
vue, WA 9aoo9-9029 , or ci rcle number
107 on the reader service card ,

Nemal Connectors
Nemal Electronics has introduced a

line of connectors designed to fit the
Belden 9913 and 8214 type cables . The
connectors are available from stock in
both type N (part No. NE720) and BNC
(part No. NES60) series and will accom­
modate the 9 V2 to 11 gauge center con­
ductors in these and other similar cables.

Both series of connectors meet the
elect rical and mechanical requirements
of MiI-C-39012 and incorporate silver­
plated cont acts and teflon insulation.
Each connecto r is full y compatible with
all other standard con nectors in its ser­
ies. For addi tional informat ion contact
Nema! Electronics Internat ional, 12240
NE 14th Ave., North Miami, FL 33161 , or
ci rcle 103 on the reader service card.

AES Dne-Tube Radio Kit
A new One-Tube Radio Kit providing

the experimenter or antique radio buff
the opportunity to experience early rad io
construction and operation is available
from Antique Elect ronic Supply. The kit
comes complete with breadboard. tube,
and other parts. Batte ries and head­
phones are optional. The kit, as well as a
20-page cata log covering tubes, parts,
books, etc ., for radio collectors and ex­
perimenters, is available for $16.95 plus
$3.00 for shipping and handl ing.

• _ I> ..

For further information, contact An­
tique Electronic Supply, 688 W. First St.,
Tempe, AZ 85281 , or ci rcle number 101
on the reader service card.

BELDEN 9913/9914 CABLE
"N" Connectors $3.50 Crimp or Solder Type

Crimp Tool Available

FO X INTERNATIONAL , INC .

717 W. UNION HILLS DR. '3·190
PHOENIX, AZ. 85027
(602) 971-2755

"We Specialize in Custom Connectors"

CIRCLE 34 ON READER SERVICE C...RD
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Contest Calendar
NEWSNIEWS OF ON-THE-AIR COMPETITION

• monthly fe.ture by
FRANK ANZALONE, W1WY

I r s not the summer dold rums as fa r as
contest activity is concerned, but except
lor the DARe CW European Contest and
the JARL CW All Asian there is no real OX
competi tion during August .

Discount the SEANET sse Contest.
The published ru les in last month 's col­
umn were reported as being okay by Rich
Ricca . K2BDYfOU7, but little or no other
information was available.This year's ac­
tivi ties w ill probab ly be handled by the in­
donesian group, and nodate has beenset
for the traditional convention. when the
awards will be presented .

The DARe CW , the most popular of the
European contests, is sure to provide
plenty 01 activity. This year 's contest will
be directed by Herb Ade-Thurow.
Dl2DN , the new WAEDC Manager . Con­
nie Wollner, DJ1 00, the previous manag­
er who handled the affair for many years ,
became a Silent Key a few months ago.

Condit ions permitting , the All As ian
CW might be worth a try . Rules for that
one are the same as they have been
these past many years and can be found
in the June issue.There's plenty of time to
get your log to the JARL. November 30th
is the deadline.

The New Jersey and New Mexico state
parties in the middle of the month fill the
remaining weekends. The Alaskans, who
normally have their party in August, failed
to send their announcement .

I was very sorry to hear that Andrew
Malashuk, WtPM, one of the early CO
Contest Committee men, passed away
the early pa rt of June. I'll have more to
say about Andy in next month's column.

Not much else to report, so we will
keep th is month 's comments at a mini­
mum, too.

Deadline for the November announce­
ments is August 15th, and September
15th for the December issue.

73 for th is time , Frank, W1WY

European DX Contest
cw.:Aug . 9-10 Phone: Sept. 13-14

(X)()()Z Saturday to 2400Z Sunday

This is the 31st annual contest spon­
sored by the DARC. The activity will be
between European countries and the rest
of the world on all bands 3.5-28 MHz.

Following are updated rules, including
two new features. U.S. sta tes will now
count as a rnutttpuer. and OSO dupe

14 Sherwood Road, Stamford, CT 06905

52 • CO • Augusl 1986

Clltndlf 01 Events

Aug 2-3 ARRL UHF Contest
Aug 9-1 0 European CWContest

• Aug. 16-17 SEANETsse Contest
Aug 16-1 7 SAATG ATTY Contest
Aug, 16-1 7 NewMexicoOSOParty
Aug, 16-18 Newuersev cso Pertv

t Aug, 23-24 All AsianCWContest
Sep. 3-5 YLAL " Howdy Days"
Sap. 13-14 European Phone Contest
Sep. 20-21 CRRL Can-Am Contest
Sep. 2()"21 Scandinavian CW Activity
Sep. 27-28 Scandinavian sse Activity
Oct. 4-5 IRSA World Championship
Oct. 4-5 VKfZUOCeania sse
OCt. 11 -12 VKfZLfOceania CW Contest
OCt , 11-12 Pennsylvania OSO Party
OCt. 12 RSGB 21/28 MHzsse
OCt. 12-1 3 Ill inois 080 Party
OCt , 15-1 7 YLALAnniy.CWParty
OCt. 18 ASGB21 MHzCWConlest
OCt. 18-19 BoySCoulsJamboree
OCt. 18-20 CARTG AnY Contest
Oct. 25-26 COWW OX Phone Contest
OCt. 29-31 YLRLAnniv.SSBParty
01.25 -NY.1 Cayman Is. Pirates Week
Nov. 8 ALARA YLJOM Contest
Nov. 8-9 European RTTY Contest
Nov. 15-16 AOEe 160 Meter Contest
Nov. 29-30 CDWW DX CW Contest

• Covered last month.
t See June issue,

sheets will now be requ ired for each band
on whic h 200 or more contac ts are made.

Only 36 hours out of the 48-hour con­
test period may be used by single-opera­
tor stations . The 12 hour off periods may
be taken in one, but not more than three ,
periods anyt ime in the contest and must
be indicated in the log.

Classes: Single operator and muul-co­
eratcr single transmitter, both all bands .
Multi-operator stations are allowed to
change bands one time only within a 15
minute period . A quick band change and
return is allowed to work a new rnuttipner .

Exchange : RS(T) plus a OSO number
starting with 001 . In addition, WfK sta­
tions will include their state (i.e ., 599011
MA).

Scoring: One point per OSO and one
point fo r eac h OTC reported.

Multiplier: The mult iplier fo r ron-Euro­
pean stations is dete rm ined by the num­
ber of European countries worked on
each band (WAE list). Europeans will use
the ARAL DXCC list . In addition, each call
area of the totlowtnq countries wi ll be
considered a multiplier: JA, PY, VENO,
VK,ZL,ZS, and UA90.Each WIKstate will
also be considered a multiplier.

The multiplier on 3 .5 MHz may be mul­
t iplied by 4 , on 7 MHz by 3, and on
14/21128 MHz by 2.

Final Score : Total OSO points , plus OTC
points, times the sum total mult iplier from
all bands .

OTe Traffic: Addi tional point credit can
be realized by making use of the OTCtraf­
he feature , A OTC is a report of a con­
fi rmed OSO that took place earlie r in the
contes t and was later sen t back toa Euro­
pean station. It can on ly be sent from a
non-European station back to a Euro­
pean. The general idea is that after a
number of Europeans have been worked ,
a list of these stations can be reported
back during a OSO with another station .
An additional, one point c redit can be
claimed for each station reported.

A aTC contains the time, call, and OSO
number of the station being reported (i.e.,
1300/DL2DN /134, which means that at
1300Z you worked DL2DN and received
"'134).

A OSO can be reported only once and
not back to the originating station.

A maximum of 10 OTCs to a station is
allowed. The same station may be
worked several times to complete this
quota , Only the original contact, how­
ever, has OSO value .

Keep a uniform list of OTCs sent; (3f7
indicates that th is is the 3rd series of
OTCs sent and that 7 OSOs are being re­
ported).

Awards: Certificates to the top scorers
in each class in each country and areas
listed in the mult iplier . Continental lead­
ers and stations havi ng at least half the
score of the conti nental leader will also
be honored.

Disqualifica tion : Violation of the rules of
the contest , unsportsmanlike conduct. or
taking credit for excessive duplicate con­
tacts will be deemed sufficient cause for
disqualification.

Logs: It is suggested that you use the
official DAAC or equivalent forms . Figure
40 contacts to the page , and use a sepa­
rate sheet for each band . A large-size
SAE and IRCs will get you a supply.

All entrants are now required to submit
cross-check dupe sheets for each band
with 2000r more 050 5. A penalty of three
contacts w ill be deducted fo r each
duplicate OSO that is removed by the
committee .

Mailing deadline is September 15th for
CW and Oc tober 15th for Phone. All en­
tr ies go to :The WAEDC Contest Commit­
tee, P.O. Box 1328, D-8950 Kaufbeuren,
West Germany.

Say You Saw It In CO
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Ughted Cross-nndle Mtler reads
SWR,lorward and reflected power all in
ooe glance. Has 300 and 3,000 waft
ranges. Meier light requires 12voe.

I poaJtIon ,nt'RIlI,wltch (2 ecennes.
through tuner or direct, r"ndom/bit­
renceo line or dummy load). 50·239
connectors. cersrrric feed-throughs,
binding post grounds.
D,luu.lumlnum low-profile Clblnet

with sub-chassis lor RFt protection,
bl.~c k finish , black 'rent caner with
rarseo letters. tilt bili!.MFJ989B

Thismay be the world 's most popular 3 KW roller Inductor tuner bet:.1use It's small , compact, reliable,
matches virtually everything and gives you SWR/Wattmeter, antenna switch, dummy load and balun­
all at a great price!
Milt "Wit'll Tu,*, Woo, It hls.lI tIM
fIatu~ you . abd tor, induding the
new SIT\<lller Size to match new smaller
rigs-onty 10¥."'/oIJ4Y2" Hll1 4 718" 0.

M.tcfln COIl, bllInctd lines, nll~

dom w1ra-l .8 to JO MHz. 3 KWPEP
-Ih, power r~ting youwon't outgrow
(~I~KV ~ps) .

Roller Inductor wltll • 3-dJglt tum.
countlr plus " spinner knob lor pre­
cise inductance control to get tnat
SWRdown to minimum every lime.

Built-In 300 w.n, 50 ollm dummy
IBId, bullt·ln 4:1 f,rrll. bill/n.

~. "

MFJ's Smallest VERSA TUNER

Oulgntd for moblll operation ! Small, compact .
Tilkes Just atiny bil Of room in your Colr. SWRIdUilI
rilnge wiltlmeter makes lur- ing fast and easy.Care­
ful pltICeffierlt Of controls ilnd meter makes antenna
tuning s<l ler while in motion.

Extends your enterma bilndwidth so you can op­
erO'te (lnywhere in il teno with low SWR. No IIMd
to go lKrtIldl Ind rudluSl your moblll whip. low
SWR arsc gives you maJ(imum power i:lut Of your
solid state rig-runs cooler for longer li fe.
Handlesupto:o:l warts PEP RF output. Hasef•

ficienl (lirwound induelor, 1000 V<lt! Colp.1Citor spac­
ing and rugged iltuminum cabinet. Slrb:6 inches.
Mobile mountinq bracket avaltabte lor $5.00.

MFJ-!Il18

$59.95

MFJ'. smalln t 2lJ) w.n VI"" TUIIIf matcnes
COilJ( , r?noom wires and billilnced lines contrn­
uously from 1.8thru 30 MHz. WorkS with all solid
seteand lube rigs. Very popular for use between
tr(lnsceivtll' and linill amplifiet' for proper matCh­
ing. Elticient ilirwound Inductor gives more watts
out. 4:1billun lor billilnced lines. 5 J( 2.6 inches.
Rugged black (Ill aluminum cabnet.

MFJ's Random Wire TUNER

MFJ.16010

$39.95
'"" ...'.-.........0_. _­MFJ 'I ullra complct 200 Win random wire tunlr

lets you operatean canesi1nywherewith i1ny trans­
ceivef using (I renccrn wire. areat lor apartment.
motel, Cilmping operation. Tunes 1.8'30 MHz.
2 J( 3 J( 4 Inches.

MFJ's Mobile TUNER

MFJ-945C

$79.95

TO ORDER OR FOR YOUR NEAREST
DEALER, CALL TOLL-FREE

800·647·1800
Can 601 ·323-5869 In Miss. ahd outside rz:8:Sl
continental USA rerex 53-4590 MFJ STKV~

"'1"'1- :::. ~ :-• • ••

MFJ
MFJ ENTERPRISES, INC.

Bax 494. Mississippi State. MS39762

MFJ 's Best VERSA TUNER
MFJ-M9C $149.95

MUI belt ., Win tuM' II now ...... bttttr!
The MFJ-949C II~IHIM D-'urt VItSI Tuner II

gi'18S youatuner, aoss-needfe SWRIWattmeter,
dummy load, iIrltenna SWitCh and balun in a n!'lt
comP<1Ct cabinet. You get quality conveniences
iIrld a d utter-free shack at a super price.
A.... cros:s-nIIdll SWRIW.ttmItw gives you

SWR, !ofw<lrd ilndreflected power-all at aSingle
glance . SWR is ilutOfTl<lticafly computed with no
controlsto set. Has:Jl and 300 watt scale on easy­
tlHt<ld 2 color lighted meter (needs 12 V).
A hlndloml n.. bIlCk brulNcl Ilumlnum cabl·

netmatches eu the new rigs. Itscompact si ze (10 .
3 J( 7 inChes) takes only a little room .
You can run Iult tranlCII.,.r powlr output- upto

300 watts RF output-(lnd match coax. balanced
lines or renccm wires from 1.8 thru 30 MHz. Use
it to tune out SWRon dipoles , vees. long wires,
verncers. whips, beams and quads.
A 300 witt 50 ohm dummy load gives you quick

tune ups ,lOd aversatile sl. position antenna switch
lets you select 2 COilJ( lines (direct or thru tuner),
ranecm wire Of billanced line and dummy load.
A 11'V' lfflcll nt .Irwound Inductor- 3 inChes in

dlameter--,;j ives you plenty 01matChing range
and less losses for morewattsout . 100 volt tuning
capacitol's and heavy dutyswitChes gi'18S you sate
arc·freeoperation. A 4:1 balun Is built-in to matCh
eeeeee lines.
Order your COfmll llnce PKkIgl now I nd IIIjoy.

2 KW COAX MF.I-'7D2
SWITCHES $19.95
MFH102. S19.95. 2 poaItIDnI.

60dBisctanon at 450 MHz.
less than .2dB los.; $29 95 MFJ.17D1
SWR below 1:1.2. •
MFJ.171r1 , S29.95.
6 posltlonl. 'Mlite
markabie surface
lor antenna positions.

ORDER ANY PRODUCT FROM MFJ ANO TRY IT-NO
OBLIGATION. IF NOT SATISFIED, RETURN WITH­
IN 30 DAYS FOR PROMPT REFUND (II " Ihlpplng).
• One year unconditional guarantee - Made In USA
• Add $5.00 ea<:h shipping/handling · Can or write
tor free catalog . over 100 products.

•

... ,U'-'" r. __
_ : · J ::E ':: ~

I .,- -. • . • • ••- . ' . .,_. --. • •..• .•.- , ..... - --_ ..- - . ., -

-RlIn upto 1.5 tw PfPI ndmilch I ny IMCllinecon-
tinuously lrom 1.8t030MHz: coax ,balanced line
or random w;re .
Ughttd Cross-ftMdll Miter reads SWR, forward
and reflecled power in one glance. Has 300 and
3.000 wan ranges. 6 position antenna switch
handles 2 coax lines, wire and balanced lines.
4:1 balun. 250 pI, 6 kv variable capacitors. 12
position ceramic inductor switch. New smaller
size matches new rigs: 101/1 )( 4YJ )( 14 \
inches .Flipstand lor easy viewing. Requires 12V
lor light.

MFJ'. fa.hIIt atIllngtuner pICks Inplenty of..
futures . NIWltyllngl Brushed aluminum front.
All metal eatsnet . NIW SWRIWI1trNt.,! More
i'CCUfilte . SwitCh ~ect<lbl e 300130 w.m ranges.
Rei'll forward/reflected power.
N.. Intlnna Iwttclll Front caner mounted. se­

lect 200;1. lines, direct or through tuner, random
wire/bill:mced line or tuner by;I.1ss for dummyI~ .

N.. I lrwound Inductor ! Larger moreeHicient 12
position "irwound inductor gives lower losses ilnd
more wattsout. Run up to 300 RF power output.
Mitch.. IVlrythlng lram 1.8 to:ll MHz! dipoles.

Inverted vee, random wires , verticals, mobile
whips. be;1ms, batanceo anu coax lines.
Built-In 4:1 bailln lor ballnced IInl1. 1000 V Col­

p<1citor sp;lclng. Black. 11 J( 3 J( 7 Inches. Works
with (l it solid state or tube rigs. Easy to use any·
where.

MFJ's Fastest Seiling TUNER

MF....." $99.95

MFJ'sl .5 KW VERSA TUNER III
MFJ-962B $229.95
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This is the 27th annual party spon­
sored by the Englewood ARA. Phone and
CW are part of the same contest. the
same station may be worked on each
band and mode, and NJ stations may con­
tact in-state stations fo r OSO and mult i­
pl ier c redit.

Exchange: 0$0 no., RS(T), and OTH.
County fo r NJ , AARl section or country
lor others.

Scoring: NJ stations score 1 point for
W/K and VENO contacts , and 3 points for
OX. MUlt iply total by ARRL sections
worked(maximumof 74) . KP4. KL7 , KH6,
etc .. are 3-point contacts and section
mult ipl iers.

Out-of-state stations mult iply total NJ
OSOs by number of NJ counties worked
(maximum of 21).

Frequencies: 1810 , 3535, 3900, 7035,
7135,7235, 14035, 14280, 21100, 21355,
28100,28610,50-50.5, and 144-146.Try
phone on even hours , 15 on odd hours,
and 160 at 0500 UTC.

Awards: Certificates to the top scorers
in each NJ c ounty ,ARRl section, and OX
cou ntry. Second-place aw ards if four or

New Jersey asa Party
2000Z Sal. to 0700Z Sun. Aug . 16-17
1300Z Sun. to 0200Z Mon. Aug, 17-1 8

PoInts: OSOs w ith own country, 5
points .With other countries on same con­
tinent, 10 points. With other continents,
15 points. The U.S., Ca nada, and Aus­
tralia call areas count as separate coun­
tries for scoring .

Multiplier: Each exec country and
each W/K. VENO, and VK call area . A
mult iplier will not be considered unless
the claimed station appears in at least
five logs, or a log is received from that
station.

Final Score : Sum of OSO points from all
bands times the sum of the multiplier
from each band.

SW l 's use same scoring but based on
sum of stations and messages copied.

Awards: Certif icates to the too-scortnq
stations in each class in each country
and each call a rea of the U ,S., Canada ,
and Australia.

Use a separate sheet for each band,
and include a summary sheet showing
the scoring , comments, and other essen­
t ia l Information, and your name and ad­
dress in block letters.

logs must be received by Octobe r
10th and go to: Contest Manager, Jorgen
Oudahl-lasjon, OZ1CRl, Egebjergvej 90,
4500 Nykohing Sj , Denmark .

(There were 44 single operator ent ries
in the 1985 contest: W2KHO, 24.500 pts.
p laced 15th; KB2VO, 24,025 pts. p laced
16th; K6WZ. 18.170 pts. placed 24th ;
WA6WGl, 9,020 pts . placed 30th ;
WA4UBD, 2,340 pts . p laced 35th;
WA7EGA, 56,350 pts. placed 4th wor ld­
w ide out of 5 multi-operator entries.)

27,146
15,276
14,180
14,546
12,668
11,220
10,880
7,938
5,508
5.247
5,151
3,071
2,4 18
1,938
1,107

357
72

Canada
14MHz

VE2AEJ 551
VE3EWY 532

AI Band
YE8ReS 6,136

Dom. Rep .
14MHz

HilA 30

Jamaica
AMBand

6Y5HN 165

Panama
7 MHz

HP1XKR 280

WA6FGV
NN7L
K1ZM
KBEID
W3GM
KB7G
N..a
A.J6V
W7YF
KY7M
Kl Kl
W5f'ING
KQ1F
W60Ul
WSOB
K7LXC
W5NA

Muni-Opr.
NR5M 135 ,024
N6ADI 100,491
K5LZQ 99,756
K6ZM 91 ,296
WIRSG 35,616

105

9,116
6,204
5,658
4,687
3,344
2,592
2,232
2,201
2,030
1,035

13.
735
'94
378
238

14'lOa
72
29
18

9

6,696
4,176

'98

42,042
40,326
37,725
19,530

682
588
332

14 MHz

3.5 l1liHz

1985 All Asian CW Conlest
North American Results

U,S.A.
1.9 l1liHz

WAE Country List: C31, en , CT2, OL,
EA. EA6. EI . F. FC. G, GO.GI,GJ. GM.GM
Shetland, GU, GW. HA, HBS, HB0. HV, I,
IS. IT, JW Bear , JW, JX. LA, LX, L2, Ml ,
OE, OH , OH0, OJ0, OK, ON, OV, OZ , PA,
SM. SP. SV, SV Crete, SV Rhodes, SV
Athos .TAl . TF, UA 13456, UA2, UA Franz
Josef Land, UB5, UC2, UN1, U05, UP2,
UQ2, UR2, Y2, YO, YU ,ZA, ZB2, lAO, 3A,
9 H1 ,4U1 Geneva,4U1 Vienna .

SARTG RTTY Contest
Three Periods GMT

QCMXH)BOO& 1600-2400 Sat. , Au g. 16
OaQO-1600Sun., AuQ. 17

This is the 16th annual contest spon­
sored by the Scandinavian Amateur Ra­
dio Teletype Group. Use all bands 3.5
through 28 MHz. The same station may
be worked on each band for aso and
multiplier c redit .

Classes : Single operator, multi­
operator single transmitter , and SW L.

Exchange: aso no., sig nal report.

Certificate winners in boldface.

W6KP
K6NA
NSAW
K5NW
KOCL
K1XM
KV9S

W5FO
N61C
K4Rl
K9RHY
WD81XE

"TW
W8EX
KJRWL
N4MM
WASYTM
K2JT
KA2BBl
W2HG
K4BAI
KW2J
W5E1J
KR1R
W1END
W5TVX
W61FC
W1 QPJ

An Band
W6TMD 11 2,882
K3l D 27,540

N1AIIII
W6BIP
W7DRWI

7 MHz

•

. , ,

•
" I- ""

"•
.'...0----"

DELUXE ANTENNA TRAPS: CDlI""Il, ...., &
..... ...oul ·~ DIal_. _ F"

Poorw . 110 JlI'llI*J . JlO Soldoo ......---­kI .-_ lllpoII AlII
~120I1SI10 IJ6 001",

,.. ~_lllpoIIAd.
(lJ14f)/20/1Sll0

538 DO/PI"
ORDU DIRECT FRO II n CTORY . AM /Iftlrfs J/IIpp«1 US
I'In IPMd VISA/ llle · g1"1! Cilr1l I , u p ""II , Slg""Uff

TRAP DIPOl£S:_ _ 1_ ~
~ ....rt/lO<OO 2 ..
Ul ..." ,.,_ ''''
(Iolf , .,_ I R'_ ,YJI,__ I ....-

•

SINGLE BAND DIPOLES (Kit lorm):- - ~ -~ 1\ II " " "
D-2CI 1<) a:I' "'"
D· '~ 40 W 11..
ueel 8D1/; ,)II' 11..
D- 160 ' 60 l6C ' )Or..

IIItIUOn'$~ instrllCl.,.,5 , [)eIu•• Cln1., c:onneclO1. 1.
1Ii SU_ CoppetWeIO AlII""'" .." " i1nd [1I(j ,nluli'0I1

5PI·ROMANUFACTURING, INC.
Dept. 104, P.O. Ball 1538
Hendersonville, NC 28793

Dealer Inquiries Invited

DELUXE CENTER CONNECTOR
• '00"IS''''_ ,__. 1Ol _..-.... ..,--• __nt_._...­._- ." ­
0 1.- (-• r __

CIRCLE380N REAOER SERVICECARD

AU. 1lW' ,UHUow;~~ 1IIluse· f~ .. ,.
-ceo.. . ... 0.-, -l\MIdII lui po..- . ClImn -.....
-.oIIh lllIIun T",• . o.eu.. _ (:01-=-0. '.!Ii Sir""
~ MIt ... _ EIlll I",'" WI '-" IliIId
S*'IdIorlg' r""" U$UiIly __tid · FCIf ill ,,_ .
\fl.~ & T,..-s · f Of all~,motl\ll'$' an.
Il1O.... _OS ill IlanClS - _ rllC1lOl1S IIltUllKI 10 <I.Iy
......,. back OllNlnt.. ,

FREE EVALUATIO
and ADVISORY SERVICE

FOf Drtlu.I,.,1 . ltttr..lc 1.cllnlcl. ...

•

• by prest'G'OUS non·prohl org<l",I <1t,on
Earn Un'vers'ly Degree IBachtlOfS or
Masters) through Home S1udy' Cred,1
G, ven lor pre ~,ous schooli ng and
profess,onal expeneece UllQr<lde your
ta rn'ng powef Free Det<l,ls'

AIrION PROf iT CO.TIIIE .TAL UllCATIOI ASSOCIATU
OAGANI2ATIClfrl ~.G."l llg1 .D ,11i.. 1Y 1Z81'.11'1

TRAP VERTICAlS·" St OPERS" ;-
11$" ... ~...... '.
WS W """,11<". '"
II$U , ""... J <I
11$" ' ""....... • n
"(.00"__'_ L;;;;;;;;;;;;;;1._'........_.- 'oo ,.__

COAX CABLE: (ind\IdI!$ PH !19 eonnecllW 0lI 81t1l _ l
'.... ~ .._- --01;... ... 101 011 I " ...
OG'f • ".. " ..

This Month 's Goodie FromThe Cindy Store
K....wood TS UOS

IRDCI=
SSOOZ TutMt ..... (I'Mw) L T.O.

0.. 7500 H~ed 11_ In Sloe'" All PrieM
FOS PNot1on. S4n:I SASE for NEW HF Pnce Us1.
t.tor. Specl", In ClIsIIIied1l.

ROSS DISTRIBUTING COMPANY
" Iouttt $1.1'- $trMt, "'-101\, IdIIho I32U

Tl llphol"l2OI)l52~W. ClaI••12:lXlon MOIl. Sat
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more logs are received from that section.
Also Novice and Tech.. and mobile
awards .

Use UTC time, indicate the multiplier
only the fi rst time it is worked. include a
GSa check sheet. and include a sum­
mary sheet showing the scoring , etc .
Send a la rge SASE if you wish a copy 01
the results.

Stat ions planning activity in NJ are re­
quested toadvise the EARA by August 1st
so that coverage of all counties may be
planned.

l ogs must be received no later than
Sept. 13th and go to: Englewood ARA,
P.O.Box 528, Englewood, NJ 07631-0528.

New Mexico aso Party
1600ZSai to2100ZSun , Aug 16- 17

II Sponsored by the Albuquerque DX
I Assn., the format is somewhat different
I from the usual stale OSO party . Follow­
I ing rules are verbatim, so come to your

own co nc lusion.

I

I Stat ions may be worked once on each
band and mode, mobiles on each ba nd
and mode in each county .

Classes : Class A-Inside NM but out­
side home cou nty, Class B-AII other NM
stat ions and tbose outs ide NM.

Exchan ge: AS(T) and OTH . County fo r
New Mexico: stale, province, or count ry
fo r o thers.

Scoring: CW contacts coun t 3 points,
SSB 2 points.

Multiplier : NM counties (maximum 33),
VE provinces(max imum 12), DXCC cou n­
tries (exc ept W/K and VEl , and US states
(maximum 47).

Final Score : Total OSO points from all
bands times sum of the multiplier as in­
dicated above. Class A stations multip ly
tolal by 3, Class B by 2.

Frequencie s: CW-181 0 and 55 kHz up
from bottom of each band 3.5-28 MHz .
558-1845,3945,7280,1 4280,21380,
and 28580 MHz.

Awards : Certi fica tes to winne rs in each
slate , province , OX country , and NM
county . Plaques to overall wi nners in
New Mexico and out of state . Additional
awards possible if returns warrant.

Include a summary sheet and dupe
sneet if your log shows more than 200
contacts .

Mailing deadline (s September 30th
and logs go 10 : New Mexico OSO Party ,
Att: Bob Tnanfsch . KN5D , PO, Box 997 ,
Corralles , NM 87048.

YlRL " Howdy Oays "
14002 Wed. to 02002 Fri. , Sept 3- 5

This ac tivi ty is for YL' s , and scores wi ll
be ba sed on contacts between Yt.:s only.
All licensed women operators th roughout
the world are invited to join the party.

All bands and modes 10 through 80
meters may be used. Only one contact
with the same station is permitted
regardless of the band . Crossband and
net contacts do not count. Use only 24
hours out of the 36 hour contest period.
and indicate the breaks in your log.

Score 2 points for each YLRL member
worked : 1 point if It's with a non-member.
Therefore , members should identify
themselves in the exchange. There is no
multiplier , just add the OSO points.

Suggested Frequencies : CW-3555,
7055,14055,21195, 28195.SSB--3955.
7255, 14295, 2 1395, 28595, (pIus or
minus 15 kHz.)

The top-scoring YLRL member witt
receive her choice of a YLRL pin, charm,
or stationery . The non-member w inner
will receive a one-year membership in the
YLRL.

Submit your original log , no carbon
copies, Indicate if you are a member ,
score your log , and sign the summary
sheet.

You are expected to delete all dupli­
cate contact s. For each duplicate con­
tac t that is removed by the c om mittee, a
penalty of three additional and equal con­
tacts wi tt be removed from your score .

Logs must be received by October 6th
and go to, Mary Lou Brown, NM7N , 504
Channel View Drive , Anacortes , WA
98221 .

KENWOOD

. 60 MHZ ·905 MHZ Cormnuocs

• KANTRONICS

• KDK

• KENPRO

• KENWOOO

• KLM

• LARSEN

• MFJ

• MIRAGE

• NYEVIKING

• QUATRON

• SANTEe

• WELZ

• YAESU

• AEA
• ALINCO

• ASTRON

• AVANTI

• B&W
• BENCHER

• BUTTERNUT

• CUSHCRAFT

• DAIWA

• HAM-KEY

• HUSTLER

• HYGAIN
·ICOM

COD'S WELCOME

~800·227·7373~
TH·21AT

_Com pac,_ '"s,,,..,""""
_OpI SOO IA A

Ball.ry

T5-940S
-Dx-ceuence'

TR-2600
l ",,"JOOI,!'" ,_,
,."~",••l "~'e '

~..,""'",,.""",­
' LC O Re"""""

_'0 """''''''' ''''
L"O.~", f>a<" '"~

_ 6<100.,,,,

...""",5<,"

TM·2570

_ P''''l','''''',",,'~ 0.<.00....
_~,~ SO,,,,,,,, 0""' 0.9""' V'O'
• 010 Ch"OO'" .... m""
_G""..", CO""" go RO<h''''

_•".. 10 Wa,.... " 00". _.~.. ".'0 ..""'''', &
....'00'...,. _n Cn.Me'" ''''''' ' of,,,,,,
P,n", P'''9,"",,,,••''''CTCSS

525 East 70th Avenue, 1West, Denver, CO. 80229. 303-288-7373
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-,CA"......,

-~"n
,~

""'On
114.,­
~"

ROHN
Guyed Tower Package.

·Worio$F_ ....
"" "'J ....:II D; ht"..,.
• p t U d hlgII wIn4~
... 00" .... lMlelletloft
........ CMf"II ~ .1 ............".nse 04 .....
' CU.""~lCt 21
In :' ", gu y~d.....
tooi ,· 0 ...."" • • ' II....
~ ...._lQj . MbeM,
_~....:l~_1Ion
"",...-IKI...- __..
PKkIiCl" Iahown NIow _
...., lor wind _ "8" (8e
mph wInd). Zone ''C'' 1100

mph wind) ~Ign prien IlIghtly
highe r. All tower peeklQlI Ihlppe<l
l relght collect 'rom our Plltl(l, TX
w....l>ou... In Itoek lor prompt
de livery.

-~..n
~

~­".­n.,

AOHN

self Support ing Towers
On SALE!

FREIGHT PREPAID
- AI Steel ConstnlCtion--ooGalVaniled Finrsh-Long llle
. Totally Free Srancling-Ho
Guy Wires
-America 's Besl Tower BIJV­
COmpare save S
-tomplele Wilh Base and
Rotor Plate
0111 Stock How­
Fast DeliY8I'y

~III 0IhIf1el
Mod" Hllghl l.ta4" Wtlgfll 1'rIcI"
HI U O 4G II 10 Iq II 164 132'
HIUI "II 10 . q II 303 142t
HBnB 5B II 10.q Il 3B5 141111
HOBU O '0 II 11 11I 11 211 $Jill
HO.... ..11 1111I 11 363 $411

· " . r rlUl 0tIwItt0l1'l'i<.- ......,...... Ie Can­
""'11\II 41 5t_. .......11I Lta4I , ..lei .. 10 M,,"...

~ . ~

CRAN KUP SALE!
All Models ShipcMKl '"
Factory DirK t -
Frelg PaId"

cnec_ 1_ '''~~
• All .,... I
• HoI galftl\ t.
I. " l()n b-
• CoI'nplilte .... IIl!Ja and
'0'0' pla,e :::
• Totally 11.~porting_

no guys

"' ...Model HMg l Oid Pflu
HG37SS 37 '" 9 sq f1 SCAlL
HG52SS 524Cj 9 s q tt SCA LL
HG~HD 5Qt 16 s q It SCA LL
HG70HD -'It 16 sq It SC"'LL

~

MJR- ThruSI eearlngs ­
OtUl. Accasso<ias A.e liable

aft! P rice. Sl>own Are
Tole l Oelin,ecl P rl<:e

In Conl ine nta l U.S.....!

5 2'J/II
I *llll
5 Kill
U~

n ~

II~ 95

Mon·FrI: eem • 5 pm
s.t: e.m ·1 pm

I'HIUl'ITUM illY tAIl!
Hf'TG2\OOGuy e-121l11l III ....l
'lI'TGoIlXIOGuy e-14OOl1 III'~l
Hf'TG&700 GoIre- t&lOOl11 'abIlJl
990IlDe-EnG(\lIf 2100t4OOll_1
9902l0e- E'" (\lIf &700~1

s.u- Cr~ ''''(_.'_i
lOAlYAItIZED SflU _Un
--, 0uIyS'" WaslS 2 • 00 . e..-_ F....
...... H T 11FT 15FT M"

12 .. .,... S29 $.l9 SB9
I''' ''''. $39 1M 599
•

S 1 1 9 ~

~,

"""""""'"•."
~"

MlTDRS
UtanclH013 (10 1SQII 'aMgl
--.:e Ul 1013 SQ IIrHlnQl
T_CO (51I(1 ~SQllr-..g)

T_ HAll4(15SQII~~

to..T-.- (20 SQ 11 f3lIft9f
T_ HORJOOO IIeavy Duly (25 SQII..-ol
K_ KR500 Hwoy Duly E...- FIculIr
KIftIl'll KR~ AZ/EL IlaloI Pxl<agl

IIf.. "hlIdt··
" " . (... .... USAI

o e-t 10. 12. 15. 2011
• Car!IllIcf Bum 0..
o MIX . ElImtt1t Langtll crl1 2.5 ·
• Ugill Weight. Onl'; t1 lb'
o UN w,t~ TV RoIol"

f,,,, S~;opi"O On II"OIo<n"1 .a.ec:IUOIin
Also W~n Purchased W'th Anllnna

""KT3..... ~-e1 Broaclllaod Tnoaod Iltam S:l39
KT34KA 6....Broacl ll.lodTl1OIod llum $469
2m. \4<: t4-t!1 2·nm SatIlU<t1 AIIl10nna '119
2m-161BKN£W-16"'2-lnullYft I
2m 22'C IIEW·n .... 2·lIlII' Sat_AiIt...... I t I
~32· 3Ol.B.lIIEW·30...·432 MHlAII_ S99
(J5-18C 43~ MHl Sattlbll AII_ WICS·2 $11
~35 · 4OCK 43511Hl SIt... _ WICS·2$l

-.
l~
• 0. r========---- ---i~_ r-
" c••, .
0.,

. ".. ~----c.
' U,
o .
1~
:0.
E~
::::i'Q

HUSTlEll

&lITV 10-to """ VertS12'9 58TV 10-1011II\' Vtr1$1 t~~~~~~~;;;~;;:;'::"'..!i~I~;;;~;;;;;;~~;;~i" ±!"''''--'~4~8TV 4Q-IO"""Ven S89 G1·144 2_~ SIt~
G6-1 44112_1IalI S89
...... R... iii. 10. 1511 2IIl 4011 7s.
400W SlaI1danl SI6 St1 SI9 S22 S2&
2KW Sulllf S20 S22 S15 52'9 539
Ilum Mounts- S 'n s - fokll MaslSHlStOCk '

tuSHCw:l

A33-tlT....-1llrMI un
M . ... T....-a- S29Il
"'1'3&"'1". :lDI40 .... klT"1IlI A3 &M. S1'9
ll32O. 15. l tnlrv.lQl S215
"'Y!l1O-10!11W v.1al SlOll
0tlI4OII* __ $159
4O-:!CD 2... 40 .. ea. l299
.I.5O-5~B"'e.o SIS
2I5 W9 I6EW I5-tIl 2 .... IllrMI SIS
23D wtl JI£'Il'3O--.t 2..,. ... U29
"211Xl. I.... 2........ SI05
)21' 1t42nlWa- S9'J
2'2Q817... 22OMHl...... . S9'J
424124'" 432MHle-. SIS

TEXAS TOWERS

$.79/fl
$1 191ft
SJ 991ft

Diy. 01 Te.... AF Distributors Inc. 1t08 Summit Aye., Suite 4· Pleno, Teus 75074

l ewlSt loss
to< VH ffUHf '

'II' Atum .w lpol~ JaCk8t .
'II • lDH·~ And'"... Helia>™
'•• lDf5.50 Aod'.., Helia.™

.. _ 1'g;aCllPPl'-o.lSTflll-.
B0fII;II ....,...ry tnCIllS\1IIIOr
lleg-_.ltt S79 e- _

".".E_ CllIlIlECTOltS
SIwf Pl25lI S1.25
1lG21 BII ... 52 ~ UG230 II F.mIIlo 52_ ' -
_ _ '~1Ii a 121t1 ,. .. S 10/11
S~Clillr* 14g;a S 10111 1&g;a S09111

-==:a~ S 2'9111 121'9flooo ll
c::::::::::J~ UpIa6Ol)1I __ UPS
oRG-21 3/ U-~% lIMe Capper S_
ol,lt\-SPK Ilon-oln~Jid<.. Iaf ....

11II tlIiIIlIGI cablIs
-ow RG-213/U _...-gon"-"-- .

HUDUIIE I- IlEUAllT. COlIlIECTOlS

C_ TI'JII UHf f.LUHf MALE II f. lll . AU
Ill ' Alum SI9 Slg $19 $2'5
Yt"_rM $25 $15 $25 $25
.. • ....TM Sol!! Sol!! Sol9 $49

..-
I I .... Sit can.. lIlIu\atGf' $6
DiPOIe K1I$ 080531 95/DtOS28 ~
Short DiPOle K1I$ SIIllO $35 .95/S040133.95
AlI-lla/IClOiPOll w/1adOIr line
G5RV ... _ antlilna
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TEN·TEe
SALE!

Mon·Fri: g8m . 5 pm
SIlt: gem· 1 pm

ALeDA NEW l 000w J.500Z AlllpIllw 16"
...... IOClW rEP lIorII-I

j r , UtI
1&$-<1 _ I 11It."
llCI-4Y5 ~._S lilt."

- ''It--
) .-,
~ ~-'

IIEW COlSAlIl •
tAU RIIIIWCl .....' . U'iUY _lIlTlOll

POWER
SUPPLIES
EP.:JO:JO UST 1201.00
SPECIAL 1189.00

f?) THL CORP.

FM·240
NfW COMPACT
2M·25WFM T..n.~,i..r
• 1S n1<)""'<1 cMn",,!. • 2 VfO•
• Programm.~ I' S"~ "uOlb.. I"'" ""'I
Includ'lO 110 e<Tr. ch.rg~

• Opl IO"al VO'(:e Sv"lheslle' aval13~ le

C,II For Specillll'fiee

-NEW KI'C·2 Packll CIlllrltW
UIU219.QO ONLY 1199.95

atl loul .. .UII 111t.t5 ... lAil l1l'1.t5
I II lw:i • . _ UII SZIt.1I!l .• $UU 1mI."
u T_ U" LIIIl $" 1.115 SAU II• .•
UTU T W • • ' II'./CPllmSll)S1I .t5

CAl l FO R YOUR
SPECIAL PRICEI

.. '.....

.~

Va 10'0\1
~ ffl
' ft ffl
' ft ffl
va ' OW
Va ' OW' ft _
~ ffl
~ ,~

o.,.,.,.,.,.,.--

.-

FT·757GX LIST PRICE $899
CALL FOR SPECIAL SALE PRICE!

FT·72$R LIST PR ICE $925
tAU FOR SPECIAL SALE PRICE!

FT2700R H NEW 2rnf7Oem
Du,l B. nd T..nacel..r
Full Duple. - ere.. B. nd
Opef-.Ilonl list SII;99
CAll FOR PRICE-SAVE SSI

FT·2OiRH
NEW High Teen
2mtr HT
5 W, lt Output
NOW IN STOCK

......"',.. C.._ U ll ts
'PH C_, I .... . "".15
" ·11..C~. PIlC_ WICU .UIU I U 1I."
CNGO _ .. C...""IM' Pel._ ,m .tII
...... C.. "'k.. ' I'II... S1118~

.UTO~ I_"' C VICZQII...ll'r) sat." 1-';:0""='="''====-----1
00<1. DI CW I.", 101. 1_.11 I" 15
00<1.010._C_t_I_.II nits
I..,... lU.H,. ZZO.H, I UOIIN, A_.
I. l!IOk - CALL 'OR I"CIAL I'IIICfl'

8301 6
ONLY$229!

.­
""OiS

~"
~~

~",,~

Bl0'6

~"",.
01010N

--.-_....
~ -- t · __ ·- ..... ' .....- . ,- .

- - iV
lC-2aA Uet 1411 lC-2IH UeI M<t8
lC-U... UsI UG 1C-47... USI....
CALL TODAY FOR SPECI"'L
ICOM PRICE S !

~---

le73S NEW G• .-~ e-~
HF T'.n_l.... FUll F.It".1IC!
·UII•• C4mpad • Economic••
L1.1 pnc:. SIft
CALL FOR SPECIAL PRICE!

1C 1S1A NI .. Full FI"ured
HF " I~. Top 01 The Line .
UetPrice I_
CALL TODAY FOR LOW
TEX"'S TOWERS/lCOM PRICE !

1C21, ... Ult $ns ICZl1H UII SM4
1<:41'''' Ult $I3Ill IC411 H Lilt I n ..
CALL TOO...Y FO R $PECI"'L
LOW ICOM PRICESl!

IC320ll NEW 2m17llc<tl .
DUll B,nd Xc•• Ult $56ll
CALL FOR SPECIAL PR ICI:. !

t #,] !ICOM!

- 'e-I.~ ..- ........ , • , ~

.." • , ••..". ,
" "..,...

" ec """"" " ~ ,~

""" M " '""""" M " ...
~ ar so '"~ ar " ".

TEXAS TOWERS

TS440S NEWl NEW! NEW!
CALL FOR SPECIAL SALE PR ICE

~~.
-,,,::":.- z- . 7--_ I." ..-:: \ ....' ....
....,.,. ---- -•••••••

TW·4000A LIST 55".95
CAll FOR SPECIAL PRICEl

1$-4305 LIST PRICE sm.gs
CALL FOR SPECIAL SALE PRICE !

- _.
- ~ , - 'I - . j... '-_. - ~
• • •
, ' J ~ r"

T5-711 A LIST $439.95
Ts-81 1A LIST $948,85

CALL FOR S PEC IAL PRICEI

T5-MOS LIST S20i9
NEW Top.ol.I~L''''
MFTr,n_l..,.
• ' 00% Duly Cyf:1e
• *l ...."1"'" C/lan...' .

CAl l FOA SPECIAL PAICESt!

TR·751A L1.t $5911 .95
All Mod. zm Mobil.

KENWOOD

COMPACT 2M FM MOB ILE
1M 2570A (70W) LIST 5549.95
TM 2550A (45W) LIST "'59.95
1M 2530A (25W) LIST $399.95

CALL FOR SPECI AL PRICE

Ohl'. 01 Teus AF Dlstributon Inc. 1108 Summit Awe., Suite 4 I Pleno, reus 75074
IPncn l A.II'at>llily SubtKI To Cf\angoI Without NoIi<:el
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World of Ideas
• monthly f••rure by
DAVE INGRAM, K4TWJ

A LOOK AT THE WORLD AROU ND US

Amateur Radio Is Not An Expensive Hobby

O ne 01 the most common statements
many of us hear from prospective new-

Co K1Acomers or curious investigators involves
themisconception that amateur radio Is a COAx TO

VFa energilt,
relatively expensive hobby. While most ....TEl. .... I

veteran amateurs realize that such isn 't '-
I ~ K 1 Bnecessarily the case, the importance of

clarifying that illusion ref lects on each of Receivt' mule

us, especially if OUf amateur world is to I

continue surviving in good health. In many - I Rev "-
ways this situation can be visualizedas an AECE,vE ""uTE

,
K1C ,*" co... .. TO

n ....'....u; I T.. ....S.. .TU ..
ongoing campaign supported by our own IIF " \I""lA' ~E l I r ExT! ....... l

society-you. me, every true amateur, not
, ,., 00" . TO \/ FO ACTlvAn

Rtct ,VtA II . AVA'cABUiI

a club's sing le public-relations officer or '"' , ..,
Novice class instructor. This month's col- R eee;v er

,, ..
umn is thus oriented towards unique I (anten... r~l, y coil: Transmitter

means of enjoying amateur radio's many -=tivlled by tep¥ate

rewards within the confines of a low bud- !-~_ SlOpply or voll..,e

get. We'll also include some ideas on an-
.". acqu,red from

transrr"lter
tennas andevenPhase IIIOSCAR satellite
gear along the way. Next month we'll ex-

Fig. 1- Basic methodofinterconnecting older model transmitters and receivers into apand the views to include a revisit of
classic-style amateur gear . Fair enough? smooth working amateur setup with single switch TIRoperation. Relay(K1 , with triple

In many weys it's fairly easy to under- contacts) canbea Dow Keycoaxial unit oran " open air " type with all coax cable (anten-
stand why curious onlookers might be in- na) shields connected together. Second and third relay contact sets can be used for
timidated by the financial aspects they see muting receiver, applying voltage to VFO, etc., as required(always reler toa unit's in-
in amateur radio.Ourown typical demon- structionmanual for specifics).Relaycoil can be voltage.activated from transmitter, thus

stratlons or mobile rigexposures toothers, using its front-panel switch for TIR control.
lor example, usuallyinvolve prouddisplays
of newgear with every imaginable feature
and option included for sheer pleasure. serve as a guiding light to newcomers signals and our ability to copy others are
And why not? Statist ics show that the and/or curious investigators in this re- our primary public image. If one's signal is
average U.S.amateur isapproximately 50 spect. We can suggest various types of clean and clea r, the part icular model of
years of age, pursues or has pursued a older gear which we've used in the past equipment generating that signal isn' t a
financially rewarding career,andhas been and found to be impressive performers. crucial factor. In fact, I've heard several in-
a radio amateur for several years (or We can also offer advice regarding those expensive older rigs that sounded better
decades). As SUCh, we've "worked our attractive deals occasionally found at than some modern transceivers. Assum-
way upthe ladderof success" and now en- hamfest fleamarkets or random garage ingone agrees with the idea of empnaslz-
joy the best equipment available-gear sales,plus we can offer useful pointerson ing the communications medium rather
that naturallymakesanyone drool with en- refurbishing these items to like-new condi- than the communications equipment lt-
vy. Monthly magazines with their many tlon. The opportunity of " bringing up" a self, several additional possibilities avail
glamorous ads may seem to support that newcomer to an enthusiastic and knowl- themselves.Let's take a closer look in that
"high finance philosophy," but again I say edgeable amateur whom anyone would be direction.
that amateur radio isn't necessarily anex- proud to endorse can prove to be a highly CW has always been the easiest and
pensive pursuit , and that doesn't mean rewarding experience. Don't merely take least expensive way of getting on the air
one must start with a one-tube transmitter my world for that statement, however. Try with a respectable signal. Hone-con-
and a regenerative receiver . Think about it yourself and watch the results! structed gear is a well-known means to
that. that end for aged amateurs ,but newcom-

Were you ever bitten by the sports car
Modern Trends and ers need on-the-air "enjoyment exposure"

bug? Remember how you plunked down andsome home-assembly experience be-
big bucks for a sleek new roadster and AUractive Alternatives fore being diverted from aso excitement.
later learned of better sports-car deals As everyone will surely agree, today's This is the area where extensive personal
after joining a local club? That same reta- society is more luxuryNirst-class oriented effort andanexceptional "helping Elmer"
lion holds true in amateur radio. " Inside in- than that of previous years. The approach substitute for miniscule finances. Check
formation" is the keynote. Time-proven of pursuing any area of interest has shifted the science and technical departments
and knowledgeable amateurs can truly from " bare bones beginnings" to "all out and archives of your local library for am-

investments" right at their onset. Such ateur magazines of previous decades.
reasoning has its merits,true, but amateur Study their advertisements and new-

Eastwood Village, No. 1201 So., Rt. 11 , radio is an encouragingly flexible pursuit product reviews of past-e ra transmitters
Box 499, Birmingham, AL 35210 for today's flexible society.Our on-the-air and receivers until you're able to recog-
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'IBM ana IBM PC "'II " '9 SI",1Id l'adema! ' 01 IB'-" Corporal..,..,

HAL COMMUNICATIONS CORP.
Box 365. Urbana. IL 61801 Phone: (217) 367-7373 TWX: 910 245-0784

CIRCLE 12. ON READER SERVICE CARD

45·9600 baud
US or CCITT 11 2 Baudot
ASCII with selectable panty
170·425·850 shift 0
103/202 modem
Programmable eQll
Transm nr"characters
S h ne match receive mode

6 selectable levels
sens less than 1 mv R.M S

ecerve
eed read out

e algorithm
r 12 12 or 20 4 RX/TX text

c e text In bright Video (TX In dim)
ull status line on top 0' screen

Fun-feature editor In transmit butler
Buffers : 250 Ime receive butler with vieWing scroll

2 - 250 line transmu butlers with scroll
10 - tun-nne HERE IS messages
Store all ouuers and HERE IS messages on d isk
l oad and send any text hie 'rom d isk
Set-up parameters stored on d iSk

COMPATIBILITY: *
IBM Personal Computers plus many others that are slot and
BIOS compatible Call for latest lis t

Available NOW at your HAL dealer - Just S645.with
software and documentation. Write or call for more
information.

lWththeTalkntiveRadioModemfromHALAndYourIBM-PC @*
N ow. the world 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 ci rcuit board
includes the high-performance, no com­
promise Rny and CW ci rcui try for which HAL
is known around the world. From our prov
sensitive and selec tive Rny demo I
the advanced CW receive eire ' t~e
offers system perter VI sly
available ani I t rminal
PCI-2000co e
with hardwar ware, and
aids . Full-feature programs on uters can
be very difficult to use and HAL has "gone the
extra rnrteto be sure that our system is friend ly
10 you ! From Ihe custom keyboard overlay to
the help menu , status line. and comprehensive
manual, we think you will agree that the
PCI-2000 is just the sort of fun-accessory you
and your PC deserve. Some of the more
outstanding PCI-2000 features are:

J:f1l



Get Your Best Deal
Then CALL US •

•
•

•
•
.,-----------
TOLL FREE!

1 •8 00·2 38·61 6 8 (In Tennessee, c811901·683·9125)

KENWOOD ., #. IICOMI
WE TRADE!! CALL FOR FREE APPRAISAL!

CIRCLE 28 0"1 READER SERVICE CARD

AUTHORIZED DEALER FOR: Kenw ood, teOM, Ten-Tec , MFJ,
Astron, Mirage. B&W, Hustler, Cushcraft, Larsen, Hy-Gain.
Butternut. Avanti, Van Gordon, Ameritron AEA and more ...
PLUS CURRENT USeD GEAR

Store Hours:
Monday-FrIday, 9 to 5,
Saturday 9 to 12
(Central Time)

We are en Authorized
service Center for
KENWOOD

Send us your name and
address...we'll put you
on OUf catalog malilng list!

Memphis Amateur
Electronics, Inc.

1465 Wells Ststlon Rd., Memphis, TN 36108

Aft.r the ••te,
It', the .ervlCI
thet count, I

.21

.36

P"
ft .
.11
.36

1.65
1.50
.65
.65

PM
ft .
.50...
.15
.59
.11.".58

19.00
34.00

PM
100 ft .
15.00
34.00

155.00
140.00
60.00
60.00

Your Authorized
Distributor For

Nem.1 Per
No. Oescriptlon 100ft .

1102B AGe IU Foam 96% $45.00
11008 RGa/U Poly 96% 39.00
1500B RG59/UPoly96% 13.00
1130B RG213/UPoly98% 53.00
1600B RG82A/U Poly96% 15.00
1450B RG174/UPoly96% 12.00
1180 LowLoss500hm 46.00

OTHER QUALITY CABLES

NEMAL ELECTRONICS_

1~1f£lrEN.......
INTRODUCTORY SALE!

ac'822eciezo
fXA12
FLC12

Dncrlptlon
AGaX95% Shield (miniS)
AG213/U Mil Spec. 96% Shield
AG214/U Mil Spec. - Silver
AG142B/U renen- Sliver
AG217/U 5/8" 50 Ohm ObI. Shld.
AG223/U Mil Spec.· Silver

ROTOR CABLE - 8 CONDo
2-18Ga,8-22Ga
2·16Ga, 6-20Ga Heavy Duty

HARDLINE -112"
Smooth Alum. IN/bleck jacket 79.00 .89
Corrug'd. Copper(EQ. Heuex LoF) 159.00 1.69

CONNECTORS - MADE IN U.S.A.
NE7lO Type N lor Belden 9913 4.75
Pl259 Standard Plug for RG8. 213 .65
PL259AM Amphenol PL259 .89
PL259TS Pl259Teflon/Sllver 1.59
UG21D TypeNforRGa~~13.214 3.00
UG175 Adapter for AG:)l;I .22

Call or write lor complete Price Lis, CODodd$2.oo.
ShIpIOlnll:Cob,. - 13.00~ 100 It. Florlfi. R••ldlHtt••dd 5"4.

Con1OKtoIw - offd 10"'. $3.DO miff/mum oro..- undtlr120AddS2 Hllndllffg

N_III'. ""w32'~ Cob,. & Conflfi:tor Selection Gu/dtl now OW/I/Iob,..,
IJ(I cho~with rmlen ofS50 OfmOlll or .,. coot ot $4.00 /ndl¥ldlNlll'f.

N_
No.

1110
"50

"'"1105
1310

"70

Belden
No.

82"
8237
8241
8267
9269
8216
9913

NEMAL ELECTRONICS

•
• • • • • '."."..N.E. 141I1A...., Dlpt. Q., Mlllml.j'.'ii"iiiii"j,'••••••

Tlleptlonll305) 893-39:24

CIRCLE 1330N REAOER SERVICE CARD

Say You Saw It In CO

LNA'.
90 ' KOIYin . ooll-<:or>­
I.;n.o ole<:lronie POl...·
I'" with !&<O<1hO, n.
$59.115 o. + 5.00 S.H
MlOO.OO

SPECIALS

IBM COMPATIBLE
COMPUTERS

f ll plop c . ... , k&y_ 'd,
PIS .rKl motM,_,d up
.rKl 'unnlng, C.II 100 <le­
toll.,
$39ll.OOoo + ~,ooS!oH

~o-tl · ..., l U ." '" VE~Y "'ffOAD"l~ COMPUTER
~ U It YEll' MFOAO••U PIIICt

_ ...... ' ,",,-LV -.-......... _~ '"' '" ., " ..... _ ...,' ...flU""'• • ,,,," IHCI< OIOOIJI.. -....'" ...-.__
""""....... KIT ..._ ....... ~..-...:>-__0 . ......
CH'P ot: ' >GH _' OUC" ",HAC_ UH'OUI " '''''·CHleRH,_,
0"00$""""'" '''''HTJTV_OAA''' ",,"M"" "'0oos.
..... _ ACCIIIIo'Tl' TO P'r/ otClOlAl "'-"CD ..,. , ""..... """'_"I''' ' '''''''''''''_AT OMU_ """",
... co.".()T 'Ole T<lU , "."" '" T", """""•• OUT " ....
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60pF

var iable capacitor

CrY51alior 1 To crystal

Ireqllern;y l' socket on
d..sired transmitter'----_=---------7

Fig. 2- Ouick andeasy wayerslightly vary­
inga crystal's frequency when using older
style transmitters. The variable capacitor
can be mounted in a small adaptor-type

box tor plug-in convenience.

Fig. 3- One example ofa modern OSCAR 10setupassembledaround " overlooked"
transceivers, homebrewed accessories, and wire-type antennas. See text.

e tl
External speaker '"' K"• • • • Mic

ICOM ICOM
IC202 or IC402 or

eQuivalen t eQu ivalen t

350 watt SSBICW transceivers, gang, and
they're a ball to operate. Collin 's ever­
popular KWM-2 and collector's item
KWM-1 are also showing in used gear
sales arenas with surprisingly low prices.
Another unit that could only be described
as "going first class" is Signal One'solder
model CX-7 HF Transceiver. I've spotted
three of these dream rigs during the last
year, and thei r price tags ranged from
$600 to $700. Operating one of those
gems is comparable to driving a classic
Rolls Royce-a real treat.

Inexpensive yet effective antennas are
another area that's wide open to personal
ingenuity and creativity. Almost any sky­
wire that can be constructed with tUbing
can also be duplicated with wi re (beam,
vertical , etc.), and bulk rolls of large gauge
wi re are quite plentiful at hamtest flea­
markets. A couple of years ago I pur­
chased a nice fat roll of good antenna wire
for $1.00 at a hamtest fleamarket . I as­
sembled several test antennas described
in my latest book, Wire Antenna Hand­
book, and there 's still wire left for future
use. Longwires, Vees, and Siopers are ad­
ditional antenna ideas anyone can assem­
ble and erect, and they perform beautiful­
ly. Old-time nostalg ia buffs can likewise
construct classic radiators such as open­
wire all-band doublets, 8JKs, or extended
double Zepps to add a " finishing touch " to
a special vintage-style setup.

Our new era Phase III OSCAR satel lites
are another area of fascinating pursuit that
can be enjoyed within a limited budget.
While these satellites utilize SSB and CW
modes on our increasingly popular 2 meter

and 70 em bands, slightly older model
and/or overlooked muttimode equipment
is fai rly abundan t . A few years ago KLM
produced some small Echo 70 and Echo 2
SSB/CW transceivers. ICOM also pro­
duced two small SSB/CW portables: the
1e-202 (2m and the IC-402 70cm). These
units conti nue appearing with quite low
prices at both hamfest and dealer clear­
ance sales. Simple RFamplifiers andeven
GaAsFET preamps can be homebrewed
and mated with such setups with surpris­
inglygood results. Assuming the inclusion
of multi-element 70 cm and 2 meter quads
or Yagis home assembled on wooden
frames and crossbeams, one can experi­
ence today's hottest frontier on a very
modest budget (see figs . 3 and 4). Think,
plot , and use your ingenuity to sidestep
large expenditures. It 's fun!

The Beauty of Basics
Although rather undesirable as one's

first rig or main setup for amateur radio ac­
tivities, there are occasions when strictly
basic gear can prove highly enjoyable and
useful. Old timers might desire a second
station or "weekend special " with a nos­
talg ic flair, fo r example , or budget-limited
newcomers might desire a small direct
conversion trans-receiver for portable use.
Assuming one appreciates the simple
times of yesteryear , recreating and op­
erating 1930-style CW gear can be truly
fascinating. That gear might take the form
of an 01A or 210 tube-type Hartley trans­
mitter and super-regenerative receiver,or
it might be " updated" to consist of a 6L61
807 transmitter and S-40 Hanlcratter

12v.
power supply

70cm

"'amplifier

2m

"'preamp

12v.
power supply

nlze those units at hamtest tteamarkets .
Study also how such units interconnect
either via a coaxial relay or automatic T/R
switch so you 'll know how 10 assemble
older units into a smooth operating setup.
(see fig. 1). That acquired knowledge can
provide a true " Ieading edge" for choosing
inexpensive gear. I urge newcomers to
strive for the latest era gear they can af­
ford to avoid any unnecessary confusion.

Assuming one locates a qooo-condluon
transmitter such as Heath's DX-35 or
Johnson's " Navigator" (which, incidental­
ly, sports smooth sounding time sequence
keying) and a National Ne-300 or Halli­
crafter SX-101 receiver, an impressive
setup can be created. If the gear is refur­
bished to like new, its special flair is com­
parable only to enjoying a classic auto
rather than a trendy compact in todav's
age.A vast number of additional "classic
oldies" can, naturally, be substituted in the
previous examples. Merely remember to
stick with names and models you've read
about or known rather than opting for " off
the wall" items unfamiliar to anyone ex­
cept the seller. If you hold a General or
highe r class license and would like to ex­
perience amateur radio supreme, I heartily
recommend modifying some classic older
gear for operation on our low-power and
CW-only 30 meter band. A crystal-eon­
trolled transmitter can be "frequency
warped" a few kHz for covering the prime
10.102to 10.105 MHz range (see fig. 2), its
tank coils can be tapped between 40 and
20 meter points, and a qeneral-coveraqe
receiver will tune 10.1 MHz without any
modifications.

Setting up an SSB station can also be
accomplished in high style while remain­
ingwithin a limited budget. Once again, the
keynote here involves studying and seek­
ing out slightly older and/or overlooked
" c lassic" type gear-preferably trans­
ceivers .There's a special warmth and per­
sonality in those vacuum-tube rigs that
simply can't be equaled by modern solid­
state gear. I'll bet many old timers could
rediscover the sheer joys of amateur radio
itself by using such setups ! I recently spot­
ted a Swan 500 CX and a Galaxy V trans­
ceiver . both with matching AC supplies
and both like new, for example, and priced
at $200 each. Where? A small southern
hamfest tleamarket . Those are 300 and
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Fig. 5- G4BUE's pocket-size 1 watt
transceiver is an inspiring little unit with
large appeal. Unit can be assembledquite
inexpensively. Item next to transceiver is
a 1 inchsquare 1 watt transminer. lnfoand
kits ofboth rigsavailable.Contact Sprat for
details (see text).Pardon ourphotography.
Photo was Quick(!) shot on forum floor at

Dayton '86 inalmost dark room!

CIRCLE 1490N READER SERVICE CARD

Fast, Reliable Service Since 1963

12033 OTSEGO STREET. NORTH HOLLYWOOD, CALIFORNIA 91607

Toroidal Cores. Shielding Beads. Shielded Coil For ms
Ferrite Rods. Pot Cores. Baluns. Etc.

It was a show stopper (see fig . 5). Dig out
all the back issues of CO you can find
(especially June issues, which usually
highlight ORP), the ARAL's solid-state
manual , join the QRP Club International
($5 .00 a year-treasurer is William Har­
ding, K4AHK, 10923 Carters Oak Way,
Burke , VA 22015), and get cracking on
your own nomebrew rig. I also heartily
recommend subscribing 10 the English
OAP magazine, Sprat, which is usually
packed with exciting ORP transmitter and
receiver c ircuits along with offers of kits
for those units .Sprat's subscriptions ($1 0
a year) go to Alan Lake, G4DVIN, 7 Middle­
ton Close, Nuthau. Nottingham, England,
NG16 1BK Another upcoming "basic
gear" newsletter worthy of investigation is
"Electronic Advocatlons," obtained for
$6.00 a year sent to Arnold Timm, KMJTPZ,
2308 Garfield Avenue So., '304, Minnea­
pol is , MN 55405. With all the previously
listed information readily available, your
mailbox shou ld fill to maximum each
month with fascinating projects and ideas.
Why, who knows ... QRP or CW mobile
might become your favor ite alternate ac­
tivity . It's worth investigating, right?

Conclusion
As we've pointed out. amateur radio 's

financial investment and enjoyable returns
are not always directly related. Operating
any band and mode within the confines of
a low budget is also quite possible and tre­
mendous fun . Here's hoping we inspired
your thoughts in those directions, that
you 'll find some second area or pursuit of
interest, and you 'll also help others to
discover our " ins ide world" of unlimited
fascination. Next month we'll continue the
discussion with some views of true nostal­
gic gear that can be a blast to operate on
teday's amateur bands. Watch lor it!

73, Dave, K4TWJ

Free 'Tech-Data ' Fiver

now suggesting are not powerful setups
capable of getting answers to every call,
but small rigs that are homebrewed and
used almost anywhere-even mobile on
an auto's seat. They can be powered from
handheld 2 meter rechargeable-type bat­
teries, and Ihey can be connected to
super-th in wire (invisible) antennas. Such
pocket-size and home-built HF rigs essen­
tially consist of two or three transistor
transmitters and two or three IC rece ivers.
Chris, G4BUE, had his self-assembled rig
at Dayton '86 (the Foxx transceiver) that
used only five transistors total , had 1walt
output, and could be lost in a coat pocket.

Sma II Orders Welcome

receiver .Specific gear selections depend
on basica lly what comprised one's " first
rig" or what early amateur magazines
and/or handbooks are uncovered in the
dusty archives of one's loca l library. As­
sembl ing a Iow-power rig from scratch and
operating it on today'a bands is much
more than tr ivial pursuit. It's an inex­
pensive way to rediscover amateur radio's
original excitement !

Assuming younger amateurs have an
operational and "air-worthy" first rig
which can be enjoyed at home, an inex­
pensive ORP/portable rig can prove to be
an exciting second setup. The un its I'm

IRON POWDER and FERRITE PRODUCTS

AMI~~ociD1ih

Fig. 4- Here 's an authentic example of OSCAR 100n a budget. Older style and inex­
pensive SSBICW transceivers for 2 meters and 70 cm form a basis upon which an RF
amplifier and preamplifier is added. Matching 2 meter and 70 cm antennas complete

the setup.
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And because it is inherently
resonant, the KDl4-HW can
also be easily remored with a
length of coax.

The KD14's flexible, easy­
to-get-along-with radiating
element measures a scant 12
inches. At the base is a 3Y4
inch impedance transformer
that gives added strength.

The KDt4 half-wave series
is abo available in a collapsa­
ble 2-meter version.

Cut your losses and
improve your~in when
you operate WIth the new
Larsen UHF KiiLDUCKI E"
KDI4-HW, with no-nonsense
warranty. You can see it at
your favorite amateur dealer.

"For units with BNe output.

Portable radios can be a
trade-off In return for mobility
you get 1= of performance.

Well now you can cut your
losses significantly. All you
need is the nL'W Larsen UHF
KiiLDUCKIE®KDI4-HW
half-wave antenna" It 's a
mouthful but it'll do your ears
a lot ofgood.

Because it's half-wave, the
KD14-HW is fully resonant
despite the poor ground
plane portables are faced
with. Under ideal ground
plane conditions, it delivers
performance equal to a full
quarter-wave. And that's a
powerful improvement over
most portable antennas!

BELDEN

.. -

WACOM
PRODUCTS, INC .

~
COOPER
INDUSTRIES

"""'" ~­pe<lormance .
espec..lly lit close
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'~LDEN
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8267 RG213 ~It
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8OC() 1.4ga stranded copper am, wire 13clf1
8448 8 CO/'ldI.Icb' rotor cable 33cJl1
9405 os oboYe but HO-2·16g0. 6-18g0 ,56C/11
8403 Mic come 3 ccoccu &. shield 45c/l l
100 reel 8214~s ins/oiled 54.00
9258 RG 8X . . . . . . . . . . . . • • • • . . . . • • •• 20cJll

POUCIES-MASTERCARD5, VISA. 01con
All crces F08 Hous/on, Texas. except as noted,
Prices subject to change without notice. sub ject 10
Dflor sole. Used gear sole onc e refunded iI not
satisfied, CoIla¥ime 10 check status a your order
Texas residents odd soles tax.
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•oVlce
II monthly future by
BILL WELSH. W6DDB

" HOW TO" FOR THE NEWCOMER TO AMATEUR RADIO

Technical Help

10111-80

,0-80

31'-80
'-8'
2-86
5-8'

'/5-86
'-8'
'-8,

12-82
,0-84

819110/11-81
11/12-79

2-80
1/2/3-79 & 9-80

5-8'
'-82
' -8,
3-82

Military Radio Frequency Transmission
lines 8-83

Open Wire Feedfine 3-83
Station Installation Inlormation 12-82
Ten Electronic Commandments
Yagi Positioning in High Winds 3-81

Operating
Amateur Bands Bar Graph
Amateur Radio Frequency Allocations Table
Amateur Radio Frequency Segments 6-81
Amateur Radio Rules and Regulations 4-85
Amateur Radio Station Callsigns 4/5-79
ARRL Divisions 3-82
ARRL Sections Checkoff Sheet
Assignment 01Radio Station ceusrans
Beginning Operating ceruncetes 9-80
CO and tTU Worldwide Radio Zones Maps
DisasterCommunicationslSECURE 3-82
OX list/All Possible Prefixes
General Frequency Allotments
HF Radio Wave Propagation

Predictions
International Communications
International Reply ccccces
low Power Operation (ORP)
Military Affiliate Radio System (MARS)
Novice Bands
Novice Bands OXOperating
Operating Etiquette
Operating Privileges
Operating Tips
Phillips Code
Phonetic Alphabets
O-Signallor Ham Use
OSL Cards
QSO Definition
Queen Mary Novice Band Operation
Radio Amateurs' Conversation Guide
Rag Chewers' Club
Reciprocal and Third-Party Agreements

list 6-86
serecncnct Frequency lor a Given Range
South Pacific Map 4-85
Temperature Conversion 2-84
Ten American Districts Award 6-86
Terms and Abbreviations 2-83 & 6-84
Time and Frequency Standards
T~raphic Maps (U.SA)
Universal Time Conversion to Local

Time 2-84
What To Do When You Hear a Radio Call

lor Help 11-82
Worldwide Amateur Radio ceuscns 1-80
Yasme Foundation and the CoIvins 3-86
Zero Beat 11-84
40 Meter Novice Band Operation 12-84
160-10 Meter Operating Privileges 6-85

The preceding Hsts show that most of
these printed aids a re available l rom CO.
76 North Broadway, Hicksv ille , NY 11801 .
Each issue costs $2 .50 .

Where no date is shown beside an
item, it is a p rinted aid I have prepared lor
distribution to students in the amateur ra­
d io licensing cou rses that I instruct. A list
of my licensing progra m printed a ids is

Station
Amateur Radio Station Grounding 9/10/11-78
Amateur Radio Station Installa tion

Tips 11/12-77,1/2/3-78
CB Gear Conversion to Amateur Use 1-82
Dipoles 5/6/7-83
Earth Resistiv ity Map- U.SA
Electr ic Power lor Fixed Stations 3-85
Electr ic Shock 4-83
Headsets and Ham Radio
Mic rophones and Headphones 4-82
Military Equipment Code Letters

Ohm's Law (all variations)
Prefixes and Pretlx Conversi ons 7-84
Tables and Data (color codes)
VSWR and Power Loss
VSWR Versus Forward and aeuectec Powers
FCC GeneralfTechnician Sample Written

Exams

This isArt Walsh, KB4NKZ, ofAnnandale,
Virginia. He is a retired AT&T long-fines
man. Art is also an officer in the 4th Air­
craft Wing of the U.S. Marine Corps Re­
serve. He became a Novice in April of
1985 and he upgraded to General during
February of 1986. His station includes a
Yaesu 757 andanalf-oandverticalanten­
na. Rain gutters are his most effective an­
tennas. Art has worked 43 states and 3
countries on code. He is in the process of
joining MARS (MilitaryAffiliate eeaiosve-

tem) and upgrading to Advanced.

Miscellaneous
Amateur Radio Philately Club 11-82
Cabte Television Interference 3/4-84
Fire setetvcnecknet 12-81
Guidelines for Conducting Amateur Radio

Shows 6f118-8O
PCB Danger 3-81
Prescriptions for Healthy Ham Clubs
ShOrtwave Listening 5J6I71819110-82
Technical Terminology Tripe 5-84
TIme Stations 1-8t

6-8'

!>-83
3-82

'2-80

11213-79

"'"'-8'
'-82

Cod.
Code
Code is Not (;oN
Code Operating Tips
Code Practice
International Morse Code
On-the-Air Code Practice
Printing System
The Demise 01 Marine Radiotelegraphy
USAF Code Practice
USAF MARS Bulletins
Worldwide Codes
Worldwide Sources of Code

Practice

Theory
Antenna Radiation Resistance Versus Height
Commonly Used Electronic SChematic

Symbols
Emission Designations 12-83
Finding the Square Root of a Number
Formula Reference Sheet
Novice Licensing Data 7 thru 12-85,1 -86

2814 Empire Ave., Burbank, CA 97504

Introduction
Advantages of Starting as a Novice 6-78
A 500rt History 01 Electrical Communication
CO Novice Column
Facts lor Prospective Novices 819-84
FCC Publications 5-84
Getting on the Air 2-85
Getting Started 3-86
Gelling Technical Help hom Experts 10-77
History 01 the Novice License 10111112-83
How Radio Started
How to Gel Started in Amateur Radio 718-78
Private Radio Services
Sources 01 Aid for Prospective

Amateurs 12-78
Telegraph Hill
U.S. Government Print ing Office

Publications 2-84
Volunteer Examinations 4/5-85

M ywife (Marie, WGJEP) and I have
taught amateur radio licensing courses
on a regular basis (three to seven
courses per year) since 1948. We are
starting to get the hang of it. We have wri t­
len and printed a wide variety of aids
which we distribute to our students. We
have converted most of these aids lnto
art icles that have been printed in CO's
Novice colum n.

Material is separated mto six cate­
gories to make it easier 10 locale desired
items in the following lists. These infor­
mation categories are introduction,
code, theory, miscellaneous. station, and
operating. If the aid has been printed in
CO, the month and year of the issue con­
taining the article is shown.
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Dan Amoroso, KA3MNF, of Media , Penn­
sylvania is a baker. Dan is married with
three children. His son Daniel appears
with him in this p icture. Dan has been a
shortwave listener (WPE3DNC) since
1959. our May through October 1982
Novice columns provided an introduction
to shortwave listening . That artic le in­
cluded an invitation to shortwave listen­
ers , urging them to add amateur radio to
their activities. Dan decided to accept
the invitation, and he earned a Novice Ii·
cense inApri( 1984. His s tation includes a
Ken'WOoeJ T$·93D-S transceiver. e uuer-

nut vertical antenna, and a delta loop.

sent to anyone who requests one and
furnishes a self-addressed , stamped en-­
velop. Class pr inted aids are constantly
being deleted and replaced . I simply send
a complete set of the printed items that
are ava ilable when a request Is received.
Payment in fu ll is $15 for a complete set
of the se printed aids , inc lUding shipping
costs. Such requests should be ad­
dressed to Bill Welsh, W6DDB, 2814 Ern­
pire Avenue , Burbank, CA 91504. licens­
ing course instruc to rs are welcome to
duplicate my pr inted aids fo r use by their
students. All amateurs are urged to let
new and aspriing amateurs know about
the se sources of help. Newcomers to
amateur rad io usually have a difficult
t ime finding the help they need .

A separate set of printed material is
available at $5, inc luding shipping costs .
This set consists of 10 typical Generall
Technic ian written examinations, one ex­
am that picks up the remain ing 75 ques­
tions tha t a re not included in the 10 typi­
cal tests, and the answer master for alill
exams. Each of the 10 initial tests has the
correct proport ion 0 1 questions f rom
each FCC element 3 sub-element group.
Questions and mutt'ple-cnoice answers
are printed exactly as Ihey appear in ex­
aminations that will be used until about
April 1987. These tests provide accurate
checks of how one is p rog ressing to­
wards passing the Technician/General
"written" examination. The student
should complete a test without referring
to notes or textbooks . Afte r correcting
the completed test , the student should
study related material to ascertain the
correct answer of each question that was

answered incorrectly. One shou ld pro­
gress through all the tests , following the
same procedure. Naturally , one 's craoes
should improve with each exam one com­
pletes .Again, instruc to rs are welcome to
dupl icate this material lor distribution to
their students. Also, readers are urged to
make this source of help known to those
who are preparing to pass Tectmlctan/
Genera l exams.

Ground Fault Interrupter
The ground fault interrupter (GFI) is ba­

sically a supplementary c ircuit breaker .
The National Electric Code (NEG) re­
quires GFl 's to be used in new electrica l
installations of garages, bathrooms, and
outdoor areas. The GF t's internal circuit
compares the currents flowing in (black
wire) and out (white wire) of a ci rcuit . If
there is a leak causing a difference of at
least 5 milliamperes (0.005 ampere) be­
tween these cu rrents, the GFI tr ips open,
cutting off e lectrical power. This action
occurs within 1140 (0.025) of a second,
possibly preventing a person from sutter­
ing a serious electrica l shock or fatal
injury.

A GFI can be connected in either of two
wiring configurations , as is shown on ac­
companying printed material supplied by
manufacturers. One wi ring configuration
just protects the pr imary receptacle ,
whereas the other wiring configuration
also protects additional downstream reo
ceptacles . This second wiring configura­
tion is more susceptible to nuisance trips
when using tools and appliances with mi­
nor low-current high·resistance leakage
paths.

The March 1985 Novice column cov­
ers electric power for fixed stations. Sin­
gle copies should be avanabre from CO
Magazine, 76 North Broadway, Hicks­
ville , NY 11801, at a cost of $2 .50 each.

Photographs Wanted
Photographs of Novices in their

shacks prov ide introduc tions to a few of
the newer amateurs . Photograph size is
unimportant , but good definit ion , con­
trast, and subject matter are important .
Color pictures can be used, but black­
and-white photog raphs are prefe rred.
Operating activit ies and achievements,
plus a self-introduction, are needed with
each pictu re. Send an SASE if a picture
must be returned. A Iree one-year CO
SUbscription (or renewal) is awarded to
the one amateur whose picture I select
as the winner lor the month. If you are a
subscriber,p lease enclose the mailing ta­
bel (or copy) from your latest CO issue.
One award is made each month, no mat­
ter how many photographs are pr inted.
OX amateurs, who frequently work the
American Novice bands, are also urged
to submit photographs. I have not re­
ceived a picture from a Novice in Hawaii
or Vermont.

73, Bill , W6DDB
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VH
PRINCIPLES, PRACTICES, AN D PROJECTS FOR THE VHFER

People and Places

• monthly f•• fum by
STEVE KATZ, WB2WIK

•

T here's never been any shortage of
reader correspondence 10 relate . and
I've t>eensaving up some for this month 's
column. I can't tell of any great personal
experiences (except a brief report on the
ARRL 23 em Sprint) because I've been
pretty busy buying and selling houses; by
the lime you read this, I should be packing
for a move-not far, only about 70 mites
and within NJ-and as I'm sure many
have found for themselves, relocating is
cruel and unusual punishment. More so
when the move involves towe rs, 20 an­
tennas , and a couple of thousand pounds
of radio gear . Ugh.

John Butrovich III, W5UWB, sent a
note commending our reports on EME
work and rem inding us that all it takes to
work moonbounce is persistence. John
ran a sing le 2 meter "Jr . Boomer" (14 ele­
ment Yagi)at 55 feet for 2years-August
1982 to August 1984-and completed 28
rrccrcccnce OSO'swith 18stations.The
b iggest station worked was K1WHS (24
" Jr. Boomers") and the smallest was
K6MYC/KH6 (4 x 16 element KLM
LBX 's).W5UWB now has a 4-bay array of
KLM 16 LBX's himself and is enjoying bet­
ter results on 144 MHz EME, but stresses
the importance of the smaller stations'
persevere nee. If you'd like to try working
W5UWB in grid EL17, contact John by
writing to him at P.O. Box 5019, Kings­
ville, TX 78363.

I received a nice letter from John Kitch­
ens, NS6X, of Camarillo, CA. John is an
active VHF contester and is the new VHF
editor of Radiosporting magazine , pub­
lished by the International Radiosport As­
sociation. For those unfamiliar with Ra­
diosporting , it is a monthly magazine ded­
icated to contesters and their operat ions
and published by Yuri Btanarovtch .
VE3BMV, The magazine has been pub­
li shed in Canada since its inception, but
Yuri p lans to move Stateside this year ,
and future issues should be publ ished in
the U .S. NS6X is working on a new VH F
contest, to be sponsored by IRSA, and is
looking for ideas to help make it a suc­
cess. If you 're a VHF/U HF contester and
have suggestions to offer ,write toJohn at
P.O. Box 939, Camarillo, CA 9301 O.

Scott McCann, W3MEO, w rote to ask
some advice on portable/hilltop ORP op­
erations . He intends to do some hilltop
work with an ICOM IC-402 (3 walls PEP)
70 cm transceiver and asked , " Is this

24 Louis Dr., Budd Lake, NJ 07828

68 • CO • August 1988

likely to produce anyOSO's? Is 432 more
complex than this? Are there enough am­
ateurs listening lor it to work? Is 432.1 the
right frequency? Could I hear EME with
this rig?"

I replied to Scali with a personal letter ,
but will p rint some condensed comments
here. First , I' d strongly recommend the
use of a z t-etement F9FT Yaq i for such
small-scale portable work.This Tonna an­
tenna offers excellent gain fo r its d iminu­
tive size and ligh t weigh t, and is a c inch to
assemble in the f ie ld with one small
wrench. Next , I'd recommend using Bel­
den 9913 transmission line . It has consid­
erably less loss than conventional RG8/U
type cables without consuming more
space or adding more weight. Use only
Type N connectors, and no more cable
than necessary , to minimize losses . In­
stall your portable beam high enough to
clear local obstructions (especially
trees), but no higher than necessary . Be
sure to have a secure clamping system to
eliminate antenna "windmilling"; 70 cm
antennas, escectauy ones with any real
gain ,are very sharp. A pair of " v icegrips"
clamped to the antenna mast with han­
dles pressed firmly against the leg of a
supporting tripod makes a good anti­
windmill clam p.

Then set up for ope ration on Wednes­
day evening or during a VHF/UHF con­
lest weeke nd . Unless you 've public ized
you r portable ope rat ion well in advance
and a re operating from a rare grid
square, operat ing almost any other time
will produce few, if any , OSO 's. Wednes­
day night is "70 cm activity night" all
around the U.S. and Canada , and this is
when folks who are equipped for the band
usually activate their stations, even if
they're not on the air at other times. In
these parts activity usually peaks at
about 9:00 to 10:00 PM local time ,but it is
too dark to set up then, so arrive on site
earlier and set up properly. If you plan to
operate from a genuine mountain (de fini­
tions vary; mine is "a mountain is a place
that is much higher than its surroundings
and has its own weather system"), avoid
operating in dense fog , which has the
unique ability to reduce UHF propagation
to nearly zero .

I think432.1 MHz is the right frequency
for general calli ng, but local convention
ru les. Most EME work is done lower in the
band, but an 1<>402 and si ng le beam an­
te nna are ve ry unlike ly to receive moon­
bounce signals under any condit ions.
Even jl the 1<>402 were connected to a

Here are NBCGY and N8EPJ during
Ken 's first portab/elhilltop outing on 144
MHz SSB. He 's looking forward to more
such operations andplans tobeon for the

CO WW VHF WPX.

huge array and preceded by a low-noise
preamplifier , it wouldn't make an ideal
EME receiver : it lacks the precision dia l
accu racy, nar row IF bandwidth, and ex­
treme oscillator stabili ty which are al­
most prerequis ite to successful EME
work.

Scott , I w ish you luck and success in
your portable/hill top ventures and hope
you 'll write again to let us know how
you 're doing. Seventy cm is a great band
with a to t of potential. Don 't be discou r­
aged it your first couple 01 operations
don 't result in hundreds 01 contacts .

Ken Mille r, N8CGY , of West Branch,
Ml wrote about his urst hi1l topping adven­
ture on 2 meter SSB. Ken set up on a hill­
top he didn't name (don 't they all have
names?) using an old KLM Echo II trans­
ceiver and a portable s-eiement Vagi ; not
your classic contest station, but Ken
managed to work seven grids at d is­
tances to about 350 m iles with this lash­
up. He tha nks N8EPJ for the last-minute
loan of a Mirage 160 watt amplifier , and
WD8MHZ and WD8MOX for arriv ing on
the scene to take photographs of the op­
eration. N8CGY says he intends to oper­
ate from rare EN67 in August, this lime
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Pete, KT28, is shown operating the brand-new IC-1271A for 23 cm from the rear ofhis
sta tion wagon. If he looks a bit drenched, he is .

using a TS700Al1 60 watt amp and an 11­
element Vagi. He also hopes to be opera­
tional on 432 MHz by then . Thanks for the
note and the pictures, Ken! Why not put
togethe r a portablefhilltop operation dur­
ing one of the VHF contests? There might
st ill be time for you to plan for the GOWW
VHF WPX.

I received a terrific letter from Chris
Burger, ZS6BCR, of Pretoria, South Afr i­
ca. Chris is active in VHF contest work
the re and spent a recent weekend back­
packing in five diffe rent grid squares to
operate a 24-hour contest and give out
grids on four bands! ZS68CR and com­
rade ZS6G drove about 1500 km, includ­
ing seve ral hundred km on dirt tracks,
and backpacked another 5 km carrying
an 1G-551, 1G-260, FT-290R, MMT432/
144, TR50 (1 watt 1.3 GHz FM rig), al l an­
tennas, 56 AH lead-acid batteries , and all
sorts of associated paraphernalia for this
escapade . Chris said he knows exactly
what it felt like fo r me to exclaim, " Leave
me here to die!" as I did while backpack­
ing up 4200 foot Slide Mountain , NY dur­
ing the June 1985 VHF contest.

At home Chris uses an 1G-551 at 10
watts output to a dipole on 6 meters, and
began working sta tions over a distance of
1400 km immediately upon getting the
station together . He says this is about as
far as one can work within South Afr ica,
as it represents the distance across the
country, and he feels th is is too short fo r
" regular sporadic-E." I don't feel that's
quite true; this is about 870 mites, and
I've worked s-sac over much shorter
paths than that here in the U.S. In my
case, I'm sure we'll all be looking for
ZS68CR at the next solar cyefe peak .This
is a workable F2 path from America's
east coast, and 1'm looking forward to our
fi rst 50 MHz a so , Chris.

Don Hill ia rd , W0PW, is once again or­
ganizing a UH F/SHF conference to be
held this yea r at The Inn at Estes in Estes
Park, CO over Labor Day weekend. This
year's conference, " Microwave Update
1986," will address t he 1.3, 2.3, 3.4, and
5.7 GHz bands with knowledgeable
speakers such as Chip Angle , N6CA; Rick
Campbell, KK7B; AI Ward , WB5LUA; and
of course W0PW, who has authored
some of the best SHF material ever pub­
lished in amateur circles. Don was re­
questing that all attendees preregiste r by
August 10, so it is not too late to let Don
know you plan to attend. Write to W0PW
at P.O. Box 563, Boulder, CO 80306 for
details of " Mic rowave Update 1986 ."

Are you on 6 meters? If so, your call
should be in the North American 50 MHz
Ac tivity Listing published by Harry
Schools, KA3B, of Philadelphia. Harry's
unique work lists the ca llsigns of 1894
Nor th American stations known to dem­
ons trate recent activity on the 50 MHz
band. Sure enough, I did what everyone
does when they see such a publication: I
looked to see if 1am listed . Whew. I'm in

.
•

Our temporerv 23 cm antenna installa­
tion for the Spring Sprint: A 55-element
F9FT Yagi on a 30 foot slip-up mast set up
on Sunrise Mountain in north western NJ.
Photo taken during a brief cloud lift, just

before dark.

there. How about you? Harry has broken
down the list by grid square, wh ich seems
as good a way as any, and this list could
p rove ve ry useful fo r making contest
skeds or amassing VUCC credits. KA3B
does not have photocopying facili ti es, so
anyone who desires a copy of the North
American 50 MHz Activity Listir.g is
welcome to write to me for a copy. I' ll
make as many as people need .

KA3B also sent a lette r to explain that
neither he nor AC3T, the other 6 meter
station active from Delaware, is
"cheap, " as related by K9BDI's "Opera­
tor's Comments" in the WW VHF WPX
Contest writeup (June CO). Harry didn't
really know if K9BDI was refe rring to him
or not , but made a point to say that he and
Len ,AC3T, both have been OSLing 100 %
and have already gone through about
2000 aSL cards after operating three HF
and four VHF contests from DE in 1985.
Harry said the 6 meter Sprint on May 17
offered excellent conditions, and he was
happy to be state #50 for three of the 116
stations (in 66 grids) he worked during
that four-hour per iod. Good job, Harry !

The ARRL VHF/UHF Spring Sprints
have come and gone,and I fooled around
a bit in the 70 cm and 23 cm Sprints, mak­
ing about 75 oso's on 432from my home
station and far fewer on 1296 from a por­
table site. Once again , my friend Pete,
KT28, snared me into another struggle to
prove our san ity (or lack the reof) by get­
ting me to agree to a portable/hilltopORP
effort, this time for the 23 cm Spring on
May 8, Pete had borrowed a new IG­
1271A from ICOM and wanted to see how
it worked under "contest conditions"
(you know: rai n, snow, sleet , mud, beer
spills). The 23 cm Sprint was nearly upon
us, so the timing was right for a portable
operation .

We arrived at our carefully-selected
site (which was carefully selected to have
a paved road to the summit-no use mak­
ing this an Olympic event) at about 7
o'clock PM local time , just as the contest
was starting. Maybe there are extra
points for quick setup? The weather ,
which had been splendid for days, was
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lousy. II was raining , foggy, a bit windy,
and about 50 degrees Fahrenheit. Great.
Out came the 30100t slip-up mast , in went
the guy slakes, and up went the ss-eie­
ment F9FT antenna. With the 15 foot long
antenna up 30 feet above ground. we
could barely see it through the fog, which
was gelling denser all the lime, I snapped
a quick shot of the antenna installation
during a brief cloud-lift which allowed us
to see about 200 feet.

We had the litt le 10 watt (actually, we
were getting 7.5 watts out. probably due
to low supply vorrace) station on the air
qu ickly . and all checked Qui okay. We
used a 14 AH motorcycle battery to sup­
ply the 1G-1271A. and operated out of the
back of Pete's Honda station wagon us­
ing theback lidas a brtct a rain cover . We
gal wet.

After about two hours of operating, we
had worked all of ten stations. This is not
exactly an exciting 050 rate , so we had
time to think about what was wrong . We
checked the antenna 's VSWR (we did
have a Bird meter along)and it was terril­
ic. We turned the beam back and lorth
across the strong stations we could hear ,
and the antenna behaved normally,
showing a very large peak in the proper
direction. So, we concluded that either
activity was very poor, or the cloud in
which we found ourselves was destroy­
ing signals, or both. Considering we were
set up at an elevation of 1652 feet above
sea level with a clear shot in every direc­
tion except southwest where there was a
slight rise, I was surprised to hear essen­
tially no act ivity from New England. Sig­
nals from southern NJ and the Philadel­
phia area . about 90-120 miles distant ,
were qu ite good. Another case of myster­
ious UHF propagation , I guess.

Product Review:
The SSB Electronic DX22D
Low-Noise Receive Preamp

As regular readers are aware, I am a
" 220 Booster " of sorts . I like the 135 cm
band and am reasonably active on both
ends, chasing weak-signal OX at the low
end and working FM above 222 MHz.
When assembling the gear to build a sat­
ellite receiving system for a 2 meter re­
peater , I even chose 135 cm for the link
"talkback " frequency, while almost
everybody I know uses 70 em or the tele­
phone lines for this job.With the single ex­
ception being the lack of commercially
available eculpnent . getting on 220 MHz
is a cinch. Expertise in microwave appara­
tus and techniques is not required (as it is
on 23 cm or 13 cm), popular transmission
lines suffice for most installations, anten­
nas are easily assembled and erected.

Cushcratt and KLM both manufacture
high-quality Yagis fo r 220 MHz work. and
these are reasonably priced and readily
ava ilab le. The famous N6NB "queer" de­
sign works very well and can be repro-
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The DX220 preamp is obviously an itera­
tion of the company's popular DX144 for
2 meters. This unit was a prototype and

had a remarked label.

duced in the field for just a few dollars .
Transverters Unlimited (Toronto , On­
tario) manufactures an excellent 220/28
MHztransverter similar to the popular Mi­
crowave Modules Ltd. " black box " de­
sign for 2 meters, and this tiny box opens
the door to 135 cm weak-signal opera­
tions for a pittance, providing you already
have an HF rig .Solid-state power amplifi­
ers for 220-225 MHz have been available
for some time from Mirage, and are be­
coming available from Al inco, TE Sys­
tems , and others. What other station ac­
cessories are needed, then. to help com­
plete your 220 MHz VUCC?

A good, low-noise 220 MHz preamplifi­
er! Unfortunately , the receive preamps
built into most of the solid-state power
amplifiers leave much to be desired in the
way of dynamic performance; they usual­
ly have too much gain for Ihe receiver
which follows and offer poor large-signal
handling characteristics . Further . the
solid-state power amplifiers usually con­
tain an antenna changeover relay which
has its own losses that become part of

The interior of the sseElectronic DX220
GaAsFETpreamplifier for 135cm revea ls

excellent craftsmanship .

the tota lreceiver noise figure. rnose who
are real weak-signal ope rators are al­
ready running high-powered vacuum
tube amplif iers wh ich cr eate the need for
outstanding receiver sensitivity. A high­
quality receive p reamp is called for, and
its dynamic characteristics must suit a
wide range of operating conditions.

As staled many limes before in this COl­
umn, noise figure and gain are not the on­
ly two important criteria by which a re­
ceive preamplifier must be judged. At a
frequency as low as 220 MHz, a receive
noise figure below 1 dB is a waste of ef­
fort for te rrestrial (and the major ity of
EME) work, and unless the following re­
ceive r sensitivity is nil , or line losses be­
tween the preamp and receiver are very
high, preamp gain in excess of 10 dB will
probably do more harm than good for
overall dynamic performance. A 220
MHz receive preamp must either reject
signals from TV Channel 13 Of be able to
cope with them without overload o r the
creat ion of mterrnocufanon product s.
This is a requirement somewhat unique
to the 135 em amateur band: we have a
TV channel only 4 MHz below us, which is
less than 2% of our operat ing frequency.
cnannerz 's proximity to 50 MHz is about
12% of our operating frequency, and
above our band. making popular low­
pass networks rather effective in reject­
ing this " reverse TVI. "

I had been using a home-modified Ad­
vanced Receiver Research P144VOG
GaAsFET preamplifier , tuned to 220 MHz
and adjusted for minimum NF using lab­
oratory equipment , at my station for a
couple of years with reasonable success.
The preamp was very sensit ive (NF less
than 1 dB) and certainly improved my
ability to hear the weak ones , but brought
in all sorts of terrible noises from TV
Channel 13 along with the desired ama­
teurs stcnets . especially when I used a
beam heading which peaked New York
City's World Trade Center towers. I
blame the preamp for some degradat ion
in Channe1 13 performance, because th is
out-of-band inte rference is so noticeably
worse with than without the preamp.(The
Channel 13 intermodulation is just barely
perceptible with the " barefoot" receiv­
ing converter , but downright disconcert­
ing with the oreamp.)

When the opportunity to use a new
SSB Electronic model OX220 GaAsFET
preampl if ier arose , I didn't hesitate to
grab it. This rather new product is a made
for North America iteration of th is West
German manufacturer 's OX144 pream­
plif ier , reviewed previously . It is nice that
SS8 Electronic thinks enough of the U.S.!
Canadian market to produce an acces­
sory that has no domestic (European)
market at all.

The OX220 uses a single-g ate Mrtsu­
bishi GaAsFET (MGF1400 series) in a
grounded-source circu it to provide about
22 dB gain with a rated noise figure less
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nal-nearly 1 volt output, surely more
than the average 220 MHz receiver could
possibly tolerate without complete satu­
ration. I made a mental note to be sure to
use the preamp's internal 10 dB pad in my
statio n to avoid overload of my receive
converter , a Transverters Unlimited
MMT220/28 which uses a MOSFET first
AF stace.

I also evaluated the OX22O's low-end
dynamic performance with a measure­
ment of MDS (minimum d iscernible sig­
nal) in a 1 kHz bandwidth , using an HP
spectrum analyzer as the receiver and
86408 signal generator as the source .
This measurement revealed the MoS to
be - 132 dBm (1 kHz). or about .05 uV. If
you subtract the MoS from the 1 dB com­
pression point. the result is approximate­
ly the dynamIc range of the stage. in this
case about 122 dB.

A subsequent measurement of noise
figure using a trusty old model 340 auto­
matic NF meter yie lded readings of .44
dB and .52 dB with the internal 10 dB
post-amp attenuatcr switched "ln" and
" out," respectively. I'm not certain why
th is would make any difference. In any
case , the OX220 is surely a tco-rotcn
product based on laboratory evaluation .

Trying out the 0X220 in my stat ion has
been a delightful experience. I had occa­
sion to use this preamp during the Janu­
ary 1986 VHF Sweepstakes (and for sev­
eral months the reafter), with the preamp
isolated by two sets of coaxial relay con­
tacts from my 700 watts plus output
transmitter power amplif ier, and have run
th is system through hundreds of TlA
cycles with no ill effect. The preamp is as
sensit ive today as it was prior to au the
" abuse" of in-station operat ion , and has
even survived a few nearby lightning
strikes while on line with the antenna con­
nected. The OX220. with its onboard 10
dB pad switched in line , seems more im­
mune to inte rmodutation by TV Channel
13 than other preamps I've tried at my
home station. which I should ment ion is
line-of-sight to (though about 50 m iles
away from) the Channel 13 antenna in
New York City.

In all . I'm quite satis fied with the sse
Electronic DX220. It is well conceived
and well built , and has certainly served to
improve my ability to hear the weak ones
on 220.1 MHz. Now jf only there were
more stations to hear ....

The SSB Electronic OX22O is available
from Transverters Unlimited. Box 6286
Station A, Toronto , Ontario M5W 1P3 .
The MMT220/28 transverter mentioned
in this review is also available from them.

Next month we'll have a review of the
new (and darned good) Al inco ALA-206T
146 MHz FM transceive r, a tip on improv­
ing performance of the popular Cusbcratt
A50-6 six meter Yagi, and station high­
lights of a famous (1) VHFer from New
England. Don 't m iss it!

73, Steve , WB2W1K
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MHz and - 20 dB points at 155 and 330
MHz. The passband ripple was less than
1.0 dB from 220 to 225 MHz, the amateur
band limits . I wou ld have preferred to see
a narrower response , to aid in rejecting
TV Channel 13, but was not surprised to
see the 20 dB points separated about one
octave. This seems the rule in low-noise
preamplif ier designs. Since a simple co­
axial stub "trap" w ill off er littl e or no re­
jection to signals less than 2% in tre­
quency from that which is desired, those
of us in areas served by a local (and pow­
errourvcnenner t awm need to use more
sophist icated tuned rejection circuits
(e.g ., coaxial cavity notch filters) or rely
on superb receiver performance to en­
able our reception of very weak signals at
220 MHz.

With this in m ind, I measured tne SSB
Electronic product's 1 dB compressio n
point. a valid indicator or top-end dynam­
ic performance. This measured + 12
dBm output , corresponding to - 9 dBm
input, with the internal attenuator
switched "out. " This is one healthy sig-

CIRCLE620N READER SERVICE CARD

Am.teur R8dlo
LICENSE PREPARATION

Study Guld• •
Get the RIGHT study m.t.fi.1I

Manuals have a/l FCC Amateur Rad io
Operator multiple-choice questi ons,
ans wers, distractors (wrong answers)
and discussion as to why answer Is
right!

Fee-NOVICE STUDY GUiDE•••.••••... $2.85
(Element 2)

FCC · TECHJGENERAL STUDY GUIDE .. 15.00
(EIemenI 3)

FCC · ADVANCE STUDY GUIDE•••••••.S5.00
tElement 4A}

FCC · EXTRA CLASS STUDY GUIDE•.•.•S5.00
(Element 4B)

THE FCC RULE BOOK ... . • . • • . • • . .. • .S·UlO
(Use in conjunction with Study Guide)

W5YI-VEC
P.O. BOll '101 01 -C, Dal las, TX 75207

A6d . 1 .50~ ....... _ ..1d_ po»tage.
S-dey~ll

than 0.5 dB. The preamp is built in a ro­
bust die-cast aluminum housing whose
cover plate is held by four sc rews, afford­
ing a weu-shterced assembly sui table for
full-duplex repeate r ope ration . AF input
and output connectors are type N female
receptacles , and the DC connection is
made by solder attachment to a feed­
through te rm inal (+) and g round lug (- j.
oe input requirements a re 12-14 Vdc at
2O mA.

An interesting and usetutteanrre of the
0X220 circu itry is a built-in (On-board) 10
dB. 50 ohm attenuator following the pre­
amp's active stage and swttch able in and
out of the preamp output line . Since 22 dB
is much more gain than most installat ions
requ ire , this pad can be put 10 good use to
maintain desired receiver ga in distribu­
tion. The resistive pad also provides an
exce llent terminat ion for the active stage
and enhances overall c ircuit stability.

A laboratory measurement of the
DX220's gain across the 135 cm band in­
dicated it to be fair ly broad in response,
offering - 6 dB points at 190 and 255

r---- ---.---.--- UP YOUR ERP---,
MAGNET MOUNTS

FOf HT owners operaling Inslo. a vehicle and want­
Ing Increased TIR range, AF PRODUCTS has the low
costlOiutlon.

Remove)"OUr BNC anlenna lrom the HT and mounl
on lhe RF PRODUCTS BNC mag~1 mount Insl.Uthe
magnel mount on lhe rool lOl).nd connect the BNC
co-«Jl connectOf.

The magnet mount (par1 no. 199445) has 10 feet of
small (5132 ") co-ax with BNC ccnectcr allached.

r: PRICE $15.95 M.O. or cashiers ck., via UPS gnd. Fla.
reSidents add 5-/0 lax, lor air UPS add $3.25

The RF PRODUCTS Magnet Mounls are one 01 the lew mounts available thai can be repa ired
should lhe co-«Jl cable be damaged. The I..-ge surface area capacItance disc provides proper
ground plane coupling IOf 114 and 518 wavelength VHF and UHF antennas.
MODELS AVAlLABtE WITH TH E FOllOWl NG CONNECTORS & CQ-AX TYPES.
ANTENNA CONNECTORS: BNC, THC. 1118·(MOT.), 5(16-24 STUD. 318-24 SOCKET.
CQ-AX CABLE: RG-122/U. RG-58AIU, mini ex.
TRANSCEIVER CONNECTORS: BNC. TNC, Pl·259, type N.
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AlM·203T

ALR-206T
FT·757 GX

P.O. Box 20548
Reno, NY 89520
12 Glen Carran Circle
Sparks. NY 89431

..,-.. (702) 331-7373 I

73, Jim Mysrs, WA6teS
Presidsnt

CIFICl E to! ON READER SERVICE CARD

~
AUNCO

IC-751A ............,

IC-02AT~ II e OMI '.
\4i7'\1~
'0 .

Reno Radio is the new kid on the bl ock. Tough and hungry for
bu siness . Reno Radio has a pol icy on warranty I am sure you
will enjoy. II your unit Is returned and cannot be repaired in a
reasonable t ime, Reno will replace the unit with a new unit
within 2 weeks of purchase. provided the returned unit has
not been damaged or altered . This applies to the origi nal
owner and If the product was purchased at Reno Radio. Give
us a try. I am sure you wilt be satislfed with our service and
prices.

Call Dale Scott. KA1QYX

3Y {38I••~.) 545.00 0
Zy (2.. I••~.I $31.00 0
1Y..rC1ZI"~'I S1lU10

**

This neat package keeps everyone abreast of the
important developments in electronics and comput­
ers. From new devices and circuits to useful construc­
tion projects to evaluations of the latest products.
Both " how to do" and " how it works" information in­
creases your technical competence every page of the
way. Two cents a shot. And hands-on product evalua­
tions make you a wiser buyer, whether it 's on a test in­
strument or a video recorder. So whether you 're a ser­
vice technician, an engineer, a budding one in a techni ­
cal career path, or an active electronics enthusiast,
MODERN ELECTRONICS will serve you weir. Sub­
scribe and be sure to get every Intormatton-packed is­
sue delivered to you every month. It's important read­
ing you can't afford to miss!

Ch.rveMyOrdefTo: P.y"*'tEncIQMdS _

That's abou t all it costs subscribers for each page
of ed itoria l matter in MOOERN ELECTRONICS . . .
every month. No charge for informative advertisers'
messages. Or for free Information requested on our
bound-in postpaid Free Information Service card.

A bargain? You bet ! MODERN ELECTRONICS is a
veri ta ble one-stop source of "hard" Information for en­
thusiast s whose interests spread across the entire
spectrum of electron ics and computers for work and
play. The latest techn ical information and news wnt­
ten by a galaxy of autborttat lve wrtters-c-Forrest Mims
on " Experimenting," Don Lancaster on "Hardware
Hacking," Stan Prentiss on "Video," Len Feldman on
" Audio," Glenn Hauser on "Communications." and
Eric Grevstad on " Personal Computers," to name a
few authors who share their specialized experiences
with readers every month.

D VI....

say You saw It In CO

Just fill out the coupon and mail with your check,
money order or credit-card Information (Visa or Mas­
terCard) to enter your suoscrtptlon, Do it today to en­
sure earliest deli very!

Please send me Modern Electronics lor 0 3 Years 0 2 Years 0 1 Year

Name

Street

Ci ty
State Zip _

2 CENTS PLAIN

MODERN ELECTRONICS
76 North Broadway, Hicksville, NY 11801

Account Numbltc- --,

I H H'------_H__I

---- -- ------ - - - --- - ---
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• monthly fe. ture by
DOROTHY JOHNSON, WB9RCY

NEWS OF CERTIFICATE AND AWARD COLLECTING

USA-CA Special Honor Roll

Charles H. Oliver, KA1CKX
All Counties - 508, 4-11-86

All 20 MISSB. Mobile

Larry M. Gray . K50UK
All Counties #509, 4-12-86

" I spent many hours net-conrromrc.
running mobile. and listening during the
period August 1969 to September 1970 ,
and in the latter month had to change
QTH 's to Vietnam. I lacked 112 count ies.
I got back on the air in October 1971 , and
on November 4 of the following year
K5JBC gave me St . Helena Partstr.Loufs­
rena to give me all 3077 counties (the re­
quired number at that time) . With that I
qualified fo r USA-eA All Counties #87 .

73, Cliff, WB4FBS"
(Note: This article firs t appeared in the

"Road Runner" in February. For another
story ofCliff's experiences see CO,August
1973.)

Awards Issued
Charles H . Oliver, KA lCKX, confirmed

contacts w ith all 3076 counties and quali­
f ied for USA-GA 500 "'2100, USA-eA 1000
.t921, USA-eA 1500 #745. USA-GA 2000
"664, USA-eA 2500 '606, USA-GA 3000
'540, and All Counties "508. All awards
were dated 4-11-86 and endorsed All 20
MISSB, All Mobile.

larry M.Gray , KSOUK, sent for USA-GA
500 '2101 , USA-eA 1()()() "922, USA-GA
1500 "746, USA-eA 2000 "665, USA-GA
2500 "607. USA-GA 3000 "541 , and All
Counties "509. Mixed , all dated 4-12-86,

John (Jack) Bigelow, KA9JOl, claimed
USA-eA 500 #2102, USA-eA 1000 "923,
USA-eA 1500 #747. USA-eA 2000 "666,
USA-CA 2500 #608, and USA-eA 3000
"542, Mixed. dated 4-14--86 .

Owen T.Chelf . III, KY9Y.took t ime from
his mobile operating to qualify for USA-GA
500 "2103, USA-eA 1000 "925. USA-eA

- 37 ; 7th - 49 ; 8th - 58; 9th - 67; and 10th
- 139. Alsoworkedwere 5 KH6's. 4 KlT s.
3 VE's , and F2YS, portable in W2land .

" I did not begin county hunting in
earnest until August of 1969. although I
had worked quite a few counties before
this while chasing awards as an avid
member of the Cert if icate Hunters Club.
The first contact for which I counted a
county was Dl4BO, me, with K4CG (Fai r­
fax County, Virginia) on July 7,1967, My
first mobile contact was with K1 OZVon Ju­
ly 12. 1968. o n the now defunct CHC Ser­
vice Net on 14.340.1 first checked into the
20 Meter Independent County Hunters '
Net on Febua ry 26, 1969, and ran l eslie
County. Kentucky as a fixed station and
had 17 contacts. I took my first mobile trip
in September 1969. I rode side-saddle with
WASOCG and we ran 39 counties in South­
west Texas.

Honor Roll
0000 "'""''' '" KSOUK '"KAtCKX '" KY9Y 00' ""." '"KSOUK '" KE6KT '""".,,, ", <>00 ~" '"G"" ,..
"" KA1CKX '"KA1CKX eoe ""'"" '" ...

""'"" ." """""- -ur w""w "'""""""- eoe "".IT ". KA,CKX "00
Clifford A. Tayfor, WB4FBS, A ll Counties

~" '" ""'"" 2'01
'87, 11-16-72. - """""- "'""""'" ... ,. "'" """'QU" sss "",,:"" '" W"5lKL ""

Cliff Saccalis, SV1JG, who recenav aueu­
fied for USA-GA 500 '2094. Cliff is heard
during the WPX contest operating J41JG,
and some of us have hea rd him from
Mount Athas and Cos Isfand, as well as

from his home OTH inAthens.

T he Story of the Month for August is:
Anatomy of a USA-CA All Counties Award

by
Clifford A. Taylor. WB4FBS
All Counties . 87 I 11·16·72

"It is said that 'curiosity ki lled the cat ,'
and I have to aqree.! was just wondering
how many different stations I had worked
for counties, etc ., to finish the All Counties
award, so I broke out the paper and went
10 work. Alter days of compilation. this is
the abridged result.

"First of all, the total numberof different
operator cal1signs in my 'coloring book' is
677. Fifty-four of these callsigns appeared
in more than one kind of operation (fixed,
portable, or mobile) .Of the 3077 counties
worked. 301 were from fixed stations, 40
from portable , and 2736 from mobile
stations.

" Three hundred and ninety mobile sta­
tions were contacted and included in these
were two air mobile , K3HKSand W4GGU;
two maritime mobiles. K80DY and
K9UIM ; and bicycle mobile WB6NKJ .

"Although I could not have achieved All
Counties without the contacts from all the
mobile statio ns. I have listed below only
these stations wh ich gave me 25 or more.
(Read : station worked. number of coun­
ties, number of states .)

WB2ZS0 - 32-8 K7ZJP-4o-S
WA3IXl- 2S-S K8DCR-3O-S
W4ARH -32-S WA8ETX-25-3
W4BPC-127-1 0 WA8TEl- 30-7
W4GGU -53-5 K9DCJ-54-4
K4lAX-39-2 W9S0M -28-4
WA40IV-29-3 W9ZHD-26-3
WA4RMX-29-3 W0AYl- 31 -8
WBSDVT- 28- 2 WA0DCQ-37-2
K5KDG-30-2 WA0JRZ-43-5
WASOCG-S4-2 WA0SBR- 36- 3
W6JHV-50-7 W0SJE-71 -4
K7WOJ-40-6 WA0WOB-49-12

W0YlN -45-6

" The vast majority of counties were
worked on the 20 meter band-2886 of
them.The remainder were worked as tot­
lows: 132 on 75 meters; 37 on 40 meters;
1200 15meters;and l Oon 10meters .The
CW medeof operation did not farewell on
my award. I only counted eight counties on
CWo(I obtained my license while in Ger­
many, and the preponderance of my CW
work, hundreds of O5O's.went into obtain­
ing the DlD-400 Award , the German
equivalent of ou r USA-eA Award.)

"Broken down by call areas, the num­
ber of stations fr om each one is: tst-. 30;
2nd - 50; 3rd - 40; 4th - 110; 5th - 84; 6th

333 South Lincoln Ave., Mundelein. IL
60060
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HEWLETT-PACKARD
1707B SCOPE

Portable dual·lf.ce DC to
75 MHz sccce with 6>:10
cm display and < 4 7 nS
risetime . Dellectlon 10

•• mv- 5 Vdlv in 9 " noes.
_ S~01 uS-2 S.dlv i n

\.~"'''-''''l 23 rilnges. delay 0,1
uS- 0.2 Slcl IV, 7 s_
128 _16. 32 Ibs sIl HP.
Quality" import pnu .

uWIH:t1ecked "" book S7t5 .DD
HP-I511J15511 SPfCTRUM AltAlYlER, popuIiir 10.1
MHz---CO GHz umt; 60 db d1namic range
20_ 16.8 _1 8 8. 140 Ibs sh, Used with BW OM:lIIItor
output _ SISOD.DD
""en F.O' U.. , O. • VI SA. MUTtRC,lROAg . . ... ,
All.. I . 1_...11, " IHIII" 11_ FREE C,lTALo; "II

....... De'l CO· !'Moe; 41g 227·6573

" YOUR PACKET CONNECTION"

-,""
"­..,
00' "

...... .. .. PRESENT1NG .. .. .. .. ..

CABLE TV
DESCRAMBLERS
.......... STARRING .. ........

.JERROLD. HAMUN. OAK
....D O fHf R fAUCl'.A MA..UfAC:Il.JRfRS

· ....."_n....,.....,.---..
• LOWf " 1In'OlJ.....,..,....... """'.. "" u ,
• DlIOI'" ""-0'''''' ''00< ........'.. 14""'-""

.... <~'A=:':.":_M '-800-"'5-8.:17
........__"""..._<AU. ,...'.......

Kantrontes _ Microlog _ AlA _ Merlin
SofIwor. lor popular computers:...
~. K_ onoc-I 5ofI_ 00 .
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COMPUTER PROGRAM S AID IN
RAD IO FREQUENCY DESIGN

DEN-TRONICS
Amateur Radio & Computers

6102 Deland Road. Flushing. Ml 48433
(313) 659·1776

FAIR RADIO SALES
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award is available for all contacts with
ON4CLM. This year's award features the
cap badge of The Royal Winnepeg Rifles.
Each successive year will honor one of the
Canadian regiments that part ic ipated in
the liberation of Knokke.

Cost of the award Is $5.00 or 10 lAC's or
the equivalent , w ith all proceeds going
towards a welfare fund. The money is used
to maintai n memorials . displays, etc.

Listen for ON4ClM from October 27th
until November 2nd. 1986 on the following
frequencies: 3.685, 7.045, 14.145.21.245.
28.545, and 144.250 on SSB; and 3.5 15,
7.012. 14.020, 21 .020, 28.020, and
, 44 .0200n CW. The stat ion will also be on
145.475 FM.

To enable amateurs to collect the entire
series. there are still limited quantities of
'83. '84 . and '85 awards available, honor­
ing Ihe " Stormont Dundas and Glengarry
Highlanders," the " Reg ina Rif le Regi­
ment," and the " Canadia n Scottish Regi­
ment."

For OS l 's, SWl's, or additional inter­
matron. please write to Radio ON4Cl M.
P.O . Box 140 , 8300 Knokke , Belgium .

The Caribbean Award . The "Diploma
Caribe" (Caribbean Award) is offered by
the Feoeraclon de Padtoftctcnados de
Cuba. Work 20 o r more of the 32 counties
and islands in the Caribbean, including XE,
VP1 , TG, HR, HT,TI, HP, HK, and YV.Cuba
must be one of the countries worked. Con­
ta cts with K64 (Guantanamo Bay) are not
va lid for this award.

No OSL's need be sent . Send only the
log data w ith contacts ce rti fied by asso­
ciated rad ioclub or two acttve hams.Coil­
tacts may be any mode or banct Send ap-

'L'v.p10"''' ( ..111 I II ,.;---- ~

The 1985 ON4CLM Award in honor of the
Canadian Scottish Regiment (award is stilf

available).

The Diploma Caribe sponsored by the
Federacion de Radioaficionados de Cuba.

•

•

(Q

_.. -­-

(Q

-

...........,-'...... ­.-
- ,-

mE IlfGl"~ /IIFU 1I£GlM€N7
11' CAN"llESE BEvl'iIJOlNGSMAAS

-

,~.

-

1500 '749. and USA-eA 2000 '667.
Mixed. dated 4-18-86.

D.H. {Ooug) Alle rston, G5PO. continues
to improve his score with USA-eA 1500
'744. Mixed, 4-3-86.

George A. Dessert, W31JT, sent for
USA-CA 1500 '748, All SSB , 4-14-86.

Earl Mathison, KE6KT, won the gold
seal for USA-CA 1000 '924, All SSB.
4-16-86 .

USA-CA 500 certi f icates went to :
Charle s W.(Bill) Peale, W5MW, '2099,

Mixed ,4·3-86.
Charles H. Oliver. KA1CKX, #2100, All

20 M/SSB. Mobile , 4-11 -86.
l arry M . Gray. K50UK, '2101 . Mixed .

4-12-86 .
John (Jack) Bigelow, KA9JOl. '2102,

Mixed,4·14-86.
Owen T. Chell . III , KY9Y , #21 03. Mixed,

4-18-86.
Mack Avery, WA5ZKl. ' 2104. All 20

MISSB. Mobile . 4-18-86.

Awards Available
The Canadian UberationMarchAward. In the

autumn of 1944, Canadian troops fought a
long and exhausting batt le in the Belgian
coast area .On November 1, 1944 the town
of Knckke was finally liberated . a great
cost In Canadian lives. Eac h year the Ca­
nadians are remembered with cere­
monies. festivit ies, and a "Canadian lib­
eration March." Many Belgian and Cana­
dian vetera ns, radio amateurs, and VIP's
are part ic ipants in the event.

Special event station ON4Cl M (Cana­
dian liberation Movement) w ill once again
be on the air from the "Scharpoord Hall "
in Knokke.A magnificent six-color printed

The 1984QN4CLMAwardinhonorofthe
Regina Rifle Regiment (also still avaifable).

The 1983 QN4CLMAwardin honor of the
Stormont Dindas andGlengarry Highland­

ers. The award is still avaifable.
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plication with fee of 10 lAC's or $2.00 US
to: F.R.C., P.O. Box 1, Habana 1,Cuba. If
any country changes prefix, both old and
new will be valid . The award is free of
charge to "Cuba OX Group" members,
Radio Clubs, or other amateur organiza­
tions.

Awards Program ofHungarian Radioamateur
Society, Given here are the general rules
for the Hungarian Radioamateur Society
Awards. We will publish specific require­
ments for the various awards in this col­
umn as space permits .

Hungarian Awards can be obtained by
licensed radio amateurs and SWL's all
over the world. All amateur bands and
modes may be used, except OSO's via re­
peaters. Contacts/receptions may be
made from any locations within the same
DXCC country. Each station may be con­
tacted only once on any band or mode .

The log should show the callsign(s),
name,and a TH of the applicant as well as
the following information: station worked/
heard, date, time (UTe), band, mode, re­
ceived report. SWL's should indicate the
stationbeingworked by theheard stations.

Each list must be accompanied by a
statement from the applicant's national
society or from any two amateurs other
than the applicant that the aSl cards ot
the contacts/receptions listed are in the

possession of the applicant and that the
items of the cards are correctly listed.(ex­
ception: Szeged Festival and OUNAFERR
awards need only log extract ; HCSaward
-enclose confirming slices cut from the
est 's. Foreign participants In HA-OX and
HG-VHF contests may apply for the tollow­
ing Hungarian Awards upon the contest
oso's using separate applicatlon forms :
Budapest , Balaton, Ounakanyar, Panne­
nia, sevana.WHO.

Fee tor the Hungarian Awards is stated
with the rules for each award. The deci­
sions of the MRASZ Award Committee are
final. All correspondence may be sent to
the Award Manager or to: Hungarian Ra­
dioamateur Society Award Committee,
P.O. Box 22, Tlszakecske. Hungary,
H-6061.

Balaton Diploma (BDI - Hung.riln Radio­
amateur Society. The Radioclub Sinfok
issues the BO.The applicant must submit
proof of contacts made onor after January
1,1967.

Conditions: Two-way communications
with amateurs indicated under a,b, c. OX
stations must obtain 15 points; at least 1
contact should be with a member of the
Radioclub Stotoc. European stations must
obtain 30points; at least 2 contacts should
be with members of the Radioclub Siofok.

Points: (a) Hadioclub Siotok and its

olaton
Iploma

--

- -
The Balaton Diploma offered by the

Hungarian Radioamateur Society.

members: 5 points (HA, HG3KGJ,KHl, GI,
GJ, GO, HE, HL, Ha, HZ, IG, IK,la, lS,NG,
4XV1/, 6NP,SUA);(b) Stationswith constant
aTH around lake Balaton: 3 points (HA,
HGI KXX, XA, XX,z«. 2KRa, KSC, RO, AG,
SH,Y, YAG, 3KHB, KHO,GG,GO,HK,HO,
HU); (c) Any other station in Veszprem,
Somogy, and Zata county: 1 point (Each
callsign between with: HA, HG2KPA-KTZ,
PA·TZ, ENA·EZZ, 3KGA·KIZ, GA·IZ, FLA­
FSZ, 1KRA-KRZ, KXA-KXZ, KZA-KZZ, AA·
RZ, XA-XZ, ZA-ZZ, DRA·DZZ).

Fee is 10 IRC's. Send appreciation to
the award manager: Jozset Turjanyi ,
HA3GJ, P.O. Box 78, Siofok, Hungary,
H-8601 .

-
•

---

--
• • •

--

--
The Master Scanner Award offered by

Amateur Television Magazine...- .
.. ..

UECIAl FEATUJU:S
• SOliD STATE ElECTRQNICAllY REGULATED
• FOLD-BACK CURRENT LIMITINGPrOleds Powtr SuP9/Y!Tom

e~cessive currenl &- COfltinllOUs shorted output ,
• CROWBAR OVER VOLTAGE on all MOdels e~cepl RS-4A.
• HEAVY DUTY HEAT SINK . CHASSIS MOUNT FUSE
• THREE CONDUCTOR POWER CORD
• ONEYEAR WARfWllTY • MADE INUS A
• VOlT & AMP METER ON MODELS RS·1 2M . RS·2OM & RS-~M

• SIlNrate Volt and Amp rneten , . ,lhV~ idJUstibie from ~l S Volt5
on VS· 2QM and 1/S'3$M

• 811i1t'1Il $pNker 0fI RS· l2S and RS·lOS

ASTRON POWER SUPPLIES
• HEAW DUTY. HIGH QUALllY. RUGGED. RELIABLE.

Master Scanner ATV (AS) Awnd (SSTV) .
This award is a beautiful 8x 10 "gold"
framable certificate recognizing the ac­
complishments of completing a numberof
successful two-way Stow-Scan TV con­
tacts on the HFNHF/UHF bands in incre­
ments of 100, 200, 300,etc., logged visual
OSO's with special endorsements for over
1,OOOcontacts, and H JlRESor~l~

SSlV enhancements.
Send applications and request tor furth­

er information to:Spec-COm, Membership
Services Department, P.O. Box H, Low­
den, Iowa 52255,

Notes
Summer holidays are at their height

here in Midwest America. Soon it will be
time to return to work and school. I hope
everything is going well where you are .

73, Dorothy, WB9RCY

MODEL VS-SOM

'lie (In. ) hipping
H x W x 0 WI ,llbs.)

6x13"x11 4S
5x11 x11 17
5x9x10Vr 18
4'h x 8 x 9 13

4x7'hxl0V. 11
3"' '' 6.... '' 9 9
~"1"",, 1O,,"

3'4 x6Y1 x9 s

9 Autry
Irvine, CA 92718
(714) 458·7277

•

37 50
25 35
16 20
9 12

7.5 11
s 7

" ICS • mteemnent eommumcatlOlls servce (50% Duty Cycle)

RS·4A 3

R$·12A RS-12M RS-12S
R$·10A
RS·7A. RS-7B

R$·5OA. RS'SOM , VS-SOM
RS-35A R$-35M VS-35M
R$-20A R$-20M RS-20S VS·20M

Mooels

PER FOIIMA/IICE SPECIFICATIONS
• INPUTVOLTAGE 1~12SVA C

• OUTPUT VOLTAGE : 13 BVOC :t: O,OSvoIls
(Internally AdluSlablfl , 11 -1SVOC)

• RIPPlE: less ttan 5mv peak to peak (lunload & low line)
• REGULATION , % O.SvoIls no load 10 lu~ load & low ~ne 10 high line

onlinuOlJS I
Duty (amps) (amps)
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CIRCLE 69 ON READER SERVICE CARD

AMATEUR AND COMMERCIAL
COMMUNICATION SERVICES

Plus 3 50 Postage,!; Handling
Washlnglon Re-..denl l Idd 7V, ~

FULL CHARGE FAST
Replace your old slow charger.
Handheld battery packs full to capacity inas little as

45 M in.
STATE OF THE ART DESIGN.

PROVIDES PRECISE MEASUREMENT ANDCONTROL
OF CHARGE AND DISCHARGE PARAMETERS.

F 1. Power connector and transformer supplied

E 2. Pockel size charger 4 "x2 Y, "x1"

A 3_Laser trimmed precision resistors

T 4 , Reverse Polarity protection bui lt in

U 5_ Solid stale eeecn measures charge and discharge

R 6. Automat iC shutoff

E 7. Simple mod1flC8hon to adapt (special adapter for ICOMI

5 8. Controlled eetcmenc discharge and auto switch to charge mode
e limInates memOlY problem with Ni-Cd Batteries

Quick charge or discharge
Utilize your Ni-Cd To full capacity

1 15VACor
12VDCto
24V

Home $149.95
Auto
R.V.
Boat a ~ .....
Plane

Mall Orders To
NRGCONTROL
P.O. BOX 1602

Chelan. WA 98816
(509) 682·2381

Zlp.p _

Order one or two
today and starto

• REPAIRS • TESTS • INSTALLATIONS
• ALIGNMENTS • MODIFICATIONS • EVALUATIONS

• FCC, NABER. SBe and APCO Licensed
• Modern Lab
• 90 Day Warranty On Work Performed
• Sales Of Commercial Land Mobile. Paging, Portable And
Mobile Telephone And Marine Equipment With Antennas And
Other Accessor ies
• KLM Electron ics Repair Fac ility

(((
' f1l1l1ll1/l(!/~ ~\\\\"\\\Iffl)

Mc;:'"~hIU:' 10;00 pm mo \~\\\\~\~*it~:gllllJl~/'I' f,}J
f rl 8:OO lm·5:OOpm C~~. 1.......c.

o.t1 NICE 13313 FOREST HILL RD.
51 7 -626-6044 GRAND LEDGE. MICHIGAN 48837

Name _

Address _

Clty State _

..---. r-

j
'--' J\. collecting counties for

one of amateur radio's most prized awards.

1'i1;f 76 N. Broadway, Hicksville, NY 11801

J!1!.l. Ple..e rush me _ copies 01 the USA·CA Record Book,

Enclosed Is $1.25 lor each record book.
Total Enclosed _
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CIRCLE BOON READER SERVICE CARD

oggo . .
· '" ..'" ...
~ ................ " "" ...... .. ..
en - .-- ... '".... .,
~ .

Stfi

Iwetwe
.ssues

Here', what you've been looking for­
an all new hard·hlttlng monthly
magazine which give. a unique
In.lder', view of what'. really going
on In the world of communlca'tlon• .
POP' COMM I. your primary ec urce
of Information - bigger and better
than a ny communications magazine.
with exciting coverage of Icanners,
shortwave broadcalt &: utility Itatlonl,
spy Itatlons, pirate and clandeltlne broadcaster•.
RTTY monltortng. sunivalilt communlcatlonl
'Yltems. FCC new. , wlretapplng.and bugging,
voice scrambllngf unscrambling, luneiliance I
undercover communications, satellite &r: cable TV,
lophlstlcated telephone.. &r: more. What you've
been looking for aU Alongi Take advantage of
lubetantlal ..vlngs owr the new.stand price by
subscribing now. Don't ml.. out on even one lingle I..ue of
POPUlAR COMMUNICATIONS- order your subscription now.

111'111'1 liP.
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2522 Paxson Lane
Arcadia CA 91006

CIRCLE 138 0H READER SERVICE CARD

NAVAL ELECTRONICS, INC.
5417 Jetvlew oroe -Tampa, FL 33614

Phone: 81 3·885·6091 · Telex: 289·237 INAVl URI

:::IACLE68 ON READER SERVICE CARD
(8 1 8) 447·4565 m ·1 aam-epm pst.

P.C. ELECTRONICS
Tom W60RG Marva nn WB6VSS

=--------'

KPA51 WATT70CM ATVTRANSMITTER BOARD

WI-lAT IS REQUIRED FOR A COM PLETE OPE RATI NG S YSTEM?" rv H I w~h.
TVC-2 0< Tv(:" 42o-4 '>O .....,loC"....... J """'~.... TOcman'''''''' .nclC<WI·
cable 10'~ PlOCkage t;p'1Ie kP"'$ a<J<l ':? '0 . , ¥de atI1.""", an<! any TV
camel3 VC~ Of compu'". *.,~. COff>_'" """'0 ,,,,,, Slmpl@ ..n7

CALL OA WAITE FOR OUA CO MPLETE CATALOG & m()f.. Info on a,.
OOwnco""enen. anl..nt\A caml!'l'3$ ..II: Of ...."O '$ on ,n yOU' a '''a
TER... :> v'... Mal>ll!'I'ca'O Of U~~ on... UP-, COO by ,..,,,,,non. 0< mOl" T......,.,.,....
Ofa~S & DOstal MO usual'" sn,pped *"n,n 2 dayS ~II ,ll"'" ~"""•• musl ~"a' D@!o,~
snop-..t T,ansm'l!'ny 1OQ,,,,,,,,..nt ....., only " , I",,..,,,,,,, am,," ,~ ..." t..., ,n 19~'

CalibOOk Co'" ,,,,,1<><1.. sales ,a.

AMATEUR TELEVISION

" APPl.. ICATlO,.S: eo._ POflabie Tv came<etot ,toCef, & 01_ pullloC~
,""...IS ,__ VCR ele R_a conlrol 01 R C ."IN'- or .obOts. SI'>O'*_
._1_~l~P'OQ'-' ,_ SSW 10 loc8l ATVe<s OX depends on...,'_1_,...a,n tyO , to'O'O .........

• FUU.COlOAVIOEOISOUNO on~ smao' 3 2 5. 4 _'0

• RUNS 0 ... E H EII"'.l 13.B VDC at JOO .... suPQl¥ or b.II1......

• TU I\IED WITH 0 "1 1: C IIYST"l on 4<'l> 25 431 0 or 439 25 mH,

• .. AUDIO I ", PUTS !o, . lOW 1 Oynamoc and lone '...,, aud,o ;nput 1000 no ,n mool
P<lrlatll" colo r cameras VC R" Or fl ome compu l."

• APP LICATION NOTE S & &Chern, 11C s UPP'oeo tor Typ,ca l e .l"'"81 conn"cho<>S
paCk8o\l,nll and syslem OPO',~I IQ(l

• PRtC E O Nl Y $ '59 Mh_..a ... UPS ...<tace ,n ''''' USA TechnOCI'" clan
..m....... ' .( en... or ">llh.., 'e(lU"1O(I to' 00";......."" OPO'.',,,',,,n

PAY TV and Satellite
Descrambling.

$ 3.00
$ 5.00
$10.00

TMk In On
141.311." RPT
1411.520 Simple_

R F'.......

9:00 AM . 5:00 PM
Sunday, September 7, 1986

Norwalk National Guard Armory
M erritt Parkway Exit 38

Norwalk. Conn.

Door prtzeo Re,.uhmenlo
Teclin_ PrMenls_

Spec" prtza Or_lng
1M Early RI1III,trallon
P.O. 80. 321
W..l Ha".,., CT 06S1 11

FAIRFIELD
COUNTY

HAMFEST
CIRCLE730N READER SERVICECARD

S HOJIKI elECTRONICS CORP.
13270 Nraqa ra Stree t

NIagara Fall s. NY 14303
COO·s 716·284-2163

75 pages of theory and schematics lor
all maJor systems. Fantasy andAnik-D
schematics included. Most complete
reference available on satellite
sc rambling $1 2.95. MDS Handbook $10.
Stungun schematics $5. Satellite eve­
terns under S6OO., $11 .95. Printed c tr­
cuits, kits catalog $2. Complete line of
satellite equipment.

•II' J3 II' I I - I' 1111 '" 'vIII TM
Howe _ 2 donn ...ampIM...

3-5002 85.00 8122 135.00
5728 75.00 MRF450 12.95
811A 15.00 MRF492 19.95
61468 8.75 6LF6 8.25
M2057 15.00 6J56C 7.46
8950 12.50 6CA7 6.91
4CX250B 75.00 5 01088 17.95
68838 9.50 2N3055 .70
PL259 1014.95 2N6OM 11.95
PL258 1017_95 UG17S11761011.55
M358 2.25 UG25S1U 1.55
813 45.00 UG273 2.20
......_' 7 ii' FIdIry kull .... hili ... II

S.,.... ECS II.,. IS. ' .1IdIn

78
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Propagation • monthly f• • ture by

GEORGE JACOBS, W3AsK

THE SCIENCE OF PREDICTING RADIO CONDITIONS

Cycle Stalled

August 1986 • CQ • 79

80303. It is requested that payment be en­
closed with an order. The purchase of the
diskettes can also be charged to VISA,
MasterCard. or American Express by call­
ing (303) 497-6135.

August Propagation
During August 20 meters should con­

tinue to be the best band for OX propaga­
tion. Openings are forecast to most areas
of the wor ld between sunrise and midnight
when conditions are at least Low Normal.
Peak conditions should occur fo r a few
hours after local sunrise, and againduring
the late afternoon and early evening. Ex­
cellent short-skip openings are also ex­
pected on20 from shortly after sunrise to
almost midnight .These should range from
a few hundred miles out to the one-hop
limit of 2300 miles.

Not much OX expected on 10 meters ,
but an occasional opening towards South
America should be possible during the
afternoon, when conditions are High Nor­
malar better . Look for frequent short-skip
openings on 10 between d istances of
about 500 and 1300 miles.

There 's a good chance for 15meter OX
openings towards South America and
other southern areas during the afternoon
hours. especially when conditions are
High Normal or better . Frequent short-skip
openings are also expected throughout
the dayligh t hours betwee n distances of
about 400 and 1300 miles.

Some fai rly good 40 meter DX openings
are forecast to many areas of the world
from sunset through the sunrise period.
l ook lor excellent short-skip openings be­
tween approximately 250 and 750 miles
during most of the daylight hours, and be­
tween about 750 and 2300 miles at night.

Despite seasonally high static levels,
some fairly good OX openings should be
possible on 80 meters during the hours of
darkness. Expect conditions to peak just
as the sun begins to rise on the " light" side
of the transmission path.Try80 meters for
short-skip openings up to about 250 miles
during the daylight hours, and between
250 and 2300 miles during the hours of
darkness.

It's still too early for 160meter OX open­
ingson a regular basis, but look for the oc­
cas ional one during the hours of darkness
and the sunrise period. Short-skip on 160
meters looks good for the hours of dark­
ness, up to distances of approx imately
1300 miles and possibly beyond.

Since the summer propagation season

C C·D•A

b tHCl«I SJr1toM o-IIty
(4) 131 (2) (11

A A 8 C

LAST MINUTE FO RECAST

HOW TO USE THIS FORECAST

Propagil lon IndI~ .

Abo" Normll: 1, 14,28

HithNotml1:2, 4, 7'" 17,
26-27, 31

Low Normll :3,H,10,
12.13. 16-11, '1l-1t,23-24,
28·30 A·8 8 ·C C·D D·E

8. lowNorm" :i. 11, 20,22 ' ·C C·D D·E E

DI. lurbld:21 C·E D-E E E

...,....IIp«;11'Jl/fPWIq lMllty II:A_ EJEc.I , opInl"'ll .
"Clpllonlily I lrono. l lIady I !gRIII , 11t IhlIn SI.

II_Good openl"'ll . modIrIlIl, l irong I !gRIII - 1fJI"'ll Ill­
...... sa.nd I i , with .t1" I~"'ll or non..

C_F'" opining. I lQInell11I_'"'0d, lilly lirong ....:l
~ •• tt"'ll be_ 53 ....:I sa. with __ tadl"'ll....-.

D-P_ I ~ I ..... with ... ,1'''''' '1IJInlI 11I_ $1
....:I S3, ....:I with consktInblI 11IdI"'ll ....:l 110I...

1. FInd pi I ~ IIttIeIl . lO cl,lld with ~I c lilt
benod 1~ 1 1Il "'ll 1fOftl Pl'1~""tIon Ch.". "" . .... '11 on
the lollowlntl~

2. With the pmp.afltlon 11tdu, UII'" abo¥I1ablI1o flnd
the '.PlCIICI algrMI quail.., _lelld with the benod
openl"'ll lor ..., de, of the month. For ......piI...
openl"'ll ......... In the cMr11 with .pmP',etlon Ittdh
01 3 will 1II• • cell",I(A)on Aug. l,t, good (81on 1"- 2nd.
III.-to go 0d (8oC)on 1"- 3nl, good (I) on 1"- Ith, .Ie.

set of two d iskett es prepared recently by
the National Geophysical Data Center at
Boulder. Data collected during the past
285 years has been stored on two 5.25
inch. double density . double-sided disk­
ettes. The diskettes are formatted for IBM­
compatible personal computers. Five ta­
bles summarize the fallowing :

' Yearly mean numbers beginning in
1700.

' Monthly means starting in January
1749.

- t z-mcntn running averages since Ju­
ly 1749.

' Daily counts from January 8 , 1818 to
the present.

' Dates since 1610 of sunspot cycle
minimum and maximum.

The data can be updated using a text ed­
itor, and can be plotted graphically by
merging with graphica l programs avail­
able commerc ially.

The set of two diskettes costs $60 and is
avai lable from the Informat ion Service Di­
vision, National Geophysica l Data Center,
Mail Code E/GC4/EOS , Boulder. CO

Silver Spring, MD

Say You S8. It In CO

The decline of the present sunspot cycle
seems to have stalled. The Royal Obser­
vatory of Belgium reports a monthly mean
sunspot number of 20.4 centered on April
1986. This results in a smoothed sunspot
number 0117 centered on October 1985.
The present cycle has remained almost
steady at a smoothed sunspot number of
18, plus or minus one, for the sevenmonth
per iod between April and October 1985.
Such pla teaus are not uncommon during
the tate declining years 01 a cycle. The
plateau will probably continue for another
month or two, and then the cycle will like­
Iy resume its decline towards a minimum
value.This does mean,however, that solar
activity will be somewhat higher this sum­
mer than originally thought, and that Ihe
minimum of Ihe present cycle may not oc­
cur until sometime next year. A smoothed
sunspot number of approximately 10 is
now forecast for August 1986.

The median value of 10.7 cm (2.800
MHz)solar noise flux for April was 75.1, as
observed at the Ottawa (Canada) solar
observatory .

I
!j 11307 Clara Street,

I L2:.:.090:..:.:..2 -'---_ -'---::....::=...:=:.::..:..::::..::..::..::..:....:---=..::...:.......=.::..::..::.:=.:...:....c:.:..:.c:::::===::..J

Cycle Statistics Available
Thanks to a recent compute r program

produced by the U.S. Department of Com­
merce's National Geophysical Data
Center at Boulder , Colorado, Table I lists

I
" vital" statistics for aU sunspot cycles for
which data is available, from 161 0 to the
present . Note, in particular , the amount of
years that it has taken previous cycles to
fall from maximum to minimum. Based
upon the 6.2 year average for all cycles ,
the minimum of the present cycle should
have occurred by 1986.1 . or during Janu­
ary 1986. This wasn't the case, since de­
tailed examination of the position of the
spots on the sun's surface and their mag­
netic fields shows that most of the present
spots are still from the " old " cycle , and
that a new cycle has not yet started.

Note from Table I that it took 10.2 years
• for cycle 4 to drop from maximum to mini­

mum. and for the past two cycles the span
was 7.0 years for cycle 19 and 7.6 years
for cycle 20. While we are dealing with
nature and anything may happen, it does
appear now that the end of cycle 21 and
the beginn ing of cycl e 22 probably won 't
occur until ear ly 1987.

The data in Table I was compiled from a
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should end by mid-September. this
month's OX Propagation Charts cover only
a one month period rather than the usual
two month span. Short-Sk ip Charts for
August appeared in last month 's column.

VHF Ionospheric Openings
Frequent sporadic'£ propagation is ex­

pected to cont inue during August , w ith a
good possibility for 6 meter openings be­
tween distances of approximately 750 and
1300 miles. During periods of intense and
wide-spread scoreoc-s ionization,6 meter
twa-hap openings may be possible up to
about 2500 miles. During periods of in­
tense ion ization also check for possible
short-skip openings on 2 meters, over a
range of about 1100 to 1300 m iles.

One of the year's most prolonged and
intensive meteor showers, the Perseids ,
should take place between August 10 and
14. Maximum intensity is expected during
the late evening hours of the 12th,w ith an
average count of 50 meteors an hour .
Ionization produced as these meteors
enter the earth 's atomosphere should
make possible numerous meteor-scalier
type openings on the 6 and 2 meter bands.
The range of these openings could be up to
several hundred miles and beyond.

There is a possibility for some auroral­
scatter propagat ion on the VHF bands dur­
ing August , when the ionosphere is dis­
turbed . Check the Last Minute Forecast
appearing at the beg inning of th is column
for those days that are expected to be Be­
low Normal or Disturbed on the HF bands.
These are the days when VHF auroral-type
openings are most likely to occur .

Auroral-scatter-type propagation open­
ings can range from a few hundred up to
about a thousand miles, and are usually
characterized by very rapid tlutter fading,
and Doppler shift on SSB signals .
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Antennas & Accessories
II monthly Iflatu,. by
KARL T. THURBER. JR.• W8FX

A LOOK AT THE SHACK FROM BOTH ENDS OF THE COAX

Hamshack Computers: Part I

This month columnist W8FX begins a
multip art series on the personal computer
in the hamshack . We 're certain that you 'll
especially appreciate author Thurber 's
comments and advice if you 've yet to
delve in to the world ofbits andbytes.

- K2EEK

L SI month we didsome catching up on
reader mail w ith some antenna notes from
Bill Fancktoner . W9INN,and HP. Forbes,
KC5KJ. We also highlighted the im­
pressive Quad installation of Jack Riggs,
N7AM,and we took note of several anten­
na and computer-related books for the
hamshack.We also focused on a couple of
new antenna products and some new am­
ateur radio software, To wrap up last
month's column we noted an interesting ,
ham-radio-oriented users group, the Atari
Microcomputer Network and its publica­
tion,Ad Astra .

This time we 'll begin a mult ip le-part
series on the personal computer (PC). In
this se ries we'll spec ia lly emphasize, but
won 't limi t ourselves to , computer em­
ployment in the hamshack. Over the next
few months we 'll cover hopefully useful
topics such as computer selection , in­
stallation , operation and maintenance,
and software selection. We will kick off the
series this month with a look at computer
selection. Following this introductory look
at the PC, we 'll also examine some new
reading matter and products in the space
remaining .

Computer Selection
No one knows just how many hams own

computers, but it's likely that a sign if icant
number of U.S. hams,certainly numbering
in the tens 01 thousands, are also " into"
computers to a greater or lesser extent .
Ham radio and computers tend to fit hand­
and-glove as hobbies. The ARRL tried to
get a handle on hamshack computer us­
age last year when it conducted a reader
survey in the September 1985 issue of
OST. The results didn't give a clue as to the
total number of hemsnack computers that
are in use. Nevertheless. these results ,
reported in OST in the January 1986 " On
Line" column, disclosed some interesting
facts, some of which I'll highlight here .

-The ham owning a computer uses it for
ham radio appl ications about 41 % of the
t ime that it is in use.

317 Poplar Drive. Millbrook, AL 36054
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An early Radio Shack computer. Radio
Shack,Commodore, andApple constitute
the troika of firms that pioneered the per­
sonal computer in the home. All of these
firms, and the products they sell today,
have come a long way in the past few

years. (Photo courtesy Radio Shack).

- Some 43 % of hamshack computers
are used for RTTY; other areas of signif i­
cant usage , in order of decreasing popu­
larity, are CW, packet radio , logging , an­
tenna bearing , propagation forecast ing .

- Over 20% of narnsnack computers
are Commodore 64s ; the Vic-20, Radio
Shack coco. 18M-PC, Xeros 820 , and Ap­
ple II + are represented in significant
numbers of harnsnacks. as well.

-Nearly 80% of ham computertsts use
a printer ; a majority or greater use disk
drives, ham interfaces, and modems.

To be sure , you can enjoy ham radio ful­
lywithOut a personal computer resid ing in
a prominent position in the hamshack . But
as the above figures show, many hams
have found that the computer enhances
and improves the ir " productivity," as well
as the enjoyment they derive from their
hobby.

As we have pointed out many times in
the past , the PC can be used for a variety
of tasks. In addition to the major uses cited
in the ARRL survey, almost every endeav­
or in ham radio finds its own niche, w ith
valid applications in contest logging and
duping , antenna and circuit design,
awards tracking , AMTOA, fast scan and
slow scan TV, troubleshooting , amateur
radio bulletin boards , SWL activities, and
many other fruitful areas.

Okay, so you're mildly interested in add­
ing a computer to the operating table .
Where do you start? As with the purchase
of any new hamsnack equipment , it pays
to do a good deal o f prelim inary researc h
before plunking down hard cash . Com-

puters are not yet at the " appliance
stage ." They're complicated and have
capabilities and limitat ions that are not
necessarily apparent on f irs t look. Com­
puters are expensive ,and so irs important
to make that first purchase decision wise­
Iy. This is especially important in that once
one has committed to a particu lar com­
puter, it's difficult and expensive to change
systems as periphera l devices (printer,
d isk drives, modems, and the like) are
added to the system.Changing from, say,
a fully equipped Commodore 128 setup
with all of the bells and whist les, to,say, an
18M-PC or compatible computer could in­
volve $3000 to $4000 in out-of-pocket
expenses .

Assuming that you , your temperrnent .
and your family would be comfortable
owning a computer-hamshack-specific
or not-it's important to select a computer
system that adequately fill s your needs.
We've identified some eight areas of con­
sideration that we believe are important.

1. Identify Major Computer Uses. A com­
puter for the hamshack probably repre­
sents a hybrid situation, one in which the
same computer may double as a family
productivity tool, a game-playing machine,
and a work-at-home device.Thus , the first
step is the most important one : that of
deciding precisely what you will do with the
computer, in addition to straight ham­
shack computing. At the outset , you may
have trouble identifying all of the possible
uses, for as you examine the choices ,
many previously unthought of uses may
become evident.

Bear in mind that if you use the com­
puter primarily as a namshack accessory
and operat ing tool it may become less con­
venient for you to use it fo r the more cus­
tomary household purposes-wordpro­
cessirq. f inancial evaluation,addressbook
keeping . checkbook balancing , game­
playing , and the like .The ham computer is
usually placed in close proximity to the
operating conso le, and as such it may be
impractical to use it for o the r purposes
without lugging records and files into the
hamaneck. In some cases the computer
(especially if it's used fo r RnY, CW, or
packet) may be hardwired to the ham rig ,
making using the device for other pur­
poses an annoying exercise in wire-pulling
and reconfiguration.

Don't forget to assess just who will be
using the equipment. You 've probably got
it made if yours is an art-ham family and
understands your opera t ing habits and
needs, but the spouse or harmonic may
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Ifyou don 't trus t your own programming skills, high-quality software for the hamshack
is slowlybecoming available. Shown here is a typical screen display from the MUFPLOT
V2propagation prediction program offeredbyBase 2 Systems, previouslydescribed in

the Antennas & Accessories column. (WBFX photo)

Bear in mind that a computer won't do
anything significant until it is programmed
with a set of instruct ions to follow. If you're
planning to write your own programs , it's
important 10 survey the va rious computer
languages which are available for the
computer you 're considering for pur­
chase . Most personal computers(though
not all) are equipped with BASIC, the most
popular computer language around today.
But for other applications in which you
may have an inte rest, PILOT, Pascal,
FORTH , Logo , " C," and other languages
may be more suitable.
not understand why they can't doa report
or playa game on the computer just now,
as you're not yet done dupe checking that
last big contest log. These considerations
have driven many to purchase a second
computer , often one w ith different
features and characteristics, for other
family members or purposes othe r than
strictly hamshack computing. Interest­
ingly, the ARRL su rvey found that many
hams owned two or three computers. In­
deed, one ham responding to the survey
even owned eight of the c ritte rs !

2. Consider the Software . Many texts on
computer selection ind icate that the first
consideration should cente r on the soft­
ware availab le to do a part icula r job, w ith
the c hoice of the computer on wh ich to run
the softwa re driven by the software that's
chosen. rms is fine for a business applica­
tion where specific tasks are intended in
advance, but in the rapidly evolving ham­
shack and personal productivity markets ,
it's important to give equal considerat io n
to the computer 's present capabil ities and
expansion potential, and the available soft­
ware for lt .

Say You Saw It In CO

We have found that there is a great deal
o f hamshack software out there , if you
know where to look for it. Almost every
month we've identif ied new software as it
becomes known to us . We've also pub­
lished software resource listings from time
to time, most recent ly in the December '85
issue. At present we find that the Com­
modore 64/128 is the best supported PC
around as far as hamshack software goes,
but we've also found a good deal of soft ­
ware fo r the various Apple machines,IBM­
PCs and compatibles, Radio Shack COCO,
and the fami ly of Timex-Sinclair machines.
There is also a good deal of Vic-20 soft­
wa re , though the machine is not as popu­
lar as it once was , the Commodore 64 hav­
ing largely taken its place .

If you also want to use your computer
for purposes other than hamshack com­
puting , this fact complicates the problem
of getting a good "software match ." The
excellent Rny and CW computer used
with a green screen monitor may not be a
good player of dazzling color graphic
games. Too, a 4Q-column machine such as
the Commodore 64 is not the best choice
for working with big spreadsheets and
wordprocessing programs where an-col­
umn performance is the name of the
game. Bear in mind , too, that software
tends to be priced to the machine it sup­
ports. Thus, you 'll f ind that almost all soft­
wa re fo r, say, the IMB-Pewil l be more ex­
pensive than comparable software for an
Atari or a Commodore.

If software compatibility between com­
puters is important to you , then you should
know that , for better or worse, software
written for the IBM-PC has become more
or less standard in the business world .

Thus, lBM-compatibie software (and a
machine on wh ich to run suc h software)
may be a pu rchase considerat ion, if you
want to be able to run the maximum
amount of softw are possib le on your com­
puter. In si mila r fashion, computers that
are " CPfM compatible " may also be im­
portant , since there are also thousands of
bus iness programs available that will run
on CP/M compatib le ha rdw are. However,
fo r harnshack software , no "standard"
has emerged, so software compatibility
may not be an important factor fo r you .

3. Decide on Primary Features an d Re­
quirements. Assuming that you have a good
idea of the uses to which you will put your
computer , the next task is to decide what
m inimum features and capabilit ies the
computer must have to accomplish those
tasks.A very bas ic requirement is that the
keyboard be comfortable to the touc h.
The re are several types of keyboards that
are available, f rom touch-sensit ive mem­
branes , to chic let-style calculator-l ike
pushbuttons, to standard typewriter keys.
Having an appropriate type of keyboard is
fundamenta l: it 's very difficult , for exam­
ple , to enjoy wordprocessing on a mem­
brane-type keyboard .

Color , graph ics, and sound capabilities
are normally associated with home com­
puters and game playing applications .
Such computers should have provisions
for plugging in game cont rollers such as
joysticks, trackballs, or touch-sensitive
graphics tablets. The trend is toward col­
or ,graphics , and sound even in business­
type applications , with the prices of com­
puters which support such capabilities de­
clining rapidly in price. Keep in mind that a
computer's bottom-l ine performance in
these areas is as much a funct ion of the
computer's programming language as it is
of the hardware itself .

Another primary consideration is the
computer' s available random access
memory (RAM) space: is there enough
space for present and futu re needs? It was
just a few years ago that home computers
that had but 5 to 8K of RAM were consid­
ered perfectly adequate for almost any
home application one might envision .This
figure has crept upward past64K at pres­
ent , is pausing at 128K, and may not stop
even for a breather at 256 or 512K. Many
sophisticated ham programs, such as log­
ging databases, can require considerable
memory space for competent perfor­
mance, so if the computer you ' re consid­
ering comes factory-equipped with a reta­
tivelysmall memory, check to see how dif­
f ic ult and expensive it is to add additional
memory.

Equally important is the screen display
that the computer offers. Typic ally, the
display will be 24 lines high and either 40 or
80 columns wide. The 40-column display
has large letters and is easy to read,
though for certain business applications it
is very awkward to work with . Some com­
puters allow you to switch between either
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a 40- or ee-corcmn screen. Genera lly , a
4Q-column screen can be displayed on a
TV set, but an 8Q-column sc reen requires
the resolut ion tha t only a high-quality
monito r can provide.

The ease and expense with which peri­
pherals may be connected to the com­
puter are important, too ; few computers
come 100% equipped out ofthe box . Un­
doubtedly,you'n want to add mass storage
(either a cassette unit , disk drive , or hard
diSk). a printer , modem, and likely some
ham equipment interfacing. Some com­
puters require the purchase of special
boards or " cards" in order to hook up any
peripherals to the basic computer . Es­
pecially, check to see if the computer has,
or is easily adapted to, the use of a stan­
dard AS-232C bus, as many ham/com­
pute r interface devices require access to
this data communications link .

• . Decide on Secondary Features and Re­
quirements. One should first have in mind
one 's primary objectives in purchasing a
computer , with a clear understanding of
the uses to which it will be put .The selec­
t ion should be based largely on these co­
[ectrves. without the " mental c lutter and
comuslon" of consideration of secondary,
or nice-to-have , features . Having these
considerations clearly in m ind should pre­
vent one from being swayed by an ad claim
or salesman's pitch about a particular ma­
ch ine's capabili ties and features that may
have nothing to do with the uses you are
likely to have for the computer .

Nevertheless,one cannot make a com­
puter selection in a vacuum, and it is im­
portant to consider nice-to-have or secon­
dary features ,as well as the alternate uses
to which the computer may be put .Taking
these into account is important in the pur­
chase of a computer for the home, since it
is unlikely that the machine would be
limited to a single application (even if it is
ham radio), Thus, the factors that may not
have been " primary players" in (3), above,
shOuld be considered ,keeping the primary
factors clearly in mind. Keep in mind that
a computer 's secondary uses may even­
tually take up more of a computer' s t ime
than the primary purposes for which it was
purchased .

While there is no such thing as the best
computer, several of the lowe r-ere com­
puters are surprisingly versat ile in the
home environment. Some of these include
the IBM-PC Jr., now discontinued but still
available at barga in prices ; the Atari
520ST, a fantastic graphics or iented
game-playing computer with as-yet un­
tapped business and ham applications;
and the Commodore 128, actually three
computers in one, with access to the large
C-64 and CPIM software libraries .

5. Check the Price Tag . Obviously, a com­
puter 's price plays a major pa rt in selec­
tion. Today, it's possible to spend weH
under $50 to buy a fairly complete com­
puter, such as a Vic-20 or a Timex-Sinclair,
or to spend many thousands of dollars for

Handicapped individuals find inc reasing
use for the hamshack PC. Shown here is
Dr. Tom Linde, KZ0T, an active member of
the Handi-Ham Program. This is an inter­
national service organization dedicated to
bringing the excitement of ama teur radio
to those with severe physical. sight , hear­
ing, or speech handicaps. For information
on membership, contact the Courage
Handi-Ham System, 3915 Golden Valley
Road, Golden Valley, MN 55422. Tom
Linde, in the photo, is also the proprietorof
Twin Oaks Associates, which markets
several excellent computerized Morse
code training p rograms for the Apple com­
puter. Contact Tom at Route 5, Box 37,
Knoxville, IA 50138, formore information.
(Photo courtesy Bruce Humphrys, K0HR)

an IBM PC-AT or other bus iness-oriented
machine. The best choice for you probably
lies somewhere in between these ex­
tremes . You want a machine with the fea­
tures that you need lor the application(s)
intended, but without any gold-plating.

Computer pricing canbe extraordinarily
frustrating ; indeed, there hardly seem to
be any consistent pricing rules . The
marketplace tends to be chaotic, with a
jumble of rebates, discounting, and pro­
motions muddying the water. Consider ,
too, that the price of the computer itself
may represent but a small portion of your
total computer system expenditure.This is
true for computers in all price ranges .The
multiplier effect , when peripherals are
added, is especially noticeable in the low­
end computers. where the price of a disk
drive , printer, or monitor may easily ex­
ceed the base cost of the computer itself .
On the high-end machines the basic com­
puter may not actually do anything out of
the box,without the expenditure of several
hundred dollars for "requ ired acces­
sories"-much as would be the case if
brakes and a steering wheel were optional
accessories for an automobile . Be sure
you know what the necessary extras are
before buying !

Closely related is the " now versus
later " stackup. You may be able to do with
a satisfactory, inexpensive system con­
sist ing of a basic computer, cassette drive,
and TV set to begin with, but may find that
expansion of that part icula r computer is
very expensive and may result in a

" kludge" installation. It is generally not
cost-effective to greatly expand very inex­
pensive computers with additional
memory, special-purpose boards, a music
or speec h synthesizer , and the like ,as the
ul timate resu lt is often a very large invest­
ment in something thai doesn't perform
nea rly as we ll as a more expensive basic
model-not to mention the low resale
va lue of computer accessor ies and add­
ens.You may find that the real "best buy"
is a computer system that includeSmost of
the accessories, such as dual drives , a
monitor ,and hard disk in one tidy package.

Computers are not yet in a class with
home appliances such as toasters and
washing machines. Thus, obtaining prop­
er service for them is a real problem and
should be considered along with the ma­
chine's basic price. Gene rally, warranties
run 90 days for parts and labor. Repair is
usually accomp lished at an authorized
service center , though some stores do
their own servicing and offer service con­
tracts for extended periods. Some manu­
facturers offer little or no service ,often the
case when an " orphan" computer (one
that is no longer manufactured) is pur­
cnaseo. fn such cases, even minor repairs
can be extremely difficu lt to obtain and
may cost the proverbial arm-and-a-leg. Be
sure to ask how warranty service is han­
dled, and how subsequent service is oo­
tained (and how much it costs),part icularly
if you buy your computer from a mail-order
dealer .

A final point on pricing applies to the
software. Like it or not , software tends to
be priced along " what the traffic wilt bear"
lines-that is , to how " hot" a product is,
and for the specific computer it's to run on.
You 'll find that comparable programs, of­
fered by the same manufacturer, tend to
be priced lower for, say, the Commodore
version than for the IBM-PC version . Ap­
parently many software manufacturers try
to gauge the consumer 's spending power
by the computer he or she uses !

6. Assess Sources of Information and Supply.
In connection with your checking out the
specs on a variety of computers as to their
suitability, survey the potential sources of
supply. Few computers are purchased di­
rectly from manufacturers ; most are pur­
chased from either a local retailer or via
mail order. There are some exceptions ,
notably HeathlZenith. whe re Zenith com­
puters may be ordered from Heathkit ;also,
Zenith has made special arrangements
whereby government employees and uni­
versity students and taculty members may
purchase their equipment .

For most people buying a computer
from a local retailer is probably the most
hassle-free way of making a computer pur­
chase, though it is not necessarily the least
expensive one. Few local retail computer
specialty firms can compete price-wise
with low-overhead mail-orde r firms . How­
ever, most retailers do more than merely
sell you a computer.They may offer advice
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opportunity to experience a hands-on
demonstration , you may have to rely on
published product reviews. While com­
puter magazines seem to be dropping
from the scene like flies, there are sti ll
many that publish reviews of computer
hardware and software. Many of tnese
magazines, especially those for com­
puters that are not in widespread use, are
difficult to find .They are often available on­
ly onb~jty newsstands that carry a wide
selection of magazines. Often, however ,
computer sto res carry magazines, though
these are frequently limited to magazines
that support the brand(s) carried by the
store. Another problem is that magazine
reviews are often not very rigorous , to
avoid offending the magazine's adver­
tisers . Naturally, these reviews may not of­
ter anything specific as far as ham radio
applications, but they can be useful In as­
sessing the computer's overall perfor­
mance and sui tability.

Occasionally, consumer testing firms
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gardless of where you may actually pur­
chase your computer, do some "test driv­
ing " of your own, if possible . Preferably ,
this shou ld be done In person at a loca l
computer retail outlet with a salesman
available to point out the machine 's
features and to walk you through them.
Just getting your hands on the computer of
interest may result in your d iscovering a
" fatal flaw" that would make its purchase
unwise, such as a keyboard " feel" that
you just can't stand or a monitor that hurts
your eyes. Many mass-market stores have
demonstrator displays where you can play
with the machines, though you'reotten left
to your own devices in chec king them out.
Try to find a friendwhoownsacomputerof
the type you're considering for purchase
and get your hands on it . Needless to say,
if you plan to use the computer with you r
ham gear, find out what computers the
"locals' are using, howthey like them, and
what software is available fo r them.

If you live in an area where there isn't an

on machine and software selection, as
well as at least some measure of post­
sales support and service. Mass-market
retailers, discounters , and catalog show­
rooms such as Sears, K-Mart,JAFCO, Ser­
vice Merchandise, and other volume deal­
ers generally sell computers, though they
typically lim it their selection to low-end
lines, and the degree of support offered
may be spotty.

Mail-order buying is something of a
" mixed bag " and tends to become more
trouble-plagued than buying ham gear
through the mail. Practically all computer
hardware and software can be bought via
mail-order, usually at heavily discounted
prices . even Radio Shack equipment ,
usually sold through franchised outlets, is
available by mail . Any computer magazine
is filled with ads from mail -order com­
panies, but the trick is to distinguish the
ethical , responsible, and competent mail­
order outfit from the lesser breed. Buying
by mail is probably a good choice for an ex­
perienced computer buff, one who knows
exactly what he or she wants , and who
knows precisely what support to expect
from the mail-order firm . But this type of
buy ing is probably unwise for the beginner
who needs the store personnel for some
" hand-holding " in setting up the system.
Return policies , warranty coverage, and
service are critical considerations when
ordering computer equipment by mail, so
if you do so, make sure that you are aware
of the firm's policies in these areas before
wh ipping out your credit card .

Naturally, before making a final selec­
tion you will want to have researched all
available information on the computers
that interest you . Computer magazines
and user groups, local computer store
salespeople, fr iends and acquaintances,
and computer trade fairs and shows all
represent possible sources of information.
Bear in mind that the computer manufac­
turers' advertising naturally stresses their
products' favorable points and capabili­
ties,but is silent on limitations and problem
areas . The manufacturers get away with
this because the buying public is not nearly
as kOO'Nledgeabie as to the ins-anckJuts of
computers as they are with other con­
sumer appliances. It 's SQuarely up to you
to ferret out a machine's real capabilities
and timitat ions. Be especially crit ical of
manufacturers' c laims if the computer has
been onthe market for under nine months
to a year . By that time the computer should
have gone through a technical and/or
market shakeout, if there's going to be one
(you want a eurvlvcr t).

Consider, too, the degree of user sup­
port the manufacturer offers. A customer
service number (especially one that is toll
free) is a real plus, as is the existence of a
company published or supported users
magazine. The existence of a local or na­
tional users group can be important , as
welt.

7, Gel Your Hands on the Merchandise. Re-
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publish their evaluation results of popular
computers and software. This information
can be very valuable if they happen to
survey the products in which you are in­
terested.ConsumerReports, for example,
surveyed the very confusing IBM-compati­
ble computer field and published the re­
sults of their evaluation of seven best-sell­
ingcompatibles in theOctober 1965 issue.
Their conclusion was that although the
computerssurveyedwere lesscostly than
the IBM-PC, some were better in certain
design particulars.The magazine, in fact ,
rated the Leading Edge Model 0 as a " best
buy" among them.

B. " Byte" the Bullet! Once you've made
the decision to purchase a computer, de­
cided on the primary and secondary uses
to which it will De put , and considered the
other factors we've discussed, there's ti t­
tle to do except to open your wallet andgo
for it. With the right kind of research , and
a tittlepatience in learning hOw to master
your newmachine, you're unlikely ever to
regret taking that step. I bought my first
computer, aCommodOre Pet, in 1978,and
although that computer long ago went to
computer beaven.t haven't regretted that
initial plunge into the world of bits and
bytes lor a minute.

This lime we've devoted most of the col­
umn to a discussion of how to make an in­
telligent computer selection decision. In
future columns we'll continue with a dis­
cussion of computer installation,operation
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and maintenance, andsoftware selection
and use.

For the Bookshelf
Space permits us to highlight only two

librarycandidates this month.The first one
we'd like to mention is a booklet . The
World Below 500 Kilohertz, by L. Peter
Carron, Jr., W3DKV.Of special interest to
LWLs (longwave listeners), the boOk con­
stitutes a good introduction to the long·
wave portion of the RF spectrum. Span­
ning the region from 0 to 500 kHz, the book
covers LORAN,OMEGA,GWEN,standard
time and frequencybroadcasts, beacons,
foreign broadcasting stations, " Iowfer"
(amateur-like) communications , and the
manyunusual andunidentified signals that
populate that portion of the spectrum. The
authOr covers receiving equipment and
techniques, propagation conditions ,pub­
lications, and many other interesting low­
band aspects, all written in an easy-to­
follow style.

The 64-page booklet is available for
$4.75plus 75cents postage from L.P.Car­
ron Publishers, 205 Ridgewood Rd.,
Easton, PA 18042.

Fellow antenna columnist Ed Noll,
W3FOJ, who authors the monthly " Belter
Signals" column inCO's sister publication,
Popular Communications , has come up
with a hefty (2 pound),575-page,t sramo­
bile and Marine Radio Technical Hand­
book. Though Ed is probablybetter known
to most readers for his antenna articles
and books, his latest effort constitutes a
complete atlas of the commercial two-way
radio field. In the boOk he covers radio
fundamentals, ci rcuit details, equipment
installation and maintenance, test equip­
ment, cellular systems, antennas, mfcro­
processors, and much more.

This pract ical and useful reference
book and guide is available directly from
the author for $24.95plus $2postageand
handling. Contact Ed Noll, W3FOJ,Box 75,
Chalfont, PA 18914.

New Products
Sensatrol.Sincewe've essentially limited

the column thismonth to computer topics,
we'd like to mention one new computer
product that looks quite interesting. Not
really aham product at all , it nevertheless
appears 10 have useful household, small
business,and school control applications
-some of the more promising areas for
those " secondary uses" we alluded to in
our computer purchase discussion above.

Thereare many environmental sensing
and energy control interface devices on
the market today which allow the home­
owner to measure andmonitor many types
of envirormental conditions,andto control
various devices basedon information gen­
erated as a result of their monitoring tunc­
tions.Sensatrol is oneof the more scents­
ticated of these interfaces. It is a digital
sereoncontroner which interfaces directly
with your computer. As SUCh, it is com-

The Sensatrol interface provides a good
exampleof the kind of linking that 's possi­
ble between your personal computer and
the environment. The device is a digital
sensor/controller whichdirectly interlaces
with any PC that has an RS232Cport. A
variety ofmeasurementandcontrol appli­
cations arepossible. (Photo courtesy Data

World Products)

patible with any computer which has an
RS232C port, such as the Apple,IBM-PC,
Radio Shack, and many others. The
device , when interfaced with your com­
puter , appropriate sensing devices, and
controlle rs, can allow you to monitor a
variety of envirorvnental elements suchas
wind speed, temperature, hot water,
smoke, furnaces,alarms,and others. The
system allows you to translate what the
sensors detect into control of heating,
cooling, ventilation, fire extinguishers, se­
curity devices,and other systems. A large
distributed network of sensors and con­
trols ispossible, covering hundredsof feet.

All this isn't cheap(Sensatrol ispricedat
$385),but for the right applications it looks
like a worthwhile investment. If you're In­
terested in using your personal computer
in such an advanced application, a large
packetof technical informationIsavailable
from the manufacturer. Contact Data
World Products, Box 33, Francestown,NH
03043.

Wrapping 1\ Up
This lime we've devoted most of thecol­

umn to a discussion of computer selec­
tion,not just in termsof remsnack applica­
tions, but in terms of personal computing
in general. We've covered eight areas
which we feel to be relevant in selecting
the " right" computer; hopefully, these will
be useful to our readers. Following that,
we touched on two newpublications of in­
terest , and we also took note of a sophis­
ticated computer interface for environ­
mental monitoring and energy control.

Next month we'll continue with our
series on Pes in the hamshack. We think
that you'll find our discussion interesting
anda logical tonow-on to this month's ini­
tial considerations. See you then.

73, Karl, W8FX
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8 monthly felJture by
HUGH CASSIDY, WA6AUD

NEWS OF COMMUNICATION AROUND THE WORLD

If there's a hope for every woe,
Anda balm for every pain,
Then lell me when 10meters
Will come alive again . . .

S omeone once said that t he dawn and
the early mornings are the best times of
the day. But it was also said that this knowl­
edge is only known to young children and
old DXers. Last week we got to thinking
that this might also apply to some of the
younger ones , when guess what came
hippitty-hopping around the curve of the
hill , the sun scarcely above the San Pedro
Ridge to the east. This young one came
with a problem.

" Do you remember a couple of years
back ," he said, immediately getting tothe
problem, " when I was thrown out of that
traffic group meeting?"

We thought that we did. It was a hard
thing to forget. " You mean that time when
you got up," we remembered aloud, " and
declared that there were but two kinds of
amateurs , those who were DXers and
those who were not? Was that it?" We
were sure it was.

" You do remember some things," the
Local said, racing on before we could even
ask what he meant by that remark. " Well ,
a couple of days back I ran into the same
situation again. Only this time I did not get
rooted out of the meeting . Perhaps if I tell
you about it you might tell me if I'm doing
something wrong . I'm wondering myself. "

What could we do? Certa inly there will
be other dawns and other bright mornings,
but one learns eventually to value every
single one. As the re was no escaping , we
suggested that the Local tell us his latest
problem . He was more than wi lling.

" You know how the old DXers here in
the county get together every week or so,"
he said qu ickly, obviously wanting to get
his troubles out in the open. " It's what they
call the 'Old Timers Luncheons.' Well , I
thought that being on vacation I might en­
joy meeting with these old codgers, so I
went and .. ." The Local paused,obviously
trying to find words to express himself. He
finally blurted out , " I had a lot of difficulty
understanding what they were talking
about. " He was obviously confused.
" These fellows all seemed to be ta lking
about people that I never even heard of at
all. They'dtalk about the time they worked
Danny and Gus and George . One fellow
was even very proud about working some­
one whose name I thought was 'Reamed'
until one took the time to tell me that itwas

77Coleman Dr., sa n Rafael, CA 94901

Say You Saw It In CO

The 54th Annual General Meeting of the Irish
Radio Transmitters Society was he/dat TheCiIJ
Dara Hotel in Kill County, Kildare , Ireland in
April. Shown here is Mike Staunton, EI3DY,
president of the IRTS, as he reads the society's

news bulletin on 80 meters.

thecallsign they were refe rring to , this be­
ing RAEM.They talked of Ted and Don and
more people who were strangers to me,
but the whole idea seemed to be that those
were the great days of DXing and we will
never ever see days like that again-those
days when those other fe llows were ac­
tive . I still can't f igure out what they were
talking about. Can you?"

We were starting to try to explain that in
other yea rs these had been ones who
brought much needed OX to the Deserv­
ing, and how one never forgets the good
times. But about then the Old Timer came
down from higher on the hill hanging onto
an ai rdale te rrie r that he had recently ac­
quired. We thought it was a good time fo r
him to sit and rest a bit with us before the
te rrie r tugged him further onwards. the
dog leaning forwa rd on the leash , the Old
Timer leaning backwards .

We told the Old Timer about the prob­
lem of the Local , advising that as yet we
hadn't gotten to the c rux of the problem.
We then got back on track.

''Well ,' ' the Local continued, "after lis­
tening to how great things used to be­
and they never seemed to tire of reminisc­
ing about those days-I thought that may­
be I'd toss in something that I have been
thinking about. Maybe something that
they'd have some ideas about." The Local
paused to sadly shake his head. " They
didn't seem to think it was much of a good
idea, In fact t hey immediately forgot Dan­
ny and jumped all over me! "

When the Local paused for breath , we
looked at the Old Timer. The Old Timer
looked at us. We both waited . Finally the
Old Timer asked, " Just what did you say
anyhow? Most times those fellows are
careful of their energy banks. How did you
get them worked up?"

" Ali I said," t he Local continued , " was
that with so may countries not available
and the problem of ever attaining the
Honor Roll for a new DXer such as myself ,
J brought up the idea that maybe it was
time to sta rt DXCC all over again. This
time, however, we would write the rules so
there wouldn't be all those quest ions about
whether places like the UN or the ITU or
things like that were countries. Also , this
time we would make sure that the DXCC
counters were real countries and not
some aberrations-you know, places like
Corsica and Sardinia and Wales and the
Isle of Man. I thought I was holding their at­
te ntion, and I eve n suggested that coun­
t ries such as Albania or Burma or Afghan­
istan-ali those coun tries where there has
been no activity for a number of years,
maybe decades or more-would be de­
leted from the DXCC country list until there
was activity again. " The Local paused,
and fo r a moment we could not figure out
whether he was troubled or just confused.
Then he spoke again , almost a plea in his
voice. " You fe llows have been around for
a long time, " he stuttered onward , " You
understand what I was thinking about ,
don 't you? Why did those fe llows get so
upset?"

We thought we COuld, but befo re we
could speak the Old Timer was asking, "I
think I am understanding some, but what
exactly did those fellows say? That might
help us understand a bit better. "

The Local was ready, though the hurt in
him was not iceable in his words. " These
fellows told me that maybe the DXCC
count ry list and cri teria have some areas
that some have questioned, and that I'd
better keep in mind that they had worked

Here 's more proof that CO WW OX Tests are
always an endless cycleofsong, This operation
at another test in Barbados had Elsa, 8P6MHI
9Y4LUJ73LL, on the left. In the middle is Bon­
nie, WB2WSVIBP6, and on the right John
BP6KXJ9Y4JW and J73JW. All of the crew are
smiling for the camera of Ed Mason, K20IE.
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" Actually, things were developing some
years prior to th is. DXing in contests was
becoming a big thing, and Clint Desoto.
whom you may remember as writing '80
meters and Down: set out to define just
what a OX country was, this to be used in
contests.Oint asked the advice of many of
the current DXers back then, did a lot of
research on his own, and along about 1935
took his pen in hand to give a definit ive
definition of a OXcountry. Are you ready?"

It was obv ious that the Local was. He
was sitt ing there holding his breath. We
were feeling the same. The Old Timer
smiled. " The word from Clint was : 'Each
discrete geographical or polit ica l entity is
considered to be a country .' And that was
it. The fee ling was that this was the general
rule to be followed by a Dxer in dec iding
what was a country and that each amateur
would have enough information concern­
ing standard practice so that he would be
able to prepare his own list of OX coun­
tr ies, and such a list WOUld , naturally, be
uniform with other lists. What do you th ink
of that?"

There was a glaze In the eyes of the
Local. " Write you r own list, " he was say­
ing slowly. " Write you r own DXCC list? But
did it work?"

The Old Timer shrugged . " That was a
long time ago," he continued , "and wh ile
a lot of study had gone into that definition ,
it was not universally hailed with delight .

~1'oonI .nd 'IlPrWrts oIlh1o IIiIMl "".. may De obUoined
tIl' ... iOil'll. NII-edd.essedsten'(led _ ...(39cen1ll) lIZ.
•"" "'i"" 10 IhIo W A Z~. LeO Heijllmen. WolKA. 1044
SE.43SI....cepe Coral. Flondlo 33ll()ol~ Ior'werc).
ing OSLca.dI eiIhe< dI.K'! to the WAZ IMnegef Of to. er.eck
POiI'1t tIlOtAd iI'odude sutliOenI~ to.- _Ie return or lheir
OSLc.erdl .The p"oo;--.gIeeIOl M CO._rdlil 54 00 101
~""".nd Sl 01Ol ,1OO . .....rbeq.lnorderlO~1Of
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Two DXers met In Cambridge , England earlier
this year to talk about their exotic coIlections­
telegraph keys. On the left Is Peter Lamb,
G3IRM, andon the right Dick Randa ll . K6ARE.

Dick has also signed GtJK6ARE.

their countries under those rules and no
one was going to take anything away from
them ! When I tr ied to bring up th ings like
Burma and Albania , which are not on the
air, they just told me that any newer DXer
could work them the same way they did,
when they are on the air. Heck ! I even tried
to argue that they could hardly be worked
when they were noton theair,and alii was
told was 'so what !' . Let them work the new
countries for counters. It was a wasted et­
fort trying to bring reason to th is so-called
discussion. They would not even agree
that this last suggestion gained nothing.All
the old timers would work the new ones as
well ."

At this point the Old Time r held up his
hand. " I th ink I understand things a bit bet­
ter now," he said, "and actually some of
these suggestions have been made by
others . However , I sometimes think that
th ings are based somewhat on word of
mouth or possibly just hearsay." The Old
Timer leaned closer to face the Local.
"Just what do you know about the country
list anyhow? Tell us."

We immediately thought that the Old
Timer had asked a good question--maybe
even better that he had asked the Local
and not us. We were realizing that our
knowledge of the country list might not be
solid, and we wanted to hear what the
Local had to say . It turned out that he had
littl e to say . However, the Old Timer did
have some words on the subject, and
when he sta rted to talk , we listened .

"The DXCCcame into existence back In
1937," the Old Timer started in . "Actually,
you will find it announced in the September
issue of OST if my memory is st ill good.
The first list ing for the DXCC was in the
November issue, there being four calls
listed , the top being 105 countries . Maybe
you know this already?"

We didn't , but the Local saved us from
having to admit it. " 19371 I wasn't even
bomyet,' he expostulated .Again wewere
silent and the Old Timer continued .
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371 Slations have ltli ined the 150 lone level.

The top 16 contenders for 5 Bind WAZ. are:

"and OX was sliding downhill . Actually, it
got so bad with all the various disputes
erupting around the world, that even the
OXColumn in OSTwas put on hold early in
1941. Then in December amateur radio
was closed down. It was back on a number
of years later, and in February 1g47we got
the post-war DXCC list . While amateur ra­
dio had been back on the air fo r a year or
so then, they did a lot of studying in com­
posing the post-war list, and it has held to­
gether pretty well since then. " After a
slight pause the Old Timer asked, " Any
questions?" The l ocal had a couple.

" First, " the l ocal asked, " how do you
reme mber all of this and those dates? And
second, what you do think of starting
things all over again? Do you think it will
happen?"

Even though the airdale terrier had
started to get restless, the Old Timer found
time to laugh at the questions. " How do I
remember?" he repeated . " Very easily­
if we are talking about back then. That was
the time I could almost repeat the country
list in alphabetical order. I needed them all
mostly, and I wasn't taking any chances on
missing any. You should know how that is.
As for start ing all over again, sometimes I
wonder jf there is more possibility of that
than any changes in the country list-the
basic country list, I mean. It does seem
that after 50 years any country list would
be rather well shaken down, and it does
seem that the DXCC list is just that. As for
the restart of the DXCC itself, I doubt if it
will come without a lot of tumult. But when
one looks at the number of pages needed
these days just to list the DXCC members,
as well as the pages needed to list the
Honor Roll , it might be possible that
something m ight come. Afte r WW II they
started all over again with some minor pro­
visions for those who had DXCC prior to
1942. Maybe they'll do that aga in. But
there wi ll be shouti ng and turmoil. You can
bet on that. Just like the time they allowed
phone to be used on 40 meters. Remem­
ber? But my feeling is that economics may
eventually dictate a change if nothing else
does."

Left to right are Russ Mason, KG6IP, and Wayne
sakamoto, WD6M, while operating from VP2M
on the Island of Monserrat. QSL via KG6IP.

(Photo by Gail Mason)

countries are on the DXGC list because of
political o r other considerations. it might
be noteworthy to know that Corsica and
Sardina were both on the 'standard' coun­
try list back then . What do you th ink of
that?"

Apparently the Local was doing more
listening than thinking at th is point be­
cause he didn't even speak. He just nod­
ded his head in acknowledgement. But he
had a question. " How about those other
countries, the Russians and the ..." The
Old Timer held up his hand.

"I'm getting to that," he continued,
" and remember to keep in mind that
though this list was published, there yet
had to be a proposal for the DXCC cer­
tif ic ate . But anyhow, that list went for
another year when a second list was pub­
lished. This time the country listgrewa bit.

" In 193B a list was published which
separated the Cayman Islands from
Jamaica and added Chagos, the Channel
Islands. Curacao, French India . Franz
Josef Land, the Isle of Man, Jan Mayen,
Jarvis, Kuwait , Scotland, S.W. Africa,
Trinidad and Tobago. Turks and Oalcos.
Wales, and the Russian republics of
U2-White Russia , US-Ukraine, U6-Trans­
Caucasus, UB-Uzbeck, and US-Turkestan.
There was a single de letion and the Bis­
marck Archipelago in the south Pacific
was dropped as a country. By this time
DXers were generally in agreement, hav­
ing found the list acceptable for DXing pur­
poses . Then later in that year the DXCC
Award was announced,and while the half­
century in be tween had had its effect and
toll on that original country list, it is surpris­
ing to find howmuchof it has survived. Ac­
tually , the list was revised again in 1939,
the changes being minor th is time, mostly
to note some changes in the Pacifi c .
Austria was detted. it being taken over by
a neighbor. " The Old Tim er paused a bit
before continuing, obviously trying to get
thi ngs sorted out. "By this time things
were getting a bit sticky," he continued,

How does one recognize DXers? Sometimes
one recognizes them very easily by their DXing
attire-always with the seat of their pants cut
knee length. Here is the crew at ZY1RR ina CQ
WW effort at couple of tests ago. From the left
are PY1JF modeling the DXer 's attire, then
PY1BSD, pnVOY, and PY1DFF getting a bit
glassy..eyed from logging QSOs. Know thesigns
ofa DXer and always select your suits with the

pants cut knee length.

81. OJ9RQ
82. EASSP
83. EA21A
84. SP3BQO
85. LZ1NG
86. N4JF
87 . CT2AK
88, HB9CIP
89. OK1MG
90. CT4BD
91 . VK6HD
92. EA6ET
93. VK3QI
94. LZ2DF
95. ON4QX
96. SM0DJC
97. CT3BM
98. K2TQC
99, EA8XS
100. HA9RE
101. SM4CTT
102. A71AO
103. LZ2CC
104. SM4CLE
105. LZl HA
106. SM5AKT
107. CT4NH
108. ZL4BO
109. 11BSN
11 0, DF6CY
111. DK5AO
11 2.0L6EN
113. SM6CVX
114. LU8DPM
115. SM60YK
116. OL7XS
117. OF7NM
118. UA3TT
119. OK100S
120. YU2TW

9. LU6GV, 198
10. K4CEB,198
11. W2YY.198
12. G3GIQ,198
13. K7UR,198
14, W3GG, 198
15. SP7KTE, 198
16. ZP5JCY, 198

41. 14RYC
42. ZL1Bll
43. 14EAT
44 . ZL1BOD
45. TG9NX
46. XE1 J
47. F5VU
48. W3AP
49. Y03AC
50. K3TW
51 . XE 10X
52. Vf71G
53. DK1AOM
54. en FL
55. WA1AER
56. N4AA
57. UW0MF
58. W4DR
59. OK1MP
60. W1NW
61. OE1ZJ
62. HB9AH l
63. H89AMO
64. LA60T
65. UR2QD
66. UK2RDX
67. ZS5lB
68. F6DZU
69. OL4YAH
70. LA7Z0
71. W9ZR
72. W1NG
73. VK9NS
74. N4KG
75. YU7DX
76. DL8MAG
77. DK3DG
78. ZL1BOQ
79. EA91E
80. OL7HZ

1. JA1BWA, 199
2. JA3EWU.199
3. N4WW, 199
4. K6YRA,199
5. W8UVZ,l99
6. F6BEE. 199
7. JAoc,WZ, 199
8. W6GO, 199

All 200 zones worked :

1. ON4UN
2. K4MOG
3. SM4CAN
4. AA6AA
5. W8AH
6. W6KUT
7. EABAK
8. LA7JO
9. EA3SF

10. DH1XX
11 . EASOZ
12. W0SD
13. KIZIZZ
14. ON60S
15. DK3TCA
16. K6SSS
17. ZL3GQ
18. OK3CGP
19. SM0AJU
20. OZ3PZ
21. 13MAU
22. 12ZGC
23. 4Z4DX
24. N4KE
25. K5UR
26. K9AJ
27. SM3EVR
28. LA5YJ
29. CL3RK
30. N4WJ
31. G3MCS
32. SM5AOD
33. W0MLY
34. II/lAIZ
35. QN5NT
36. OH6JW
37. OK1AWZ
38. IV3PRK
39. DJ6RX
40. OH3YI

5 Band WAZ
Standings as of May 1, 1986

Some DXers were quick to note that a
broad application of the idea would bring
several hundred DXCCcounters and some
dissent .So about 1937 they made another
attempt. Some word was about that the
country list evolved after an attempt was
made by the l eague to make a radio map
of the world. and naturally having to index
the map, the decision was that the index
would be the 'standard' country list. So
they printed a list, it running to about 250
countries, more or less, and ran that list up
a flagpole to see who might salute it. While
some at times have declared that some
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The Local was st i ll quiet when the Old
The WPX HONOR ROLLTimer had been finished for some mo-

ments. He was thinking, finally speaking, The WPX Honor Roll is based on the current confirmed prefixes which are submitted

"You mean phone hasn't been on 40 all by separate application in strict conformance with CO master prefix list. Scores are

along?" based on the current prefix total regardless of an operator 's au- time count . Honor Roll

Not for the W /Ks, he was advised , and must be up-dated annually by addition to, or to confirm present total. If no up-date, file

with this in m ind to c o ns ide r he headed will be placed into " inac tive" until next up-date . Lifetime Honor Roll fee $2.00 (U.S.) for

back down the hill. We actually could not each mode, with no fees required for up-dates .

dec ide whether he received answers to MIXEO
any of the Questions he had raised, but we
d id feel he had something to think ove r. esca YU20X "., YUIBFQ ,... ''''' 1131 vuecc '" W6Y I.AIot

Truthfully , we ourselves had a few things sees ,"'" "" serrv 101 ..... "'" '"'''''' .'" WGJIE

"" '""'" 1615 ".,,, 1~15 "'-'G rose N. IB ... ,,,,.
to conside r. ",. ><2VV 161. .."'" "" """" "" ' '''''' eea WI.K

The airdaJe continued to pull at h is leash zsaa """ "" "" "''' "'".. 107. """" esa "cu
and the OIdTimer fina lly prepared to leave.

2~16 "''''' '''' "'"", raa ..... toea «cecc ." """.. """ '''' .UFU 1312 "''"0 rosa ""-, "" WV<O
" It sure brings back some good memories zac W.l!Oy "" YV1AW "., ""M ''''' "'''''''' "'" "'"
to talk about those days back then," he "'" "",we "" ,.... ieea ISlil YN "". PVl0FF '" «oac

217. N~I.AM
,,,, «sec "" 0""'" "'" ....., ". "'A'sa id , " but I find that some today try to ,,'" w-eco "" WASYTM 12H YU1AJO "" """C '" CE''''''

judge things that happened years back in >on vuzrw "., ""0 "" .OO,,, 1016 ' ''"' '" "''''''1971 """ ",. ","" "" """"'- "'" """ ." «ovz
the context of the present . Things were d if- "" "'"

,,,,
"'~ ".. w-ee ." sv", sse """'"Ierent back then. They are even better ,.. """ ".. IN3ANE ".. ...,""" ", """'" ... "'"

now. It would help to remember that." "" "'"" 1518 K7NN 1181 """ ." "''''' ... ""'",... "'" 1516 "'''''' ,,,. CT1LN ". wo...., '" """"We assured him that we did , but we had "" IllYI'lK 1516 WA1,JMP 1151 "',.... '" """" ecc "'"a Question. We had to know the name of "., YVIOl 1.73 ""'" 1I~9 """-0 '" ,,"
the eirdate terrier . The O ld Timer smiled. SSB"I just call him Sam, " he said. " H e re-
minds me of a DXer I know whoalways has ".. "A" .." - " IOU )(f.1QX ... ."'" "" """"-
tobe out in front o f the pa ck . And this one "'" .zv ".. CUNIot 1013 """ "'" "'''''' "" «ezzu

zsec ><2VV 1317 ,,""" ,,., '090' ... WA2FKF '" I2KKL
ce rtain ly does ." And away they went , the "" ""'" "'" . MOMQ ''''' """'" ... ""~ sse XF. '-lDX

airdale leaning forward , the O ld Timer "'" "'"' "" "'''' "'" ...,.. ... N.1B ." ""'"'"" ""'" "'" CTIFL tcaa «cecc .. ''''''' eee .!A1XDA
leaning back to hold him in check. We con- >oro ....." 1211 "'"", "'" ' '''' ... ."""' '" ""'"tinued to sit in the m orning sunlight . The "" """'" ",. ",m 10tT "eo> '" M'" sea \#OlAW

"" N.MM ,,.. .""" 1012 KCBYM "" CT1 BY '" I~UFH

Old Timer had left us with one item that we ,.. CHUA ,,..
""'"' '" - neoe ... "''''''' '" .....'"

could understand completely. ,... uzsc "" ,''v ." "",0 '" ON'" '" " ...
'''' WGyoe 1193 "'" esc "'''''' eos .....'" sea CP8HD
172. YU11lCO 11 13 .'"" ... KKlLl '" .,,,.. .., ..."Yeungesl Honor Roll Member "" . oo""" 1111 ' 2CC ." """" ". ""'" ... CE""'-,.. ozeev ,ua 18I(CI .., CT.UW ", K31XO .., ,,'"

Some years back and in another OX etten it "., 18YRl< "'" ' ''''' ". weuw ". ."'", '" CT1BWY
was mentioned that someone had worked WAC "" ,.... ,.., KL7AF '" XE1)(F ,.. <AS"",, '" ,,"
in a matter 01hours,We soon heard from Lloyd

ieee wsowc roea ' '''''''' ". WIIULU '" ''"''0 '" NZAIF

"" K5UR 1078 Zf>5RS ", " ua ,.. $MII.6.JU eos WASYTI.A
Colvin, W6KG , who noled he had done it in a "" W.BQY 1015 ""'" ." "SA""
fraction 01 an hour. Then, to prove that when he

CWput his mind to It he could really work them In all
directions. while cot on one of his Pacific trips 2391 W2NC "'" ~W~M 11.7 "'" rer G.FAM .., WB8Zl'll
lloyd worked WAC in just a couple 01 minutes. 2116 ""'" .." K5UR lUI

...." '" VE1ACK '" ~.

No one has come down the pike since 10 claim '"'' "''''' ' ••6 V01AW ,"" JE1JKL "" SM5DAC ,.. TI.8GA
a faster score, but a couple of months back we '"'' WA2HlA ,,,. '''' 1059 IT9VDO n, SMGAJU ,os PA3CKO

"'" ""'"
,.., ll lXL "" ",ua m F6HKO ", N.IB

mentioned " ... the youngeSl member of the Hall '''' W3AAK "" W.WJ .n OH3TO '" W9PWM .., """of Fame ," Since then we have heard 01 some ",. W90WQ ,,'" <sova '" """" '" KN 7K .., NEBI
even younger. "" K6XP 1261 "'00 .. OJlYH "" QE1KJW "" W6YMH

Bob Johnson, WB9YXY, in downtown En- ",. W.I!OY 1252 W9NUF "', "", '" zseece '" WA.8YTM

"''' oro" ".. 11YI'll . S> 17PXV "" '",0 ". """deavor , Wisconsin got his fir st license back in "" VE7CNE 11 71 K6Z0l '" "" '" ",m "" K6UXO
1976 when he was 14 years o ld. He got a 1672 YU7BCO "" 120MK "'" JHlVRO ess "''''''' sea 18YAK
General class license in March 1977 and started '''' ' '''' ,,,. "" ". vusco '" WGJIE

OXing . CE0AA was the last country worked to
is•• YU1SF

put BOO on the Honor Roll , the aSL not being
received until Januaryot th is year. BOO is look-
ing for his call to be in the next listing of the was licensed rather young, picking up oxec been in theca WW OX and WPX Tests but tnet
Honor Roll. He turned 23 last May.This puts him while on his Novice license al the age 0113, In h is call sign is not in the callbooks- yel. This is

right there with Rich Hitding. K6WA.locident· the september 1964 Honor Roll li sting Bob ex-HK31JM . and you can direct yourOSL to F.J

Iy, Bob. was recently in A6 TheUnited Emirates, showed lor the first time with 302 countries, and Monroy. HK3MAE, via HK7IMB, POB864. Boca-
but due to hostilit ies in the Gulf area there he hewas but 19 years old.At that time thecaltwas ramanga . Colombia. You can also took lor

was unable to get operat ing permission. thOUgh K4RIO. Bob isanother whQis 'NOrking 160at the HK3t.4AE in the upcoming CO World·Wide tests

he tried. He mentions that some Of the JYs are bottom of lhe cyc le, he having worked 16211 53 starting in OCtober and November, these hope-

trying 10arrange lor someoperatiOns f rom A6. since OCtober 1984. fully marking the start 01 the new cycle-of OX

Bob did operate from JY8XY in Arrman, making Both 01 these DXers have exceptional ree- activity, of course.

about 1KOSOs in 12hOursoloperating , He has ords ,one making the Honor ROll in six years. the
Novice Propesalsfinished working the needed countries lor other in eight. The next l ime you fun into some-

SBOXec, and after working SOcountries on160 one on the Honor Roll ask how many years it This proposal came out a couple Of months
meters in the last season, he is out to work took . Some say it takes years, somesaytorever, back . but you have until August20lh to make
DXec on th is bane'- and there are some whO say it takes even longer reply comments. the initial time for comments

But as young as Bob Johnson, WB9YXY , is, than lhat---especialty when you are lOOking and bei~ July2Olh. Thisis Praposed Rulemaking PR
we hea rd Irom another of the young but de- wait ing for the last one or two. Docket 86.161 and is in line with the ARRL N~
serving-Bill Tippett, Wf/JZV. of Berthoud, Col- HK3MAE vice enhancement prCJtX)Sal. Theproposal calls
orade, whom we knew some years back as lor Novices on ON and digita l modes from 28.1
weAKO in loYeland.Colorado.Bill notes that he F.J. Monroy, HK3MAE, notes that he has to 28.3 MHz;ON andSSB from 28.3 to28.5 MHz
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~Crystal

~TFilters
NEW FOR FT·757GX!

Improve selectivity by replacing your
stock 2700 & 600 bandwidth fil lers with
genuine Fox Tango a-pete drop Ins;
2100Hz for sse, 500 or250 lor CWo

VACATION SPECIAL
Reg. $60, SPECIAL $55Ie8., S100lpa lr
SHIPPING: 55 (US .nd CANADA). S12 . /sew"".

ORDER by meil or phoM VISA/Me Of COOllcceptMJ
Ask About Our Filters For Me"y Orll.r Rig• .

FOX-TANGO Corp_
Bo. 15944, W Palm Bch , Fl 33416

Telepho ne: (305) 683·9587
E"<GpO"" "'I/On!: INGOIIIIpu.. p<>' tlo<~ 244Y, 0.11010 '''glo. 'ad'

CIRCLE 42 ON REA DER SERVICE CARD

TS·440S /AT

HF Equipment U st Jun. HF Equipment Ult Juns HF Equipment List Juns
TS-940SAT Gen. Cvg XCVf 2099.95 Call $ FT·ONE Gen,Cvg x cvr 285900 Call $

IC-735 Gen. c-o xcvr 889.00 Call $ TS-940S ceo.evg xcvr 1899.95 Call $ FT·757GX eeo.cvc xcvr 89900 Call $IC-745 ceo.eva xcvr 999.00 Call $ T5-9305 /AT Gen e.g Xc. r 1699.95 Call $ FT·7674 Band New 1759.95 Call SIC-751 A G en .C vg xcvr 1499.00 Call $ T5-8305 xcvr 999.95 Call S a ecerversReceivers
T5-5305P xcvr 799.95 Call $ FRG-8800 150kHz-30 M Hz 599.95 Call $IC-R7000 25-1300t MH, Re., 969.00 Call S
T5-430S G en.Cvg x cvr 779.95 Call $ FRG-9600 60 - 905 MHZ 679.95 Call SIC-R71A 100kHZ-30 MHz RcYl 849.00 Call $
TS-4405/AT Gen c-c xevr 1099.95 Call s VHFVHF TS-4405 G en.c-o xcvr 949.95 Call $ FT-270 RH FM Mob ile 45w 439.95 Call SIC-271A All Mode Base 25w 735.00 Call $

FT-203Rm FM Handheld 3w 259.95 Call $1G-271H All Mode Base100W 944 .00 Ca ll $ Receivers
R· l 00Q200kHz-30 MHz 51 995 Call $ FT-209RH FM Handheld 5w 359.95 Call $IC-27A FM Mobile 25w 389.00 Call $
R-2000 150kHz-3D MHz 629.95 Call $ UHF

IC·27H FM Mobile 45w 429.00 Call $
T5-670 AU Mode Quad 6M 749.95 Call $ FT-770RH FM Mobile 25w 44995 Call $

lC·28A FM Mo bile 25w 419.00 Call S
VHF FT-703Rm FM Handheld 3w 29995 Call $

IC-28H FM Mobile 45w 449.00 Call $ TS-71 1A All Mode Base 25w 839.95 Call $ FT-709RH FM HT 4w 359.95 Call $
IC-2AT FM HT 26950 Can $ TR-751A All ModeMobile 25w TBA Call $ VHF/UHF Full Duplex
IC...(l2AT FM HT 369.00 Call $ TM-201B FM Mobile 45w 339.95 Call $ FT-726R AI! Mode x cvr 925.00 Call $
UHF TM -21 1A FM Mob ile 25w 369.95 Call $ 6m/726 6m Module 215.95 Call $
IC-471A All Mode Base 25W 83900 Call s TM-2530A FM Mobile 25w 399.95 Ca ll $ 430/726430-440MHz 299.95 Call $
IC-471 H All ModeBase 75w 1149.00 Call $ TM-2550A FM Mobile 45w 459.95 C all $ 440/ 726 440- 450 MHz 299.95 Call $
IC-4 7A FM Mobile 25w 489.00 Call $ TM -2570A FM Mobile 70w 549 95 Call $ HF-726 10-15-20 1.1 225.95 Call $
IC-4AT FM HT 299.95 Call $ TH-21AT FM . HT 239.95 Call $ SU-726 Sa le Duplex 109.95 Call $
IC-Q4AT FM HT 399.00 Call $ TR-2600A FM . HT 349.95 Call $ Dual Bander
IC-3200A FM 2m170cm 25W 569 .00 Call $ UHF FT-2700RH FM 2m /70cm 25W 599.95 Call $
220MHZ TS-811A All Mode Base 25w 949.95 Call $ 220MHZ
IC-37A FM Mob ile 25w 449.00 Call $ TM-401 B FM Mobile 25w 369.95 Call $ FT- 109 RH New HT TSA Call $
IC-3ATFM HT 29995 Call $ TM-411A FM Mobile 25w 449.95 Call $ FT-l 03R!TT FM HT 279.95 Call $
Repeaters TH-41ATFM. HT 249.95 Call $

Repeaters
1075.00 Call $IC-RP301 0 440 MHz 104900 Ca ll $ FTR-241 0 2m Repealers

TR-3600 FM HT 359.95 Call $ FTR-541 0 70cm Repea ters 1249.00 Call $IC- RP1210 12 GHz 1259.00 Call $
220MHZ
TM-3 530A FM220MHl 25w TBA Call $
TH-31AT FM 220 MHz HT 249.95 Call $
TL·922A HF Amp 1399.95 Call $
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14EAT 1479 N2C1C
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get a return of 53 with th is lash-up, and a lillie
frequency drift in your rig might even be better.
For some reason they suggest recording tile irl­
coming signal on cassette tape and playing n
back for t 5 seconds or so, All of this sounds in­
leresting, though it may be a bit difficult to follow
the JAs' suggeslion. However, from a technical
standpoint it does seem to have some interest­
ing concepts. Or, as has been said elsewhere,
" enlightenect overview."

Intornational OX Convontion
This annual sPring gathering of OXers had

533 OX types registering , th is includ ing 14
DXers from overseas points. Katashi Nose,
KH6IJ, was given a Specia l Achievement Award
in a joinl presentation by the Northern and the
Southern OXClubs, also being made an Horor­
ary Memberof both clubs for his long lop-dog ef·18YRKll82

K3UA13OS
W8IMl/&M

14EAT/304

"m"""""""""""""""
cw Endorsements
K8PY0l305 150
WISR/300

sse Endorsements
18YRKJ31S 300
18K06l315 300

KBPY0 1312 300
WISR/3l1 300
N60C'311 275
18.'rC8131 2 275

W8100C1307

CO OX Awards Program
SSB

1H7
1478

sec
e»

'"'"'",,,
'"'""'"

...

­ •

Also et Visalia Ray, N6DKP, was awarded the
WMM' Memorial plaque.

ter from the Burmese authorit ies in Rangoon
stating that amateur radio in Burma has been
suspended since January to, 1964 Elsewhere
there have been reports that a station signing
1Z9A showed on a Russian OX Net. A list of
needy W/Ks to wol1( the alleged Burma station
was being taken. Guess how far this one will fly.

Also some absolutelySOlid rumors have been
heard that JA1UT has been in contact with the
authorities in laos, and would be making a visit
there in early summer lo gel some amateur ste­
tees going in laos. A time period was even men­
tioned , If nothing showed the last week inApt-ii,
then watch for early to mid August .JA1UT was
oneolthosewhObrought XU1SS on the air back
in 1983. Wilen it comes to a needed country,
one must consider all rumors as solid.

The ARRl has been talking with the FCCon
the mailer of weather nets, there being some
feeling that such regular.meeting nets funneling
rout ine weather data to the weather service are
in violation of Part 97 .110 of the rules. Emer­
gency work,such as tornado watch or hurricane
reporting, are not considered tobe in violation,
and this has been stated by the Public Radio
Sectionof the FCC. Anyhow, until the matter is
clarif ied, amateurs are advised to keep a low
profile, whatever that might mean.

Recently we had a note from a uxer who has
an impressive total 01 awards and achieve­
ments, and the note was concluded with the ad­
vice that with everything from the Honor RoUl0
5BOXCCout of the way,he would be working on
the " hard one"-5BWAZ.

Anyhow, from time to time we get queries as
to just who the ca lls are atop the various WAZ.
awards. There are many, and we will run them
past you from time to time.For starters, some of
the single-band CW WAZ top calls:

10 meters CW WAZ 15 Meters CW WAZ
1.EA8BK (1978) 1.SV0'NIT(1972)
2.9H1CH(1979) 2. EA8BK (1977)
3. YU2ETW (1979) 3. Dl7AA
4. JR1JV (1979) 4. JE1JKl
5. JA1MRM (1979) 5.9H1CH
6. OLtPM (1979) 6. JA4DlP
7. N4PN 7.JE1HJJ
8. JA2TK 8. JG1ESO
9.0l7AA 9. JAHRe

10. JHlIFS 10. JF1COE

We are still sea rCtlingand waiting,but W4KA ad­
vises that as yet the first 10 on 20 meters are not
available, nor are the first 5 on 40. On 20 the re­
cent number on the slngle-band 20 meter CW

Somo Long-Rango OX Noto.
The OX Family Newsletter out of JA-land

notes that the lARU Region III office at JARl
Headquarters In Tokyo recently received a lel-

At the InternatiOnal OXConvention in VISalia thiS
pastApril KataShi Nose,KH6IJ, was honored fof
over one-half century of dedicated amateur

radio activity and DX achievements.

forts in both OXing and contest operations. Fred
laun, K3Z0, a famifiar name to nxers.won the
Henry 2K Classic grand pr ize.

CE3ESS was present to deliver oste for
CE0AA. 0 44BC was the banquet speaker and
covered the joys of OXing from the Cape Verde
Islands . The OX Forum saw a number of opi­
nions, most 180° from the preceding speaker,
on gripping topics such as Aruba , the Pribilofs,
and a number of other exotic and hard to pro­
nounce OX locales. The Sunday breakfast had
lloyd and Iris Colvin, W6KG and WOOL, giving
tne story of their recent six-momn trip through
Africa.

If you are making long-range plans, the an­
nuallnternational OXConvention will , by all re­
ports, again be at the Holiday Inn in Visalia the
renerpart of Apr il . When adate is firmed, it will
be noted. This gathering is all OX. Even the earl­
test forums have OX as tnetr base. And if you
think you have heard everylhing etout OX and
OXing, there's nothing to compare with meeting
those OXers face to lace.

with Novices and teens limited to 200 watts
PEP. If you missed tbewnote thing, you will l ind
it in the June OST. There are also proposals for
Novice authorizations 220-225 MHz and
1246-1200MHz.

OTH-B Radar
Those who have been around for a cccote ot

seasons have knowledge of the Russian Wood­
pecker sometimes found in the phone bands.
Years baCll: the antidole for this over-the-horizon
surveillance was offered, this being to call
fr iends at the club station at HH5HH and keep
your speed at 25 wpm. You seemed to get
through better when you zero-beat the radar
signal. However, along the way it was noted by
some higher echelons that one should avoid any
appearance of deliberate interference . Those
cal ling their cousinsat HHSHH were also quick
to note that they were just keeping a schedule.

Anyhow, times change, radar changes, and
the JAs are wondering if their latest innovation
is doing the job. They think it is .

OTH-B uses a back-scalier rrcoe to detect
possible doppler shift in the weak back-scat­
tered signal, thiS to sort vesselsand the like from
the return !rom rereres. oceans, and various
other ref lectors. The signal strength for this pur·
pose is 40-SO dB below the clatter on the fre­
quency, and the doppler shifts can be from a few
to 10 cycles. The return is fed mtc a computer
which analyzes the signal, showing whal might
be involved and the speed and direction. If you
wonder wtry SUCh signalS st1CM' in the phone por­
tions, you can understand how the c:w sub­
bands might be a problem .

The JAs speculate that a transmitting power
of 100 mecaweus mirrors the returns. Thus,
they work up a fast formula that lOOkS something
like:

100 megawatts ERP + (- 40 to -SOdS) +
(re flection constant) +

(propagation attenuation) dB x 2

This may give some form to theJA thinking. They
figure that a strong woodpecker signal would
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DSL Information
All this with a lot of help f rom Bob Truhlar,

W9LNQ, a Watcher of the lonely night.

usn Reef on the air for nxcccrecit .was a Silent
Key. XT2AG was on from Upper Votta and some
all-ba nd ORM was coming out of Ihe Baltic area
-the Russia nWoodpecker had landed! VK2FT
was planning for Lord Howe Island, and the
planning was on to start the Outgoing 08L
Bureau in downtown Newington. Bill Rlndone
opened with YMMA from Geyser Reef. but poor
band conditions kept the OSOtotallow. With this
following his ST2SA/0operaHon from Southern
Sudan, Bill decided that his long travels were at
an end and planned to head back home to Lake
Oswego. That ST2SA10 did bring a new DXCC
counter tonne Deserving, The band conditions
were such at that time that the propagation con­
ditions were not opening to many areas. JlN7FD
was on from Bear Island, and this one was be­
Ing touted as a possible new country. The Sey­
chelles were going independent and were as­
signed a block of prefixes, 87A to S7Z, by the
ITU . Pete Wltcosky, J<Z5PW and other stops,
was killed when a helicopter on which he was a
passenger exploded In the air over saudi Arabia .
Pete had Just arrived after being at the Interna­
tional DXConvention a month or so earlier. The
DXAC was grappling with a number of momen­
tous questions: Would the Dry To rtugas qualify
for country status? Does the Sinai, West Bank,
or Golan Heights qualify for country status? Do
the Finnish or Swedish sovereignty Islets lo­
cated in the Torne, Muonlo,or Konkama Rivers
meet the country criteria? And what about
Oklno-Torishima? Does that meet the criteria?
And you tncuqht that tlfe and DXlng were
simpler In those golden days back then !

73, Cass , WA6AUD

Here is Mel Cugnini, LU7MAL, with the local
landmark in downtown Mendoza . Mel is stera­
ing in front of his toetemem 15 meter mono­
bander. Mel also has a log periodic for 20 with
9 elements. Mario Grinberg, who forwarded the
photo, says that all the antennas do produce
results and OX. When Mel hears a needed one

and fires up it's The Aurora Mendoza !

certificate issued was #214, so that will g ive
some idea, On 20 phone the first 1Oare also un­
avai lable . The latest certificate at this writing
was #560.

Jim Smith , P29J8 , in the Heard Island DXAs·
socratton bulletin tells of what the action on the
14220 kHz!0600Z net might bring. Jim got a call
at the Port Moresby QTH, someone asking
about amateur rad io . Since the questions
seemed rather rounded and rfetinitely circum­
locutory, Jim asked the tenow to aga in identify
himself.This was done,the caller saying hewas
with the ANCA. Everyone knows what ACNA is,
naturally. As they were asking if he knew the
code P29JS and just what it stood for , Jim got
the impression that they either knew little about
amateur radio or were working deviously toward
something else. Then the c aller asked if he
might drop by and visit. Could he bring a friend?

After a couple of hours trying to explain things
about amateur radio ama growing wonder what
it really was that they were after, they asked Jim
if " 14220" meant anything to him , He then had
to describe the activity on amateur radio and all
the exciting things that go thereon,After an hour
or so ollencing questions, the situation was out
on the table,

ANCA is the acronym for Australian National
Crime Authority. The two visitors were in town
on the possibilily that it might be a trans-ship­
ment spot for illegal drug tretuc from SEAsia to
Australia. Why? Wel l, an abandoned yacht had
been found and on the chart table was written on
a notepad: " Jim Smith . , . 14220 daily ... ooסס
UTC."

Heck ! Any DXer could have told them that
thi s is where the P29JS Net meets every day.
Jim and XYL Kristi were in Dayton a couple of
months back, but should be home now. Check
the frequency at that time lor western and south
Pacif ic information and action, and often some­
th ing from other stops.

The IARU Adm inistrative Council m~t in New
Zealand some months back. Among the things
considered were futu re WARes,these expected
within the next five to ten years. The group
adopted a resolu tion which , among other things ,
called for: Reta in Morse Code for operation be­
low 30 MHz ; gain recognition for a common
(worldwide) amateur license: enhance amateur
radio as a disaster communication resource;
support amateur and amateur-satelli te services:
protect the amateur service from Interference;
reta inall present allocations below 30 MHz:gain
a narrowband for experimentation around 1gO
kHz ; exclusive worldwide allocation of 100kHz
in the vic inity of 1,8 MHz and additional shared
allocation of 100 kHz retained in Regions 2 and
3; exclusive worldwide allocation of 300 kHz at
3.5 MHz with shared allocations reta ined in Re­
gions 2 and 3; exclusive worldwide anocauonot
300 kHz at 7 MHz with elimination 01 lootnotes
permitting l ixed services operation and reten­
tion of prohibition against broadcasting in the
worldwide amateu r band: exclusive 250 kHz at
10.1 MHz; exc lusive 350 kHz at 14 MHz with
elim inalion of fixed service operation; exclusive
worldwide 250 kHz at 19.068 MHz: retention of
450 kHz at 21 MHz; exc lusive worldwide 250
kHz at 24,74 MHz and retention of worldwide al­
location 011.7 MHz at28 MHz.

There is more for above 30 MHz, this in­
cluding retention of the frequencies and a clean­
ing up of some possible problem areas. All of
this is 10 be reviewed by member societies and
plans and funding are to be developed for ex­
pected WARCs not too far downstream,

The Great Days of DXing will be returning
shortly , and we mean the CQ wcrrc-wioe OX
Tests the last weekends in OCtober and No­
vember. Frank Anzalone, W1WY , will be giving
the rules before long. I! you are planning special
services, such as DXpeclitions, to mark the great
days, write to me immediately. RighI now! If you
are short of time but still want to pass the word,
rush the information to The OXBulletin, ORZOX,
OX Inc., Inside OX, or loLong Skip in Canada. All
addresses furn ished on request. Such lntorma­
tlon Is quickly copied around the world.

To note a few recent actions, EP/AA1Vwas
active from St . Pierre and Miquelon over the
Memorial Day weekend; QSLs go to AA1V.
K2MFY was on Montserrat with some members
of the Long Island DX Club In mld-July for the
IARU Radlosport effort. Those operating were
W2JGB , K2MFY, and K20VS. OSLs for this
VP2M operation gp to the home QTH of the in­
dividual ope rator. There were special calls 10
mark the anniversary, actually the bicentennial,
of Marc Seguin In France. The special calls­
TV3BZ, TV3CO, TV5MO, TV6ADV, and TV6BFl
-cersc had special QSLs . An Inventor born In
1786. Seguin Is credited with inventing the
suspension br idge with cable suspensions. as
well as the tubular boiler, a significant advance
when steam was first being used as a power
source. I! you worked these stations but wonder
now to OSL, you might try going via F6CRT, BP
12, 83860. Nans les Pins. France. SASE
naturally .

With a linal windup, If you are planning some­
thing downstream, drop a note. And photos of
DXers are always needed, but faces are re­
garded a bit higher than anything else .

DX Ten Years Back
In August 1976 PY0AWwas on Trlnidade for

a month of operating .The DXAC was pondering
a change In Rule 9, this one at that time limiting
the distance one could move and retain DXCC
c redits,John Martin. VK3JW. who brought Mel-

Allo\llll to LU6fAZ
IY2fA to DJQZB
CH/EASAL to eeeex
CElFOllto WB3CQN
CUICI to N2DUR
Di8WS to OJ6OT
DI'IGVN to OL2NFIDJ4S0
EJl3D to UA30AU
FOUl to YAS~E
FllIWR to N6VO
fUfl to F6FNU
FM40R to F6fNU
HllTU~J4 to HB9n
HIIHALUY to HlllCLO
H1IJR 10 HI3JR
HI5tU to NJ5X
HOBYU to W1l9NUL
HlICW to HL9TX
Hl'11HV to JA1LW
IK5CIU1A5 to 15NQZ
J34HN to N6LHN
J34Z to NF!iZ
JW1U[lo LA1LK
JWU 10 SP2H~T
U II wrFSrF6 to l<2IBW
L65L6to LA2ZN
~4lM lo KB9AW
LVU to UA4L~

nlfl to W4BAA
Mllto F6CAT
MBA to F6BF,
TRlAHD to DK1PO
TZZlNto DK3HL
U1ZKlo JJ1TZK
l'3CIAC to AA68B
Tun to OF6FK
llY10D to UA9LBR
llA10T to Y25BL
UD6 to N50VY
Y,,",KC to WB2LCH
Y47K to WBOl~ IV

vn. toNIGE
vnA to KGGU
UM"r vnM 10 l<2~FY
K21IVSIVPf. to l<2OVS
wtJ6ArYP2M to W2,JGR
VDHOIVP2. toVE3EUP
vmAlo VE3~J

V09Rl to WA6SXL
WIINRA to NGBKL
ZFlIIl.rZFIJI toVE 5RA
ZF21l to KAllFElA
ZF2Hl to l<Z2E
ZX3RA to ZlI BOD
mLOV to LU8DP~

!Cl.l to EA7KF
36U to CE4BOO
3Vars to I I FOU
4Q3CE to IK6BOB
4Z4All to K3STM
5HUO to KGLST
5W1CW to ZUAMO
UU~to 5Z4R$

514011 to KE40A
7J3AAC lo W1YV
TSUT to SM6UAO
IL3WA to W080HU
nuc to Box 38. Chen(ldu .
Gulhongs. PfJopIes Ropublie
ol Chlna
lI6W to PCB 41 0. ~oronl ,

Oom<>=
EU M to Bo. 1669. ~onrovia,

liberia
HK3M.u: to Box 684. Bucara·
manoa. Colombia
~YJl'lIr""'IF to Box 557, R&­
ella. erasll
SU1ER to P08 78. H"lkIpOIis.
Cairo. Egypt
SU1U to P08 78. Haliopolls.
Cairo. Egypt
TA3B to POB 839. Illmlr.
Tyl1<ey
YSl&JL to Bo. 1476. San $al·
vador. EI Salvador
fV1EJ ll to ArIa de Puchalski,
P.B. 3. Punto Filo, Falcon
410ZA. Vaneloola
rY3.IEA to cadrlc J. Puchalski ,
Bo. 3, Punto FIIo. Faison
41 02A. V"neloola
\'W1J to Anna cia Puchalski.
YV1 EJU
4M5J to Cedrle J. Puchalski.
YV3EJA
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tI monthly f••ture by
FREDERICK O. MAlA, W5YI

INFO ON AMATEUR RADIO LICENSING

FCC Proposes Voice Privileges For Novices

Table I-Statistics show the high attrition rate at the Novice level. (Source: Federal Com­
munications Commission, Personal Radio Branch, Washington, D.G.)

Fiscal Fiscal Fiscal a-veer
Year 1983 Year 1984 Year 1985 Totals

New Novices 18,744 17,392 15,913 52,049
Dropped Dut 9.129 14,883 9,615 33,627 (64.6%)
Novices/Year End 86.781 80,461 76.337 -10,444

"One of the fundamental purposes ofam­
ateur radio is to maintain a pool ofopera­
tors, technicians, andelectronics experts.
In light of the apparent downward trends in
Novice operators, weare concerned/hat
a valuable national resource is being di­
minished. Accordingly, we will propose
rulemaking in the hope that an enhanced
Novice license will benefit the service and
reverse the trends."

from FCC Rule Making, Apri/18, 1986.

M ost newcomers to the hobby are
disappointed at being restricted to Morse
code operation when they enter the ama­
teur ranks at the Novice level. The greater
majority of new amateur radio operators
feel the code requirement is antiquated
and unnecessary in view of today's tech­
nology and their main interest-voice or
computer operation. The five word per
minute code requirement remains the nec­
essary prerequisite evil to grading up to
telephony privileges. The attrition rate at
the Novice level is high! (See Table I.) Sad
to say, a staggering two thirds of all Nov­
ices eventually drop out of ham radio with­
out ever obtaining the voice privileges they
dearly desire.

Even more of a problem to the future of
amateur radio is the declining numbers of
new Novices entering amateur radio. It is
becoming an old man's pursuit. The aver­
age amateur's age is well up in years,
when in reality it should be in the teens and
twenties!

The FCC statistics published in Table I
tell the story! There are more than 10,000
less Novice operators than just two years
ago! New blood is needed if amateur radio
is to continue as we know it. Many com­
mercial groups say they need more spec­
trum and point to the declining numbers of
new Novices and the stagnated Amateur
Radio Service in general. They want the
frequencies we have. Once lost, you can
bet that they will never be regained. They
will be gone forever.

The FCC views a growing Amateur Ra­
dio Service as a heal thy service. While
some blame the decline in new amateurs
on the bottom of sunspot cycle and its ac­
companying poorer band conditions, the
fact is that the Amateur Radio Service is

National Volunteer Examiner Coordinator,
P.D. Box 10101, Dal/as, TX 75207
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anything but healthy! Just ask amateur
radio equipment manufacturers. Reliable
VHF and higher frequency communica­
tions for the most pa rt aren't affected by
propagation.

Current Novice activity is pretty much
limited to a small sliver of the 40 and 80
meter bands, which suffer from Canadian
amateur phone operation and internation­
al broadcast activity. Stated simply, Nov­
ices are disillusioned with amateur radio
-but the situation is about to change for
the better!

The code-bound Novice is about to gain
voice privileges-and soon! The long ex­
pected Novice Enhancement proceeding was
released by the FCC on Apri l 30th. Voice
privileges for Novices won't be precedent
setting, however. They had 2 meter (145­
147 MHz) telephony privileges back in the
sixties when VHF was considered "exper­
imental" and repeaters were unheard of.
The technology just wasn't there. A lot has
changed since then! What was once a
Morse code and AM phone hobby now
basically is FMISSB telephony and digital
operation. Clearly the Novice should be
allowed to participate. To deny them is to
deny amateur radio and everyone loses. A
new generation must be attracted to the
Amateur Radio Service.

History of Novice Enhancement
While most important, the American

Radio Relay league was far from the first
to petition the FCC for expanded Novice
privileges. The FCC-supported "no-code'
class of amateur Iicket was defeated by in­
tense l eague lobbying a couple of years
ago. Enhancing Novice privileges is
thought by many to be a second-best alter­
native to "no code." Technician class
amateurs will also reap the benefits of any
additional Novice privileges, since they
automatically receive all privileges avail­
able to the Novice operator.

larry W. Garens, KC500, of the small
west Texas community of Brady, deserves

the credit as being the initial author of Nov­
ice Enhancement. He filed four petitions
for it with the FCC before the ARAl filed
their petition. Garens proposed to expand
the operating privileges for Novice opera­
tors by allowing telegraphy, AnY, and
voice privileges in the 10 meter band and
code and voice between 220-225 MHz.
Garens filed a fifth petition after the
League jumped on the bandwagon sug­
gesting the addition of the 902-928 MHz
band to the Novice class. While not given
much publicity, the league's petition for
Novice enhancement is basically the
same as that envisioned many months
earlier in the Oarena' proposal.

What Did The ARRL Propose?
On June 6, 1985the AAAl proposed to

provide greater moti vat ion for amateurs­
to-be to obta in their first license , w ithout
reduci ng the incentive to upgrade by at­
taching too many privileges to what is, and
should continue to be, an elementary li­
cense. The league suggested Novice
voice and data privileges suff icient to per­
mit communication with other local ama­
teurs and to provide an occasional oppor­
tunity for long -distance communications.
The essential elements of the AAAL peti­
tion were:

1. Authorize Novice control operators
digital communication privileges in the 10
meter band on fr equencies 28.1 to 28.3
MHz, 200 watt output PEP;

2. Authorize Novice control operators
emission J3E (sideband telephony) privi­
leges in the 10 meter band on frequencies
28.3-28.5 MHz;

3. Authorize Novice control operators
frequency privileges in the entire 1.25
meter band (220-225 MHz) with all emis­
sion privileges authorized for that band
and with a transmitte r power limit of 25
watts.

4. Stations in 220-225 MHz repeater
operation could ret ransmit the signals of
Novice stations, but no Novice licensee

Say You Saw It In CO
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Table 11- Requirements of amateur radio license classes.

license Class Morse Code Examinations Written Examinations Passing Mark
Novice Element 1A- 5wpm Element2-20 questions 15 correct
Technician Element 3- 50 questions 37 correct
General Element 1B- t3 wpm
Advanced Element 4A- 50 questions 37 correct
Extra Class Element l C-20 wpm Element 48-40 questions 30 correct

comments on this issue. " Integrity of the
license is important, but we are not con­
vinced that two examiners is the right
safeguard to employ." The FCC did feel
that "Including Novices In the Volunteer
Examination System hasmerit. butwe are
reluctant to disturb the present procedure
underwhich aspirantsto amateur radio re­
ceive licenses quickly and free of charge. "
The FCC also said that they were unsure of
the capacity of the VE system to handle a
large volume of applicants.

Public comment period on the Notice ot
Proposed Rulemaking closed on July 16th.
A novel approach was also suggested by
the FCC inthe NPRM ,that being to split the
present Technician class examination in­
to two sections-separate MF/HF and
VHF/UHF questions. "It wouldbe a simple
matter, " the FCC said, "to rearrange the
topics into two syllabi: Element 3(A) for
VHF and UHF; Element 3(B) for MF and
HF. Element 3(A) would be a written test
requirement for a Technician-and-above li­
cense. Element 3(B) would be a written
test requirement for a General-and-above
license." The present Element 3 covers
both VHFIUHF and high-frequency opera­
tion, Basically, what the FCC'salternative
proposal suggests is a simpler examina­
tion for Technician class than is now the
case.

From The Mailbag
Must the amateur radio examinations be taken

inorder?Can 't I ju st take the General classand
skip the Novice and Technician classes? There
are seven different amateur radio operator
examinations-three for the Morse code
and four written tests , The requirements
are shown in Table II.

You can't be a General class amateur
without first passing the Novice and Tech­
nician class requirements. The written ex­
aminations must be taken in order of as­
cending difficulty starting with Element 2.
The cost tests may be taken in anyorder.
Thus, if you can pass the Extra class re­
quirement of 20 words per minute, you
need not take Element 1A or 1B. Passing
mark is 74% on a written test.

The passing mark on the code test de­
pends on how it is administered, which is
up to the VE team. Seven out of ten fill-in­
the-blank, true/false, or multiple-choice
questions answered correctly or one min­
ute solid copypasses the code test. II isup
to the VE team whether or not a sending
test is required. Most VE teams don't ao-

BALUNS
Ge' POWER lo your anl"nnal Our Baluns ar"

already wOl.lnd arnl."ady lor Installall on In youl
Ifanama'ch or you may enclose 'hem In a
weath8fprool box and conned them dlreclly at
the antenna. They ar" designed lor 3-30 MHI OP­
eranon. (See ARRL Handbook page. 19-9 or
6-20 fOf conal ruc llon eetene.)

nized that thereare three petitionsseeking
spectrum from this amateur band-two
seeking narrowband land mobile operation
andanother from a " reading for the blind"
organization . Inview of this ,the FCC said
that they will notbe finalizing the matter of
permitting Novice operators in the
220-225 MHz band until these petitions
are resolved. Any Novice oceratlcn autho­
rized must necessarily be on an interim
basis pending resolvement of the 220MHz
issue.

The FCC did publish newtentative rules,
however, authorizing Novice andTechni­
cian access to:

28tOO-28500kHz, Morse Code, Digital In­
formation, 200 walls PEPoutput

28300-28500 kHz. Single Sideband Voice
(J3E), 200 walls PEP output

220-225 MHz,Ail current amateur modes, 25
watts PEP output

t246-t 260 MHz,All current amateur modes,
5watts PEP output

Novice class operators may not be the
control operator of an amateur radio sta­
tion in repeater , auxiliary, or beacon op­
erations.

It must be emphasized that these rules
are FCC proposed. They will become per­
manent if the FCC adopts their proposal.
The general feeling is, however, that we
will indeed see some firm enactment of
enhanced Novice privileges by year end.
The effect on the Amateur Radio Service
could be dramatic ! And not everyone is in
favor of a large expansion of the ham
ranks.

The FCC did not go along with the
ARRL's suggestion that two examiners ad­
minister Novice examinations and invited

lODW.tl (4:1 .1:1.t:1 .orl :11m~ ..... ...__) S ,.SO
lInI-.tIlT.........Ict!l KWI4:1 I""",,,,,,) 13.SO
Unl ITr.n.m..dlIKWI4:1Impecl......) 16.00
Unl IT.....m.tdI1 KW(l:l ,t:1 .. ,:, ·..I",t_) 15.00
Unl IT..n.m.tdI2KW(l:l .t:1 .. , :1·__) 1T.SO

Second AnnullfEUI
TOIS'

\"WoOO.

Thl. Is Dot Jast uother eetl ­
boo k l It eoatala. pletare.
aad la fo of ham operator.
worldwide . lalare ,oar plaee
la AROY. Sead yoar photo
today ! (Bla ek ud white
preferred . )

NO OBLIGATION
Aroy, P.O . BOI 157, Maldea.
Mo. 63363; Ph. 314 .176:5476

(c' 1983

FCC Issues NPRM
The Commission Issued the Notice of

Proposed Rulemaking just in time for FCC
announcement at the 1986 Dayton Ham­
vention . It was verywell receivedby those
in attendance. The FCC's NPRM provides
for basically the same features as pro­
posed by the League.

The FCC did caut ion the amateur com­
munity, however. regarding the 220-225
MHz band. They said that it must be recog-

New Novice Test Outline Suggested
The league suggested that the Novice

written examination (Element 2) be ex­
panded to includetopicsaboutdigital com­
munications and telephony techniques.
The ARRl said this was necessary so that
the examination would be commensurate
with the Novice privileges granted. The
League also asked that the written test be
expanded to 3Oquestions andthequestion
pool (P.R. Bulletin 1035A) from which
thesequestions are selected be increased
to 300 questions.

To preserve the integrity of the Novice
examination the AAAL said that each ex­
amination for the Novice class operator
license should be administered by two
volunteer examiners holding General
class licenses or above, rather than the
presently required one examiner.

could be the control operator of a station
in repeater operation;

5. Authorize Novice control operators
frequency privileges In the 0.23 meter
band on frequencies 1246-1260 MHz with
a transmitter power of 5 watts similar to
the conditions proposed for the 1.25meter
band.

To eliminate a loss of privileges, the
League suggested that the power levelbe
authorizedat full amateur level (i.e., 1500
watts output PEP) whenaGeneral through
Extra class amateur operated in the
28.1-28.2 MHz Novicesegment. (The FCC
is reviewing comments from the public­
particularly Novices-on the feasibility of
this.)

CIRCLE 7 ON REAOER SERVICE CARD
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___ _ _ _ _ _ _ _ _ _ _ __ Call _

CQUSA

PC/Zip _

Model DX'O 16().80 Meter Electrical Half
Wave Dipole -
• Also operates on 160 through 10 meters
With a Wide range tuner and either coax or
balanced f eed.
• OnlJl 66' overall length .. .. . 589. 95 elKh
Model DX·SO 80 Meter Electrical Half
Wave Dipole -
• Also operates on 80 through 10 meters
With a wide range tuner and either coax or
balanced feed.
• Only 38' overall length , .. , S69.9S each
Available from your local Alpha netta peerer
or direct. Add 54.00
shipping and handling •
(USA only). Exports quoted. - ,

MEMBERSHIP APPLICATION
Name

Street
City Prov./State _

$25 In U,S. $33 elsewhere (U.S. lunds) Licensed amateurs. or age 65 or over. upon submitting
proof of age. may request the special dues rate of $2Q in the U,S, $28 elsewhere, In U,S. funds)
Persons age 17 and younger may qualify for special rates. wri te for applicat ion.

For postal purposes, fifty percent of ccee is allocated to OST, the balance for membership.

::=::: Expires _

• Bank. No. Expires _

The American Radio Relay League

225 Main St Newington, CT. 06111

BENEFITS FOR YOU
aST, aSL Bureau, Awards, Low Cost Insurance, Operating Aids,

Government Liaison and More-Much More!

"R
ages, a (I a un, ma be $II

und or multl- an opera Ion I
desired
• Direct SO ohm feed. Tuners
usually not required when operating
In resonant bands.
• Full power operation.
• Uses "ISO·RES" Inductors.
• Stalnle55 steel herdware.
• Fully assembled.
Mod. 1DX·A 160-8040 Meter Quarter Wave
Twin Sloper -
• The premier low frequency DX antenna.
• Combines the tremendous DX firepower of
the quarter wave sieper with the Wide band­
width of the half wave dipole.
• One leg is 67" . the other 55 ' . Installs liKe
an tnvertee-v. Ground return through tower
or dcwn-tead . _. , _, _. . . . . . $49.95 eiM;h

.ALMA.'DEl.lA CQMUNI(ATIONS.INC. (AlA)
P.O. Box 571 Centerville, OH 45459
(513) 435-4n2 Orders · (513) 376·4180 Antenna Tech Into

current solutions to current problems,=:=

ministe r one, since Morse receiving abil i­
ty is conside red evidence that you can
send at that speed.

There is no longer an FCC requirement
for a waiting period before retaking failed
examinations. Some VEC's do, however,
have their own requi rements dependent
upon their testing capabilities , Even
though a VEC may require a specified
period befo re you retake an examination,
you can always be immediately retested at
another VEC's program. In ou r own VEC
case, we allow candidates to retakefailed
examinations the followi ng day, but never
on the same day admi nistered by the same
VE team.

I'm thinking of becoming avolunteer examin­
er. Just what am I getting into?Being a volun­
teer examiner for other applicants is the
highest calling in amateu r radio. It is the
key to the fu ture of the hobby. It is very
easy to do . Some v ec's have programs
that are more diff icult to administe r than
others. We go to great lengths to cut
th rough all of the red tape, unnecessary
forms, procedures, and " paper." One of
our guiding policies is that is should be no
harder to administer a Technic ian through
Extra class license than one at the Novice
level. There are differenc es, however.

It takes th ree Ext ra class level VE's to
hold a test session at the Technic ian or
higher level , and an advance public notice
must be made of the upcoming test ses­
sion . You ca n immediately be accredited
as a VE if you are an Extra class amateur
by simply signing a statement regarding
your status and submitting a copy of your
amateur radio operator license. (Send for
a free application if you are interested.)

Once you have lined up the necessary
three accred ited VE's, you can hold an ex­
amination session by advising us of the
date and test site city. You will be mailed a
package containing all of the necessary in­
structions , tests, and forms.

Once you have held a test session o r
two, you can qualify for our ADP (Auto­
matic Distribution Plan) program where we
automatically forward you many test ver­
sions for administration by you r team as
needed. You don 't even have to request a
test session once you are on the AD P pro­
gram. Just use the testing materials that
we have sent you. The Part 97 rules re­
quire that you keep all tests secure against
disclosure. You automat ically get many
new test versions and answer sheets
whenever the FCC revises a question pool .

The idea is to make amateur radio op­
erator testing as simple as possible while
still maintaining the c redibi lity of the VE
system. We feel that it is one of the VEC 's
responsibilities to make it easy for VE's to
quickly hold a hassle-free exam session if
there are applicants to be tested and ac­
credited volunteer examiners willing to ad­
minister those examinations. Our program
is unique in that we also share test fees
with our VEteams, since they too have ex­
penses which must be paid .
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mLE PRICE TOTAL

The 'Flying Horse'
has a great new look!

It "Ii t .... b1~t cf'lan9' in ClllbOOk history!
Now tner. ar. 3 new C.llbooks for 1986.

The North Ame.lelln ClIllbOOk Usts the
IlNIteUI'$ In _II cou n t ries in NOI1h Am.rICoi
piUS thOSllln t-UIw.ll ilnd the U .S. POSSeSsions .

T .... Int...n.t1onal CII llbOOk lists the QIII,
names, lind .ddntM Inform,tlon lor licensed
ilffillteUf1 In 1111 countries outside North
Am8flell . CO....iI<j8 Includes E uro l)e . ASI••
AfriCol . Sou t f'l America , and the Pacific UN
(exclusive o f Haw.1I and tn. U.S. posses­
$lonsl.

TIM Clllbook SUPPlemen t IS iI whole new
I~ In Cil li t/Oo k updates. Published Ju ne 1,
1986, this SUpplement will Include .11 the
activity t or both the North American ,nd
Interniit lon.1 Clllbooks for lhe preceding
6 months.

WIrid "'dlIlV HlndbeR UII
The woOd', only complete ltIreciOfY of interl'litlOnal bfOid·
usting alld TV,\.allons-the established, ilultMlt'tiItJve guide
,ndOrWd by the world 's leading broadtisbng OfQilniUlions
Acomprehensive toUntry-Oy-counlty listing of s/lor1", medi­
en-, and lonQ·wave statiollsr~ illd upclilld 10 retIecl
ilCtIAl conditions . Also includes speci.ll INtures on HI8 Fu­
ture Regulation CIt High-Frequency Br~hnQ , SoUr k.­
IiYity in 1985. Tectllu InllllYatiolls al Radio Nedef1a1ld 'S
Hew Tri nsnwtbng Station. incllllOfl . 600 pages.~k.

S19 .9!I. Ordef f8097 ,

n. S.... t.... ".,.,.. HI.NM, helM.
try George Jacobs . WlASK. and Theodorl J . COhen. N4XX
Anew . revised ecIition CIt tt'lI popular VIJldI toa' your propi­
g.Jtion.-2S ~ns up.lo-tht--minute inIorrnition illd
chiIrts . and IltJides you 1tV0lJ0h producing 'j'OUf own prfllYOol '
lion d.Jta I~ pages. poiperbitk. $9 9!1 OriW fCI37

"-"..... RadII FCC Tnt .illNls
Each bool< contalns !f18 Lall'St FCC VEC test ques\lORS. pIuS
ARRl muttJpll-c1lOlCll inswefS lullJ oo '" try i COi14lllte. sm­
pitied discUSS'Oll III Nth question W'lnl1lltl an NSy-to-un­
~tand s!yle
IMicI am, 64 pages. poiperbick. S2 9!1 OriW ' ''221
iii_II tillS. 128 pages.~k. $I 9!1 Orlklf ' AQ34
Mn..... am. 128 pages,~. $I 95 OIlk1f ' A035
Em. CIIIS, 128 pages. poiperbitk . $I 95 Order uno
OITTTT....
by Oa-.e Ingram. K4TWJ
Abrand new. completely up-to-&II handbook onRID . cov­
ering tt'lI liitest oe-.llop.r" uls ind teehnlqlJlK, plus use CIt tt'lI
homI computer tor RID. Illustri le(l Wllh p/lOIOS. diigfifllS.
station setlJps. i nd RID IINr 11 2 pages.~k.

$8.95, Ordef 1<:211.

VertiRI A...."III HIIndbllk , 2f1d lei .
by Paul H. LIlI. N6PI.
Oul III print tor _ ral Ytars . lhis clil.ssic lias teen rlprinlllll
with updates. including i n ildOIndumon antlnr\il dlsign tor
160 rreters. OttMlr seclions incllJdfl teeding i lll! rmlching,
Shorl ver1icals. ground IIlIe's . i nd much morl 139 paglS.
pal)lroock. $9 95 Drlllr fC208

CQBOOKSHOP

OTY. ORDER'

Till C....pIItI ox ·...
by Bob Lochlf. W9KNI
CovIrs I'Ief)' slQ!'IIlican' aspect III DXlng I.om how 10 rllllily
listln 10 how'o Srliltch!tll rare ones ou' otl"" P1l1ups Also
includes adviCe on sibng . eqUlprrenl selection. and anIen­
rIiS 187 pages. papertlaCk. $10 95 Orlklf ' B209

Clnllcllfltlll F~qnllC' list. 6Ill1Cl.
by Perry Ferrd
The liltest available ifllorm.1tionon Itle most inleres ling CCJTl­

fIllnic.11JonS stallonS on the shoftWave llinltS IiSIId by trt­
quency anet UIlsigll . Now also includeS RID stabOnS 0&­
Wls schedules._~ cNnnels . itt1lfnales. and IDs
304 pages.~k. $13 95. Order fGl96

Till IlIlII I'llbllc.l\iefls &ra.4l-Till " I . OfT Serin"
Thest usy ,u:lu'9 classics bIlong In Itle libraryotanyacllYt
ham. lllilllIll WI!tl prac\lQlhow-1O UTtormat'Oll . WI!tl tables.
charts . illd lorJTJJLas arranged lor handy reterlllCe
..... MlI_ H.fIClNM. 200 pagn . pa(I8f1)aCk . S195
Orlklf 1A143
WlnIAIM_I. 192pages. paperback. $7,95 OrOlf ,R1«
Aflteflfll HlfICl"' . 192 pp paperback . $1.95. Ori:lef IR 145
tlIblt11 QIIIcl AIM_I. 112 pagn. poiperbitk. 56 95
Order ,RI4{i
VHF I4f1Cl.... 336 pp papertIac~ . $11 95. Order IRI·n
1......- HlJIClbllk . by W R Nelson , 2..7 pages. paPlf­
back. $9 95, OIdef , RI12
"-N..a ClelIaflCl T..., PKtagI
Acomplete lrilning package cont.1lnll1Q Ihll128-paga NOMCI
thIlofy COIJIW and a6O-minule code cassette. whICh 'NCheS
how10 SIflllolllll fllCeI'Ie code upto 8 WOldS PIf mil'llJtI . anda
32-page Dook. Also included are fCC·rn lll code and thIlofy
elamlnaliolls 10 help even a rank beginll8f get a licklllasll
$8.50. Order ' A024
IlIdll H.fMlllook. Z1f1ll eel ,
by Bill Orr . W6SA1
A state-lll-ttMl·~rt . single-SOlJ'ce reterlllCl on rildlo com­
IIIlJnit."llions i lll! ltleofy lor hams. professional OIlS . lechs.
and tngllleers New CO'iIIr~ge incilldes solid-stall clIviees.
Y~gis ~Ild quads. ~nd n.t. ~mplililr designs , Ahallds-on rn ­
strucliOn rmnual. as well 11 68 pages. IIarocovlf , $39 95.
Order ' 5197,

Publication date for the 1986 Clllbooks Is
Der;embi!lr I , 1985. SI!lI!l your dealer o r OI"der
now directl y f.om the pUbll$hef .

o Nor t h Amerlun CllIbOOk
Inct . $hlppln", within U SA $25 .00
Incl. $l'llppln9 to fo.elgn count r leti 2 7 .60

o Internil t l o~1 ClllbOo k
Inct . $hl p plng wl l l'l l n U SA $24.00
Inel .$hlpplng t o f Ol"el9" coun t .leti 2ti_60

CI CilUbOOk SUpp+e men t, PObll$l'led June lit
Incl . $I'lIPPln9 wltl'lln USA $13.00
Incl. $l'll p p l n9 t o f Ol"elgn count rleli 14_00

ShIppIng d\ilrV- SUiOper _ . ShIppirorg d\ilrV­
...... on or-. of~.OO or -. Bookl llI'lIpped
bNI • ..,. All or-. _ PlI C 1 rile dey INy_
•• h8d, bul lNMN illlow 3O.... lord.II.. J orilNn-,........ V'n ' l1li a-rv- f-- - - ---l

SPECIAL OFFER
o Botl'l N .A• • Internallonill Cil llbOOks

Ind . ..... IPPln9 within USA $45.00
Incl . I I'llpPln9 t o foreign countrll!l$ 53 ..50

Namo _

............'--------- --- - ------------ - - - - - - - - -

c... No. _

X

o ChIdl 0 ....t.eard 0 VISA

cny,---------- - - - - - - - - ­..... _ ---- - - - - - - - - - -------

T" , f3 U} 234~600

QFICl£ 151 ON READER SERVICE CARD

-~lI bDDk "'"
Dept . Q

..!"~ '1125 Sherwood Dr.. Box 247<JiIItiil'.. u ke Bluff , IL 6~, USA

Illlnol$ residents pleilM add 6 ...... $,11ft til X _
All Pil y m.nts must be In u.s. fundS .
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Hy-Ga in Rebates
5100-200 rebete from mencrecturer
on selected towers and 550 rebete

on HF entennevrctetor comb inations.
Call for models. Offer good July 1­

Septembe r 30, 1986.

Computer Stuff
Packet Radio

Hardware and Software
for RTTY/ Morse

Hal • Kantronics
M icrolog • MFJ

Ham Data Amateur Software

txewe • Amentron
A mp Supply • voccrn

TE Syst ems
Tokyo Hy-Po w er

Antennas

Phillystran
Kenpro • Alliance

B&W • rerex Hy~in

Daiwa • MFJ
Bencher • Amphenol

Astron • Welz
B+K Prec isio n

Amplifiers

Towers
Unarco-Ro hn, Hy-Gain, Tri-Ex
Ask for sceoer cuc tes on packa~

oeers including ceore. guys,
ccenectoes. tu rncccjdes, e tc .

•Accessories

HF, VHF, SWL, scanner, merme, &­
cc mmercret for Mobi l~ or aese.

Cusheraft
M in i-Produets • larsen

B&W • Van Gorden
Butternut • KLM
M o sley • Hustle r

telex Hy-Gain

' lOr",. , NO pe...on81 c ho:c k. oscceptlOd, PriC" S do
not in.clud " shlW",. UPS COO ,u , 59.]S po:r
pKl<4gt:. Prien~et 10 c""~ w ilhout notICe
0< obIi!"tion. ProClUCh lin: no! SOld 10< ""......oon.
"'u~lZlOd r" lur... M e 5<lb1«t to 8 l S~ rntoct ·
;1"9 .....:l hlIndllng 'u 8nd error! won be 15....:1 'or
u~ on rau' n,..t purc_. EGf: 5<lPC)O<t$ """
.........KlUfcn· w ..._~ TO!d . COllY of. w M ·

• .anty pr'1Of' to purcl'Wtsc, C-811 ani"",,"' M'''''CC '"'
703-OoI3-1063.....:l1t _ be Iu.- '"' noCOSl-

- -••

• • --, ,
" -v -, •• • • ,
~ ~... -- - . ~ •-. ,

FT·T5TGX
HF XCVR/Ge:n. Cov~rag~ eecewer.

Handhelds
TR·2600A, TR3600, TH21AT, 31AT,

41AT. Call for quotes

TI·no
HF XCVR/Ge:n. ccverese aecefver .

New 1018 In Stock
2m Mobi l~ , 45-watts

Ask for Packa,e
Quotes on

Radios/Accessories
& Antennas/Towers

More Radios
Encomm/Santee

KoK
len-lee

New TM·tnOA/SOA/ TOll.
25/4517O-wlltt mcone 2m rigs.

Much More in stock!
Send $1 for our

New 1986 Buyer's
Guide-Catalo,.

VAESU

lJf~9'
OU r "'..OCi8t,. Stor" ,
08v~ & Josc koon R08d, P,O. 80~ 993
l<tCombt:, l OU_ l o.wS
Inlo<"",tion & ~ iU: (564) 88'2·SJSS

KENWOOD
New 15·440

HF XCVR w ith bu ilt-in A nter me t uner.
CIlIl for fntrc pnce

le-IAT, 3AT, 4AT
Handheld fo r 2m, 220

MHz, 440 MHz.

1( -OI AT, O'AT
Small, light HTs for 2m o r

440 MHz. 10 memories
and SC<!I n functions.

Ne.IC·751A
HF XCVR/(kn. Coverage

Receiver.

VHF/UHF
t .. 27A, 27H, 271 A, 2 7 1H

HI MM,- 37A
440 MM,- 4 71A, 471H, 47A

Orders & Quotes Toll
Free: 800-336-4799
(In Virginia: 800-57H201)
~ & SaYiCe (103) b43-1063
SeMce~ (103) 49+8750

136046 Jdlenon 0tJwI~o!JY

Woocb idge, Vir9r'M 22T91
S«n Hotn MTI: 10.,,-6 pm

Wf: 10 am-8 pm
see 10 ollll -4 pm

0n:il7 Hot.n Mf 9 am-7 pm
So5l: 10~ pm

tf fJ IICOM!
Ne. 1(·735

compact HF Transceiver
can for Introductory Price

Shortwave
Sony

senesomc
Yaesu

Kenwood
learn

Ne. Ie-AI in stock
A ircraft handheld

Scanners
urucen/aeercet

Regency

More Helpers
• M..Irinc radios by Regency PolariS

and Icom
• Commcrdal l illnd M obil\!: by v eesu

and others
• Telephones by A T&T, Cobra,

Southwestern Bell, and se ne somc
• Cis b y umeeo. M id land, Cobra
• Radar Detectors by u meen and

wtusner
CIRCLE SON READER S ERV ICE CARD



Ham
OSLI " RUBBER 81A'-lPS-Top Quality ' ee'd s.""""" and
Sla~ InIo<.....,ion SOC EbbertGraphics 0-2.eo. roo Wesle<·
liliie.OH "306 1

IMAlHm...... ,ionaI U_R&dIoAssn~m!
, .....

1lllUIP"*'I1oe...... .. ' : day filii, ' 42llO 101 Hz. 2.00-3 00~

FREE TO CQ SUBSCRIBERS eu,ern 1 Pryer ManDf ReS.• LI ,cllmOl'ol . NY 10538

AdYertlslng R.I••: Ncn-commercter ads are 20 cents per word Including abbreviations KNOW FIRST! Ham tldoolanltic5-you.--:l THE WSYl RE·

and addresses.Commercial and organization ads are 60 cents perworo. Boldface words POAT.a\WioHnOnlf'lly_rll .. i.wiolll HoI I_Ne• • Ue<

are $l .20each (specify which WOrdS). Minimum charge $2.00. No ad (non-subscriber) will AcdI...., best ' Conloden," tKlS. ..... . .....'11. "'001>"
...,. _ . IfIC:J'Ii "*'lilt. ptelk:too,.. IIIefII 0u0Md c:a.M. l0-

be printed unless accompanied by lull remittance. Non-commerclal ads free to CO sub- _ , W"p'1llt_. yQl don ', get I 'II .~e ' S21 00........

scrlbers, as space pennits, maximum 3Unes each. All ads must be typewritten double Iy ............ , _"""""anNe' FREE SMlPL£.SASE~

spaced. Recent CO mailing label must accompany ad. atamp&) WSYl.8oJ; 10101.(;, 0dM. T...152OT

Cio, lng D.te: The 10th day In the third month preceding date of publication. Becausethe FOR SAlE~ RdoIOSTIT3~ • 35' ('lh<u

advertisers and equipment contained In Ham Shop have not been Investigated, the Pub- 1975)"'" 50CC19J'6.<Cl)fIIICI'I. includIrIg sIIIp(wIg 'MILS. 281•

lisher of CO cannot vouch for the merchandise listed therein. Direct all correspondence Emp••. Bufba'*.CA 915Gl1

and ad copy to: CO Ham Shop, 76 N. Broadway, Hicksville, NY 11801. CERTifICATE 100 Pf_ conlactS _ .. len ...........ndiJ-
trlclS. SASE 10W6l.S. 281. Empi ,e . 9urbe,*. CA 91 5GlI bringI"'.-ANOTHER DAY wo!t'lan~mailbo" Impo_ \'OIl'0Sl '.. SCHEMATICS Redoo ............ 192O'aJ6O"a. 5en:l Brand-
ClANOESTINE OONFID£NTIAL NEWSLETTER 1,.a1"1 InIo

IU'" ..'II. Se<; ,.,S 01 Suc;cesslul OSl' lng I)y Ge,ry l. De.te, name, Model Numbe, . SASE , Sce'amella . PO. eo. I . Woon-
on Me'a1 broedcasl.... Si. Issues S10 US. S I3 lorelgn. US

TIIiIcompIeteguOOl 10,eeeplion ,eportingandOSlIng SW8C. """"at . RIll2895«101 II.."". RR. Box 110.laka Geneva. W1531.7
Utility, !'11m. and medium-wave Slallons COYllfS everyllling

CONNECTICUT'S HAl.l STooE ' 1'IogU& Elect,onicS. 250from bask:s to adltanced 1e<:lIniQlJes Just S995 pl.... S t SIll.12 HALlICRAFTERS Se,vk:. l.la nuala. """'I""" and SWl, Wrlln
alii 10,lign oroe .... U.S funds only , ()foel now I,om Til'. l.le ,klef'>-Wa le ,bory Tu"~ke ,~ ee Soolllington

lor p,k:es , Specify l.l008l No..mbe,s ~'Rd ...reee Eleclron-
Publlcahor... , P O eo••93, Lake GIl...... . , WI 531.1 (203-621·2252)

k:a, PO eo. 95, o..ptC, 8lIrwyn, Il 6lW02

FCC EXAl.lS, NOVICE-EXTRA SiJnnyvala VEC ...RC Coli (408) WANTEO D,aka RV·75 VFO Reply 10: 215-27 t-8898, Tony
WANTED: Older rTl()<leI Dugs. unusual buga. nnd mln"lu'll

255-90002.I!ou,s 73, Go,don, W6Nl G, vee l.lUSI!' O, K3UKW lland kl!}'S , Slatll prce, condiHoo, Davn Ing,am. K. TWJ . Rt.

TENN"'TEST, Anl"m.. no;SI! bridQa OUlpe"o,ms othe rs . ac- P...Y TV AND SATELLITE DESCRAl.lBlING. 5111 Edition, 73 11. 80x .99 ~1201 Souill. Bi,mlngllllm,"'l 352t 0

CUrlt• . COlliS ..... Nlhalaction gua'lnlllld. t -150 l.lHl ,Send pllges, Sc1lllma1ic8 I rII'l llleory 10<ma.l syslems including Tel-
OUoUJ.S • OUADS • 2. 3 &. • Element KIIs . Also cornp;w .....ts,8ISI MAAST. fantasy . Anlk. elC S1295. ThII mosl llIorgugll$lamp!or 081" i1s WSURR, 1025 Wildwood Rd . QuIncy, l.ll

S8Clion on SluMliln dlOsc,..mbling .....illble, ProdIcl cal&lOg flbR'QIa" SpfNd81a. S9id8"'. Wi' . , ale , (3) S 22ll11mpl11O<,,-
S t. SIIoiii<1 Elecl,onlQ COrP . 13270 NisQlrl St.. N18Qll.a

compIRt. bfocll""•. til + ENTERPRISES, 80x 2., Pinn IInllay,

AMA WAATED RaclOO lubes (5Oa. 211 .~51 W.t..,n EIleUIc F.IIs. NY. U303 000'1716-284-2163
NY l.en . p/lonR6111·73Q..8<18O

Eq.,Ipmam (Tlotle, ""'4>. M"' ..... ConnoIa,~... 0 ._.
Cl--fO.lOlll COIlYEllSIOfIS, Fl.l k~I, I.IOQUIIIICY modific.tiOn

HAve AM CAPABILITY" Join SPAM (SociRIy 10< P,llITICltiol.
Horn, M" 'W.... ... Pans, 1I1c .l. Trjpill. COoaxIll~ 01 AM)~ Is I.... f or I,... inlo aend SASE 10, sPAM.
....-,. T,,*,,*,. Allee . Tafll'lOy JBl15O-olC , N-500 Oaw;l, !'IIrdwa'., bool<s, plana.~nce CSacc ...

'"''~. WASTWF. U113~,• • HouIbI. TX
P O 80x 832, 1oolonter8'f' !';oft. CA 91]5.4, Til: 1-31&-57&-2&12 Calalog 12. C8Cl. Box 315OXX). Pt-...AZ 85().t6

""'",
CODE TEST 8lllES1 lal E·Z-A cod08 ~IS 80IYa yourWAHTED KENWOOD VF0900 (£.01..... VFO lor TS9OOl. IlA.IIlIAlllO llf'Alllt Tube llVougII solid S'lle Rob8i'I HlII EIIe·

NaOlNl III good condiliOn W$JRK. 1i62 Pa.,_.~. WI Pfttllem. A&.dio~ aal loo ~. General . or ExI, ..-juft
1_ . 80x 8363, Sin frsncilco. CA 901128(<<J8.~- S1050. Haw. Pf_ ""lIIOd~ JEALS.POB

lIlSCOUlfT CATV COlIYEllTEU/IlfCODfIS ancI viaao~
11930, gedIord. IIA2.523

BEAMING HEADING CHART. 10~ ' SIIlOf1 in bnl8< _ 9
__ Sendlorlreai<oIoo " 18liOo' . nd pne.. n OOUld _ )'OU GENERATORS HondI,Kohlar.WIf'lCO.Y• ...,....,~ FIC· .....~ ClleUllIId tmm yllUf suet QTH10_ SolO OX lo-
Dog II'IOI'I8'f' on your next p.ncl 01!'- ancI _ CATV lOryautl'lOnZ8CI_r SI'q:l. """' call" 617·75S-l1666 C1bon1. S9.951romJohn 0..""' . KB6JGH. P .O Box .194.San
....,.. Eay _lCOl. P 0 Boa 221. "' Iillglon ITla" " , .....

. 1Il/AI'PLE COlllPVTD PfOll.... " HamIog." 18 modulaa 1ogI.
.....,CA 9515O

llOClOe CaI(3121952..e504, asl< lor l'ludy V_ _
-..1O-SO<1S T-band WASotlXCC F,. leatuoe. Mucnl1lOf .. Also ATTENllON AMATE URS. Send lor f.... diICCIunl catalOg ,.",.

W6Al.lN EST"'TE SALE 15S3C CR~2 Ii11.fS) + 32S3ACfl), per. CPIU SASE KAIAWH, P82015, Pwt1,. MA 01960 I I""'. Commun;cslJonS. 2317 Vance JackRon. San AnIoRo.
filet. S lOCO TRI'II' ' 011101. 1.QlX1 ,,-Ill '01 torque. wilR 200 It

WA M,uCOIII. lilt. Pr_IoRd comrnunics,;on~
T..... 782U (513-1Jo1.TT93)

con\.ol CIblR, S1200 Hye l.lBV S .... I...... S350 AIisIonRd
matI"'. CQiII. alC. Jan D. Pftrkire, N6AW. 119ol2 8oa St.• c..ff~ W.. buy ancI ... 7189 S W 8111 St. Mllmi. fL 331«. p/lonR BlEEP BlOOP \/8f'1 distinctlllfl NASA-atyfa f-.IOOR b8ape'

tOll , CA 90701 """"""" ..fVIOUnces beginning Ind nnd 01 )'OU' 1,anamls8ion. Al.ilo

POWER LINE 00 ElECTRICAL NOISE PR08lEI,lS? LNrn
mod8 flndlS you on lII8 tlI,en;,e. KH S12. .....p'·t,'ad S16 JolIn

HAl.ll.lARl UNO HX·5C\A l'l nami n n••nd HQ.1llOoA receive.- D..r-I.~. RubyCl " Cllpilol8,CA 9501 0
Good condition l.lII'lUIIS included. S200 l.llkn RyOn' , KAlIN, causes and cu'es 110m Iorme' 1X'*8' company IflCllnIc"n,

503 S Sill St. 0!8QOII, Il 6 t 061, S350 JolIn W Spnnc... ACSK, Dept ca. 465 C,HIcwOOd FCC CQI,ll.lERCIAl Gene'll Radiotlllep/'l<)n8 lie........ Co,·
0,,,,,,. S<Isbee, T... .. 17656 'aapondRl'ICfI Cou.se , 60 indMduall88aons 10< SlI950 Pay.

WANTE D. HAlliCRAFTERS :MS sec..Iv.. t , H... lllkil Q. menl plan, RnsullS guaranland! Details I'" Al.lERlCAN
MulllpHnl , W6DOY. &417 Boyer Way, &11...a. CA 93907 OSL CARDS. Fr... sam~..s Shell P, lnling. KD9KW, PO. Box TECHNICAL INSTITUTE, eo. 201. cedar l.lounla in. NC
(.06-66~.91) 50, ncceeo.n etcra. 28718

"The Rotatine Antenna Mount"

Shown is a typical installation of the Network Series 1000
Antenna Mount . This unique system permits the user to fully
utilize the tower's ccpcbllities by mounting and rotating one or
mare antenna systems at any given elevation on the tower .
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ANTENNA AND TOWERA£CrsSOR1ES Sta~dot!s . Beam Mounts. MORSE CODE PRJGRAM typed cha racter wIll show on FOR SALE ANTIQUE and modem electronIC pa rts ar>d tubes
Mast AOapters, Gmpole Kits, Mobile Mounts wme rcr SCreen and sound in code. Also programmed practice COde on SASE jor l isl H. Lash, 19 E. 1571h SI,ee!. South Holland. IL
caTalog. IIX EquIpment, PO. Box 9. Oa klawn. IL 60454 Ca ll disk 57 ,00 tape $9.00 plagram $4 00 lot C64,GIZ8, VIC Bo. 50473
/3121 423-0005 1734, Eau Clal'e, Wise 54702-1734

SALE , "'" Aircraft '''''' 2-415-13123-65.a,
FDA SAlEc Ojd German airfa rel! key as used du,l,.. WWII NEW IS FT, ANTENNA BOOMS ,~. 00 6061 tempered AVR-7H LN $25, ANIGAC-9 Martpack ReIlR 2- 12 M HZ $20
Type T 2 In t ir>e coMlllOn. BUIll-in satety plug arid red Ilash alloy Couplers 'nClude<:J $at istact ion guaranteed. $20.00 in- ANIGRR.:i vehicular AeVR 1,5-16" $25 Naho r.al NCX5
sIgn .Plaslic case with hinged cover. bcellently balanced and c ludes UPS Ship(ling George Shora, Rt. .7 Bo. 256, Ande,son . Tfansceiver $75 Nat ional NC178 6-31/47-56 ~Hz $40. Zen-
goodlee l $45.oo inc l a;rmai l OIdGe,manarmykey TypeT.l SC29624 ilh Transcceamc BG005YT "oldy" $25, RCA Transoc eanic'". bcellent Shape Old emblem Brass screws for ad-

R·39OA RECEIVER $195 c he;:: ked. $115 rejlaira~e. Parts, style 3BX671 $25. JVC box .55-26 ~Hz F~ & tape$35. Physi·
lustm<lnts, Silver contacts. cord line BlaCk ~asllc case WIth

lut>es, sections. In fo SASE Baytronlcs . 80. 59 1, SandYsky, Clans radio nelWQrk SCA re;::eiver $2{). Sony AN-l aclive an-
hl"9OO co,er $45 .00 Incl ai'ma,1 Hall<J-made bug " Made In tenna $SO,TRS-80 MOdellwlsoHware & 2d, ives$3SO. Uniden
W o.efmany "Type ' " Classlc-Dne" HIgh pre<:ISlonandlinest OH 44870.can 419-627.(l460eoen ings

Sea rcat sCanner .1 70 11 band 16 eh $100 , ~SI Oala Co,p
quality New Fine leeling, two padd leS Support In sleel.other Antiqu, hdio Cllu ihed, Buy and sell oint age ,adiOs. Sample handheld computer MSI88$ $50. Symbol Technologies laser
pens in brass We ight 650 gr. $95.00 inc i , a"mall , Ask 10' pic- S2.00. 951 '-23 Sunr ise, Cleoeland, Ohio 44 133 gun .8 mw HeNe $75. Healh IT· 121 t ransiSl0 r teste, $20
tures. Payment wilh bank draft . Klaus GramowSki. OL7NS.

ROSS'$ USED August SPECIALS COLLINS 30L'1, $695.00
Codestar Code Reader MBA $100. Sell & HOWilIl design ceo-

Kaisefin·Augusta-Allee gl. 0-1000 Beriin 10. West Germany see $1 5. Panascmc auto dialer 60 eomes $40. D Hunl , 284
KENWOOD TS-5205 $359 90, OG-5$13990, TV·S02 $189.90,

MaIlle St. Brunswick , Me 0401 1 (207-129-8815)"ELECTRON IC BONANZA" TS-94015 $1625. TS·43015 ST·l $3990. TS·52OSE $37990 YAESU YO·901 $379.90.
$72499, n.eocc $48999, "'", "''' $299.99, R·l 000 FJ·980 WlTi lters $129990, FV-l01Z $89.90 ICOM IC 451A FOR SALE. Swan SOOCwilh PS and manual $300, Swa~ 350A
$85999, MX-7000 $4:?9.99. FRG-9600 $49999, HX- I200 $44990, IC·451A $469.90. Phone or sand SASE lor used list wlthACIOC bu ilt in $200. M idland 13·500 2 mete, rig , 144-148,
$244.99 MfJ. F'anas-onlC. An1ennas, Cos. USED EQUIP· Over2OOused. 7,SOONEW ham ilems ,n stock. ME NTION AD manual and mic $85. Murc h an tenna luner w ilh InSUuct ions
MENT. MORE ll fREE UPS Shipp,n9 And Insurance To 48 P"ces cash, FOBP'eston. We close a12 oo5alurdays& Mon- $75. FJ·l01E 10-160 wor ks only on AC, comes w ilh manua l
Stales. ALL NEW 31 Page, 1986 Cata log Only $1.00 (relund · I .." ROSS DISTRIBUTING COMPANY, 18 Sou th Slate , and m,c $300. DMP100 RIS pr inte' Wllh manual $100. For
aDla) GALAXY ELECTRONICS. Bo> 1202, 67 Et>e, Aoe . P,eslon. Idaho 83263(2{)8-85Nl830l mo,e inloonaDove send SASE 10. 1".0. So. 518, WhitehOUse,
Akron, Ohi044309(216-376-2402)9-Spm EST

OE NTRON RADIO CORPORATIO N, rne New Dentron Radio co- FL 32220

HEATHKITSprolessionallyassemDled Send fo, quole K4TL, POration . Lei il be ~mown fhat Dentron RadIO. the New Dentrol WA NTED' CB magazines lrom ctne r cOU~I,ies such as306 W Amhe,st Aoe ., Melboo rne. FL 32901 RadiO Company w ill ret be responsible 10f any company cuer-
France, Ita ly, Spai~. Auslralia , England. etc. 1l1here a'e any

Dave Phi llips,
ing repa ir. or wa rranty serv ice. rep iacemenf pa rts , or cla im to CB magazines sti ll being pr inted in th e world, please sendWANTED: Wor king HO·1O keye r & manual haoe Dentron Rad io Parts 101 sa le . This wi ll remain in 10,ce un- names and addresses 01 puDlishefS andlm sample issuesKA~WOM, 1310 W CreSlview, Maryvi lle, _ 0 64468 til Olhe,wlse advertised so. Thank you . The New Dentron $e'olce manual 1m Motorola PT-300 10 band, and manua l lor(816-582--8391)
RadlOCompany Corporat>on Discooering oasl new horizons PT-300 charger model XNLN 6O:?9A Rules and regs fo be -

FOR SALE. ANTIOUE and mode,n ,ad io, TV. and electronics '0 Bo. H, East Roc kaway, NY USA 11518 Te lepllone come a CSer In creer count, ies service manual lor Chrysler
parts, tubes, and used bOOkS . SASE fm reoised IiSI . H Lash . 19 I 516·536-2620 Car AMIF M radio model 4048553 and M Olofola AMII'M cas-
E 1571hSt reet , South Holland . IL 60473-1312

ZIM MBEAM. f't1ased "V" beam antenna (K4JlB). need selle 10f CarS model Te 890AX. VCRs Pnorctacts and train ing

WANTED: Mrni Pfoducfs B-24 beam lor modil ication of my HQ-l technica l help. send tel no., arrange SKED. Gary Van manuals lrom any compan....s Soc kets lOr new pic ture tubes

Quadper August 1982 COarlicle. WB5MTV. Geol1 rey K . Kolb, Overloop. VE6BIJ. 4444 33 SI. Red Deer, A lbena, CA NADA 10' an EICO CRT Tester Rejuoanator. CB ser ies srcrorects
1840 Hilk:rest Aoe .. St PaUl, M N 551 16 T4NON4 Radio systems IhaTwor" undergrOUnd In mine Shall. gallary ,

elC, Lool<ing, too. lo r magaZine a,ticles relati ng 10 Ihal. and
DRAKE TR4 , RV-4, mIke. phone patch. manuals. $300 takes all ROHNTOWERS Wholesa led"ect to you. 34% dIscount l rom compan ies that ma.... faclu re such eQuip<nenl ContaCT Re·
FOB K2fWA, 17 Cfommel in ct., East BfUnswick, NJ 08816 rhe Rohn dea le r price . All rxocucte aoa ilable. A lso. very low jean Malh leu. VE2EUI. 1897 Thi,dAoe. Vald 'Dr. Quebec.J9P
(201-297-5051) prk:es on Antenna Specla llsrs anlennas and Andrews Hel,a< 4N 7 Canada

Wille 0' call 10' catalog and price l ist Hill RadiO. 2503 GE
RME-f' IFTY RECEIVER. 500 kHz.1032 MHz. ham bands spread. Road, Bloomington . IL 61 701·1405 (:lO9-663-21 41) BU Y. SELL. COLLECT, and restore ear ly tube equ ipment?
AM & I'M dete<:tors, XTAL liIIers, S·~eTe,. $100. call (203) OOSS. " W SPECIALS (Augusl only) ROBOT rsooc Earry 'eceioers. tub"s. and letegraph gear? Join AWA, which
426-8041 sponsors oldt,me "meets.' flea markelS. museum. and IOU ' -

$129990, HY-GAIN EXPLORER·14 $329.90 ICOM IC-2AT na l with f ,eewant ecs Annual dues on ly $8. Write: Bruce Ket-
ZI~~BEAM. Phased " V " beam antenna (K4JlB). need $198.90. 1C-45A $279.90. tC-47A $38990. IC751 $99790 ley, W2 ICE. Rle. 3. Hoicomb, NY 14469
te<:hnical helP.send lei. no.. arra"9& SKED. Gary Van (Nerloop, ,

KENWOOD TS-940S $159990. R·1000 $39990. TR·3500A
VE6BIJ, 4444-33 St •Red Dee, . Albe'ta. Cana da T4N ON4 $249.90. TM ·257M $455.90. T$-430$ $65990. TH·21AT CHASSIS AND CABINET KITS SASE K3IWK, 5120 Harmony

$20590 WIPB-21 , VFD-I20 $139 90 YAESU FT-720RVH Grove Road. Dove' . PA 1731 5
TRAOEnssTV acocr 70 & eo fo' clean working R-39ONURR $249.90 , FJ-757GX $74990, FRG-1700 $369.90. FRG--8800
radio fCW Gary, WB8HLi, 419-447--8229

$47990, FV·l01DM $26990, SC·l $ 14990 Ove, 7500 ham- CABLE TV CO NVERTERS & EQUIPMENT: Plans and parts

HAM PROGRAMS rOfCommodo'e, T I .a~d othe'S $end SASE ,elaled Items. all major lines Phone 0' send SASE lor personal Bui ldO' buy Send SASE for ,n lormation. C&D ELECTRON ICS,

fo, lree catalog: E.P.O. SOFTWARE, 1805 N E. 1471h Aoe . proce qClOte MENTION AD. Prices cash . FOB P,eston, We 626 Flowerdale. Dept. CO, Fe rnda le, MI 48220

Vancouoer . WA 98662 dose at 200 Saturdays 1:0 Monda ys . ROSS DISTRIBUTING
ELECTRON TUBES Radio & TVtypes 75% ofllist pr ice Huge

COMPANY, za SOUlh State, Presion. ,.."" 83263
In""nlory ' Also induslriallypes. Send lor the free cata log TO-

1986 "BLDSSOMLAND BLAST" Sunday. OCtober 5. 1986 (2OB--852-<l830j
oay or cal l 1011 free (800) 22 1·5802 $end lor 80 % 0," tube

Wrile '"BLAST ," POBox 115. SI Joseph. MI 49085
list ing Bm ce, Translereronics . Inc., 1365 39th SI .•Brooklyn,

REPLACE RUSTED ANTENNA BOLTS wrth starn less sleel NY 112 18. See our display ad Ihis Issue"JUST CALL YOUR CALLSIGN" bumper slickers now aoa il-
Sma ll qUMhlleS Free calalog. Elwlck. Dept 602. 230WoodS

able. High gloss red oinyl and rencveabie so il won't hu,t YOU' Lane, Somefdale. NJ 08083
TOWER 40 toot crank...,p Sell-suDPOrling US Tower ~A 40,car CustomIzing aoa llaDle and dealers welcome Send $2.SO

to Oanco St ickefs. Dept AR. P.O. Bo. 6349, hansoli le, IN C64 1:0 C128 SOFTWARE Send SASE 10' l ist PO. Bo. 387 . neve' used Lis t $735 Sacrifice $350 You ship Ca ll 315-

47712 Ch, IIICOlhe, OH 45601 48&6840
---- -- -

The Series 1000 features a strong solid mounting system, a
heavy duty D.C. geared reduction drive motor, positive gear
drive and braking via the drive gear and the continuous gear
on the inside of the rotating ring. It has a permanently
lubricated skid ring on a steel frame. reliable solid state
electronics, towers up to 26" face and antenna booms up to
3". Plan and build your communication system around the
Network Series 1000 interfaced with PRO·SEARCHIM
computerized control unit . Phone toll free 1-800-423-641 7,
in Minn . 1-800-542·5009 , or write : TIC General, P,O. Box 1,
Thief River Falls , MN 56701 . (l'JinTod ";'"permj"ion01 PIlP·SlARCHBoclronhl

Now operators may utilize the full capability of a tower's
height by mounting and rotating HF, VHF or UHF antenna
arrays at any elevation. The Series 1000 allows you to mount
multiple rotating antennas on a single tower.

CIRCLE 114 ON READER SERVICE CARD
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WANT£D. EIaoldl6i KPf PadcM. $leI. condiI_ and(lflOl .C
Hays. 3675Estel", rmw.$I , louia. MO 63033

WANT£[) Y_ FR.lo1 DOfSD ,~,.TC-22_con­
_ .and IC(lM lCSP2spNkaf. C.T,Hulh.229~ 51 •
11ffin. OH «8lI3

YAESU FT-2OllFl. Ike .-. waI etIlI,llll' . .......... f\.tlbef
duCl<iI . S200 YOIl~ .h..... og . ..IOMIpII sc-ru. 11 Wftj.
,*,,~.SIa1en""nd.NY1031~{716 :. •

HEATHSA.-206OATUAIf . 1225, IIol F~Kayer .""5 Benctlef
BV-l . S20. All mIfrI. Bud. N7BFN.~

WANTED: 1am looking rOf lhe rojlowi"ll ""'" 11M' rOf pick up
only. W1lllln l00milesol my CrH, Ifyou lllveanvof lhe~_
menllon.d below. p_ comacl N3DRB viii Callbook. I ....,
1ook1"ll IOf ; ICOM IC-502A. 202A. 402A. Swan 2SOC. Swan
lIola fl< 6 smp. Yaesu FHl20 6M, mosl oThe-r 6 meta' 11M'.
Y....... FT-121 2M. Swan TV-2 2M >:vert., . Swan 500CX.
700CX. 16OX.Swan NX, Ifyoullllve.nvollhealllMln_. 1
would 1Il<. to_, rftlfTl you a nd 1_ a...- aM inQui••. 1_
le.tonal.priot 10...18 Nojunk ,Ca!l301.w2-7745andulllol
Tim Of contacl N3DRB vii. c.lltxlok. Thanlq; .. 73

7 ElEMENT CUSHCAAFT Al ....7 IWO"'-~. S28 oncl
s/'oIppifIg. SaMoa ........-, Kto""OOd IASlOOO SS. Tempo
SI/215 S3.0..... BligN. • 115 8ucldey RldgeC1. 81. louie..
M063125

FREE0Sl.CARD SAIIolPlES. ())e1lTy ee,da al low pticee. wide
selection availllrlle 100 FREE miniaMe ee,dlI wiTh aech
Ofdef , WrttelOf I'". ....mpaa; KHGY. lnate.()opy , At 1. BD>:
1~. Roell ...n.Ut.h S«l66

WANTED:Hem ca' tage-k:Wlo. 1Iol-.. I. '."J N. _ Jet.
"".OreQon.Utah.DC.~Cenad&tl . Buy Of I"" W..rd
Prentice. w:r.'BM . 2~19 0-000 ClfCJ&. T'JnoNI.m. IIolD
arosa

JUNIORHIGHSCHOOl.-:t& UA r*P.N.,old2_.SWl
\1M'. and books '...cIed fOf__ rMIo poot/iSll1 . Tks G
Sldoo:A.cJo..tiS 180. 320 Beech 1l)tth Sl,_.Aod<'~ Perk.
NY 1111114

YAESU OWNERS Hund ''''' 01 moo:!,rocallons snd lmp,ove­
mantll rOfYOU' ,Ig 5elecl H>. balIl r,om fOll ' leen yea's or ge....
uine IOJHSlad Fo.·Tango Newslett.,. by USII'l\l OIl' new Com­
pt.....nsiYa Inda• . Only "" postpaid with Rebale cert'flcala
c'edltable 10W11,d Newslatta fs OIJ'cl>esee, Includef; ramous
Fo.·Tango G'eenshee! and Fill., InlOfMllHon k>< YOU' flO (if
specified), N~IIolL.FTC. 80. 159«, W ,Palm Bellc:h. Fl33of16
Talepholll 1305l683-9587

FOR SALE: 110.-.adkl and TV IIA3ft wiTh eaoav. S1I1O.
Trinwn1'IigI'l1mp,1lNdphol_.I'IigI'l~." _ . S6 u..d.
goodUX226.UY227t.-SSNChSASEIOfInto H l..aah.19
E, 15781.. Souttl Holland. IL I!IOoJ73

PORTAQUADS

--

~ MOBILE ANTENNA HOTLINE r.

....... (919) 226-0496 ~
_"'_' \ . _ _ _ uzilO

\_"' _ _ "' 10... \_"'__._.._ I""_ ... , ".10-..'... ..... ..'..-- ..".- '.....'__ ..,___ "1'10_''''_ .._w. __....._ J'J"
I _ e .. . ... ..

...'_ _ ..._ ""10

." ._• ••, _ ...._. lIS

""_"'_J .,_ "3"
_U ...IOn'OI.... . ACC~lI

_ ... iIoCIOCl= .._
_ ,_-.:._ _ • • ooc lm"

/ 2MTR &220 MHz
FOLDS INTO CASE Co\. ADD

SPECIFY BAND $73.95 6% TAX

~ JI .RADIO ENGINEERS
-, V39Al MT. BRUNDAGE AVE.

SAN DIEGO. CA 92111
619-268-7988

-OEP·. COAXIAL BALE­
IEUlllOII1J.., 11 . "''-' "' ... _ ...-.
1nDf0l .,lIlG21JII.1I. .-.1.11. _ ...-.
..._12... .., 11 '-'1.11. _ ...-.
1nDf0l__11 .-.1 _ ..___
MlWOl__ ,,~_ 11111.

__C .... . . S'.
~O 0l.fyJ>W___ 1-00
UG-lID F_....1I13_ .,~

P\.4!M UHF l'Ioog_fIIIIe 1.1l!i
UG-l-" IOBIwlIIOUHFjwcl< 1.!1ll
u<W3OU ........UHF plIt,og '-'0
UG--aA ..~__. . , ~

Z (;O#,fPt.ETE s rOCK. SAME DA VSHIPPINGe3
11lJ.4RouN Ill. E.~. N.,J. 1I1f31,201/Ml..u4

KEHWOClO A/IMnfIa T_ AT20CI lila _ . 1125 Cal
201~207.

WANT£O, H.-craflef$ s-3ll 'ac I ..., Slata (lfIOIand cord­
tiDn. A.J , 5miIh, 3ot1o""""" Ad~.OvIerd.CAb)3(l

SELL _ral1efs HT-37--, good condit1Dtl. incIud-
eel Sl00. IIolI<e f'Qpouich. KA3HEL 2!M laloghor 81 .~

town.PA 15905(0•• 1' dlI~ wpm» llpm61 4-2eB BS37)

WANT£O, Kto""OOd TSl20S. A72Oll. and a lKW HHIO IIol
BmP.Contact KMVF N, Tony E. 9yNfn. 520N W. 33.OKC.OJ<
73116

S1200CASH PAlO Io,eo-r.anl.- COI,CIIItf type .9OT,S600
fOf RadIIr ... PPS-15. l2OOfOf 'adkl type PAC-T7 ,Ca_Of *l"lIe
lIolichHl P. r.lufJlh'l' . 11621 v.-VIe,*, Rd.. UicMide.CA9'2040
(619-561·2726).

TAADE?? SSTV RobD11O & !Ill fOfclean WOfI<lng FI-3rilOMJAR
,-*, ,ew a.,.,.WB8HU. • 19-«7-.8229

SAlE. KallMlOd TR-J'950 2 me\ef FN I'.... JI..' . co'ipIeM
IIolInt lXlfdtion. 1195 Ku.NN. 116 N Airp;)l1 Rd . I'oaf,., . fL
3230J7l9(M.~64 434 4).

WANT£D: _,.ft""' 5-22R fIC I ••' ,Statajlfif;eand cord­
lion , A ,J $mIth. 30t1aPtIninIuIa Rd~. o.:..'d. CA 9303ll.

WANT£D AipN 76 Of Drake L-7 Of KefMOOd n.e22. .......
~. K...........,;J~ rt N iIl.. ...... ",P· l .IIolP-2. 83016
KIlIIol K.1l9O Ve,milo.. T'.. GilbeI1. IIol N 557.1

WANT£D : Arrf H....... w/twa,. IOf lfII f199.-IA COf'1IU!If AIeD
wantad. low COSI ...ofl<~ HW_7OfHW-.6 PIiloe:ae COf'l\Id TIf,.,
Dolen. 229 I-IoIIy lane. E.. GI'Ove VIIeoe. IL 60007 U.SA
PlIo..... Etf1tl!

ALL MODE MOBILE TELEPHONE INTERFACE
FM - AM - SSB ± 50 Hz.

NOWl With Hard Line Quality

OPTIONAL:

DTM F TELEPHONE
ITPE SPEAKER!
MICROPHONE

--
",,­.."....,•

•
.:.HOT L WE •887-;'-"""1-.

HOTLlNE.OO7 is a fully automatic simplex telephone interconnect Operates through any base transceiver with FM-AM­
Squelched SideBand mode. No modifications to the transceiver. just connect to the external speaker, microphone and phone line.
VOX operation both transmit and receive, Selectable tone or rotary dialing. Repeater pickup operational also.

• Programmable access code 3 or 5 digits.
• Adjustable VOX both transceivers and

phone line. digital processing delay (DPD)
• Will not transmit when frequency

is busy, 7 second clear time

• Programmable CW 10
• Adjustable microphone

and line gain, no lost words.
• Microphone jack for continued

base operation, no need to cha nge .

• 3 or 12 minute timer
• Dial restrict switch
• Ringback (reverse patch)
• Accepts speed dialing
• Operates on I I5/220 VAC, 12 VDC

Prices and specifICations subject to change
without ocoee or obligation

NOTE:
(714) 630-4541

C1RCt..E 12 ON READER SERVICE CARD

1275 N. Grove Street
AnaheIm, California 92806

NO EXTRAS TO PURCHASE FOR OPERATION, TRANSCEIVER AND PHONE UNE CONNECT TIME 30 MINlJffiS

SETS THE STANDARD FOR OTHERS TO FOllOW !

Commercial qualily is your assurance.
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1

•
HUSTLER

TNT ••• WHERE YOU
GET THE SERVICE
AnER THE SALE!

MIRAGE

SANTEC

CHECK US OUT FIRST!
(WE HAVE THE BEST SERVICE IN THE INDUSTRY)

BEFORE YOU
BUY FROM A
WAREHOUSE

EXPLOSION
OF NEW

EQUIPMENF
VALUES!

VISA/MASTER CARD
FREE SHIPPING
ON MOST RIGS FOR CASHl

S.A.S.E. FOR OUR
" BENCH-TESTED"
USED EQUIPMENT LISTING

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

4124 West Broadway, Robbinsdale, MN 55422 (Mpls./St. Paul)

CIRCLE 150 ON READER SERVICE CARD

GEM·QUAD FIBRE·GLASS
ANTENNA FOR 10. IS. and 20 METERS

Two Element s $235.00
Extra Elemenl$ $164.00

Price is
F.O.B. Transcona

INCLUDES U.S.
Customs Duty

KIT COMPLETE
WITH

• SP IDE R
• ARMS
• WIRE
• BALUN KIT
• BOOM WHERE

NEEDED

2 element 2-meter Quad Nle on re­
quest . offer with purchase 01 Quad.

WINNER OF MANITOBA DESIGN
INSTITUTE AWARD
OF EXCELLENCE

Buy two elements now - a third
and fourth may be added later with
little elfort.
Get a maximum structural strength
with low uoeight, using our " Tride­
tic" arms.

GEM QUAD PRODUCTS LTD.

Measure Up With Coaxial Dynamics
Model 83500 Digital Watbneter
The "Generation Gap" is filled with the " new" EXPEDITOR, the
microprocessor based R.F. AnaDigit System.
The EXPEDITOR power computer... you make the demands, it fill s
the requirements.
" Programmable forward AND reflected

power ranges.
• Can be used with the elements you

now have.
• Compatible with all Coaxial Dynamics

line sizes and power ranges.
" 18 scales from 100 mW to 50 kW.
Contact us lor your nearest authorized
Coaxial Dynamics representative or
distributor in our world-wide sales
network .

COAXIAL
DYNAMICS, INC.
15210 Industrial Parkway
Cleveland, Ohio 44135
216-267·2233 ,-8OO-CQAXIAl
Telex: 98-0630

Service and Dependability.. .A Pan of Every Product

PlelL'ltl -..d all ,,,ad,,r Inqulr1e~ dl ,ec lly.

Say You Saw It In CQ
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7 MILLION TUBES
Includes all current ob·
soete .annque. taro-to-find
receiving . transml1llng . m­
dusmat, radio lTV types
LOWEST PRICES. Map
crercs In Sl OC ~

Unity Electronics Dept . CO
PO Bo. 213. Elil~ b tlh . N.J. 07206

We specialize in CB rad io modification
plans and hardware. Frequency and FM
conversions. books, kits. repairs, high­
performance accessories. Our 11th year!
H)-page catalog, $2.

CBC IN TERN ATION AL P O eox 31SOOCO

PHOENIX AZ 8$046

WANTED: 1Il......I.nd IC:,*,,-lic tor $wI.nCyg...,l ModItI260
Atty help would be Ipp.ec'-led Torry VerehiO, ll20 Bowers
Ave., Ru""'l'lT!8dll. NJ 08018

RECEMRS N.t~1 NC-188 $75. NC-3OO $85. HaIIlct.lI.....
S3llC $:lS. S38E 165. S408 '"'S. Knight ~r Floamer ,",5
K6I<ZT. 225S ......nde< . 10I 0I0a.CA.93~

WANTED: Mint. ROUND s-un.. 5151 , CoIIir-. ..... 10<
75S38-C,I'llI'ltaOl Urtw.-.aUninurn bOo•. Tm
Colbert. WAllMlV. 9u11On.OH~1

MlUEN H.gh'o'dlaQ4Coo'_1OO1 "'37001 RedOlbllcl< N.­
S3 50 eech poMpeld RIo~. lV<,FM.. 16 _ Rd . An-­
."",... MA0181 0

ATARlllOOXL Hl50 lltIw. 1025(1f1rl1er. 103(10,_ ..... _.
CCHIfIS. S32S~ IoIX-8ll pnr-., $135. I..atwlV Aldrich. N
Spiio..,r....,.VT 05 150-0073 (802-all6-8121)

KEN'W(X)[) YGoIs.!iCNl DM.a>: 250 HZ CW 1iIIef. _ S9O. &
KeoiWOOCl SOl TCXO. _Sloolbolhlo< fS.94OI93lJl.CoIir-.
1ol""281 mk:,opI'oone S35 (lor KWI,I-38O) A. Eme,ald. 8956
Swallow A... , Ftn,Vly, CA92708

ZIMIolBEAM Pl\ased ..v.. beam antenna (K..aB). need*,h­
nical help, send lei no . • ".nge SKED. Gary Van o.el1r)cp.
VE6BIJ. ~~~~ 3351 • Red Dee" AlDert•• C8Nlda T~N ON~,

WANTED: Ope'alor manual. lor H.I Ik:'al\efS SX~2 and
SX-42, R. ""ill" r. 5217 43rd Av".• Cl.. NW. Giv Harbor. WA
sesas

NEW ANTENNA MATCHING PREA""PLIFIER. MILLEN Rll'R
"92109 30-&1 dB gain wllhOut rear calli""l. 6AKS lube
S3S,00 polItpald R&lptl-Mnoinl. 16 H"IlSOln Road. Andover .
I,IA0 18 10

FOR SALE, T£T 2...._ t>Mm IOf <<It.l and Ham IV ,otor.
pacIc&ge tlMl .U picI< up K09TY. Keo Woll". 60>: 13-4.8uffalo.
IN 41925. Of pI'lOf'o& 219-218-70

HELP'~ any<;Omp,llllfp'ogr_1or Ih&Atari 8IXlX1. 1·
ing to_leu. radlo WWpay N2GOS.110T.IlIllI"'.Yd&A ..
BronxvWe. NY 10708

IolICROLOO AlA.l Co,"hodOf" 64 1n1811ace RTTYCWIASQl
AMTOR rnoc:tliatl6l lJca _ 5151) uPS 1roI;l<ded. N Wald ,
K09NT.3138N Semina,.,,0Iicag0.ll606S7(31~

YAE.SU FT·23CJR CCIlil(lad 2'S'N 2M. _ . $225. CuII'lc:ran R-3
mororil-:l 20-10 ..rticaI. 5135 Oaiwa 1.A-203S...,.,_.
560. K1LEC (l102)88&-8121

TEKTRQNI )( OlIcllloscape Probes, _ . big dleoounl. SASE
lOf Iisl SatI or t'ade lore li......r ~"ia' .-rts. ....euum
ClP'CIIOrl/ffllars,A. Eme' ''Id. 89!)6Swallow, Fourrtalll V.11fIy ,

CA''''''
SWIlP !Of van-ral c:ove.-age ,eceIve< OfHIl 18 mm P'O!K1o<
WI'" ca'rying cas&~ sa-ru. 11 Wlr'dWm lOOO.
SIal.., ....1Id, NY 10314 (718-69l111Olll1')

H"A'R'K RIdlo ......ctwtl$ IQoo- _ "a".. tt.If , Enjoying
RIdlo Sl!S6 Bimolll!'oty , EIeo:tranic: Aoocal_. 230ll Qarfiald
"304.Iol.....loiN SS40S

TV SIGNAL GlEN AMIFIoI 3---260 IoIHl ....5 '" c;IrCUiI capa­
cd....... S30 HP-l000 I..Dw Freq SId 1Or:y-llXlkl: S8S
K6KZT. 22SS AJaund&f. Los oaaa,CA 102סס93

WANT IoI 'HTee.. s-ure.$151 . $M.3. 1ol1ol·1 . 200 Hz. 500
ttl , IlOO ttl. 3 I ~HZ liIIerI,SEll EZlI...-ty 11""'1118#.".,.
atw! 80 ' ....~rting _ . $400 PiCll up 0l"Ify T N Cd­
Dart. WA8IoILV, Burton.OM «021.

WANTEO .K«MCIOd TS-94OS. TR-2llOOo'. SoI!e1l11e TV all!ellna
poar!lOfIIIf , SatI; O'a~a L·7$. WH-7-$S7S.00. T....T.,; 2S2IoIO
~ IlO'WI'r IIUppIy S8S.00 COR TR-44 COfll,olllOz S20
Kg lolK216-865-6&41.

FOR SALE; Or~It\ll1 ANM'RR·2 Ind ANIFRA.$9 TlChlllcal
lolanual. 23S .-"'" 01 which 111I'. Ire 22~ toIdDut.
«SOOplui S3SOshipplr>g, ""..lmllianJ, Fuchl. 11 I'tymooth
La"".Swampecotl , lol A 01907

WANTEO; USAH"m Stamp First OayCavera polItmar~ed......
chorage ......s• • . December 1S. 1964, to eompletl topjul col­
leeHOIl OIl Arnsleu, radio stampl. KL7HBV. L~11a John . 41 18
""endanhall Blvd .. Ju""au. Alaska 99ElOl

SCOPE SIIAe. HIP 200B AUOIO OSC. 9C 221AJ( Freq Mit .
cp·1 pilla HAMTEXT C-64 Carl P~up 0IlI'y . Ant r-.bll
0/1".., K2FS 1·718-3S3-a48S

FOR SALE TH-4 Hy.Qr in 10 fl'lru 20 ml' TRI beam S9S ....
t_1NC183 al balld receive<S125. ZaMI! 300().1 T.a_
anile , t( "r 5100. COncord Mod 444 AMI 11I(II rlCOl del
120.S834 lranacelYer lll-l1Omlr Wf!I'I S82-tA ..... ampI~...
S27S TwoS... 3 cnannel CS --.. td;_ SIS Q.Tranl*­

ancWlg " ..oaf\Irtnef lor dipaIa __ " _ " 512 . ,,-Ih
RD-l needlcadeSl0 ."-fI'IAM'l_i1f~oca

..-SIO 11I good QI;lf"dIion_ ~ II ...... '"
T K Brown. ReI 80>. 225. Fo<1<a PA 186111

WANTEO . IB 1100 IXlUnftIr _ong Of not FtIiCl.8olI 708.
Orange C/ly. FL 32763

AMATEUR CENTER

SELL·TRADE

PHONE (605) 886·7314

New & Reconditioned

HAM EQUIPMENT
Call or Write Us Today For a Quote !

You'll Find Us to be Cou rteous. Knowledgeable
and Honest

"AMERICA'S MOST RILIABLI AMATEUR RADIO DIALIR"

STORE HOURS:
' -50 • .•. laT)....,......,

OPel u,TRDAn
""'·1 '''.(aT)

QOOI>
SlfIIDIn,"'··n

AEA AMT-l. REGULARLY $0179,95

Iffil~ NOW ONLY $299.95
~ THE AMTOR TERMINAL UNlTl11 Works with any

P.O. Box 73 ASCII terminal or personal computer with a term inal
208 East Kemp program. Alsoworh RTTY, CW, ASCII.

Watertown, SO 57201 OlDER YOURS TODAY I Limited quantities.
CI RCLE seON READER SERVICE CARO

UIltO (.4'1_--TWI 1 1'T5OI
....m
JtIO.lDftI........
UIU.DlUA IInCO

,,""

.....,.,
on.".....PfCOMM

01lS1Ul-JAm
UJn'IClla
IDl
11M.......
."
MlMl·PIOOUCn
....G!

I

WE SERVICE WHAT WE SELL

Write today for our latest

Bulletin / Use d Equipment list .

For more lhall 040 'f8O'" _

nove been M ....ing lhe amateu'
cammunily wilh QUAliTY PIKlOUCTS and

DEPENDABlE "S-f-R-V· I-C-E" and, _ fully inlend to
corry on this proud Ifodilian wilh eveo .wJIl:E new
producl lines plus !he same ..to.... Ifealmenl yw've
come 10 rely on. Our recondilooned eq."hpmenl IS o f !he
lines! quolily w ilh 30, 00 and eveo 9O-day pam and
lobar wononlies on M lected p iecn .
And. ... ,.. ,Ibel . ..

W
AIIlCO
AIIIIlTlOll
AII11l.................

IIKWIS1S...
IIlKIIII-­C1/SIKI.UT
01•••
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l
,",,,,VB

Perfect Fit

KAG L'!(~r the top
PROTECT your GEAR

_ -Cloud Gray
Five CoIOf -reer Blue
Choice - tnce Gold

•e""'i;::::~""~, l ear - Slate GrayFinest - .' _ plasUc-eoated -anverGray
PAK Nylon . '\. Double backi n, "

water- Amateur Radio Covers Strength
Repellant $7.99 to $1 1.99 Edge-Seam

- KAGIL now has MINI-Coversfor your (
accessories - Oover-protectjon for units up to Visit the KAGIL booth
151nches (38 em) tolal H x W x D-(or less)- at San Dlago N8Uonai Convention)
strom $1.99 ·2.39 ·3.99; Lt. Gray & Inca Gold only
Foi~ASTER'ServiceLSend SASE today l or samples.
brochure EXlensive Isllin to :

KAGI LP.O. 80' 06780 Portlaod ,OR97206

. ._--_. _ - ------- ._ - - - - - - - - -_ .. _ ---

CIRCLE zo ON REA DER SERVICE CARD

See your dealer or write

GO TEN-TEe
ULTIMATE

TIRED OF THE
TAl WAGGIN'

THE DOG?

TEr\·TEC's ULTIMATE high frequency mobile antenna compli­
ments rodav's smaller cars with a sleek hig:h performance design
measu ring less rhan 611z fecr and weighing a bare 12 ounces. You' ll
never haw to fold the ULTIMATE antenna . . . or J.,'llY it wirh fishing
line 10 keep it ve rtical and resonant at highway speeds. There 's less
mass to resist the wind, yet the ULTIMATE is ruggedly bu ilt, easy
to install, and packs a no compromise punch so necessary in mobile
operations.

The ULTIMATE features a longer coil housed in a durable fiber­
glass shaft. Air is forced from the coil housing: and replaced wirh
he lium. a stable gas that mixes with no other elements so it helps
eliminate corrosion.

A telescoping stainless steel whip helps facilirarc tuning. The mounr­
ing: ferrule is chrome-plated hrass and fits standard J /8" x 24 mounts.

Seven " easy-on-easy-off' antennas cover 10 through 80 meters.
Swirchahlc Mobile ~fatchl'r availahlc for all hands.

'
r~rTEN-TEe,INC..e. SEVIERVILLE. TENNESSEE 37862

XMTR

~_ . ...n<$...._ N._..-_.---~<_ .... . OUT>

--~--....- . ...' 'CO•

THE BE:>T PLACE to BUY. SELL or
TRADE NEW a M USED EQUIPMENT

NUTS & VOLTS MAGAZINE
eo x 11 11·0 ' PLACENTIA. CA 92670

j114) 6J2-772t
,.,., Thou..... of R.oden N.l"",,_

h "']' _

ONE YEAR U.S. SU8SCRIPTIONS
$to.OO • 3rd C,... . $15.00 • 1.' C .

• 3-5.00 . 1II.tlm. · 3rd CI ..

40m Phased Array
-the Easy Way!

CIRCLE 19 ON READER SERVICE CA RD

NEW TS·440S SSB 2.1 kHz matched lilter set, COll S,"!S

01 one each 455kHt and ooe 8,8MHz 8 pole crystal
lilte,,;· $ 150.00
TS·4405/430 2 Crr.;tal F,ner Package COOSlS!S 012. 1 or
1.B kHz sse. 400 Hz IX 250 Ht CW 1,lters · $1 10,00:
Ind,v'dual crystal hll ers · $60.00 each,
TS·9401930 CW 400 Hz 8-Pole malch set . mounted OIl

pronte<l corcu,t Doards . $150,00.
T5-9401930 sse 2.1 kHz B-pole matched set •
$150.00
9301940 sse ·Electron", Sw'tch Kit · Transm'l l hrough
orog,nal l, nef'S - $30 .00
T5-430· sse 2.1 kHz ceseeee K'l · $75,00

NEW FOR ICOM RADIOS
E CT r_omer>l torFL·UA $'19 00
E CT~torFL·~2A . . $85.00

Fof"lCOM 2711471
8&lO_SS_M~ . . . . __ .. .. $l!5.001110.00
CW400 liz . . ... $8~.OO

FL30. FL32 & FL4~ wwe.in rOl'IOC""""'" . . .. $60

Check RSI tor NEWI,ner se~ct,on gU'de covenng many
olher rad,os.

INTERNATIONAL RADIO INC.
741 SW South Mac:..... Blvd. Port St. LIICI. FL 33452

• (305) 819-41868 ~

-

--

CIRCLE 12<l ON READER SERVICE CARO

HQMEBREW TELEGRAPH or wi,eI8ss keyS or paddles
wanted.Dick Randall.K&l\AE. 1263 Lakehurst Rd.•Uvltrmo.-e.
CA94550

Crystal Filters,
B & 10 Pole for
Kenwood, ICOM,
and YAESU

.....,
OPTI- PHASOR'· by B"'eyT~h
• Change direction inslantly
• High FIB, adjustable phasing
• Low SW R over entire 40m band
• Just 2 dipoles gives 4 db gain

$119 95 Also ""a'_ ....1I> ""'lCtI8<l
• dJl)Olesa M '-l "'-

Che<:k. MO. VISA. MIC
Call o r Write for Comptele Catalog.

ICOM, AMERITRON. LAnSEN , MOSLEY. ETC.

sUt'fRoNics
1587 U.S. 68 N Xenia, OH 45385

(513) 37&-2700

WANTED: ClId8r mod&I bugs. unusual bugs , and miniature
hand keyS. State price. condmon. Dave Ingram. K4TWJ. At
11. Box 499 . ' 201 South . Birmingham. AL 35210.

FOR SALE. COlHam RadiQ.QSTf73 magazines 0 35C (lhru
t 915)and SOC(t 97lkJp)each. including shipping. W6LS.2614
EmpIre. Burbank. CA 91504

CERTIFICATE torproven contacts with all ten Amer ican o;lis-­
tricls SASE toW6lS.2614 Emp;re. Burbank.CA 91504 brings
data sheet.

Say You Saw It In CO

ease "" a ,ell er inQuir ieS dire<:tly .
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NCl.-2lDlPAATSUShnd ........ AdoCOrow •• 7 •
SASE. ........J. fudw. 11~ .......S 1$ 4l.Mo\
011107.

WANTED:~ bug . prel.rKJIy pr.WWII R111Pl Conly.
819 .....rletl. A¥fI,.SUl'\I'lyVfIle. CA 9oCOfle

H'A'R-It AecIo~,--T""~ ow ............ cIi'll
en 1 • • _ $146 tl'IO.". r-. 2308 QerIIeld
'30<1. ..... ; "'N 55405

TElfOfW'H KEYS. CdIec:'" I kOO p".11a!J5 bugI.. SJ-rIt
...,.. and pte-1l1llO 1 I U....1..... K5AW. .... II E_~

1128 t.lU a, •Rld'ercllion. TX 75081 (lei. 1~4-2:M-1e53J-

HEATHKIT 16-102 AF Sigl'llli Gener,tOf $25: 16 Key Plpo
loooh-1one ped $21: Ha"-$lze 80 meIer dipole $24 ; Clw"\ei
Bright 4115 Buckley Ak%Ie CI.. SI. Loole .MO 83125,

WANTED, ICOM lC-SP2 .-kef. YAESU 'fC.2 2 mel_ <;Of>­

'-"1<1... . end YAESU XF10.IlHS c:w fill... unII , C.T. Iiulh. m
I .; Imor. 81..TlIfifl. OM «883.

WANTED, sa-tie Of""""'" lor ClIogg FU-Oll C.~
38'75 Uta_ Or.•Flo....,....YO83033

WANT£D, UMd 1.... "'Hz",,*1'" in "M)rl<ing cordtlon.WrtM
10 NQtw.~ BIshop. 312 ... . «\*.on.-.lA 52501.

FOR SAlE, StltrMft-250 6 meter willi PG""8f aoppl'r. lJlMker.
...., _,... $150. 6 CMC fIdIo8 VHF F'" $10 00 • .
W{)9FHY. 5OO l.Inll8n SI .. llllport.PA 19533

WANTED: FT\I.7Oll VHFIUHF~ T__ lor
Y_ FT·n AlIoomodlflcatu-!of' ReQ I iC. HX·l200b...
........Nin~N~20WI' ....'I Sl .• e.nmor.."'O
21201 ( 1-301~.

FOR SAlE, f'l*>I.{ 1:1~ twUI S52.VS, 0r8lw IllO _ n
~!IMf $9,VS ,~1I*I:P'00'.1 '1_ ...tlngc:onlrol
GD-1778C .-.d) $29 ,95, W1TSP. 70,....,. Rd,. W•
I:*>. 1M 021lle.

NEED TUBE CHARTS(Of copy of) lor 550. end 810 ..rwl.hJbe
1..1.... B&K Oyrw-Oull< model. KA7WZM. 312 File< Ave.. Twln
FeU,. ID 83301.

WANTED: IflIIlVCticn"..,.,.. _lie. WIll~ lor 1M
HW" , 'NIl~ lor or\gInIMOI CGpf WIll .......,., OriIdT...rd.
KCeGP.fI3SIiS HIkIW1. W..u.r-d. "'I~185.

WA,NTED, h.... l.lMioo.1O coo._.W~ ElIICIrIC l!Il». QP8f-
.,... , .... 10 Kenrooood HT-2lIllClA.. W F '.u. W2HDfoI .
920~ Rd . Nollh PMn BMcIl. Fl3$4Ol1 402l

CIRCLE 110 ON READER SERVICE CARD

Automatic
MOBILE ANTENNA

>.,,," ,rUll CO\l u GEl ALL tI&' .. U TO......
TIC S [L[CTIO IlOVE _ •
• _ T. _ _ 011.... ~__ W~..
GItOUNO lllauOlT 5"01"£"5 • ,.. 11_
-~'l ' u. ----" . " .. ,_."
c ....." __• • " ......1'_ ._ _ .. 80 __
..._. -SL~' 0" __..
_. _ ••_. _ 2000 __
PtP __L ,, .. _ ••" u••
_ .. 10 __ ••'I&.L .......,. .
AUIOST ..VI BLE . ... ....

..... • DX __ T.. CO_ IIT-
MUIT", IIl5T'IIIeTto AAI: __ 2 _ ..
..... .... ALL_ I_~_ _ .
_ __ ..._ _ I:nll . COMPLIETIEU t EO .
e.o ftltG-SSU 0;..... ,.__ "L:t ~ • _.. __.._ _ ..... to _ .., full , TII\lo-
~.._ _ __ao-'$-IO _' _ _we• .•l1
.... 00000 . - ' 2fI _s.s.ss
.... >020._ 2O-lS40__ ' I;;< _J ..
_ 10 .....__ ' O 'l'O-l_ - 2 _ 113 _ Ite
S END FULL ....tc:t FOR Pl'llI:L "" lC. _ 5 ......
........ _........ .. • \/1 IK O.
"Mtll EX'", G... "_0.. [.a _ .. ~ '_30"~H-:'~33
_ .._ . W. _ .. 2_3 _.IP.. CU'4 """' _
... . 10 ..,-. ..... _

WlC$TIU. .. IU L C TIIlO MlCS
-.. lie "'_ 588.07

, •

"Introductory price good through 8131186. RegUlar list price $699.
Dealer Inquiries Invited. 30 day money back guarantee. 2 year warranty.

Send for a free brochure or give us a cailiodayl

-separately,
Model 950A $499
Zenith ZVM·1220

Camber) or
ZVM·1230 (green) $100

Keyboard $100

Menu driven display
Muiliple windows wllh
screen editing
On-screen cross-hair
luning Indlcalor
2 year warranty

From the Hams at ColoRadio Research
The Model 950A Multi-protocol Terminal

PACKET
AMTOR
ASCII
BAUDOT
CW
VIDEO
R5-232C Port
Fully programmabla
tonas (1·3000 Hz)
All standard baud
rales, 45-1200 baud
TTL port for
station control
12 VDC oparallon
(excepl monitor)

(303) 687·7382 710 Grove Ct. Loveland, CO 80537

RESEARCH
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Capt. P.... H, Lee'.~I
An'enN H.ndbooll b.e.......
ct.ssic: Its fint printing.. Out of
print for yu.... this S. CCN"

Edition has II. In brought out in rwpon•• to your .....nd and the
"1' c'. of the .....ice. Among .... IClpk:s eel cered .re wertic81
.nt...... IhllJilY. design. Instal..tion. end construction. Sop Icltic
inf~tion la vi .en on Nl'tical Sri'll". feeding end nYtchlng.
short ...-ticIIls, growwJ effects., end muttit.nd and sing'. band
""iuls, plus tntr. I, • HCtion thlil answers many of the most
commoIilty asked qulStions -baed WMticalantennlis 'orthe
.ma..... The Slc1J4M1 EdItion ...Iures en Ilddlndum on antnt....,...,.
dllton for 160 ........... Ihe band thlil finally is coming into its own.

Ofd., JOUr copr IIOW.

CAPT........ N. LD., USIl..L .........

It's Back!
THE ImmUIII••

VERTIIAl
ADTEDDA
HADD DOH

hU1lilin.

REBA!~~ln amateur
• Crank-up Towers • Rotators
• HF Beam Antennas
• Rebates are based on itemized proof of pur­
chase dated July 1 to September 30, 1986.
Each product must be itemized by model
number and price.

• Rebate:
S200 on HG 54HD/HG70HD Towers
$100 on HG37SS!HG52SS Towers
S 50 on any Hy-Gain HF Beam Antenna

purchased with Ham IV or T2X or HDRJOO
Rotator

HUGE ANTENNA SALE
SPECIAL PRICES ON

ALL ANTENNAS IN STOCK FROM:

IO.,lIINONOI

tQ) J I'll lennOS
~~Isen rl

n 111101

TELEX. rIIltlLiliIIJ

•

P.O. Box 440S
220 N. Funon Aye.

Evansville, IN 47710

Store Hou...
MON·FRI: 9AM-6PM

SAT: 9AM·3PM
CENTRAL TIME

WARRANTY SERVICE CENTER FOR :
ICOM , YAESU. TEN·TEC

DISCOUNTS ON RIGS AND ACCESSORIES FROM:
AEA, ARR L, ALINCO, ALLIANCE, ALPHA-DELTA, AMECO, AMERITRON, AMP SUPPLY, ASTRON, ANTEN NA
SPECIALISTS, BENCHER, CSI, CALLBOOK, DAIWA, ENCOMM, HAL, HEIL,ICOM, KDK, KENPRO,
KANTRONICS, MFJ, MICROLOG, NYE, PALOMAR, ROHN, SANTEC, SHURE, TESYSTEMS, TEN-TEC,
TOKYO HY-PDWER, VIBROPLEX, WELZ, YAESU

. 800 523 7731 Indiana call 1·812·422·0231
For Orders and Price Checks Call • • Service Dept. 1-812.422.0252

Say You Slw It In co August 1986 • CO • 109
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USE FREE INFORMATION
YOUR SERVICE

For lur1her Intormatlon on products, d••lers, or literature

F
in this issue, circle the appropriate numbers below. Be sure
to Include your name and address betor. melllng.

It ' .010" ",e-Tun'", Good1 RIIo-1t Jut' Do•• Not Wo,. ! , , , • • , • , ,
" " 12

Evuy HF mobi1~ inltanation h.. ita E 12 11 15 11 17 11 11 20 21 22 " "o...n ch.r.ct~r l.t1C1. and the antenna
E 25 20 27 21 20 20 " 32 » ... " "mUll be t uned t o fit them. Only the

SpidcrTto Antenna .... i t h itl patent.d 27 " .. .. 11 " " .. .. .. 17 ..
tuninll 11.."•• c. " be tailored by the II 50 " 52 " .. "

,. 57 ,. ,. 10
Usef to f it h ll own requlrementl, Jr the

I " 12 " .. IS ,. .. ,. II .. 71 72antenna I , late r moved to .. dlrrcrent
Inlt.-llatlon, the Spider'" un al""aYI be

N " .. " " .. " .. 10 " 12 " ..
fe -tuned .. needed. IS ,. .. ,. II 10 " 12 " .. " II
••wa,. of Cheap Imitation'! F .. M II ,ao '" '02 '" ,.. ". '01 '" '01

0 '01 ", ,,, 112 '" ". m ", '" ", ", '20
The Mo.' Connnl.n' '21 '32 ". '" ' 25 ' 20 127 121 12. '20 '" 12'Anl,nn.lo' R '» ,... '" '" m '" ,.. ,.. '" "' "' ,..

Mobil. WOt.
M ,.. ,.. '17 '" '" ' 50 15' '52 '" ,.. '"

,,.
No more Itoppin l to '"

,,. ,,. ,,. 10' '12 '" ,.. 'M '" '" 'M
ellanie coil• . Once A ,ot ,.. '" 172 '" '" '" '" '" '" ,n '10
the Spider' " Antenna
i. tuned for 10, IS, T
20 and 40 (or 75) [ In...... IMue date h....
meters, ju.t twitch

0
(mo nth) (year)

your transceiver fr07 (must be completed to proc...)
band to band-the N
antenna will follow~

Nam.by itself. __ ' ., ro"

C_ ......... De........O...., DI,... Add,....
s.. UeAt SIn lUego Netlan" Con~t1on A City

R St.,. Zip
D

Phon.

MULTI-BAND ANTENNAS
7131 OWENSMDUTH "'VE N U E. !lUlU Z6:JC

C"NDo... " .... Il . C"LU'.. 913lJ3
Tf:Ll"HDNl : 1.1.1 3 41 -546lJ

Dan's Got It All

• FT·757GX

ST·20T
SANTEe

WELl CORP.
VSWRIPOWER METERS•

KANTRONICI •
KPC2400
PACKET AT 2400 BAUD

•FT·209 RH

•

• •

"
--: . ---: : - --

., •
, - 1\10~

•.... -, -
- •

CIRCLE 87ON READERSERVICECARD

TR·2600 TH·21 A

TH·21AT

KENWOOD •

TS·940S

•

IC·74S •

All Of These " Good ies" And Many More At Super Savings.
Come See Us Or Call 1~241·2027.

t .Q [ICOMI

• TS-930S

TM.2S70A ·

IC·7S1A.

Britt's 2·Way Radio
2508 Atll ntl SI,..t
Smyrn. , Georgll 30080
Belmont Hilla Shopping c.nter
(404) 432-8008

......u •-- ] : ~,
-~.: _-.- ~- -, :,--.- --• - - - ,• ,
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PREAMPLIFIER Advert lser's Index R·X NOISE BRIDGE

..- --• -OM-u.
"

-OM
-"

"
- M

"
-M
-"-..,,- -.-.M. _...

• I' h'...., .-.-... "'M•• ..

-teem the truth about your antenne.

Send tor FREE clillog Ihlt.hows OUfCOm·
plltillna 01 n0111 brldg.., SWRmltlfl. pra·
ampUl llr., loop anl.nnas, VLF convertlrl,
audio tlltlfl, baluns, RTTY Iqulpment, 10­
rold. and mora.

The P.lomar A·X No ise Bridge lells you II
your anl enna is reeonant or nol a~. u u is
nol, whelher II is 100 long Of 100 short . tt
gives resillancea~ reaclance readings on
dipoles. inverted Vees, quadS, beams.
mull lb.lnet nap dipoles l net vert icals lrom 1
10100 MHz.

Modet M-827 $129.95 ... $I Shlpplnglhan·
dling In U.S. and Canida. CaUlornia resi­
dents add s.a lfl" In

Why worll In the dark? Gel lhe inSTrument
that flally works. tee Palomar R·X No,se
Bridge. Model RX·l00 559.95 ... $10 ship­
pinglhlndtlng In U.S. and Canade. Cali·
lamia resident s add sales IU.

eThe only meier that shows EP cut­
put directly, accurately, instantly.

ShOWS power a~ SWR on bright red Ugh!
bars . See PEP a~ SWR wh ile you lalk! Au·
tomlllC "ha~s<J lf" SWR read ing. Power
ranges 2().200-2000 wailS. Worh lrom 1-30
MHz. For 115-v AC. 22().v AC and 12·v DC
models also .v.l labte.

PALOMAR
ENGINEERS

BOX 455. ESCONDI DO. CA 92025
Phone: (619) 747·3343

SWR & POWER METER
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LOOP ANTENNA

Mode l P""" OX lIar 'l~v AC) Of Model
P.... 12·X (for 12·v DC) $1.9,95. Model p.coa
(5 WL receive only lor 1 t Sov AC)S' 29.95. Add
$4 shipping/handli ng In U.S. & Cenada. Cal·
Ilornl , residents add .al.s tex .

An RF sensing circuit byplSses the pt.
ampil l ier during transmit. The bypu s han­
dles 350 walls.

. -

PALOMAR
ENGINEERS

BOX 455. ESCONDIDO. CA 92025
Phone: (619) 747·3343

Mode l LA·' Loop AmpUl ler $84.95. Plug·in
Loops (specify f.ngel 162.95 I118ch. Add $I

shipplng/handUng In U.S. and Canada. Celi o
lornla residents add sales 11K.

Can" neer the weak ones when co ndi tions
.,e bid? Rece iver lac ks 18nsltlvlly on 20, 15
or 10? Gel the world !amOUI P.lomar pre­
ampUller. Tunes from 160 toe mela,s. Gives
20 db extra gain and . low nols. figure to
btlng 01.11 those weak signals. Reduces im·
age and spurious resPOnses too.

Send lor FREE calalog Ih.t shows our com·
platlllne 01 nol.e bridge., SWRmeters,p~
ampllllan, loop anlannaa, VLF convertefa,
• udlo Imars, b.lun., RTTY Iqulpment, to­
roid. and mon!.

Loops pick up lar less nolae than other an­
tennIS. And they can null out lnler/erenee.
Palomar brings you Ihese features and
more In I compact desktop pIckage . The
wldeb.l~ amplilier with l uning control
gives 20 db gl in. P1ug·ln loopS h.ve e~clu·

slve 11I1 feature lor deep nulls. Loops are
avallablelor 1040 KHz, 40-150 KHz, l5G-55(J
KHz, 55G-,800 KHz.nd 16O().&lOQ KHz.

Pl_ Mnd ~ll'Hd4Ir Inqulf1.t;1dlf'Ktly.

SlY You SIW It In CQ

PI_lind IIII'Hder Inqulf1.t;1 dlf'Ktty.
Augult 1188 • CQ • 111
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In odud

the ne logical step.

1

stisD

1Woaffordable radios inone - that's
exciting.

Yaesu's dual-band FT-727R
packs our best HT know-howinto
one compact design. At a price
that's in step with your ham
budget.

Hit hard-to-reach repeaters
with a powerful 5watts on both
2 meters and 440 MHz_

Work the bands quickly
and easily with a wealth of
microprocessor-controlled
commands:

Jump between the separate
VHF and UHFVFO registers. Thn
memories storeany VHF or UHF
frequency, and tone encode/decode
information. (Fourmemories
retain repeater shift data),

Scan the memory channels,
the entire band, or a band seg­
ment. And return to any special
frequency with the priority feature.

Use linkrepeaters byprogram­
ming TXon one band and RXon
another.

Conserve power with the bat­
tery saver It lets you monitor silently
while drawing negligible current.

Band Handie.

And measure your battery level
with the digital battery voltmeter.
There's even a "Low Battery"LED_

Finally, youroperation is
rounded out with features like VOX
capabili ty Aone-touch repeater
reverseswitch. An LCD readoutwith
illumination lamp.Ahigh /low power
switch. Remote computer control
capability. An optional CTCSS mod­
ule.And Yaesu's fu ll line of optional
accessories.

So step up your operatingcapa­
bility now with the logical choice in
HToperation.

Yaesu's dual-band FT-727R.

YJ
Our 30th Anniversary.
Yaesu USA
17210 Edwards Road, Cerritos, CA90701
(213) 404 -2700
Customer Service:(213) 404 ·4884
Parts: (213) 404 ·4847
YaesnCincinnati Service Center
9070 Gold Park Drive, Hamilton, OR 45011
(513) 874-3100
Prices and specifications subject to change
without notice,

CIRCLE 145 ON READER SERVICE CARD



THE WISE CHOICE
Center

Freq. MH z

9.011 5
9.0 115
0.4550
0.4550
0.4550
9.0 115
90 11 5

- 6dB
Width

500Hz
270Hz
2.4kHz
500Hz
250Hz
2.8kHz
2.4kHz

IeOM

Type

CIV/RTTY
CIV
SSB
CIV/RTTY
CIV
SSBjW
SSB

Opt ions Availab le. Options for the
lC-745 include the IC-PS35 internal
power supply, IC·PS30 external AC sys­
tem power supply. IC-AT500 antenna
tuner, EX-241 marker. EX-242 FM
module. EX-243 electronic keyer. SM·8
or SM-IO desk mlcs. IC-2KL linear
amplifier. SP-7 or SP~3 external speak­
ers. AH·2 mobile automatic antenna
system and CC-5 world clock.

Filter

FL-45
FL-54
FL-44A
FL-52A
FL-HA
FL·70
FL-80

Filter Flexibility , A variety of filters
are availab le depending upon your spe­
cifi c requireme nts.

Scanning. The IC-745 enables you
to scan all the memories or to scan be­
tween programmable limits.

More Premium Features. Included
as standard is an adjustable noise
blanker [width and level) for reducing
impulse noise, adjustable ACC, receiver
preamp, and adjustab le transmit power
from 10 - 100 watts. The IC-745 also
has 10Hz. 50Hz and 1kHz tuning rates.
There's also an adjustable RF speech
processor, tunable notch filter. all-mode
squelch and vox. An IC-HM 12 scan­
ning mic is also provided.

1b Memories. Sixteen tunable
memories are available to store your
most used frequencies which allow you
to quickly QSY.

The JC·745 is a versatile HF base
station transceiver with a l00dB dyn­
amic range receiver and a 100 watt
transmitter. PLUS it has features usual­
ly found in more expensive units ... more
features for your dollars.

All Amateur Band Coverage. Plus
general coverage reception from 100kHz
to 30M Hz. MARS operation is easily
accomplished with a simple modifica­
tion.

• All HF Band Transcelver/
General Coverage Receiver

• Fully Protected Finals for
Continuous Transmit

• Passband Tuning and IF Shift
• Optional Internal or External

Power Supplies
• Wide Selection of Optional

Filters and Filter Combinations

CIRCLE 10:lON READER SERVICE CARD ICOM America. tnc.. 2380-116th Ave NE. Bellevue. WA 98004 J 3 150 Premier Drive. Suite 126, Irvin , T): 75063
3071 - .-s Road. Unit 9, Richmond, B.C., V6X H Canada
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