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The new TS-940S is a serious radio
for the serious operator. Superb
interference reduction circuits and
high dynamic range receiver com-
bine with superior transmitter
design to give you no-nonsense, no
compromise performance that gets
your signals through! The exclusive
multi-function LCD sub display
graphically illustrates VBT, SSB
slope, and other features.
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Super e T*rr ient cooling wjat- m using
special air gucting works with .r-“ inter
nal H*.“_“::.r*. auty power hl._][‘]"ﬂ,f allow
continuous fransmussion al T'].-l pOWer
output for p'rtnu idS exceean '|L. "ru nour
bility, dual digital VF
An oplic al ':F*L-:FUEF and the fiywheel
VIO knob give the TS-940S a posilive
tuning “feel.
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LComplete service manuals are available
far all Trio-Kenwood transceivers and
mosl accessories

peclicalions and prces are subject (o
change withou! natice or obligation

X-cellence!

display panel shows CW VBT, SSB
slope tuning, as well as frequency,
lzme and Al- 940 antenna tuner status.
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Henwuad S urnqw trrmarmtter design
delivers top "quality Kenwood" sound.
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Operating frequencies ran-be directly
entered into the T5-9405 without using
the VFO knob.

e (JRM-Tighting features.
Remove "rotten QRM" with the SSB
slope tuning, CW VBT, notch filter, AF

tune, and CW pitch controls
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e Buiit-in FM pius :h_:l'_“ W. AM. FOK
» Semi or full break-in (QASK) CW.
* 40 memory channels

F1 pde and | r:—*-dL.P ncy may be stored in
4 groups of ‘lCJ -hannels each
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TUHE':- from 1JD kHz to 30 MHz.

e} yr. imited warranty
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» AT-940 full Tdﬂ{]f‘ (160-10m) auto-
matic antenna tuner = SP-940 external
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(500 Hz), 455CN-1 (250 Hz)

YK-88C-1 ::an Hz) CW filters; E*.E.i'« 1
(6 kHz) AM filter » VS-1 voice Sy nthesizer
n ::.HJ-‘ temperature compensated
crystal oscillator « MC-42S UP/DOWN
hand mic. » MC-60A, MC-80, MC-85
deluxe base station mics. # PC-1A phone
patch e TL- 922A linear ampilifier

e SM-220 station monitor = BS-8 pan
display * SW-200A and SW-2000 SWR
and power meters.
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More 15-9408S information is available
from authonzed Kenwood dealers,

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnul Streetl
Compton, Califorma 90220



A b
N kenwoop

Power-kull...70 Wat

TM '2 57OA/2 0950A/2530A/3530A

e High performance GaAs FET front end

Sophisticated FM transceivers receiver

Kenwood sets the pace again! * Front panel programmable 38-tone * HI/LOW Power switch (adjustable

The all-new “25-Series” brings the  CTCSS encoder includes 97.4 Hz LOW powex)

industry’s first compact 70-watt (optional) * TM-3530A covers 220-225 MHz

2-meter FM mobile tra;sc’:ive;l_ A » 16-key DTMF pad. with audible monitor  ® Digital Channel Link (optional)

There is even an auto dialer whic e Center-stop tuning—another [

stores 15 telqphone numbers! There Kenwood ixclusgive! .' x L Introducing...

are four versions to choose from: * Frequency lock switch | ‘ Digital Channel Link

The TM-2570A 70-watt, TM- 2550A » New 5-way adjustable mounting i | ,

45-watt, TM-2530A 25-watt and the system Compatible with HEﬂwf:rDU s DCS

TM-3530A 220 MHz, 25-watt. « Unigue offset microphone connector (Digital Code 5quetch}, the [EIEL system

* First 70-watt FM mobile (1M-2570A) —relieves stress on microphone cord enables your rig to amnmatm“? QSY

e First mobile transceiver with tele- to an open channel. Now you can auto
phone number memory and auto- | arge heatsink with built-in cooling matically switch over to a simplex |
dialer (up to 15 seven-digit phone fan (TM-2570A) channel after repeater contact! Here's
numbers) . . how It works:

The DCL system searches for an
open channel, remembers it, returns
o the oniginal frequency and transmits
control information to another DCL-
equipped station that switches both
radios to the open channel. Micro-
processor control assures fast and
reliable operation. The whole process
nhappens in an instant!

e Direct keyboard entry of frequency

e Aulomatic 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

KENWOOD TM-2570A

= COmTO PUSH ON

1M4MHz FM TRANSCEIVER

TONE

Optional Accessories * PS-50 DC power supply for TM-2570A Actual size front panel

» TU-7 38-tone CTCSS encoder * MC-60A/MC-80/MC-85 desk mics

» MU-1 DCL modem unil s MC-48 extra DTMF mic. with UP/DWN switch

» ¥S-1 voice synthesizer * MC-42S UP/DWN mic v

» PG-2K extra DC cable « MC-55 (8-pin) mobile mic. with time-out timer

» PG-3A DC line noise filter « SP-40 compact mobile speaker KE NWOO D

» MB-10 extra mobile bracket » SP-50 mobile speaker

e CD-10 call sign display * SW-200A/SW-200B SWR/power meters h

» PS-430 DC power supply for * SW-100A/SW-100B compact SWR/power meters Tﬁlﬁ,;ﬁ??ﬁ?g?Q?MMUNICATIDNS
TM-2550A/2530A/3530A * SWT-1 2m antenna tumer Compton, California 90220

Compleie senaice manuals are available for all Trio -Kenwood ransceivers and mosi accessones
Specmcahons and prices are -HI.'-*‘rlr‘L [ o Change withoul nolhice or GDJJ‘;HT-":J-’-'

Specificatons guaranieed on Amalew bands only
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KENWOOD

pacesetter in Amateur radio

Dependable Duo!

—— ~,
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The “Pacesetter” has
become a legend in DX
and contest circles.

N
e Lovers all 10 Amateur bands
L
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e Wide receiver gynamic range
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e |[F shift (passband tuning)
- E':L‘.',r":E fl.r‘::,_-tl ".:r'.-'ith [:h]: r‘legati'“&
feedback. Runs 220 W PEP

(SSB)/180 W DC (CW) input on

all bands
* Built-in RF speech processor

» SSB moanitor circult

transceiver.

e Buiit-in digital display, (filuores-
cent tube), with anaio
o Narmow/wide filter s

™ir I..ﬁ I..’ Ir

LA
o RIT and XIT (transmitter

incremental tuning)

Optional a
e VFO-230 external digital VFO
with ve memories, aigial
display
e VFO-240externalanalog VFO
e AT-230 antenna tuner/SWR/
power meter

AP p———
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TS_ 5305 P HF transceiver.

This “Cents-ational” HF
transceiver is recognized
worldwide for superior
and dependable
performance.

* 160-10 meters, LSB, USB, CW,
all Amateur frequencies,
including new 10, 18, and 24

10 MH2

MH2z bands. Receives WWV on

e Bullt-in digital display (six digits,
fluorescent tubes), with analog
dial

e Narrow/wide fiiter selector
switch for CW and/or SSB

« Built-in speech processor, for
increased talk power.

o |[F shift tunes out interfering
signals

e SP-230 external speaker

e YG-455C (500 H2) or YG-455CN
(250 Hz) CW filter for 455 kHz IF

» YK-88C (500 Hz) or YK-88CN
(270 Hz) CW filter for 8. B3 MHz IF

¢ KB-1 deluxe heavyweight
KNob
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« Wide receiver dynamic range,
with greater immunity to
overload

e Two 61468's in final, allows
220 W PEP/1BO W DC input on
all bands.

e Advanced single-conversion
PLL, for better stability, improved
spurious characteristics.

.‘d-'ll
% i g

b
-
-.Jr“*.

m.;:‘. E

=

VET +TME "‘E':-:'E" Pr‘WEFI

-y

)
o
=

* Agjustable noise-blanker, with
front panel threshold control

o RIT/XIT tront panel control allows
iIndependent fine-tuning of
receive or transmit freqguencies

Optional accessories:

e SP-230 external speaker with
selectable audio filters.

¢ \VFO-240 remote analog VFO

e VFC-230 remote digital VFO

e AT-230 antenna tuner/SWR/
power meter

e MC-50 desk microphone

e KB-1 deluxe VFO knob

e YK-88C (500 Hz) or YK-BBCN
(270 Hz) CW filter

e YK-8BSN (1.8 kHz) narrow 558

filter
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Zero Bias

AN EDITORIAL

s-ﬂmetimes 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 it when you're actively involved
with it.

The times have changed with regard to
the advent of the Novice license in the
early '50s. WW |l was over, and the Kore-
an conflict was smoldering on. Surplus
abounded, and there were probably more
522's on 2 meters than Gonset Communi-
cators. At this point some of us are prob-
ably reflecting on those "‘good old days,"”
and some of us just have a blank, puzzled
look on our faces trying to figure out what
a 522 is or was, let alone what a Gonset
Communicator is or was. Today if you
mentioned that you were running a 522,
people would assume (and rightly) that
whatever it was, it was manufactured 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 radio operators.

Thisisinawaytrying to establish some
sort of frame of reference. Those days
are gone. Gone, too, are the hallowed
halls of high school where future ama-
teurs trod wearing log-log-decitrig 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 rules. 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 cultural 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
futile at this point to try and cione our-
selves. There are far more things to at-
tract young people and occupy their time
thanwe everdreamed of. The high school
student of today may not have the slide
rule dangling from his belt; instead he or
she may be carrying a mini pocket.com-
puter. The youngster who eventually may
become interested in amateur radio may
not even have any interest in science or
dreams of anengineering career. Believe
it or not, amateur radio may look like fun
and an interesting thing 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
for 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 different? Can you an-
swer those guestions 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 noandgo on
to what it is? Why not pick out similarities
as some sort of basis for understanding
what it is that both services do or 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 thing is that you are communicating
something to someone using their frame
of reference. It doesn’t do much to start
off telling 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 radiois all
about. Our attitude and our willingness to
help, again as individuals, will do more to
Increase the amateur population than
any group effort.

What you say obviously should be with-
inthe context of what the person (of what-
ever age) understands. After all, it took
considerable time for you to learn what
you think 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 willing 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 within the US govern-
ment another secret. This secret, how-
ever, is really out there in plain sight. I'm
talking about the United States Govern-
ment Printing Office. Not only do they
have regional offices where you cangoin
anytime and browse through about
15,000 titles on just about anything you
can think of, but they are currently in-
volved in a new awareness 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-
turing over 1000 titles, write to: New Cat-
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.

12MPQ Visits CO

We had a visitor the other day, Mario
Ambrosi, I2MQP. Mario is the Awards Di-
rector for the Associazione Radioamatori
Italiani (ARI), the Italian equivalent of our
ARRL. Mario was in this country on busi-
ness and came to CQ to interview me for
their magazine, RadioRivista. Mario is
very involved with awards, DXing, and
contesting. After our interview we had a
long leisurely lunch (I have to admit | do
like that custom.) and we talked about US
amateurs and ltalian amateurs in gener-
al. If you set aside the language barrier,
we're pretty much the same with the
same problems of growth, getting young
people interested in amateur radio, and
overcoming the “‘I've Got Mine"’ club. It
turns out that there aren’t as many Italian
amateurs as | thought, but Mario offered,
“Perhaps they're all on at the same
time."”

73, Alan, K2EEK




RS-232 Compatible

Goodbye to Packet Only Controllers

PAKRATT ™
Model PK-232

Late last year AEA broke new ground by introducing the first five mode amateur radio computer interface
with Morse, Baudot, ASCIl, 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 /O
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, signal
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 specifications subject to
change without notice or obligation

AEA Quality and Price

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 swit-
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/ICW 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 automatical-
ly 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.

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 Brlngs you the
longer. Call your local AEA dealer and order the new PK-232 today. Breakthrough!
© 1886

ADWAMCED ERECTROMIC APPLICATIONG, IRC,

Advanced Electronic Applications, Inc.
P.O. Box C-2160, Lynnwood, WA 98036-0918 (206) 775-7373 Telex 6972496 AEA INTL UW




STEP UP TO

ANTENNAS

ANTENNA SYSTEMS

TIRED OF WIND
DAMAGE ?

Some of the WORLD'S finest.

TB4EC 10, 15, 20 Mtr.
TB5ES 10, 15, 20 Mtr,
TBSEM 10, 15, 20 Mtr.
TBG6EM 10, 15, 20 Mtr.

20M326 3 elem, 20 Mtr.
20M536 5 elem. 20 Mtr.
20MEB46 6 elem. 20 Mtr,

15M5325 elem. 15 Mtr.
15MB45 8 elem. 15 Mir.

10M523 5elem. 10 Mtr.
10MB36 6 elem. 10 Mtr.

2MVSB14, 2 Mtr. phased

$310.00
$425.00

$530.00
$640.00

$385.00
$635.00
$1075.00

$510.00
$1010.00

$340.00
$705.00

$269.00
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No QRM, Maybe No Hobby

Editor, CQ:

Hugh Cassidy’s DX column in the May
1986 Issue contained some excerpts
from a paper presented by NZART at the
6th IARU Region Il conference. Basical-
ly, the paper was an attack on DXing and
DXpeditions. While Cass parried the at-
tack with his usual aplomb, | think the
NZART paper represents a level of in-
tolerance becoming all too frequent
amongst amateurs. The real complaint is
that DXing causes QRM. Contests also
cause QRM. Certainly all of us at one time
or another have been bothered by QRM
from a DX pileup or a contest. Getting rid
of those two activities would get rid of all
that QRM, right?

Seems we hear that very cry at every
sunspot minimum. With everybody
crowded into one or two bands, it is natur-
altoexpect QRM levels toincrease. But if
we set a goal to reduce QRM by deleting
contests and DXing, why not do it right
and get rid of ragchewing, too. Who
hasn't been bothered by the QRM from a
couple of guys just chewing the rag? At
least contests usually limit themselves to
weekends, and DXers tend to hang out at
the low end of the band. But ragchewers
are everywhere, high and low, and they
don’t rest during the week. If we could get
rid of ragchewing, think how clean the
bands would be! And if we were to judge
amateur activities by merit, | certainly
would have trouble placing discussions
of hernia operations ahead of working a
contest or yelling in a pileup.

But why stop there? Other causers of
QRM abound. It has been said that nets
often just start up on a frequency even if
there is already someone there. Get rid of
them, too! How about all those funny
sounds we hear: RTTY, SSTV, AMTOR,
etc.? Most of 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 QRM with total
impunity, right? Out the door with them,
too.

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

*CQencourages its readers to sendin for
publication letters expressing your opin-
fons, 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

Lﬁeade rs Say'' care of CQ.

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

So what is safe? Moonbounce, per-
haps. No, | saw a QSL card once pro-
claiming the EME equipment was "'2 x
8877 1kw—HI!"" (And this from a country
where a single 8877 would be illegal)
Since it is a well-known fact that high
power causes QRM, we should disallow
moonbounce also. In fact, we could just
about leave those hardy few emergency-
preparedness types, who never get on
the air until disaster strikes. Of course,
with all those frequencies not in constant
use, it might be a little hard to keep any
ham bands at all, but | guess we would
have 1o make some sacrifices to rid the
bands of QRM.

On the serious side, ALL transmitting
activities cause someone QRM. QRM is
the end result of using our ham bands, of
enjoying our hobby. While none of us likes
QRM, we must all learn to accept it as
part of the game (as long as it is not delib-
erate QRM, of course), There will always
be ragchewers,; there will always be con-
testers and DXers. Being intolerant of an-
other amateur's activities is noway to en-
hance your own preferences.

| think the NZART paper shows not only
a gross intolerance for the activities of
other amateurs, but presents a narrow-
minded approach which can only be di-
visive to amateur radio. | think the au-
thors of the NZART paper owe radio ama-
teurs an apology, although | personally
will accept a well-executed DXpedition to
Peter | Island.

Dan Robbins, KL7Y
President, Alaska DX Association
Wasilla, AK

C6A Land—"*No Problem™’

Editor, CQ:

| enjoyed reading the article “'It's Bet-
ter in C6 Land"' in the June issue. | hold a
ICBA license. My XYL and | go to the
Grand Bahama Island every year, and
this past October | took my Yaesu FT757
GX and a 12 foot 3 band Yawave sloper
antenna with me. It was great fun and
very inexpensive. The only thing that dif-
fers between N4IFD/C6A and my trip was
that | didn't have to leave a deposit on my
gear and didn’t have any problems at all
bringing my equipment into this country.
The only question asked of me was if |
was going to take my gear back with me. |
said yes, and that was it. So as they say in

the Bahamas, '‘No problem."' Hi Hi.
So keep up the good work, CQ, and I'll

be looking forward to the next issue.
Charles E. Curtis, KABOFP
New Lebanon, OH
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Sl B « AUTO-DIALER and two seven-digit  * FOUR MODES OF SCAN.
memories for phone numbers. Not

an option! e 24-HOUR CLOCK.

'« OFFSETS PROGRAMMABLE for * SUB-AUDIBLETONE ENCODER
M.A.R.S. and C.A.P. Program built in and programmable from front
different offset into each memory. panel.

'» TEN MEMORIES for frequency, e LOCK OUT memories from scan.

offset amount and direction, and
subtone. Program any tone into any e TOP-MOUNTED S-METER for D.Fing.

memory channel.
* 3.5-5 WATTS OUTPUT.

'» EASY PROGRAMMING and

operation. Use one hand (or one * OPERATES DIRECTLY FROM
finger) to program. 12VDC.

s AUTOMATIC ENTRY OF * SANTEC/ENCOMM TWO YEAR
STANDARD OFFSET AMOUNT. EXTENDED SERVICE PERIOD AT
ST-20T knows the standard offset is NO EXTRA COST.
600KHz.

 SLIDE ON/OFF BATTERY PACK
« FREQUENCY COVERAGE: COMPATIBILITY.
142-150.995 MHz

E nJCD mnﬂ 1506 CAPITAL AVENUE, PLANO, TEXAS 75074 PHONE - 214-423-.0024 GIll FAX - 214-423-0081
NATIONAL DISTRIBUTION FOR SANTEC - KDK - KENPRO - THL - WELZ PRODUCTS




Rugged, all steel Hy-Gain antenna crank-up towers are galvanized
after welding. Precision welding fixtures assure straight and true
alignment of tower sections for 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 out and
permit unrestricted moisture drainage. It all adds up to long
lasting, massive tower strength for antenna loads of up to

16 sq. ft. at 60 mph.

I:f? _g-b s X ﬂé'
$$/ 88/ £5&
§¢/) & [/ F&T
HG-37SS 37 ft 20.5 ft 9.5 @ 50 mph
HG-52S5S 52 ft 21 fi 9.5 @ 50 mph
HG-54HD | 541 215t 16 @ 60 mph
HG-70HD | 70 21.5f. | 16 @ 60 mph |

Towers come complete with hinged base, installa-

tion steelwork, predrilled rotator plate and a

manual winch.
Hy-Gain crank-up towers require no

guying and

conform to EIA, to the Uniform Building Code,
and are approved by Los Angeles (license 1095).
UBC documents for building permits are avail-
able on request (specify tower model) before

you buy the tower.

OPTIONAL TOWER
ACCESSORIES

* Mast » Thrust Bearing » Coax
Arms * Rotators * Tower Gin Pole

FREE FREIGHT

Order any Hy-Gain tower from your
dealer for factory shipment direct to
you. Hy-Gain will pay the freight on
the tower and any of our antennas,
rotators and accessories ordered
for shipment at the same time.

This offer is limited to within

the 48 contiguous United States.

For detailed information call toll free

1-800-328-3771

In Minnesota call 612-887-5528

TELEX COMMUINR

9600 Aldrich Avenue South
Minneapolis. Minnesota 55420
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Gin pole allows
one person to
liit the tower.
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Announcing

* Amateur Radio Classes - Chelsea Civil Defense
will sponsor amateur radio evening classes at
Cheisea High School starting September 11,
1986 for those interested in obtaining a Novice
(basic level) ham license or a Techni-
cian/General license. For more information
about amateur radio and classes, write 10
Frank Masucci, 136 Grove Street, Chelsea,
MA 02150. Enclose your telephone number.

« Grand Haven, Michigan - The North Ottawa
ARC will operate KABUSK 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, 7.110, 14.050. Time
1700-0100Z. For Commemorative Certificate
send QSL and 9 x 12 SASE (39°) to NOARC,
Box 44, Ferrysburg, M| 49404,

¢ Columbus ARA Special Event - From Aug. 1-17
the CARA will sponsor a special event from the
Ohio State Fair. Anyone contacting W8TO on
80 through 10meters, 11 a.m.to 9p.m., is eligi-
ble for an award. Exchange is name, QTH, and
RST. Send log extract or QSL and SASE to
WBTO, Att: State Fiar Event Coordinator, 280
East Broad St., Columbus, OH 43215

e Canton, OH - The Pro-Football Hall of Fame
Greatest Weekend will be celebrated by the
Canton ARC, WBAL. Operation on Aug. 2-3
from 1700-2200Z each day on SSB 14.270,
7270: CW 14.060, 7060. QSL card is available
for all contacts. Send SASE to Randy Phelps,
KD8JN, 1226 Delverne Ave., SW, Canton, OH
44710.

e Oshkosh, Wisconsin - The Fox Cities ARC will
operate WIKKK 1300-2200Z Aug. 2-3 in con-
junction with the 34th annual EAA Interna-
tional Fly-in Convention and Sport Aviation Ex-
hibition. Suggested frequencies: 3.875, 7.250,
14.250. Send QSL and SASE via Dick Roll,
WATA, 933 Melissa St., Menasha, WI 54952.

* Akron, Ohio - "'| Talked Derby.”” The Cuya-
hoga Falls ARC will have a special events sta-
tion at Derby Downs, Akron, Ohio, for the All
American Soap Box Derby, Aug. 7-8 from
2200-0300Z and Aug. 9 from 1300-1900Z
Evening frequenciesare 7.250+ and 3.940 = ;
daytime frequencies are 7.250%x and
14.270+ . Call WBVPV. For an 8 x 10 certifi-
cate, send a 9 x 12 SASE with suitable pos!-
age to WBVPY, P.O. Box 614, Cuyahoga Falls,
OH 44222. (Send by 9-15-86.)

 CRAQ QSO Party - Aug. 9 from 1800 UTC to
1800 UTC Aug. 10. Frequencies: 7080 kHz and
14280 kHz. Mode: CW and phone. QSL: A certi-
ficate confirming the QSO will be available.
Operators are asked to send S IRCs with their
own QSL to CRAQ, P.O. Box 2341, Quebec,
Que., Canada, G1K 7P5.

* Harmony, New Jersey - The Penn-Jersey ARC
will operate W2SJT to honor the Oxford Fur-
nace from 1600 UTC on Aug. 9 until 1600 UTC
Aug. 10. Operation will be on 2m, 450, and all
HF bands. For certificate send QSL and 3
stamps (66 cents) ta Ron Semonche, WB2TOJ,
263 W. Carlton Ave, Washington, NJ 07882.

= Rochester, Minnesola - The IBM Radio Club will
operate special event station WDOGNK on

Say You Saw It In CQ



Aug. 16 to celebrate the 30th anniversary of
the IBM Corp. in Rochester. Operation will be
from 1400-2100Z at 14.240, 7.280 phone,
7.140 CW, and 146.22/82. Certificate for QSL
and SASE via WDOGNK, IBM Radio Club, IBM
Corp., Department 868, Highway 52 North,
Rochester, MN 55901.

e KCACP from Oelwein, lowa - The Great Plains
ARC will have a special-event station Aug.
16=17 in conjunction with Railroad Days in
Oelwein, lowa. Bands used will be 20 m at
14.235 + or —10QRBM, 40 mat 7.235 + or —-
QRM, and 80 m at 3.970 +or — 10 QRM. The
call used will be KCOCP. For certificate send
SASE and QSL to KCOCP, Box 203, Oelwein,
lowa 50662.

* Waterford, Connecticut - The Tri-City ARC will
operate special event station KA1BB from the
Waterford, CT 1-85 weigh station. Mobile oper-
ators are enpecially encouraged to call. Oper-
ation will be from 1700Z Aug. 30 through
23002 Sept. 1 on 14,295, 7.245, and 3.395
MHz phone and on 7.130 MHz CW. Talk-in to
coffee stop on FM-146.52 direct and CB chan-
nel 19. QSL via Tri-City ARC, P.O. Box 686,
Groton, CT 06340.

* Did Pueblo Radio Club Special Event - The Old
Pueblo Radio Club will hold its 5th annual
special event station from the OK Corral at
Tombstone, AZ. WTGV 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 CW. QSL withan 82 X
11 envelope and 40 cents postage to W7GV,
P.O. Box 42601, Tucson, AZ B5733.

e Schaumburg Septemberfest Station - The
Schaumburg ARC will operate club station
WBITXO from the grounds of the Schaumburg
Septemberfest, 1600-2100Z August 31. Sug-
gested frequencies are 7.286, 14.286, 21.386.
For certificate send QSL to SARC, P.O. Box
94251, Schaumburg, IL 60194.

* The following hamfests, etc., are slated for August:

Aug. 2, Upper Peninsula Hamfest, Escanaba,
MI. Contact Aileen Gagnon, WABDHB, 9159
Bay Shore Dr., Gladstone, MI 49837.

Aug. 3, Winchester Hamfest, Clarke County
Ruritan Fairgrounds, west of Berryville, VA.
Contact Rob Kinsley, NT4S, at 703-869-5113,
or SVARC, P.O. Box 139, Winchester, VA
22601.

Aug. 9, WASSNT ARC Swaplest, Indianapolis,
IN. Contact Dave Johnston, KSHDQ, c/o ITT
Technical Institute, 9511 Angola Ct., In-
dianapolis, IN 46268 (317-875-8640).

Aug. 9, Jackson County ARC Hamfest, Ripley,
WYV. Contact Les Shockey, WB8BSNO, RFD #2,
Box 36, Sandyville, WV 25275.

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

Aug. 9-10, Vermont, Burlington/Essex Interna-
tional Hamfest, Essex Junction, VT. Contact
Frank Sutter, 727 North Ave., Burlington, VT
05401 (home 802-863-5907; work 802-
B657-6793).

Aug. 10, Hall of Fame Hamfest, Louisville, OH.
Contact Bill McNealy, WD8BLFM, RR #1, Box
442, Bolivar, OH 44612 (216-874-3483).

Aug. 10, Mid-Atlantic ARC Hamfest, Warr-
ington, PA. Contact MARC, P.O. Box 352,
Villanova, PA 19085, or call Bob Josuweit,
WA3PZ0, 215-449-9727.

Aug. 10, Lancaster & Fairfield County ARC
Hamfest, Lancaster, OH. Contact Lancaster
ARC, Box 3, Lancaster, OH 43130.

Aug. 10. Central Kentucky ARRL Hamfest,
Georgetown, KY. Contact Scott Hackney,
KI4LE, 629 Craig Lane, Georgetown, KY
40324.

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

Aug. 10, Hamfesters Radio Club Hamfest, Willow
Springs, IL. Call 312-598-4802.

Aug. 10, $t. Cloud ARC Hamfest, St. Cloud, MN.
Contact SCARC, Box 141, St. Cloud, MN
56302.

Aug. 16, Brantiord ARC Fleamarket, Brantford,
Ontario, Canada. Contact Brantford ARC, P.O.
Box 512, Brantford, Ontario, or call Gary,
VE3IMWL, 519-759-3354.

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

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

Aug. 16-17, Huntsville Hamfest, Huntsville,
AL. Contact Dave Givens at 205-8B83-2760.

Aug. 17, Delmarva Hamfest, Del. Tech Com-
munity College, west of Georgetown, DE. Con-
tact Delmarva Hamfest, Rt. 2, Box 244G,
Georgetown, DE 19947.

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

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

Aug. 23, Ramapo Mountain ARC Fleamarket,
Oakland, NJ. Contact Frank Lee, KAZ2ALS, 989
Crystal Lake Terrace, Franklin Lakes, NJ
07417 (SASE) (201-337-2290).

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

Aug. 23-24, 1986 Roanoke Div. Amateur Radio
Convention & Computer 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, Bluefield Hamfest, Brushfork Armory,
1 mile north of Bluefield, WV. Contact Jim Per-
due, KCBNG, Rt. 5 Box 457, Bluefield, WV
24701,

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

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

Aug. 24, CPRA Electronic Exhibit, Ham, Com-
puterfest, Camp Hill, PA. Contact Paul McDon-
nell, N3BKI, 717-697-1880 (12 noon to 8 p.m.).

Aug. 24, St. Charles ARC Hamfest, St. Charles,
MOQ. Contact Eric Koch, NFOQ, 2805 Westmini-
ster, St. Charles, MO 63301 (314-946-0948).

Aug. 30-31, Shelby Hamfest, Shelby, NC.
Contact John T. Ledford, NAGOQ, 3410 Oak-
crest Dr., Shelby, NC 28150 (704-482-4507).

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

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

Sept. 7, Fairfield County Hamfest, Norwalk Na-
tional Guard Armory, Norwalk, CT. Contact
Fairfield Hamfest, P.O. Box 326, West Haven,
CT 06516.
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on hy-gain amateur
e Crank-up
Towers

¢ HF Beam
Antennas

e Rotators

e 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 HG54HD/HG70HD
Towers

$100 on HG37SS/HG52SS

Towers

$ 50 on any Hy-Gain HF Beam

Antenna purchased with Ham [V

or T2X or HDR300 Rotator

e 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 Communications, Inc.,
9600 Aldrich Ave. So.,
Minneapolis, MN 55420,

Attn: Amateur Customer Service.

Time is limited—
Rebate Offer expires
September 30, 1986.

FREE FREIGHT

Order any Hy-Gain tower from
your dealer for factory shipment
direct to you. Hy-Gain will pay the
freight on the tower and any of our
antennas, rotators and accessories
ordered for shipment at the same
time. This offer is limited to within
the 48 contiguous United States.

TELEX hy-gain

TELEX COMMUINICATIONS, INC.

9600 Aldrich Avenue South
Minneapolis, Minnesota 55420
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LARGEST HAM OUTLET IN THE WORLD

7 STORE BUYING POWER

@ 8 ICOM IC-R71A

Superior Grade General
Coverage Receiver

€3] ICOM
IC-28A/28H

2-METER MOBILES
IC-2BA (25w) 1C-28H (45w)

SPECIAL NEW PRICE!

[€ 3] ICOM| |C-735

The Latest in ICOM’s Long
Line of HF Transceivers

3

v “' ANAHEIM, CA 92801
— 2620 W. La Palma

*
Bob Ferrero WERJ

Between Disneyland 8
Knotls Berry Farm

Prasident ATLANTA, GA 30340 OAKLAND, CA 94506
6071 Butord Hwy 2210 Livin 5mn St
Jim Rafferty N6RJ  (404) 263-0700 (415) 534-
VP So. Calif Div Neil, Mgr. KCAM Joe, Mgr 1!:5{!5

Anaheim Mgr Doravilie. 1 mi. north of -285

SALE!CALL FOR PRICE

CALLFORLOW,LOW PRICE

ICOM
IC-3200A

DUAL
BANDER

Both
Z2 Meters

& 70 cm

LATEST EDJT!ON

NOW! RAPID DELIVERIES
FROM OUR OUTLETS

To Our Customers

ICOM |1C-R7000

25 MHz-1300 MHz
INSTOCK FOR

IMMEDIA

BURLINGAME, CA 94010 PHOENIX, AZ 85015
900 Howard Ave

(7T14) 761-3033. (213) 860-2040 (415) 3425757
George, Mgr. WBEDSV
5 miles south on 101 from SFOQ

17N-5th Ave. /17S-16th Ave

TE DELIY

1702 W. Camelback Rd 6265 Sepulveda Bivd
602) 242-3515
b, KTRDH
East of Hwy. 17

SAN DIEGO, CA 92123

5375 ﬁearnﬁlla Ad STORE HOURS
615) ﬁuqu;uﬁu

m |
Huw'.r TE’.?E- Claremont Mesa Bivd CLOSED SUNDAYS

ICOM IC-1271A

1.2 GHz Transceiver:
The First Full-featured

1240-1300 MHz Transceiver

AT GREATLOW,LOWPRICES

IC-02AT IC-2AT
IC-04AT IC-4AT

[€ 5] ICOM

IC-751A _

HF TRANSCEIVER
SPECIAL NEW PRICE!

ERY

VAN NUYS, CA 91401

(818) 2212
Al. Mgr. KEYRA

San Diego Fwy
at Victory Blvd

10 AM-5:30 PM

CALL TOLL FREE (800) 854-6046

3

Toll ree including Hawaii. Phone Hrs: 7-00 am 10 3:30 p.m. Pacific Time. Calilornia. Arizona and Georgia customers call or visit neares! store
Laliformia. Arizona and Georgia residents please add sales lax. Prices. specifications. descriptions subject o change without notice

HAND-HELD
[€ 8] ICOM | "Gginr

IC-3AT

All Major Brands in Stock Now!

A

ITE-‘T.I




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?

The TH28DX

How To Construct (Or Think About)
Four Stacked TH7DX Antennas
On A 145 Foot Self-Rotating Tower

When | retired a couple of years back,
my wife and | contracted for a new house
on our farm. That entailed 20 months of
construction and pain. During the interim
| was planning, designing, and working on
antennas.

Originally | had intended to put up six
160 foot towers of Rohn 45 sections. The
towers were to be arranged in a hexago-
nal configuration. From the towers, wire
beams for 10 through 160 meters were to
have been suspended. With the flick of a
switch (or two)—presto—any of six di-
rections on any band. | had already re-
celved 50 sections of Rohn 45 when san-
ity struck. My old associate and DXpedi-
tion partner, Dick, K5IU, and | both decid-
ed that in a very few years | would be too
old to be climbing towers to repair and re-
rigwire beams. Therefore, it was time for
replanning. | 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 | had been joking for several
years about putting up a rotating tower,
as | couldn't afford the legendary rotating
hill. | had been renting—temporarily, we
thought—a house in Greenville while our
farm house was being built. There | 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 99-J, Greenville, TX 75401

Say You Saw It In CQ

BY R.H. MITCHELL*, NSRM

“"Easy—phasing lines, relays, and
transformers.”

“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 degrees and even
more patents.)

Dick spent weeks studying anything he
could find on rotating towers. Dennis,
N5UA, had built up a good bibliography
on the subject. Finally Dick decided that
allthe 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 | 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 for 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 $1150 each,
which meant that | could buy five cheaper
than four. However, bearing cost, with
tax, would have been at least $6000. The
next shock came at the machine shop

Fig. 1- One of four bearing 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 ring that was tobe 2.5
inches thick, with an inner diameter of
23.6 inches, outer diameter of 32.13
inches, and with a 1.13 inch cut on the
lower face from the inner diameter out to
27.73inch diameter. This is shownin 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. 2- A bearing ring with an attachment
for a clevis.

ring to hold it up. The second rode under
the ring, pressing against the vertical sur-
face of the cut, in order to hold the ring
away from the tower (see fig. 3). The third
cam follower rode on top of the ring to
hold it down. (We later decided that this
last was unnecessary. At $12 per cam fol-
lower, this would save about $150, if four
guy levels were to be used.) We had all
manner of fittings and attachments, but
Dick and | assembled guy stations on all
four pertinent tower sections in a few
hours.

One word of caution on this approach:
The aluminum ring has to be cut from a
very large and expensive slab of alumi-
num. | found a friendly machinist who
agreedtocharge 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 to use 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 chain-drive rotation-
al system (see fig. 5). The chain is driven
by a sprocket one-half the size of the one
on the tower plate. 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-Gain HDR-300 Rotator was selected.
While it probably would have handled the
rotating tower with no problem, | did not
like the idea of all that whirling mass
above the tower coming to a sudden stop
from 1 RPM. This 2:1 gearing presented a
new problem: What direction is the digital
indicator in the HDR-300 going to show
with that reduction? Well, if one takes a
500 ohm, 3-turn, precision potentiome-
ter, substitutes it for the 1000 ohm poten-
tiometer in the HDR-300, then adds ap-
proximately 250 ohms on either side of
the new potentiometer, direction indica-
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Fig. 3— The tower-mounted fittings for the cam followers. The under and sideways fol-
lowers are shown installed. The mounting hole for the downward follower can be seen.

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 minimal fiddling with
values. Dick removed the limit arm from
the rotator, of course. Now | 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 | am in the gener-
al neighborhood of north and want to go
from northeast to northwest, or vice ver-
sa, as the HDR-300 is south-centered.
The drive shaft with ils bearing s
shown in fig. 7. All of the parts, less 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

erecting a tower on top 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-
ened, the assembly is huskier than a con-
tinuous section of tower would be. In fig.
10, K5IU is adjusting the safety rods. A
small level is placed on the upper side of
the top plate for alignment.

Thenwe started assembling the tower.
The frequently aforementioned K5IU and
Greg, AASC, did the climbing. Scotty,
ND@P, and | were the ground crew with
additional help from Gerald, K5GW, 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
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- FM-X40 Series

FM-240 2 Meters
FM-740 70 cm

SPECTACULAR
MOBILE

SIMPLICITY

» Superior features, simpler 1o use for 2 meters. MARS. CAP
» Compact size for better fit in today's automobile
* 16 ftully programmable memory channels, plus priority call channel, plus
2 VFOs for today’s user
* Subaudible encode and decode standard for today's
2 meter bands
* Subaudible frequency programmed by freq. no chart needed
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Specifications KDK FM-240 (and FM-740)

E"' ' 13.8v = 15%, negative ground.
N Transmit: 1.5A @ 5w, 5.5A @ 25w
| Heceive: 4A @ 0 siq., .6A @ max volume, -

40Hx 140Wx 170D mm (Bodyonly) |
1.0Kg (Body only) -

B |

S Transmitter

B Freq. Range FM-240 142.000 - 150.00 MHz e
T (FM-740 440.00 - 449.975 MHz) ; 3
| * High = 25 watts, Low = 5 watts (High = low,

. - (Low = 1W) (FM-740 High = Low)

Variable reactance frequency modulation

| Receiver

-
™

BN Tone Programmable 74-250.3 (34 EIA tones) Encode and (=
- Decode .

Int. Fraq 15t = 10.7MHz, 2nd =455KHz (1st-21.4MHz 2nd- DS

FM-240 2 meter, 25 watts e\ 455KHz) ;

| Better than 12dB SINAD @ .2uV -
FM'740 70 cm, 10 watts - Better than .15uV —= \
. Bandwidth + BKHz @ —6dB
Selectivit -
NOW AVAILABLE! FM-240 NT oo Betier than 700B
- . ~ ZW, L % THD
WitholIt Subaudlble TOI‘IE ' ;::r:;.?:ﬁ:;ﬂmi“ More than 2w, 8 ohms load, 10 H
Speaker Microphone | Speaker =8 ohms, Mike = Condenser type
SM-34A: UP/IDOWN plus tone encoder e
Power Cable 2 meters, with TA fuse.
- - — —— e — =
l DI l | I 1506 CAPITAL AVENUE., PLANOQ, TEXAS 75074 PHONE - 214-423-0024 GHI FAX - 214-423-0081
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1-800-233-2482

UNR-ROHN HY-GAIN CRANK-UP
> &3
e K ot O e ene L
(=] : B e o nn  HG-37SS
EXF!DI"EI" i 40M-1.........c.......... 169.00 A HBX-48... _...............265.00 CALUWRITE
30/40 add-on........ O 40M-2.....................300.00 9 HBX-56................335.00 HG-52SS
- 44 %8 00 G.54HD  FOR PRICING.
204BAS...........s & A0M-3....ccocerrecnnnen... 449,00 s HDEIX-dD ________________ 249.00 L 70HD a
fﬂﬁgg:g = ;Eﬂm1jxﬁﬁﬁgg{5] 2= HDBX-48 ... ... 325.00 i EBATES!
o < ZM:1SLéEmmMMM?B‘QE E'E| Todis beit Boy 10 K 0wer. Hy-ﬁ:i;;?;&er:a?giﬂm
BTN (& >M-1BLBX Qﬁﬂﬂ = All steel, galvanized and continental U.S
Sl H --------------- I e gl N Rated at 10 and 18 sq. ft. =
o R e m PR e S e 4 E.;.]
Dir. Kit 7-3............ 220-LBX....................95.00 - FOLD-OVERS: ROMN GUYED TOWERS:
1BAVT/WBES.......... O  ao0iBx .. 6795 ﬁ'-‘-_‘;' FK2548............0c00ne. 869.00 25G sections...........48.00
14AVQ/WBS......... (C  432-30LBX... ...95.00 2= FK2558...................929.00  45G sections......... 109.00
SRDO s Q. 2m-22C.. ..112.00 S FK2568.........cccounne. 979.00 TB-3bearing............49.95
5BDQ .................... —I 435"406}:... 14? UD ?::E:.l F|{4544.......-........r11?9.00 Full line of ganuina m.
NES e E KLM wnm_]j CLASS o FINESDRL o essrision 1279.00  accessories for complete
214BS oo, O ANTENNAS IN STOCK! m'jf. FIAS04....iiieorians 1369.00 tower installations.
L s
NEW OSCAR (o« 8 m |:;l i: Fold-over towers shipped  PHILLYSTRAN (Non-conducting,
SYSTEM s ] A3 |,-:|::: freight prepaid. Prices 10%  electrically transparent guy
T - 1§1§ higher in western states. systems) In stock,
ALL 'I'E TG‘AIH B e N Y T L= | I.'_II =
PRODUCTS IN STOCK! ~ 13:rrmmmmmsresmssninnes g o WE STOCK: Roof Towers and Tripods, Masts, Guy Cable,
EESH ) 2 i:l Anchors, Guy Insulators, Brackets and Bases.
Avg: : : EE:
P AR N 4=
: - =®
TBR-160 Coils.......46.95 43200 < o= ROTORS
oo e o7 — L < L. KR
< —— 3 L |1_!_|=. ARAOL s erasas W> KR400..........14500
* ST inian, b4 CD 45 1I. e S KRS00....eeeeen 229.00
HF4B.......conssoes. 188.00 12600 5 O o= T o
IMCV.oooooon..... 4205 147- T — :‘»:éj HAM IV - : E KR-2000RC............ 439.00
EMG‘J‘E_,____.,__,._,_____,,,..49‘.95 A14? zﬂT.............,.... m iE“r .,"'l" Tz_x ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ ‘ J KH'&[H}.................... 1?5-0{]
2ISWB.........cini B i"‘ #l HDR-300...c...ooovos O E‘ KR-5400..................295.00
TABBU coovererrissiisncs 17995 220Biccvccnsssssecssis € |
VAR i 20800 4288
TAOKR . BO.95  A16TB..crrrorr WIRE & CABLE
CL-33..coiviiicnnnnnnnni269.00  A144-20T.........cococo. U)
PRO-37... 465,00 AOP-1....ooorcvonenrnns Eras ANTENNA WIRE COAX
RSN HEHE TS T
/ . -2 1.3/U (8£0/7)..... :
HUSTLER MOBILE ANTENNA SYSTEMS HY-GAIN Copperweld...........0.10/ft RG-8/U (8237).....0.32/ft
i 14 ga. RG-8/U (8214).....0.35/ft
mm MB FOR YOU. Ladder line.............0.10ft RG-8X (9258)......0.19/ft
AMERITRON 450 ohm RG-11A/U(8261).....0.37/ft
ALPHA-DELTA AMPLIFIERS RG-59/U (8241)......0.14/ft
sm‘-"i‘ﬂ;‘ ﬁf; RCS4 ﬁg‘géﬁ by ROTOR CABLE RG-58/U (8240)......0.13/ft
WG .coavniea
Lt e AMERITRON ;5 622 218)...0.19/t  QUANTITY DISCOUNTS
RT 200W Dix.........28.95 HH MIRAGE  Hvy:(618.216)....035t  ON WIRE AND CABLE
HV 2KW Dix... -.31.95 1:1 Balun.................11.00 COAX AVAILABLE IN PRECUT LENCTHS WITH COMNECTORS ATTACHED
E: ipﬂgﬂ swwctiae?-:-.ﬁ Ctr. Insulator.............6.00 COAXIAL HARNESSES MADE TO YOUR SPECS
COAX-SEAL ..... $2.00/roll IFJ ANDREW HELIAX

Tuners and

7" end insulator........ 4.95/pair
1/8" nylon rope......0.05/ft Accessories antennas & tOWefS
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Announcing the HE/ VHF/UHF base station
you'll hear about on the air.

Listen for Yaesu'’s FT-767GX every-
where you might hear it: HE 6 meters,
2 meters and 70 em.

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

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

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

When Fyou‘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,
AC power supply, digital SWR meter,
digital power output meter, electronic
keyer, and CW filter.

And operation is smooth and intui-
tive with keyboard frequency enftry.
Dual VFOs that tune in 10-Hz steps.
A digital display in 10-Hz steps. And
ten memories that store mode, fre-
quency, and CTCSS tone information.

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

CIRCLE 1068 ON READER SERVICE CARD

output for up to 30 minutes. And it
listens from 100 Hz to 30 MHz.
Plus your station is really complete
with full CW break-in, our patented
Audio Peak Filter for CW operation
a CW TX offset variable 500/600/700
Hz, IF shift, an IF notch filter, a
Woodpecker noise blanker, a VFO
tracking system for slaved A/B VFO
tuning, and optional CTCSS unit for
repeater operation. And that's just
a partial list!
But the best way to discover its
full-featured performance is to visit

your Yaesu dealer today.
Yaesu's FT-767GX. The affordable
way to be heard on HE VHF and UHE

YAESU

Our 30th Anniversary.

Yaesu USA B
17210 Edwards Road. Cerritos, CA 90701
(2131 404 -2700

Customer Service: (213) 404-4854
Parts: (213) 404 -45847

Yaesu Cincinnati Service Center
9070 Gold Park Drive, Hamilton, OH 45011

(513) 874 -3100

| - i T — o F o =
Prices and specifications subject to change

without notice




ALINCO ELECTRONICS ING.

.

i "/ |P.0.Box20009 * Reno, Nev. 89515 Phone (702) 359-1414  Telex 4993999 EGELECTR
44 Glen Carran Circle » Sparks, Nev. 89431

2m FM Handheld Transceiver ALR-208T List $345.00

*2 Band HT *140-149.995 MHz Covers MARS and CAP
Band A 140-150 MHz *Programmable Band Scan
BandS 150-360 Mtz (ecsive Ouly) -w: Non-Standard Repeater Offset
+10 Channel Memory
Bullt-in Sub Audible Tones *Unique Control Knob
*Battery Save Function «Completely Programmable From Microphone
+3 Watts Output Standard; 5 Watts with 25 Watt High - 5 Watt Low +10 Channel Memory
12V adapter «Built in Lithium Back Up Battery «Bulit in Sub Audible Control
* Don’'t decide on a handheld until you have
ity EneRe *Up/Down Control On Microphone «Many Features, See Your Dealer

Linsar Amps

List Prices From $69.95 to $156.00

*2m, 1% m and 70 cm micro linear amplifiers

»3 watts in provide 30 to 50 watts out to convert your HT to a high
power moblie radio

«Each amp Includes a heavy duty hest sink, protection circuit and &
low pass filter for a clean signal

: 1 new
*Some models available with a 15 db gain GBASFET receive ;11 be introducing more
preamp, others with 2 10 db gain FET recsive preamp and one with an We Wi ery near

RF meter. -
£ the art minlatures.
o 446-450HH1

HEH State O
new miniatur .
adio and nev

future,
145_15ﬂMH1 HT 'S,
new dual ban
2 meter and 70¢

Power Supoliss

BHT'S,

high power
] o's unique waL

1nc :
REmEmb‘Ef Al re Withln

failu

will give ¥

pused

Affordable performance is the final output of these work- not. DEERIS con ¢ inued suppor
horses. These high efficiency, high output, regulated sup- chank you for YoOur

plies each comes with automatic current limit and shut down
protection. Choose from 4.5 to 55 amps of output. List Prices cracey
From $69 to $333. gverett L-
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Fig. 5- The large sprocket is shown in-
stalled on the base plate (here it Is shown
inverted) of the rotating tower.

hoisted up, then lifted and dropped down
onto the prepositioned cam followers.
The first ring was attached to 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 third
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 clamps, and we made
an aerial tramway system. His truck
bumper was the base point, and the top
point of the tramway was tied to 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 angle-iron pieces
were bolted at each of the four guy levels
to the two legs on the desired side of the
tower, and bolts from the Hy-Gain boom-
to-mast fittings were run through the an-
gle irons. Even though it rained, all four
beams went up in one morning. Scotty
and | were the wet ground crew.

All the mechanical design and con-
struction worked beautifully. When the
drive chain is removed, the total struc-
ture can be turned by hand by one manon
the ground. In fact, 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 HDR-300 on
my 7 MHz beam. We speculated that pos-
sibly the 2:1 stepdown was responsible,
but in reality, friction in the seals of the
base bearing, cam followers, and drive
shaft causes this. In any event, the
TH28DX rotates—and stops—perfectly,
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-to-1 safety factorina 100 MPH wind. EI-
ements probably will start blowing away
after that, so he didn't calculate further.

As | told Dick at the start of this project,

Say You Saw It In CQ

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

Fig. 8- The mechanical components that

Fig. 7- Drive rod with small sprocket. make up the antenna rotating system
prior to assembly.

Fig. 9- The completed rotating system.
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Fig. 11— Gerald Williamson, K5GW, of
Texas Towers, lends a hand.

the electrical design was easy once it
was decided what we wanted to do. | 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. Lower pair in phase.

D. Any of the above on 10, 15, or 20.
That got the control wiring down to one
eight-wire cable, and the mechanical
construction down to three boxes.

One option considered involved the
use of 50 ohm, 75 ohm, and 37.5 chm (two
parailel 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 | had intended to use 5010 25
ohm broadband toroidal transformers at

18 ® CQ e August1986

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

the three 50 to 25 ohm intersections. Af-
ter a couple of weeks of work | 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 flexibility. The
L-nets have a Q, between 250 and 300,
while the circuit Q 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 resultis a
25 ohm load. Here, 50 to 25 ohm trans-

Fig. 13- K5IU is shown attaching the third

guy ring.
S1
L2 LS
A2 To
A3 shack
Upper/Lower

52 selector relays

Ad

Fig. 14— A simplified basic phasing dia-

gram for the TH28DX. S, and S, are de-

tailed in fig. 16. The upper and lower se-
lector relays are detailed in fig. 17.

formers are used to bring the impedance
back up to 50ohms, and the next lines are
again 50 ohm flat lines.

Relay boxes, as shown in fig. 16, were
mounted at the intersectionof L1 and L2,
and at the intersection of L3 and L4. 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 L-net coils are air-
wound of number 14 tinned wire and are
adjustedfora 1:1 SWRwith a 25 ohm load
on the output and a 50-ohm SWR bridge
on the input. Capacitors are fixed ceram-
ics, transmitting type, of 5000 volt rating.
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In the beginning Henry Amplifiers
were for communications. Many still
are. Amateur, commercial, MARS,
military, short wave broadcast, FM
broadcast, VHF link, domestic,
foreign. .. Henry amplifiers go
everywhere for diverse services. HF
point-to-point, VHF, UHF, SSB, AM,
FM, RTTY, packet, meteor burst, digi-
tal, marine shore station. . .are you
beginning to get the idea? If you need
a special purpose vacuum tube
amplifier for a specific frequency from

2 MHz to 500 MHz at power levels up
to 10,000 watts, we invite your inquiry.

But communications is only the
beginning. Think about plasma
generation, sputtering and etching,
thin film deposition, laser excitation,
nuclear magnetic resonance (NMR),
photo-emissions and mass spec-
trometry, scientific research, industrial
production. .. Henry equipment is
used In all of these applications. We
have always been customer driven
and still are.

Recent projects include:

10,000 watt 41 MHz Meteor Burst
U.S. Air Force

10,000 watts 60 Mhz

U.S. Alr Force

2,000 watts 45 MHz

numerous customers including SHAPE Headquaﬂers
U.S. Dept. of Interior, The Mitre Company, M-A Cam, Elc.
2,000 watts 13.5 MH:

Plasma generator for vacuum etching, many customers.
1,000 watts 13.5 MHz

Same application as previous listing

5,000 watts 13.5 MHz

Same application as previous listing

5,000 watts various Marine HF frequencies

Shore stations

10,000 watts 90 MHz

Laser Exc:talrcn Alumor Co.
2,000 watts 110 to 150 MHz

United Technology

3,000 watts 450 MHz

Western Héﬁﬂﬂmh-

4,000 watts 145 MHz VHF
Point-to-Point — Indonesia

3,000 watts 320 MHz
Pulse tor Satellite Test station, Hughes Aircratft.

5¢00_q watts 400 MHz

Pulse ‘hf:ar Laser Excitation, University of California

- 3 ,500 watts 27.12 MHz

1o ignite Argon Torch Photo-Emissions Spectrometry — Switzerland
y 5 \yatts 40 MHz

same application as above — The Baird Corporation

2,000 watts 27.12 MHz

Mass Spectrometry, VG Isotopes, England

2,000 watts 13.56 MHz

Spultering — Munich, Germany

3,000 watts 6 MHz
Shortwave AM — Broadcast, Irag

Eim& ﬁﬂtts 70 MHz
Airborne Radar Research, England

5K Classic Amplifiers

, ;'_Jaﬁan? :

“W"QFW i :;:..: s i %’
If you have a requirement for high power RF, ﬂfﬁﬁﬁﬁ call Teg Shannon, Mary Silva or Ted Henry (Los Angeles office).

And don't forget, Henry Radio still produces the world's broadest line of fine Amateur amplifiers!

SE RVICE

CEX: oy Radll

2050 S. Bundy Dr., Los Angeles, CA 90025 (213) 820-1234
Butler, Missouri 64730 (816) 679-3127
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Xi in
rr"
2582) |
out | I T %c
Ld
BAND Xc = 500 X, = 2502
28 MHz | 112pF A4uH
21 MHz 150pF JA8uH
14 MHz 225pF 2BuH

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 left
in the circuit. This resistor is used to de-
termine the values of X| and X¢.

KIA  jauH K1B
IHD:‘:F

| imn
:[1EDpF
28uH K38

K3A
Ho-—r""#umT;\-‘__
I 225pF

K2A
21

———r

Fig. 16- The diagram for S, and S, as
mentionedin fig. 14.

“Hello World!"' This is what a TH28DX
looks like coming at you.

20 # CQ e August1986

Kb K1A 14uH K1B
16 u.ppﬂr . + r""i"l— — r""’-, ‘\0—
b : %11{1 F
I p
i
i -
; K2A 19uH K28
I 150pF
K3A K3B
S 2BuH —— : 5011 to
| shack
225pF
K4Aa K48
KBA K5B
To lower , | L P
pair L6
= a— |

Fig. 17— The diagram for the upper/lower/combined selector relays including the band
selectors.

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

So what does all that stuff do for the
SWR? Hy-Gain advertises that the
TH7DX has an SWR of 2:1 or less across
all three bands. Each of the four beams
that | bought, plus several others tested,
met that specification. The SWR with the
TH28DX on any of the three bands, in any
of the three selections—""All Four,” “*Up-
per Pair,” or ""Lower Pair''—is as good
as that of any one TH7DX across all three
bands.

The question that is most asked, after
amateurs get over the shock of seeing
the tower and four beams rotate, is,
“"How much gain does it have?'' | really
don't know. My spacings are probably op-
timal for covering the three bands: one-
half wavelength at 14 MHz, where | want
the cleanest pattern,; three-quarter wave-
length on 21 MHz, where the spacing
should be ideal for gain; and one wave-
length at 28 MHz, which should not result
inany real loss of gain. There will be some
splitting in the vertical radiation pattern
on 28 MHz, but it will be minor, especially
at the higher angles.

Gerald, K5GW, 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 gain to use for the calcula-
tions. Hy-Gain gives gains of 8.0, 8.7, and
9.6 dBi', on 14, 21, and 28 MHz, respec-
tively. | didn't believe these to be accur-
ate. For once, | thought that an antenna
manufacturer had been far too conserva-
tive, and that the numbers were more like
dBd? numbers. Anarticle in "' Amateur Ra-
dio Profiles'’ gave gains of 9.7, 10.1, and
10.7 dBd®. Those are probably a bit opti-
mistic. We decided touse gainsof 10, 11,

TH28DX—14 MHz
Vertical Radiation Pattern
(Assumed Gain 10 dBi for one TH7DX)
Angle Power
(in degrees) (in dBi)
0 -20.0
2 - 26
| 4 8.8
. 6 148 |
8 18.3
10 20.2
- 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 - 08
34 49
36 7.4
38 8.2
40 79

et

Fig. 18- The 14 MHz vertical radiation
pattern for the TH28DX. The assumed
gain for one TH7DX is 10 dBi. Note: In
figs. 18, 19, and 20, gains beyond -20
dBi have not been “‘pulled’’ from the com-
puter. Hence, where the figures show
-~ 20dBi, gain over isotropic is —20.0dBi
Or worse.

and 12 dBI. Schultz's product review of
the TH7DX gave probable numbers in this
general range.* Resultant vertical pat-
terns at 0to 40 degrees are shownin figs.
18, 19, and 20. To compute gain over a
dipole, subtract 8dB from the tables: 2dB
for conversion from isotrophic to dipole,
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TH28DX—21 MHz
Vertical Radiation Pattern
(Assumed Gain 11 dBi for one TH7DX)

Angle Power

(in degrees) (in dBi)
0 -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 - 56

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

|

TH28DX—28 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
6 231
8 21.0
10 12.6
12 - 20.0
14 —-20.0
16 8.5
18 14.1
20 12.9
22 52
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 21 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 15dBd 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 | frequently break
through the East Coast stations on 14
MHz SSB, even when | drop to 100 watts
output. | have received reports of 60 dB
over S9 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 K5IU on
14 MHz, the TH28DX outperformed his
singleTH7DX at 70feetby 10to 12dB, al-
though K5IU has a much better location
than | have.

C. Behind my house | have a Cushcraft
A4 beam 50 feet high. It works as well as
any other 50 foot high tribander in this
area. The TH28DX is normally 10to 20dB
better than the A4. Occasionally, be-
cause of the extra height of the TH28DX, |
hear loud signals on it that | cannot hear
on the A4. During the last ARRL DX con-
test | tried to use the A4 as my ““South
American/Caribbean'' antenna. Time af-
ter time when using the A4 | called sta-
tions to no avail, but when | 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, | find
that | normally have the array set on "'All
Four." Occasionally, especially for long-

Say You Saw It In CQ

Fig. 20— The 28 MHz vertical radiation
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'' onallthree bands. The 10
to 20 percent of the time that either *'Up-
per Pair'’ or “‘Lower Pair’’' is considerably
superior to “"All Four' makes the couple
of extra relays needed well worthwhile.

The last questions: ““Would you do it
over again, and what would you change?"
| hope that | don't have to do it again.
However, if | did, | would use Rohn 55
rather than Rohn 45. It is much sturdier
and costs relatively little more. Then |
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, | would be
able to save a great deal of work and
chasing around after parts, machinists,
etc. Dick, K51U, has formeda companyio
manufacture the various hardware items
that we labored on for so long. Just by
calling him | 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 | point the TH28DX at
Europe and listen to the pileups—on me
—you bet | would do it again if | 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 fair-sized back lot much cheap-
er than one can build separate towers for
each band—if one has the room for sepa-
rate towers. And, oh, that GAIN!

Footnotes

'dBi or dBi over an isotropic radiator is
the maximum theoretical 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-
ter in 1983.

‘Schultz, John, “CQ Reviews: The Tel-
ex/Hy-Gain TH7DX Super Thunderbird
Triband Beam,"' CQ, April 1986, p. 34.
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Working the two meter band
on all modes is a snap with
Microwave Modules. Our com-
plete line of transverters,
receiving converters and
solid-state power amplifiers
make it possible! Now, you
can work SSB, CW, FM or AM

MTT144/28R + MML144/2008 = VUCC!

M'I’l‘ MICROWAVE MODULES LTD.
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with your HF multimode
transceiver. Discover the thrill
of Aurora, Tropo scatter,
Sporadic-E, Meteor Scatter
and even moonbounce!

THE "PX" SHACK

52 Stonewyck Drive
Belie Mead, New Jersey 08502
{201) B74-6013
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The MET NBS 144/71

Two Meter Yagi Antenna

During the 1950s, a long-lasting re-
search program on Yagi 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, Metalfayer
(usually called MET), does produce an ex-
tensive line of NBS design Yagis for both
432 and 144 MHz. When | was in Miami at
the Miami Show this year, Leeward Mar-
keting Co. had a booth displaying the am-
ateur line of MET Antennas. Naturally, be-
ing the antenna nut that | am, | had a long
discussion with John Weatherly, G3KQL,
the owner of Leeward. The result was
that he sent me the MET 144/7T for a
product review in CQ.

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 7-element array. The anten-
na shown in the photos has a stated gain
of 10.1 dB over a dipole. | see no reason
to doubt those figures in the slightest. The
front-to-back ratio is given as 22 dB with a
beamwidth of 42 degrees.

This was, without a doubt, the easiest
antenna | ever put together. In fact, |
opened the shipping carton, read the in-
structions, 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 Consuiltant, CQ, 200 Idaho
St., Silver City, NM 88061

The elements of the beam have a center

threaded mounting fixture. First 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 %" X %", and the element in-
stallation holes are all predrilled. Also, all
the elements are clearly marked as to
their mounting order.

The coaxconnecterisan N typeandits
bracket is mounted on the boom. | 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 | completed the antenna |
mounted it in a temporary location, about
15 feet off the ground. | don’t have any
method of making precise gain measure-
menis so | couldn’t verify the manufac-

Here are some of the mounting parts and

the gamma match before installation.

The gamma goes together very easily
(and fast).

turer's numbers. However, those num-
bers are eminently fair 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
multiband beam) should produce 7 dB
gain when measured over a half wave-
length dipole. 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 10dB, one must take a three-element
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 for 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 144/7T adds what would be
two directors and two reflectors to what
would be a normal three-element array,
s0 | would assume the 10 dB is pretty
close to accurate.

As to the gamma adjustment, it was

22 & CQ ® August1986
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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 or out of the piece attached to the N fitting.

e

P

&

‘

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

also quick and easy. | used an SWR
bridge in the line. | set the bridge for re-
flected reading and then adjusted the
gamma shorting bar for the lowest read-
ing. Next, | 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 | am
6200 feet above sea level, | still have sur-
rounding mountains at 10,000 feet. That
leads to reflection and signal bounces
from any 2 meter signal being received.
There are several other 2 meter antennas
that | could test against. All of these an-
tennas show multipath reception on any
distant signal. What | found was that the
MET beam tended to give me better
discrimination on received signals. In
other words, | didn't have as much phase
distortion on receive or transmit as with
other beams. My guess is that it was be-

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

The 144/7T is an excellent performer. |
wouldn’'t hesitate to recommend it to
anyone interested in 2 meter work. |t can
be mounted either for horizontal or ver-
tical polarization with no problem at all,
although the manufacturer (and yours
truly) recommends a non-conducting
mast if vertical polarization 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 design,
from MET. One, for example, is the
144/19T which has a claimed gainof 14.2
dB gain with a front-to-back ratio of 19 dB
and a 30-degree bandwidth. The model |
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).
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RF

TRANSISTORS

2.30 MHz 12V (* =28V)

P/N Rating Each Match Pr,
MRF412,/A BOW 18.00 45.00
MRF421 Q 100W 22.50 51.00
MRF422* 150W 38.00 B82.00
MRF426./A* 25W 18.00 42.00
MRF433 12.5W 12.00 30.00
MRF449,/JA Q 30W 12.50 30,00
MRF450,/A Q 5S0W 14.00 31.00
MRF453,/JA Q G60OW 15.00 35.00
MRF454,/A Q B80W 15.00 34.00
MRF455,/JA Q 60W 12.00 28.00
MRF458 80w 20.00 46.00
MRF475 12W 3.00 9.00
MRFA4T6 3w 2.75 8.00
MRFAT7 40W 11.00 25.00
MRF479 15W 10.00 23.00
MRF485* 15W 6.00 15.00
MRF492 Q SOW 16.75 37.50
SRF2072 Q 6&65W 13.00 30.00
SHF3662 Q 110w 25.00 54.00
SRF3775 Q T75W 14.00 32.00
SRF3785 Q Sow 16.50 37.00
CD2545 50W 23.00 52.00
SD1487 Q 100W 36.00 76.00
25C2290 60W 15.00 36.00
25C2879 Q 100W 25.00 56.00
Q = Selected High Gain Matched Quads Available

VHF/UHF TRANSISTORS

Rating MHz NetEa. Match Pr.
MRF212 10W 136-174 $16.00 —
MRF221 15W 136-174 10.00 —
MRF222 25W 136-174 14.00 -_
MRF224 40W 136-174 13.50 32.00
MRF237 4w 136-174 3.00 —
MRF238 30w 136-174 13.00 30.00
MRF239 30w 136-174 15.00 35.00
MRF240 40W 136-174 18.00 41.00
MRF245 80W 136-174 28.00 65.00
MRF247 T5W 136-174 27.00 63.00
MRF260 5W 136-174 7.00 e
MRF261 10W 136-174 9.00 —
MRF262 15W 136-174 9.00 —
MRF264 0w 136-174 13.00 —
MRF&07 1.75W 136-174 3.00 —
MRFG&41 15W 407-512 22.00 49.00
MRFG644 25W 407-512 24.00 54.00
MRF646 40W 407-512 26.50 59.00
MRF&G48 60W 407-512 33.00 69.00
SD1441 150W 136-174 74.50 170.00
SD1477 100W 136-174 32.50 78.00
2N3B66* 1w 30-200 1.25 —
2N4427 1w 136-174 1.25 —_
2N5591 25W 136-174 13.50 34.00
2NG6080 4W 136-174 7.75 —
2N608B1 15W 136-174 9.00 —
2NB082 25W 136-174 10.50 —
2NB6083 30W 136-174 11.50 24.00
2N6084 40W 136-174 13.00 31.00

MISC. TRANSISTORS & MODULES
MRF134 $16.00 SAVE $32.50
MRF136 21.00 SAV7 30.00
MRF137 24.00 S10-12 13.50
MRF138 35.00 25C1075 25.00
MRF140 89.50 25C1307 5.00
MRF150 89.50 2SC1946A 12.00
MRF172 62.00 25C1969 3.00
MRF174 80.00 25C2221 10.00
2N1522 7.95 25C2269 20.00
2N4048 7.20 25C2289 22.00
NE41137 3.50 2SC2312C 4.00
2N5580 11.00 2N5845 10.00
2N5642 14.00 2N5946 13.00
Selected, matched finals for lcom, Atlas, Yaesu, Ken-
wood, Cubic, TWC, etc. Technical assistance and cross-
reference on CD, PT, SD, SRF and 25C P/Ns.
Quantity parts users — call for quote
WE SHIP SAME DAY « C.0.D./VISAIMC
Minimum Order— Twenty Dollars
(619) 744-0728

RF PARTS

1320-16 Grand Avenue
San Marcos, CA 92069
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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 of both.

“Go Climb A Mountain (Tower)”

The 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, | 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
{o 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 up on the tower, you will
find that your body gets very tired. This is
principally because regular belts do not
support your legs and thighs, which are
under constant strain while hangingon 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.

| 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.

| proceeded to visit my nearest moun-
taineering supplies store.' | explained to
the very helpful sales people what | was
going to do and hoped they would set me
up with an arrangement to climb my tow-
er and work on antennas with relative
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

*3785 Mt. Blackburn Ave., San Diego, CA
92111

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

BY JOE HYPNAROWSKI*, WAGVNR

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.

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

Climbing is a breeze.

imum 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

24 ® CQ e August1986
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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.

reasonisdue tothe fact that this arrange-
ment provides a sort of basket and en-
ables you to “'sit-in’’ the harness, thereby
relieving strain on the leg muscles.

Safety-wise, | believe it is even safer
than the traditional belt because it locks
you up at both right and left sides, thereby
avoiding a spinning wheel effect in case
you do miss a step and slip. | added the
third safety clamp in the middle strictly as
extra protection and don't believe it is ab-
solutely necessary.

An added feature to this 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. I‘ﬂ

Say You Saw It in CQ

“Universal” Terminal Interface for
computer or non-computer operation

Antenna Noise Bridge /300 kHz to 30 MHz
SWL Antenna/VLF Converter/Touch
Tone Decoder for Remote Control Reception

pMatic Memory Keyer adds
programmable excellence to CW

25 MHz Oscilloscope with Built-in
Component Tester

s

Deluxe QRP CW Transceiver and Power

Automatic Antenna Tuner Supply

Free

hi-tech

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.

!
|
|
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|
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|
!
!
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I
3

Yes! | want to see what
kitbuilding can do for me.

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

Name
s Address
-Healhkn | -
city i -
ECTITME | a7 -
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Kantronics Introduces

2400 BAUD PACKET

Not Just For All Computers
But For All TNC's Too!

Packet channels
are congested, and
faster is better. So Kantronics has designed a
2400 baud PSK (phase shift keying) 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-1 or TNC-2,
cables included! If you have a KPC-1 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

WHY 2400 BAUD?

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. Qur 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.26TER CCITT specifi-
cation in mind. To add to your TNCor trade for
a new KPC-2400, see facing page.

KPC-2400 Features

e AX.25 version 2 software

¢ Supports multiple connects

e All EPROM software is
Kantronics written and
U.S. copyrighted

® Advanced software HDLC,
eliminating expensive chips

*|n-house programmers/engineers
*|n-house service representatives

*Periodic updates
—we keep you on the air
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| KPC-2400

All the Features of KPC-2
Plus 2400 Baud

When we set out to design the KPC-2400 ™, 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 (PSK) 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-2400 you 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



Speed up your local area network with the new 2400 TNC

Modem™ . The 2400 TNC Modem is a PC-board that mounts S d U Y

directly above your existing TNC PC-board. By adding the pee p Our

2400 TNC Modem to TNC-1 or 2, you gain 2400 baud while

retaining 1200 baud operation, switch selectable. TNC_ 1 Or
Two 2400 TNC Modems will be available—one for TNC-1's, and another for

TNC-2's. If you purchased a TNC-1 or TNC-2, manufactured or kit version, the 2400

TNC Modem should be compatible. |f you have a home brew case, the installation TNC_Z

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. Suggested Retail $149.00 (includes shipping) .

Trade In Your

KPC-1 Or
KPC-2
For a New

KPC-2400

That's right—Now you can trade
in your Packet Communicator
(KPC-1), 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.

CONNECTORS, CABLES OR POWER SUF‘FLIES Send back only the

_ Serial Number

| KPC-2400
EXCHANGE SCHEDULING FORM

To schedule your KPC-2400 Ex{:hange please fill nui the mfmmatran
below and mail this form, including $149 00 payment (shipping included!
to Kantronics, 1202 E. 23rd Street. Lawrence, KS 66046. You will be
notified by mail of your authorization number, and scheduled exchange
date. DO NOT RETURN YOUR UNIT WITH THIS FﬂHM This form is be-

ing used to SCHEDULE returns. .
When it Is time to return your unit, please DO NOT SEND BACK ANY

unit itself. Any cables, connectors, or power supplies received will not be
returned. You will receive a new manual and a 9-pin connector with your
new KPC-2400.

Name | Call Sign
Address _ e :
City o B o T
Phonel | __ - pats
Unit to be exchanged (check one! KPC-1

_Check or Money Order
VISA
Master Card

Payment (check one)

EA or Master Card Number
Exp. Date.

Any unit returned to the fac:tﬂw without payment, authﬂrtzattnn numbear
_and prior scheduling will not receive priority placement.

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

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 without prior scheduling and authorization
number will not be given priority placement.

K& Kantronics

RF Data Communications Specialists
1202 E. 23 Street Lawrence, Kansas 66046 (913) 842-7745
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SUPER SANTEC ST-20T MONTH

‘ SANTEC A Sale So Big — It Fills the entire Month!

Right now, we're offering the Santec ST-20T at our LOWEST price ever!

Why should you purchase a Santec S1-20T over all the others? Some of the other handhelds on the
market may have some of the same features as the 51-20T, but NONE of the others has ALL the features. ..

SANTEC was First o give you the helpful "battery Saver” feature. SANTEC is still the only handheld to offer

24-hour clock as standard equipment. The SANTEC ST-20T is the only handheld which has built-in AUTO-

DIALER and phone number memories. With a small mod (another Williams Radio Exclusive) you can make
your ST-20T receive the NOAA WEATHER CHANNELS. In these areas, there is no
competition with SANTEC. It has more of the features you would EXPECT ina
H/T. We don't think you can do better with ANY of the competition.

Qur LOW Price is Now LOWER Than Ever!

Priced To Sell:

$28900

Plus these little extras from Williams: ® FREE UPS BROWN SHIPPING
e Your Baftery is Charged e NOAA Weather Mod. Instructions
enclosed e Wiliams Exclusive Customer Discount on Accessories

NO
CREDIT CARDS
At This Price

List Price
$369.95
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Before you spend your Hard earned Money on a H/T, compare SANTEC ST-20T
with ALL the rest. Then you’'ll buy SANTEC! Read & Compare for yourself!
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MOD, TO KX NOAA WX
AUTO-DIALER MEMORIES

K3

LLE
{FIELD MOD AVAIL) YES

HO

g 3

OFFSETS MEMORY PROGRAMMING
KEYBOARD LOCK
LICHTED LCDE"S™ METER

@

NO
YES
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i
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2]
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L]
]

FROGHKAMMAELE SUSTONE
SUBTONE LECOOE

COMPFUTER CURRENT SAVER
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OTHER PONER [LEVELS
STANDARD BATTERY

OPTIONAL BATTERIES
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(OPTION AVALIL)
¥ES

SmA (S0 EX 40mA)

D (USES DES)
o0
[ v
%A (AFPROL)

TES (CH l-4 SAME TONE]
N

W

YA (AFFROK )

W0 (OPTIONAL)
OPT1ONAL
TES (VARIAGLE TIME|

llaf AFFRON-]15mA W/ FNBE-4

N |3 TONES OHELY
MANIAL SWITCHING)
[_v]

TES (MAMUAL OPERATION )

#35mM

5 (VEFS BATT/DIN DC)
J.5M/ . 5W W/ETD BATT
5.6V @ 2150mA (3.5
I0.5W & 450mA (%M)
13.2V 8 450mA [5W)

Z.54 WI
300mld LO
5.4V 8 450mA
ORY CELL CASE

Wi AFS OR DIE OC)
Ju i SW W/ETD BATY
B.4Y # 350mM

F.AW/N AN/A0 BV Y
{ 250mA - &00mA. RATED)

FREQUENCY RANGE (STD)

SCAN CAPABILITY

142-150, 995MHe TXEHX

MEMORIES /BAND-4 MODES

140-14%9MHz THEGRX
149-160MHa RX OMLY
MEMOHIES fHAND

W (W 12V OFT. FRE-4)
3.7 FuB-3/.5 LO FEB-4
0.6V § S00mN [FNB-3)
Fal-4 14V S00mf

FuBh-5 X AR ORY CELLS

140-148Milz TX
140149, 995MHz BX

140-150 TRERX
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5.6V

O

140-150 TXGAX
150-160 RX ONLY
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MANUAL 5W BAND CHANGE
MEMORIES /BAND
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B-25KNz
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SCAN BTEF RARCE
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3-30KHz 1IN 5Kz STEFS S5-29KHz IN SKMz STEFS
YES Mi-M9

& OR 10KHz
TES -mMaLmy YES TES-MUST FROGRAM BOTH

EALH TINK

We Don’t Knock the Competition -- We Dare To Compare!

The Nation’s Premier KDK & Santec Dealer! For Orders ONLY - Call Toll Free
_ RADIO -
WILLIAMSE22  1-800-523-0347
600 LAKEDALE ROAD, DEPT. Q

NC Call (919) 993-5881
COLFAX, N.C. 27235

We'll Deduct $1.50 from your Order
® SANTEC e KDK o TOKYO HY-POWER e WELZ e KENPRO e SANTEC
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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-part series on the Transmatch.

The Unexpurgated
Transmatch —Part 1

W1ICP has been associated with Trans-
match articles, antenna articles, and
feedline 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 material. This is the start of a
three-part series on the Transmatch. Part
Il will go into building your own Trans-
match, and | might add, quite a substan-
tial one. This series was prompted by the
tremendous response to the February ar-
ticle by W1ICP both by mail and at every
hamfest we've attended. One of our ad-
vertisers, Radiokit, will be making a kit of
parts available for the Transmatch.
—KZ2EEK

The article | wrote inthe February.1986
issue of CQ about whether or not touse a
Transmatch brought in a flood of mailand
apparently posed as many questions as it
answered. | 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, | sug-
gest getting a copy and reading the arti-
cle first. (The issue is available from CQ
for $2.50 postpaid.)

| pointed out that if you are using coax-
ial feed to your antenna, and your SWR is
muchover2to1,thena Transmatchisre-
quired. To review a little, most modern
equipment (transmitters) will not work in-
to an antenna load that departs very far
from 50 ohms, ora 1 to 1 matched condi-
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-
nant antenna system, and there are really
no exceptions to that statement. Note |
say system, which means both the feedline
and the antenna beingtunedto resonance.
Thisis probably the most important use of
the Transmatch in a station. A Trans-
match will also provide a small amount of

*Technical Editor, CQ, 200 |daho St.,
Silver City, NM 88061

BY LEWMCCOY", WI1ICP

selectivity on receiving and improve the
reception gain. Also, as | pointed out,
resonant antennas are nice to have but
also impossible to have! We QSY up 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 feedline' are tuned to
resonance. All this makes a very inter-
esting, and | suppose arguable, point:
Coax-fed, multibpand dipoles without
something to keep them in resonance
leave quite a bit to be desired. However,
using a Transmatch permits one to reso-
nate such a “‘system.”

One subject | 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-
facturers 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

| need, at this point, to introduce some
sugar-coated feedline theory, so I'll try 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 inthe line is determined by
the spacing of the conductors, the size of
the conductors, the dielectric material
used to separate the conductors, and, |
would like to add, the quality of the con-
ductors and dielectric.

On any feedline, losses will increase
as the frequency is raised. For example,
RG-58, a very popular feedline, 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,
1to 1 SWR. | should add that these losses
increase dramatically as the SWR goes
up! The voltage rating for RG-58/U is
about 1900 volts. Incidentally, the volt-
age for 1 kilowatt in a matched (1 to 1
SWR) 50 ohm line is about 220 volts. 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 of junk
line around where very little outer braid
conductor is used, the dielectric material
is terrible, and so on. That's what | meant
by the quality factor. The amateur must
be a wise shopper and not be drawn into
so-called bargains. | am not going into all
the other types of coax available. The va-
rious handbooks are recommended for
more information.

Now suppose we have a dipole cut for
the center of the 80 meter band, at 3750
and fed with RG-58/U, and we are running
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
SWR is likely to go clear up past 10to 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
(SWR)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 voltage! You have
probably just blown out the line because
of the voltage going so high or the high
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130°

(Al 80 THROUGH 10 METERS

Each dipole V2 X “;
50L2 feed

(B) B0 THROUGH 10 METERS WITH TRANSMATCH

6052 coax to transmatch

Fig. 1- At (A)is the Mor-Gain type of antenna. Dipoles cut for each band are brought to a common feed, and the impedance stays

near 50 to 70 ohms. | have only shown three dipoles, but in actual practice there could be more. At (B) is a simple coax-fed dipole

system to be used with a Transmatch. The feed impedance will be close enough to a match of 50 ohmson all bands so that 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 to which 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 SWR (50 ohm line)goesto80to 1! The
losses are horrendous under such condi-
tions. (However, the same antenna using
open-wire line, which for all practical pur-
poses Is lossless, 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 | say a big loud “"Hog-
wash—Cowdip,'" and if thiswasn't a fam-
ily magazine, something worse. Stop and
really consider what | have just told you. |
have posed the worst possible condi-
tions—using RG-58/U (as a matter of
fact, | consider this line great for audio
purposes but not RF!). Not only that, |
used the RG-58/U ina mannerinwhich 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 | could not have set the same
problem but used a much better grade of
coax, one that would handle higher volt-
ages andsoon. Then, there is a real justi-

- fication 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,

but some coax-fed multiband 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 to go into a discussion of
balun and antenna manufacturers. You
should have learned enough from the
above to answer your own questions.
One thing | 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 vaolt-
age handling abilities. Foam-filled is really
not that great because as you will see
from the transmission line charts in the
various handbooks, the voltage ratings
for foam are rather low. Make sure that all
electrical connections are well made and
will stand high voltages. (The highest
voltages in an antenna system can occur
atthe traps.) Of course, all of the above is
based on how much power you run. |f less
power is used, then adjustments can be
made accordingly. For myself, | am from
the old school that believes in overkill. |
want to make sure the stuff | 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’' line versus line that has
the conductors spaced a few inches
apart. The "‘true’’ open-wire line is the
most efficient, but for myself, | wouldn't
be at all reluctant to use the insulated
type. (In fact, that is what | am using now.)

Some Other Multiband Antennas

One commercial antenna system—
the Mor-Gain antenna—should be cov-
eredbecause | 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 infig. 1.

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

dipole | described in my article. There is
no real significant difference as far as |
can see. There would be some pattern
changes, but nothing to effect the overall
efficiency of the antenna. The Mor-Gain
has inherently low SWR simply because
its feed impedance is close to 50 ohms on
all bands. | say “‘close' and for a fact, |
would use a Transmatch with the system.
Like | said in that original article, | 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-
ferent 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 this 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. | 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 anantenna for a really good all-
band system.

Also, | 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-
nantonevery frequency. It can’t be. Also,
the low SWR claimed is not on every
band. The match depends on installation,
and whether or not the antenna is hori-
zontal or inverted-Vee or used as a slop-
er. It could still require a Transmatch. In
fact, some people recommend a Trans-
match. If| compare the G5RV to the multi-
band dipole that | described—the one of
indeterminate length, fed with low-loss
feeders and a Transmatch—there is no
comparison. The antenna system | de-
scribed canbe usedon 160andonupand
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always presents a perfect 1 to 1 match to
the rig on all bands and all frequencies.
Now tell me if there is any comparison.
And don't forget, | am talking about a di-
pole that can be as short as 60 feet over-
alll However, remember what | said in
that first article. 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

| got several questions about the over-
all length of the antenna because some
amateurs were confused by the term
dipole. | said that if it were me, | 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 that band. How well it will work is a
question | cannot answer, except that on
ascaleof1t010, |wouldgiveitador5on
that band.

Also, some amateurs asked about
dropping the ends of the dipole to make
the overall length longer. | 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,
| prefer No. 12 copper wire for antennas.
However, that preference has no real sig-
nificance, because | am sure, for exam-
ple, that No. 18 copper-clad steel wire is
justasgood. The wire size is of no real im-
portance. Many amateurs have to have
invisible antennas because of housing re-
strictions. Any wire strong enough to sup-
port its length would be suitable for this
purpose. No. 26 enamel is quite common-
ly used with rubber bands for insulators!

Open-wire feeders can be made with
almost any kind of wire. Stranded copper
wire is fine as long as there are no loose
pieces that could short out one conduc-
tor to the other.

TVI and All Those Good Things

| received several queries about TVI if
one used a feedline other than coax, or
used open-wire feed, for example. This is
really not an easy question to answer.
Keepinmindthata TV setandits feedline
have no respect for the kind of antenna
and feed system you use. The argument
that vertical polarization causes more
TVIthan horizontal has gone on for years.
| don't agree, and | have years of experi-
ence with the subject. A strong RF 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
happentobe. Bear in mind thata TV feed-
line runs here and there, both horizontal
and vertical, to get to the set, so it has no
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respect for polarization. On the transmit-
ting side, the argument goes that RF
stays inside coax sothatonly the antenna
radiates. This is fine and in most in-
stances true. However, any feedline is
not supposed to radiate, and that certain-
ly includes open-wire line. To answer the
basic question | would have to say that |
have used both coax and open-wire line
for many years. | really can’t differentiate
between the two as far as interference is
concerned, and Lord knows | have had
plenty of TVl in my day! The answer is to
have a clean transmitter with a low-pass
filter on the transmitter and a high-pass
filter onthe TV set.

RF Bites—Or What Bit Me?

Still another letter chided me for not
mentioning RF mike or key bites when
open-wire feeders are used. Again, this is
not just a case of using open-wire feed-

ers. However, when one uses an antenna
that is a single dipole in a multiband
mode, under some conditions it is possi-
ble to get more than normal 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 RF is cou-
pled to the leads. While the amount of RF
is not dangerous, 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 RF problem. This
changes the system characteristics and
can change your system from voltage to
current fed, the latter being the best in
this case.

This is the end of Part |. Parts |l and ||
will appear in upcoming issues.
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LED DECODE INDICATOR * INSTRUCTIONS & SCHEMATIC |pLUGS INTO JOYST |CK TSE
USE RS REPEATER OM/OFF MHODEL TSD $£59_95 PORT = |HC 24 PIN CONN WITH
OTHF MODEL CS-8 $79 95 CS64 |

5/ 1200C DE?I]DE—FI—:F:;FID

TWO METER REMOTE CONTROL
' MOTE-H-PHL B
AT =5 coLuny

MAX IMUM FUNCTION CONTROL!

KEYPAD CONTROL PLUS 2 FOUR DIGIT SEQUENCE
DECODERS <TSD>* USE THIS BORRD TO CONTROL
ANY 16 DIGIT KEYPAD REMOTELY WITH OTHF *

SIMPLY HOOK 4 ROWS £ 4 COLURNS FROM YOUR

12*AB
67898
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DINF 1O RS-232 300 BAUD INTERFACE
USE YOUR COMPUTER TO DECODE DTHF TOUCHTONES
* RECEIVE ALL 16 DIGITS AS FAST RS THEY CAN
BE TRAMSHITTED * ERSILY PROGRAH YOUR COMPUTEHR
IN BRSIC TO DECODE MULTIDIGIT “STRINGS",DISPLAY K*EV:HEH;EL%H%'EE*“EE %%HLTJ?.IL&T&EHE RAP-1 »
DIGITS, SOUND ALARMS, OBSERUE SECRET CODES * ntjcrliﬂcnanEﬁ*scHn o L TR
SIMPLE TO INSTALL ;HOOK 12 UDC, RUDIO & THWO WIRES TURN YOUR LINKS ON & OFF CONTROL

TO YOUR COMPUTER --ENTER A SIMPLE BASIC PROGRAH | (BN KENWOOD 2500/7950 & HORE,
(PROVIDED>AND BEGIN_TO DECODE * INCLUDES DATA LED} (: g Jj = = ADD 2MTR REMOTE TO CS64
WIRED AND TESTED-- [GLDIAWNGLEE BETICE]) B B HODEL RAP-1 $ 149 95
LR PG S G| [ENGINEERING CONSULTING | COCS64 e
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CUSTOHERS ! FOR |CO2AT/ ICO4ART /1C2AT % e . EE
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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

In January 1985 | received the long-
awaited permission to operate on 160
meters from KX6, Marshall Islands. |
have enjoyed operating on that band
since 1868, making many friends and en-
joying the extra thrill that comes from
working DX on “Top Band." | was ready
togoonthe airimmediately, having antic-
ipated the day by having a Butternut verti-
cal in place with the 160 resonator tuned
and ready to go. | only had to wait until
sunset. | never knew it took so long for the
sun to set as it did that day.

To say the reception | 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 CQ WW DX 160 CW con-
test helped a lot. | was having a ball.

As good as things were, | felt that they
could be better (what amateur doesn’t?). |
was struggling to make QSOs when the
band conditions seemed to be good. In
short, | could not work everything | was
hearing. This is not to say that the Butter-
nut wasn't working. It is perhaps the fin-
est multiband vertical available today.
However, a 26 foot 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 Kwajalein is a
long way from the nearest hardware
store. | bullt it from what | could get my
hands on. | relied heavily onthe ARRL An-
tenna Book, information from the Butter-
nut folks on evaluating ground systems’,
and experience. | made several thousand
QSO0s from KX6DS on 80 and 40 meters,

*P.0O. Box 1179, APO San Francisco
96555-0008

Fig. 1- The base-plate assembly. The plate is made from Yz inch thick aluminum. The
hinge assembly is heliarced to the plate. The base insulator is made from a length of
nylon stock.

during which | 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? | had observed that the Butternut
was a very good antenna on 80 meters,
comparing favorably with a folded Mar-
coni and a sloping quarterwave single-
wire vertical. | concluded that if | could
get a vertical as tall in number of wave-
lengths on 160 as the Butternut was on
80, | would have an antenna that was
“'good enough." Scaling the Butternut
design resulted in a 52 foot vertical. | set-
tled for a 45 foot vertical with an 8 foot
diameter "'top hat'' at the 40 foot level.

The base, showninfig. 1, is made from
a piece of half inch thick aluminum plate.
There isahinge to allow the antenna tobe

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 completed 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 it 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%2 inch and 1% inch diame-
ter, respectively. | wanted seamless pipe
for strength. If you consult the dimension
tables for aluminum pipe, you will see
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Fig. 2- The base plate is boltedtotwo 8’ x 4" x 4” pieces of lumber. Here the anten-
na is shown prior to final assembly and erection.

that the smaller diameter pipe will not fit
into the larger one. | knew that, but re-
member what | said about the nearest
hardware store. Because | could not get
the optimum materials, | used what |
could get. | filed the smaller pipe by hand
so that it would fit into the larger one. The
top section of the vertical, shown in fig. 3,
was made from smaller tubing and %
inch aluminum plate. The five top-hat ra-
dials are made from % inch aluminum
tubing and bolted into place. Some heli-
arcing, visible in the photograph, is
required.

g

The antennais resonatedon 160 by us-
ing the Butternut 160 adapter that goes
with the HF6 vertical. | modified it by cut-
ting three turns off of the coil. 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. | 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

rﬁ“

i :
S e
— =

Fig. 3— The top section of the antenna. The five-sided heavy-duty aluminum plate is
heliarcedto the vertical section. The five top-hat radials, made from % inch aluminum
tubing, are bolted in place.

Say You Saw itin CQ

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 previ-
ously mentioned, 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 60 ground radials laid out under
the antenna. Due to the size of the roof,
they can be only 35 feet long.

The feedpoint impedance of any short
antenna will be very low.? This antenna
appears to have about 15 to 20 ohms im-
pedance, including ground resistance.
The matching circuit is shown in fig. 4. |
chose to use an auto transformer made
from 16 turns of number 12 wire wound
around two t-200 torroidal cores. The
feedline is connected across the entire
winding. The antenna is connectedtoone
of the turns in the interior of the coil.

The tuning and matching procedure is
simple. First, resonate the antenna to the
desired operating frequency on each
band by adjusting the appropriate coil.
Then move the antenna feedpoint tap on
the autotransformer from turn to turn,
starting at the grounded end of the wind-
ing, until the SWR is minimum at reso-
nance. Be sure to check the SWR on both
bands, as a compromise might be neces-
sary to keep SWR to a usable range on

The
Mean Little Kit

New compact 24-piece kit of electronic tools
for engineers, scientists, technicians,
students, executives. Includes 7 sizes
screwdrivers, adjustable wrench, 2 pair
pliers, wire stripper, knife, alignment tool,
stainless rule, hex-key set, scissors, 2 flex-
ible files, burnisher, miniature soldering
iron, solder aid, coil of solder and desoider-
ing braid. Highest quality padded zipper
case, 6 x 9 x 134" inside. Satisfaction
guaranteed. Send check, company purchase
order or charge Visa or Mastercharge. We
pay the shipping charges.

JTK-6 Tool Kit ... _...%88.00

Free Catalog!

Page after page o! hard
to-find precision t(ools
Also contains complete
line of tool kits and tool
cases. Send for your free
copy today!

L]

JENSEN TOOLS INC.

7815 South 46th St Phoenix, AZ 85044
. Phone 602-968-6241 TWX: 910-950-M15
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both bands. An alternate matching circuit
that | tried successfully was the beta
match. | 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 SWR bandwidth of short
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. |f only
short radials can be used, as in my case
where the roof limits the length, the more

radials the better. 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-
plained in a previous article.? The reac-
tive component of the antenna impe-
dance also affects the SWR bandwidth.
Asthe frequency of operation is moved
away from resonance, the change in
SWR 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-

The HF4B ‘“‘Butterfly’’'™
A Compact Beam
for 20-15-12-10 Meters

*Unique design reduces size
but not performance.
*No lossy traps; full
element radiates on
all bands.
s Retrofit kit for
17 meters com-
ing soon.
efTurns with TV
rotor
*Only 17 Ibs.

melters

=32 feel tall - may be top loaded for

eAdd-on kit for 17 and 12 meters

*26 fi. tall

*Designed for the low-band DXer

s Automatic bandswitching on 80 and
40 meters

*Add-on units for 160 and 30 or 20

Butternut
Verticals

Butternut's HF
verticals use
highest-Q tuning
circuits (not lossy
traps!) to outperform |
all multiband designs
of comparable size!

Model HF6V

*80, 40, 30, 20 15 and 10 melers
automatic bandswitching.

available now.

Model HF2V

additional bandwidth.

For more information see your

dealer or write for a free brochure

BUTTERNUT ELECTRONICS CO.

405 East Market
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Lockhart, Texas 78644

80m coil

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

width. Using a larger diameter of wire or
tubing will reduce the reactive 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 SWR bandwidth of this an-
tenna is 25 kHz on 160 meters and 125
kHz on 80 meters. | have made about 750
QSO0s on 160 with this antenna. The last
25 of my 60 DXCC countries were worked
on it. QSOs of 2500 miles to JA with 100
watts are routine. | frequently make
QSOs to W6 (5000 miles) with 100 watts,
and occasionally | make QSOs to W8 or
W3 with 100 watts. 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 full-size quarterwave vertical
mounted at water's edge at KX6BU. |
have worked Europeans on both 80 and
160 with the antenna, which is the acid
test in my opinion. It is very difficult to
work Europe on any band from KX6.

Insummary, 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 that
works as well as possible at your QTH.
Good luck and good DX.

References

""*Notes on ground systems,’’ Butter-
nut Electronics (supplied with the HF6V
instructions).

*The ARRL Antenna Book, 14th Edition,
Chapter 2, pp. 22-27.

‘Frey, John A., “The Minipoise,” CQ,
August 1985, pp. 30-32, 36, 39. E'!I
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HF Equipment
IC-735 HF transceiver/SW rcvr/mic
PS-55 External power supply...

Regular SALE
889.00 769*

169.00 149%

AT-150 Automatic antenna tuner ... 399.00 359*
FL-32 500 Hz CW filter............ . 5850
EX-243 Electromic keyer unit ....... 50.00
UT-30 Tone encoder ............... 1650

IC-745 9-band xcvr w/.1-30 MHz rcvr 999,00 799%

PS-35 Internal power supply .......

169.00 149%

EX-241 Marker unit .....ovvvvnnnnss 20.00
EX-242 FMunil .ooeeeeeeeeennnnns 39.00
EX-243 Electronic keyer unit ....... 50.00
FL-45 500 Hz CW filter (1st IF) ..... 59.50
FL-54 270 Hz CW filter (1st IF) ..... 47.50
FL-52A 500 Hz CW filter (2nd IF) 9650 B89*
FL-53A 250 Hz CW filter (2nd IF) 96.50 89%
FL-44A SSB filter (2nd IF).......... 159.00 144*
SM-6 Desk microphone......... 40.00
HM-12 Extra hand microphone..... 3950
MB-12 Mobile mount............... 2199

IC-751 9-band xcvr/.1-30 MHz rcvr 1399.00 999%
IC-751A 9-band xcvr/.1-30 MHz rcvr 1499.00 1299
PS-35 Internal power supply ....... 169.00 149**

FL-32 500 Hz CW filter (1st IF)..... 59.50
FL-63 250 Hz CW filter (1st IF) ..... 4850
FL-52A 500 Hz CW filter (2nd IF)... 96,50 B9%
FL-53A 250 Hz CW filter (2nd IF)... 96,50 B89%
FL-33 AN ler..,  conndivinnsia 31.50
FL-70 2.8 kHz wide SSB filter ...... 46.50
HM-12 Extra hand microphone..... 39,50
SM-6 Desk microphone............. 40.00
RC-10 External frequency controller  35.00
MB-18 Mobile mount............... 2198

Other Accessories: Regular SALE
PS-15 20A external power supply..... 149.00 134%
PS-30 Systems p/s w/cord, 6-pin plug 259.95 234%
OPC Opt. cord, specify 2, 4 or 6-pin  10.00
SP-3 External speaker ................ 54.50
SP-7 Small external speaker .......... 49.00
CR-64 High stab. ref. xtal (745/751) 56.00
PP-1 Speaker/patch (specify radw)... 139.00 129%
SM-8 Desk mic - two cables, Scan..... 69.95
SM-10 Compressor/graph EQ, 8 pin mic 119.00 109%
AT-100 100W B-band auto. antenna tuner 399.00 359%
AT-500 500W 9-band auto. antenna tuner 499.00 449%
AH-2 B-band tuner w/mount & whip 549.00 489
AH-2A Antenna tuner system, only.... 42900 389%

Order Toll Free: 1-800-558-0411

ICOM

Check the Prices at AES !

Regular SALE

Other Accessories cont

GC-4 World clock » (CLOSEOUT) e 9995 p9*
GC-5 Worldclock ............c......... 79.95
HF linear amplifier Regular SALE

IC-2KL 160-15m solid state amp w/ps 1795.00 1389

6-meter VHF Portable Regular SALE
IC-505 3/10W 6m SSB/CW portable 469.00 419%

BP-10 Internal Nicad batterv pack 79.50
BP-15 ACcharger.........ccco.... 12.50
EX-248 FMunit........vvvvvness, . 4950
LC-10 Leathercase ............... 3495
VHF/UHF base multi-modes Regular SALE
IC-551D B80W 6-meter SSB/CW....... 735.00 649*
EX-106 FM option......ccovvvvuunn. 125.00 112%
BC-10A Memory back-up........... 8.50
IC-271A 25W 2m FM/SSB/CW ....... 735.00 649%
AG-20 Internal preamplifier ........ 56.95
IC-271H 100W 2m FM/SSB/CW...... 944.00 789
AG-25 Mast mounted preamplifier  84.95

IC-471A 25W 430-450 SSB/CW/FM xcvr 839.00 7299
AG-1 Mast mounted preamplifier 89.00

IC-471H 75W 430-450 SSB/CW/FM 1149.00 989
AG-35 Mast mounted preamplifier 8495

Accessories common to 271A/H and 471A/H

PS-25 Internal power supply for (A)... 9900 89
PS-35 Internal power supply for (H)... 169.00 149%
PS-15 External power supply ...... .. 14900 134%
SM-6 Desk microphone .............. . 40.00
EX-310 Voice synthesizer ............. 41.25
1S-32 CommSpec encode/decoder.... 59.95
UT-15 Encoder/decoder interface... 1250
UT-155 UT-158 w/TS-32 installed..... 7995
VHF/UHF mobile multi-modes Regular SALE
IC-290H 25W 2m SSB/FM. TTP mic... 549.00 479%
IC-490A 10W 430-440 SSB/FM/CW  649.00 569
VHF/UHF/1.2 GHz FM Regular SALE
IC-27A Compact 25W 2m FM w/TTP mic 389.00 349%
IC-27H Compact 45W 2m FM w/TTP mic 429.00 379
IC-28A 25W 2m FM, UP/DN mic...... 419.00 369%
IC-28H 45W 2m FM, UP/DN mic...... 44900 399*
UT-29 Tone squelch................ 41.00
HM-16 Speaker/microphone....... 39.00
IC-37A Compact 25W 220 FM, TTP mic 449,00 349%
IC-47A Compact 25W 440 FM, TTP mic 489.00 4294
PS-45 Compact 8A power supply... 11295 99%
UT-16/EX-388 Voice synthesizer, 47A  31.00
SP-10 Slim-line external speaker ... 31.95
IC-3200A 25W 2m/440 FM w/TTP.... 569.00 469%
UT-23 Voice svnthesizer............ 31.00
AH-32 2m/440 Dual Band antenna 32.95
Larsen PO-K Roof mount........... 20.00
Larsen PO-TLM Trunk-lip moun....t 20.18
Larsen PO-MM Magnetic mount .. 19.63

IC-1271A 10W 1.2 GHz SSB/CW Base 1049.00 929%

PS-25 Internal power supply ....... 99.00 89%
EX-310 Voice synthesizer........... 41.25
TV-1200 ATV interface unit......... 115.00 106*
UT-15S CTCSS encoder/decoder ... 79.95
IC-120 1W 1.2 GHz FM Mobile........ 499 00 449%
ML-12 1.2 GHz 10W amplifier ... ... 339.00 299

Repeaters Regular SALE

RP-3010 440 MHz, 10W FM. xtal cont. 1049.00 949%

RP-1210 1.2GHz, 10W FM, 99 ch.synth 1259.00 1129
Cabinet for RP-1210 or 3010........ 269.00

MasterCard VISA

—

Hand-held Transceivers

Deluxe models Regular SALE
IC-02AT for 2m....... 369.00 299%
IC-04AT for 440 MHz 399.00 339%

Standard models Regular SALE
IC-2A for Zm.......... 239.00 189*
IC-2AT with TTP....... 26950 209*
IC-3AT 220 MHz, TTP 299.95 249*
IC-8AT 440 MHz, TTP 299.95 249*

Accessories for Deluxe models Regular
BP-7 425mah/13.2V Nicad Pak - use BC-35 6750
BP-8 B0Omah/8.4V Nicad Pak - use BC-35... 62.50
BC-35 Drop in desk charger for all batteries 74.95
BC-60 6-position gang charger, all batts SALE 349.95

BC-16U Wall charger for BP7/BPS............. 19.95
LC-11 Vinyl Case..ccvviiicermeiircennrenrsases 18.49
LC-14 Vinyl case for DIx using BP-7/8 ........ 18.49

LC-02AT Leather case for DIx models w/BP-7/8 39.95

Accessories for both models Regular
BP-2 425mah/7.2V Nicad Pak - use BC35.... 4250
BP-3 Extra Std. 250 mah/8.4V Nicad Pak .... 31.25
BP-4 Alkaline battery case. 13.75
BP-5 425mah/10.8V Nicad Pak - use BC35 49.50
CA-5 5/8-wave telescoping 2m antenna . 18.95
FA-2 Extra 2m flexible antenna .. 10.00
CP-1 Cig. lighter plug/cord for B8P3 or Dix.... 10.75
CP-10 Battery separation cable w/clip.. 19.99

DC-1 DC operation pak for standard models 18.75
EX-390 Bottom shide €ap........oovvvveerrnnenns 495
MB-16D Mobile mtg. bkt for all HTs............ 21.99
LC-2AT Leather case for standard models..... 39.95
RB-1 Vinyl waterproof radio bag................ 30.00
HH-SS Handheld shoulder strap................ 1495
HM-9 Speaker microphoRe.........cooveeevnnnn. 39.00
HS10 Boom microphone/headset .. 19.50

HS-10SA Vox unit for HS-10 & Deluxe E.inly 13.90

HS-10SB PTT unit for HS-10................. 19.50
ML-1 2m 2.3w in/10w out amplifier .....SALE 89.95
$S-32M Commspec 32-tone encoder .......... 29.95

Receivers Regular SALE
R-71A 100 kHz-30 MHz, 117V AC..... $849.00 689

RC-11 Infrared remote controller... 59.95 49%
FL-32 500 Hz CW filter............. 59.50
FL-63 250 Hz CW filter (1st IF)..... 48.50
FL-44A SSB filter (2nd IF).......... 159.00 144%
EX-257 BMUnit. . .oiiannaaaiisin 38.00
EX-310 Voice synthesizer........... 41.25
CR-64 High stability oscillator xtal 56.00
SP-3 External speaker.............. 54.50
CK-70 (EX-299) 12V DC option..... 10.95
MB-12 Mobile mount..........c.... 2199

R-7000 25 MHz-2 gHz scannming rcvr 969.00 849%

RC-12 Infrared remote controller... 5995
EX-310 Voice synthesizer.......... . 4125
AH-7000 Radiating antenna........ 8995 (7)

HOURS e Mon. thru Fri. 9-5:30: Sat. 9-3

Milwaukee WATS line: 1-800-558-0411 answered
evenings until 8:00 pm Monday thru Thursday

Please use WATS lines for Ordering
use Regular lines for other Info and Service dept

All Prices in this list are subject to change without notice.

In Wisconsin (outside Milwaukee Melro Area)

1-800-242-5195

AMATEUR ELEGTRONIC SUPPLY.

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 ® Phone (414) 442-4200

AES"® BRANCH STORES
ORLANDO, Fla. 32803 CLEARWATER, Fla. 33575 LAS VEGAS, Nev. 89106 CHICAGO, lllinois 60630

WICKLIFFE, Ohio 44092
28940 Euclid Avenue
Phone (216) 585-7388

» Ohio WATS 1-800-362-0290

Outside | _800-321-3594
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621 Commonwealth Ave.
Phone (305) 894-3238
Fla. WATS 1-800-432-9424

Dutside 1 _800-327-1917 No Nationwide WATS

1898 Drew Street
Phone (813) 461-4267
No In-State WATS

1072 N. Rancho Drive
Phone (702) 647-3114
No In-State WAITS

outside 1 _200-634-6227

Associate Store

ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
Phone (312) 631-5181

futside 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

M{}St 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, for so-called
open-wire or twinlead 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 If they
are to be used to the best advantage.
Power and frequency considerations are
the most obvious ones. Table | shows the
power-handling capability of three com-
mon types of coaxial cable. The values
shown assume that the cable is properly
impedance maiched to the antenna, In-
stalled correctly, etc. The values will also
vary somewhat from manufacturer to
manufacturer, but not by a greatdeal. For
most amateurs who use a 100 watt class
transceiver, any one of the cables has
sufficient power-handling capability.
However, if one were to run a consider-
able amount of power, particularly on
VHF bands, careful attention would have
to be given to choosing a cable capable
of handling the power. Table || shows, for
a 30 meter length of cable, how much
power is delivered to the antenna termin-
als using a transmitter having 100 watts
of output power. Again, it is assumed that
the cable has been installed properly, im-
pedances are properly matched, etc. The

c/o CQ Magazine

BY JOHN J. SCHULTZ*, W4AFA/SV

Band
(meters) RG-58U RG-59U RG-8U
2 170 250 700
6 325 500 1500
10 to 160 430 700 2000

Table |- The maximum safe, continuous
power-handling capability (in watts) of
common coaxial cables. Ratings apply only
if the cable is operating under matched
conditions (near unity SWR) and at an am-
bient temperature of 60° C or less.

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

2 23 33 ob

B 46 22 72
10 54 63 79
15 60 68 83
20 68 74 85
40 76 81 89
80 83 85 93

Table ll- 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 watls.
The power “‘lost” in the cable is due to its
attenuation characteristics, which in-
crease with frequency. Also, if the cable
IS not used under matched conditions,
there will even be more loss.

figures in Table || may come as quite a
surprise to some radio amateurs—both
newcomers as well as old-timers. This is
because almost all textbooks present co-
axial cable attenuation in terms of deci-
bels rather than in the more practical
form of Table Il.

What Table || 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
would be only 23 watts! The power loss
has absolutely nothing to do with SWR or
impedance matching. It is an inherent
characteristic 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 being 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 felt that the price of
the lower loss cable was justified. For in-
stance, in the example just given, if one
used RG-8 instead of RG-58, Table |l
shows that the power delivered to the an-
tenna on 10 meters would be 79 waltts
and 56 watts on 2 meters. The difference
between having 54 and 79 watts deliv-
ered to an antenna on 10 meters is prob-
ably not very significant (although some
amateurs would argue the point), for if 10
meters were to “‘open’’ for DX, small dif-
ferences in radiated power would not
matter very much. On the other hand, the
difference between having 23 or 56 watts
delivered to an antenna on 2 meters can
significantly affect the ability to work DX
contacts. There is also a more subtle fac-
tor involved on the VHF bands such as 2
meters. A lossy coaxial cable will also de-
grade receiver performance. This factor
may be even more important than the
loss of transmitted power on VHF,

The main point is that one should be
aware that any coaxial cable has some in-
herent power loss, and one must balance
this factor against other factors when try-
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ing to upgrade the performance of anam-
ateur radio station. For instance, it would
almost be silly to first 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 first trying
to use coaxial cable to the antenna that
nas the lowest possible loss.

As far as installation 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-
tremely 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 instructions contained in various radio
textbooks. One can get by with fairly
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 unusual. ‘‘Splices”
in cable should definitely 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 braid 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 small 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 easily
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 commercial 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 sealed with some sort of
tape, heat-shrink tubing, cement com-
pound, or similar waterproof material
such as Coax-Seal™. Anddon't forget the
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(A) (B)

Fig. 1- A simple precaution to observe
when installing coaxial cable is not to in-
stall it as shown at (A), since moisture
from rain can enter the end of the cable. It
should be installed as shown at (B), and a
sealant should be used to completely pre-
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 init, the dielectric 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 extremes, such as in
outdoor service, the cracking progress
can be considerably accelerated. In gen-
eral, coaxial cable should never be bent
such that the radius of the bend is less
than 10 times the diameter of the cable.
In installations where the cable is contin-
ually flexed, such as a rotatable beam in-

stallation, 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 wire which is
pulled taut, and the coaxial cable is at-
tached to it at intervals of a meter or so by
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 mismaich 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 instrument connected between the
transmitter 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 terminals. If a bad
mismatch is indicated, it should be cor-
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4RV Four Channel Repeater Voter

@ Signal to Noise Type

@ Expandable to 32 Channal by Just Adding Cards
® Designed for Commercial and Amateur Service
® Continuous Instant Voting

® Dual or Single 12 Volt Supply

® LED Indicators of COR and Voted Signals

® Front Mounted Level Pots

® Bullt in Calibrator

@ Remote Voted Indicators Pinned Out

® 4% " x 6" Double Sided Gold Plated 44 Pin Card
® Unsquelched Audlo Input

® On Board Audlo Switching and Mixing

@ Audio Mixer Input Available for External Input

@ Open Collector or Relay Contact Input

@ Open Collector NPN Qutput

@ Remote Disable Inputs

® More

4RV Kit Including board and paris with 20 page

e e e ey $200.00

Bullt, tested, and callbrated with manual. . . . $350.00

For more information call or write: (614)
VOTER Hall Electronics 261.8871

815 E. Hudson Street

—Solumbys, Ohlo 43211
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LOOP YAGIS AND AMPLIFIERS FROM
DOWN EAST MICROWAVE

« TROPO = WEAK SIGNAL
= EME « DSCAR MODE L & MODE S
= 902 * 2304 * 2400 MHz
1206 MHz 20+ dBi 385
2445LY 45el loop Yagi 1269 MHz 20+ dBi 585
13450LY 45el loop Yagi 2304 MHz 20+ dBi 8§75
3333LY 33 el loop Yagi 902 MHz 18.5dBi  $85
above antennas are assembiled and tested.

All aluminum and stainless construction. Kits also available.
Add $8 ($11 west of Rockies) per antenna for UPS shipping.

2584 power dividers, complele arrays available

2316 PA Linear Amp 1w in 18w out 1296 MHz 13.5 V $245
2335 PA Linear Amﬂ 10w in 36w out 1296 MHz 13.5 V $295
include $5 for UPS Blue — 48 states.

Write about Higher Power, 2304 linears, GaAs Fet preamps
Free catalog

DOWN EAST MICROWAVE

- : Bill Olson, W3HAT
Hm.' 1655A, RFD 1, Bummham, ME 04922 R
: (207) 948-3741
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= 1269
45 el

= 1296
loop Yagi

2345LY
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€ 3| ICOM

FACTORY AUTHORIZED DEALER

PLEASE CALL OR WRITE FOR THE
LATEST AND GREATEST FROM ICOM

ICOM
IC-735 HF Xevr/Gen Cov. Rewr.. ... ..... $759.00
IC-745 HWF Xcwr./Gen. Cov. Rowr.. . .. ...... 799.00
IC-R7000 Gemeral Coverage Receiver . . . . .. 829.00
IC-PS30 12 VDC, 30 Amp, Sys. Pwr. Supply. . . 228.76
IC-PS55 12 VOC, Power Supply For IC-735. . . 148.72
IC-SPT Base Stalion External Speaker. . . . . .. 49.00
IC-SP10 Maobile External Speaker. ... ...... 31.95
IC-271H 2-Mir, FM/SSB/CW, 100 W., Xcvr.. . . 809.00
IC-SM5 Desk Microphone . . ... .......... 40.00
IC-SM6 Desk Microphome .. ............. 40.00
IC-SM8 Desk Microphone, Dual Cables. . . . .. 69.95
IC-SM10 Desk Mike W/Graphic Equalizer . . . 119.00
IC-2TA 2-Meter, FM, 25 Walt Xewr, ... .. .. 334.00
IC-28A 2-Meter, FM, 25 Watt Xewr. . . . . .. 359.00
IC-3TA 220-MHz, FM, 25 Watl Xewr. . . . .. 334.00
IC-3200R 2-Mir/70-cm FM.25 Watt Xcwr, . .. 489.00

IC-2AT 2-Mir. FM, Handbeld W/Touck-Tone . . . 209.50
IC-02ZAT 2-Mitr, FM, Handheld With T-T. ... 299.50
IC-BP3 8.4 VDC.250 mah. Ni-Cad Batt Pack . . . 31.25
IC-BP4 BatteryCase................... 13.75
IC-BPS 10.8VDC. 425 mah, Ni-Cad Batt. Pack. . . 49.50
IC-BP7 13.2VDC, 425 mah,, Ni-Cad Bati. Pack. . . 67.50
IC-BP8 8.4 VOC 800 mah. Ni-Cad Batt Pack . . . 62.50
BC-35 Drop-in Rapid Charger; IC-BP2,5.7.8 ... 74.95

IC-CP1 Mobile Charging Cord. .. .......... 10.75
IC-DC1 OC Converter. .................. 18.75
IC-HMS Speaker/Microphone. . . ... ....... 39.00

LC-5 Leatherette Case, IC-2ZAT W/IC-BP5.... 18.49
LC-7 Leatherette Case, IC-2AT W/IC-BP3.... 18.49
LC-11 Leatheretie Case, IC-O0ZATW/IC-BP3. .. 18.49
LC-12 Leatherette Case, IC-O0ZATW/IC-BPS... 18.49
LC-14 Leatherette Case IC-02ZATW/IC-BPB. .. 18.49
HS-10 Headse! For Handhelds . . .. . . ... . .. 19.50

HS-108SA VOX Unit For HS-10............ 1950
HS-10S8 PTT Unit For HS-10............ 1950
BIRD
Model 43 Waltmeler With QC-UHF(R ... .. $172.00
Model 4431 Waltmeter With QC-UHF(F . ... 290.00
CC-1 Wattmeter Carrying Case .. .......... 30.00
Model 8135 AF Coaxial Termination . . ., . . .. 160.00
Elements, Table 1, 25 to 1000 MHz ........ 48.00
Elements, Table 1, 50H through 1000H. .. . .. 59.00
Elements, Table 1, 2500H & 5000H . ... .. .. 85.00
BECKMAN
310 3%-Digit Handheld Multimeter . . . . .. $130.50
4410 4'%2-Digit Handheld Multimeter . . . . .. 215.10
OM25L 3'%-Digit Handheld Multimeter. . . . . . 8545
OM73 3'-Digit Probe Size Multimeter. . . . .. 55.00
BELDEN

New 9913 Low Loss VHF/UHF Coax Cable. RE-8/U Type.
Accepls Standard Amphenal PL-259 And Type N Conn
9%-AWG. Solid. Bare Copper. Center Conductor. 84%
Velocity Factor. 100% Shield Coverage. 50 Ohm. Semi-
Solid. Polyethylene. Ceater Insulation . . . . .. SA4/FL
ASTRON

RS-TA 13.8VOC,7Amgpint, 5 AmpCont. . ... $46.30
RS-12A 13.8VYDC, 12 Amp Int. 9 Amp Conl . .. 64.60
RS-20A 13.8VDC.20 Amplat, 16 AmpConl, . .. 82.90
RS-35A 13.8VOC, 35 Amp Int, 25 Amp Conl. . . . 125,60
RS-12ZM Same As RS-12A. With Meter. . . . .. B0.46
RS-20M Same As AS-20A, With Meter, . . . .. 98.76
RS-35M Same As RS-35A, With Meter. . . . . 141,46
V5-20M SameAs RS-20M, Adj. VoIt./Curr. . .. 117.06
¥5-35M Same As RS-35M, Adj. YoIt/Curr, . .. 159,76
VS-50M 13.8VDC,50A Inl, 37AConl Adj. ... 226.86
UPS/Insurance Charges Are Additional

MC, VISA, C.0.D. Orders Are Accepted.

cs[:.:i ﬁue 8/&*{‘&&:!1':5

1112 GRANDVIEW STREET
SCRANTON, PENNSYLVANIA 18509
PHONE (717)343-2124

CIRCLE 176 ON READER SERVICE CARD

| 2way & 4 way Combiners Available

rected by adjusting 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 solid dielectric 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 ciieun is just a visual one. Cut
away a bit of the outer jacket of the cable
at both ends and make sure that the
shield braid is shiny and flexible. If the
braid is discolored or brittle, moisture has
gotten into the cable 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 nodras-
tic electrical fault such as an open or
short is present.

The maost insidious fault that old cable
can develop is increased attenuation.
The fault is insidious in that the cable
might appear to be in perfectly fresh,
clean shape. However, chemical changes
could have taken place in the dielectric to
increase attenuation. Exact attenuation
measurements require sophisticated in-
struments, but there are at least two
checks which 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

JAYBEAM ANTENNAS

From

Spectrum International

900 MHz (900-930 MHz)
DY20-900 17dB $74.95

70 cm Multibeams (420-450 MHz)
For ATV, OSCAR, TROPO, EME, etc.

70/MBM28 11.5dB $44.95

70/MBM48 14.0dB $64.95

70/MBMBS8 18.5dB $94.95

2-Way Phasing Harness PMH2-TD $17.95

4-Way Phasing Hamess PMH4-70 $34.95

Vertical Pol. Mounting Kit SVMK-48 $19.95
SVMK-88 $29.95

2 way & 4 way Mounting Frames Available.

2 Meter Twist

For OSCAR Operation

10XY-2M 11.3dB $69.95

Circular Pol. Harness PMH-2C $15.35

Loop Yagis

For OSCAR, ATV, TROPO, EME, etc.

1268-LY 20dB $49.95
1296-LY 20dB $49.95
For GOES Weather Satellite

1691-LY 20dB $59.95

ALL ANTENNAS INCLUDE 50 ohms Balun
Send 66¢ (3 stamps) for detailed specs on all

[ ‘a_!

Spectrum intemational, Inc.
Post Otfice Box 10840
Concord, MA D1742 USA
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SWR Reading

at Transmitter
Output Loss in Length of Cable Tested
3.0:1 0 dB; no power loss in cable
2.5:1 1.3 dB; 16 watls lost in cable
1.9:1 2.0 dB; 37 watts lost in cable
1.5 4.0 dB; 60 watls lost in cable
1.3:1 6.0 dB; 75 watts lost in cable

Table lli- The relationship between SWA
readings and cable loss when a cable be-
Ing tested Is terminated in a resister pro-
ducing an artificial SWR of 3.0:1. The
"watls lost'' refers to the situation if the
cable were used with a 100 watt output
transmitter. Although the cable test as
described in the text is a simple and ap-
proximate 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 difference between
the two powers represents the power lost
in the cable due to attenuation for the
length of cable tested. If it seems to be
significant, one then has to do a bit of
math by converting the power differ-
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 possible attenuation
check involves only the use of an SWR
meter at the transmitter and a carbon re-
sistor to simulate a 3:1 SWR at the far end
of the cable being tested (a 150 ohm re-
sistor for 50 ohm cable, for example). |f
the cable has zero loss, the SWR meter at
the transmitter will indicate 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
{1, If the SWR read 1.5:1, the cable would
have about 4 dB loss. The latter test is
best done, by the way, with a solid-state
transmitter having a ''no-tune’ output.
With a tube-type transmitter one would
first have to adjust the output loading and
plate tuning controls using a 50 chm 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.
Nonetheless, if either test indicates a sig-
nificant power loss, one should be suspi-
clous 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.
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FROM MOBILE TO GLOBAL.

FT-209RH. FT-709R.
Get out with 5 watts
on 2 meters, or 4/
watts on 440 MHz
: B [ heres a battery
| R\ saver for extended
sl | Fe=tl ] monitoring.
Microprocessor-

J based functions offer
10 memories for
receive frequency, standard or non-
standard offset and tone encode/
decode with an optional module
Even a variety of sophisticated scan-
ning functions, plus much more, all
within an ultracompact, light-
weight case.

And much more,

fits most anywhere.

FT-270RH. Smallest 2-meter, 45 watt
mobile rig available. Includes: 10 mem-
ories. LCD display. Band scanning with
programmable upper and lower limits.

FT-2700RH. The only dual-band
25-watt mobile rig with crossband full-
duplex capability Great for telephone
style communications, or 2-meter and
440-MHz operation. Compact package

DOC’S COMMUNICATIONS

702 CHICKAMAUGA AVENUE » ROSSVILLE, GA 30741

FT-726R. Link up to OSCAR 10 for
amazing satellite DX. Perfect for apart-
ments and antenna-restricted neigh-
borhoods. FT-726R offers crossband
full-duplex capability on 2-meters and
435 MHz. Other features include 11
memories and dual VFOs,

YAESU

Our 30th Anniversary.

—

(404) 866-2302

Find out more. \\e carry the complete line of Yaesu HF ana ViHF/UHRF transceivers

and accessories. For full information, contact us today
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High Performance Antennas With
The Quality You Expect

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

e All elements are numbered and color coded for
quick, error free assembly.

e Type N connectors used in all antennas.

e Use of compatible metals results in low corrosion
and long life.

e Industry’s only *“Vernier Adjustment” Gamma
match on 2m and 70 cm.

* Rugged weatherproof power dividers handle full
legal power with less than 0.2 dB forward loss.

e Antennas made in England and adhere to strict NBS
specifications.

Write or call today to order or for more information.

ME

ANTENNAS

Leeward Marketing Co.
1300 Pinetree Drive
Indian Harbour Beach, FL 32937

(305) 777-4019
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AIR-WOUND INDUCTORS

Y

g @ i i

mx% L \ %W

f
B&W Miniductors® and Air-Dux® have been
the industry standard for over 50 years,

;Jm.w,{i ff*ﬁ T

wherever radio-frequency coils are used.

e For the experimenter, the radic amateur, the
manufacturer

e Available in diameters from %" to 6"

e Wire sizes from #24 to #8 AWG

e Also edge-wound and fubing coils for high-power
applications.

Call or write for complete specifications.

ALL OUR PRODUCTS MADE IN USA

BARKER & WILLIAMSON

Suality Communication Products Since 1932

At your Distributors. Write or Call.
10 Canal Street, Bristol PA 19007 m

(215) 788-5581
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Step Up To Power

With ANIRAIBE [kim

Antennas And Amplifiers.

P.O. BOX 1000 » MORGAN HILL, CA 95037 » (408) 779-7363
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SPECIFICATIONS
Mechanical

e Boom Length
e Eloment Length. ... .« visnievitnonos 45"
* Mast Required

e Feed Impedance * Windload
O BSINMUIIY 2 ihss  watda a, 5mrars wsta 4:1 Rigid Coax

Mirage Communications Equipment, Inc.
PO. Box 1000
Morgan Hill, CA 95037
(408) 779-7363
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The Microlog
Morse Coach

A Morse Code
Tutoring Program For

the Commodore 64
Computer BY DAVE INGRAM*, K4TWJ

cﬂrmrar}lr to possible first impressions,
Morse Coach isn’t a previously undiscov-
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 compulter., After the
self-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 re-
sults 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 game-
type cartridge with one of today's inex-
pensive home computers will inspire
youngsters and attract more individuals
into our exciting world of communica-
tions. Why would anyone care to waste
time with a Pac Man® game when this
genuine Morse program is available,
right? Yes indeed!

A Closer Look

After sliding 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”

*Eastwood Village No. 1201 So., Rt. 11,
Box 499, Birmingham, AL 35210

tridge system which piugs into a Commodore 64 computer. All
information and prompts are screen displayed and backed up
by an instruction pamphiet.

mode, assumes no prior knowledge of
Morse code and begins instruction with
only four characters sent in random
order. Additional characters are added
according to one's learning rate. The in-
cluded manual explains the “'learning se-
quence’” of characters, plus how 1o
“jump around"' in that sequence at daily
start-ups for bypassing reviews if de-
sired. Any speed between 10 and 99
words per minute is continuously select-
able. The popular method of learning
code at the proper dot/dash ratio, then
merely reducing time between charac-
ters to improve speed, is used. This prov-
en technigue 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 initially transmitted via the
monitor's/TV's speaker, and you type its
corresponding letter on the computer's
keyboard. An incorrect response yields a
“No, | sent ——; you typed ——,"" then
the transmitted example is repeated for
clarity (and cleverly reinserted 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. | 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 Morse code. A
“practice’ mode can be set to send ran-
dom groups of five characters with let-
ters and numbers intermixed. Responses
can be keyboard entered (and later eval-
uated on a graph) or copied by hand on a
notepad. The latter is compared to what

the program calls “‘'raw data'’ whenever
desired or after a run. There, an on-
screen display is used for checking copy.
If that method reminds you of the way an
amateur might teach a newcomer Morse
code, you're right. Sometimes it's dif-
ficult 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’’ aftera 15 percent error rate, The
“practice’’ mode will complete a code
run regardless of any errors or user re-
sponse.

Using the Coach

Being an incurably devoted amateur
and a true CW enthusiast, | naturally eval-
uated the Morse Coach program from
several points of use. As aninitial opinion,
| think it's a gem for both newcomers
learning the code from scratch and pres-
ent amateurs thinking of convenient
ways to improve their Morse copying abil-
ities. 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 ef-
fective manner, and | suspect an unfami-
liar person could learn Morse within a
couple of days of spare time using this
system. (I don't think many people could
learn the whole alphabet in one day.
Learning curves drop noticeably after
two hours.)

The Morse Coach program seems at-
tractive for group training in two ways. A
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number of students can hand-copy text
and compare results with screen-dis-
played answers. Also, several students
can use the "'practice’ or "test’ modes
rignt at the computer's keyboard, and
each person’s results will be stored in
memory. The latter function merely re-
quires entering a name before a “'run."
One aspect | noticed here is that if you're
going for high speed (such as Extra class
20 wpm), you must also know how to type
fast. Otherwise, it's back to hand-copy-
ing! The Morse Coach program also
seemed to “top out” around 40 or 45
words per minute. That is, the dot/dash
ratios became almost 1 to 1 rather than
the usual 3 to 1. | doubt, however, if many
beginning amateurs would find that ob-
jectionable. Below 40 wpm the Coach is
superb.

Conclusion

All aspects considered, the Morse
Coach seems like an ideal code-traning
idea. It's useful for any and all code
classes, schools with electronic clubs.
isolated individuals, and volunteer exam-
ining groups across the land. Possibly it
will also inspire more newcomers to fur-
ther investigate amateur radio overall,
That would be the ultimate reward for any
new and low-cost product. For more in-
formation on Morse Coach, contact Mi-
crolog Corp., 18713 Mooney Drive,
Gaithersburg, Maryland 20879. IE
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Down at GISMO, OI’ Sparky is always
looking for good used gear. If you're planning
to upgrade your station, give Sparky a call.
Your present equipment may be worth plenty.

704-523-7003 = _ 1o
E C C.0.D.

3401 South Boulevard
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Charlotte, NC 28209

STANDARD FEATURES INCLUDE:
« Solid state integrated circuit provides

excellent regulation.

» Qutput 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.

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

» On/off indicator light and rugged on/off switch
on faceplate.

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

*» Models from 3 to 40 amps.

» Designed for reliability and
superior performance.

500 N. Orleans
Chicago, lllinois 60610
(312) 329-1777

TRIPP 1922

“THE POWER PEOPLE"
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The Butternut HF4B
Butterfly Beam

BY LEW MCCOY*, W1ICP

Buﬂernut Electronics has been noted for excellent vertical
antennas, using outstanding design techniques to produce a
multiband vertical that is a very good performer. They have
now aimed their talents at a multiband beam, and the result is
again an excellent antenna. | have tested the antenna for well
over a year and have been very impressed with its perfor-
mance. One of the unusual features in the design of the HF4B is
that it is relatively small considering that it covers 20 meters
with fair gain and good front-to-back ratios. How big is it?

Good Things in Small Packages

The Butterfly beam, so called because it looks like two but-
terflies in flight and of course is made by Butternut, has a
“wingspan'’ (element width) of 122 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 statedgainis3dBon 20,4.5dBon 15, and
5dB on 10 and 12 meters. | have no way of checking gain fig-
ures because it requires an extensive antenna range. How-
ever, theoretically the manufacturer's gain figures are certain-
ly honest, and | wouldn't question them. A full-size 2-element
array on 20 meters would produce 4.5 to 5 dB gain (over a
dipole), and certainly Butternut with their 3 dB gain figure is
more than reasonable. By using the '‘Butterfly’’ technigue on
the elements—in other words, increasing the antenna'’s effec-
tive aperture—gain and broadbanding are realized. When one
sees that this is a small antenna and can be mistaken fora TV
installation but still has outstanding performance, it becomes
an attractive package for the apartment or condominium
dweller.

Fronttobackisratedat 18dB maximumon20metersand 15
dB on the other bands. All of my tests were made with the
antenna mounted on anordinary TV rotator and the antenna in-
stalled at 30 feet above ground. | did many “A-B " tests 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 clear and precise,
and from start to finish it took me about three hours to get the
antenna up onatower/mast. | 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, CQ, 200 Idaho St., Silver City, NM 88061

Here is the HF4B ready to be installed. The antenna is so light
that it is very easy lo manage and work on.

band is obtained by matching stubs and half loops—frankly, an
ingenious method. In my installation | was able to reach the an-
tenna to make matching adjustments. | 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
andwas mostlylessthan 1.5acrosstheband.On15,12,and 10
meters | was flat—no worse than 1.2 to 1 across all three
bands. (Frankly, | expected this with the “‘Butterfly''-type ele-
ments because they tend to be very broadbanded).

My Tests

| have long felt that in any product review the reader is mainly
interested in how the piece of equipment performs on a practi-
cal basis. Therefore, | always try to emphasize that point. |
made scores of contacts, both DX and stateside, on all the
bands using the "'A-B'' tests | mentioned above. | did not tell the
station on the other end what | was using because | 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).

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 band), is always going to produce differ-
ent angles of radiation. The HF4B 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-
tactsinthat the HF4B produced stronger reports than the high-
er beam. (Incidentally, | was running the full legal limit on all
these tests when 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. | wish | could have switched 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
S0 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 conclusion
is quite simple: For the average amateur who isn't trying to be
the world’'s greatest DXer, the HF4B is outstanding.

There are a few more observations that should be made con-
cerning the HF4B 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 radiation resistance of less than 1 ohm. Also,
when you put dipoles into a beam configuration, the radiation
resistance also drops. (A three-element beam with elements
spaced on the order of one-tenth wavelength has a feed resis-
tance of only a few ohms.) A very low impedance feed is always
an unhealthy condition 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 directivity and
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' Fig. 2- Here is the reflector assembly and its associated matching networks. -

front-lo-back discrimination. They may have, but so would a
dummy load with some wires on it! The real reason that | am
“high'* on the Buiterfly antenna is that it doesn’t have these
small beam faults. The inherent antenna impedance is in-
creased by the use of fanned butterfly elements. In addition,
good sound matching transformer techniques are used for
matching.

There are a few more vital statistics | should add. The verti-

cal spreaders on the butterfly elements are 6 feet long. Wind
loading area is 3.5 square feet, and wind survival rating is 80
mph. The turning radius is 6.9 feet, and the power rating to the
antenna is 1000 watts on 20 and 1500 watis on the other bands
(although | 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 (512-398-7117). m
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OVER 3000 MAXCOM STATIONS WORLD WIDE
MAXCOM, INC. BOX S02, FT. LAUD,., FL.33302

SDE=-BE27=-5172 [ 1988 Mascem, inc.
THE BOTTOM LINE: "MMAXCOM WDRKS"
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ORDER TOLL-FREE
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SEND FOR OUR FREE CATALOG
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Bring things down for
safety and convenience.

Never climD your IOwer again with this slevator sysiam
Antennas and rotator mount on HAZER, compiate system
trams towar in vertcla upright position Safety lock system
operates while raising or lowering. Never can fall
Compilete kil includes winch, 100 N of cable, hardwars and
instructions. For Rohn 20 and 25 G Towers

Hazer 2 - Haavy duty alum. 12 sg 1. load $267.00 ppd
Hazer 3 - Standard alum_ 8 sq. it load $212.00 ppd.
Harer 4 - Heavy gatv. steel 16 sg Nt load  $278.00 ppd.
Bali Thrust bearing TB-25 lor any of above  $42.50 ppd.

Martin aiso migs aluminum towers specifically engineerad
for use with the HAZER. Two sizes - M-13 (13 wide) and
M-18 (18" wide). Also a truly sell-supporting galvanized
sleed lower. Send lor free detalls.

Satisiaciion guaranieed Call todey and charge to Visa,
MasierCharge or mail check or money order.

GLEN MARTIN ENGINEERING INC. =i
P.O. Box C 253 :
Boonville, Mo. 65233

B16-B82-2734
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IC-2AT
2 Meter/FM

Dependable and
Affordable

* Covers 144.00-
147,995 MHz

* Compact

o OQutput 1 12WA SW

¢ Touchtone® pad

* B0O Channels

* Synthesized

See Us At Pittsburgh, Warren, Niagara Falls

X VHF

COMMUNICATIONS

915 N. Main Street
Jamestown, NY 14701

Western New York's finest ... amateur radio
deasler!

(716) 664-6345
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Yaesu AD-2 Duplexer

Yaesu Electronics Corporation has an-
nounced the AD-2 Duplexer for the
FT-2700RH dual-band FM transceiver
and FT-726R VHF/UHF all-mode trans-
ceiver. The AD-2 provides for semi- or
full-duplex VHF/UHF crossband opera-
tion with a single 2 meter/70 centimeter
dual-band antenna. The one antenna may
serve for both transmitting (on one band)
and receiving (on the other band) simul-
taneously. Band-to-band isolation is
more than 50 dB. At high power (up to 50
watts) there is minimal insertion loss of
either transmit power or receive sensiti-
vily, maker says.

The specifications include passbands
140-150 MHz and 400-450 MHz; maxi-
mum power 50 watts; insertion loss VHF
less than 0.3 dB and UHF less than 0.5
dB; impedance 50 ohms; VSWR 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.

Davie Tech Inc.
Wire Wrapping Tool

The Model BJW-3 is a battery-powered
wire wrapping tool. A specially designed
DIt compresses insulated wire against
the wrap post in such a way that the post
edge cuts through the insulation and
makes contact with the wire conductor.
This allows the user to wrap directly from
a wire reel or spool without precutting
and prestripping, and makes it possible to
wire continuous strings across any num-
ber of points with a single continuous in-
sulated wire. The string may be ended at
any point with a built-in cut-off mechan-

iIsm. The BJW-3 is operated by two re-
chargeable nickel cadmium batteries
(not included) and features a rugged ABS
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 (0,25mm) wire.
Refill spools are available in 100 foot
(30m) lengths and in four colors (blue,
red, white, and yellow). For more informa-
tion, contact Davle Tech Inc., 2-05 Banta
Place, Fair Lawn, NJ 07410, or circle
number 104 on the reader service card.

ICOM IC-48A 440 MHz Mobile

ICOM has announced the IC-48A 440
MHz compact mobile which features
440-450 MHz frequency coverage, large
LCD readout, 21 memory channeis,
scanning of the entire band or the mem-
ory channels from the provided HM-12
mic, 11 front-panel controls, and internal
speaker. Size of the unit is 54" D x
52"Wx 2"H. Options include the

IC-HM14 DTMF mic, PS-45 13.8V 8 amp
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power supply, UT-29 tone squelch unit,
SP-10 external speaker, HM-16 speaker
mic, and HS-15/HS-155B flexible boom
mic and PTT switch box.

For more information, contact ICOM
America, Inc., 2380 116 Ave. NE, Belle-
vue, WA 98009-9029, or circle 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. NE860) series and will accom-
modate the 9%z to 11 gauge center con-
ductors in these and other similar cables.

e ——

Both series of connectors meet the
electrical and mechanical requirements
of Mil-C-39012 and incorporate silver-
plated contacts and teflon insulation.
Each connector is fully compatible with
all other standard connectors in its ser-
ies. For additional information contact
Nemal Electronics International, 12240
NE 14th Ave., North Miami, FL 33161, or
circle 103 on the reader service card.

AES One-Tube Radio Kit

A new One-Tube Radio Kit providing
the experimenter or antigue radio buff
the opportunity to experience early radio
construction and operation is available
from Antique Electronic Supply. The kit
comes complete with breadboard, tube,
and other parts. Batteries and head-
phones are optional. The kit, as well as a
20-page catalog covering tubes, parts,
books, etc., for radio collectors and ex-

perimenters, is available for $16.95 plus
$3.00 for shipping and handling.

For further information, contact An-
tiqgue Electronic Supply, 688 W. First St.,
Tempe, AZ 85281, or circle number 101

on the reader service card.
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KITS

Converters—HF, 144MHz, 432MHz, 1296MHz
Power Amplifiers—HF, 432MHz,
Transverter—144MHz
Transceivers/Receivers/Transmitters—20M,
BOM, Airband

Processors—QOscar 10 Telemetry, Speech

HF Antennas & Baluns, Noise Bridge,
FET Dip Oscillator

CUSTOM DESIGNED & FABRICATED PRINTED CIRCUIT BOARDS
COMPONENTS

Amphenol connecion
I B & W coils, nelworks, switches
DATAK rub-on transfers
Daoorknob capacitors
Hammond and LMB enclosures
Jackson dials and drives
J. W. Miller pans
Knobs and shaft couplers
Millen components

Ll Holler indicators

i Samiconductons

[l Wire and cable

PreAmplifiers—HF, 144MHz, 144MHz GaAs FET, 432 MHz

[l Resistors, capacitors, indicators
| Padder and trimmer: capacitors
[] Toke helical fillers & colls, coax relays

[l Torolds, rods, beads, baluns
[l Transmitting/Receiving variable capacilors

1986-87
CATALOG
$1.00

Iy

40M,

[ RADIOKIT
Box 411C
Greenville, NH 03048
(603) 878-1033
telex 887697

Q )
EXMET, your source for METALLURGICAL ASSIS-
TANCE and DISCOUNTED PRICING on Aluminum
Tubing and Shapes, plus Carbon, Alloy, $5, and
Galvanized Tubing. Examples below are only a
small fraction of our stock. Please call or write for

additional stock sizes.
Aluminum Tubing (Alloy 6061-T6)

0.D. x Wall Length Price Per Length
1/2" % .058" 12 ft. $ 10.26
718" x .058" 12 ft. 18.40

1" % .058" 12 ft. 21.82
1-1/4" % .058" 12 ft. 27.35
1-1/2" x 058" 12 fi. 33.37
1-112" % 125" 24 ft. 76.20

2 RR" 12 ft. 44 93

2" 250" 24 ft. 193.92

3" x 065" 12 fi. 76.14

Stainless Steel, Carbon Steel, Alloyed Steel, and
Galvanized Steel Tubing in stock that meets ASTM
Standards.

Policies: All prices FOB Twinsburg, Ohio. Payrﬂenl
with Visa. MIC, check or M.Q. or COD. Minimum
order %$50.00. Volume and Club discounts
available. Ohio residents, add 5-72 % Sales Tax.

EXMET, INC. D

2170 E. Aurora Rd., P.O. Box 117
Twinsburg, Ohio 44087 = 216-425-8455
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WRIGHTAPES: (Since 1976) Unconditionally guaran-
teed Morse Code Practice on 60 min. cassetle tapes.
Beginners 2-tape set 5 WPM $7.90. Also 3, 4, 5, 6-8, 10,
9-11, 12-14, 14, 16-:20, 22, 24-28 WPM. Specify Plain
Language or Code Groups. Also plain lang. only
30-35, 35-40, 45-60. FCC type tests: 56, 11-12, 11-17,
13-14, 20-24. Call signs: 12-15, 20-24. Nos.: 5-22, 13-18,
18-24. Check, MIC, Visa $3.95 ea. PPD 1st class USA,
Can. Printed texts add $.50 per tape. Call unytlrna
4?5' Instant Service

% PH: 5174846794  WRIGHTAPES "b
i 235 E. Jackson C-3 = Lansing, M| 48006

BELDEN 9913
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ROTATING TOWER

SYSTEMS, INC.

offers

COMPLETE HARDWARE
SYSTEMS TO ROTATE 45 or 55
TOWER

e Rotating base can be installed at any height.
* (Guy wire and base bearings easily replaced

without tower disassembly.

e 2:1 chain drive with HDR-300 gives 10,000
in-lbs. of turning torque.

® Simple mod recalibrates rotor indicator.

e No special tools or equipment needed for
installation.

Box 44

(214)

Prosper, Texas 75078 347-2560
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MULTI-BAND SLOPER

ALSO: HPOLES & LIMATED-SPACE ANTENMAS

ﬁ“ m-nﬂ:t'nm-amnm. l::} M?W“:‘mn".‘“ ":!:F
i [ Tl W ¥

i SWH * Coax lesd - 3kw power - Compacl -

L LT lar (reguancy asch band « Essy

low pr te Instructiaons - Your nrlnnll check :nup-hd

lﬁTlum @ lld
B
B = 5 E5 w

5 BSppd

thru 10M~
mlem{nﬂlﬂﬁH-ﬂm o
SEND SASE for =nng-hﬁlhﬂﬂﬁﬂmmlﬂm

9INN ANTEMNNAS 312-394-3414
BOX E'iﬂ-ﬁ MT. PROSPELT, IL 60035¢&

/9914 CABLE

“N” Connectors $3.50 Crimp or Solder Type
Crimp Tool Available

FOX INTERNAT!ONAL

INC.

717 W. UNION HILLS DR. #3-190

PHOENIX, AZ 85027
(602) 971-2755

“We Specialize in Custom Connectors”

CIRCLE 34 ON READER SERVICE CARD
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Contest Calendar

NEWS/VIEWS OF ON-THE-AIR COMPETITION

lt‘s not the summer doldrums as far as
contest activity is concerned, but except
for the DARC CW European Contest and
the JARL CW All Asian there is noreal DX
competition during August.

Discount the SEANET SSB Contest.
The published rules in last month's col-
umn were reported as being okay by Rich
Ricca, K2BDY/DU7, but little or no other
information was available. This year's ac-
tivities will probably be handled by the In-
donesiangroup, and no date has been set
for the traditional convention, when the
awards will be presented.

The DARC CW, the most popular of the
European contests, is sure to provide
plenty of activity. This year's contest will
be directed by Herb Ade-Thurow,
DL2DN, the new WAEDC Manager. Con-
nie Wollner, DJ1QQ, the previous manag-
er who handled the affair for many years,
became a Silent Key a few months ago.

Conditions permitting, the All Asian
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
inthe Juneissue. There's plentyoftime 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.

| was very sorry to hear that Andrew
Malashuk, W1PM, one of the early CQ
Contest Committee men, passed away
the early part of June. I'll have more to
say about Andy in next month's column.

Not much else to report, so we will
keep this 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 this time, Frank, W1WY

European DX Contest

C.W.: Aug. 9-10 Phone: Sept. 13-14
0000Z 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. states will now
count as a multiplier, and QSO dupe

14 Sherwood Road, Stamford, CT 06905

Calendar of Events

ARRL UHF Contest
European CW Contest
SEANET SSB Contest
SARTG RTTY Contest
New Mexico Q50 Party
New Jersey QSO Party

All Asian CW Contest
YLARL "Howdy Days"
European Phone Contest
CRRL Can-Am Contest
Scandinavian CW Activity
Scandinavian SSB Activity
IRSA Waorld Championship
VKIZL/Oceania SSB
VKI/ZL/Oceania CW Contest
Pennsylvania QSO Party
RSGB 21/28 MHz SSB
Ilinois QSO Party

YLRL Anniv. CW Party
RSGB 21 MHz CW Contest
Boy Scouts Jamboree
CARTG RTTY Contest

CO WW DX Phone Contest
YLRL Anniv. SSB Party
Cayman Is. Pirates Week
ALARA YL/OM Contest
European RTTY Contest
Nov. 15-16 AQEC 160 Meter Contest
Nov. 29-30 COWW DX CW Contest

* Covered last month.
T See June issue,

Aug. 2-3
Aug. S-10
* Aug. 16-17
Aug. 1617
Aug. 1617
Aug. 16-18

T Aug. 23-24
oep. 3-5
Sep. 13-14
Sep. 20-21
Sep. 20-21
Sep. 27-28
Oct. 4-5
Oct. 45
Oct. 11-12
Oct. 11-12
Oct. 12
Oct. 12-13
Oct. 1517
Oct. 18
Oct. 1B-19
Oct. 1820
Oct. 25-26
Oct. 29-31
0Ot.25 -Nv.1
Nov. 8
Nov. 89

sheets will now be required for each band
onwhich 200 or more contacts 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 anytime in the contest and must
be indicated in the log.

Classes: Single operator and multi-op-
erator 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
returnis allowed to work a new multiplier.

Exchange: RS(T) plus a QSO number
starting with 001. In addition, W/K sta-
tions will include their state (i.e., 599011
MA).

Scoring: One point per QSO and one
point for each QTC reported.

Multiplier: The multiplier for non-Euro-
pean stations is determined by the num-
ber of European countries worked on
each band (WAE list). Europeans will use
the ARRL DXCC list. In addition, each call
area of the following countries will be
considered a multiplier: JA, PY, VENO,
VK., ZL, ZS,and UAS0. Each W/K state will
also be considered a multiplier.

a monthly feature by
FRANK ANZALONE, W1WY

The multiplier on 3.5 MHz may be mul-
tiplied by 4, on 7 MHz by 3, and on
14/21/28 MHz by 2.

Final Score: Total QSO points, plus QTC
points, times the sum total multiplier from
all bands.

QTC Traffic: Additional point credit can
be realized by making use of the QTC traf-
fic feature. A QTC is a report of a con-
firmed QSO that took place earlier in the
contest and was later sent back toa Euro-
pean station. It can only 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 QSO with another station.
An additional, one point credit can be
claimed for each station reported.

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

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

A maximum of 10 QTCs to a station is
allowed. The same station may be
worked several times to complete this
quota. Only the original contact, how-
ever, has QS0 value.

Keep a uniform list of QTCs sent: (3/7
Indicates that this is the 3rd series of
QTCs sent and that 7 QSOs are being re-
ported).

Awards: Certificates to the top scorers
in each class in each country and areas
listed in the multiplier. Continental lead-
ers and stations having at least half the
score of the continental leader will also
be honored.

Disqualification: 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 DARC 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 200 or more QSOs. A penalty of three
contacts will be deducted for each
duplicate QSO that is removed by the
committee,

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

| This may be the world’s most popular 3 KW roller inductor tuner becauss It's small, compact, reliable, |
matches virtually everything and gives you SWR/Wattmeter, antenna switch, dummy load and balun —

all at a great price!

Meet ''Versa Tuner V''. It has all the
features you asked for, including the
new smaller size to match new smaller
rigs-only 10%4""Wx4v2""Hx14 7/8"'D.

Matches coax, balanced lines, ran-
dom wires—1.8 to 30 MHz. 3 KW PEP
—the power rating you won 't outgrow
(250p1-6KV caps).

Aoller Inductor with a 3-digit turns
counter plus a spinner knob for pre-
cise inductance control to get that
SWR down to minimum every time,

Bullt-in 300 watt, 50 ohm dummy
| load, bulit-in 4:1 ferrite balun.

MFJ9898 $3 2995

Lighted Cross-needle Meter reads
SWR, forward and reflected power all in
one glance. Has 300 and 3,000 watt
ranges. Meter light requires 12 VDC.

B position antenna switch (2 coax lines,
through tuner or direct, random/ba-
lanced line or dummy load). S0-239
connectors, ceramic feed-throughs,
binding post grounds.

Deluxe aluminum low-profile cabinet
with sub-chassis for RFI protection,
black finish, black front panel with
raised letters, tilt bail.

MFJ’s Fastest Selling TUNER
mri-s410 $99.95

MFJ's fastest selling tuner packs In plenty of new

features. New styling' Brushed aluminum front.
All metal cabinet. New SWR/Wattmeter! More
accurate. Switch selectable 300/30 watt ranges.
Read forward/refiected power.

New antenna switch! Front panel mounted. Se-
lect 2 coax lines, direct or through tuner, random
wire/balanced line or tuner bypass for dummy load.

New alrwound Inductor! Larger more efficient 12
position airwound inductor gives lower losses and
more watts out. Run up to 300 RF power output.

Matches sverything from 1.8 to 30 MHz! dipoles,
inverted vee, random wires, verticals, mobile
whips, beams, balanced and coax lines.

Bulit-In 4:1 balun for balanced lines. 1000 V ca-
pacitor spacing. Black. 11 x 3 x 7 inches. Works
with all solid state or tube rigs. Easy to use any-
where,

MFJ’s 1.5 KW VERSA TUNER llI

MFJ-9628 5229 95

Run up to 1.5 kw PEP and match any feedline con-
tinuously from 1.810 30 MHz: coax, balanced line
or random wire.

Lighted Cross-needle Meter reads SWR, forward
and reflected power in one glance. Has 300 and
3,000 watt ranges. 6 position antenna switch
handles 2 coax lines, wire and balanced lines.
4:1 balun. 250 pf, 6 kv variable capacitors. 12
position ceramic inductor switch. New smaller
size matches new rigs: 10%4 x 4%z x 14%
inches. Flip stand for easy viewing. Requires 12V
for light.

| MFJ's Best VERSA TUNER
MFJ-949C $149.5

HFJ'lhutmmmmumm )8

The MFJ-34C ali-in-one Deluxe Versa Tuner Ii
gives you a tuner, cross-needle SWR/Wattmeter,
dummy load, antenna switch and balun in a2 new
compact cabinet. You get quality conveniences
and a clutter-free shack at a super price.

A new cross-needis SWR/Wattmeter gives you
SWR, forward and reflected power—all at a single
glance. SWR is automatically computed with no
controls to set. Has 30 and 300 watt scale on easy-
to-read 2 color lighted meter (needs 12 V).

A handsome new black brushed aluminum cabl-
net matches all the new rigs. Its compact size (10 x
3 x 7 inches) takes only a little room.

You can run full transcelver power output—up to
300 watts RF output—and match coax, balanced
lines or random wires from 1.8 thru 30 MHz. Use
it to tune out SWR on dipoles, vees, long wires,
verticals, whips, beams and quads.

A 300 watt 50 ohm dummy load gives you quick
tune ups and a versatile six position antenna switch
lets you select 2 coax lines (direct or thru tuner),
random wire or balanced line and dummy load.

A large efficlent alrwound Inductor—3 inches in
diameter—gives you plenty of matching range
and less losses for more watts out. 100 volt tuning
capacitors and heavy duty switches gives you safe
arc-free operation. A 4:1 balun is built-in to match
balanced lines.

Order your convenlence package now and enjoy.

2 KW COAX MF-mz st &
SWITCHES  $19.95

MFJ-1702. $19.95. 2 positions.
60 dB isclation at 450 MHz.
Less than .2 dB loss
SWR below 1:1.2.
MFJ- 1701, §29.95.
6 positions. White
markabie surface

$29.95 wmFu-1701

for antenna positions.

MFJ’s Smallest VERSA TUNER

MFJ's smallest 200 watt Versa Tuner matches
coax, random wires and balanced lines contin-
ueusly from 1.8 thru 30 MHz. Works with all solid
state and tube rigs. Very popular for use between
transceiver and final amplifier for proper match-
ing. Efficient airwound inductor gives more watts
out. 4:1 balun for balanced lines. 5 x 2 x 6 inches.
Rugged biack all aluminum cabinet.

MFJ’s Random Wire TUNER

MFJ-16010

$39.95

LI Hl qu m

MFJ's ultra compact m watl r:ndnm wire tuner
lets you operate all bands anywhere with any trans-
ceiver using a random wire. Great for apartment,
motel, camping operation. Tunes 1.8-30 MHz.

2 x 3 x 4 Inches.

MFJ’s Mobile TUNER

Designed for mobile operation! Small, compact.
Takes just a tiny bit of room in your car. SWR/dual
range wattmeter makes tuning fast and easy. Care-
ful placement of controls and meter makes antenna
tuning safer while in motion.

Extends your antenna bandwidth so you can op-
erate anywhere in 2 band with low SWR. No need
to go outside and readjust your mobile whip. Low
SWR also gives you maximum power out of your
solid state rig—runs cooler for longer life.

Handles up to 300 watts PEP RF output. Has ef-
ficient airwound inductor, 1000 volt capacitor spac-
ing and rugged aluminum cabinet. 8x2x6 inches.
Mobile mounting bracket available for §5.00.

* One year

for free catalog, over 100 products.

ORDER ANY PRODUCT FROM MFJ AND TRY IT-ND
OBLIGATION. IF NOT SATISFIED, RETURN WITH-
IN 30 DAYS FOR PROMPT REFUND (less shipping).
unconditional guarantee * Made in USA
* Add $5.00 eath shipping/handling * Call or write

MFJ ENTERPRISES, INC.
Box 494, Mississippi State, MS 39762

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

Cal 601-323-5869 in Miss. ahd outside
continental USA Telex 53-4590 MFJ STKV

800-647-1800 —
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MULTI BAND TRAP ANTENNAS

TRAP DIPOLES:
O el

Trags
D42 10715/ 20/80 2
DAZ 10/ TS/20/40/80 2
5
5

058 0157708080
D-6& 10 120 60 ) 160

1% rs K -
TRAP VERTICALS-*'SLOPERS"":* /

L e e el TR
*Fend e am be bured f decre

VS41 WYRVYe 1 M S
V54D W0/ AS0 el G 2 43 S Wn
vS-4) 10/ TSSOV al/D i | & 5w
VEEE 10/ 1SS0 BRI VED 8 3 f/ Ll
g %=L RS,

ALL THAP ANTENNAS are Ready 10 use - Factory assembled
-Commercial Quality -Handie full power - Comes complete
with: Deduxe Traps, Deluxe center connector, 14 ga Stranded
CopperWeld ant. wire and End Insulators Automatic Band
Switching - Tuner usually never raquired - For all Transmit-
ters, Receivers & Transcervers - For all class amateurs - One
feediing works all bands - Instructions inciuded - 10 day
mongy Dack guaranies!

SINGLE BAND DIPOLES (Kit form):
Modsl  Band Langth

D15 15 a2
1.3 ]1] 20 3’
[ 1] 40 B’ 14.9%
(80 BOS TS 130" ah 94
¥ 160 160 260 34 84

Includes assembly instructions, Defuxe center connector, 14
ga Stranteda CopperWeld Antenna wire and End Insulators

Priea
14 9%
14 3%

COAX CABLE: (includes PL-259 connector on each end)
;E.EI 50° - BE M
aG-58 80

1200 LUK -]
XE CENTER CONNECTOR

RUST Beatd §ermetas
s g

DEL

i

|
i

|
f
|

CE-1
$8.95

i
i

!,
i

DELUXE ANTENNA TRAPS: Compietely seales &
weatherprool -Sohid brass terminals - Handles Full
Power - NO jumpers - NO Seldering

Instructions incluged
LT T ey
: :
- H - 80/40/20/15/10
$38.00/pr

ORDER DIRECT FROM FACTORY. ANl orders shipped US
Posipaid. VISA/MC - give card #, Exp. date, Signature

SPI-RO MANUFACTURING, INC.
Dept. 104, P.0. Box 1538
Hendersonville, NC 28793

| m Dealer Inquiries Invited [.:'__"!
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For 4-band Dipole Ant
40/20/15/10 $36.00/pr
For 5-band Dipole Ant

This Month's Goodie From The Candy Store
Kenwood TS-440S

Under
RDC N 552000
—— 5 5007 Tube $99.99 (New) L.T.O.

Over 7500 Ham-Related ltems in Stock, All Prices
FOB Preston. Send SASE for NEW HF Price List.
Mora Specials in Classifieds.

ROSS DISTRIBUTING COMPANY
78 South State Street, Preston, idsho 83263

Telephone (208) 852-0830 We Close at 2:00 on Mon & Sat

REE EVALUATION

and ADVISORY SERVICE

For professional electronic technicians
by prestigious non-prolit organization
Earn University Dﬁme (Bachelors or
Masters) through Home Study! Credit
given ftor previous schooling and
professional experience. IJqundt your
earning power. Free Details

A NON PROFIT  cONTINENTAL EDUCATION ASSOCIATES
ORGANIZATION g Bex 1197 - Champlain. NY 12918.1187

¥
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1985 All Asian CW Contest

North American Results

U.S.A. WABFGV 27.146

1.9 MHz NNT7L 15,276
Wezv 105 K1ZM 14,880

KBEID 14,546

3.5 MHz W3GM 12,668
N7AM 6,696 kp7G 11,220
W6BIP 4,176 NsJB 10.880
W7DRA/T 198 Ajgv 7.938

7 MHz WIYF 5,508
WEKP 42,042 KY7TM 5,247
KENA 40,326 KIKI 5,151
NEBAW 37,725 WSPWG 3.0mM
KSNW 19,530 KQIF 2,418
K6CL 682 WBOUL 1,938
K1XM 588 W5O0B 1,107
KVas 332 K7LXC 357

SN W5NR 72
W5F0 9,116 Multi-Opr.
NGIC 6,204 NRSM 135,024
K4RZ 5.658 NGADI 100,492
KSRHY 4,687 K5LZO 99,756
WDSIXE 3,344 K6ZM 91 296
K3TW 2,592 WBRSG 35,616
ol 2% Canada
NAMM 2,030 14 MHz
WABYTM 1.035 VEZAEJ 551
K2JT 83§ VE3EWY 532
KA2BBZ 735 All Band
W2HG 494 yEBRCS 6.136
K4BAI 378
vl 238 Dom. Rep.
WS5EIJ 144 St Stz
KR1R 108 1ga 30
W1END 72
W5TVX 29 Jamaica
WBIFC 18 All Band
W10PJ 9 GYSHN 165

All Band Panama
WETMD 112,882 7 MHz
K320 27.540 HP1XKR 280

Certificate winners in boldface.

WAE Country List: C31, CT1, CT2, DL,
EA, EAG,EI, F,FC,G,GD, Gl, GJ,GM, GM
Shetland, GU, GW, HA, HB9, HBO, HV, |,
IS, IT, JW Bear, JW, JX, LA, LX, LZ, M1,
OE, OH, OHD, OJD, OK, ON, OY, OZ, PA,
SM, SP, SV, SV Crete, SV Rhodes, SV
Athos, TA1, TF, UA13456, UA2, UA Franz
Josef Land, UB5, UC2, UN1, UO5, UP2,
UQ2,UR2,Y2 YO, YU, ZA,ZB2, 1AD, 3A,
9H1, 4U1 Geneva, 4U1 Vienna.

SARTG RTTY Contest

Three Periods GMT
0000-0800 & 1600-2400 Sat., Aug. 16
0800-1600 Sun., Aug. 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 QSO and
multiplier credit.

Classes: Single operator, multi-
operator single transmitter, and SWL.

Exchange: QSO no., signal report.

Points: QSOs with own country, 5
points. With other countries on same con-
tinent, 10 points. With other continents,
15 points. The U.S., Canada, and Aus-
tralia call areas count as separate coun-
tries for scoring.

Multiplier: Each DXCC country and
each WIK, VENVO, and VK call area. A
multiplier 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 QSO points from all
bands times the sum of the muitiplier
from each band.

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

Awards: Certificates to the top-scoring
stations in each class in each country
and each call area 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-
tial information, and your name and ad-
dress in block letters.

Logs must be received by October
10th and go to: Contest Manager, Jorgen
Dudahl-Lasjon, OZ1CRL, Egebjergvej 90,
4500 Nykohing Sj, Denmark.

(There were 44 single operator entries
in the 1985 contest: W2KHQ, 24,500 pts.
placed 15th; KB2VO, 24,025 pts. placed
16th; K6WZ, 18,170 pts. placed 24th;
WABWGL, 9,020
WA4UBD, 2,340 pts. placed 35th;
WATEGA, 56,350 pts. placed 4th world-
wide out of 5 multi-operator entries.)

New Jersey OS0 Party

2000Z Sat. to 0700Z Sun. Aug. 16-17
1300Z Sun. to 0200Z Mon. Aug. 17-18

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 for QSO and multi-
plier credit.

Exchange: QSO no., RS(T), and QTH.
County for NJ, ARRL section or country
for others.

Scoring: NJ stations score 1 point for
WI/K and VE/VO contacts, and 3 points for
DX. Multiply total by ARRL sections
worked (maximum of 74). KP4, KL7, KH86,
etc., are 3-point contacts and section
muiltipliers.

QOut-of-state stations multiply total NJ
QSO0s 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
ineach NJ county, ARRL section, and DX
country. Second-place awards if four or

pts. placed 30th;

—
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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 first time it is worked, include a
QSO check sheet, and include a sum-
mary sheet showing the scoring, etc.
Send a large SASE if you wish a copy of
the results. |

Stations planning activity in NJ are re-
guestedto advise the EARA by August 1st
so that coverage of all counties may be
planned.

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

New Mexico QSO Party

1600Z Sat. to 2100Z Sun., Aug. 16-17 |

Sponsored by the Albuquergue DX
Assn., the format is somewhat different
from the usual state QSO party. Follow-
ing rules are verbatim, so come to your
own conclusion.

Stations may be worked once on each
band and mode, mobiles on each band
and mode in each county.

Classes: Class A—Inside NM but out-

side home county. Class B—All other NM
stations and those outside NM.

Exchange: RS(T) and QTH. County for
New Mexico; state, province, or country
for others.

Scoring: CW contacts count 3 points,
SSB 2 points.

Multiplier: NM counties (maximum 33),
VE provinces (maximum 12), DXCC coun-
tries (except W/K and VE), and US states
(maximum 47).

Final Score: Total QSO points from all
bands times sum of the multiplier as in-
dicated above. Class A stations multiply
total by 3, Class B by 2.

Frequencies: CW—1810 and 55 kHz up
from bottom of each band 3.5-28 MHz.
SSB—1845, 3945, 7280, 14280, 21380,
and 28580 MHz.

Awards: Certificates to winners in each
state, province, DX country, and NM
county. Plagues to overall winners in
New Mexico and out of state. Additional
awards possible if returns warrant.

Include a summary sheet and dupe
sheet if your log shows more than 200
contacts.

Mailing deadline is September 30th
and logs go to: New Mexico QSO Party,
Att: Bob Thanisch, KN5D, P.O. Box 997,
Corralles, NM 87048,

YLRL “*“Howdy Days’
1400Z Wed. to 02002 Fri., Sept. 3-5

This activity is for YL's, and scores will
be based on contacts between YL s only.
Alllicensed women operators throughout
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 QSO points.

Suggested Frequencies: CW-—3555,
7055, 14055, 21195, 28195. SSB—3955,
7255, 14295, 21395, 28595, (Plus or
minus 15 kHz.)

The top-scoring YLRL member will
receive her choice of a YLRL pin, charm,
or stationery. The non-member winner
will receive a one-year membershipin the
LR

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 contacts. For each duplicate con-
tact that is removed by the committee, a
penalty of three additional and equal con-
tacts will 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.
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ANTENNA/TOWER SALE
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ORDER TOLL FREE 1 -800-272-3467
Texas, Alaska & for information 1(214) 422-7306

Mon-Fri: 9am - 5 pm
Sat: 9am - 1 pm

TEXAS TOWERS

Div. of Texas RF Distributors Inc. 1108 Summit Aﬂ., Sull- l . Pllnn Tm: ?50?4 _
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TS-940S LIST $2099 =2
NEWT -the-Li ICT35 NEW General Cove
NEW Top-of.the-Line i Traneconver Ful s “.'W."f RN LIST PRICE $a99 | ALBOANEW FE:mw 3-500Z Amplifier $699
™ - T = eCOnomiIcCa

108% Duty Cycle Uit pact CALL FOR SPECIAL SALE PRICE! | “telid ,,,_“', v -

* 40 Memory Channels CALL FOR SPECIAL PRICE!

CALL FOR SPECIAL PRICES!! RCS-4 4 Pos Remale lm :-m H 19.95

RCS-8Y 5 Pos Remote Amanna Switch $119.95

TEN-TEC
SALE!

- .
==
1

TS-440S NEW! NEW! NEW! IC-751A New Full Featured FT-726R LIST PRICE $925
CALL FOR SPECIAL SALE PRICE HF Transceiver. Top of The Line. CALL FOR SPECIAL SALE PRICE!
List Price/ 51409

CALL TODAY FOR LOW
TEXAS TOWERS/NCOM PRICE!

NEW CORSAIR I
CALL FOR PRICE AND DELIVERY INFORMATION

TS-4305 LIST PRICE $779.85
CALL FOR SPECIAL SALE PRICE!

FT2T00RH NEW 2mi/TOcm
JC27T1A List $735  1C271H List $944 Dual Band Transceiver 425 Titan New 3KW ﬂmp"“ﬂr
ICAT1A List $839 IC471H u:| $1149 Full E'Iulil;:'l.i' L_.i-l::;g;; Band in stock - Call For SPEEIHI Price
CALL TODAY FOR SPECIAL CALL FOR PRICE—SAVE $s8!

LOW ICOM PRICES!!

M ALINCO

TS711A LIST $839.95 FT-209RH
NEW High Tech - 7
TS-811A LIST $949.95 el H{Eﬂﬂl.ﬂ.iuu--
CALL FOR SPECIAL PRICE! 5 Watt Output ELH-230D - .
NOW IN STOCK USTSe9.95 (iR

30 Watt 2M Amp w/Praamp

CALL FOR YOUR Special $79.00 _
SPECIAL PRICE! Othar Alinco Amps in Stock Call For Special Price

POWER
SUPPLIES

NEW PACKRATT Model PK-64 ¥
m Packe! Controller $219.95 E:gg:ﬂ."ﬁ;g&m

IC-28A List 5418 IC-28H List 5448
IC-3TA List 5448 IC-4TA List $468

CALL TODAY FOR SPECIAL
ICOM PRICES!

TW-4000A LIST $589.95
CALL FOR SPECIAL PRICE!

FM-240
IC3200 NEW 2Zm/T0c NEW COMPACT
Dual Band Xcvr List ZM-25W FM Transceiver
TR-751A List $5989.95 CALL FOR SPECIAL PRICE ! PX-80 Packe! Controller s219.95 | * 16 memory channels  « 2 VFOs
All Mode 2m Maobile CP1-1 Computer Patch $100.95 | = Programmable sub audible lone unil
" CP-1/64 EMHIIIF Patch W/CB4 -I‘TEST $£219.95 included no extra charge
ICO2AT - 2mitr CP-100 Deluxs Compuler Patch . $200.95 - o
ICO4AT - 70cm PKGA CB4 Packet System 918 BB * [ptional voice smhesmm available
:!rn:gﬂnh MBATOR Software C64 or VIC20 (Specily) . 589,95 |_Cdll FOr Special Price
VRS Doctor DX CW Band Simulator Soltware $99.95
AT Doctor SO Morse Cods Trainer Softwars.  $79.95 G‘ THL CORP
IC3AT 220 MHz : Isopole TA4MHz, 220MH: & 440MHz Antannas
' In Stock — CALL FOR SPECIAL PRICES!
| : ICAAT 440 MHz
ALL IN STOCK—
COMPACT 2M FM MOBILE CALL FOR SPECIAL PRICES! mmaé AMPLIFIER

SALE!

TM 2570A (70W)  LIST $549.95
TM 2550A (45W)  LIST $459.95 ASTRON POWER SUPPLIES

TM 2530A (25W)  LIST $399.95 | Heavy Duty- High Quality - Rugged - Rellable
CALL FOR SPECIAL PRICE * Input Voltage: 105-125 VAC Output: 13.8 VOC = DSV

= Fully Electronically Regulated—
W Lirni ONLY §229!

Power dMps and receive preamps in slock

CALL FOR SPECIAL PRICES!

TR2600A - 2mitr
N TR3600A - T0cm

o Curreant Lirmiting & Crowbar
Protection Circuils

o L-Sanes With Mefer—
A-Saries Without Meter

High Tech Model Band ::“-F input  Qutput ﬂh
HT XCVRS Model ‘Cont. Amps iCS Amps Price | 1015 B Yes 10W 150w S280
Ultra- RS4A 3 : $ 39 | g2ss 2M No 2w 3w $9
Compact RASTA 5 T 49 | g23A M Yes W aow 129
HT XCVRS RS12A 9 12 69 | g M ves 2w 150w 52990 NEW KPC-2 Packst Controller
TH21AT 2mtr RS20A 16 20 89 | 108 M Yes 10w sow 919 List$219.00 ONLY $199.95
TH3I1AT 220 MHz RS20M 16 0 109 | 81016  2M  Yes 10W 160w SIS0 o tece List $169.95. .. SALE $129.95
THA1AT 440 MHz RSISA = = 135 | B3016  2M  Yes 30W  160W NI e i1 . List $269.95. . SSALE $239.95
RS35M 25 35 148 | D24 440 No 2w 0w S219 v -89 - . -
CALL FOR SPECIAL PRICES— | oo, 37 50 tﬂ DI0ION 440  Me 0w 1oow  S31a| Universal Term Unit.List $199.95 SALE 5189.95
SAVE $551! orsay 37 50 UTU Terminal Software (IBM/CPM/TRS80)519.95

FREE SHIPPING-UPS SURFACE ggffgngg 1-800-272-3467

(continental USA) (most items, except towers/antennas) Texas, Alaska & for information call 14214)-422-7306

TEXAS TOWERS oo

Div. of Texas RF Distributors Inc. 1108 Summit Ave., Suite 4 » Plano, Texas 75074
(Prices & Availability Subject To Change Without Notice)
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World of Ideas

‘ A LOOK AT THE WORLD AROUND US

a monthly feature by
DAVE INGRAM, K4TWJ

Amateur Radio Is Not An Expensive Hobby

OI'IE of the most common statements
many of us hear from prospective new-
comers or curious investigators involves
the misconception that amateur radiois a
relatively expensive hobby. While most
veteran amateurs realize that such isn't
necessarily the case, the importance of
clarifying that illusion reflects on each of
us, especially if our amateur world is to
continue surviving in good health. In many
ways this situation can be visualized as an
ongoing campaign supported by our own
soclety—you, me, every true amateur, not
a club's single public-relations officer or
Novice class instructor. This month's col-
umn is thus oriented towards unique
means of enjoying amateur radio’s many
rewards within the confines of a low bud-
get. We'll also include some ideas on an-
tennas and even Phase |1l OSCAR satellite
gear along the way. Next month we'll ex-
pand the views to include a revisit of
classic-style amateur gear. Fair enough?

In many ways it's fairly easy to under-
stand why curious onlookers might be in-
timidated by the financial aspects they see
inamateur radio. Our own typical demon-
strations or mobile rig exposures to others,
for example, usually involve proud displays
of new gear with every imaginable feature
and option included for sheer pleasure.
And why not? Statistics show that the
average U.S. amateur is approximately 50
years of age, pursues or has pursued a
financially rewarding career, and has been
a radio amateur for several years (or
decades). As such, we've “‘worked our
way up the ladder of success'' and now en-
joy the best equipment available—gear
that naturally makes anyone drool with en-
vy. Monthly magazines with their many
glamorous ads may seem to support that
“high finance philosophy,’’ but again | say
that amateur radio isn’t necessarily an ex-
pensive pursuit, and that doesn’t mean
one must start with a one-tube transmitter
and a regenerative receiver. Think about
that.

Were you ever bitten by the sports car
bug? Remember how you plunked down
big bucks for a sleek new roadster and
later learned of better sports-car deals
after joining a local club? That same rela-
tion holds true in amateur radio. “'Inside in-
formation' is the keynote. Time-proven
and knowledgeable amateurs can truly

Eastwood Village, No. 1201 So., Rt. 11,
Box 499, Birmingham, AL 35210
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Fig. 1- Basic method of interconnecting older model transmitters and receivers into a

smooth working amateur setup with single switch T/R operation. Relay (K1, with triple

contacts) canbe a Dow Key coaxial unit or an "‘open air’’ type with all coax cable (anten-

na) shields connected together. Second and third relay contact sets can be used for

muting receiver, applying voltage to VFO, elc., as required (always refer to a unit's in-

struction manual for specifics). Relay coil can be voltage-activated from transmitter, thus
using its front-panel switch for T/R control.

serve as a guiding light to newcomers
and/or curious investigators in this re-
spect. We can suggest various types of
older gear which we've used in the past
and found to be impressive performers.
We can also offer advice regarding those
attractive deals occasionally found at
hamfest fleamarkets or random garage
sales, plus we can offer useful pointers on
refurbishing those items to like-new condi-
tion. The opportunity of “‘bringing up' a
newcomer to an enthusiastic and knowl-
edgeable amateur whom anyone would be
proud to endorse can prove to be a highly
rewarding experience. Don't merely take
my world for that statement, however. Try
it yourself and watch the results!

Modern Trends and
Attractive Alternatives

As everyone will surely agree, today's
society is more luxury/first-class oriented
than that of previous years. The approach
of pursuing any area of interest has shifted
from “'bare bones beginnings'' to *‘all out
investments'' right at their onset. Such
reasoning has its merits, true, but amateur
radio is an encouragingly flexible pursuit
for today's flexible society. Our on-the-air

signals and our ability to copy others are
our primary public image. If one's signal is
clean and clear, the particular model of
equipment generating that signal isn’t a
crucial factor. Infact, I've heard several in-
expensive older rigs that sounded better
than some modern transceivers. Assum-
ing one agrees with the idea of emphasiz-
ing the communications medium rather
than the communications equipment it-
self, several additional possibilities avail
themselves. Let's take a closer look in that
direction.

CW has always been the easiest and
least expensive way of getting on the air
with a respectable signal. Home-con-
structed gear is a well-known means to
that end for aged amateurs, but newcom-
ers need on-the-air “‘enjoyment exposure”
and some home-assembly experience be-
fore being diverted from QSO excitement.
Thisisthe area where extensive personal
effort and an exceptional '"helping Elmer"’
substitute for miniscule finances. Check
the science and technical departments
and archives of your local library for am-
ateur magazines of previous decades.
Study their advertisements and new-
product reviews of past-era transmitters
and receivers until you're able to recog-
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With the Talkative Radio Modem from HAL And Your IBM-PC ©*

Nc::-w. the world is your forum by plugging RTTY: 45-9600 baud

the HAL Personal Computer Interface 2000 US or CCITT #2 Baudol
: : ASCII with selectable parity
radio modem into your IBM PC. You now make 170-425-850 shift

your PC even more valuable by being able to 103/202 modem
“speak to the world." The PCI circuit board ?r’:r?‘a’“mab'@ %ﬂharamers
includes the high-performance, no com- 5 ne AlCH fBeBIVE oS
promise RTTY and CW circuitry for which HAL 6 selectable levels
IS Known around the world. From our prr.:w sens : issetnan 1 mv RM.S
v
sensitive and selective RTTY dernn Au[ e et
the advanced CW recewe circ e algorithm
ilabl | e IERI in bright wdEH:r (TX in dim)
available onl ITIIﬂEl rulr status line on top of screen
PCI-2000 CEI -II"I!{E Full-feature editor in transmit buffer
W|[h hardware ware. and E“Hara 250 line receive buffer with viewing scroll
ds Full-f 2 - 250 line transmit buffers with scroll

aias. Full-feature programs on uters Gﬂ” 10 - full-line HERE IS messages
be very difficult to use and HAL has "gone the Stare all buffers and HERE IS messages on disk
extramile” to be sure that our systemiis friendly ;zf“ ;E;‘;”; ;:;’;";;*E ”3”":"5“

-U or N ais
to you! From the custom keyboard overlay 0 compamiBILITY: *
the help menu, status line, and comprehensive IBM Personal Computers plus many others that are slot and
manual, we think you will agree that the BIOS compatible Call for latest list
PCI-2000 is just the sort of fun-accessory you Available NOW at your HAL dealer — Just $645,with
and your PC deserve. Some of the more software and documentation. Write or call for more
outstanding PCI-2000 features are: information.

"IBM ang IBM PC are regrstered trademarks of IBM Corporation

HAL COMMUNICATIONS CORP.
Box 365, Urbana, IL 61801 Phone: (217) 367-7373 TWX: 910 245-0784
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Get Your Best Deal . ..
Then CALLUS ... TOLL FREE!

1-800-238-6168
KENWOOQOD [ 23 1ICOM]

WE TRADE!! CALL FOR FREE APPRAISAL!

(In Tennessee, call 901-683-9125)

AUTHORIZED DEALER FOR: Kenwood, ICOM, Ten-Tec, MFJ, | Send us your name and We are an Authorized
Astron, Mirage, B&W, Hustler, Cushcraft, Larsen, Hy-Gain, address...we'll put you Service Center for
Butternut, Avanti, Van Gordon, Ameritron AEA and more . . . on our catalog maiiing list! KENWOOD

PLUS CURRENT USED GEAR

After the sale, Store Hours:
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Distributor For COOPER

INTRODUCTORY SALE!
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OV WALL ADAPTER AND MANUAL BEGAUSE THIS IS A DISCONTINUED
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BUY 3rd UNIT Non Operating For Parts $10.95 MANUAL Over 150 Pages $2.95

See September 1984 issue of 73 for TIMEX/RTTY article
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2288888
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Crystal for _[_ To erystal
frequency C3 socket on
desired /{( transmitter
>

60pF
variable capacitor

Fig. 2- Quick and easy way of slightly vary-

ing a crystal’s frequency when using older

style transmitters. The variable capacitor

can be mounted in a small adaptor-type
box for plug-in convenience.

nize those units at hamfest fleamarkets.
Study also how such units interconnect
either via a coaxial relay or automatic T/R
switch so you'll know how to assemble
older units into a smooth operating setup.
(see fig. 1). That acquired knowledge can
provide a true ‘'leading edge’' for choosing
inexpensive gear. | urge newcomers to
strive for the latest era gear they can af-
ford to avoid any unnecessary confusion.

Assuming one locates a good-condition
transmitter such as Heath's DX-35 or
Johnson's “‘Navigator” (which, incidental-
ly, sports smooth sounding time sequence
keying) and a National NC-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 today’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
higher class license and would like to ex-
perience amateur radio supreme, | heartily
recommend modifying some classic older
gear for operation on our low-power and
CW-only 30 meter band. A crystal-con-
trolled transmitter can be “‘frequency
warped'' a few kHz for covering the prime
10.102t0 10.105 MHz range (see fig. 2), its
tank coils can be tapped between 40 and
20 meter points, and a general-coverage
receiver will tune 10.1 MHz without any
modifications.

Setting up an SSB station can also be
accomplished in high style while remain-
ing within a limited budget. Once again, the
keynote here involves studying and seek-
ing out slightly older and/or overlooked
“‘classic’’ 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! | 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 fleamarket. Those are 300 and

Wood guide and handle Cf/
(true Armstrong rotor)

12v.
power supply

preamp

|

— @

External spaakErD)—l:J

ICOM
1IC202 or
equivalent

Wire elements on wood supports

70cm 12v.
RF

1.0 power supply
amplifier

Key
i Mic
ICOM
1C402 or
equivalent

Fig. 3— One example of a modern OSCAR 10setup assembled around “‘overlooked’’
transceivers, homebrewed accessories, and wire-type antennas. See text.

350 watt SSB/CW 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’s older
model CX-7 HF Transceiver. |'ve spotted
three of these dream rigs during the last
year, and their 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 wire (beam,
vertical, etc.), and bulk rolls of large gauge
wire are quite plentiful at hamfest flea-
markets. A couple of years ago | pur-
chased a nice fat roll of good antenna wire
for $1.00 at a hamfest fleamarket. | 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 Slopers are ad-
ditional antenna ideas anyone can assem-
ble and erect, and they perform beautiful-
ly. Old-time nostalgia 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 ||| OSCAR satellites
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 cm bands, slightly older model
and/or overlooked multimode equipment
is fairly abundant. A few years ago KLM
produced some small Echo 70and Echo 2
SSB/ICW transceivers. ICOM also pro-
duced two small SSB/CW portables: the
IC-202 (2m and the IC-402 70cm). These
units continue appearing with quite low
prices at both hamfest and dealer clear-
ance sales. Simple RF amplifiers and even
GaAsFET preamps can be homebrewed
and mated with such setups with surpris-
ingly good results. Assuming the inclusion
of multi-element 70 cm and 2 meter quads
or Yagis home assembled on wooden
frames and crossbooms, 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. [t'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-
talgic flair, for 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 O1A or 210 tube-type Hartley trans-
mitter and super-regenerative receiver, or
it might be “updated’’ to consist of a 6L6/
807 transmitter and S-40 Hallicrafter
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Fig. 4- Here's an authentic example of OSCAR 10 on a buaget. Older style and inex-

pensive SSB/CW 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.

receiver. Specific gear selections depend
on basically what comprised one’s "'first
rig"" or what early amateur magazines
and/or handbooks are uncovered in the
dusty archives of one's local library. As-
sembling a low-power rig from scratch and
operating it on today’'s bands is much
more than trivial 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 QRP/portable rig can prove to be
an exciting second setup. The units I'm

now suggesting are not powerful setups
capable of getting answers to every call,
but small rigs that are homebrewed and
used almost anywhere—even mobiie on
an auto's seal. They can be powered from
handheld 2 meter rechargeable-type bat-
teries, and they can be connected 1o
super-thin 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 receivers.
Chris, G4BUE, had his self-assembled rig
at Dayton '86 (the Foxx transceiver) that
used only five transistors total, had 1 watt
output, and could be lost in a coat pocket.

IRON POWDER and FERRITE PRODUCTS
AMID

vl

Fast, Reliable Service Since 1963

Small Orders Welcome

Free ‘Tech-Data‘’ Flyer

Toroidal Cores, Shielding Beads, Shielded Coil Forms
Ferrite Rods, Pot Cores, Baluns, Etc.

12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607
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Fig. 5- G4BUE's pocket-size 1 watt
transceiver is an inspiring little unit with
large appeal. Unit can be assembled quite
inexpensively. Item next to transceiver is
a 1 inch square 1 watt transmitter. Infoand
kits of both rigs available. Contact Sprat for
details (see text). Pardon our photography.
Photo was quick(!) shot on forum floor at
Dayton '86 in almost dark room!

It was a show stopper (see fig. 5). Dig out
all the back issues of CQ you can find
(especially June issues, which usually
highlight QRP), the ARRL'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 homebrew rig. | also heartily
recommend subscribing to the English
QRP magazine, Sprat, which is usually
packed with exciting QRP transmitter and
receiver circuits along with offers of kits
for those units. Sprat’s subscriptions ($10
ayear)go to Alan Lake, G4ADVW, 7 Middle-
ton Close, Nuthall, Nottingham, England,
NG16 1BX. Another upcoming ‘“‘basic
gear'' newsletter worthy of investigation is
“Electronic Advocations," obtained for
$6.00 ayear sent to Arnold Timm, KAOTPZ,
2308 Garfield Avenue So., #304, Minnea-
polis, MN 55405. With all the previously
listed information readily available, your
mailbox should fill to maximum each
month with fascinating projects and ideas.
Why, who knows . . . QRP or CW mobile
might become your favorite 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 “inside 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
today's amateur bands. Watch for it!

73, Dave, K4TWJ
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| Portable radios can be a And because it is inherently |
M A D I s o N trade-off. In return for mobility resonant, the KD14-HW can |

: you get loss of performance. also be easily remoted with a .
r IncC. . . :
EISERCINGS SUPRY. e Well now you can cut your length of coax. |

3621 Fannin St. ® Houston, Texas 77004

The KD14’s flexible, easy- _!
to-get-along-with radiating
element measures a scant 12
inches. At the base 1s a 34
inch impedance transformer

losses significantly. All you
need is the new Larsen UHF

KaLDUCKIE® KD14-HW
BELDEN half-wave antenna® It’s a

mouthful but it'll do your ears

&?gﬂins a lot of good. that gives added strength.

‘— ~ Because it's half-wave, the ~ The KD14 half-wave series
BELDEN KD14-HW is fully resonant is also available in a collapsa-
SIS fout fom: YNt cbriles SONCRICIOR 0% O RS despite the poo L r ground ble 2-meter version. |
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267 21 . J
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9405 os above but HD—2-16ga, &-18ga = : | Y o
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5558 RG X S0eH most portable antennas! your favorite amateu
POLICIES--MASTERCARDS, VISA or COD *For units with BNC output.
All prices FOB Houston, Texas, except as noted o <

Prices subject fo change without notice, subject to
prior sale. Used gear sale price refunded if not o
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fexas residents odd sales tax

&%
rsen Fintennas

FOR MORE INFORMATION CALL ’ : =
The Amateur’s Professional |
outside Texas See your Eavnnte amateur deater or write for a free amateur cataio-g |
1-800-231-3057 U,: .f',' h% ey dh |
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Novice

a monthly feature by
BILL WELSH, W6DDB

“HOW TO'" FOR THE NEWCOMER TO AMATEUR RADIO

Technical Help

My wife (Marie, W6JEP) and | have
taught amateur radio licensing courses
on a regular basis (three 1o seven
courses per year) since 1948. We are
starting to get the hang of it. We have writ-
ten and printed a wide variety of aids
which we distribute to our students. We
have converted most of these aids into
articles that have been printed in CQ's
Novice column.

Material is separated into six cate-
gories to make it easier to locate 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
CQ, the month and year of the issue con-
taining the article is shown.

Introduction

Advantages of Starting as a Novice 6-78
A Short History of Electrical Communication
CQ Novice Column

Facts for Prospective Novices 8/9-84
FCC Publications 5-84
Getting on the Air 2-85
Getting Started 3-86
Getting Technical Help from Experts  10-77
History of the Novice License 10/11/12-83

How Radio Started

How to Get Started in Amateur Radio 7/8-78
Private Radio Services

Sources of Aid for Prospective

Amateurs 12-78
Telegraph Hill
U.S. Government Printing Office

Publications 2-84
Volunteer Examinations 4/5-85
Code
Code 1/12/3-79
Code is Nolt CW 6-81
Code Operating Tips 1-81
Code Practice 1-82
International Morse Code
On-the-Air Code Practice 6-81
Printing System
The Demise of Marine Radiotelegraphy
USAF Code Practice 9-83
USAF MARS Bulletins 3-82
Worldwide Codes 12-80
Worldwide Sources of Code

Practice 10/11-80
Theory

Antenna Radiation Resistance Versus Height

Commonly Used Electronic Schematic
Symbols

Emission Designations

Finding the Square Root of a Number

Formula Reference Sheet

Novice Licensing Data

12-83

7 thru 12-85,1-86

2814 Empire Ave., Burbank, CA 91504

ThisisArt Walsh, KBANKZ, of Annandale,
Virginia. He is a retired AT&T long-lines
man. Art is also an officer in the 4th Air-
craft Wing of the U.S. Marine Corps RHe-
serve. He became a Novice in April of
1985 and he upgraded to General during
February of 1986. His station includes a
Yaesu 757 and an all-band vertical anten-
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 (Military Affiliate Radio Sys-
tem) and upgrading to Advanced.

Ohm's Law (all variations)

Prefixes and Prefix Conversions

Tables and Data (color codes)

VSWR and Power Loss

VSWR Versus Forward and Reflected Powers

FCC General/Technician Sample Written
Exams

7-84

Miscellaneous

Amateur Radio Philately Club 11-82
Cable Television Interference 3/4-84
Fire Safety Checklist 12-81

Guidelines for Conducting Amateur Radio

Shows 6/7/8-80
PCB Danger 3-81
Prescriptions for Healthy Ham Clubs
Shortwave Listening SI6I71819/10-82
Technical Terminology Tripe 5-84
Time Stations 1-81

Station
Amateur Radio Station Grounding 9/10/11-78
Amateur Radio Station Installation

Tips 1112-77, 1/12/3-78
CB Gear Conversion to Amateur Use 1-82
Dipoles 5/6/7-83
Earth Resistivity Map—U .S A.

Electric Power for Fixed Stations 3-85
Electric Shock 4-83
Headsets and Ham Radio

Microphones and Headphones 4-82

Military Equipment Code Letters

Military Radio Frequency Transmission

Lines 8-83
Open Wire Feedline 3-83
Station Installation Information 12-82
Ten Electronic Commandments
Yagl 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 of Radio Station Callsigns
Beginning Operating Certificates 8-80

CQ and ITU Worldwide Radio Zones Maps

Disaster Communications/SECURE 3-82
DX List/All Possible Prefixes
General Frequency Allotments
HF Radio Wave Propagation

Predictions 3/4-80
International Communications 4-81
International Reply Coupons 2-86
Low Power Operation (QRP) 5-81

Military Affiliate Radio System (MARS) 4/5-86

Novice Bands 7-81
Novice Bands DX Operating 1-81
Operating Etiquette 12-82
Operating Privileges 10-84
Operating Tips 8/9/10/11-81
Phillips Code 11/12-79
Phonetic Alphabets
Q-Signal for Ham Use 2-80
QSL Cards 1/12/3-79 & 9-80
QSO Definition 5-84
Queen Mary Novice Band Operation 4-82
Radio Amateurs' Conversation Guide  4-81
Rag Chewers’ Club 3-82
Reciprocal and Third-Party Agreements

List 6-86

Selection of Frequency for 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
Topographic Maps (U.S.A.) 10-80
Universal Time Conversion to Local

Time 2-84
What To Do When You Hear a Radio Call

for Help 11-82
Worldwide Amateur Radio Callsigns 1-80
Yasme Foundation and the Colvins 3-86
Zero Beat 11-84
40 Meter Novice Band Operation 12-84
160-10 Meter Operating Privileges 6-85

The preceding lists show that most of
these printed aids are available from CQ,
76 North Broadway, Hicksville, NY 11801.
Each issue costs $2.50.

Where no date is shown beside an
item, it is a printed aid | have prepared for
distribution to students in the amateur ra-
dio licensing courses that | instruct. A list
of my licensing program printed aids is
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Dan Amoroso, KASMNF, of Media, Penn-
sylvania is a baker. Dan is married with
three children. His son Daniel appears
with him in this picture. Dan has been a
shortwave listener (WPE3DNC) since
1959. Our May through October 1982
Novice columns provided an introduction
io shortwave listening. That article in-
cluded an invitation to shortwave listen-
ers, urging them to aadd amateur radio to
their activities. Dan decided to accept
the invitation, and he earned a Novice [i-
censeinApril 1984. His station includes a
Kenwood TS-930-S transceiver, Butter-
nut vertical antenna, and a delta loop.

sent to anyone who requests one and
furnishes a self-addressed, stamped en-
velop. Class printed aids are constantly
being deleted and replaced. | simply send
a complete set of the printed items that
are available when a request is received.
Payment in full is $15 for a complete set
of these printed aids, including shipping
costs. Such requests should be ad-
dressed to Bill Welsh, W6DDB, 2814 Em-
pire Avenue, Burbank, CA 91504, Licens-
ing course instructors are welcome to
duplicate my printed aids for use by their
students. All amateurs are urged to let
new and aspriing amateurs know about
these sources of help. Newcomers to
amateur radio usually have a difficult
time finding the help they need.

A separate set of printed material is
available at $5, including shipping costs.
This set consists of 10 typical General/
Technician written examinations, one ex-
am that picks up the remaining 75 ques-
tions that are not included in the 10 typi-
caltests, and the answer master forall 11
exams. Each of the 10 initial tests has the
correct proportion of questions from
each FCC element 3 sub-element group.
Questions and multiple-choice answers
are printed exactly as they appear in ex-
aminations that will be used until about
April 1987. These tests provide accurate
checks of how one is progressing to-
wards passing the Technician/General
“written”" examination. The student
should complete a test without referring
to notes or textbooks. After correcting
the completed test, the student shouid
study related material to ascertain the
correct answer of each question that was

answered incorrectly. One should pro-
gress through all the tests, following the
same procedure. Naturally, one’s grades
should improve with each exam one com-
pletes. Again, instructors are welcome to
duplicate this material for distribution to
their students. Also, readers are urged to
make this source of help known to those
who are preparing to pass Technician/
General exams.

Ground Fault Interrupter

The ground fault interrupter (GFl) is ba-
sically a supplementary circuit breaker.
The National Electric Code (NEC) re-
quires GF!'s to be used in new electrical
installations of garages, bathrooms, and
outdoor areas. The GFl's internal circuit
compares the currents flowing in (black
wire) and out (white wire) of a circuit. If
there is a leak causing a difference of at
least 5 milliamperes (0.005 ampere) be-
tween these currents, the GF| trips open,
cutting off electrical power. This action
occurs within 1/40 (0.025) of a second,
possibly preventing a person from suffer-
ing a serious electrical shock or fatal
injury.

A GFlcanbe connectedineither of two
wiring configurations, as is shown on ac-
companying printed material supplied by
manufacturers. One wiring configuration
just protects the primary receptacle,
whereas the other wiring configuration
also protects additional downstream re-
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 availatle from CQ
Magazine, 76 North Broadway, Hicks-
ville, NY 11801, at a cost of $2.50 each.

Photographs Wanted

Photographs of Novices in their
shacks provide introductions to a few of
the newer amateurs. Photograph size Is
unimportant, but good definition, con-
trast, and subject matter are important.
Color pictures can be used, but black-
and-white photographs are preferred.
Operating activities and achievements,
plus a self-introduction, are needed with
each picture. Send an SASE if a picture
must be returned. A free one-year CQ
subscription (or renewal) is awarded to
the one amateur whose picture | select
as the winner for the month. If you are a
subscriber, please enclose the mailing la-
bel (or copy) from your latest CQ issue.
One award is made each month, no mat-
ter how many photographs are printed.
DX amateurs, who frequently work the
American Novice bands, are also urged
to submit photographs. | have not re-
ceived a picture from a Novice in Hawalil
or Vermont.

73, Bill, weDDB
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HIGHEST QUALITY
60 FL. Alum. ALUMINUM & STEEL
Crank-Up 40" Stesl
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1 Easy to install. Low Prices.
4 Crank-ups to 100 ft.
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Please resarve my of the 1984 Dick Smith
Catalog. | enclose 51 to cover shipping
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VHF

a monthly feature by
STEVE KATZ, WB2WIK

PRINCIPLES, PRACTICES, AND PROJECTS FOR THE VHFER

People and Places

There's never been any shortage of
reader correspondence to relate, and
|'ve been saving up some for thismonth's
column. | can’t tell of any great personal
experiences (except a brief report on the
ARRL 23 cm Sprint) because |'ve been
pretty busy buying and selling houses, by
the time you read this, | should be packing
for a move—not far, only about 70 miles
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 towers, 20 an-
tennas, and a couple of thousand pounds
of radio gear. Ugh.

John Butrovich lll, WSUWB, sent a
note commending our reports on EME
work and reminding us that all it takes to
work moonbounce is persistence. John
ranasingle 2meter "'Jr. Boomer' (14 ele-
ment Yagi) at 55 feet for 2 years—August
1982 to August 1984—and completed 28
moonbounce QSO’s with 18 stations. The
biggest station worked was K1WHS (24
“Jr. Boomers™) and the smallest was
KEMYC/IKHE (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'
perseverence. If you'd like to try working
WSUWRB in grid EL17, contact John by
writing to him at P.O. Box 5019, Kings-
ville, TX 78363.

| received a nice letter from John Kitch-

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 o contesters and their operations
and published by Yuri Blanarovich,
VE3BMV. The magazine has been pub-
lished in Canada since its inception, but
Yuri plans to move Stateside this year,
and future issues should be published in
the U.S. NSBX is working on a new VHF
contest, to be sponsored by IRSA, and is
looking for ideas to help make it a suc-
cess. If you're a VHF/UHF contester and
have suggestions to offer, write to John at
P.O. Box 939, Camarillo, CA 93010,
Scott McCann, W3MEO, wrote to ask
some advice on portable/hilltop QRP op-
erations. He intends to do some hilltop
work with an ICOM IC-402 (3 watts PEP)
70 cm transceiver and asked, "'Is this

24 Louis Dr., Budd Lake, NJ 07828

ens, NS6X, of Camarillo, CA. John is an -

likely to produce any QS0's? Is 432 more
complex than this? Are there enough am-
ateurs listening for it towork? Is 432.1 the
right frequency? Could | hear EME with
this rig?"’

| replied to Scott with a personal letter,
but will print some condensed comments
here. First, I'd strongly recommend the
use of a 21-element FOFT Yagi for such
small-scale portable work. This Tonna an-

| tenna offers excellent gain for its diminu-

tive size and light weight, andis a cinchto
assemble in the field 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 systemto
eliminate antenna "‘windmilling”’; 70 cm
antennas, especially ones with any real
gain, are very sharp. A pairof "“‘vicegrips"’
clamped to the antenna mast with han-
dles pressed firmly against the leg of a
supporting tripod makes a good anti-
windmill clamp.

Then set up for operation on Wednes-
day evening or during a VHF/UHF con-
test weekend. Unless you've publicized
your portable operation well in advance
and are operating from a rare grid
square, operating almost any other time
will produce few, if any, QS0O’'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 9:00to 10:00 PM local time, but itis
too dark to set up then, so arrive on site
earlier and set up properly. If you pian to
operate from a genuine mountain (defini-
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
unigue ability to reduce UHF propagation
to nearly zero.

| think 432.1 MHz Is the right frequency
for general calling, but local convention
rules. Most EME work is done lower in the
band, but an IC-402 and single beam an-
tenna are very unlikely to receive moon-
bounce signals under any conditions.
Even if the 1C-402 were connected to a

Here are NB8CGY and NBEPJ during

Ken's first portable/hilitop outing on 144

MHz SSB. He's looking forward to more

suchoperations andplans tobe on for the
CQ WW VHF WPX.

huge array and preceded by a low-noise
preamplifier, it wouldn't make an ideal
EME receiver; it lacks the precision dial
accuracy, narrow |F bandwidth, and ex-
treme oscillator stability which are al-
most prerequisite to successful EME
work.

Scott, | wish you luck and success in
your portable/hilitop ventures and hope
you'll write again to let us know how
you're doing. Seventy cm is a great band
with a lot of potential. Don’t be discour-
aged if your first couple of operations
don't result in hundreds of contacts.

Ken Miller, NBCGY, of West Branch,
M| wrote about his first hilltopping 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 Il trans-
ceiver and a portable 5-element Yagi; not
your classic contest station, but Ken
managed to work seven grids at dis-
tances to about 350 miles with this lash-
up. He thanks N8EPJ for the last-minute
loan of a Mirage 160 watt amplifier, and
WDBMHZ and WD8BMQX for arriving on
the scene to take photographs of the op-
eration. NBCGY says he intends to oper-
ate from rare ENG7 in August, this time
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using a TS700A/160 watt amp and an 11-
element Yagi. He also hopes to be opera-
tional on 432 MHz by then. Thanks for the
note and the pictures, Ken! Why not put
together a portable/hilltop operation dur-
ing one of the VHF contests? There might
still be time for you to plan for the CQ WW
VHF WPX.

| received a terrific letter from Chris
Burger, ZS6BCR, of Pretoria, South Afri-
ca. Chris is active in VHF contest work
there and spent a recent weekend back-
packing in five different grid squares to
operate a 24-hour contest and give out
grids on four bands! ZS6BCR and com-
rade ZS6G drove about 1500 km, includ-
ing several hundred km on dirt tracks,
and backpacked another 5 km carrying
an |C-551, IC-260, FT-280R, MMT432/
144, TR50 (1 watt 1.3 GHz FM rig), all 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 for me to exclaim, ‘‘Leave
me here todie!’' as | did while backpack-
ing up 4200 foot Slide Mountain, NY dur-
ing the June 1985 VHF contest.

At home Chris uses an IC-551 at 10
watts output to a dipole on 6 meters, and
beganworking stations 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 Africa,
as it represents the distance across the
country, and he feels this is too short for
“regular sporadic-E."" | don't feel that's
quite true; this is about 870 miles, and
I've worked E-skip over much shorter
paths than that here in the U.S. In my
case, I'm sure we'll all be looking for
ZS6BCR at the next solar cycle peak. This
is a workable F2 path from America’s
east coast, and |I'm looking forward to our
first 50 MHz QSO, Chris.

Don Hilliard, WOPW, is once again or-
ganizing a UHF/SHF conference to be
held this year 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; Al Ward, WB5LUA:; and
of course WOPW, who has authored
some of the best SHF material ever pub-
lished in amateur circles. Don was re-
questing that all attendees preregister by
August 10, so it is not too late to let Don
know you plan to attend. Write to WOPW
at P.O. Box 563, Boulder, CO 80306 for
details of “'‘Microwave Update 1986."

Are you on 6 meters? If so, your call
should be in the North American 50 MHz
Activity Listing published by Harry
Schools, KA3B, of Philadelphia. Harry's
unique work lists the callsigns of 1894
North American stations known to dem-
onstrate recent activity on the 50 MHz
band. Sure enough, | did what everyone
does when they see such a publication: |
looked to see if | am listed. Whew. I'm in

Our temporary 23 cm antenna installa-

tion for the Spring Sprint: A 55-element

FOFT Yagiona 30 foot slip-up mast set up

on Sunrise Mountain in northwestern NJ.

Photo taken during a brief cloud lift, just
before dark.

there. How about you? Harry has broken
down the list by grid square, which seems
as good a way as any, and this list could
prove very useful for making contest
skeds or amassing VUCC credits. KA3B
does not have photocopying facilities, so
anyone who desires a copy of the North
American 50 MHz Activity Listing is
welcome to write to me for a copy. I'll
make as many as people need.

KA3B also sent a letter 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 CQ). Harry didn't
really know if K9BDI was referring to him
or not, but made a point to say that he and
Len, AC3T, both have been QSLing 100%
and have already gone through about
2000 QSL 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 period. Good job, Harry!

The ARRL VHF/UHF Spring Sprints
have come and gone, and | fooled around
abitinthe 70 cmand 23 cm Sprints, mak-
ing about 75 QSO’s on 432 from my home
station and far fewer on 1296 from a por-
table site. Once again, my friend Pete,
KT2B, snared me into another struggle to
prove our sanity (or lack thereof) by get-
ting me to agree to a portable/hilltop QRP
effort, this time for the 23 cm Spring on
May 8. Pete had borrowed a new IC-
1271Afrom ICOM and wanted to see how
it worked under ‘‘contest conditions”
(you know: rain, 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 exira
points for quick setup? The weather,
which had been splendid for days, was

Pete, KT2B, is shown operating the brand-new [C-1271A for 23 cm from the rear of his
station wagon. If he looks a bit drenched, he is.
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lousy. It was raining, foggy, a bit windy,
and about 50 degrees Fahrenheit. Great.
Out came the 30 foot slip-up mast, inwent
the guy stakes, and up went the 55-ele-
ment FSFT antenna. With the 15 foot long
antenna up 30 feet above ground, we
could barely see it through the fog, which
was getting denser all the time. | snapped
a quick shot of the antenna installation
during a brief cloud-lift which allowed us
to see about 200 feet.

We had the little 10 watt (actually, we
were getting 7.5 watlts out, probably due
to low supply voltage) station on the air
quickly, and all checked out okay. We
used a 14 AH motorcycle battery to sup-
ply the IC-1271A, and operated out of the
back of Pete's Honda station wagon us-
ing the back lid as a bit of a rain cover. We
got wet.

After about two hours of operating, we
had worked all of ten stations. This is not
exactly an exciting QSO 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 terrif-
ic. We turned the beam back and forth
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, | was surprised to hear essen-
tially no activity from New England. Sig-
nals from southern NJ and the Philadel-
phia area, about 90-120 miles distant,
were quite good. Another case of myster-
ious UHF propagation, | guess.

Product Review:
The SSB Electronic DX220
Low-Noise Receive Preamp

As regular readers are aware, | am a
220 Booster'' of sorts. | like the 135¢cm
band and am reasonably active on both
ends, chasing weak-signal DX 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, | even chose 135 em for the link
“talkback'' frequency, while almost
everybody | know uses 70 cm or the tele-
phone lines for this job. With the single ex-
ception being the lack of commercially
available equipment, 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.

Cushcraft and KLM both manufacture
high-quality Yagis for 220 MHz work, and
these are reasonably priced and readily
available. The famous N6NB '‘quagi'’ de-
sign works very well and can be repro-

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
MHz transverter 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 Alinco, 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 inthe
way of dynamic performance; they usual-
ly have too much gain for the 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 SSB Electronic DX220
GaAsFET preamplifier for 135 cm reveals
excellent craftsmanship.

the total receiver noise figure. Those who
are real weak-signal operators are al-
ready running high-powered vacuum
tube amplifiers which create the need for
outstanding receiver sensitivity. A high-
quality receive preamp is called for, and
its dynamic characteristics must suit a
wide range of operating conditions.

As stated many times 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 terrestrial (and the majority of
EME) work, and unless the following re-
ceiver 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 or be able to
cope with them without overload or the
creation of intermodulation products.
This is a requirement somewhat unique
to the 135 cm amateur band; we have a
TV channel only 4 MHz below us, which is
less than 2% of our operating frequency.
Channel 2'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 TVIL."

| had been using a home-modified Ad-
vanced Receiver Research P144VDG
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 sensitive (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 signals, especially when | used a
beam heading which peaked New York
City's World Trade Center towers. |
blame the preamp for some degradation
inChannel 13 performance, because this
out-of-band interference 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 preamp.)

When the opportunity to use a new
SSB Electronic model DX220 GaAsFET
preamplifier arose, | didn't hesitate to
grabit. This rather new product is a made
for North America iteration of this West
German manufacturer’'s DX144 pream-
plifier, reviewed previously. It is nice that
SSB Electronic thinks enough of the U.S./
Canadian market to produce an acces-
sory that has no domestic (European)
market at all,

The DX220 uses a single-gate Mitsu-
bishi GaAsFET (MGF1400 series) in a
grounded-source circuit to provide about
22 dB gain with a rated noise figure less
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MK800 MEMORY KEYER

Physical Dimensions Color Power Bufiers
55 x8x3 White/Gray 120 volts AC Standard 6
12-15 volts DC Optional | 98 Char. Each

Operational Features
1. One Button SEND Operation

Transmit Features

1. Floating Relay Contacts
2. Full Break-in 2. Remote SEND Capable

New for

KENWOOD TH21AT, 31AT, 41AT

a Fastcharger

SPECIAL SALE !

$34-95

@ Now $49195
+ $3.00 shipping and handling

Save $15.00 when ordering
charger with accessories kit. FL res. add 5% sales tax

Features:

3. Straight Key Input will accept 3. Insert/Delete Capability
external keyer 4. Pause

4. Bullt-in lambic Kayear 5. Load/Standby

5. Continuously Variable Transmit 6. Autospace While Loading
Speed Control 7. Tune

6. 15 Second Autotune/Key function

7. Built-in Sidatona with volume and
tona controls

B. Link or Repeat messages 99
diffarent times

9. Auto-incrementing contact
number, up to 9999

Price $179.95
*30.85, +12 Volt option  **$12.75, Factory Installed AA NiCad Batteries

For Dealer Information Contact Us At: Triangle Electronic Labs.
7016 Windover Drive ¢ Durham, NC 27712 = (819)471-6738

Miscellaneous Features

1. Battery Backup for Buffers
Batteries not included* "

2. External + 12 volt power*

3. Full 1 year parts and labor warranty.

CIRCLE 79 ON READER SERVICE CARD

* Charges in 15 minutes

* Automatic Voltage cut-off

¢ Battery doesn’t heat-up

* Modification to charge PB21H
on request at no extra charge

Optional AC adapter with DC and mobile cords
available $19-9% $9.95

Charge-Rite

P.O. Box 4175, Vero Beach, FL 32964 (305) 476-8580

THE
SHORTWAVE PROPAGATION
HANDBOOK second Edition

The all new revised 2nd edition of The Shortwave Propagation Handbook is here.
Authors W3ASK and N4XX explore the whys and wherefores of how radio signails
between 3 and 300 MHz travel over long distances under the influence of sunspots,
the ionosphere, meteor trails, auroral lonization, sporadic-E, scatter phenomena,
and other factors. Through fascinating text, amply supplemented by many charts,
photos, and illustrations, you find out how to predict and use to your communica-
tions advantage the various types of skip openings—whether you're using a scan-
ner to monitor the low or high VHF bands, an HF communications receiver or trans-
ceiver to pinpoint that hard-to-hear station, or are a 27 MHz operator or an Amateur
operator looking for that rare country—the information in this book will tell you
what you need to know so that you can take the fullest advantage of your communi-
cations facilities.

The all new 2nd edition of The Shortwave Propagation Handbook is only $8.95,
postpaid (sent by Book Rate Mail—allnw time for dallvary] Drdar now.

- e
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Popular Communications
76 N. Broadway, Hicksville, NY 11801

Please rush me my copy of the 2nd Edition of The Shortwave Propagation
Handbook:

(] $8.95 for the book plus $2 for shipping & handling.

Name

Address

City State Zip

[0 Mastercard (1 VISA ]’
My account number is:

When only
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¢ 12v-14vdc input
* No memory
e Proven in daily use

Call and talk with
Paul WB4AWIG or
Dr. “S", WA4DRYV

AUSTIN.

the best
will do!

Taking the leading role in custom antenna
design comes easily to Austin. With over 25
years of engineering and consulting expe-
rience, how could we offer you less than

the best?

And our high performance solutions go
beyond our popular MULTIBAND antennas.

There's THE OMNI sidebander with hori-
zontal and vertical polarization. Or the ALL
BAND SCANNER with high gain that
outperforms the competition. And THE
STICK, a broad band design for operation
from Amateur to Marine frequencies. Just
a sampling of the choices available.

Whatever your antenna needs, the winner
is Austin.

Call or write for product information.

AUSTIN
CUSTOM
ANTENNA

P.O. Box 357
Sandown, NH 03873
(603) 887-2926
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than 0.5 dB. The preamp is built in a ro-
bust die-cast aluminum housing whose
cover plate is held by four screws, afford-
ing a well-shielded assembly suitable for
full-duplex repeater operation. RF input
and output connectors are type N female
receptacles, and the DC connection Is
made by solder attachment to a feed-
through terminal (+ )and ground lug(—).
DC input requirements are 12-14 Vdc at
20 mA

An interesting and useful feature of the
DX220 circuitry is a built-in (on-board) 10
dB, 50 ohm attenuator following the pre-
amp's active stage and switchable in and
out of the preamp output line. Since 22 dB
Is much more gainthan most installations
require, this pad can be put to good use to
maintain desired receiver gain distribu-
tion. The resistive pad also provides an
excellent termination for the active stage
and enhances overall circuit stability.

A laboratory measurement of the
DX220's gain across the 135 cm band in-
dicated it to be fairly broad in response,
offering —6 dB points at 190 and 255

MHz and —20 dB points at 155 and 330
MHz. The passband ripple was less than
1.0dB from 220 to 225 MHz, the amateur
band limits. | would 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
preamplifier designs. Since a simple co-
axial stub “‘trap'’ will offer little or no re-
jection to signals less than 2% in fre-
guency from that which is desired, those
of us in areas served by a local (and pow-
erful) TVChannel 13 will need to use more
sophisticated tuned rejection circuits
(e.g., coaxlal cavity notch filters) or rely
on superb receiver performance to en-
able our reception of very weak signals at
220 MHz.

With this in mind, | measured the SSB
Electronic product’'s 1 dB compression
point, a valid indicator or top-end dynam-
ic performance. This measured +12
dBm output, corresponding to —9 dBm
input, with the Iinternal attenuator
switched "'out.”” This is one healthy sig-

Amateur Radio
LICENSE PREPARATION
Study Guides
Get the RIGHT study material!
Manuals have all FCC Amateur Radio
Operator multiple-choice questions,
answers, distractors (wrong answers)
and discussion as to why answer is
right!
FCC-NOVICESTUDY GUIDE........... $2.95
(Element 2)
FCC - TECHJGENERAL STUDY GUIDE. .$5.00
(Element 3)
FCC - ADVANCE STUDY GUIDE.......
(Element 4A)
FCC - EXTRA CLASS STUDY GUIDE. ....$5.00
(Element 4B)
THEFCCRULEBOOK. ...cuouruvunsans $4.00
(Use in conjunction with Study Guide)

.$5.00

Add $1.50 each manual for first class postage.
Same day shipment!

W5YI-VEC

P.O. Box #10101-C, Dallas, TX 75207
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ground plane coupling

CO-AX CABLE: RG-122/U, RG-S8A/U, mini BX.

“UP YOUR ERP—

For HT owners operating inside a vehicle and want-
ing increased T/R range, RF PRODUCTS has the low
cost solution,

Remove your BNC antenna from the HT and mount
on the RF PRODUCTS BNC magnet mount. install the
magnet mount on the roof top and connect the BNC
co-ax connector.

The magnet mount (part no. 199-445) has 10 feet of
small (5/32") co-ax with BNC conector attached.
PRICE $15.95 M.O. or cashiers ck., via UPS gnd. Fla.
residents add 5% tax, for air UPS add $3.25
The RF PRODUCTS Mannat Mounts are one of the few mounts avallable that can be repaired
should the co-ax cable be damaged. The large surface area capacitance disc provides proper
for 1/4 and 5/8 wavelength VHF and UHF antennas.

MODELS AVAILABLE WITH THE FOLLOWING CONNECTORS & CO-AX TYPES.
ANTENNA CONNECTORS: BNC, TNC, 1 18" (MOT.), 5/16-24 STUD, 3/8-24 SOCKET.

TRANSCEIVER CONNECTORS: BNC, TNC, PL-259, type N.

The magazine for Compulterist & Amateur Radio
Your #1 source ol Packet info

U.S.A $18.001or 1 year

$32.00
€43 .00(land)- $68.00(air)

Mexico, Canada
Foreign

(U.S. funds only)
Permanent(U.S

Sample Copy

CHET LAMBERT, WAWDR

1704 Sam Drive » Birmingham, AL 35235
205) 854-0271

$150.00
$3.50

Subscription)
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MAGNET MOUNTS

RF PRODUCTS

P.O. Box 33, Rockledge, FL 32955, U.S.A. (305) 631-0775
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nal—nearly 1 volt output, surely more
than the average 220 MHz receiver could
possibly tolerate without complete satu-
ration. | made a mental note to be sure to
use the preamp’'sinternal 10dBpadinmy
station to avoid overload of my receive
converter, a Transverters Unlimited
MMT220/28 which uses a MOSFET first
RF stage.

| also evaluated the DX220's low-end
dynamic performance with a measure-
ment of MDS (minimum discernible sig-
nal) in a 1 kHz banawidth, using an HF
spectrum analyzer as the receiver and
8640B signal generator as the source.
This measurement revealed the MDS to
be —132dBm (1 kHz), or about .05 uV. If
yvou subtract the MDS 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 yielded readings of .44
dB and .52 dB with the internal 10 dB
post-amp attenuator switched "'in'' and
“out,"’ respectively. I'm not certain why
this would make any difference. In any
case, the DX220 is surely a top-notch
product based on laboratory evaluation.

Trying out the DX220 in my station has
been a delightful experience. | had occa-
sion to use this preamp during the Janu-
ary 1986 VHF Sweepstakes (and for sev-
eral months thereafter), with the preamp
Isolated by two sets of coaxial relay con-
tacts from my 700 watis plus output
transmitter power amplifier, and have run
this system through hundreds of T/R
cycles with no ill effect. The preamp is as
sensitive today as it was prior to all the
“abuse’’ of in-station operation, and has
even survived a few nearby lightning
strikes while on line with the antenna con-
nected. The DX220, with its onboard 10
dB pad switched in line, seems more im-
mune to intermodulation by TV Channel
13 than other preamps |'ve tried at my
home station, which | should mention is
line-of-sight to (though about 50 miles
away from) the Channel 13 antenna in
New York City.

In all, I'm quite satisfied with the SSB
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 if only there were
more stations to hear . . ..

The SSB Electronic DX220 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) Alinco ALR-206T
146 MHz FM transceiver, a tip on improv-
ing performance of the popular Cushcraft
AS50-6 six meter Yagi, and station high-
lights of a famous (7) VHFer from New
England. Don’t miss it!

73, Steve, WB2WIK
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That's about all it costs subscribers for each page
of editorial matter in MODERN 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
veritable one-stop source of “hard” information for en-
thusiasts whose interests spread across the entire
spectrum of electronics and computers for work and
play. The latest technical information and news writ-
ten by a galaxy of authoritative writers—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.

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 well. Sub-
scribe and be sure to get every information-packed is-
sue delivered to you every month. It's important read-
ing you can't afford to miss!

Just fill out the coupon and mail with your check,
money order or credit-card information (Visa or Mas-
terCard) to enter your subscription. Do it today to en-
sure earliest delivery!

[ — — (—  — " —— — — — — —— — —— — —

MODERN ELECTRONICS
76 North Broadway, Hicksville, NY 11801

Please send me Modern Electronicsior Ll 3Years | 2Years __ 1Year

Name g
Street
City

State Zip

Charge My Order To: Payment Enclosed $

3Years(36issuves). . ... ... $45.00

2 WSS 2Years(24issues). . .. .. . $31.00

_ VISA 1Year(12issues). . . . ... .. $16.97
Account Number

Iy H H
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P.O. Box 20548
Reno, NV 89520

12 Glen Carran Circle
Sparks, NV 89431
(702) 331-7373 l

ALM-203T &

IC-751A

IC-02AT @ ICOM

FT-757 GX

Reno Radio is the new kid on the block. Tough and hungry for
business. Reno Radio has a policy on warranty | am sure you
will enjoy. If your unit is returned and cannot be repaired in a
reasonable time, 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 original
owner and if the product was purchased at Reno Radio. Give
us a try. | am sure you will be satisifed with our service and

prices.
73, Jim Myers, WABICB
President

Call Dale Scott, KA7QYX
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Awards

NEWS OF CERTIFICATE AND AWARD COLLECTING

The Story of the Month for August is:
Anatomy of a USA-CA All Counties Award

by
Clifford A. Taylor, WB4FBS
All Counties #87, 11-16-72

“Itis said that ‘curiosity killed the cat,’
and | have to agree. | was just wondering
how many different stations | had worked
for counties, etc., to finish the All Counties
award, so | broke out the paper and went
to work. After days of compilation, this is
the abridged result.

"First of all, the total number of different
operator callsigns 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, K3HKS and W4GGU ;
two maritime mobiles, KBODY and
K9UIM; and bicycle mobile WBENKJ.

“Although | could not have achieved All
Counties without the contacts from all the
mobile stations, | have listed below only
those stations which gave me 25 or more.
(Read: station worked, number of coun-
ties, number of states.)

wWB2ZS0-32-8 K7ZJP-40-5
WASIXL-25-5 K8DCR-30-5
W4ARH-32-5 WABETX-25-3
W4BPC-127-10 WABTEL-30-7
W4GGU-53-5 K9DCJ-54-4
K4LRX-39-2 WOSOM-28-4
WA40IV-28-3 W8ZHD-26-3
WA4RMX-29-3 WOAYL-31-8
wB5sDVT-28-2 WAQDCQ-37-2
KSKDG-30-2 WABJRZ-43-5
WAS50CG-54-2 WAODSBR-36-3
WGEJHV-50-7 WOSJE-71-4
K7WQJ-40-6 WAOWOB-48-12
WOYLN-45-6

“The vast majority of counties were
worked on the 20 meter band—2886 of
them. The remainder were worked as fol-
lows: 132 on 75 meters; 37 on 40 meters;
12on 15meters;and 10on 10 meters. The
CW mode of operation did not fare well on
my award. | only counted eight counties on
CW. (I obtained my license while in Ger-
many, and the preponderance of my CW
work, hundreds of QSQO's, went into obtain-
ing the DLD-400 Award, the German
equivalent of our USA-CA Award.)

""Broken down by call areas, the num-
ber of stations from each one is: 1st - 30;
2nd - 50; 3rd - 40; 4th-110; 5th - 84, 6th

333 South Lincoln Ave., Mundelein, IL
60060

a monthly feature by

DOROTHY JOHNSON, WB9RCY

Clifford A. Taylor, WB4FBS, All Counties
#87, 11-16-72.

Cliff Saccalis, SV1JG, who recently quali-

fied for USA-CA 500 #2094. Cliff is heard

during the WPX contest operating J41JG,

and some of us have heard him from

Mount Athos and Cos Island, as well as
from his home QTH in Athens.

- 37.7th—-49; 8th - 58: 9th - 67: and 10th

| —139. Alsoworkedwere5 KHG's, 4 KL7's,

3 VE's, and F2YS, portable in W2 land.

“l did not begin county hunting in
earnest until August of 1969, although |
had worked quite a few counties before
this while chasing awards as an avid
member of the Certificate Hunters Club.

The first contact for which | counted a |

county was DL4BO, me, with K4CG (Fair-
fax County, Virginia) on July 7, 1967. My
first mobile contact was with K1QZV on Ju-
ly 12, 1968, on the now defunct CHC Ser-
vice Neton 14.340. | first checked into the
20 Meter Independent County Hunters'
Net on Febuary 26, 1969, and ran Leslie
County, Kentucky as a fixed station and
had 17 contacts. | took my first mobile trip
in September 1969. | rode side-saddle with
WAS0CG and we ran 39 counties in South-
west Texas.

USA-CA Special Honor Roll

Charles H. Oliver, KA1CKX
All Counties -508, 4-11-86
All 20 M/SSB, Mobile

Larry M. Gray, KSOUK
All Counties #509, 4-12-86

Honor Roll
3000 KAZJOL 666 KSOUK 922
KA1CKX 540 KYoY 667 KAQJOL 823
KSOUK 541 KEBKT 024
KASJOL 542 1500 KYQY 825
G5PQ 744
2500 KAICKX 745
KATCHKX BD6 KSOUK 746 500
KSOUK 607 KAQJOL T4T WiSMW 2099
KASJOL BOB  WalT 748 KAICKX 2100
KYgY 748  KSOUK 2101
2000 KASJOL 2102
KA1CKX 654 1000 KYQY 2103
KSDUK 665 KAICKX 921 WASZKL 2104

“| spent many hours net-controlling,
running mobile, and listening during the
period August 1969 to September 1970,
and in the latter month had to change
QTH's to Vietnam. | lacked 112 counties
| got back on the air in October 1971, and
on November 4 of the following year
K5JBC gave me St. Helena Parish, Louis-
iana to give me all 3077 counties (the re-
quired number at that time). With that |
qualified for USA-CA All Counties #87.

73, Cliff, WB4FBS"

(Note: This article first appeared in the
“Road Runner’' in February. For another
story of Cliff's experiences see CQ, August
1973.)

Awards Issued

Charles H. Oliver, KA1CKX, confirmed
contacts with all 3076 counties and guali-
fied for USA-CA 500 #2100, USA-CA 1000
#921, USA-CA 1500 #745, USA-CA 2000
#664, USA-CA 2500 #606, USA-CA 3000

| #540, and All Counties #508. All awards

were dated 4-11-86 and endorsed All 20
M/SSB, All Mobile,

Larry M. Gray, KSOUK, sent for USA-CA
500 #2101, USA-CA 1000 #922, USA-CA
1500 #746, USA-CA 2000 #665, USA-CA
2500 #607, USA-CA 3000 #541, and All
Counties #509, Mixed, all dated 4-12-86.

John (Jack) Bigelow, KASJOL, claimed
USA-CA 500 #2102, USA-CA 1000 #923,
USA-CA 1500 #747, USA-CA 2000 #666,
USA-CA 2500 #608, and USA-CA 3000
#542, Mixed, dated 4-14-86.

Owen T. Chelf, lll, KY9Y, took time from
his mobile operating to qualify for USA-CA
500 #2103, USA-CA 1000 #925, USA-CA

74 e CQ e August1986
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The 1983 ON4CLM Award in honor of the
Stormont Dindas and Glengarry Highlangd-
ers. The award is still available.

THE REGINA RIFLE REGIMENT
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The 1984 ON4CLM Award in honor of the
Hegina Rifle Regiment (also still available).

1500 #749, and USA-CA 2000 #667,
Mixed, dated 4-18-86.

D.H. (Doug) Allerston, G5PQ, continues
to improve his score with USA-CA 1500
#744, Mixed, 4-3-86.

George A. Dessert, W3IJT, 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 certificates went to:

Charles W. (Bill) Peale, W5MW, #2099,
Mixed, 4-3-86,

Charles H. Oliver, KA1CKX, #2100, All
20 M/SSB, Mobile, 4-11-86.

Larry M. Gray, KSOUK, #2101, Mixed,
4-12-86.

John (Jack) Bigelow, KASJOL, #2102,
Mixed, 4-14-86.

Owen T. Chelf, lll, KY9Y, #2103, Mixed,
4-18-86.

Mack Avery, WASZKL, #2104, All 20
M/SSB. Mobile, 4-18-86.

Awards Available

The Canadian Liberation March Award. Inthe
autumn of 1944, Canadian troops fought a
long and exhausting battle in the Belgian
coast area. On November 1, 1944 the town
of Knokke was finally liberated, a great
cost in Canadian lives. Each year the Ca-
nadians are remembered with cere-
monies, festivities, and a “‘Canadian Lib-
eration March."' Many Belgian and Cana-
dian veterans, radio amateurs, and VIP's
are participants in the event.

Special event station ON4CLM (Cana-
dian Liberation Movement) will once again
be on the air from the ““Scharpoord Hall"'
in Knokke. A magnificent six-color printed

THE CANADIAN BCPITICN REGIMINT
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The 1985 ON4CLM Award in honor of the
Canadian Scottish Regiment (award is still
available).

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 participated in
the liberation of Knokke.

Cost of the award is $5.000r 10 IRC's or
the equivalent, with all proceeds going
towards a welfare fund. The money is used
to maintain memorials, displays, etc.

Listen for ON4ACLM 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 3.515,
7.012, 14020, 21.020, 28.020, and
144.020on CW. The station 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 the “Stormont Dundas and Glengarry
Highlanders,” the ‘‘Regina Rifle Regi-
ment,”’ and the ""Canadian Scottish Regi-
ment."”

For QSL's, SWL's, or additional infor-
mation, please write to Radio ON4CLM,
P.O. Box 140, 8300 Knokke, Belgium.

The Caribbean Award. The ‘'Diploma
Caribe'' (Caribbean Award) is offered by
the Federacion de Radioficionados de
Cuba. Work 20 or more of the 32 counties
and islands in the Caribbean, including XE,
VP1, TG, HR, HT, Tl, HP, HK, and YV. Cuba
must be one of the countries worked. Con-
tacts with K64 (Guantanamo Bay) are not
valid for this award.

No QSL's need be sent. Send only the
log data with contacts certified by asso-
ciated radio club or two active hams. Con-
tacts may be any mode or band. Send ap-

Diplona CARITBE

The Diploma Caribe sponsored by the
Federacion de Radioaficionados de Cuba.

HEWLETT-PACKARD
1707B SCOPE

Portable dual-trace DC to
75 MHz scope with 6x10
\ cm display and <4.7 nS
| risetime. Deflection 10
mv—3 Vidiv in 9 ranges
sweep 0.1 uS-2 S/div in
23 ranges, delay 0.1
uS-0.2 S/idiv. 7.8»
12.Bx16, 32 Ibs sh. HP-
t quality at import price;
used-checked wbook, ..........................5795.00

HP-8518/85518 SPECTRUM ANALYZER, popular 101
MHz—40 GHz wunit; 60 db dynamic range
20x16.8x18.8, 140 Ibs sh. Used with BW oscillator
output, . WS ..$1500.00
Prices F.O.B. Lima, 0. « VISA, MASTERCARD Accepled.
Aliow lor Shipping » Send lor New FREE CATALOG 86
Address Depl. CO - Phone: §19/227-6573

FAIR RADIO SALES

1016 E. EUREKA - Bex 1105 - LIMA, OHID - 458072
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DEN-TRONICS

Amateur Radio & Computers
6102 Deland Road = Flushing, MI 48433
(313) 659-1776

"YOUR PACKET CONNECTION"

Kanironics ® Microlog ® AEA ® Merlin
Software for popular computers:

Kontronics Soffware

Hamsohl
Amior
Homitex
Amiorsol
Suptetop
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COMPUTER PROGRAMS AID IN
RADIO FREQUENCY DESIGN

The AF Notes seres of Design Aid
programs can halp In solving every
day RF Englineering problems
intandod as inaxpensiva tools,
these programs ald in clrouit
design as wall as serve as a
powarful source refarence i
material, L
AF Neles 1 (For Commodore C-64/128, SX-64, and |BM PC, PCXT, PCAT,
PCjr. Thia program can aid in Mixer Cross-Product evaluations,
FResonamt Circull dasign, Filler design, Microstrip and stripline
dedlgn and mora

Price is $60 00 for IAM or C-54.

AF Nolas 2 (For |BM PC., PCXT, PCAT, PCir. anly} will assist in Im-
padance Malching circull dasign. inductor design (nclutng
Toroida), Capacitor avaluation. Allanuator Pad gesign and mare
Prics is §70.00.

RF Motes 3 (For 1dM PC, PCXT, PCAT, PClr. anly) This program (s @ wery
powerful aid to the design of Butlerworth response Fillers Low
Pass, High Pass, Band Pass, and Band Reject configurahons oul

o the Tth order are coversd FProvides circull constants
schematic dlagrams. and much mone

Prics is 83 00

Add 53 DO sach shipping & handling. DOS 2 1. Graphics card reguined.

Writs o call lor FREE brochurs.
P.0. Box 4042
Diamond Bar, CA. 91765

Etron RF Enterprises  714-594-8741
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: % ¥ % % X PRESENTING ¥ + % & ¥ !1

DESCRAMBLERS

* %K ¥ STARRING %% %%
JERROLD, HAMLIN, OAK

AND OTHER FAMOUS MANUFACTURERS

& FINEST WARRANTY PROGRAM AVAILABLE
& LOWEST RETAIL " WHOLESALE PRICES IN LS

& DRDERS SHIPPED FROM STOCK \LATHIN 24 HOLITS
FONCATA
oot oy 0 1.800-345-8927
PO ALL INFO NEQUESTY — CALL [B1H] Ti&-5914

PACIFIC CABLE CO. INC.
f 345", Heseda Bivd., Dept. 915

Reseda. CA 91335
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plication with fee of 10 IRC'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 DX Group'' members,
Radio Clubs, or other amateur organiza-
tions.

Awards Program of Hungarian Radioamateur
Sociely. 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 QSO'’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 QTH of the applicant as well as
the following information: station worked/
heard, date, time (UTC), band, mode, re-
celved report. SWL's should indicate the
station being worked by the heard 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 QSL cards of
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 DUNAFERR
awards need only log extract; HCS award
—enclose confirming slices cut from the
QSL's. Foreign participants in HA-DX and
HG-VHF contests may apply for the follow-
ing Hungarian Awards upon the contest
QSO's using separate application forms:
Budapest, Balaton, Dunakanyar, Panno-
nia, Savaria, WHD.

Fee for 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, Tiszakecske, Hungary,
H-6061.

Balaton Diploma (BD) — Hungarian Radio-
amateur Society. The Radioclub Siofok
issues the BD. The applicant must submit
proof of contacts made on or after January
1,.1967.

Conditions: Two-way communications
with amateurs indicated under a, b, c. DX
stations must obtain 15 points; at least 1
contact should be with a member of the
Radioclub Siofok. European stations must
obtain 30 points; at least 2 contacts should
be with members of the Radioclub Siofok.

Points: (a) Radioclub Siofok and its

ASTRON POWERSUPPLIES

e HEAVY DUTY ® HIGH QUALITY ® RUGGED ® RELIABLE ®

SPECIAL FEATURES
@ SOLID STATE ELECTRONICALLY REGULATED.

® FOLD-BACK CURRENT LIMITING Protects Power Supply from

excessive currem & continuous shorted output.

@ CROWBAR OVER VOLTAGE on all Models except RS-4A,
@ HEAVY DUTY HEAT SINK. @ CHASSIS MOUNT FUSE.

® THREE CONDUCTOR POWER CORD.
® ONE YEAR WARRANTY. ® MADE INU.S.A.

® VOLT & AMP METER ON MODELS RS-12M. RS-20M & RS-35M.
® Separate Volt and Amp meters, with Voltage adjustable from 5-15 Volts

on VS-20M and VS-35M.
® Buil-in Speaker on RS-12S and RS-20S.

PERFORMANCE SPECIFICATIONS

@ INPUT VOLTAGE: 105-125 VAC

® QUTPUT VOLTAGE: 13.8VDC + 0.05 voits.
(Internally Adjustable: 11-15 VDC)

MODEL VS-50M

® RIPPLE: Less than 5mv peak to peak (full load & low line)
® REGULATION: + 0.5 volts no load to full load & low line 1o high line.

==

[ Continuous
| Duty (amps)| amps)

Size (in.) | Shipping \
HxWxD |W.(lbs.)

RS-50A, RS-50M, VS-50M

37 1lr:"t:a-u::13’|I-ra-=:11 46

[ RS-35A, RS-35M, VS-35M

25 | Sxiixii 27

RS-20A, RS-20M, RS-20S, VS-20M

16 5x9x 10% 18

RS-12A, RS-12M, RS-125

9 4% x8x9 13

RS-10A

7.5 4% TV x10% 11

RS-7A, RS-7B

% % 6% %9 g
4 T = 10%

[ RS-3A

4 31&:-:5?:;{” &

*ICS - Intermittent Communications Service (50% Duty Cycle)

ASTRON

9 Autry
Irvine, CA 92718

CORPORATION (714) 458-7277
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The Balaton Diploma offered by the
Hungarian Radioamateur Society.

members: 5 points (HA, HG3KGJ, KHL, Gl,
GJ, GQ, HE, HL, HQ, HZ, IG, IK, 1Q, IS, NG,
4XW, 6NP, BUA); (b) Stations with constant
QTH around Lake Balaton: 3 points (HA,
HG1KXX, XA, XX, ZY, 2KRQ, KSC, RQ, RC,
SH,Y, YRC, 3KHB, KHO, GG, GO, HK, HO,
HU); (c) Any other station in Veszprem,
Somogy, and Zala 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, RA-
RZ, XA-XZ, ZA-ZZ, DRA-DZZ).

Fee is 10 IRC's. Send appreciation to
the award manager: Jozsaf Turjanyi,
HA3GJ, P.O. Box 78, Siofok, Hungary,
H-8601.

The Master Scanner Award offered by
Amateur Television Magazine.

Master Scanner ATV (AS5) Award (SSTV).
This award is a beautiful 8x 10 "‘gold"
framable certificate recognizing the ac-
complishments of completing a number of
successful two-way Slow-Scan TV con-
tacts on the HF/VHF/UHF bands in incre-
ments of 100, 200, 300, etc., logged visual
QSO's with special endorsements for over
1,000 contacts, and HI/RES or C-O-L-O-R
SSTV enhancements.

Send applications and request for furth-
er information to: Spec-Com, Membership
Services Department, P.O. Box H, Low-
den, lowa 52255.

Notes

Summer holidays are at their height
here in Midwest America. Soon it will be
time to return to work and school. | hope
everything is going well where you are.

73, Dorothy, WBORCY
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i CAP e s FULL CHARGE FAST

Replace your old slow charger.

* REPAIRS * TESTS * INSTALLATIONS S .
« ALGNMENTS  * MODIFICATIONS = EVALUATIONS Handheld battery packs fulltocapacityinaslittie as
« FCC, NABER, SBE and APCO Licensed 45 M i n.

* Modern Lab

* 90 Day Warranty On Work Performed STATE OF TH E ART DES I G N .

* Sales Of Commaercial Land Mobile, Paging, Portable And
Mobile Telephone And Marine Equipment With Antennas And PROVIDES PRECISE MEASUREMENT AND CONTROL

Other Accessories OF CHARGE AND DISCHARGE PARAMETERS.

= KLM Electronics Repair Facility

. Power connector and transformer supplied

Mon-Thurs = . Pocket size charger 4"x2%"x1"
Fnﬂ'gﬁu;:‘m";ﬁl:; — =) NN/ |r-;.u:: . Laser trimmed precision resistors
CONINVASIC AT OIS, y . Reverse polarity protection built in
;“;;;; 6044 : GR A;%lzligg:E:TEﬂI%::lnma? . Solid state circuit measures charge and discharge
| . Automatic shutoff
CIRCLE 69 ON READER SERVICE CARD . Simple modification to adapt (special adapter for ICOM)

Controlled automatic discharge and auto switch to charge mode

eliminates memory probiem with Ni-Cd Batteries
Order one or two Quick charge or discharge
= today and start Utilize your Ni-Cd To full capacity
collecting counties for 115 VAC or

one of amateur radio’s most prized awards. ; iJDG to
m 76 N. Broadway, Hicksville, NY 11801 _ Home $1 49.95
Please rush me __ copies of the USA-CA Record Book. gjﬂ
Enclosed is $1.25 for each record book. Boat
Total Enclosed : Plane
; Mail Orders To
Name NRG CONTROL
Address » P.O. BOX 1602
City State Zip. Plus 3.50 Postage & Handling Chelan, WA 98816
Washington Residents add 7'% % (509) 682-2381
CIRCLE 80 ON READER SERVICE CARD
POD | 29 o558
: oo o358
LISTEN UPI i o o
! Bow -18°
Here's what you've been looking for— i OO0 o588
| e D @™
an all new hard-hitting monthly I S@a@ =238
magazine which gives a unique | e 2 e 5 8
insider's view of what's really going : N N igg 20
on in the world of communications. I r Pep 24359
POP’ COMM is your primary source : 2 gas EE% g
of information — bigger and better i > - : : Se>=g
than any communications magazine, I p OOn S£8%£
with exciting coverage of scanners, l 2 v-u g E“EE ;‘,‘é
shortwave broadcast & utility stations, : st - 88852
spy stations, pirate and clandestine broadcasters, | : 2068 O | |
RTTY monitoring, survivalist communications | 9 @IVe : 3o Es 3 ‘ ‘
systems, FCC news, wiretapping and bugging, ! @ e=2 E-.‘. |
voice scrambling/unscrambling, surveillance/ l”“e' : ; :g 5 s = — | 8
undercover communications, satellite & cable TV, | D =gz 5 E
sophisticated telephones, & more. What you've : 23 S5 & |
been looking for all along! Take advantage of { ¥ & 5 3 2 ]
substantial savings over the newsstand price by : 332 g ) e |
subscribing now. Don't miss out on even one single issue of | < g_g' € > 3 | 3
POPULAR COMMUNICATIONS — order your subscription now. : :2 E LR EE L Al
I : Z Ev =35 Il =i
| §2 331 it &
: ok = Oz ' |
: §§ 22s: 33 ¥
| =382 3¢ E $ 2
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(cKiGBooSTER

converts Your

~~ HT toa Powerful
() - . ™ L]

KPA5 1 WATT 70 CM ATV TRANSMITTER BOARD Mobile Unit
» APPLIEATIDHE Lordless ponatds PV camera 100 races & olhar public sernce

oy 13 'CR. eic Remole control of R/C airplanes or robots Show home . 30 WHTIS UUtDUt

lapes compuler programs. repeal S3TV 1o local ATVers DX depends on

antennas and ferrain typ. 1 10 40 mikes + GaAs FET pre-amp
e FULL COLOR VIDEO & SOUND on one small 3 2524 board « FItS On car door
* RUNS ON EXTERNAL 13.8 VDC af 200 ma supply or battery " - - «2 Meters or 70 cm
® TUNED WITH ONE CRYSTAL on 42625 4340 or 435 25 mHz : 'ICOm
® 2 AUDIO INPUTS for a low £ dynamic and line lavel audio inpul Tound in most g

portable colar cameras VUHS or home compulers . KEﬂwm
& APPLICATION NOTES & schemalic supplied lor lypical external connections : - S,

pACKAQING, And SYslem operation : Yaesu
® PRICE ONLY $159 delivered via UPS surtace wn the USa Techmcan class

ymal@ut hEense or highet reduined 'or purchase and operatibn

WﬁAT IS HEﬂUIHED FDH A CDMPLETE GPEHATIHG E‘I’STEHP TV set with a
* v + TE T - ] 'r"-_li"l';nf-' i i Tk

s ¥ ¥ [ o il L ] ¥ ¥ = =
atdE (o redCenwe FACKRIOE up he RV AD S00 ’ : vOT GmeEnr

1e ulput =mpie er
CALL Dﬂ WHITE FDH QUR CCIIMPLE'TE CATALDG -:'_-. more intg O
Ao oo Fvert er gntennas Chimeras it oF your area
SAME: Visac | ...r:-. .:: L R o II_.”_I._::_ .::::1.1' :'li .-!I!.,.. Ir,_l:; :T'r-_' : :I- I-.-|rl -1|_--.-: E—
| -1 ”'-'-', eCuif il 50ld only 10 ICensed amals s

libook. Lahl include sales th i 4

CIRCLE 68 ON READER EEH"U"IGE CARD —
(818) 447-4565 m-f Bam-6pm pst. @ m pp— NﬁVﬂL ELECTROHI
Tom WBORG Maryann WB6YSS Arcadia CA 91006 ne:

CIRCLE 138 ON READER SERVICE CARD

PAY TV and Satellite
Descrambling.
75 pages of theory and schematics for
all major systems. Fantasy and Anik-D
schematics included. Most complete
reference available on satellite
scrambling $12.95. MDS Handbook $10.
Stungun schematics $5. Satellite sys-
tems under $600., $11.95. Printed cir-
cuits, kits catalog $2. Complete line of
satellite equipment.
SHOJIKI ELECTRONICS CORP.

FAST DELIVERY
LOWEST PRICES

call Toll Free (800) 221-5802

In-depth inventory - Industrial & Receiving Tubes

Here are 2 dolen examplés

3-500Z B5.00 | 8122 135.00
5728 75.00 | MRF450 12.95
811A 1500 | MRF492  19.95
61468 8.75 | 6LF6 B.26
M2057 15.00 | 6JS6C 7.46
8950 12.50 | 6CAT 6.91
4CX250B T75.00 | SD1088 17.95
68838 9.50 | 2N3055 10
PL259 10/4.95 | 2N60B4 11.95
PL258 10/7.95 |UG175/176 10/1.55
M358 2.25 | UG255/U 1.55

813 45.00 | UG273 2.20
Major Manutacturers Factory Boxed and Full line of
Sytvania ECG Replacement Semiconductors

FAIRFIELD
COUNTY

HAMFEST

CIRCLE 73 ON READER SERVICE CARD 9:.00 AM - 5:00 PM
Sunday, September 7, 1986

Norwalk National Guard Armory
Merritt Parkway Exit 38
Norwalk, Conn.

The World’s Most Advanced
Antenna System.
DJ2UT Trapless Beams

EDMIMEF

Special Prize Drawing Talk In On
for Early Registration 147.39/.99 RPT

P.O. Box 326 146.520 Simplex
West Haven, CT 06516

TRANSLETERONIC INC.
e - |

Box No C. 1365 39th STREET BRODKLYN. NY 11218
Tel 718-633-2B00/Watts Line 8D0-221-5802

H.J. Theiler Corp.

P.O. Box 5369
Spartanburg, SC 29304
(803) 576-5566

Admission $ .00

Tailgate $ 5.00
— Tables $10.00

CIRCLE 6 : CIRCLE 72 ON READER SERVICE CARD
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r
Propagation

a monthly feature by
GEORGE JACOBS, W3ASK

THE SCIENCE OF PREDICTING RADIO CONDITIONS

Cycle Stalled

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 of 17 centered on October 1985.
The present cycle has remained almost
steady at a smoothed sunspot number of
18, plus or minus one, for the seven month
period between April and October 1985,
Such plateaus are not uncommon during
the late declining years of a cycle. The
plateau will probably continue for another
month or two, and then the cycle will like-
ly 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 the
minimum of the 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
MH2z) solar noise flux for Aprilwas 75.1, as
observed at the Ottawa (Canada) solar
observatory.

Cycle Statistics Available

Thanks to a recent computer program
produced by the U.S. Department of Com-
merce's National Geophysical Data
Center at Boulder, Colorado, Table | lists
‘“vital'' statistics for all sunspot cycles for
which data is available, from 1610 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 | 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 beginning of cycle 22 probably won't
occur until early 1987.

The data in Table | was compiled from a

11307 Clara Street, Silver Spring, MD
20902

LAST MINUTEFORECAST
Day-to-Day Conditions Expected for August 1986

Expected Signal Quality
Propagation index......... - @& @ (M
Above Normal: 1,14,28 A A B c
High Normal: 2, 4,7-8,17,
25-27, 31 A B C Cc-D
Low Normal: 3, 5-6, 10,
12-13, 15-16, 18-19, 23-24,
28-30 AB BLC C-D D-E
Below Normal: 9,11, 20, 22 BC C-D D-E E
Disturbed: 21 CE DE E E

Where expected signal quality Is: A— Excellent opening,
exceptionally strong, steady signals greater than S9.

B — Good opening, moderately strong signals varying be-
twaen S8 and S9, with little fading or noise.

C —Fair opening, signals between moderately strong and
weak, varying between S3 and S8, with some fading
and noise.

D —Poor opaning, with weak signals varying between S1
and S3, and with considerable fading and noise.

E—No opening expected.

HOWTO USETHIS FORECAST

1. Find propsgation index associated with particular
band opening from Propagation Charts appearing on
the following pages.

2. With the propagation index, use the above tabile to find
the expected signal quality assoclated with the band
opening for any day of the month. For example, an
opening shown In the charts with a propagation index
of 3wlll be excellent (A) on Aug. 181, good (B) on the 2nd,
fair-to-good (B-C) on the 3rd, good (B) on the 4th, etc.

set of two diskettes 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 following:

eYearly mean numbers beginning in
1700.

eMonthly means starting in January
1749,

¢12-month running averages since Ju-
ly 1749.

¢Daily counts from January 8, 1818 to
the present.

eDates 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 graphical programs avail-
able commercially.

The set of two diskettes costs $60 and is
available from the Information Service Di-
vision, National Geophysical Data Center,
Mail Code E/GC4/EOS, Boulder, CO

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 DX propaga-
tion. Openings are forecast to most areas
of the world between sunrise and midnight
when conditions are at least Low Normal.
Peak conditions should occur for a few
hours after local sunrise, and again during
the late afternoon and early evening. Ex-
cellent short-skip openings are also ex-
pected on 20 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 DX expected on 70 meters,
but an occasional opening towards South
America should be possible during the
afternoon, when conditions are High Nor-
mal or better. Look for frequent short-skip
openings on 10 between distances of
about 500 and 1300 miles.

There's a good chance for 75 meter DX
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 daylight hours between distances of
about 400 and 1300 miles.

Some fairly good 40 meter DX openings
are forecast to many areas of the world
from sunset through the sunrise period.
Look for 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 DX 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. Try 80 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 160 meter DX open-
ings on a regular basis, but look for the oc-
casional one during the hours of darkness
and the sunrise period. Short-skip on 7160
meters looks good for the hours of dark-
ness, up to distances of approximately
1300 miles and possibly beyond.

Since the summer propagation season
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August1986 e CQ e 79




Mini
Sun ma and M
cpgﬂ 1,:1,1 S axima of Sunspot Number Cycl
Number Min "Sﬂ'lﬂﬂlhl'lli Y?{ﬂ Largest ycies
= onthly Mea Smooth Rise H
n . Fa Oow TO
1 ly Mean in 1. Use ch N CHA
618.0 1615 (Yrs) Length ™ chart ap RTS
— g ) £ (Yrs e Eastern proprate 1o
1634.0 16 — ) (Yrs KG4 R n o L PO IR
— : =8 26.0 4, ) .and Kv4 art can be used iter locatl
154 s, 7 3 Ca areasin inthe 1 tion.
I 2.0 = 1639.5 7.0 3‘5 8.2 e USA Ghartinth e et ie
—_— 1%5 — 1545-3 o 2.5 5'2 15.0 w:.:}a:_scha” in the T"It:;ﬁ_;i, lndﬂmas-u-::
- : = 660, Thi 2 11. 2. Th accuracy in areas, '
= 8RS 16750 = S S o 0 NGcHopces MUt ol cpadiagh e fous ; 80 1ath
16895 o =y 1685 F 1 . 6.0 1 ! for a particular D Mnd column (10 are found undar the
" 1698 x ind 0 AL 90 45 1.0 smn of the ¢ X ragion, as si through B0 met
oy o 0 e 1693.0 - 55 . 135 for 10 meter w"‘“’- A ** indicates .:;w jeft-hand :__':;l
L3 12.0 i 17055 35 5 100 ings. ngs; * best times 1 time 1o list
1723.5 17182 - ?'5 50 85 { 3; The propegation | for 160 meter .,_-,p.::,"
— e i — i . ﬂ ; index i
— 1734.0 i 17275 6.2 6.5 14.0 i“di:gtﬂ tha time of each - th_!'ﬂum that
174 — 53 es the number pradictad hat appears in
.l "F'? 5!'.:' 1= 1?33.? 40 E 1 ‘I 5 the "F‘Eﬂing isa tﬁﬂgrs 'dl-lfil"lg T?:l“lﬂﬂ. The index
| B2 sa s T A - &/ Coaring o accur on mare S
R : 1761 ! L i 1 ning shoul on more tha :
3 17 1.2 2 5.3 1.0 (2) Open uld occur be n 22 da
75.5 ~ 1769 86.5 49 » Ing should tween 14 and ys
4 17 3 T.0 T} i 8.3 10.2 {1) Opening sho occur betwee 22 days
847 | 1778 15.8 5.0 1 Refer to the ° uld occur n7and13d
E_E ¥ 1?38 85 5‘.5 g s column fo nute Forecast" da'lf!.
E 15 3 2 -1 -l 29 rﬂ with a r the actual t" at the ba
10.6 . 180 412 6.3 " specific pr ial dates on whi ginning of
s 0.0 5.2 3.4 9.2 stk o i ch an open
o e 5 s R
: ' 9. : : 12. s midnight; 12 i arts are In the
IE 18435 132 133?3 1:;.'." gg 6.9 12? 3;‘:1 ?gpf;'ﬂ'?r"“‘:E::Ffﬁﬁﬂﬁ"?‘”‘ ?;:‘12:‘-???;;:1!51am,
1856.0 ‘ 1848, 9 ' 4.0 ' o R s A
11 : 32 8.1 3.3 106 A il s Bl , not GMT. To con-
| 1867.2 * 1860 131.6 6.3 COT Zo DT Zone,6h wn in the a Mg
2 1878 52 : 46 S| Co Zonnand 4 howre L [ ebas
B9 - 1 a7.9 7.9 | urs in Washi rs in EDT Z one,5h
13 1889 292 870.6 140.5 4.1 71 12.5 in Los A“nmﬂﬂ"gmn. D.C.i5 18 GMﬂTnn. For Eﬂgmmm.: g
14 1901 2 50 1883.9 746 3.4 83 1.2 Eﬁg The charts :: 55”1 etc, -Whenitis 20 hr.::ur:
15 ’ 7 EE 13‘941 B_ : 50 : ‘[1 i pre watts CW. or 1 k d upon a transm
s e 13 19ve 19 45 78 121 LR
6 : 1917 . : : 1 20 , and a haif- gth above grour 0 a dipole
17 56 6 5.3 2.1 meters wavelen ground on 160
1933.8 0. 1928 105.4 6.6 ™ R L S and
’ K A a 11.9 eters. For ength abo ground on 40
8 19442 34 1937.4 78.1 4 - 6.0 10.0 'h"”ﬂﬂiyu?;:h o m Eum:n“'“""" on 15 an:“;d
;g 1954 3 7.7 194?‘5 119.2 3'2 5.4 10.2 W:E loss, it wi|:";z”Wil|inﬁmm;‘;:fnmnulmﬁ
- } : . Propa er by one level .
1984 9 34 1957 151.8 6.8 opagation d level. or each
: 9 104 prepared f ata contained |
Mean Cycle 12,2 + 1106 6 7.0 ¢ rmgowryigrss g b the tnattiuls for
Values: 1979.9 : 10 ider, Col of the tute for
*12-month 5.7 : 164.5 ;‘E 76 11'2 i T e
runni . X
e cycle solar activi mean sunspotl ' 2
rﬂﬂ'ﬂhﬂd E‘ffhe:a mfﬂ;g}uﬁ]mmnmﬁmn::émm' 1111 g:::m Tl-‘l;?“}-. 0607
or a maximum smfﬂﬂunf Para- ' 08-10(1) 07- (1) | 21-&210
: to select tim 10- 12 2(1) |22-02
TEbJ'E / . 3 ﬁmEE gua 12(2) ) | 22-23(2) 1)
S Xbinbine.ard s when guay, | 129501 11-18(1) | 2301 A |exE
ma UfEUHSpm numb Ehliﬂ_ Ig:EEI I?-*pg“; g;ﬁgﬂi} {'_1;:_{15:::.
er cycles. e & 7182 | 2r2a(t) | osor B
August 15-Sept uroguay | gg;gﬂié% )
Time Zone: ember 15, 1986 McMurdo | Ni 2(1)
ne: EDT {Ed H YL Southern 10172 bound 07-09 (1
- : 12 ) | 010
EA our Time Africa 5. (1) 07-15 (1 Antarc- 21.22 (1 3(1) | 03-06
STERN USA TO: } 18 71511 | 212200 | 22001 tica el |ea (1)
T Ca | 28010 bl Emeadiy oot (n |
Mere 20 nitral N 1(1)
Westem wﬂEIEfIE Meters -'-‘:53 s 80 EE Suum i 08-11 (1) | o608
& Central 2(1) 0708 Meters o 20-23 1 (1) |07-08(1
¢ 1417 (1 TRE ) | 1821(1) ) Time Z
urope ) | 0810(2) 181001) {202141) South- | NIl 18:21(1) ones: CDT &
el oses |00 lse0es cesthsia | 08-11 (1) (24-Ho i
rica 13-15(2) ﬂn-u?{g‘ 2200 (3) Far : 19-22 (1) 06-08(1) | 0608(1) CENT ur Time)
81901 i it Sl bt il Rk
) 22(1)"* 10- 19(1) 15
Eg:gr: 10-12(1) 0708 Em.m::?: ”r';g:;:i Western ook ”:‘im Hm 80
European el | 0810 1821(1) |21 -23{1} Sou 212201) Wesiern | 1315(1) 08070 mﬂm sl
14-16(3) | 02 {2y | 2301 (1)° Zeaiand 18-20(1) 11(2) | 0203( 03-04(1) . 13-14(2) (1)
1617 (2) 03(1) L ﬂiﬁﬁtgl 0407 () 1416(3)
E‘i!larn TRTIT 17-18(1) ;?ﬁ;;g DE-EE{zi giﬁ“? = :?‘:;im
editer- ) 0 0809 ()" orthe -18(1)
wpaoi D‘;ﬁg!;m 1921 | 2200 Austral | 16191 00-07 (1) (1) A betn 1315(1) | 060701
@ |2 (1) asia (1 E ) | 20
Middle 08-14(1) 1-23(2) 07-08(1) | 0304 Uropean 07-09(2) 2222{1) 2201 (1
Esst e (e S wt Loy e USSR o | sooehn r
16-17 (1) to12(1) | 0708(1) | 0807 (1) 2@ |
Western | 10 2200(1) :?E“’ ) | Re07(D) 1517(1)
o 1“::;%] 13-15(1) | 20 13%?*3} ri fﬂﬂ"” 1214 (1) il
ooy 1y By seoo | 556115 21-23(2) caremns it B et
1817(3) | 02:041) 23.01(2) | Saib- |12 2301(1) Middle el 21-22(1)
161903 o1a2(1) | o TZTAC) | 0607() | 15201 East 212300
1920 f ntral | 1617 *+ | 07:08(2) | 2 1 (22020 | W
Eastern 2021 (1) peionll i) W | ot s e 2 Wesleen; (| 101200, ©07:00
& Central 1416(1) | 1517 om 11-15(2) 0-12(3) | 04-06(2) rogllihd 12-14(2) 13.15m e0-22(1) | 22
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Southearn 10-11 (1) o7-08(1) | 20:21 (1) | 22-00(1})
Africa 11-13(2) 12-15(1) | 21-23(2)
13-14(1) 15-17(2) | 2301 (1)
17-18(1)
2201 (1)
Central N o708(1) | 0608(1) | O7-08(1)
& South 08-10(2) | 19-21(1) | 20-21 (1)
Asia 10-11(1)
18-21 (1)
South- 17-20(1) O708(1) | 0608(1) | 06-08(1}
east Asla 0B-10(2)
10-12(1)
20-23(1)
Far 16-18(1) 07-08(1) | 0306(1) | 0507 (1)
East 08-10(2) | 0607 (2)
10-12(1) | 07-08(1)
1719 (1)
19-22 (2)
22-00(1)
South 16-18(1)** | 07-08(1) | 00-01(1) | 02-04 (1)
Pacific 12-14(1) 08-10(2) | 01-03(2) | 04-06 (Z)
& New 14-18(2) 10-12(1) | 03-06(3) | 06-07 (1)
Zealand 18-20(1) 12-14(2) | 06-08(2) | O4-06(1)"°
14-18(1) | 0809(1)
18-21(2)
21-23(3)
2301 (2)
01-04 (1)
Austral- 16-19(1) 06-07(1) | 0204(1) | C4-05(1)
asia o708(2) | 04-07(2) | 0507 (2)
08-09(3) | O7-09(1) | O7-08 (1)
09-10(2) 0507 (1)*
10-11 (1)
18-20(1)
2000 (2)
D002 (1)
Carib- 11-14(1)** | 06-07(1) | 18-21(1) | 21-00(1)
bean, 14-16(2)*~ | 07-08(3) | 21-23(2) | 00-03(2)
Central 16-17(1)** | 08-10(4) | 23-03(3) | 03-06(1)
America | 0B-10(1) 10-12(3) | 03-06(2) | 00O-05(1)*
& North- 10-14 (2) 12-15(2) | 0607 (1)
arm 14-17 (3) 15-17(3)
Countries | 17-18(2) 17-18(4)
of South 18-19(1) 18-21(3)
America 21-22(2)
22-00(1)
Peru, 14-17(1)=* | 07-08(1) | 21-22(1) | 22:01(1)
Bolivia, 0809 (1) 08-11(2) | 22-23(2) | 01-04 (2)
Para- 08-11(2) 11-15(1) | 2301(3) | 04-06(1)
guay, 11-15(1) 1517(2) | 01-03(2) | 02-05(1)°
Brazil. 15-16(2) 17-18(4) | 0305(3)
Chile, 16-17(3) 19-21(2) | 0506(2)
Argen- 1718(2) 21-23(1) | 0607 (1)
tina & 18-19(1) 23-00(2)
Uruguay 00-02 (1)
McMurdo | 1518(1) 08-10(1) | 01-03(1) | G3-06(1)
Sound, 20-21(1) | 03-06(2)
Antarc- 21-23(2) | 0607 (1)
tica 23-00(1)

Time Zones: PDT (24-Hour Time)

WESTERN USA TO

15

20

Central 17-19(1) 07-08(1) | 08-08(1) | 06-07 (1)
& South 08-10(2) | 18-20(1)
Asia 10-12(1)
17-19(1)
19-20(2)
20-21 (1)
South- 16-20(1) pa-09(1) | 0205(1) | 0607 (1)
eas! 09-11(2) | 0507 {2
Aszia 11-13(1) | O7-08(1)
18-21 (1)
21-23(2)
23001(1)
Far 1719(1) o708 (1)-| 0102{1) | 03-04(1)
East 08-10(2) | 02-06{2) | 04-06(2)
10-12(1) | 06-07(3) | 0607 (1)
12-14(2) | O7-08(1) | 04-D6(1)"
14-18(1)
18-19(2)
19-21 (3)
21-22(2)
22-23(1)
South 16-18(1)** | 07-08(1) | 22-23(1) | 23-02(1)
Pacific 12-15(1) 08-10(2) | 23-00(2) | 02-06(2)
& New 15-16(2) 10-17(1) | 00-06(3) | 0607 (1)
Zealand | 16-18(3) 1719(2) | 06-07(2) | 02-06(1)"
18-20(2) 19-20(3) | 07-08(1)
20-21 (1) 20-22 (4)
22-23(3)
2300 (21
0002 (1)
Ausiral- 1417 (1) 1718(1) | O0-02(1) | 0204 (1)
asia 17-20(2) 19-20(2) | 02-03(2) | 04-D6(2)
20-21 (1) 20-23(3) | 0305(3) | 0607 (1)
2301 (2) | 0507(2) | 04-06(1)"
0107(1) | 07-08{1)
07-10(2)
10-:13(1)
Carib- 11-13(1)** | 06807 (1) | 18-21(1) | 20-22(1)
bean, 13-16(2)** | 07-10(3) | 21-22(2) | 22-02(2)
Central 16-17(1)** | 10156(2) | 22-01(3) | 02-05 (1)
America 08-08(1) 1516(3) | 01-04(2) | 23-03(1)*
& North- | 09-14(2) 16-18(4) | D4-07(1)
am 14-17 (3) 18-20 (3)
Countries | 17-18(2) 20-22 (2)
ol South 1819(1) 22-02(1)
America
Peru, 12-13(1)** | 0807(1) | 20-22(1) | 22-02(1)
Bolivia, 13-15(2)** | 07-10(2) | 22-23(2) | 0204 (2)
Para- 15-16(1)** | 10-15(1) | 23-01(3) | 04-05(1)
guay. 08-09(1) 1517(2) | O103(2) | 02-04(1)"
Brazil, 09-10(2) 17-19(4) | 03-05(3)
Chile, 10-12(01) 18-20(3) | 05-06(2)
Argen- 12-15(2) 20-22(2) | 0607(1)
tina & 1517(3) 2200(1)
Uruguay 17-18(2)
1819(1)
McMurdo | 16-18(1) 08-10{1) | 0D03(1) | 03-061(1)
Sound, 17-19(1) | 03-06(2)
Antarc- 19-21(2) | 0607 (1)
tica 21-23(3)
23-00(2)
0002 (1)

*Indicates best times for 160 meter openings.
“*Indicates best times for 10 mater openings.

should end by mid-September, this
month's DX Propagation Charts cover only
a one month period rather than the usual
two month span. Short-Skip Charts for
August appeared in last month’s column.

VHF lonospheric Openings

Frequent sporadic-£ propagation is ex-
pected to continue during August, with a
good possibility for 6 meter openings be-
tween distances of approximately 750 and
1300 miles. During periods of intense and
wide-spread sporadic-£ ionization, 6 meter
two-hop openings may be possible up to
about 2500 miles. During periods of in-
tense ionization also check for possible
short-skip openings on 2 meters, over a
range of about 1100 to 1300 miles.

One of the year’'s most prolonged and
intensive meteor showers, the Perseids,
should take place between August 10and
14. Maximum intensity is expected during
the late evening hours of the 12th, with an
average count of 50 meteors an hour.
lonization produced as these meteors
enter the earth’'s atomosphere should
make possible numerous meteor-scatter
type openings on the 6 and 2 meter bands.
The range of these openings could be upto
several hundred miles and beyond.

There is a possibility for some auroral-
scatter propagation on the VHF bands dur-
ing August, when the ionosphere is dis-
turbed. Check the Last Minute Forecast
appearing at the beginning of this 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 flutter fading,
and Doppler shift on SSB signals.

73, George, W3ASK

Meters Meters Metars Meters

Westarn Nil 06-08(1) | 20-21(1) | 22-23(1)
& South- 08-10(2) | 21-23(3)
am 10-12(1) | 23-00(1)
Europe 12-14(2)
& North 14161(1)
Africa 2200 (1)
Cantral Nil 0608(1) | 189-20(1) | 21-23(1)
& North- 08-10(2) | 20-22(2)
am 10<12(1) | 22-23(1)
Europe & 12-14(2)
Northern 14-15(1)
USSAH 21-23(1)
Eastern Nil o7-08(1) | 20-23(1) | 21-221(1)
Mediter- 0B-10(2) | 0608(1)
ranean & 10-12(1)
Middle 12-13(2)
East 13-14 (1)

20-22 (1)
Westarn 12-14(1) o7-08(1) | 21-01(1) | 21-23(1)
Africa 08-09 (2)

09-14(1)

1415(2)

1516(3)

16-17(2)

17-1911)
Eastern Nil 12-15(1) | 20-22(1) | N#
& Central 15-17(2) | 06-08(1)
Africa 17-18(1)
South- 10-12(1) o709(1) | 20-21 (1) | 20-22(1)
am 12-14(1) | 21-22(2)
Africa 14-16(2) | 22-23(1)

16-18(1)

2200(1)
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You NEED CURLYCODE™ |pecause it is:

® An Exciting NEW learning sxperiénce:

» Each code RHYTHM grows an “unforgsttable™
letter SHAPE In your mind’s eye.

= Each sound ADDS to the growing letter shape.

* 50 ail RHYTHMS that start the same wiy
grow SHAPES that star the sams way.

* You NEVER change your mind about the shape
as it grows in your mind's eye.

» Whan the RHYTHM stops, the SHAPE stops, and
in IS the letter, 80 just WRITE i

» perisct for BEGINNERS: NO senssiess study -
CURLYCODE shapes am SIMPLE and MAKE SENSE
Know only EIGHT shapea and you know HALF of

EVERYTHING and MOST of tha LETTERS.
Know only TWO new endings for each shape and
you will know avarything!
IT'S LIKE "INSTANT CODE"|

o Parfect for EXPERTS: NO struggling to break
your “lsaming plateau” -
once you know the CURLYCODE shapes thay
grow In your mind's eye at “any"' speed.

So takes some tima to REALLY KNOW the eight
basic CURLYCODE shapes at slow spead to be
well on your way o breaking your plateau.

IT'S LIKE "SUPERSONIC CODE™!

e Fine tor CLUBS: Attractive colored wail chart
SAVE with a 20% discount! on ten or mom sata!
PRICE: Complete set (Manual, Wall chart,
Pockst card, Beginner's chart): $11.50
Money back guarantes. Phona (T03) 448-8088

Minds sye Publications, Dept. C-18
ﬂl"DS‘ Suite 1151909
ISI 1350 Baverty Ad.
Mclsan, VA 22101

CIRCLE 30 ON READER SERVICE CARD

AUTHORIZED KENWOOD
I-COM RADIO DEALER

H L. HEASTER. INC . 203 Buckhannon Pike, Clarksburg. W. |
Va. 26301 Clarksburg Phone (304) 624-5485 or W Va. Tok-
Free 1-800-352-3177

HAROLD HEASTER, KABOHX, 91 Ridgefieid Place, Ormond
Beach, A 32074 Flonda Phone (904) 673-4066

NEW MATION-WIDE TOLL-FREE TELEPHONE 1-800-84-RADIO
1-800-84- 72346

Call us for a quotation, WE WILL SAVE YOU MONEY! I

CIRCLE 60 ON READER SERVICE CARD
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Antennas & Accessories

a monthly feature by
KARL T. THURBER, JR., W8FX

A LOOK AT THE SHACK FROM BOTH ENDS OF THE COAX

Hamshack Computers: Part |

This month columnist WBFX begins a
multi-part 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 into the world of bits and bytes.
—K2EEK

I—ast month we did some catching up on
reader mail with some antenna notes from
Bill Fanckboner, W3INN, and H.P. 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 Alari
Microcomputer Network and its publica-
tion, Ad Astra.

This time we’'ll begin a multiple-part
series on the personal computer (PC). In
this series we'll specially emphasize, bul
won't limit 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 significant
number of U.S. hams, certainly numbering
in the tens of 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
QST. The resultsdidn'tgive aclue as to the
total number of hamshack computers that
are in use. Nevertheless, these resuilts,
reported in QST 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 applications about 41% of the
time that it is in use.

317 Poplar Drive, Millbrook, AL 36054

An early Radio Shack computer. Radio
Shack, Commodore, and Apple 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 signifi-
cant usage, in order of decreasing popu-
larity, are CW, packet radio, logging, an-
tenna bearing, propagation forecasting.

*Over 20% of hamshack computers
are Commodore 64s; the Vic-20, Radio
Shack CoCo, IBM-PC, Xeros 820, and Ap-
ple ||+ are represented Iin significant
numbers of hamshacks, as well.

eNearly 80 % of ham computerists use
a printer; a majority or greater use disk
drives, ham interfaces, and modems.

To be sure, you can &njoy ham radio ful-
ly without a personal computer residing in
a prominent position in the hamshack. But
as the above figures show, many hams
have found that the computer enhances
and improves their “‘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
inthe ARRL survey, almost every endeav-
or in ham radio finds its own niche, with
valid applications in contest logging and
duping, antenna and circuit design,
awards tracking, AMTOR, 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 hamshack equipment, it pays
to do a good deal of preliminary research
before plunking down hard cash. Com-

puters are not yet at the ''appliance
stage.'"' They're complicated and have
capabilities and limitations that are not
necessarily apparent on first look. Com-
puters are expensive, and so it's important
to make that first purchase decision wise-
ly. This is especially important in that once
one has commitied to a particular com-
puter, it's difficuit and expensive to change
systems as peripheral devices (printer,
disk 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 whistles, to, say, an
IBM-PC or compatible computer could in-
volve $3000 to $4000 in out-of-pocket
expenses.

Assuming that you, your temperment,
and your family would be comfortable
owning a computer—hamshack-specific
or not—it's important to select a computer
system that adequately fills 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 hamshack accessory
and operating tool it may become less con-
venient for you to use it for the more cus-
tomary household purposes—wordpro-
cessing, financial evaluation, addressbook
keeping, checkbook balancing, game-
playing, and the like. The ham computer is
usually placed in close proximity to the
operating console, and as such it may be
impractical to use it for other purposes
without lugging records and files into the
hamshack. In some cases the computer
(especially if it's used for RTTY, 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 all-ham family and
understands your operating habits and
needs, but the spouse or harmonic may
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If you don't trust your own programming skills, high-quality software for the hamshack

is slowly becoming available. Shown here is a typical screen display from the MUFPLOT

VZ propagation prediction program offered by Base 2 Systems, previously described in
the Antennas & Accessories column. (W8FX photo)

Bear in mind that a computer won't do
anything significant until it is programmed
with a set of instructions to follow. If you're
planning to write your own programs, it's
important to survey the various 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 interest, PILOT, Pascal,
FORTH, Logo, '‘C,"" and other languages
may be more suitable.
not understand why they can't do a report
or play a 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 with different
features and characteristics, for other
family members or purposes other than
strictly hamshack computing. Interest-
ingly, the ARRL survey found that many
hams owned two or three computers. In-
deed, one ham responding to the survey
even owned eight of the critters!

2. Consider the Software. Many texis on
computer selection indicate that the first
consideration should center on the soft-
ware available to do a particular job, with
the choice of the computer on which to run
the software driven by the software that's
chosen. This 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 consideration
to the computer’s present capabilities and
expansion potential, and the available soft-
ware for it.

We have found that there is a great deal
of hamshack software out there, if you
know where to look for it. Almost every
month we've identified new software as it
becomes known to us. We've also pub-
lished software resource listings from time
to time, most recently 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 for the various Apple machines, |IBM-
PCs and compatibles, Radio Shack CoCo,
and the family of Timex-Sinclair machines.
There is also a good deal of Vic-20 soft-
ware, 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 RTTY and CW computer used
with a green screen monitor may not be a
good player of dazzling color graphic
games. Too, a 40-column machine such as
the Commodore 64 is not the best choice
for working with big spreadsheets and
wordprocessing programs where 80-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 find that almost all soft-
ware for, say, the IMB-PC will 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, IBM-compatible software (and a
machine on which to run such software)
may be a purchase consideration, if you
want to be able to run the maximum
amount of software possible on your com-
puter. In similar fashion, computers that
are ""CP/M compatible'' may also be im-
portant, since there are also thousands of
business programs available that will run
on CP/M compatible hardware. However,
for hamshack software, no ''standard"’
has emerged, so software compatibility
may not be an important factor for you.

3. Decide on Primary Features and 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
minimum features and capabilities the
computer must have to accomplish those
tasks. A very basic requirement is that the
keyboard be comfortable to the touch.
There are several types of keyboards that
are avallable, from touch-sensitive mem-
branes, to chiclet-style calculator-like
pushbuttons, to standard typewriter keys.
Having an appropriate type of keyboard is
fundamental: it's very difficult, for exam-
ple, to enjoy wordprocessing on a mem-
brane-type keyboard.

Color, graphics, and sound capabilities
are normally associated with home com-
puters and game playing applications.
Such computers should have provisions
for plugging in game controllers 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-line performance in
these areas is as much a function 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 future 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 past 64K 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 rela-
tively small memory, check to see how dif-
ficult and expensive it is to add additional
memaory.

Equally important is the screen display
that the computer offers. Typically, 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 BO-column screen. Generally, a
40-column screen can be displayed on a
TV set, but an 80-column screen requires
the resolution that only a high-quality
monitor 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 of the box. Un-
doubtedly, you'll 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 easlly adapted to, the use of a stan-
dard RS-232C bus, as many ham/com-
puter interface devices require access to
this data communications link.

4. 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-
tion should be based largely on these ob-
jectives, without the ‘‘mental clutter and
confusion’’ of consideration of secondary,
or nice-to-have, features. Having these
considerations clearly in mind should pre-
vent one from being swayed by anad claim
or salesman's pitch about a particular ma-
chine's capabilities 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 time
than the primary purposes for which it was
purchased.

While there is no such thing as the best
computer, several of the lower-end com-
puters are surprisingly versatile in the
home environment. Some of these include
the IBM-PC Jr., now discontinued but still
available at bargain prices; the Atari
520ST, a fantastic graphics oriented
game-playing computer with as-yet un-
tapped business and ham applications;
and the Commodore 128, actually three
computers inone, with access to the large
C-64 and CP/M software libraries.

5, Check the Price Tag. Obviously, a com-
puter's price plays a major part in selec-
tion. Today, it's possible to spend well
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 increasing
use for the hamshack PC. Shown here is

Dr. Tom Linde, KZ@T, an active member of
the Handi-Ham Program. This is an inter-

national service organization dedicated to
bringing the excitement of amateur 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 proprietor of

Twin Oaks Associates, which markets
several excellent computerized Morse
code training programs for the Apple com-
puter. Contact Tom at Route 5, Box 37,
Knoxviile, IA 50138, for more information.

(Photo courtesy Bruce Humphrys, KOHR)

an IBM PC-AT or other business-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 for the application(s)

intended, but without any gold-plating.
Computer pricing can be 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 ‘'required 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-
sisting of a basic computer, cassette drive,
and TV set to begin with, but may find that
expansion of that particular 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 speech synthesizer, and the like, as the
ultimate result is often a very large invest-
ment in something that doesn't periorm
nearly as well as a more expensive basic
model—not to mention the low resale
value of computer accessories and add-
ons. You may find that the real 'best buy”’
is a computer system that includes most 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. Generally, warranties
run 90 days for parts and labor. Repair is
usually accomplished 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-
chased. Insuch cases, evenminor repairs
can be extremely difficult 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 ob-
tained (and how much it costs), particularly
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 will bear"
lines—that is, to how “"hot'' a product is,
and for the specific computerit'storunon.
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 Heath/Zenith, where Zenith com-
puters may be ordered from Heathkit; also,
Zenith has made special arrangements
whereby government employees and uni-
versity students and faculty 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-order firms. How-
ever, most retailers do more than merely
sell you a computer. They may offer advice
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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 limit 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 malil 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
buying 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
whipping 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, friends 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 knowledgeable as to the ins-and-outs 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 limitations. Be especially critical of
manufacturers’ claims if the computer has
been on the 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 survivor!).

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
well.

7. Get Your Hands on the Merchandise. Re-
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gardiess of where you may actually pur-
chase your computer, do some ‘“‘test driv-
ing"’ of your own, if possible. Preferably,
this should be done in person at a local
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 discovering 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're often left
to your own devices in checking them out.
Try tofind a friend who owns a computer of
the type you're considering for purchase
and get your hands onit. Needless to say,
if you plan to use the computer with your
ham gear, find out what computers the
“locals" are using, how they like them, and
what software is available for them.

If you live in an area where there isn't an

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 still
many that publish reviews of computer
hardware and software. Many of these
magazines, especially those for com-
puters that are not in widespread use, are
difficult to find. They are often available on-
ly on big-city newsstands that carry a wide
selection of magazines. Often, however,
computer stores 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-
fer anything specific as far as ham radio
applications, but they can be useful in as-
sessing the computer's overall perfor-
mance and suitability.

Occasionally, consumer testing firms
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A LOWER COST TUNING INDICATOR FOR

RTTY, FAX, SSTV and CW!
The SPT-1 SPECTRA-TUNE Multi-Mode Tuning Indicator provides the accuracy

and versatility of a tuning scope at a most affordable

price. Compare the

features offered by the most versatile tuning indicator available today!
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® Modes of operation:
RTTY-High Tones
RTTY-Low Tones
Facsimile (FAX)
Slow-Scan Television (SSTV)
Morse Code (CW)

@ Accurate spectral display of
received signal

® Works with ANY demodulator,
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audio ouput - all connecting
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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. Consumer Reports, for example,
surveyed the very confusing |BM-compati-
ble computer field and published the re-
sults of their evaluation of seven best-sell-
ing compatibles in the October 1985 issue.
Their conclusion was that although the
computers surveyed were less costly than
the IBM-PC, some were better in certain
design particulars. The magazine, in fact,
rated the Leading Edge Model D as a “‘best
buy’' among them.

8. "“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 pe put, and considered the
other factors we've discussed, there's lit-
tle to do except to open your walletand go
for it. With the right kind of research, and
a little patience in learning how to master
your new machine, you're unlikely ever to
regret taking that step. | bought my first
computer, a Commodore Pet, in 1978, and
although that computer long ago went to
computer heaven, | haven't regretted that
initial plunge into the world of bits and
bytes for a minute.

This time we've devoted most of the col-
umn to a discussion of how to make anin-
telligent computer selection decision. In
future columns we’ll continue with a dis-
cussion of computer installation, operation

START COPYING CW THE EASY WAY!

**Start copying words Instead of letters!**
**Master the standard exchange
in just a few evenings!**®
**Gain on-the-air confidence quickiy!**

THE QSO-TRAINER™ Code Course - For the
ham who already knows the code. |f you have
been a ham for a while, tried the "traditional"
random-letter approach to code practice, and
still don't have the on-the-air confidence
you'd like—this course may be exactly what
you need,

Easy-to-learn lessons on two 60-minute audio
cassetles.

Send $14.95 + $2.00 shipping and handling

IN idents add 30 g
N el N NOVATIONS, INC.

Dept. C, P.O. Box 20491
lis, IN 46220-0491

HE'S BACK! By the time you read this
Wayne will be back in business.
Thanks to all of you who were so p:

tient during his surgery and recupe
tion. Lola.

QSLS 5y waney

WAYNE CARROLL
705 AUDUBON CIRCLE
BELVEDERE, SC 28841 USA
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and maintenance, and software selection
and use.

For the Bookshelf

Space permits us to highlight only two
library candidates 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
L WLs (longwave listeners), the book con-
stitutes a good introduction to the long-
wave portion of the RF spectrum. Span-
ning the region from O to 500 kHz, the book
covers LORAN, OMEGA, GWEN, standard
time and frequency broadcasts, beacons,
foreign broadcasting stations, “lowfer”
(amateur-like) communications, and the
many unusual and unidentified 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
$4.75 plus 75 cents postage from L.P. Car-
ron Publishers, 205 Ridgewood Rd.,
Easton, PA 18042.

Fellow antenna columnist Ed Noll,
W23FQJ, who authors the monthly ‘Better
Signals™ column in CQ's sister publication,
Popular Communications, has come up
with a hefty (2 pound), 575-page, Landmo-
bile and Marine Radio Technical Hand-
book. Though Ed is probably better 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, circuit details, equipment
installation and maintenance, test equip-
ment, cellular systems, antennas, micro-
processors, and much more.,

This practical and useful reference
book and guide is available directly from
the author for $24.95 plus $2 postage and
handling. Contact Ed Noll, W3FQJ, Box 75,
Chalfont, PA 18914.

New Products

Sensatrol. Since we've essentially limited
the column this month to computer topics,
we'd like to mention one new computer
product that looks quite interesting. Not
really a ham product at all, it nevertheless
appears to 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.

There are many environmental sensing
and energy control interface devices on
the market today which allow the home-
owner to measure and monitor many types
of environmental conditions, and to control
various devices based on information gen-
erated as a result of their monitoring func-
tions. Sensatrol is one of the more sophis-
ticated of these interfaces. It is a digital
sensor/controller which interfaces directly
with your computer. As such, it is com-

The Sensatrol interface provides a good
example of the kind of linking that's possi-
ble between your personal computer and
the environment. The device is a digital
sensor/controller which directly interfaces
with any PC that has an RS232C port. A
variety of measurement and control appli-
cations are possible. (Photo courtesy Dala
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
controllers, can allow you to monitor a
variety of environmental elements such as
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 is possible, covering hundreds of feet.

Allthisisn't cheap (Sensatrol is priced at
$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
packet of technical information is available
from the manufacturer. Contact Data
World Products, Box 33, Francestown, NH
03043.

Wrapping It Up

This time we've devoted most of the col-
umn to a discussion of computer selec-
tion, not just in terms of hamshack 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 new publications 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 PCs in the hamshack. We think
that you'll find our discussion interesting
and a logical follow-on to this month's ini-
tial considerations. See you then.

73, Karl, WBFX
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/ﬂd. with wideband performance, easy installation, 4
' band operation and moderate price will give you more
b enjoyment and satisfaction from your hobby. You'll
> like the 40 meter operating possibilities with the A744

add-on kit.

A4 is designed with you in mind because it has fewer
parts to assemble, less weight and minimum wind load
on your tower., With the 18 ft. boom, A4 gives ex-
cellent gain and front-to-back ratio. If your interest is
rag chewing, DX-ing or contesting, A4 is the perfect 4
band beam for you.

MODEL A4 10, 15, 20 METERS
MODEL A744 40 METER ADD ON KIT

SPECIFICATIONS F/B ratio 25 dB, SWR 1.2-1 band-
width 500 + KHz, boom 18 ft., longest element 32 ft.,
wind area 5.5 ft.2, turn radius 18.4 ft., weight 37 Ibs,
Excellent gain.

MORE CONTACTS, MORE SATISFACTION WITH

CUSHCRAFT BEAMS

More contacts, less interference and a better signal at
the receiving end are yours with this 2 element 40
meter Skywalker Yagi. The computer design max-
imizes gain and reduces side lobes. The design also
gives low SWR with excellent bandwidth.

Holder of the North American contact record. This
compact two element antenna has quickly become

“the most wanted” 40 meter beam. Make it your first
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SPECIFICATIONS F/B ratio 20 dB, boom 23 ft.,
longest element 42 ft., beamwidth 70° 1.5-1 band- %

width 180 KHz, turn radius 24 ft., windload 6.3 ft.} P.0. BOX 4680 48 PERIMETER ROAD
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DX

a monthly feature by
HUGH CASSIDY, WAGAUD

NEWS OF COMMUNICATION AROUND THE WORLD

If there's a hope for every woe,
And a balm for every pain,
Then tell me when 10 meters
Will come alive again . . .

sgmecrne once said that the 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 to the
problem, “when | 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 | ran into the same
situation again. Only this time | did not get
rooted out of the meeting. Perhaps if | tell
you about it you might tell me if I'm doing
something wrong. |'m wondering myself."

What could we do? Certainly there will
be other dawns and other bright mornings,
but one learns eventually to value every
single one. As there was no escaping, we
suggested that the Local tell us his latest
problem. He was more than willing.

““You know how the old DXers here in
the county get together every week or so,"
he said quickly, obviously wanting to get
his troubles out in the open. *‘It's what they
call the ‘Old Timers Luncheons.” Well, |
thought that being on vacation | might en-
joy meeting with these old codgers, so |
went and . .."” The Local paused, obviously
trying to find words to express himself. He
finally blurted out, ‘Il had a lot of difficulty
understanding what they were talking
about,”” He was obviously confused.
“These fellows all seemed to be talking
about people that | never even heard of at
all. They'd talk about the time they worked
Danny and Gus and George. One fellow
was even very proud about working some-
one whose name | thought was ‘Reamed’
until one took the time to tell me that it was

77 Coleman Dr., San Rafael, CA 94901

The 54th Annual General Meeting of the Irish

Radio Transmitters Society was held at The Cill

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.

the callsignthey were referring 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 fellows were ac-
tive. | still can’t figure out what they were
talking about. Can you?"

We were starting to try to explain that in
other years these had been ones who
brought much needed DX 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 airdale terrier that he had recently ac-
quired. We thought it was a good time for
him to sit and rest a bit with us before the
terrier tugged him further onwards, the
dog leaning forward 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 crux 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 | 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 they 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?"'

“All | said,"” the 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,
| brought up the idea that maybe it was
time to start DXCC all over again. This
time, however, we would write the rules so
there wouldn't be all those questions 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. | thought | was holding their at-
tention, and | even suggested that coun-
tries such as Albania or Burma or Afghan-
istan—all those countries 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 for 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 fellows have been around for
a long time,'" he stuttered onward. "‘You
understand what | was thinking about,
don’t you? Why did those fellows get so
upset?"’

We thought we could, but before we
could speak the Old Timer was asking, “'|
think | 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 noticeable in his words. '‘These
fellows told me that maybe the DXCC
country list and criteria have some areas
that some have questioned, and that I'd
better keep in mind that they had worked

Here's more proof that CQ WW DX Tests are
always an endless cycle of song. This operation
at another test in Barbados had Elsa, BPEMH/
gY4LL/J73LL, on the left. In the middle is Bon-
nie, WB2WSV/8P6, and on the right John
8PEKX/8Y4JW and J73JW. All of the crew are
smiling for the camera of Ed Mason, K2QIE.
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The WPX Program
Mixed
1212 WIMGP 1215 WaWKQ
1213 HL25F 1216 VE3INBE
1214 KD2JC 1217 11CCA
5.5.B.
1804 JF2MVI 1811 WAWKO
1805 WPaK 1812 KC2FC
180€ LX1RQ 1813 XEZNNZ
1807 IG6KYL 1814 IKBAPR
1808 YB5OZ 1815 WBEUAN
1808 NSGAP 1816 584MF
1810 FERVE
CW
2376 KGZLGM 2380 HATYG
2377 WABPES 2381 WAWKD
2378 YB4AFN 2382 EAZAMU
2378 KAMF
WPNX
229 KY3v
WPX
248 12-51723
Endorsements
Mixed: 450 WIMGP, W4AWKQ, VE3INBE. 500 WIMGP,
WAWKQ, VE3INBE. 550 VE3IKZE, WAawKQ,
VESNBE. 600 AA4LB, WAWKQ, VE3NBE. 650
WAWKQ, VEINBE. 700 WAWKQ. 900 NEBI.
SSB: 350 WP4K, 12YKV, NSGAP, FBBVB, KC2FC,
SBAMF. 400 YB3CDL. 12YKV, F6BVB, KC2FC,
SBAMF 450 YB3CDL, WA4LPMF, 12YKV, YB3CEB,
FEBVE, KBKUM, KC2FC, 5B4AMF. 500 YB3CDL,
YBICEV, FEBVE, KC2FC, 5BAMF. 550 YBACDL,
WSLLU, NMSY, YBACEV, FEBVE, WASWUT, KC2FC,
SHAMF. 6800 WSLLU, YB3CEV, KC2FC, NBSC,
FEBVE, KS53F, S5B4AMF, NEBI. 650 AG2K, FEEVE,
KC2FC, 5BaMF T00 AG2K, FEBVE, IZTZK, 5B4MF.
750 AG2K. EABAKN, FEBVE, IZTZK. SBAMF. 800
EABAKN, FEBVE, 12TZK, SBAMF. 850 EABAKN,
WaUW, FEBVE, EASADC. 800 EABAKN, WAUW,
FEBVE, EA3AQC. 950 FEBVE, EA3AQC. 1000
FEBVEB, XE1XF 1050 FeBVB. 1100 FeBVB. 1150
FEBVE. 1200 FEBVE.
C.W.: 350 WSIAL, KAMF, HA1YG, NK2W. 400 JATOJL,
K4AMF, HATYG. 450 KAMF, HA1YG. 500 GavQO,
K4MF, HA1YG. 550 HA1YG. 600 KT2C, HA1YG
650 NE6I. 700 OK3CFF, IK2BFX. 750 IBYRK, 900
AK2H. 1100 SMBAYM. 1200 VET1MF. 1250 ISOFPH
1300 ISOFPH. 1750 N2AC,
10 meters; 12YKV, SBAMF
15 meters. SBAMF
20 meters: 12YKV, SBAMF
40 meters: WA2CNF
B0 meters: NESI
1680 meters: WBIAL, GIVOO
Asia’ JF2MVI1, IZYKV, NRC, SB4AMF
Africa: NJC. WRULL, I2TZK.
No. America: 12YKV, KDOOT, SB4AMF.
So. America: VEIMF
Europe: 12YKV, IBKYL, SBAMF .
Oceania: 12YKV.

Awsrd of Excellanca: WAAYTM

Award of Excellence Holders: DL3AK, WBA4SIJ, DLTAA, ONAQX,
YU2DX, OK3EA, OK1MP, NANO, ZL3GQ, W4BQY, 18JX,
WATJIMP, KBJN, WaVQ, KF20, WBCNL, W1JR, FORM, WSUR,
CT1FL, WBRSW, WA4QMQ, WBILC, VETDP, KSBG, W1BWS,
G4BUE, N3ED, LU3YL/WA4, NN4Q, KA3A, VETWJ, VETIG,
NZ2AC, WSNUF, N4NX, SM@DJZ, DK5AD, WDSIIC, W3ARK,
LA7JO, VK4SS, KEJG, NAMM, IBYRK, WACAW, SMOAJU,
KSUR, KEXP, NSTV, K2VV, VEIXN, W60UL, DLIMD, DJTCX.

Award of Excellence Hoiders with 160 Meter Endorsement: WEILC.
WIBWS, G4BUE. LU3YL/W4, VETWJ, WINUF, N4NX,
SMODJZ. DKSAD, W3ARK, LATJO, W4V0, KEJG, WACAW,
NAMM, SMOAJU, KF20, KSUR, OK1MP, N5TV, WBCNL,
WIJR, WBOUL, W4BOY, WSUR, WBRSW

Compiete rules and application forms may be obtained by
sending a business-size, sell-addressed. stamped envelope
(toreign stations send éxtra postage it air-mall desired) 1o COQ
WP Awards, P.O. Box 1351, Torrance, CA 905050351 U S A

Two DXers met in Cambridge, England earlier

this year to talk about their exotic collections—

telegraph keys. On the left is Peter Lamb,

G3IRM, and on the right Dick Randall, KEARE.
Dick has also signed GOKBARE.

their countries under those rules and no
one was going to take anything away from
them! When | tried to bring up things 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! | even tried
to argue that they could hardly be worked
when they were not on the air, and all | was
told was ‘so what!'. Let them work the new
countries for counters. It was a wasted ef-
fort trying to bring reason to this 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 Timer held up his
hand. "'l think | understand things a bit bet-
ter now,'" he said, '‘and actually some of
these suggestions have been made by
others. However, | sometimes think that
things 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
little to say. However, the Old Timer did
have some words on the subject, and
when he started to talk, we listened.

“The DXCC came into existence back in
1937," the Old Timer started in. ‘Actually,
you will find it announced in the September
issue of QST if my memory is still good.
The first listing 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. "'1937! | wasn’t even
born yet,”" he expostulated. Again we were
silent and the Old Timer continued.

"'Actually, things were developing some
years prior to this. 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 DX country was, this to be used in
contests. Clint 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 definitive
definition of a DX country. Are you ready?"’

It was obvious that the Local was. He
was sitting there holding his breath. We
were feeling the same. The Old Timer
smiled. ‘'The word from Clint was: ‘Each
discrete geographical or political entity is
considered to be a country.’ And that was
it. The feeling was that this was the general
rule to be followed by a DXer in deciding
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 DX coun-
tries, and such a list would, naturally, be
uniform with other lists. What do you think
of that?"

There was a glaze in the eyes of the
Local. ""Write your own list,"’ he was say-
ing slowly. 'Write your own DXCC list? But
did it work?"'

The Old Timer shrugged. ‘That was a
long time ago,’’ he continued, '‘and while
a lot of study had gone into that definition,
it was not universally hailed with delight.

The WAZ Program
10 Meter Phone
305 JAZMNEB 308 12¥YSB
15 Meter Phone
234 JATXBN
20 Meter Phone
550 N2CIC 560 WD4CRG
20 Meter CW
241 NEBI
80 Meter CW
B YUzZTwW
All Band WAZ
SSB
3018 JF1PHY) 3022 i2BCU
aoe 4SS 3023 NCEV
3020 FLY 3024 14UYL
3021 PAZFHZ
Phone and CW
5961 KSOX 5966 ... . G40BK
5962 ... IK4CIE 5987 .. K1Z2VU
5963 . GADNR 5868  JE2IML
5964 N2CIC 5965 . SPSDRH
50965 DL4NI

Applications and reprints of the lates! rules may be obtained
by sending a self-addressed stamped envelope (39 cents) size
4y x 8% to the W A £ Manager, Lao Haijsman, WAKA, 1044
S.E 43 Sireet, Cape Coral, Florida 33904 Applicants forward-
ing OSL cards either direct 1o the WAZ manager or toa check
point should include sufficient postage for sale return of their
OSL cards. The processing fee for all C Q. awards is $4 00 for
subscribers and $10 for non-subscribers, Inorder togualify for
the subscriber rate, please enclose your latest CO mailing la-
bel with your application.
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5 Band WAZ
Standings as of May 1, 1986

All 200 zones worked:

1. ONAUN 41. 4RYC 81. DJ9RQ
2. KAMQG 42. ZL1BIL 82. EA5SP
3. SM4CAN 43. |4EAT 83. EAZ2IA

4. AABAA 44, ZL1BQD 84. SP3BQD
5. W8AH 45. TGONX  85. LZING
6. WeKUT 46. XE1J 86. N4JF

7. EABAK  47. F5VU 87. CT2AK
8. LA7JO 48. W3AP 88. HBOCIP
9. EA3SF 49. YO3AC  89. OK1IMG
10. OH1XX  50. K3TW 90. CT4BD
11. EABOZ 51, XE10X 91. VK6HD
12. WOSD 52. VE7IG 92. EABET
13. KBZZ 53. OK1ADM 93. VK3QI
14. ONBOS 54, CT1FL 94. LZ2DF
15. OK3TCA 55. WA1AER 95. ON4QX
16. KB6SSS 56. N4RR 96. SMODJC
17. ZL3GQ  57. UWOMF 97. CT3BM
18. OK3CGF 58. W4DR 98. K2TQC
19. SMOAJU 59. OK1IMP  99. EA8XS
20. OZ3PZ 60. WINW 100. HASRE
21, IBMAU  61. OE1ZJ 101. SM4CTT
22. 122GC 62. HBOAHL 102. A7V1AD
23. 424DX  63. HBSAMO 103. LZ2CC
24. N4KE 64. LAGOT 104. SMACLE
25, K5UR 65. UR2QD 1056. LZ1HA
26. K9AJ 66. UK2RDX 106. SM5AKT
27. SM3EVR 67. Z55LB 107. CT4NH
28. LASYJ 68. F6DZU 108. ZL4BO
29. DL3RK 69. DL4YAH 109. 11BSN
30. N4WJ 70. LA7ZO 110. DFeCY
31. GAMCS 71. W9ZR 111. DK5AD
32. SM5AQD 72. WING 112. DLBEN
33. WOMLY 73. VKONS 113. SMBCVX
34, |ORIZ 74. NAKG 114. LUBDPM
35. ONSNT 75. YU7DX 115. SMEDYK
36. OHBJW 76. DLBMAG 116. DL7XS
37. OK1AWZ 77. OK3DG 117. DF7NM
38. IV3IPRK 78. ZL1BOQ 118. UA3TT
39. DJ6RX  79. EASIE 119. OK1DDS
40. OH3YI 80. DL7HZ 120. YU2TW

The top 16 contenders for 5 Band WAZ are:

1. JATBWA, 199 9. LUBGV, 198
2. JASEWU, 199 10. K4CEB, 198
3. NAWW, 199 11. W2YY, 198
4. K6YRA, 199 12. G3GIQ, 198
5. WBUVZ, 199 13. K7UR, 198
6. F6BEE, 199 14. W3GG, 198
7. JADCWZ, 199 15. SP7KTE, 198
8. W6GO, 199 16. ZPSJCY, 198

371 Stations have attained the 150 zone level.

Some DXers were quick to note that a
broad application of the idea would bring
several hundred DXCC counters 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 League 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

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 crewat ZY1RR ina CQ
WW effort at couple of tests ago. From the left
are PY1JF modeling the DXer's attire, then
PY1BSD, PY1VQOY, and PY1DFF getting a bit
glassy-eyed from logging QS0s. Know the signs
of a DXer and always select your suits with the
pants cut knee length.

countries are on the DXCC list because of
political or 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 think of
that?"'

Apparently the Local was doing more
listening than thinking at this 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 andthe ...” 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-
tificate. But anyhow, that list went for
another year when a second list was pub-
lished. This time the country list grew a bit.

“In 1938 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 Caicos,
Wales, and the Russian republics of
U2-White Russia, U5-Ukraine, U6-Trans-
Caucasus, U8-Uzbeck, and U8-Turkestan.
There was a single deletion 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 between had had its effect and
toll on that original country list, it is surpris-
ing to find how much of it has survived. Ac-
tually, the list was revised again in 1939,
the changes being minor this time, mostly
to note some changes in the Pacific.
Austria was delted, it being taken over by
a neighbor."” The Old Timer paused a bit
before continuing, obviously trying to get
things sorted out. “By this time things
were getting a bit sticky,'’ he continued,

“and DX was sliding downhill. Actually, it
got so bad with all the various disputes
erupting around the world, that even the
DX Column in QST was 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 1947 we got
the post-war DXCC list. While amateur ra-
dio had been back on the air for 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 Local had a couple.

“First,” the Local asked, "*how do you
remember 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 |
remember?'’ he repeated. '"Very easily—
if we are talking about back then. That was
the time | could almost repeat the country
list in alphabetical order. | needed them all
mostly, and | wasn't taking any chances on
missing any. You should know how that is.
As for starting all over again, sometimes |
wonder if there is more possibility of that
than any changes in the country list—the
basic country list, | 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, | 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 might come. After WW |l they
started all over again with some minor pro-
visions for those who had DXCC prior to
1942. Maybe they'll do that again. But
there will be shouting and turmoil. You can
pet 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)
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The Local was still quiet when the Old
Timer had been finished for some mo-
ments. He was thinking, finally speaking,
“You mean phone hasn't been on 40 all
along?"”

Not for the W/Ks, he was advised, and
with this in mind to consider he headed
back down the hill. We actually could not
decide whether he received answers to
any of the questions he had raised, but we
did feel he had something to think over.
Truthfully, we ourselves had a few things
to consider.

The airdale continued to pull at his leash
and the Old Timer finally prepared to leave.
“It sure brings back some good memories
to talk about those days back then,”” he
said, “‘but | find that some today try to
judge things that happened years back in
the context of the present. Things were dif-
ferent back then. They are even better
now. It would help to remember that."

We assured him that we did, but we had
a question. We had to know the name of
the airdale terrier. The Old Timer smiled.

“I just call him Sam,"" he said. ‘‘He re-
minds me of a DXer | know who always has
to be out in front of the pack. And this one
certainly does."' And away they went, the
airdale leaning forward, the Old Timer
leaning back to hold him in check. We con-
tinued to sit in the morning sunlight. The
Old Timer had left us with one item that we
could understand completely.

Youngest Honor Roll Member

Some years back and in another DX effort it
was mentioned that someone had worked WAC
ina matter of hours. We soon heard from Lioyd
Colvin, W6KG, who noted he had done it in a
fraction of an hour. Then, to prove that when he
put his mind to it he could really work them in all
directions, while out on one of his Pacific trips
Lloyd worked WAC in just a couple of minutes.
No one has come down the pike since to claim
a faster score, but a couple of months back we
mentioned ". . . the youngest member of the Hall
of Fame."" Since then we have heard of some
even younger.

Bob Johnson, WB9YXY, in downtown En-
deavor, Wisconsin got his first license back in
1976 when he was 14 years old. He got a
General class license in March 1977 and started
DXing. CEQAA was the last country worked to
put Bob on the Honor Roll, the QSL not being
received until January of this year. Bob is look-
ing for his call 1o be in the next listing of the
Honor Roll. He turned 23 last May. This puts him
right there with Rich Hilding, KEVVA. Incident-
ly, Bob, was recently in A6 The United Emirates,
but due to hostilities in the Gulf area there he
was unable to get operating permission, though
he tried. He mentions that some of the JYs are
trying to arrange for some operations from AB.
Bob did operate from JY8XY in Amman, making
about 1K QSOs in 12 hours of operating. He has
finished working the needed countries for
SBDXCC, and after working 50 countries on 160
meters in the last season, he is out to work
DXCC on this band.

But as young as Bob Johnson, WBIYXY, is,
we heard from another of the young but de-
serving—Bill Tippett, W8ZV, of Berthoud, Col-
orado, whom we knew some years back as
WORKO in Loveland, Colorado. Bill notes that he

The WPX HONOR ROLL

The WPX Honor Roll is based on the current confirmed prefixes which are submitted
by separate application in strict conformance with CQ master prefix list. Scores are
based on the current prefix total regardless of an operator's all- time count. Honor Roll
must be up-dated annually by addition to, or to confirm present total. If no up-date, file
will be placedinto “inactive' until next up-date. Lifetime Honor Roll fee $2.00(U.S.) for
each mode, with no fees required for up-dates.

2903 YUZDX 1782 YUTBPO 1448 NSTV 1131 YU2CO o117 WEYMH
2865 FGRAM 1782 SMTTV 1437 NEAW 1108 SMRAJL o9 WOJIE
2616 W2NC 1875 I2PHN 1415 KBLJG 1090 N4IE BAO IDAOF
2614 K2VW 1674 WOSFLU 1382 I2MOF 10739 N8BJQO 883 WI4K
2532 KEJG 16688 IBSF 1370 PY{APS 1074 K2POF 853 K7CU
2416 VE3IXN 1663 WANUF 1322 NEJM 1063 KCBCC B HXTA
2346 KEXP 1854 AXAFU 1312 LATIO 1052 3A2LF 820 wWaxo
2210 W4BOY 1544 YUTAW 1283 KLTAF 1038 YU2CBK 800 12TZK
2209 W3DWQ 1837 12PJA 1263 ISOLYN 1028 PY1DFF 795 K20
2174 NAMM 1620 KoBG 1253 DKSAD 1028 WSPWG 784 IZEAY
2103 YUTBCD 1589 WABYTM 1247 YUTAJD 1025 wWDalIC 747 OE1KJW
2077 YUZTW 1597 KF20 120 WBOUL 1016 N2AIF 745 VEEVW
1971 NEJNN 1588 IAZKD 1227 WBAZRL 1007 AlGZ B&1 KLTVZ
1831 NSAF 1572 YUTKV 1154 WICB 937 SVIPL 650 JO1BMY
1869 KSUR 1564 INSANE 1188 JHIVRO 985 KC2RX gan N3KR
1855 N4UU 1518 K7TNN 1181 K20F 4973 VESFX &40 G4SDJ
1840 NZAC 1516 PY40D 1158 CTILN 534 WD4RAF g32 KEUXD
1836 IBYRK 1518 WALIMP 1157 GAFAM @22 VEZ2PD 600 AC2J
1792 YUIDZ 1473 K6ZDL 1149 K20LG @17 NE&!

2789 FOAM 1479 WFay 1074 XE10X o909 WSGF 707 KS80L
2408 WZV 1388 CT4NH 1073 NEFX 902 VE2PD 704 KAZZU
K2vw 1377 IZMOFP 1080 TGSGI Bo6 WAZFKF 639 I2KKL
2223 KBJG 1370 WALOMO 1037 KC4OV Bos PY4VX 692 MFAMDX
2088 . ZL3NS 1338 KF20 1035 WBEBZRL 895 N4IB 887 WEYMH
2089 KEXP 1303 CTiFL 1032 KCBCC B88 ISAFC 688 JAIXDA
2070 IBAML 1271 WONUF 1029 N2AC ps4 WaGXK 862 Ti2KD
2058 K2POA 1234 LATIO 1017 IMLCK 878 Wi4K B&2 VO1AW
1956 NAMM 1204 W3ARK 1012 KCBYM  BSD CTIBY 659 I4UFH
1909 CTIUA 1204 GACHP 992 HIBGB B4R IKSACO 654 EARAKN
1840 14220 1188 N5TV D67 LAZTO 817 ONGIT 654 KX1A
1825 WeYyDEB 1193 AC2) 950 PY40D BOS EABAKN 652 CP8HD
1724 YUTBCD 1173 W2ZNC 948 KKOL 792 AG2ZK B49 AlBZ
1699 wDaBMGQ 1171 WaCcC 947 EA3AQC 760 KK5P 646 QOESBGL
1688 OZ5EV 1132 IBKCI 945 CT4UW 783 K3IXD 643 KEBKT
1667 . ... IBYRK 1130 NJOC 938 W4UW 758 WBESRK 618 CT1BWY
1633 I2PJA 1095 KL7AF 935 XEIXF  7a4 EASBCX 616 NES|
1605 WSDWQ 1083 . . ZPSJCY 834 WOULU 715 ___IBWYD 615 . N2AIF
1593 KSUR 1078 ZP5RS 933 ; KBLIG 714 SMQAJU ©06 WARYTM
1583 W4BQY 1075 NPOR 821 . KSRPC

2391 . ... .. W2NC 1501 N4AMM 1147 NSTV 787 G4FAM  Ba7 WBBZAL
2116, .. . .....K2W  14B2 KSUR 1141 KATT 751 . __VEI1ACK 646 JAZGCW
1958 CN6JV 1448 VO1AW 1130 . JE1JKL 748  SMEDAC 646 TI4BGA
1950 ... WA2HZR 14386 C18SF 1058 ITOVDQ 725 SMOAJL 645 PAICKD
1801 . ... KBJG 1422 LZ1XL 880 KBLJG 717 FEHKD 643 N4IB
1836 W3ARK 1329 waw) 822 OH3TC 698 WIPWM 642 |2EAY
1834 wWsDwWGo 1290 KSQVE 918 K2POF 692 KNTK 641 NEGI
1739 . .. KExXP 1287 PY40D S08 DJIYH 688 OE1KJW 628 WEYMH
1734 W4BQY 1252 WONUF 801 AK2H 669 ZS6BCR 616 WABYTM
1730 G2GM 1194 ITYRL 852 ITPXV 687 WaxXQ 614 Ko8J
1689 VETCNE 177 K&6ZDL 818 AlGZ ©64 LA7TJO &10 KEUXD
1672 . YU7BCD 1162 I2DMK 800 JHIVRQ 659 _ VE4AEX 603 IBYRK
1651 _ . . _N2AC 1158 NBFX 788 YU20Q 654 WOJIE

1569 . YUTSF

was licensed rather young, picking up DXCC
while on his Novice license at theage of 13. In
the September 1964 Honor Roll listing Bob
showed for the first time with 302 countries, and
he was but 19 years old. At that time the call was
K4RID. Bob is another who is working 160 at the
bottom of the cycle, he having worked 162/153
since October 1984.

Both of these DXers have exceptional rec-
ords, one making the Honor Roll in six years, the
other in eight. The next time you run into some-
one on the Honor Roll ask how many years it
took. Some say it takes years, some say forever,
and there are some who say it takes even longer
than that—especially when you are looking and
waiting for the last one or two.

HK3MAE
F.J. Monroy, HK3MAE, notes that he has

been inthe CQWW DX and WPX Tests but that
his callsign is not in the callbooks—yet. This is
ex-HK3IJM, and you candirect your QSLto F.J.
Monroy, HK3MAE, via HK7IMB, POB 864, Buca-
ramanga, Colombia. You can also look for
HK3MAE in the upcoming CQ World-Wide tests
starting in October and November, these hope-
fully marking the start of the new cycle—of DX
activity, of course.

Novice Proposals

This proposal came out a coupie of months
back, but you have until August 20th to make
reply comments, the initial time for comments
being July 20th. This is Proposed Rulemaking PR
Docket 86.161 and is in line with the ARRL No-
vice enhancement proposal. The proposal calls
for Novices on CW and digital modes from 28.1
10 28.3 MHz; CW and SSB from 28.3t0 28.5 MHz
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F, Crystal

T Filters

NEW FOR FT-757GX!
Improve selectivity by replacing your
stock 2700 & 600 bandwidth filters with
genuine Fox Tango 8-pole drop ins;
2100Hz for SSB, 500 or 250 for CW.

VACATION SPECIAL
Reg. $60, SPECIAL $55/ea., $100/pair

SHIPPING: §5(US and CANADA), $12 elsewhere
ORDER by mail or phone VISA/MC or COD accepted
Ask About Our Filters For Many Other Rigs.

FOX-TANGO Gorp-

Box 15944, W. Palm Bch, FL 33416
Telephone: (305) 683-9587

European Agent: INGOIMPEX, postfach 2449, D-B0O70 Inglostadt

‘.- w
N S WL e
i Mmoo

IC-745 Gen. Cvg Xcvr 99900 Call$

Receivers
IC-R7000 25-1300+MHz Revr 969.00 Call $

VHF
IC-271A All Mode Base 25w 73500 Call $

IC-27A FM Mobile 25w 38900 Call$
|IC-27H FM Mobile 45w 42900 Call $

IC-2AT FM HT 269.50 Call $
IC-02AT FM HT 36900 Call$
UHF

220MHZ

Say You Saw It In CQ

HF Equipment List Juns
IC-735 Gen.Cvg Xcvr 889.00 Call$

IC-751A Gen.Cvg Xcvr 149900 Call$

IC-R71A100kHz-30 MHz Revr 84900 Call §

IC-271H All Mode Base 100W 94400 Call $

IC-28A FM Mobile 25w 41900 Calls
IC-28H FM Mobile 45w 44900 Call $

IC-471A All Mode Base 25W B3900 Call$
IC-471H All Mode Base 75w 114900 Call §
|IC-47TA FM Mobile 25w 48900 Call$
|C-4AT FM HT 29995 Call §
|IC-04AT FM HT 39900 Call$
IC-3200A FM2m/70cm 25W 569.00 Call §

IC-37A FM Mobile 25w 44900 Call$

|C-3ATFM HT 29995 Call $
Repeaters

IC-RP3010 440 MHz 104900 Call §
IC-RP1210 1.2 GHz 125900 Call §

...atlast. ..

(S (e00 ; vour shack organized!
- . A beautiful piece of furniture — your XYL will love it!

- $184.50 S-F RADIO DESK

Deluxe - Ready to Assemble

Radio equipment
not included

Designed with angled rear shelf for your
FINISHES: Walnut or Teak Stain.
Floor Space: 39" Wide by 30" Deep
Additional Information on Request. =
and Master Charge Accepted.
Also Avﬂli_rable S F.0.B. Culver City. (In Calif. Add 6% Sales Tax.)
Floor Space: 51" Wide by 30" Deep .— DEALER INQUIRIES INVITED —.

viewing comfort and ease of operation.
Checks, Money Orders, BankAmericard
$199.50 $-f Amateur Radio fervices

TS-440S/AT
HF Equipment List Juns
TS-940SAT Gen Cvg Xcvr 2099856 Call §
TS-9405 Gen. Cvg Xcvr 189885 Call $
TS-930S/AT Gen. Cvg Xcvr 169995 Call §
TS-830S Xcvr 99995 Call§
TS-5305P Xcvr 79995 Call$
TS-430S Gen Cvg Xcvr 77895 Call $
TS-440S/AT Gen Cvg Xcvr 109995 Call $
TS-440S Gen. Cvg Xcvr 94995 Call $
Receivers

R-1000 200kHz-30 MHz 51995 Call$
R-2000 150kHz-30 MHz 62995 Call$
TS-670 All Mode Quad 6M 74995 Call $
VHF

TS-711A All Mode Base 25w 83995 Call$
TR-751A All ModeMobile 25w TBRA  Call $
TM-201B FM Mobile 45w 33995 Call $
TM211A FM Mobile25w 36995 Call$
TM-2530A FM Mobile 25w 39995 Call $
TM-2550A FM Mobile 45w 45995 (Call §
TM-2570A FM Maobile 70w 54995 Call §
TH-21AT FM, HT 23985 Call$

HF Equipment List Juns
FT-ONE Gen Cvg Xcvr 285900 Call$
FT-757GX Gen.Cvg Xcvr 89900 Call$
FT-T67 4 Band New 175995 Call$
Receivers

FRG-8800 150kHz-30 MHz 59995 Call §
FRG-9600 60 - 905 MHz 67995 Call §

VHF
FT-270RH FM Mobile 45w 43985 Call §

FT-203R/TT FM Handheld 3w 259.95 Call §
FT-209RH FM Handheld 5w 359.95 Call $
UHF

FT-770RH FM Mobile 25w 44995 Call$
FT-703R/TT FM Handheld 3w 29995 Call 5
FT-T09RH FM HT 4w 35995 Call$

VHF/UHF Full Duplex
FT-726R All Mode Xcvr 92500 Call %

Bm/726 6m Module 21595 Call §
430/726 430-440MHz 29995 Call

440/726 440-450MHz 29995 Call $
HF-726 10-15-20M 22595 Call$
SU-726 Sate Duplex 10995 Call$

TR-2600A FM, HT 34995 Call § Dual Bander

UHF FT-2700RH FM2m/70cm2sw 59995 C(Call §

TS-811A All Mode Base 25w 94995 Call $ 220MHZ

TM-401B FM Mobile 25w 36995 Call $ QTSEHTT: Lﬁ“’H?T 22335 gﬂl':g
¥, 1 - v a

TM-411A FM Mobile 25w 44995 Call § Reniatars

TH-41ATFM, HT 24995 Call §
TR-3600 FM HT 35095 Call$

220MHZ
TM-3530A FM220MHz 25w TBA Call $
TH-31AT FM 220 MHz HT 24995 Call $

TL-922A HF Amp 139995 Call $

ENCOMOTE ®@OMIRAGE @ AMERIT
BIRD® AMP. SUPPLY ® KANTRONIC
AEA ® ASTRON®

@AMATEUR @ TWO WAY @ MARINE

@CELLULAR MOBILE PHONE @ SCANNER

*Free U.P.S. Cash Order «#SE HABLA ESPANOL
(Most ltems, Most Places)

FTR-2410 2m Repeaters 107500 Call §
FTR-5410 70cm Repeaters1249.00 Call $

3919 Sepulveda Blvd.
(21 3)390'3003 Culver City, CA 90230
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CQ DX Awards Program
SSB
1477 |4EAT 1479 N2CIC
1478 VETFJE
CW
564 NNSG 665 wWDaoUC
SSB Endorsements
310 IBYRK/315 300 K3UA/305
310 IBKDB/315 300 WBIMZ/304
310 KBPYD/312 300 |4EATII04
310 WOeSR/311 300 KQGTr0sa
310 NBOCM11 275 WaOKL/286
310 IBACBMA12 275 WBICON/254
300 WB1DOCRa07
CW Endorsements
300 KBPYD/305 150 IBYRK/182
300 WeSHMO0

Total number of active countries is 315. The basic award fee
!mm:rhmmmmﬂ For non-subscribers, itis $10. Inos-
der to qualiity for the reduced subscriber rafe, please enclose
your latest malling label with your application. Endorse-
ment stickers are $1 Updates not involving the issuance of
a sticker are made free whenan s.a s e, is enclosed lor confir-
mation of total. Rules and application forms for the CO DX
Awards Program may be obtained by sending a business size,
No. 10 envelope, self-addressed nnt:l stamped, to CO DX
Awards Manager, BIIIBWIIItarrE N4UF, Box 9673, Jackson-
ville, FL 32208 U.5.A. DX stations must include extra postage
tor air-mall reply. Please make all checks payable to the
Awards manager

with Novices and Techs limited to 200 watts
PEP. If you missed the whole thing, you will find
itinthe June QST. There are also proposals for
Novice authorizations 220-225 MHz and
1246-1260 MHz.

OTH-B Radar

Those who have been around for a couple of
seasons have knowledge of the Russian Wood-
pecker sometimes found in the phone bands.
Years back the antidote for this over-the-horizon
surveillance was offered, this being to call
friends 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
cailing their cousins at HHSHH were also quick
o note that they were just keeping a schedule.

Anyhow, times change, radar changes, and
the JAs are wondering if their latest innovation
I8 doing the job. They think it is.

QTH-B uses a back-scatter mode to detect
possible doppler shift in the weak back-scat-
lered signal, this to sort vessels and the like from
the return from islands, oceans, and various
other reflectors. The signal strength for this pur-
pose is 40-50 dB below the clatter on the fre-
quency, and the doppler shifts can be from a few
to 10 cycles. The return is fed into a computer
which analyzes the signal, showing what might
be involved and the speed and direction. If you
wonder why such signals show in the phone por-
tions, you can understand how the CW sub-
bands might be a problem.

The JAs speculate that a transmitting power
of 100 megawatts mirrors the returns, Thus,
they work up a fast formula that looks something
like:

100 megawatts ERP + (-40to —50dB) +
(reflection constant) +
(propagation attenuation) dB x 2

This may give some form to the JA thinking. They
figure that a strong woodpecker signal would

get a return of S3 with this lash-up, and a little |

frequency drift in your rig might even be better.
For some reason they suggest recording the in-
coming signal on cassette tape and playing it
back for 15 seconds or so. All of this sounds In-
teresting, though it may be a bit difficult to follow
the JAs' suggestion. However, from a technical
standpoint it does seem to have some interest-
ing concepts. Or, as has been said elsewhere,
“enlightened overview."

International DX Convention

This annual spring gathering of DXers had
533 DX types registering, this including 14
DXers from overseas points. Katashi Nose,
KH6lJ, was given a Special Achievement Award
in a joint presentation by the Northern and the
Southern DX Clubs, also being made an Honor-
ary Member of both clubs for his long top-dog ef-

At the International DX Convention in Visalia this

past April Katashi Nose, KH6!J, was honored for

over one-half century of dedicated amateur
radio activity and DX achievements.

forts in both DXing and contest operations. Fred
Laun, K320, a familiar name to DXers, won the
Henry 2K Classic grand prize.

CE3ESS was present to deliver QSLs for
CEQAA. D44BC was the banquet speaker and
covered the joys of DXing from the Cape Verde
Islands. The DX 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 DX locales. The Sunday breakfast had
Lloyd and Iris Colvin, WEKG and WEQL, giving
the story of their recent six-month trip through
Africa.

If you are making long-range plans, the an-
nual International DX Convention will, by all re-
ports, again be at the Holiday Inn in Visalia the
latter part of April. When a date is firmed, it will
be noted. This gathering is all DX. Even the con-
test forums have DX as their base. And if you
think you have heard everything about DX and
DXing, there's nothing to compare with meeting
those DXers face to face.

Some Long-Range DX Notes

The DX Family Newsletter out of JA-land
notes that the |ARU Region Il office at JARL
Headquarters in Tokyo recently received a let-

Also at Visalla Ray, N6DKP, was awarded the
WEAM Memorial plague.

ter from the Burmese authorities in Rangoon
stating that amateur radio in Burma has been
suspended since January 10, 1964. Elsewhere
there have been reports that a station signing
1Z9A showed on a Russian DX Net. A list of
needy W/Ks to work the alleged Burma station
was being taken. Guess how far this one will fly.

Also some absolutely solid 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 to get some amateur sta-
tions going in Laos. A time period was even men-
tioned. If nothing showed the last week in April,
then watch for early to mid August. JA1UT was
one of those who brought XU 1SS on the air back
in 1983. When it comes to a needed country,
one must consider all rumors as solid.

The ARRL has been talking with the FCC on
the matter of weather nets, there being some
feeling that such regular-meeting nets funneling
routine 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 to be in violation,
and this has been stated by the Public Radio
Section of the FCC. Anyhow, until the matter is
clarified, amateurs are advised to keep a low
profile, whatever that might mean.

Recently we had a note from a DXer who has
an impressive total of awards and achieve-
ments, and the note was concluded with the ad-
vice that with everything from the Honor Roll to
5BDXCC out 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 calls 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. EABBK (1978) 1. SVOWIT (1972)
2. 9H1CH (1979) 2. EABBK (1877)

3. YU2ETW (1979) 3. DL7AA
4. JR1JV(1979) 4. JETJKL
5. JAIMRBRM (1979) 5. 9H1CH
6. DL1PM (1979) 6. JAADLP
7. N4PN 7.JETHJJ
8. JAZTK 8. JG1ESQ
9. DL7AA 9. JATTRC
10. JH1IFS 10. JF1COE

We are still searching and waiting, but W4KA ad-
vises that as yet the first 10 on 20 meters are not
avallable, nor are the first 5on 40. On 20 the re-
cent number on the single-band 20 meter CW
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Here is Mel Cugnini, LU7MAL, with the local
fandmark in downtown Mendoza. Mel is stand-
ing in front of his 10-element 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 DX. When Mel hears a needed one
and fires up it's The Aurora Mendoza!

certificate issued was #214, so that will give
some idea. On 20 phone the first 10 are also un-
available. The latest certificate at this writing
was #560.

Jim Smith, P29JS, in the Heard Island DX As-
sociation 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 radio. Since the questions
seemed rather rounded and definitely circum-
locutory, Jim asked the fellow to again identify
himself. This was done, the caller saying he was
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 caller 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 and a 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 of fencing 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 possibility that it might be a trans-ship-
ment spot for illegal drug traffic from SEAsia to
Australia. Why? Well, an abandoned yacht had
been found and on the chart table was writtenon
a notepad: *‘Jim Smith . .. 14220daily . .. 0000

uTc.”
Heck! Any DXer could have told them that

this 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 for western and south
Pacific information and action, and often some-
thing from other stops.

The IARU Administrative Council met in New
Zealand some months back. Among the things
considered were future WARCs, these expected
within the next five to ten years. The group
adopted a resolution which, among other things,
called for: Retain 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-satellite services;
protect the amateur service from interference;
retain all present allocations below 30 MHz; gain
a narrow band for experimentationaround 190
kHz; exclusive worldwide allocation of 100 kHz
in the vicinity 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 retained in Re-
gions 2 and 3; exclusive worldwide allocation of
300 kHz at 7 MHz with elimination of footnotes
permitting fixed services operation and reten-
tion of prohibition against broadcasting in the
worldwide amateur band; exclusive 250 kHz at
10.1 MHz; exclusive 350 kHz at 14 MHz with
elimination of fixed service operation; exclusive
worldwide 250 kHz at 19.068 MHz; retention of
450 kHz at 21 MHz; exclusive worldwide 250
kHz at 24.74 MHz and retention of worldwide al-
location of 1.7 MHz at 28 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 to 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 World-Wide DX
Tests the last weekends in October and No-
vember. Frank Anzalone, W1WY, will be giving
the rules before long. If you are planning special
services, such as DXpeditions, to mark the great
days, write to me immediately. Right now! If you
are short of time but still want to pass the word,
rush the information to The DX Bulletin, QRZ DX,
DX Inc., Inside DX, or to Long Skip in Canada. All
addresses furnished on request. Such informa-
tion is quickly copied around the world.

To note a few recent actions, EP/AA1TV was
active from St. Pierre and Miguelon over the
Memorial Day weekend; QSLs go to AA1V.
KZMFY was on Montserrat with some members
of the Long Island DX Club in mig-July for the
IARU Radiosport effort. Those operating were
W2JGB, K2MFY, and K20VS. QSLs for this
VP2M operation gp to the home QTH of the in-
dividual operator. There were special calls to
mark the anniversary, actually the bicentennial,
of Marc Seguin in France. The special calls—
TV3BZ, TV3CO, TVSMO, TV6ADYV, and TV6BFI
—also had special QSLs. An inventor born in
1786, Seguin is credited with inventing the
suspension bridge with cable suspensions, as
well as the tubular boiler, a significant advance
when steam was first being used as a power
source. If you worked these stations but wonder
how to QSL, you might try going via FECRT, BP
12, 83860, Nans les Pins, France. SASE
naturally.

With a final 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 PYQAW was on Trinidade 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
credits. John Martin, VK3JW, who brought Mel-

lish Reef on the air for DXCC credit, was a Silent
Key. XT2AG was on from Upper Volta and some
all-band QRM was coming out of the Baltic area
—the Russian Woodpecker had landed! VK2FT
was planning for Lord Howe Island, and the
planning was on to start the Outgoing QSL
Bureau in downtown Newington. Bill Rindone
opened with YMQAA from Geyser Reef, but poor
band conditions kept the QSO total low. With this
following his ST2SA/0 operation from Southern
Sudan, Bill decided that his long travels were at
an end and planned to head back home to Lake
Oswego. That ST2SA/0 did bring a new DXCC
counter for the Deserving. The band conditions
were such at that time that the propagation con-
ditions were not opening to many areas. JW7FD
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, S7TA to S7Z, by the
ITU, Pete Witcosky, KZ5PW 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 DX Convention a month or so earlier. The
DXAC was grappling with a number of momen-
tous questions: Would the Dry Tortugas 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, Muonio, or Konkama Rivers
meet the country criteria? And what about
Okino-Torishima? Does that meet the criteria?
And you thought that life and DXing were
simpler in those golden days back then!

73, Cass, WABAUD

OSL Information

All this with a lot of help from Bob Truhlar,
WILNQ, a Watcher of the lonely night.

AZ1ARU to LUBFAZ VOORB to WABSXL

BV2FA to DJ9ZB WBENAA to NGBKL

C56/EASAL to EASEBX ZFIMM/ZFR/9 to VESRA
CEBFOU to WB3CQON ZF2iZ 1o KABFBA

CU1CB to N2DUR ZF2H1 to KZ2E

DGBWS to DJBAT ZK3RR to ZL1BQD

DPEGVN to DL2ZNF/DJ4S0 ZPSLOY to LUBDPM

EN3D to UA3DAU JCIMB to EATKF

FOBXX to YASME 364A to CE4BQO

FOBWR to NEVOD JV8PS to NFOU

FKBFI to FEFNU 403CE to IK6BOB

FMA4DR to FEFNU 4Z4AB to K35TM

HBITL/PJ4 to HBSTL SHZ2IO to KGLST

HIBHALLEY to HIBCLD SWICW to ZL1AMO

HILR to HI3JR SZABP to 5Z4RS

HK51SX to NJ5X 5Z4DU to KE4DA

HKSBYU to WBONUL TJIAAC to WYY

HLOCW to HLSTX TS2AT to SMEURO

HP1XHY to JATLW 9LIWA to WDBOHU
IKSCXL/1AS to ISNCZ BYSBAC to Box 38, Chengdu,
J34HN to NELHN Guzhongs, Peoples Republic
J34L to NF5Z of China

JWILK to LATLK DEBAZ to POB 410, Maoroni,
JWHA to SP2ZHMT Comoros

K2IBW/FS/FG to K2I1BW ELZM to Box 1689, Monrovia,
LB5SLE to LAZZN Libaria

PAEM to KBOAW HK3MAE to Box 684, Bucara-
LY4L to UA4LM manga, Colombia

PYBFI to W4ABAA PYTPO/PYBF to Box 557, Re-
TV3BZ to FEBCRT cife, Brasil

TVEBFI to FEBFI SU1ER to POB 78, Hellopalis,
TRBAHO to DK1PO Cairo, Egypt

TZ2XN to DK3HL SU1SR to POB 78, Hellopolis,
TNIK to JITZK Cairo, Egypt

TI0AC to AAGBB TA3BR to POB 839, lzimir,
T32BB to DFGFK Turkey

uv100 to UASLBR YS1BJL to Box 1476, San Sal-
UA10T to Y25BL vador, El Salvador

V3DE to NSDVY YVIEJU to Ana de Puchalski,
VUKL to WB2LCH P.B. 3, Punto Fijo, Falcon
VATK to WBBMIV 4102A, Venezuela

V4TM to NIBE YV3JEA to Cedric J. Puchalski,
VA7A 1o KOGU Box 3, Punto Fijo, Falson

K2ZMFY/VPZM to K2ZMFY
K20VS/VP2ZM to K20VS

4102A, Venezuela
YW1l to Anna de Puchalski,

W2JGR/VF2ZM to WZ2JGR YVIEJU
VE3HO/VPZM to VESEUP 4M5J to Cedric J. Puchalskl,
VP2VA to VE3MJ YV3EJA
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Ticket Talk

INFO ON AMATEUR RADIO LICENSING

a monthly feature by
FREDERICK O. MAIA, W5YI

FCC Proposes Voice Privileges For Novices

“One of the fundamental purposes of am-
ateur radio is to maintain a pool of opera-
tors, technicians, and electronics experts.
In light of the apparent downward trends in
Novice operators, we are concerned that
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, April 18, 1986.

Mﬂﬂl 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 |.) 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 |
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 healthy 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.O, Box 10101, Dallas, TX 75207

Fiscal Fiscal
Year 1983 Year 1984
New Novices 18,744 17,392
Dropped Out 9,129 14,883
Novices/Year End 86,781 80,461

Fiscal 3-Year
Year 1985 Totals
15,913 52,049
9,615 33,627  (64.6%)
76,337 ~ 10,444

Table |- Statistics show the high attrition rate at the Novice level. (Source: Federal Com-
munications Commission, Personal Radio Branch, Washington, D.C.)

anything but healthy! Just ask amateur
radio equipment manufacturers. Reliable
VHF and higher frequency communica-
tions for the most part 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 April 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. Alot has
changed since then! What was once a
Morse code and AM phone hobby now
basically is FM/SSB telephony and digital
operation. Clearly the Novice should be
allowed to participate. To deny themis 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 ticket was defeated by in-
tense League 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, KC50Q, 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 ARRL filed
their petition. Garens proposed to expand
the operating privileges for Novice opera-
tors by allowing telegraphy, RTTY, 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
pand 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 Garens' proposal.

What Did The ARRL Propose?

OnJune 6, 1985 the ARRL proposed to
provide greater motivation for amateurs-
to-be to obtain their first license, without
reducing 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 sufficient 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 ARRL peti-
tion were:

1. Authorize Novice control operators
digital communication privileges in the 10
meter band on frequencies 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 transmitter power limit of 25
watts.

4. Stations in 220-225 MHz repeater
operation could retransmit the signals of
Novice stations, but no Novice licensee

9 e CQ e Augusti1986
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'} -: =Gl On foot, attach the optional C-cell battery pack

a2 Uutput/ S-meter, and optional CTCSS unit.
: And evemmng fits info a lightweight-yet- m,gged case;

for your mode
of travel.

Yaesus 2-meter FT-290R and 6-meter FT690R ~ - - /< '

Mark Il Series are the perfect all-mode

IR, - traveling companions.
FHE On the road, simply snap on the heat sirk,

- apply 12 volts of power, and you've got a 25-watt
mobile station. (FT-:690R: 10watts).

. and shoulder strap, and take off with 2.5 watts
RF output.
You get around fast on SSB, CW and FM: with ten

repeater shift, into memory register, offset tuning durmg
.Iecelve or fransmit for satellite operation, relative power

45 just 24 x 6% x 8% mnches. -
" The FT:290R and FT-690R Mark II are perfect for emer-

“So discover Yaesu’s 2-meter P‘TZQOR Mark II and 6-meter:

YAESU

“ . Our 30th Anniversary.

me-q and specifications subject to change without notice.
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| memorles dual VFOs, LCD display, automatic storage Of 3

Gt gencyuse camping trips, talking around town, and DX work: e o
_L. R . Plus each is prlﬂed to maximize your ham budget’s mileage.: .

‘FTﬁg(]R Mark II all-mode transceivers today. They’re ]ust a qmcl'{_f At
mp away at your nearest Yaesu dealer. :

AT Z Yﬂesu USA 17210 Edwards Road, Cerritos, CA 90701 (213) 404-2700 " .' :
: SR Uu%mmerbemce [”13)404 4884 Part.s {913}4[;44341 :




could be the control operator of a station

: . License Cla ‘Morse Code - Written Examinations ~ Passing Mark
in repeater operation; | 'ﬁmﬂ,ﬂﬁ% gfm";'ﬁﬂﬁmwm Element 2—20 questions 15 Gt.:'mﬂ
5. Authorize Novice control operators Technician S o Element 3—50 questions 37 correct |
frequency privileges in the 0.23 meter General  Element 1B—13wpm Qs i
band on frequencies 1246-1260 MHz with Advanced Element 4A—50 questions 37 correct
a transmitter power of 5 watts similar to Extra Class Element 1C—20 wpm Element 4B—40 questions 30 correct

the conditions proposed for the 1.25 meter |

band. Table II- Requirements of amateur radio license classes.

To eliminate a loss of privileges, the
League suggested that the power level be
authorized at full amateur level (i.e., 1500
watts output PEP) when a General through
Extra class amateur operated in the
28.1-28.2 MHz Novice segment. (The FCC
is reviewing comments from the public—
particularly Novices—on the feasibility ot
this.)

New Novice Test Outline Suggested

The League suggested that the Novice
written examination (Element 2) be ex-
panded to include topics about digital 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 30 questions and the question
pool (P.R. Bulletin 1035A) from which
these questions are selected be increased
to 300 questions.

To preserve the integrity of the Novice
examination the ARRL 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.

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 very well received by those
in attendance. The FCC's NPRM provides
for basically the same features as pro-
posed by the League.

The FCC did caution the amateur com-
munity, however, regarding the 220-225
MHz band. They said that it must be recog-

nized that there are three petitions seeking
spectrum from this amateur band—two
seeking narrowband land mobile operation
and another from a “‘reading for the blind"’
organization. In view of this, the FCC said
that they will not be finalizing the matter of
permitting Novice operators in the
220-225 MHz band until these petitions
are resolved. Any Novice operation autho-
rized must necessarily be on an interim
basis pending resolvement of the 220 MHz
issue.

The FCC did publish new tentative rules,
however, authorizing Novice and Techni-
clan access o:

28100—28500 kHz, Morse Code, Digital In-
formation, 200 watts PEP output

28300-28500 kHz, Single Sideband Voice
(J3E), 200 watts PEP output

220-225 MHz, All current amateur modes, 25
watts PEP output

1246-1260 MHz, All current amateur modes,
5 watts 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 isin
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

Second Annual
%“:
TORS'
K
This Is not just another call-
book! It contains pictures

and Info of ham operators
worldwide. Insure your place

in AROY. Send your photo

today! [Black and white
preferred.]

NO OBLIGATION

Aroy, P.O. Box 257, Malden,
Mo. 63863; Ph. 314-276:5476

< 1983
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~  CADDEILL .
W COIL CORP. =&

-

35 Main Street
Poultney, VT 05764
802-287-4055

BALUNS

Get POWER to your antenna! Our Baluns are
already wound and ready for installation in your
transmatch or you may enclose them in a
weatherproof box and connect them directly at
the antenna. They are designed for 3-30 MHz op-
eration. (See ARRL Handbook pages 198 or
6-20 for construction details.)
100 Watt(4:1,8:1,9:1, or 1:1 Impedance - selectone) $ 9.50
Universal Transmatch 1 KW (4:1 impedance) 13.50
Universal Transmaich 2 KW (4:1 Impedance) 16.00
Universal Transmatch 1 KW (8:1, %:1 or 1:1-selectone) 15.00
Universal Transmatch 2 KW (6:1,9:1 0r 1:1-selectone) 17.50

CIRCLE 53 ON READER SERVICE CARD

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 has merit, butwe are
reluctant to disturb the present procedure
under which aspirants to 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 of
Proposed Rulemaking closed on July 16th.
A novel approach was also suggested by
the FCC in the NPRM, that being to split the
present Technician class examination in-
to two sections—separate MF/HF and
VHF/UHF guestions. ''It would be 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 VHF/UHF and high-frequency opera-
tion. Basically, what the FCC's alternative
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 | just take the General class and
skip the Novice and Technician classes? There
are seven different amateur radio operator
examinations—three for the Morse code
and four written tests. The reguirements
are shown in Table |I.

You can't be a General class amateur
without first passing the Novice and Tech-
nician class reguirements. The written ex-
aminations must be taken in order of as-
cending difficulty starting with Element 2.
The cost tests may be taken in any order.
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, truef/false, or multiple-choice
guestions answered correctly or one min-
ute solid copy passes the code test. Itisup
to the VE team whether or not a sending
test is required. Most VE teams don't ad-

Say YouSawitIinCQ



minister one, since Morse receiving abili-
ty is considered 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 reguirements dependent
upon their testing capabilities. Even
though a VEC may require a specified
period before you retake an examination,
you can always be immediately retested at
another VEC's program. In our own VEC
case, we allow candidates to retake failed
examinations the following day, but never
on the same day administered by the same
VE team.

I"'m thinking of becoming a volunteer examin-
er. Just what am | getting into? Being a volun-
teer examiner for other applicants is the
highest calling in amateur radio. It is the
Key to the future of the hobby. It is very
easy to do. Some VEC’s have programs
that are more difficult to administer than
others. We go to great lengths to cut
through 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 Technician through
Extra class license than one at the Novice
level. There are differences, however.

It takes three Extra class level VE's to
hold a test session at the Technician or
higher level, and an advance public notice
must be made of the upcoming test ses-
sion. You can immediately be accredited
as a VE if you are an Extra class amateur
py 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 accredited 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 or
two, you can qualify for our ADP (Auto-
matic Distribution Plan) program where we
automatically forward you many test ver-
sions for administration by your team as
needed. You don't even have to request a
test session once you are on the ADP 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 automatically 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 credibility 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 VE teams, since they too have ex-
penses which must be paid.

Say You Saw it in CQ

: : i
-
% .
L : .
e "§§ e
- M
5

Alpha Del$# Limited Space
High Perf%rmance Antennas...

THE SOLUTION TO
160-80-40 METER
OPERATION IN SMALL
AREAS!

"; EM ;wr: -a-;?’ﬁh g%’wél

? %ﬁgﬁm DX wm mﬁf janced feed. f; '
p@rwlthﬂw e Only 38" overall leng
f th ﬁa!fwadlpnle s i

{5133 Wm&m

: wﬁimm : “’Mﬂ! rvmﬂmwmr

Mode! DX-D shown

PP o

i-" "'""-.
2 5% oo = 22
e ﬁ@iﬂ%mmg "E;;

3-':--&- " '@ffq’-ﬁ?? 31 5; o ’&:&FES& g.

’ R I B = [
e swwaas ;-% w s ﬁ'E-'-:- :

o

o : e
e e e b R
o S :

oy
L
e
e e ww e o

il l- - -, ; L :.--.. i
W : .:-:.-\. ',Jﬁ'§+, hE: ]
e A R
m e~-=z~'“g~a e a“misu e e o
im m‘ﬁ g 2 ‘°'°"-a?~'\- i e ""g I' %Emwﬂ: o

"'Q-\.
0 b R?'-\:-a- a'?ﬁ.ﬁ m.m;-m-a- '“‘W' Pt o
Ea Y gi#ﬁﬁﬁ ﬁmgsyﬁﬁgi c:-xmﬁ#&:ﬁ? ?

e
;
w.-.i“ S e "-:-«'E'meé-u-!-w":-

BENEFITS FOR YOU

QST, QSL Bureau, Awards, Low Cost Insurance, Operating Aids,

Government Liaison and More—Much More!

MEMBERSHIP APPLICATION

Name

Street

Prov./State

City

$25 in U.S. $33 elsewher

e (U.5. funds) Licensed amateurs, or age 65 or over, upon submitting

proof of age, may request the special dues rate of $20 in the U.S. $28 elsewhere, in U.S. funds)
Persons age 17 and younger may qualify for special rates, write for application.

For postal purposes, fifty

percent of dues is allocated to QST, the balance for membership.

Expires

Bank. No. Expires

The American Radio Relay League

225 Main St. Newington, CT. 06111 USA
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| 1986
CALLBOOKS

The "Flying Horse”

has a great new look!

it's the biggest change Iin Callbook history!
Now there are 3 new Callbooks for 1986.

The North American Callbook lists the
amateurs in all countries in North America
plus those in Hawalil and the U.S. possessions.

The International Callbook lists the calls,
names, and address information for licensed
amateurs In all countries outside North
America, Coverage Includes Europe, Asia,
Africa, South America, and the Pacific area
(exclusive of Hawail and the U.S. posses-
sions).

The Callbook Supplement is a whole new
idea in Callbook updates, Published June 1,
1986, this Supplement will include all the
activity for both the North American and
International Callbooks for the preceding
& months.

Publication date for the 1986 Callbooks is
December 1, 1985, See your dealer or order
now directly from the publisher,

o MNorth American Callbook
incl, shipping within USA
incl, shipping to foreign countries

$25.00
27.60

O International Callbook
incl. shipping within USA
incl. shipping to foreign countries

$24.00
26.60

0 Callbook Supplement, published June 1st
incl. shipping within USA
incl. shipping to forelgn countries

SPECIAL OFFER
O Both N_A. & International Callbooks

incl. shipping within USA $45.00
incl. shipping to foreign countries 53.50

LB B B B R B B B B B A

Illinois residents please add 6% % sales tax.
All payments must be in U.S. funds.

“allbook «

i_‘ \ 925 Sherwood Dr., Box 247
Lake Bluff, IL 60044, USA

Tel: (312) 234-6600 E E
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CQ BOOK SHOP

World Radio TV Handbook 1986

The world’s only complete directory of international broad-
casiing and TV stations—the established, authoritative guide
endorsed by the world’s leading broadcasting organizations.
A comprehensive country-by-country listing of short-, medi-
um-, and long-wave stations revised and updated 10 reflect
actual conditions. Also includes special features on The Fu-
ture Regulation of High-Frequency Broadcasting, Solar Ac-
tivity in 1985, Technical innovations al Radio Nederland's
New Transmitting Station, and more. 600 pages, paperback,
$19.95. Order #8097

The Shertwave Propagation Handbook, Znd ed.

by George Jacobs, W3ASK, and Theodore J. Cohen, N4XX
A new, revised edition of the popular guide 1o all your propa-
gation needs. Contains up-io-the-minute information and
charts, and guides you through producing your own propaga-
tion data. 154 pages, paperback, $9.95 Order #C137

Amaco Amateur Radio FCC Tes! Manuals

Each book contains the latest FCC VEC test questions. plus
ARRL muitiple-choice answers foliowed by a complete, sim-
plified discussion of each question writien in an easy-1o-un-
derstand Style.

Novice Class, 64 pages, paperback, $2.95. Order #A221
General Class, 128 pages. paperback. $4.95. Order #A034
Advanced Class, 128 pages, paperback, $4 95 Order #A035
Extra Class, 128 pages. paperback. $4 95 Order #A220.

RTTY Today

by Dave Ingram, K4TWJ

A brand new, completely up-to-date handbook on RTTY, cov-
ering the latest developments and techniques, plus use of the
home computer for RTTY . lllustrated with photos, diagrams,

station setups, and RTTY gear. 112 pages, paperback,
$8.95. Order #C211.

Vertical Antenna Handbook, 2nd ed.

by Paul H. Lee, N6PL

Out of print for several years, this classic has been reprinted
with updates, including an addendum on antenna design for
160 meters. Other sections include feeding and matching,
short verticals, ground effects, and much more. 139 pages,
paperback, $9.95. Order #C208.

The Complete DX er

by Bob Locher, WOKNI

Covers every significant aspect of DXing from how 10 really
listen 1o how to snaich the rare ones out of the pileups. Also
includes advice on siting, equipment selection, and anten-
nas. 187 pages, paperback, $10.95. Order #8209

Confidential Frequancy List, 6th ad.

by Perry Ferrell

The latest available information on the mos! interesting com-
munications stations on the shortwave bands listed by fre-
quency and callsign. Now also includes RTTY stations. De-
tails schedules, emergency channels, allernates, and 10s
304 pages, paperback, §13.95. Order #G196.

These easy reading classics belong in the library ol any active
ham Loaded with practical how-to information, with tables.
charts. and formulas arranged for handy reference

Beam Antenna Handbook, 200 pages. paperback, 37 95
Order #R143

Wire Antennas, 192 pages, paperback, $7.95 Order #R144
Antenna Handbook, 192 pp. paperback, §7.95 Order #R145
Cubical Quad Antennas, 112 pages, paperback $6.95
Drder #R146

VHF Handbook, 336 pp. paperback, $11.95 Order #R147
Interference Handbook, by W.R Neison, 247 pages. paper-
back, $9.95 Order #R172.

Ameco Novica Code and Theory Package

A complete training package containing the 128-page Novice
theory course and 2 60-minute code cassette, which lsaches
how 10 send and receive code up 10 8 words per minute, and a
32-page book. Also inciuded are FCC-type code and theory
examinations 1o help even a rank beginner ge! a licket fast!
$8.50. Order #A024.

Radio Handbook, 22nd ed.

by Bill Orr, WBSAI

A state-ol-the-arl, single-source relerence on radio com-
munications and theory for hams, professional ops, techs,
and engineers. New coverage includes solid-stale devices,
Yagis and quads, and h.f. amplifier designs. A hands-on in-
struction manual, as weill. 1168 pages, hardcover, $39.95,
Order #5197,

CQ BOOK SHOP 76 North Broadway, Hicksville, NY 11801

QTY. ORDER#

TITLE

PRICE TOTAL

! S

-

Shipping charges $2.00 per order. Shipping charges Book Total
waived on orders of $50.00 or more. Books shipped
best way. All orders are processed the
ﬂﬂﬂ“&ﬁ“hmm Shipping Charge
North America.
Grand Total
Name -
Address
City
State Zip
O Check [ MasterCard [ VISA =
Card No. Expires
xe
Signature required on all charge orders:

Say You Saw it In CQ




Orders & Quotes Toll

Free: 800-336-4799

(In Yirginia: 800-572-4201)
Information & Service: (703) 6431063
Service Department: (703) 4948750
13646 lefferson Davis Highway
Woodbridge, Virginia 22191
Store Hours: MTT: 10 am—6 pm

WF- 10 am—8 pm

Sat: 10 am—4 pm
Order Hours: M¥ 9 am-7 pm

Sat 10 am-4 pm

[€ 3 ICOM

New IC-735

Compact HF Transceiver
Call for Introductory Price

New IC-751A
HF XCVR/Gen. Coverage
Receilver.

VHF/UHF
em- 97A, 27H, 271A, 271H
220 MHz- 37A
880 MHz- 471A, 471H, 47A

IC-02AT, O4AT

Small, light HTs for 2m or
440 MHz. 10 memories
and scan functions.

IC-2AT, 3AT, AT
Handheld for 2m, 220
MHz, 440 MHz.

New IC-A? in stock
Aircraft handheld

Shortwave

Sony
Panasonic
Yaesu
Kenwood
lcom

Scanners

Uniden/Bearcat
Regency

More Helpers

* Marine radios by Regency Polaris
and Icom

« Commercial Land Mobile by Yaesu
and others

e Telephones by AT&T, Cobra,
Southwestern Bell, and Panasonic

 CBs by Uniden, Midland, Cobra

* Radar Detectors by Uniden and
Whistler

O
DI KmaTE

m.fj TRIBUTOR

KENWOOD

New TS5-440
HF XCVR with built-in Antenna Tuner.
Call for intro price

YAESU

s Visit Our New
New England Store

8 Stiles Road

Salem, New Hampshire 03079

New Hampshire Orders,”
information & Service: (603) 898-3750
New England Orders: B00-237-0047
Store Hours: Mmonday—Cosed

U

TWSat: 10 am—4 pm
ThF: 12 noon—8 pm
Sun: 12 noon—5**

*Orcder and we'll crediit you with 51 for the call
**Cosed some Sundays for Hamfests. Call first

Terms: No personal checks accepted. Prices do
not include shipping. UPS COD fee: 52.35 per
package. Prices subject to change without notice
or obligation. Products are not soid for evaluation.
Authorized returns are subject to a 15% restock-
ing and handling fee and credit will be issued for
use on your next purchase. EGE supports the
manufacturers’ warranties. To get a copy of a war-
ranty prior to purchase, call customer service at
703-643-1063 and it will be furnished at no cost

Our Associate Store:

Davis & Jackson Road, P.O. Box 293
Lacombe, Louisiana TO445
Information & Service: (504) B82-5355

Much More in stock!
Send $1 for our
New 1986 Buyer's

Guide—Catalog. Antennas

HF, VHF, SWL, scanner, marine, &
commercial for Mobile or Base.
Cushcraft
Mini-Products * Larsen
B&W = Van Gorden
Butternut = KLM
Mosley * Hustler
Telex Hy-Gain

Towers

Unarco-Rohn, Hy-Gain, Tri-Ex
Ask for special quotes on package
deals including cable, quys,
connectors, turnbuckles, etc.

75-940
HF XCVR/Gen. Coverage Receiver.

New TM-2530A/50A/T0A
25/45/70-watt mobile 2m rigs.

New 201B In Stock
2m Mobile, 45-watts

Handhelds
TR-2600A, TR3600, TH21AT, 31AT,
41AT. Call for quotes

Hy-Gain Rebates

$100-200 rebate from manufacturer
on selected towers and $50 rebate
on HF antenna/rotator combinations,
Call for models, Offer good July 1-
September 30, 1986.

Accessories

Phillystran
Kenpro = Alliance
B&W o Telex Hy-Gain
Daiwa * MFJ
Bencher = Amphenol
Astron = Welz
B+ K Precision

FT-757GX
HF XCVR/Gen. Coverage Receiver.

More Radios

Amplifiers

Diawa * Ameritron
Amp Supply * Vocom

Encomm/Santec TE Systems
KDK Tokyo Hy-Power
Ten-Tec
mputer Stuff
Ask for Package Comp .
Packet Radio

Quotes on
Radios/Accessories
& Antennas/Towers

Hardware and Software
for RTTY/Morse
Hal = Kantronics
Microlog = MFJ
Ham Data Amateur Software
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Ham Shop

FREE TO CQ SUBSCRIBERS

Advertising Rates: Non-commercial ads are 20 cents per word including abbreviations
and addresses. Commercial and organization ads are 60 cents per word. Boldface words
are $1.20 each (specify which words). Minimum charge $2.00. No ad (non-subscriber) will
be printed uniess accompanied by full remittance. Non-commercial ads free to CQ sub-
scribers, as space permits, maximum 3 lines each. All ads must be typewritten double
spaced. Recent CQ mailing label must accompany ad.

Closing Date: The 10th day in the third month preceding date of publication. Because the
advertisers and equipment contained in Ham Shop have not been investigated, the Pub-
lisher of CQ cannot vouch for the merchandise listed therein. Direct all correspondence
and ad copy to: CQ Ham Shop, 76 N. Broadway, Hicksville, NY 11801.

ANOTHER DAY with an empty mailbox? Improve your OSL re-
turns with Secrets of Successiul QSL'ing by Gerry L. Dexter.
This complete guide to reception reporting and OSLing SWBC,
Utility. ham, and medium-wave stations covers everything
from basics to advanced technigues. Just $9.95plus $1s/h, $2
am foreign orders, U.S. funds only. Order now from Tiare
Publications, P.C. Box 493, Lake Geneva, W| 53147

FCC EXAMS, NOVICE-EXTRA: Sunnyvale VEC ARC. Call (408)
255-8000 24 hours. 73, Gordon, WENLG, VEC

TENNATEST: Antenna noise bridge outperforms others, ac-
curate, costs less, gatisfaction guaranteed. 1-150 MHz. Send
stamp for detalls. WBURR, 1025 Wildwood Rd,, Quincy, MI
48082

AAAA WANTED: Radio tubes(50s, 211, B45). Western Electric
Equipment (Tube, Amp, Mixer, Console, Speaker, Driver,
Hom, Microphone, Parts, elc.). Triaxial, Coaxial speakers of
Jansen, Trusonic, Allec, Tannoy. JBL 150-4C, N-500. David,
P.O. Box B32, Monterey Park, CA 91754, Tel: 1-818-576-2642

WANTED: KENWOOD VFOS00 (External VFO for TS900)
Need in good condition. WBIRK, 1962 Pawnee, Dkemos, M
4EB64

DISCOUNT CATV CONVERTERS/DECODERS and video acces-
sories. Send for ree information and prices. It could save you
Dig money on your next purchase of these and other CATV
items. Easy view (CQ), P.O. Box 221, Arlington Heights, Illinois
G0006. Call (312) 952-8504, ask for Rudy Valentine

WEAMN ESTATE SALE: 7553C (R-2 filters) + 3253A (R), per-
fect, $1000. Teirex rotator, 1,000 fi-ibs rot. torque, with 200 fi
control cable, $1200. Nye MBV 5 ant. tuner, $350. Assorted
meters, coils, eic. Jan D. Perkins, NGAW, 11942 Bos 5t.. Carri-
tos, CA 80701

HAMMARLUND HX-50A transmitter and HQ-180A recaiver.
Good condition. Manuais included. $200. Mike Rydar, IKASN,
503 5. 5th 5t., Oregon, IL 61061,

WANTED: HALLICRAFTERS 5-85 Recelver. Heathkil Q-

Multiplier, WEDQY, 6477 Boyer Way, Salinas, CA 83807
(408-663-4491)

SCHEMATICS: Radio receivers 1920's/60's. Send Brand-
name, Model Number, SASE. Scaramella, P.O. Box 1, Woon-
socket, Rl 02895-0001

CONNECTICUT'S HAM STORE: Rogus Electronics, 250
Meriden-Waterbury Turnplke (Rt. 66), Southington
(203-621-2252).

WANTED: Drake RV-75 VFO Reply to: 215-271-8898, Tony
Musero, K3UKW.

PAY TV AND SATELLITE DESCRAMBLING, 5th Edition, 73
pages. Schematics and theory lor most systems including Tel-
east MAAST, Fanlasy, Anlk, elc. $12.95. The most thorough
section on satellite descrambling available. Product catalog
$1. Shojikl Electronics Corp., 13270 Niagara 5t., Niagara
Falls, NY, 14303 COD's 716-2B4-2163

CB-TD-10M CONVERSIONS: FM kits, frequency maodification
hardware, books, plans, high-performance CB accessories.
Catalog $2 CBCIl, Box 31500CQ, Phoenix, AZ B5046

CODE TEST BLUES? Let E-Z-R code casseties solve your
problem. Audio tape set for Novice, General, or Extra—just
$10.50. New, proven method. Details/SASE JEALS, POB
11930, Bedford, VA 24523

GENERATORS: Honda, Kohler, Winco, Yanmar, Kubota. Fac-
lory authorized dealer. Shop, then call us 617-755-8666

IEM/APPLE COMPUTER program “‘Hamiog,” 18 modules logs,
auto-sorts T-band WAS/DXCC. Full feature. Much more. Also
CP/M. SASE KATAWH, PB2015, Peabody, MA 01960

CASA MARCON!, INC. Pre-owned communication equipment
We buy and sell. 7188 5 W. 8th 51, Miami, FL 33144, phone
305-264-8443.

POWER LINE OR ELECTRICAL NOISE PROBLEMS? Learn
causes and cures from lormer power company technician,
$£3.50. John W. Spence, ACSK, Depl. CQ, 465 Creekwood
Drive, Siisbee, Texas 77656

QSL CARDS, Free Samples. Shell Printing, KDSKW, P.O. Box
50, Rockton, IL 61072,

QSLs & RUBBER STAMPS—Top Quality! Card Samples and
Stamp Information 50¢, Ebbert Graphics D-2, Box 70, Wesler-
ville, OH 43081

IMRA-ImMarnational Mission Radio Assn. helps missionars—
equipment loaned, weekday net, 14280 MHz, 2:00-3:00 PM
Eastern. 1 Pryer Manor Rd., Larchmont, NY 10538

KNOW FIRST! Ham radio fanatics—you need THE W5Y! RE-
PORAT, a twice-monthly award-winning Ho! Insider Newsietter
Acciaimed best! Conlidential facts, ideas, insights, nation-
wide news, lechnology, predictions, alerts. Quoted coast- to-
coast! We print what you don’t get elsewhere! $21 00 annual-
ly wimoney-back guarantee! FREE SAMPLE lor SASE (two
stamps). WSYI1, Box 10101-C, Dallas, Texas 75207

FOR SALE. COMHam Radio/OST/T3 magazines @ 35€ (thru

1975) and 50€ (1978-up) each, including shipping. WELS, 2814
Empire, Burbank, CA 91504

CERTIFICATE for proven cantacts with all ten American dis-
tricts. SASE 1o WELS, 2814 Empire, Burbank, CA 91504 brings
data shee!

CLANDESTINE CONFIDENTIAL NEWSLETTER: Latest info
on secret broadcasters. Six issues $10 US, $13 foreign, US
tunds. RR4 Box 110, Lake Geneva, Wl 53147

HALLICRAFTERS Service Manuals. Amateur and SWL. Write
for prices. Specify Model Numbers desired. Ardco Electron-
ics, P.O. Box 95, Dept. C, Berwyn, IL 60402

WANTED: Older model bugs, unusual bugs, and miniature
hand keys. State price, condition. Dave Ingram, K4TWJ, Rt
11, Box 499 #1201 South, Birmingham, AL 35210

QUADS = QUADS = 2, 3 & 4 Element Kils, Also componenis,
Fiberglass Spreaders, Spiders, Wires, elc. (3) $.22 stamps lor
complele brochure. db+ ENTERPRISES, Box 24, Pine Valley,
NY 14872, phone 607-739-8480.

HAVE AM CAPABILITY? Join SPAM (Society for Promotion
AM). Membership is free. For free info send SASE 10. SPAM,
clo F. Duniap, WASTWF, 14113 Stoneshire, Houston, TX
77060

HAM RADIO REPAIRT Tube through solid state. Robert Hall Elec-
tronics, Box B363, San Francisco, CA 94128 (408-729-8200)

BEAMING HEADING CHART, 10 page raport in binder with 9
data fields calcutated from your exact QTH to over 540 DX lo-
cations. $8.95 from John Daley, KBEJGH, P.O. Box 4794, San
Jose, CA 85150

ATTENTION AMATEURS: Send for free discount catalog. Am-
ateur Communications, 2317 Vance Jackson, San Antono,
Texas T8B213 (513-T34-7733)

BLEEP BLOOP Very distinctive NASA-style two-longe beeper
announces beginning and end of your transmission Aulo
maode finds you on the satellite. Kit $12, Assembled $16. John
Day, 1440#4 Ruby Ct., Capitola, CA 85010

FCC COMMERCIAL General Radiotelephone License Cor-
respondence Course, 60 individual lessons lor $89.50. Pay-
ment plan. Results guaranteed! Details free. AMERICAN
TECHNICAL INSTITUTE, Box 201, Cedar Mourtain, NC
28718
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Shown is a typical installation of the Network Series 1000
Antenna Mount. This unique system permits the user to fully
| utilize the tower’s capabilities by mounting and rotating one or
more antenna systems at any given elevation on the tower.

“The Rotating Antenna Mount”’
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ANTENNA AND TOWER ACCESSORIES: Standoffs, Beam Mounts
Mast Adapters, Ginpole Kits, Mobile Mounts. Write for
calalog. [IX Equipment, P.O. Box 9, Cakiawn, IL 60454, Call
(312) 423-0605

FOR SALE: Old German airforce key as used during WWwII
Type T.2. In fine condition. Built-in safety piug and red flash
sign. Plastic case with hinged cover. Excellently balanced and
good leel. $45.00 incl.alrmail Old Germanarmy key Type T.1,
New. Excellent shape. Old emblem. Brass screws for ag-
justments,; silver contacts, cord line. Black plastic case with
ninged cover. $45.00 incl. airmail. Hand-made bug “*'Made in
wW. Germany.' ' Type: "'Classic-One '’ High precision and finest
guality New. Fine feeling, two paddles. Support in steel, other
parts in brass. Weight: 650 gr. $55.00 incl, airmail, Ask for pic-
tures. Payment with bank draft, Klaus Gramowski. DL7NS,
Kaiserin-Augusta-Allee 81, D-1000 Berlin 10, West Germany

“"ELECTRONIC BONANZA'" T7TS-840/S %1625, TS-430/S
$724.99, R-2000 $489.99, Sony 2010 $299.99, R-7000
$858 .99, MX-7000 $429.99, FRG-9600 3489999 HX-1200
$244 99 MFJ, Panasonic., Antennas, Coax. USED ECQUIP-
MENT, MORE!! FREE UPS Shipping And Insurance To 48
States. ALL NEW 371 Page, 1986 Catalog Oniy $1.00 (refund-
able) GALAXY ELECTRONICS, Box 1202, 67 Eber Ave.,
Akron, Ohio 44309 (216-376-2402) 9-5pm EST

HEATHKITS professionally assembled. Send for quote, K4TL,
306 W. Amherst Ave., Melbourne, FL 32901

WANTED: Working HD-10 keyer & manual. Dave Phillips,
KADWDM, 1310 W. Crestview, Maryvilie, MO 64488
(816-582-8391).

FOR SALE. ANTIQUE and modern radio, TV, and electronics
parts, lubes, and used books. SASE for revised list. H Lash, 19
E. 157th Street, South Holland, IL 60473-1312

WANTED: Mini Products B-24 beamn for modification of my HQ-1
guad per August 1982 CQ article. WBSMTV, Geoffrey K. Kolb,
1840 Hillcrest Ave., St. Paul, MN 55116

DRAKE TR-4, RV-4, mike, phona patch, manuals; $300 takes all
FOB K2EWA, 17 Crommelin Ct., East Brunswick, NJ OBB16
(201-287-5057).

RME-FIFTY RECEIVER, 500 kHz, 1o 32 MHz, ham bands spread,
AM & FM detectors, XTAL filters, S-Meter, $100. Call {203)
426-8041

ZIMMBEAM: Phased "'V beam antenna (K4JZB), need
technical help, send tel. no., arrange SKED. Gary Van Overloop,
VEEGBIJ, 4444-33 5t | Red Deer, Alberta, Canada T4N ON4,

TRADE?? SSTV Robot 70 & 80 for clean working R-390A/URR
radio revr. Gary, WBBHLI|, 419-447-8229.

HAM PROGRAMS for Commodare, Tl and others. Send SASE
for free catalog: EP.O. SOFTWARE, 7805 N.E. 147th Ave
Vancouver, WA 98662

18986 "BLOSSOMLAND BLAST'" Sunday, DCleEF_S. 1986
Write "BLAST,"' P.O. Box 175, St. Joseph, MI 43085

SJUST CALL YOUR CALLSIGN™ bumper stickers now avail-
able: High gloss red vinyl and removeable so it won't hurt your
car. Customizing available and dealers welcome. Send $2.50
to Danco Stickers, Dept. AR, P.O. Box 6349, Evansville, IN
47712

—

MORSE CODE PROGRAM typed character will show on
screen and soundin code. Also programmed practice code on
disk $7.00 tape $9.00 program $4.00 for C64, C128, VIC. Box
1734, Eau Claire, Wisc. 54702-1734

NEW 18 FT. ANTENNA BOOMS: 1% 0.D. 6061 tempered
alloy. Couplers included. Satisfaction guaranteed. $20.00 in-
cludes UPS shipping. George Shira, Rt. #7 Box 258, Anderson,
SC 20624

R-320A RECEIVER. $195 checked, $115 repairable. Parts,
tubes, sections. Info SASE. Baytronics, Box 591, Sancdusky,
OH 44870. Call 419-627-0460 evenings.

Antique Radio Classitied: Buy and sell vintage radios. Sample
$2.00. 9511-23 Sunrise, Cleveland, Ohip 44133,

HOSS'E USED August SPECIALS:; COLLINS 30L-1, $69500.
KENWOOD T5-5208 $359.00, DG-5%$139.90, TV-502 $189.90,
S1-1 $39.90, TS-5205E $379.80 YAESU YO-901 $379.90
FT-980 Witilters $1299.90, FV-101Z £89.90. ICOM IC-451A
$4459 .90, /C-451A $469.90. Phone or send SASE for used list
Over 200 used, 7,500 NEW ham items in stock. MENTION AD
Prices cash, FOB Preston, We close at 2:00 Saturdays & Mon-
days. ROSS DISTRIBUTING COMPANY, 78 South State,
Preston, ldaho B3263 (208-852-0830)

DENTRON RADIO CORPORATION: The New Dentron Radio Cor-
poration. Let It be known that Dentron Radio, the Mew Dentrol
Radio Company will not be responsible for any company offer-
ing repair, or warranty service, replacement parts, or claim to
nawve Dentron Radio Parts for sale. This will remainin force un-
til otherwise advertised so. Thank you. The New Dentron
Radio Company Corporation. Discovering vast new horizons
F.O. Box H, East Rockaway, NY USA 11518, Telephone
516-536-2620

ZIMMBEAM. Phased ''V'' beam antenna (K4JZB), need
technical help, send tel. no., arrange SKED. Gary Van
Overloop, VEGBIJ, 4444 33 51, Red Deer, Alberta, CANADA
T4AN ON4.

ROHN TOWERS: Wholesale direct to you. 34 % discount from
the Rohn dealer price. All products available. Also, very low
prices on Antenna Specialists antennas and Andrews Heliax
Write or call for catalog and price list. Hill Radio, 2503 GE
Road, Bloomington, IL 61701-1405 (308-663-2141)

ROSS'S NEW SPECIALS (August only) ROBOT 1200C
$1299 90, HY-GAIN EXPLORER-14 $329.90 ICOM IC-2AT

$198.90, 1C-45A $2798.90, IC-47A $389.90, IC-751 $997.90.

KENWGOOD T5-9405 $1599.90, R-1000 $399.890, TR-35004
$249.90, TM-2570A $45590, TS-4308 $659.90, TH-21AT
$205.90 W/PB-21, VFO-120 $139.90. YAESU FT-720RVH
$249.90, FT-757GX $749.90, FRG-7700 $369.590, FRG-8800
$479.90, FV-101DM $269 90, SC-1 $149.90. Over 7500 ham-
refated items, allmajor lingés  Phone or send SASE for personal
price quole. MENTION AD. Prices cash, FOB Preston. We
close at 2:00 Saturdays & Mondays. ROSS DISTRIBUTING
COMPANY, 7B South State, Preston, Idaho B3263
(208-B52-0830).

REPLACE RUSTED ANTENNA BOLTS with stainless steel.

- Small quantities. Free catalog. Elwick, Dept. 602, 230 Woods

Lane, Somerdale, NJ 0BOB3

Ce4 & C128 SOFTWARE: Send SASE for list. P.O, Box 387,
Chillicothe, OH 45601

FOR SALE: ANTIQUE and modern electronic parts and tubes.
SASE for list. H. Lash, 19 E. 157th Street, South Hollangd, IL

60473

FOR SALE: RCA Aircraft RCVR 2-4/5-13/2.3-65
AVR-THLN $25. AN/GRC-8 Manpack RCVR 2-12 MHz $20
ANI/GRR-5 Vehicular RCVR 1.5-18" $25 National NCX5
Transceiver $75. National NC178 6-31/47-56 MHz $40. Zen-
ith Transoceanic BGOOSYT “oldy' $25. RCA Transoceanic
style 3BX671 $25. JVC box .55-26 MHz FM & tape $35. Physi-
cians radio network SCA receiver $20. Sony AN-1 active an-
tenna £50, TRS-80 Mode! | wisoftware & 2 drives $350, Uniden
Bearcat scanner #170 11 band 16 ¢h $100. MSI Data Corp
handheld computer MSIB8S $50. Symbol Technologies laser
gun .B mw HeNe $75. Heath IT-121 transistor tester $20
Codestar Code Reader MBA $100. Bell & Howell design con-
sole $15. Panasonic auto dialer 60 entries $40. 0. Hunt, 284
Maine St., Brunswick, Me 04011 (207-729-8815)

FOR SALE: Swan 500C with PS and manual $300. Swan 350A
with ACIDC built In$200. Midland 13-500 2 meterrig, 144-148,
manual and mic $85. Murch antenna tuner with instructions
$75. FT-101E 10-160 works only on AC, comes with manual
and mic $300. DMP100 R/S printer with manual $100. For
more info on above send SASE to. P.O. Box 518, Whitehouse,
FL 32220

WANTED: CB magazines from other countries such as
France, ltaly, Spain, Australia, England, etc. If there are any
C8 magazines still being printed in the world, please send
names and addresses of publishers and/or sample issues.
Service manual for Motorola PT-300 lo band, and manual for
PT-300 charger model XNLN 60294, Rules and regs to be-
come a CBer in other countries. Service manual for Chrysler
car AM/FM radio model 4048553 and Motorola AM/FM cas-
sette for cars model TC 890AX. VCAs Photofacts and training
manuals from any companies. Sockets for new picture tubes
for an EICO CRT Tester Rejuvanator. CB series Photofacts.
Radio systems that work underground in mine shaft, gallery,
etc. Looking, too, for magazine articles relating to that, and
companies that manufacture such equipmenl. Contact Re-
jean Mathleu, VE2EUI, 1897 Third Ave.. Val d'Or, Quebec, JSP
4MT7 Canada.

BUY, SELL, COLLECT, and restore early tube eguipment?
Early receivers, tubes, and telegraph gear? Join AWA, which
sponsors oldtime “'meets,’” flea markets, museum, and jour-
nal with free want ads. Annual dues only $8. Write: Bruce Kel-
ley, W2ICE, Rie. 3, Holcomb, NY 14489

CHASSIS AND CABINET KITS: SASE. K3IWK, 5120 Harmaony
Grove Road, Dover, PA 17315

CABLE TV CONVERTERS & EQUIPMENT: Plans and parts.
Bulld or buy. Send SASE for information. C&D ELECTRONICS,
626 Flowerdale, Dept. CQ, Ferndale, M| 48220.

ELECTRON TUBES: Radio & TV lypes 75% off list price. Huge
inventory! Also industrial types. Send for the free catalog to-
day or call toll free (800) 221-5802. Send for B0% off tube
listing. Box CC, Transleteronics, Inc., 1365 39th St., Brookiyn,
NY 11218 See our display ad this issue

TOWER 40 foot crank-up self-supporting US Tower MA 40,
nevar used. List $735. Sacrifice $§350. You ship. Call 315
488-6840.

Say You Saw It In CQ

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.

i

heavy duty

Network Series

The Series 1000 features a strong solid mounting system, a
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 _
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
1000
computerized control unit. Phone toll free 1-800-423-6417,
in Minn. 1-800-542-5009, or write: TIC General, P.0. Box 1,

Thief River Falls, MN 56707 e i pesson of ao-sianc secrones.

ring. It has a permanently

interfaced with PRO-SEARCH™
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MOBILE ANTENNAS & ACCESSORIES
Dy af AC/OC Electionics)
Routs | Bus 408-C Pond Rosd, Burtingion, NC ITT14

YAESU OWNERS. Hundreds ol modilications and improve-
ments for your rig. Select the besi from fourieen years of gen-
uine top-rated Fox-Tango Newsletlers by using our naw Com-
prehensive Index. Only $4 postpaid with Rebate Cerlificate
craditable toward Newsletters purchases Includes famous
Fox-Tango Greensheet and Fiiter inforration Tor your rig (i
specified). NdML, FTC, Box 15944, W. Paim Beach, FL 33416
Telephone {305) 683-9587

FREE OSL CARD SAMPLES. Quality cards at low prices, wide
selection available 100 FREE miniature cards with each
order. Write for free samples. KETGY, Insta-Copy, R1. 1, Box
1488, Roosevell, Utah B4066.

/K ~PORTAQUADS

[ /s 2MTR & 220 MHz
" FOLDSINTOCASE CA ADD
SPECIFY BAND $73.95 6%TAX

T RADIO ENGINEERS

F i

& 3941 MT. BRUNDAGE AVE.
SAN DIEGO, CA 92111
619-268-7988

—GEP's COAXIAL SALE—
BELDEN 9913 Up 10 99 fi. 381, 100 ft. and up 38M.
BELDEN 2267 RGZ13 1o 99 1 40/, 100 11, and up 38M.
BELDEN 5214 Up 1o 99 1. 3SM., 100 ft. and up 33
BELDEN 8237 RGS 1o 96 1. 34T, 100 ft. and up 32M
BELDEN 258 RGAX $160.001000 fr., 17/

AMPHENOL Connectors & Adaptors
UG-210 N-typa Male cable end 100

UG-210 Fitted for 3813 cable 4.50
PL-259 UMF Plug silver plate 1.65
UG- 148U N plug to UHF jack 7.50
UG-8 N jack to UHF plug 850
UG-294 M-lype barrel conn. 4TS

P
s COMPLETE STOCK, SAME DAY SHIPPING
110-4 Route 10, E. Hanover, N.J. 07936, 201/887-6424

FOR SALE- 170 new radio and TV tubes with caddy, $100.
Trimm high imp. headphones, high quality, like new, $8. Used,
good UX226, UY227 tubes $5 each. SASE for info. H. Lash, 18
£ 157 St South Holland, IL 60473

WANTED: Ham car tags—Iidaho, Missour|, Nevada, New Jer-
sey, Oregon, Utah, DC, most Canadian. Buy or trade. Willard
Prentice, W3VBM, 2419 Chetwood Circle, Timonium, MD
21083

7 ELEMENT CUSHCRAFT A144-7 two meter beam, $28 inci
shipping. Service manuails. Kernwood TRO000 §5, Tempo
S1/2/5 $3. Charies Bright, 4115 Buckiey Ridge 1., 51. Louls,
MO E3125.

JUNIOR HIGH SCHOOL needs UR haip. Any old 2 meter, SWL
gear, and books needed for amateur radho program. Tks. G
Sikioot, cho JHS 180, 320 Beach 104th Street, Rockaway Park,
NY 11694.

KENWOOD Antenna Tuner AT200 Like new, 3125 Cal
201-5834207

WANTED: Hallicratters S5-38 receiver. Stale price and condi-
tion. A.J. Smith, 3410 Peninsula Rd. #7228, Oxnard, CA 93030.

SELL: Hallicrafters HT-37 very good condition, manual includ-
ed $100. Mike Popovich, KASHEL, 284 Langhorne St., Johns-
town, PA 15905 (weekdays 10pm 1o 11pm 814-288-6537).

WANTED: Kenwood TS120S, AT200, and a 1KW 10-80 M
amp. Contact KAQVFN, Tony E. Byrum, 520 N W. 33, OKC, OK
73118,

WANTED: | am looking for the following used gear for pick up
only, within 100 miles of my QTH. If you have any of the [lems
mentioned below, please contact N3DAB via Callbook. | am
looking for : ICOM 1C-502A, 202A, 402A, Swan 250C, Swan
Mark 6 amp, Yaesu FT-620 6M, most other 6 mater gear,
Yaesu FT-221 2M. Swan TV-2 2M xverter, Swan 500CX,
TOOCX, 160X, Swan ACC. If you have any of the above items, |
wouid like to hear from you and | will answer all inquiries. | will
test on alr prior to sale. No junk. Call 301-882-T745 and ask for
Tim or contact N3DRB via Callbook. Thanks es 73.

HEATH SA-2060A Tuner, $225. MFJ-406 Keyer, $45. Bencher
BY-1, 520, All mint. Bud, N7TBFN, 206-939-68099.

WANTED: Yaesu FR-101 D or SD receiver, TG-2 2 mater con-
varter, and ICOM IC-SP2 speaker. C.T. Huth, 220 Meimore 51,
Titfin, O 44B83.

WANTED: Bencher Key Paddies. State condition and price. C
Hays, 3675 Estates Drive, Si. Louis, MO 63033.

YAESU FT-208R, like new, wall charger, manual rubber
duckie, $200. You pay shipping. Joseph Schwariz, 11 Wind-
ham Loop, Staten istand, NY 10314 (718-698-8069).

FOR SALE: Swan 500C with PS, manual, $300. Swan 350A
AG/DC built-in, manual, $250. FT101E, manual, mike, org. box,
$300. R/S Pro-30 programmabie scanner, handheld, $150
Midland 13-500 12channel 2 meter rig. mike, manual §75.
More info send SASE to: P.O. Box 518, Whitehouse, FL 32220

NEED MORE ROOM: Must sell transceivers, recelvers, and
more. SASE for list. KABVHY, Mark, Box 116, Mystic, 1A
52574

TRADET? SSTV Robot 70 & BO for clean working R-390AURR
radio rcvr, Gary, WBBHLI, 419-447-8229

SALE: Kenwood TR-7T950 2 meter FM iransceiver, complaie.
Mint condition, $195. K4ANN, 118 N. Airport Rd.. Perry, FL
32347 (904-584-4344).

WANTED: Hallicrafters S-22R receiver. State price and conds-
tion. A_J. Smith, 3410 Peninsula Rd. #226, Oxnard, CA 83030.

WANTED: Alpha 76 or Drake L-7 or Kenwood TL-8922, Janel
QSA-6, Kenwood MC-46 TT Mike, Mirage MP-1, MP-2, B3016.
KOMK, 690 Vermilion Tr., Gilbert, MN 55741,

$1200CASH PAID for Collins antenna coupler type 490T. $800
for Radar set PPS-15. $200 for radio type PRC-77. Call or write
Michael P, Murphy, 11621 Valle Vista Rd., Lakeside, CA 92040
(619-561-2726).

WANTED: Any HAM software for the TI99-4A computer. Also
wanted, low cost working HW-T or HW-8. Please contact Terry
Dolan, 229 Holly Lane, Elk Grove Village, IL 60007 USA.
Planet Earth!

ALL MODE MOBILE TELEPHONE INTERFACE

FM - AM - SSB * 50 Hz.

NOW! With Hard Line Quality

® b
0T LINE-BET

Tl FwiRa
L LR

OPTIONAL:

TYPE SPEAKER/
MICROPHONE

DTMF TELEPHONE

HOTLINE-007 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. * Programmable CW 1D * 3 or 12 minute timer

+ Adjustable VOX both transceivers and *+ Adjustable microphone * Dial restrict switch
phone line, digital processing delay (DPD) and line gain, no lost words. * Ringback (reverse patch)

+ Will not transmit when frequency * Microphone jack for continued * Accepts speed dialing

is busy, 7 second clear time base operation, no need to change. * Operateson 115/220VVAC, 12 VDC

NO EXTRAS TO PURCHASE FOR OPERATION, TRANSCEIVER AND PHONE LINE CONNECT TIME 30 MINUTES

SETS THE STANDARD FOR OTHERS TO FOLLOW!
Commercial quality is your assurance.

1275 N. Grove Street
Anaheim, California 92806

NOTE: Prices and specifications subject to change
(714) 630-4541 without notice or obligation

CIRCLE 12 ON READER SERVICE CARD

i04 e CQ e August1986 Say YouSaw ItinCQ



CALL TOLL FREE FOR QUOTES

1-800-328-0250

1-612-535-5050
«* (IN MINNESOTA- COLLECT)
A

ICOM KENWOOD -
V
I KANTRONICS | W\ " TELEX HY-GAIN

EXPLOSION g S PSS iz

___ 5
EOI’ m& > 18003280950 Moo
QuI '

LARSEN j§ BUTTERNUT \

LOWEST PRICE MFL
VALUES!
y & rF ryvyw w N =

NYE VIKING AMERITRON
BUSTERS!
&
BEFORE YOU i
BUY FROM A ¢

|-

e WELZ g BENCHER L.

TNT ... WHERE YOU

GET THE SERVICE
WAREHOUSE (WE HAVE THE BEST SERVICE IN THE INDUSTRY) AFTER THE SALE!
VISA/MASTER CARD [—‘ S.A.S.E. FOR OUR
FREE SHIPPING ViSA | o ! : MON-FRI 9 AM - 6 PM CENTRAL TIME
ON MOST RIGS FOR CASH! memmmm BENCH-TESTED SATURDAY 9 AM - 5 PM

USED EQUIPMENT LISTING

4124 West Broadway, Robbinsdale, MN 55422 (Mpls./St. Paul)

CIRCLE 150 ON READER SERVICE CARD

GEM-QUAD FIBRE-GLASS
ANTENNA FOR 10, 15, and 20 METERS

Two Elements $235.00

e el e Measure Up With Coaxial Dynamics
r !F; .rti:;:.EEEETranscuna MOdEI 83500 Dlgl-" | ‘tﬂl Wattm eter

The “Generation Gap” is filled with the “new” EXPEDITOR, the
microprocessor based R.F. AnaDigit System.

The EXPEDITOR power computer....you make the demands, itﬂila

KIT PLETE the requirements.

WITEOM . Fmﬂfﬂmmabﬂlﬁfnmrd ANDI’Bﬁactﬂd
| power ranges.

e SPIDER * Can be used with the elements you

o ARMS now have.
e WIRE * Compatible with all Coaxial Dynamics
- ]
[ ]

INCLUDES U.S.
Customs Duty

line sizes and power ranges.

EEE:HJJE RE » 18 scales from 100 mW to 50 kW.

NEEDED Ganlactmtmwurnearestaumuﬂzad

Coaxial Dynamics representative or
2 element 2-meter Quad N/C on re- distributor in our world-wide sales
quast, offer with purchase of quad. network.

WINNER OF MANITOBA DESIGN
INSTITUTE AWARD

OF EXCELLENCE B
Buy two elements now — a third '
and fourth may be added later with
little effort. COAXIAL

Get a maximum structural strength -
: 3 DYNAMICS, INC.

with low weight, using our "Tride-
o ayvor 15210 Industrial Parkway
' Cleveland, Ohio 44135

GEM QUAD PRODUCTS LTD. 216-267-2233 1800-COAXIAL

Transcona, Manitoba, Canada R2C 275 L | - | s e .
Box 53 Telephone (204) 866.3338 Service and Dependability...A Part of Every Product

Please send all reader inquiries directly, CIRCLE 33 ON READER SERVICE CARD
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7 MILLION TUBES

Includes all curren! ob-

solete anlique, hard-to-lind
recewving, transmitting. in-

dusirial, radio/TV types
LOWEST PRICES. Major
prangs in stock

Unity Electronics Dept. CO

P.0. Box 213, Elizabeth, N.J. 07206

ST -

THE
"‘ "i E e |

WIREMAN % ¢ ""

1-800-433-WIRE

FOR ALL AMATEUR WIRE & CABLE
Belden & Eguivalent

(803) 895-4195 (SC & Ragchew)

CERTIFIED COMMUNICATIONS
PITTMAN ROAD. ROUTE 2. LANDRUM, SC 29356

CB-TO-10 METERS

We specialize in CB radio modification
plans and hardware. Frequency and FM

conversions, books, kits, repairs, high-
performance accessories. Our 11th year!
16-page catalog SE

r“'F o

NTERNATIO

WANTED: Manual and schematic for Swan Cygnet Model 260
Any heip would be appreciated. Tony Verchio, 820 Bowers
Ave_  Runnemeds, NJ 0B0TSE.

RECEIVERS. National NC-188 $75, NC-300 $£85, Hallicrafiers
538C $35, 538 $65, S408 $45, Knight Star Roamer $45
KBKZT, 2255 Alexandar, Los Osos, CA 93402

WANTED. Mint, ROUND S-Line, 5151, Coliins filters for
7553B-C, Heights or Universal aluminum tower sections. Tim
Colbert, WABMLY, Burton, OH 44021

MILLEN High Vollage Connectors #37001_ Red or biack New
$3.50 each postpald. Ralph, KATFAA, 16 Hansom Rd., An-
dover, MA 01810.

ATARI BOOXL, 1050 drive, 1025 printer, 1030 modam, as new,
covers, $325. Epson MX-80 printer, $135. Lanny Aldrich, N.
Springfield, VT 05150-0073 (802-886-8121)

KENWOOD YGASSCN1 Delyx 250 Hz CW filter, new $80, &
Kenwood SO1 TCXO, new $100 (both for TS-840/930), Collins
MM281 microphone $35 (for KWM-380). A. Emerald, 8956
Swallow Ave., Fin. Viy, CA 92708

ZIMMBEAM: Phased "'V"' beam antenna (K4JZB), need tech-
nical help, send tel. no., arrange SKED. Gary Van Overioop,
VEGBIJ, 4444 33 51, Red Deer, Alberta, Canada T4N ON4.

WANTED: Operator manuals for Hallicrafters SX-62 and
SX-42. R Miller, 5217 43rd Ave,, C1., NW, Gig Harbor, WA
28335,

NEW ANTENNA MATCHING PREAMPLIFIER: MILLEN R9'R
#92109, 30-60 dB galn without rear cabinet, GAKS tube.
$35.00 postpaid, Ralph Janninl, 168 Hansom Road, Andover,
MA 01810

FOR SALE: TET 2-element beam for 40M and Ham IV rotor,
package deal, U pickup. KDSTY, Ken Wolle, Box 134, Bufialo,
IN 47925, or phone 215-278-7808

HELP! Need any computer programs for the Atari 800XL relal-
ing 10 amateur radio. Will pay. N2GDS, 110 Tanglewyide Ave.
Bronxville, NY 10708.

MICROLOG AIR-1 Commodore 64 interface HTTYICWI/ASCII
AMTOR modifiable. Like new. $150 UPS included. N. Wald,
KDSNT, 3138 N. Seminary, Chicago, IL 60657 (312-935-0588)

YAESU FT-230R compact 25W 2M, new, $225 Cushcraft R-3
motorized 20-10 vertical, $135. Daiwa LA-2035 walky amp,
$60. K1LEC (802) B86-8121

TEKTRONIX Oscilloscope Probes, new, big discount, SASE
for list. Sell or trade for: linear amplifier pans, vacuum
capacitors/relays. A. Emerald, 8956 Swallow, Fountain Valley,
CA 92708

SWAP lor general coverage raceiver or sell 18 mm projector
with canying case Joseph Schwartz, 11 Windham Loop,
Staten Island, NY 10314 (718-658-8069).

H*A*A*K Radio Archives low tech newslefler. Enjoying
Radic. $1/35 Bimonthly. Electronic Avocations, 2308 Garlield
*304, Minneapolis, MN 55405

TV SIGNAL GEN. AM/FM 3-260 MHz $45 In circull capa-
cohmeter $30. HP-100-D Low Freg. Std. 10cy-100kc $85
KEKZT, 2255 Alexander, Los Osos, CA 83402

WANT: MINT Collins S-Line, 5151, SM-3, MM-1, 200 Hz, 500
Hr, BOO Hz, 3.1 kHz lilters. SELL- Extremaly strong 18° sguare
steal 60’ sell-supporting tower, $400 pick up only. T.N. Col
berl. WABMLY, Burton, OH 44021

WANTED: Kenwood TS-840S5, TR-2800A, Sateliite TV antenna
positioner, Sell: Drake L-75, WH-7-8575.00. Ten-Tec 252M0
20amp power supply $85.00. COR TR-44 control box $20.
KOMK 218-865-6541.

FOR SALE: Original AN/WRR-2 and AN/FRR-58 Technical
Manual, 235 pages of which there are 22 5page foldouts.
$45.00 plus $3.50 shipping. Maximillan J. Fuchs, 11 Plymouth
Lana, Swampscott, MA 01807,

WANTED: USA Ham Stamp First Day Covers postmarked An-
chorage, Alaska, December 15, 1864, to complete topical col-
lection on Amateur radio stamps. KLTHBV, Littie John, 4118
Mendenhall Bivd., Juneau, Alaska 99801 .

SCOPE 511AD, H/P 200B AUDID OSC, BC 221AK Freqg Mir,
CP-1 plus HAMTEXT C-64 Carl. Pickup only. Any reasonable
oflers. K2FS 1-718-353-84B85.

FOR SALE. TH-4 Hy-Gain 10 thru 20 mir TR1 beam $35. Na-
tional NC-183 all band receiver $125. Zenith 3000 Transoce-
antic receiver $100. Concord Mod 444 Reel tape recorder
£20. 5834 transcetver 10-80 mir with SB2-LA linear ampiifier
$£275. Two Sears 3 channel CB walide talkies $15. O-Tran bal-
ancing transformer for dipole antenna "new” $12. Heaath
RD-1 resistance decade $10. Haath AM-1 antenna impedance
meder $10. Allin good condition with manuails. U-pay shipping
T.X_Brown, RD1 Box 225, Forksville, PA 18616

WANTED: 18 1100 counter working or nol. Fred, Box 706
Orange Clty, FL 32763

BULLETIN

For more than 40 years we
3 nove been serving the amateur
¥ community with QUALITY PRODUCTS and
DEFENDAELE “SERV--CE' and, we fully intend to
carry on this proud tradition with even MORE new
product lines plus the same “foir'’ freatment you've
come 1o rely on. Our reconditioned equipment is of the

finest quality with 30, 60 ond even 90-day parts ond

AEA DRAKE MOSELEY

AMECO ENCOMM

AMERITRON HUSTLER

ANTEK 1COM

ARRL JANEL

ASTRON KANTRONICS

ANTENNA KDK
SPECIALISTS  KIM

BLW LARSEN

BENCHER MEJ

BUTTERNUT MINI-PRODUCTS

CUSHCRAFT MIRAGE

DIAWA

Write today for our latest

Bulletin/Used Equipment List.
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SATISFACTION!

STORE HOURS:

-5 P.M. (CST)
MONDAY thrw FRIDAY
OPEM SATURDATS
from 9-1 PN, (C3T)
CLOSED

AMATEUR CENTER

“AMERICA’S MOST RELIABLE AMATEUR RADIO DEALER™

SELL-TRADE

New & Reconditioned

HAaM EQUIPMENT

Call or Write Us Today For a Quote!
You'll Find Us to be Courteous, Knowledgeable

and Honest

pHone (605) 886-7314

MAIL AND
TELEPHONE

ORDERS
WELCOMED

They re our
business !’

AEA AMT-1. REGULARLY $479.95
NOW ONLY $299.95
PP THE AMTOR TERMINAL UNITII! Works with any
P.O.Box 73 ASCIl terminal or personal computer with a terminal
208 East Kemp program. Also works RTTY, CW, ASCIL.

Watertown, SD 57201
CIRCLE 59 ON READER SERVICE CARD

ORDER YOURS TODAY ! Limited quantities.

Say YouSaw ltIinCQ




- J N
Crystal Filters, | || (7 KA (’ ;I [ ver t|1+3 to E
8 & 10 Pole for o F
Kenwood, ICOM, | B e O | EC1 YOU GE#H
and YAESU Perfect Fit 7 . '__-j:; e o Golor — “Cloud Gray
NEW TS-4408 SSB 2.1 kHz matched filter set: consists L ' Ll o Choice *Teal Blue
of one each 455kHz and one B.BMHz B pole crystal 'EG? G;'d
filters - $150.00 : o lear «Slate Gray
TS-4405/430 2 Crystal Filter Package consists of 2.1 or Finest —— . ke plastic-coated *Silver Gray
1.8 kHz SSB, 400 Hz or 250 Hz CW filters - $110.00; PAK Nylon e e = \ ‘Double backing”
Individual crystal filters - $60.00 each Water- Amateur Radio Covers Strength
TS-940/930 CW 400 Hz 8-Pole match set, mounted on Repellant $7.99t0 $11.99 Edge-Seam
rinted circuit boards - $150.00.
[TJ‘:}TEMDEE;;{;H S::SG;T-SE.ESL kHz 8-pole matched set - *KAGIL now has MINI-Covers for your
£150.00 accessories » Cover-protection for units up to ( Visit the KAGIL booth
930/940 SSB - Electronic Switch Kit - Transmit through 15inches (38 cm) total H x W x D—(or less)— at San Diego National Convention )
original filters - $30.00 efrom $1.99-2.39-3.99; Lt. Gray & Inca Gold only
TS-430 - - $75
SRS SaB SN = LRads il 315,00 ForFASTER Service, Send SASE foday for samples, “Attention: Get a FREE MINIcover
EXACT rupli-:ﬁ!iﬁﬁuﬁ??d!&cnm AT £99.00 brochure, Extensive List/Info: when ordering 2 or more regular
EXACT replacement for FL-524 L $85.00 KA(J | l_ P.O. Box 06 ?80 Portland. OR 97206 Dustcovers - Limited Time Only
For ICOM 2?1:4?1 ) [~
gﬁ dl,gl:?EsIE 55 band filters .. . . SB5.000 %éggg
FL30, FL32 & FL45 wire-in replacements _ $60 CIRCLE 20 ON READER SERVICE CARD
Check RS#A for NEW filter selection guide covering many
aother radios.
INTERNATIONAL RADIO INC.
74T SW South Macedo Bivd. Port 5t. Lucie FL 33452
@ (305) 879-6868 VISA '
T
CIRCLE 190N READER SERVICE CARD :

THE BEST PLACE to BUY, SELL or
TRADE NEW and USED EQUIPMENT |
NUTS & VOLTS MAGAZINE m

HAM GEAR

TAIL WAGGIN’

BOX 1111-Q = PLACENTIA, CA 92670 | COMPUTERS
(714) B32-7721 AN © GETICH
Join Thousands of Readers Mationwide “ﬁ;c[._ﬂmiur
Every Month .':‘;::ﬂ'ﬁu

ONE YEAR U.S. SUBSCRIPTIONS || comromenrs « xirs
$10.00 - 3rd Class » $15.00 - 1st Class ANTIQUE ELECT

PLABLHC A T D MS
“HE.DD- Lifetime - 3rd CI!!!E

FLANS * SERYICES

40m Phased Array
—the Easy Way!

GO TEN-TEC

XMTR

OPTI- PHASOH o Amhais TEN-TEC’s ULTIMATE high frequency mobile antenna compli- [

® Change direction instantly Ao 1l A T T e desi S

= High F/B, adjustable phasing ments tﬂ ay's smaller cars with a sleek high performance design %

= Low SWR over entire 40m band measuring less than 62 feet and weighing a bare 12 ounces. You'll =5

= Just 2 dipoles gives 4 db gain never have to fold the ULTIMATE antenna . . . or guy it with fishing |3

B119.95 e line to keep it vertical and resonant at hlghwa}r speeds. There's less %

o mﬂwh;f:’fg*r%ﬂ?rﬁtt:g?mamg mass to resist the wind, yet the ULTIMATE is ruggedly built, easy %

ICOM. AMERITRON. LANRSEN, MDELé‘I’. ETC. o il'l.!itﬂ“, and pﬂﬂkﬁ-ﬂ no cnmpmmise pl.lﬂﬂh SO necessary in mobile %

: operations. =

SIJ%NCS The ULTIMATE features a longer coil housed in a durable fiber- '

\ elass shaft. Air is forced from the coil housing and replaced with %

1587 U.S. 5;:“3} ETE’E‘,"&? OH 45385 helium, a stable gas that mixes with no other elements so it helps

’ eliminate corrosion. | _ %

CIRCLE 120 ON READER SERVICE CARD A telescoping stainless steel whip helps facilitate tuning. The mount- %

HOMEBREW TELEGRAPH or wireless keys or paddies iﬂ%ﬁﬂﬂulﬁ i Chl‘ﬂ!ﬂE-plﬂti;.‘:;_il ‘bl'ﬂ:iﬂ Hﬂd ik s 10 ilhjf g i Zﬁ%ﬂlﬂl:ﬂtﬁﬁ %
St _ . . Lo even “‘easy-on-easy-off'’ antennas cover 10 through 80 meters. |

rpote i g Switchable Mobile Matcher available for all bands. %

WANTED: Older model bugs, unusual bugs, and miniature . %

a5

1

hand keys. State price, condition. Dave Ingram, K4TWJ, Rt.
11, Box 499 #1201 South, Birmingham, AL 35210, SEE Ynur dEaIEr or writE
FOR SALE. CQ/Ham Radio/QST/73 magazines @ 35¢ (thru

1975) and 50¢ (1976-up) each, including shipping. WELS, 2814
Empire, Burbank, CA 91504

e e i 'lr'lr TEN-TEC, nc.
CERTIFICATE for proven contacts with all ten American dis- . SEV'EH‘V“_LE TENNESSEE 37862

tricts. SASE to WELS, 2814 Empire, Burbank, CA 91504 brings
data sheel.

Please send all reader inquiries directly
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ALL BAND TRAP
“SLUPER” ANTENNAS !

FULL COVERAGE! ALL BANDS! AUTOMA-
TIC SELECTION wiith PROVEN W astherproaf
sealed Traps - 18 Ga Cepperweld Wirsl
GROUND IUUHT SLOPERS - Ne Radisia

WANTED: ICOM IC-SP2 spaaker, YAESU TC-2 2 mealer con-
verter, and YAESU XF10.8HS CW filter unit. C.T. Huth, 228
Malmore St Tilfin, OH 44883

WANTED: Schematic or manual for Clegg FM-DX. C. Hays,
3675 Estates Dr., Florissant, MO 63033,

NORTHEAST ELECTRONICS

WANTED: Instruction manual, schematic, and mods for the
HW-3. Will pay for original or copy and return. David Talllard,

needed 1t water toucetl 1952 MACARTHUR ROAD

o e -l"'l‘l-

AH'\‘ ln.ﬂl fram Strlw_ e 60 degrees Tor erTEHn-LL, PA 1“52 KCBGP, B3096 Hilicrest, Westland, MI 48185
gxcellent “SLOPER™ DX Astesas Caln or
besd B seywhers yuu need tel 2000 Wett 1-215-820-0112 WANTED: Information to connect Western Electric 50A oper-
: ALMOST INVISABLE - Mo ons will know you 920 Laurel Rd., North Paim Beach, FL 33408-4021
have & H-Pawesr DX Aatenna. ldesl For CONDOs APART -

MENTS- RESTRICTED AREAS - Pre-tuned far 2-1 or lusa YOUH Rﬁnlﬂ NEEDS

SWR ever ALL bands fexcept BO-160-3008t) Neo sdiest- FOR S.A.LE Palomar 1:1 beam bailun $52 85. Drake 100 watt
ments nesded - EVER. COMPLETELY ASSEMBLED, whh Guaranteed Expert Repair Service low-pass filter $9.95. Heathkit programmable healing control

e e B e iy T R E.D- 1 :;E ﬂ[g:.;rm $29.95. W1TSP, 70 Pauisen Rd., Wa-
n, .

TIONS!

Na. 10805 - BO-d0-20-15-10 — 1 trap 49 fr.— $589.95
MNa. 0405 — 40-20-15-00 — 1 trap 26 N.——S50.95
MNe. 10205 —— 20-15-10 1 trap 13 h--—-ﬁ?.ﬂﬂ
Ma. 1018 S-160-80-40-20-15-10 -2 trmpa B3 . = 9.95
SEMND FULL PRICEFOR PPDEL IN USA (Canadais $5.0U
axtrm Tor postage oic) or order osing VISA, MASCARD -
AMER EXP. Give Mumber Ex Date.  Ph 1-308-236-5333
washdayn. Wae ship I'n 2= :3 t-ntFu Cia 14 dayn) Guarantsed

WANTED: Used 144 MHz repeater in working condition. Write
1o NCOW, Bill Bishop, 312 Minneopa, Ottumwa, LA 52501

FOR SALE: Swan-250 6 meter with power supply, speaker,
and manual, $150. 68 CMC madios VHF FM $10.00 ea
WDEFHY, 503 Linden S1., Leesport, PA 19533

WANTED: SpeedX bug, preferably pre-WWIl. Ralph Conly,
819 Hanrletta Ave., Sunnyvala, CA 94086,

HEATHKIT 1G-102 RF Signal Generator $25; 16 Key Pipo
touch-tone pad $27; Half-size 80 meter dipole $24, Charles
Hright, 4115 Buckley Ridge C1., S1. Louls, MO 63125.

1 yr = 10) day maney bac
'"E.ETERH ELECTROMNICS
Dept. AC Keasrnsy, Mebrasks 68847

NEED TUBE CHARTS (or copy of) for 550, and 610 panel, tube
tester, B&K Dyna-Quik model. KATWZM, 312 Fller Ave., Twin
Falls, ID 83301

WANTED: FTV-T00 VHFIUHF Monoband Transverter for
Yaesu FT-77. Also modifications for Regency HX-1200 Scan-
nar. Marvin Rosen, N3BOA, 20 W. Madison St Baltimore, MD
21201 (1-301-685-6308).

Automatic
MOBILE ANTENNA

Proven commarcial design ® 5 band Auto-
manc Antenna ® Ragures no manual switch-
ing or resonstor changing 500 wafty PEP
power rofing ® Large center loading codl
® Corrpson resestant consirucion ® Special
modeis gvasdabie lor commescial or marftime
freguences @

TELEGRAPH KEYS. Collector seeking pre-1935 bugs, Spark
keys, and pre-1900 teiegraph keys. KSAW, Neal McEwen,
* ROM-116 1128 Midway, Richardson, TX 75081 (1el. 1-214-234-16853)

e RTTY-CW H*A*R*K: Radio Archives “Low-Tech” newsietier. Recording
® TRS-80 MOD III/1V amateur anecdoies. $1/86 bimonthly Timm, 2308 Garfieid
*Trodemark of Tond 304, Minneapolis, MN 55405.

THE MARTIN €O. BN e
P.0. BOX 982 MARYSVILLE, WA 98270 JIRVCIvmesy Fachn, 11 Fmout Lo Sammeaco MA

124.95 \nciudes shipping

GENE HANSEN CO.
1000 Hansan Road.
Corraias, NM BT048-0419
{505) 898-3251

From the Hams at ColoRadio Research
The Model 950A Multi-protocol Terminal

* PACKET

* AMTOR

+ ASCII

* BAUDOT

+ CW

* VIDEO

* RS-232C Port

* Fully programmable
tones (1-3000 Hz)

« All standard baud
rates, 45-1200 baud e d | J— i-

* TTL port for —“:.ﬁ':.";.t‘l

station control ERRANN ‘.ri 1 E

* 12 VDC operation
(except monitor)

* Menu driven display

* Multiple windows with
screen editing

« On-screen cross-hair
tuning indicator

« 2 year warranty

.. |

*Separately,
Zenith ZVM-1220

(amber) or
ZVM-1230 (green). . .$100

Keyboard ...........$100

*Introductory price good through 8/31/86. Regular list price $699.
Dealer Inquiries invited. 30 day money back guarantee. 2 year warranty.
Send for a free brochure or give us a call today!

710 Grove Ct. Loveland, CO 80537

Z oloRotw

RESEARCH

|
I
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it’s Back!

i

|

;
THE AMATEUR RADIO '

I ©

E ! E o

| = N

| = E
ANTENNA e

| "
HANDBOOK BEE i

[ -] —

SESeLaee 8 0
CAPT. PAUL H. LEE, USH(RET), NePL | E = E | -

| 2 & 4
Capt. Paul H. Lee’s Vertical : S E § -
Antenna Handbook became a | - & e 5
classic in its first printing. Out of g (e 158 ¢
print for several years, this Second - . 0 & o
Edition has been brought out in response to your demand and the ' _— : e % -
needs of the service. Among the topics covered are vertical ' _E oy a > 5
antenna theory, design, installation, and construction. Specific | . o o x S,
information is given on vertical amrays, feeding and matching, |exT £ _§ )/
short verticals, ground effects, and multiband and single-band lgs & o - '
verticals, plus there is a section that answers many of the most I—EE E . <
commonly asked questions about vertical antennas for the | 25 E-g L g “
amateur. The Second Edition features an addendum on antenna L ey L - = -
design for 160 meters, the band that finally is coming into its own. (SZT22 . 2B <

Co *o= s © =

IO~ gx O zg0o O

Order your copy now.

HUGE ANTENNA SALE

SPECIAL PRICES ON
' ALL ANTENNAS IN STOCK FROM:

HAM STATION DIAVIOND
222‘:: Eﬁfuﬂi.. en nntel\ﬂﬁs on hy-gain amateur

Evansville, IN 47710 5 Mﬂm Ihlm e Crank-up Towers ¢ Rotators
Stove Hours * HF Beam Antennas
MON-FRI: 9AM-6PM == * Rebates are based on itemized proof of pur-
SAT: 9AM-3PM chase dated July 1 to September 30, 1986.

CENTRAL TIME T i Each product must be itemized by model
number and price.

WARRANTY SERVICE CENTER FOR: * Rebate:
ICOM, YAESU, TEN-TEC $200 on HG54HD/HG70HD Towers
: $100 on HG37SS/HG52SS Towers
TERMS: : $ 50 on any Hy-Gain HF Beam Antenna
Prices Do Not Include Shipping. purchased with Ham IV or T2X or HDR300

Price and Availability Subject to Rotator

Most n[r::::;m,m T:.HSTM Day _ : 3 Time is limited - Rebate Offer
wea | COD's Welcome E Expires September 30, 1986.

DISCOUNTS ON RIGS AND ACCESSORIES FROM:

AEA, ARRL, ALINCO, ALLIANCE, ALPHA-DELTA, AMECO, AMERITRON, AMP SUPPLY, ASTRON, ANTENNA
SPECIALISTS, BENCHER, CSI, CALLBOOK, DAIWA, ENCOMM, HAL, HEIL, ICOM, KDK, KENPRO,
KANTRONICS, MFJ, MICROLOG, NYE, PALOMAR, ROHN, SANTEC, SHURE, TESYSTEMS, TEN-TEC,
TOKYO HY-POWER, VIBROPLEX, WELZ, YAESU

For Orders and Price Checks Call 800-523-7731 lsr':;:: Eﬂ';:_'?faﬁffég.?;sg
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FREE INFORMATION
Spider Antenna >« SERVICE

They are your assurance of quality For further information on products, dealers, or literature
and performance in this issue, circle the appropriate numbers below. Be sure

F to include your name and address before malling.

Is F actory Pre-Tuning Good? R

No—It Just Does Not Work! R Bad &8 8 B aREAE NS
Every HF mobile installation has its E 13 14 15 18 17 18 19 20 21 22 23 2
own characteristics, and the antenna

must be tuned to fit them. Only the E 25 20 27 28 2% W ¥ 2 N MU ¥ 8
Spider™ Antenna with its patented 37 38 3 4 41 42 43 M A5 M AT &
tuning sleevea can be tailored by the 40 50 51 52 53 54 55 58 57 58 58 80
user to fit his own requirements. If the

antenna is later moved to a different 61 62 63 64 o5 68 67 68 & 70 N n
installation, the Spider™ can always be 79 74 76 78 TT TA 79 B0 @81 82 83 o4
re-tuned as needed. 85 088 87 B8 B89 00 91 92 93 B4 85 90
Beware of Cheap Imitations’ 97 98 99 100 101 102 103 104 105 108 107 108

100 110 111 112 113 114 116 118 117 118 119 120
129 122 123 124 1256 128 127 128 12 130 11 132
133 134 1356 136 137 138 139 140 141 142 143 14
145 148 147 148 149 150 151 152 153 154 155 158
157 158 158 160 181 182 163 1684 165 188 107 188
189 170 171 172 173 174 176 178 177 178 1 1™

The Most Convenient
Antenna for
Mobile Work

No more stopping to
change coils. Once
the Spider™ Antenna
18 tuned for 10, 15,
20 and 40 (or 75)
meters, just switch
your transceiver from J—/—-
band to band-—the

antenna will follow ==

by itself, ;

Wae Have No Dealers~=Order Direct
MULTI-BAND ANTENNAS

TI31 OWENSMDUTH AVENUE, SUITE 283C
CANDGA PARK, CALIF.. 91302
TELEPHONE: iBT1B) 341-54&8D

Insert lssue date here

(month) (year)
(must be completed to process)

Oxo>0 ZO==HpZmOmMZ—

IC-751A 4

4 F1.757 GX

KANTRONICS §
KPC-2400
. PACKET AT 2400 BAUD
T™-2570A T 4 5 o
PAKRATT PK-84 TH-21 m-

KENWOOD

TR2600 TH-21A

k- Ts-sas | 75-9405. —
Britt’s 2-Way RadiO ssies & servics

2508 Atlanta Street All Of These “Goodies" And Many More At Super Savings.

Smyma, Georgia 30080 Come See Us Or Call 1-800-241-2027. SANTEC &

Belmont Hills Shopping Center 20T
CIRCLE 67 ON READER SERVICE CARD

WELZ CORP. |
VEWRIPOWER METERS
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PREAMPLIFIER Advertiser's Index R-X NOISE BRIDGE
AEA/Adv. Elec. Applications. ... ............ ool
AL oo sty A =y Y .09
AVC Innowations. ... ... L.
Alinco Cormp......... 8
Alphe-Deits Comm. .. .09
Aluma Towers.. ... . n o
Amateur Electronic Supply . -
Amateur Radic Ops Yearbook a8
Amidon ASBOCIBeS. - - - . - - - v csccsssmasaccrssnena s 82
Astron Corp.. v 1B
Austin Custom Antennas AP .M
R R R o Ly gy g e A 108
T T N A R S g 40
Bt 2 NEY BB, . . ... cvcvrnrrrrsnsmnmnnnssnssens e 110
Burghardt Amateur Conter. . .......coiaaaseanrcnssssid 108
Buttermnul Electronics. .........rvrrrrrnmseanassnrronns 3
CBG INERMBMONEL. oo ¢ cqitoitarnrsonmnminntntssassss 108
o M N 8 |1 5 SR s o 94 l
Can't hear the weak ones when conditions E;"'";‘,’,E:"'{T{".“f“ff"_’j‘l' FFFFFF Vit SRR E R ot S
srebad? Reosiver lacks sensitivity on 20, 15 St et R T - sLearn the truth about your antenna.
or 10?7 Get the world famous Palomar pre- mm m ﬂ:qm .............................. gg
amplifier. Tunes from 160 to 6 meters. Gives RTINS o s ¥hia Frsuna st s ER 4T
20 Eh extra gain and a low noise figure to D T s e L - cuserE s Sl The Palomar R-X Noise Bridge tells you if
bring out those weak signals. Reduces im- m'm R e i . g your antenna is _msunant or not nnd,h if ltl I:
age and spurious responses t00. Doc's Communications. .39 not, whether it is too long or too short.
o o R A LB gives resistance and reactance readings on
M et s e R e 187 dipoles, Inverted Vees, quads, beams,
An RF sensing circuit bypasses the pre- Geeritn Coasiiting. L po
amplifier during transmit. The bypass han- Eﬂmminr En-pn_ .............................. En multiband trap dipoles and verticals from 1
......................................... 1
dles 350 watts. Sair Racio Saies T8 to 100 MHz.
R RS SN SIS 7
Model P-410X (for 115v AC) or Model || | Fox Tange. . . il 1l Why work in the dark? Get the instrument
P-412-X (for 12.v DC) $1498.95. Model! P-408 ARG s s v na iy ddaRitish e izt ] that really works, the Paln:sar H-:‘N::;a
(SWL receive only for 115-v AC) $129.95. Add ::| mmi::mn-. o SR s ol o aa s N T N 58, ;g Bridge. Model RX-100 $59.85 + ship-
$4 shipping/handling in U.S. & Canada. Cal- e o e e s S TS ping/handling in US. and Canada. Cali-
ifornia residents add sales tax. The Ham Statlon, Ihc... -+ 111414102 o0l 0w e s
R T Y 1 VO o i B1
Heath Ef&i ................. R T e ﬁ
IGOM America, ING..........c..... S e R Cov. IV
LOOP ANTENNA Ao Rar, it cms e vraievivereut 508 jor SWR & POWER METER
Jonsen Toold. ... ..cooueuus 08 0 e T - -
JON S OGO v v arvrnsansrsnanssssasvsrsisnsnatiiil
K2AW'S Blloon AlIgY. .. .....c.ccoovsacinanisnnnsncnna B
L R i R S e el 12 107
T N L QT 25 - . -
B L S et 1 B a s s b s I T e Ty aeas Cov. i, 1,2
Larsen Antennas . vannalD
LaRue Electronics. .38
LB PV . . ..o csirfamas Fienes it bbsrdntsvaaynalins 8s
MFJ Enterprises. 5
Madison Electronics .53
Magnum Distributing .. .8
Martin Co.. . .. 108
Martin E nuﬂng : SRR S IR e
Meamphis ' Ei-lcirumu - . - ...80
Ma! Antennas....... : S et -
Minds Eye Publications. .. .. G Fo A R
MiragaLM. .. .......... T R e s P AR e 1 40, 41
Missourl Radio Canler. . ......ccccvcrevnsssnnsannns 12
Moblls Antennas & Accessories. . . PepL g ey
DI o0 Lo v s 3o T T 0 v vm oy vt e s po b B ok 104
L BT RO RERAAT AP A E R T R e L4
ORI G0 v o B 0 6 pie e s s s s By 4 78
NI EIBCHIONIOR. . . .\ .+ vusseeeinsesainnseaannns, 60
Northeast Ell:trunlu Eup n!r I:'ru ........................ 108
Nuts & Valts. . O MNP Py i g e
E Eul:ﬂrﬁniu ....................................... ;?
Loops plck up far less noise than other an- Ay R A AT S X - «The only meter that shows PEP out-
Brman. And they. Rl fiull OULIMEIENSAOs. w En icn:ﬂi """""""""""""""""" iﬁ put directly, accurately, instantly
Palomar brings you these features and A G : s '
more in a compact desktop package. The QBP0 1&
wideband amplifier with tuning control ﬁ%ﬂpﬂ,_ """""""" 14 Shows power and SWR on bright red light
gives 20 db gain. Plug-in loops have exclu- :: m‘ -“ St o ok ﬁ bars. See PEP and SWR while you talk! Au-
sive tilt feature for deep nulls. Loops are Radic Amateur CRIIDOOK, INC... . . ... vvuurreerunsenen _ :E tomatic “hands-off" SWR reading. Power
avallabile for 10-40 KHz, 40-150 KHz, 150-550 T Ui o = KA iy ranges 20-200-2000 watts. Works from 1-30
KHz, 550-1600 KHz and 1600-5000 KHz. eamrn LA A T or LR MHz. For 115v AC. 220-v AC and 12.v DC
ey, S N0 St modeis also available.
Model LA-1 Loop Amplifier $84.95. Plugin | | Sro Siee. corpe.’ ... 01010
Loops (specify range) $62.95 each. Add $4 mmmﬂm; ff:ﬁ-- teeesasssssiesssisseasatenans E Model M-827 $129.95 + $4 shipping/han-
shipping/handling In U.S. and Canada. Cali- s sl e A e ke T dling in U.S. and Canada. California resi-
fornia residents add sales tax s ReN e R e USRS 800 SRS K.
e TR e e oy el e A T L S 102, 103
=y pll': ;;:‘Iil:ll.l':' Padio SMe8. . .vviiiviainiaivianiinniibs TE “ *‘
O — ;:'r!r: rp...'.'.'.‘.'.'.'.'.'_'.'.'I.'f.'.‘.'.'_'.'.'.'.'.'.'.'Z.'.'.'.'.'.'Z.'.'.'.'iég . NN
Send for FREE catalog that shows ourcom- | | Texes Towsrs. 11110101 e e Send for FREE catalog that shows our com-
plete line of nolse bridges, SWRmeters, pre- | | TR eRe® 0% 00 n IOt e o6 mesae Linciges T & I
amplifiers, loop antennas, VLF converters, Trigrllie .o p* amplifiers, loop antennas, converters,
audio fliters, baluns, RTTY equipment, to- Unity BIOCONICS. - .. o.rs. . ZZﬁﬁ'.Zf'fl:iii:'.i_'.'i".'i% II-III:: frl:'fh baluns, RTTY equipment, to-
Unbversal MIg. Co.. ... ....cooieeuen. e . :
rolds and more. ﬁﬁw"""‘“‘“m ORI, + oo e e re R L N
S PSS b e St SO BRI [
PALOMAR [T PALOMAR
Western Electronics. ... ... :
ENGINEERS |l il ENGINEERS
BOX 455, ESCONDIDO, CA 92025 [ [mieanigen e _
Phone: (619) 747-3343 Arnie Sposato, KAZTYA, at 5168-881-2022 to work out an Phone: (619) 747-3343

sdvertising program tailored to sult your needs. '

Please send all reader inquiries directly.
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"MISSOURI
RA[)]%S((:)EUNTER 1-800-821-7323

KENWOOD KENWOOD

TS440S oxcrmine TM2570 anew

» 100% Duty Cycle W bil
» 100 memories 'Eﬂﬁmﬂ,um;mm
™ i B

Direct Keyboard Entry « 23 Channel

« Optional Built-in AT ;hmnrr -
On Sale Now, Call For Price! » Front Panel Programmable CTCSS

IC-751A “new IC-27A “caitor Price”

'FIEH]"ILHHHHI * 25 Walts
IEHI dard :QHEPLmem
tﬂEK{HumulSpnd 40 WPM) = Scanning

PACKET COMMUNICATOR

ASTRON
c n-:“_é TION

st

HY-GAIN. . REBATES! KENPRO.KR400 $139.00
HUSTLER 25% off mobile KRS00 $179.00 m_ m

BUTTERNUT \ACABLE $100.00 on HG37SS or HG52SS Towers

HFEV $118.00 : 1901 $200.00 on HG54HD or HG7O0HD Towers
HF2V $110.00

144 SR $42.00 i Take an additional $50.00 when you
AVANTI. . .151.3G $30.00 . . . . Rotor Cable .18/ft. purchase a Hy-Gain HF Beam Antenna

QUATRON H.D. Rotor Cable .31/f1.

CALL FOR BEST PRICES with Ham IV or T2X or HDR300 rotator

e MOST ORDERS SHIPPED SAME DAY




Two affordable radios in one—that's
exciting.

Yaesu's dual-band FT-727R
packs our best HT know-how into
one compact design. At a price ’
that’s in step with your ham
budget.

Hit hard-to-reach repeaters
with a powerful 5 watts on bnth
2 meters and 440 MHz.

Work the bands quickly
and easily with a wealth of
microprocessor-controlled
commands: e

Jump between the separate =
VHF ancl UHF VFO registers. Ten ™
memories store any VHF or UHF
frequency, and tone encode/decod
information. (Four memories
retain repeater shift data).

DUAL BAND HANDIE

s SEERIEES R ETTE TX M 5 CH

S |} 'SAVE TENG SCAN MC SHI

the entire band, or a band seg
ment. And return to any smmal
frequency with the priority featurg
Use link repeaters by prﬂgram __
ming TX on one band and RX on 4§
another. 3
Conserve power with the bat-
tery saver. It lets you monitor sﬂentl /
while drawing negligible current. =

And measure your battery level
with the digital battery voltmeter.
There’s even a “Low Battery” LED.

Finally, your operation is
rounded out with features like VOX
capability. A one-touch repeater
reverse switch. An LCD readout with
illumination lamp. A high/low power
switch. Remote computer control
capability. An optional CTCSS mod-
ule. And Yaesu’s full line of optional
accessories.

S0 step up your operating capa-
bility now with the logical choice in
HT operation.

Yaesu’s dual-band FT-727R.

YAESU

Our 30th Anniversari.

Yaesu USA

17210 Edwards Road, Cerritos, CA 90701
(213) 404-2700
Customer Service: (213) 404-4884
Parts: (213) 404-4847

Yaesu Cincinnati Service Center
9070 Gold Park Drive, Hamilton, OH 45011
(513) 874-3100

Prices and specifications subject to change
without notice.
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General Coverage
Receiver

ICOM 1IC-745

THE WISE CHOICE

¢ All HF Band Transceiver/
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

The IC-745 is a versatile HF base
station transceiver with a 100dB 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 30MHz. MARS operation is easily
accomplished with a simple modifica-
tion

|6 Memories. Sixteen tunable
memories are available to store your
most used frequencies which allow you
to quickly QSY.

CIRCLE 102 ON READER SERVICE CARD
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Ximale and SuDiect o oange withoul nolice or

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 AGC, receiver
preamp, and adjustable 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-HMI2 scan-
ning mic is also provided

o |;.-|.r| in Al "-1 '1 racnos =GN

ilicanily exceed FLOL reguiahons imitmg Spul

Filter Flexibility. A variety of filters
are available depending upon your spe-
cific requirements.

-6dB  Center
Width Freq. MHz
500Hz 90115
270Hz  9.0115
2.4kHz  0.4550
500Hz 0.455()
250Hz 0.4550
28kHz 90115
2.4kHz Q0115

Filter

FL-45
FL-54
FL-44A
FL-52A
FL-53A
FL-70
FL-80

Type

CW/RTTY
CW

SSB
CW/RTTY
CW
SSB/W
SSB

Options Available. Options for the
IC-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-10 desk mics, IC-2KL linear
amplifier, SP-7 or SP-3 external speak-
ers, AH-2 mobile automatic antenna
system and GC-5 world clock

@ ) ICOM
L

ICOM America. Inc.. 2380-116th Ave NE. Bellevue, WA 98004 / 3150 Premier Drive, Suite 126, Imaing~LX 75063
3071 - #5 Road, Unit 9, Richmond, B.C.,

UEI 2TH r‘anadd
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