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The NEW! I-COM LINE

No buttons, no hassles, pure fun!

Our I-COM LINE is free, it's fun, and
Il's the best way ever of making intelli-
gent radio buying decisions.

Here's all you do:
|. Daal 1-800-999-9877.

2. Leave your name, address, and the
name of the product you're interested in -
in this case, the 21A.

Within 24 hours, we'll send youREAL
info about the 21A: how and why 1t was
designed, spec sheets, field tests, reviews
—evervthing you need to decide if this 1s
the radio for you.

Give it a try! See how easy 1t 1s 1o
communicate with the world leader in
amateur radio communications.

[-COM LINE: uniquely ICOM!
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':; .f nd so different. we had to find a new and

eabeut it. Introducing I-COM LINE.
for new radio 1nf0'

The NEW! IC-2iA

No buttons, no hassles, pure fun!

Tiny on the outside, lots of radio on
the inside. We challenged our designers
(0 build the smallest, lightest, skinniest
handheld ever — but without sacrificing
the big-radio features. Putting a big radio
in a small space meant that something had
10 g0.

Not the big display, of course.

Not the super audio speaker.

And we obviously couldn't cut cor-
ners on features and still call itan ICOM.

So we got rid of the buttons,

When vou really think about it, you
want what buttons do, not necessarily the
buttons themselves, right?

So we put the controls on the inside,
where they belong.

To find out how we did it and how it
works, call the I-COM LINE

The IC-2iA: uniquely ICOM!
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PLAT - L0ME;
SRA Series
ISRA -

M WideBand
Recever,

ASRA

AIMHz WideBand
Recever

SAT Series - GAT Series OAT ‘wrwi Dual Band

2SAT - M | ACAT - 144MH: AT - W2A - MMM,
18AT - 220MH: ACAT - 440MH; AT - _-nwf W21 - IMps40MHz
4SAT - 440MHz 12GAT - 1. 2GHz %1A - 440MHz/1. 2GHz
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STARTEK

FREGQUENCY COUNTERS

NEW vopeEL ATH-15

AUTO TRIGGER & HOLD

ULTRA HIGH SPEED
READ & HOLD SIGNAL <.08 SEC
SIGNAL STRENGTH BAR GRAPH

SPECIAL $235
OFFER $ _ VALUE

FEATURES FOR ALL NEW MODEL ATH-15

s ATH" - AUTO TRIGGER & HOLD

¢ AUTOMATIC CLEAN DROPOUT
* 800% FASTER RESPONSE TIME
* EXTRA BRIGHT LED DIGITS - USABLEIN DAYLIGHT

STARTEK Bar Graph counters are simply the best for * 3to 5 HOUR BATTERY PORTABLE OPERATION
finding frequencies, testing, adjusting, repairing or locating e MAXIMIZED SENSITIVITY "_af.']ﬂiﬁ;'ﬂt}fﬂ

RF devices. Superior sensitivity, longer battery operation, |
high quality USA construction and sub-compact size are * NI-CAD BATTERIES & W1OVAE ADP/CHARGER INC.

just a few of the reasons to select a STARTEK counter. * 1 PPM TCXQ,STD '_-_.ﬂ:HPFM"TCXO OPTIONAL
e RANGE 1-1800'MHZ - 6 FAST GATE TIMES

ALL MODELS MADE IN USA » MANUAL & AUTO HOLD FUNCTION WITH INDICATOR
e 9-12VDC AUTO-POLARITY POWER INPUT

FATH-15 Eﬁﬁ?ﬂ%ﬁ‘f’g Egﬁggg o tah e StarCab™ QUALITY ALUMINUM CABINET

FACTORY INSTALLED QFHEJNS: g e FULL YEAR PARTS & LABOR LIMITED WARRANTY

#0O/S-ATH-15 ONE-SHOT ATH™ 40,

#HSTB-15 HIGH STAB TCXO 0.2ppm 100. SAME DAY SHIPMENT :

ACCESSORIES: Orders & Information

#CC-90 BLACK VINYL ZIPPER CASE 12. FACTORY 305-561-2211

#TA-90 TELESCOPING BNC ANT 12. DIRECT T

#P-110 PROBE, 200 MHZ, 1X-10X 39, Orders only VISA

#M207IC CABLE FOR MFJ-207/208 10. ORDER 800-638-8050 [ el

LINES  Fax 305-561-9133 |

STARTEK internaTionaL inc tﬂ%ﬁ?éé%’%ié?ﬁiﬁ Mﬁf@ﬁgﬁgﬁ&;ﬂ;}é@ﬁ I
: a $5, , or accepled. Prices :

398 NE 38th St., Ft. Lauderdale, FL 33334 E?:pecificahc?nﬂ.subject to change without notice uF: obligation.

SELECT YOUR STARTEK POCKET COUNTER™ TODAY !

1350 15-UHS 2500 3500 15-BG 35-BG
1 MHZ - 1300 MHZ 1 MHZ - 1500 MHZ 10 HZ - 2400 MHZ 10 HZ - 3500 MHZ 1.MHZ - 1500 MHZ 1 MHZ - 3200 MHZ
QUALITY & ECONOMY ULTRA HIGH SENSITIVITY  HI-Z INPUT - LO RANGE HIi-Z INPUT - LO RANGE ULTRA HIGH SENSITIVITY ULTRA HIGH SENSITIVITY
(REPLACES #1500A) (REPLACES #1500HS) HIGH SENSITIVITY HIGH SENSITIVITY 2 INCH BAR GRAPH EXTRA BRIGHT DiGITS
$129 *$159 *$189 $250 *$169 5265
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THREE NEW MODELS STARTING AT $1295.00
1800 MHZ SPECTRUM ANALYZER

ALL NEW opr.s 10 DIGIT CENTER FREQUENCY DISPLAY AND FREQ. COUNTER

S S MADE IN THE
SPECTRUM ANALYZER | MENTS MODEL™ USA

$1295.00

MODEL SA600A
2 MHZ TO 600 MHZ

1595.00

MODEL SA1000A
2 MHZ TO 1000 MHZ

SLHL

tE-ﬂr_ﬁ FRECUEMNRCY (MYT]
AGg . (000 - 1200 M0 Te0a

L E:@E;:EL

1895.00

MODEL SA1800A
2 MHZ TO 1800 MHZ

ONE FULL YEAR
WARRANTY
LCD CENTER FREQUENCY
OPTIONAL
SEE Opt.6 BELOW
*TWO-WAY RADIO SERVICE *EMI RFI TESTING *CHECK SECURITY TRANS. AND RECIEVERS
*TUNE CAVATIES, FILTERS, DUPLEXERS *TV-RADIO BROADCAST MAINTANCE *EVALUATE ALL RF BASED SYSTEMS
*CATV, MATY, SATELLITE SERVICE *CHECK RF CABLES, RF AMPS & RF SYSTEMS °*MARINE, AIRCRACT, HAM RADIO SERVICE
THE ULTIMATE LOW COST SPECTRUM ANALYZER: TOTAL FLEXABILITY: Filter. You see st ITC we know our equipment wili be used 10
Thats a bold statement but the ITC SA Series We do not preset the Resolution B.W. and frequency service and test all types of RF based sytems, not just
Spectrum Analyzers are the best performance to price  span width (dispersion), like all the other low cost ~ Cable and Satellite TV systems, like the other low cost
ratio Analyzers on the market today. You will have  Analyzers listed below. The ITC SA Series units listed below. By the way maybe we shouldn't
to spend over $10,000.00 to find an Analyzer with Analyzers give you full control over the Res. Band  call those other units low cost at §2900.00 TO
the same total flexability ease of operation and Width & Freq. Span width combinations. Youcan  $3500.00. Maybe only the ITC SA Series Spectrum
electrical performance of the ITC mokel SAGO0A, control the Vertical position the Baseline clipper and  Analyzers qualify for the low cost classification. Well
SA1000A & the all New SA1800A Analyzers. Sweep Speed, we also provide a fully adjusmble Video we will just let you decide for your self.

COMPARE & SAVE: ITC=TOTAL FLEXABILITY + PERFORMANCE & QUALITY

SUEEH;EH Flllilil'lﬂlic‘r !I;FU!H%T F ‘ Tl msxﬁlrﬁﬁﬂ.
2 i | [wSSDR %%- B | it
RANG CONTS CONT. : B
80dB YES

500MHZ**

80dB S00MHZ**

1 - 1800MHZ 80dB SO0MHZ**
1 - TOOOMHZ 70dB 2ZMHZ
PROTECK | P-7802 1 - 1T000MHZ 70dB 2ZMHZ
AVCOM | PS65A 2 - TOOOMHZ 60dB 2MHZ

Note: * add Opt. 6 for center frequency digital readout. Opt.6 s all so a 10 digit 1800MHZ stand alone Frequency Counter with 1 MV sensitivity, Nowe: = For +/- SKHZ Narrow Band Filier add Opt 3 ..
mformation for other manufactures have been taked form current mamufactures adds and spec. sheets. ITC does oot take responsibility hmmﬂmﬂmwmmuﬂ:rmﬂmmm

Opt.1 50 MHZ MARKER GENERATOR CALL FOR INTRODUCTORY OFFER $200.00 VALUE LIST NET

xSy Opt.3 +\- SKHZ NARROW BAND FILTER EXTENDS LOW FREQ. RANGE TO 200kHZ ALL MODELS. $450.00 $300.00 ﬂ
%/ Opt.5 1000MHZ BUILT-IN TRACKING GENERATOR 60dB DYNAMIC RANGE OUTPUT. 50.00 5250.00

Opt.6 CENTER FREQUENCY DISPLAY\1800MHZ FULL FUNCTION 10 DIGIT FREQUENCY COUNTER.  $400.00 $275.00 —
TO ORDER or FOR INFORMATION & A SPECIAL INTRODUCTORY OFFER CALL 800-232-350

ALl PRICES AND SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. M/C, VISA, AE, DISCOVER, CHECK , MONEY ORDER OK.
PRICES FOB NEWPORT BEACH (USA). CA. RESIDENTS PLEASE ADD SALES TAX . DEALER INQUIRES WELCOME,

Distributed By Navtec 1303 Avocada Ave., Suite 193 Newport Beach, CA 92660 714-552-1469 FAX 714-721-8085
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NEVER SAY DIE

Wayne Green W2NSD/1

Radio Fun

Once it was clear that the no-code
license was finally going to get by
ARRL's stone wall, it looked as if we'd
be seeing some growth in our hobby
at last. That suggested three options,
as far as publishing 73 was con-
cermned. The information needs of new-
comers are quite different from those
of the older timers, so it would be diffi-
cult to make one magazine fit these
contrary needs. Option one would be
lo ignore the newcomers and continue
73 unchanged. Option two would be to
split i, trying to serve both groups of
readers the way QST is doing. Oplion
three was to go for option one and
start a completely new publication to-
tally dedicated to the needs of new-
comers.

| chose option three.

To keep cosls down | opted for
labloid format instead of the 73 size.
This new size made use of newer
lypesetting systems, lower-cost press-
es, and much lower cosl paper stock.
You've probably noticed that most new
publications are going for the tabloid
format. | also like the flexibility of page
designs the larger page provides, plus
the ability to provide advertisers with
more space to tell their sales story
without having to charge them more.

Radio Fun was staried a year and a
half ago and has not just survived, de-
spite a serious business recession, it's
thrived. The reader feedback has
been most gratitying. | suppose the
one thing that has surprised us more
than anything else is the number of
older hams who are subscribing. The
publication is aimed at helping new-
comers not just get going in our hob-
by, but to discover the fantastic num-
ber of activities we have available. We
mean the fun part, so we urge new-
comers to try salellilte communica-
tions, packet, RTTY, slow-scan, and
so on. We want to help them get in-
volved wilh club activities, to partici-
pate in contesls, to gel their higher-
grade licenses and find out about
working DX ... perhaps even go on
some DXpeditions! We want them to
try traffic handling, working aurora
skip, and experiment on our mi-
crowave bands. What we don't want is
for them to get bogged down into a
deep rut and lose interest.

There are antennas to erect, kits to
build, new bands to explore, new
equipment to buy and enjoy. There are
flea markets, hamfests and conven-
tions. There's even Dayton! And our

newcomers need all the hand-holding
they can get to help them discover all
of the wonderful things we have in
store for them. How many transmitter
hunts have you participated in? | guar-
antee you'll never forget one single
hunt you get involved with. It's like go-
ing on a DXpedition . . . I've operated
from a bunch of rare countries and |
don't think one minute of those experi-
ences will ever be forgotten. Navassa
(twicel), Jordan, Afghanistan, Iran,
Nepal, Syria, Swazlland, Lesotho,
New Caledonia, Fiji, Westemn Samoa,
American Samoa, Wake Island, St.
Pierre, Thailand, Korea, South Yemen
. . . 0h what a flood of memories! How
about moonbounce? Too difficult, eh?
Not for hundreds of hams around the
world,

Since about 75% of all ham equip-
ment sales are to newcomers, the ad-
vertisers in Radio Fun have been
cleaning up. Many tell us thal they are
getting far more sales via their ads in
Radio Fun than in QST! And that
makes sense when you see the read-
ership statistics. Every ham newcomer
gets Aadio Fun, while only a small
percentage of the newcomers are sub-
scribing to QST. As a publisher, | love
to see our ad sales steadily increas-
ing. Does that mean I'll be buying a
company jet? Nope, it just means that
the publication will be thicker and have
more articles on fun things to do and
how to do them.

It also means that we need more
people 1o help us tum out two publica-
tions instead of one, 50 we're inter-
viewing for help with technical editing,
advertising sales, circulation manage-
ment, and all the other chores in-
volved. We're putting Radio Fun out
on a Macintosh deskiop publishing
system, which is easy 1o learn and fun
to use. | don't know of anything we're
doing where a college degree would
be of much help, though an ability to
read and wrile does come in handy. If
they had a college course on meeting
deadlines | might respect colleges
more. But don't get me started on our
lousy American educational system!

Radio Fun, like 73, is written largely
by the readers. It's intended to be a
communications more than an enter-
tainment medium. If your club licenses
a bunch of new hams, we want to pub-
lish a picture so we can spark more
clubs into doing the same. We have
far too many stick-in-the-mud clubs
that need to be woken up. If you de-
sign a new piece of gear you can en-
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courage others to duplicate your effort,
as well as protect your idea, and per-
haps even attract a manufacturer or kit
supplier by writing it up. If you get in-
volved with a new aspect of the hobby,
such as satellite communication, keep
notes of your successes and disasters
and write it up. You'll help others lo
avoid the pitfalls, and perhaps inspire
a lew more hams to get involved.

If you buy a new piece of commer-
cial ham gear and think others should
know how much fun you're having with
it, write it up. If you come up with
some modifications or find some ac-
cessories, let us all know what you've
done.

| don't know about you, but | don't
trust most of the equipment reviews |
read in the other ham magazines.
They don't tell me the things | want o
know . . . like what's new and different
about this unit . . . what fun | am going
to have with it . . . how difficult it is to
get going. Things like that. | want to
know how il does in the average
hamshack, not at the hands of some
professional writer who has more of
an interest in pleasing the manufactur-
er than in leveling with me.

What's great about it? What's not
s0 hot? How easy was it to set up and
use? How does it compare with what
you were using before? Make
sense?The no-code ticket has dou-
bied the number of newcomers, and if
you can gel your club to spread the
word in your area we might be able 1o
double that again. Some clubs are do-
ing a fantastic job of recruiting new-
comers. And contrary 10 the nabobs of
negativism, these newcomers are
busy learning the code so they can
upgrade. The only bright side when it
comes to our abundance of grouchy
old-timers is that this attitude sup-
presses their immune systems and at
least earns them their “*Silent Key"
award earlier than If they were fired
with enthusiasm to try new things and
help newcomers.

If you're not getting Radio Fun yet,
foresooth! You can repair this serious
oversight on your part by calling 800-
257-2346, credit card in hand, and
getting rid of a crummy $12.97 for a
whole ;car of fun.

About Perot

He says he's looking for good
ideas. Well, my book has a ton of
them, many of which have been cov-
ered in my editorials down through the
years. The problem is, how can we get

H. Ross to read the book? Yes, of
course | sent him a copy, but there's
no sign that it ever got through to him.
He's worried about the deficit. Fine, |
proposed a whole new approach to
solving this. He's concemed about our
educational system and is looking for
ideas for fixing it . . . which I've got. |
propose a creative way to cut the cost
of crime by about 80%, our health
care cosls even more than that, gov-
ernment expenses by 50% in five
years, and so on. If you get a copy of
my book, | think you'll be as excited as
those who have already read it.

But how can we get through to
Ross? He seems to be as insulated
from the public he wants to work for as
the President. Yes, | have a sneaky
plan, but | need your help. Yes, you.

If you'll check out the bind-in cards
in this issue you'll find one addressed
lo H. Ross. Tear it out, stamp it, and
let's inundate him with cards. That
oughta get his attention. Please note
that I've left room for you to add a
message of your own. Tell him what
you think is the most important prob-
lem he should tackle . . . or perhaps
force Clinton to tackle.

Don't let me down on this.

Dayton—Or Not?

When the invitation came asking
me to speak again at Daylon, instead
of automatically saying OK | gave it a
good deal of thought. What are the
benefits . . . to me . . . to those who
spend an hour or so listening to me?

Yes, | know | usually pull a good
crowd. But my interests seem far from
those of most hams these days. I'm
worried about America's future, and
this means generating a high-tech
work force for the 21st century . . . and
that, to me, means the need for at-
tracting a million youngsters to our
hobby as a way to get them personally
involved with technology. And in this |
know I'm at odds with most hams . . .
who prefer to keep our hobby as se-
cret as possible for the enjoyment of a
smali, white, old, elitist group. | sense
little interest in even worrying about
the future, much less in trying to do
something about it. It's a matter of en-
joying ourselves now and to hell with
all that crap about kids.

So that puts me in the role of a
scold . . . and no one likes a scold. But
| don't feel like I'm getting anywhere
trying to interest hams in exploring the
fun aspects of our hobby. When | talk
about the fun of hidden transmitter
hunts, instead of eyes lighting up with
excitement, | see annoyance. When |
lalk about the fun of operating from
some weird country on a DXpedition, |
see eyes all over the room blonking
out like Orphan Annie and Sandy, the
oldest living dog in history. When | talk
about the fun of experimenting on 10
GHz, making contaclts from mountain-
lop to mountaintop, | see people leav-
ing for more interesling talks, whatev-
er they are.

Sometimes | talk about en-
trepreneurialism and getting rich. This
al least keeps people awake. There
are 50 many opportunities to make big
money that | get discouraged trying to
cheer people on to at least give a try
for the brass ring. In my book (Declare
War) | suggest a bunch of ideas for

Continued on page 66
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OF EXCEI.LENCE
INTERCHANGEABLE
40-200 CHANNEL
MEMORY CHIP
23 MENU AIDS FOR
EASY PROGRAMMING

= MAKE NO MISTAKE THIS IS THE MOST ADVANCED HAND-
HELD IN THE HAM MARKET

= REPEATER CROSSBAND MODE

® BUILT IN CTCSS ENCODE/DECODE

= WIDE BAND RECEIVE

= INTERCHANGEABLE BATTERIES AND ACCESSORIES WITH
THE C228A, C528A AND C628A

® FULL DUPLEX OPERATION

® VERSATILE SCANNING MODES ALLOWS YOU TO LOCATE THE
ACTION QUICKLY

= TRUE TWIN BAND HANDHELD WITH SEPARATE VOLUME
AND SQUELCH CONTROLS

= RECEIVE SENSITIVITY IS UNBEATABLE, 0.158 uV FOR
12 dB SINAD

= |OWEST POWER REQUIREMENT FOR MAXIMUM BATTERY LIFE

= DIRECT FREQUENCY INPUT FROM THE KEY-BOARD

For more information an this and other STANDARD products, comtact your nearest dealer or
call STANDARD Amateur Radio products at (3121 763-0081

Specifications, price and features are subject to change without obligation or notice Al
products carry @ ONE YEAR limited warranty

STANDARD Amatewr Radio
Products. Inc

STANDARD. ro so s

Miies, liimois 60648
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LETTERS

Ralph Dittmer KB9BRV, Mundelein
IL Because winter is such a dull time of
the year, | decided to buy an inexpen-
sive radio kit and build it in my spare
time. | don't have much belief in most
advertisements, so it was hard 1o de-
cide which kit | should purchase. Most
kits are way oul of my price range, and
| have found that the quality of many
kits leaves a lot to be desired, except
for a few. Also, | wonder how young
amateurs can afford to build a
transceiver or even a transmitter.

Anyway, | read 73 over and over
again until | decided to purchase a kit
from one of your advertisers, Lectrokit,
out of Sandusky, Ohio. When | first
opened the package, | got the impres-
sion that this radio would never work
very well, | proceeded to build it as the
instructions said. Even if | had never
built any radio, it is almost impossibie
not to have success with this one. The
instructions are foolproof, and it is won-
derful to have simple, complete, sys-
tematic steps to foliow.

| do not know and have never met
anyone from Lectrokit but | do think
these people should be congratulated
for giving average-income earners a
chance 1o be a part of amateur radio,
and to build and operate a transceiver. |
had my first contact with this sel within
10 minutes after | compieted building it.
| have since had many QS0Os. Thanks,
73, for pointing me to a real honest and
affordable product. Also, thank you
Mike Agsten WASBTXT for a nice prod-
uct. Keep up the good work, 73. | will
continue to subscribe, knowing that
your advertisers are interested in the
“everyone” in amateur radio.

Richard Bill NBACI, Allegan MI
Wayne, | have to apologize that |
haven't looked at any of your maga-
Zines for a long time. Recently a friend
called attention to your editorial in the
August 1992 issue of 73. | am in tune
with your feelings about the govern-
menti-controlled educational system In
this country. My background is about 19
years as an electronic engineer, most
recently specializing in electromagnetic
compatibility. About a year ago, due to
some company politics and subsequent
reorganization, | found myself out of
work and over 40, thus virtually unem-
ployable in west Michigan, where | live.
This is perhaps one of those blessings
in disguise, for | have been relying on a
lalent that | discovered through ham ra-
dio: teaching. | teach math, electricity,
and electronics. My observation is that
not only do our schools teach irrelevant
subjects but, even worse, the system
(including teachers, administrators, par-
ents, and sludent peer groups) provides
a very good education in an undesir-
able area. Even in *middle-class” areas,
somewhere belween about four years
old and junior high school our kids leam
to be afraid to learn and experience un-

From the Hamshack

derstanding. This appears to be espe-
cially true in areas of reading and tech-
nical-sounding topics like electronics,
physics, and others. When | teach |
strive to eliminate those fears and to
open the door to real understanding, in
part by making the topics relevant to
the studenis’ environment and personal
goals. The longer this continues, the
deeper trouble our nation gets into. My
goal is to eliminate these fears intro-
duced into real education. As a nation
we can't afford to waste a lot of time
getting started. It's going to take some
time 1o turn things around.

Ray Stommel N7QAK, Seattie WA
After two years, | am letting my 73 sub-
scription lapse in April, and | want to tell
you why.

It's an interesting magazine, but |
don’t give a hoot about building eguip-
ment from scratch, nor do | care about
ATV or packet. So, that doesn't leave
much in most of your issues for me.

| do care about DXing, rag-chewing
and operating techniques, bul 73 has
precious few articles along this line.

Memo to Wayne: We finally received
a negative letter for the “Letters” col-
umn. It seems that people who don'l
care about building or any of the newer
fun modes don't care about 73. | guess
there are other magazines for hams like
this—hams who stopped learning and
lrying new things the day they got their
license . . . David N1GPH

Ray, you're right. We should stop
trying to get hams to try new things like
packel, ATV, OSCAR and RTTY and
concentrate on making them better able
fo chase ops in rare countries off the air
(DX awards) and better able to spend
the rest of their lives talking about noth-
ing. But we do need lo rewrite the regu-
lations for this. Maybe you should take
up golf, at least you'd get some exer-
cise . .. Wayne

Gary Wagner VETRLD, Kamloops,
B.C., Canada Wayne, | just finished
the February 1993 issue of 73—"Never
Say Die” first, of course. | enjoy your
editorials and, although they may not
be what | want to hear, they all make
you think! On page 76, at the end of
“NSD,” you have a seclion titled “In A
Rut?” | read that with interest as you
seem 10 have done a lot. How aboul
this: You write that you are health con-
scious and healthy—how about a Shut-
tie flight? Imagine the contacts! I'd like
to be one of them.

73 is great—keep it up. | hope to
QSO0 one day. W2NSD/1 would be a #1
QSL card in my books.

Gary—Shuttle flight? Lordy, that
would be something to brag aboul!
Imagine using a $23 million crapper!
But why would | want to go inlo space
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just to make a zillion 30-second con-
tacts? Working pile-ups is okay for a
few years, but even that pales after
awhile and one’s interest turns fo look-
ing for interesting people to lalk with,
and lalk at length.

You say you'd like to QSO one day .
.. well, thal's what a letter can start. But
what would we talk aboult? What are
your areas of interest and expertise?
Whal can you tell me that I'll find inter-
esting? | don’t want fo be just a trophy
o show off; I'm an interesting person o
talk with and would prefer to be prized
for that rather than for my location or
‘fame.” When you want people o do
something, the first step is to show
them the benefit of doing what you want
them to do.

I've flown around the world, visiting
25 countries as | wenl, and operaling
20m SSB from the plane over the whole
trip. I've DXed from about 65 countries
s0 far. It would be exciling 0 go up
in the Shuttle . . . and they'd be able to
say that a 70-year-old man survived the
trip (wow!). Other than that, I'm not sure
of the benefits fo NASA. I'll think about
it. .. Wayne

Joe Mott K2UZK, Binghamton NY
Wayne, after reading your August
1992 editorial and being completely
in agreement with your ideas, I'd like
permission to copy and distribute it
to my NY State representatives as
well as my federal money spenders in
the feeble hope they might get some in-
spiration and consider some of your
ideas.

Sure, give it a lry, and let me know
what response you gel. | probably
should go 50/50 on the cost of my book
for anyone interested in sending copies
to politicians . . . Wayne

Dan Hunt N4XAK, Chesapeake VA
Wayne, | originally wrote to you back in
late August, asking for ideas for a (less
and less each day) disabled ham to
open a business. | was pleasantly sur-
prised at your quick response. Howev-
er, you advised me 10 get inlo desklop
publishing, using a Mac such as your
PowerBook. Now, in the latest issue of
73, you reveal that my nads will be fried
by 256 mG. With pals like you, who
needs enemies?

All kidding aside, | had wanted to
write and thank you for the ideas if | fi-
nally took the plunge. Well, | took the
plunge, but wound up going into a
wholesale/retail business for environ-
mentally sound automotive products.
My wife (N4XAM) and | are the sole
owners. Much of the courage to do it
came from reading your editorials, so
we really appreciate the monthly pep
talks. (We'll appreciate it more when we
begin to turn a profit!)

Your monthly pep lalks also encour-
aged me to volunteer to act as a mentor
for an after-school technology club at
one of the local schools. Most of the
kids were acting like the club was
something that parents had forced on
them when | started my first meeling
with them. By the time we were done,

e

they were all bright-eyed and excited
about model rocketry. | built and had
the kids fly a model rocket. Now they
want to build and fly rockets of their
own. Future sessions with them will in-
clude a trip to a natural museum, flying
radio-controlled aircraft, building and
flying model rockets, and amateur
satellite communications. Thanks for
encouraging me to do that as well. |
don't know who's more excited—the
kids or me!

So use your PowerBook on a desk-
top and irradiate that. That's what | do.
And on planes | iradiate the tray lable.
Tell us more aboul how you're poison-
ing those poor little kids' minds with
technology . . . Wayne

Dick Gobel KICENVOUS, Fairbury
NE Wayne, | just wanl 1o say how
much | enjoyed your September 1992
editorial. Your comments about how so-
cialism is destroying our country were
exactly right. You reminded me of a
quote | read some 40 years ago: “Never
in the history of the world has a country,
once started down the road to social-
ism, ever successfully restored its
democratic form of government. In-
stead, it's ceased 1o exisL"

Robert Mayer NSMRJ, Bartlett IL |
have been a police officer for almost 19
years now; prior to that | was in the
communications/technical end of law
enforcement. After reading Sergeant
Beegan’s letter in the February 1993 is-
sue, | came away with the impression
that officers using radar for speed en-
forcement were frying birds in mid-flight
and burning the hood omaments off of
passing cars.

Maybe he should have noted that
law enforcement radar operates at 100
mW or less of power output. It was in-
teresting to note that an article in the
same issue, “Fun at 10,000 MHz," pro-
poses operating at a frequency very
near the law enforcement radar band at
twice the power. If Mr. Beegan wishes
to ban law enforcement radar for the
reason that it is dosing people with radi-
ation, frying birds and burning holes in
Buicks, then the amateur radio service
will also suffer the loss of those fre-
quencies.

With the radar units currently in use,
most of the officers don't even keep
them on all of the time for the simple
fact that many motorists have radar de-
tectors. With a quick flip of a swilch, the
unit is shut down until the next vehicle's
speed is checked. No fried birds or
Buicks.

| do agree that we should keep after
the power companies and the politi-
cians to come forward with the facts,
and not continue to act like there is
nothing wrong. Facts are what we
need, not vague accusations and finger
pointing.

The intermittent use of radar
shouldn’t do enough harm lo measure,
but there is plenty of evidence (facts)
that prolonged use can cause serous
problems for officers . . . Wayne



Low Cost GaAsFET
PREAMPS

LNG-(*)
ONLY $59

wired&lesied

FEATURES:

o Very low noise: 0.7dB vhf, 0.8dB uhi
« High gain: 13-20dB, depends on freq
« Wide dynamic range - resist overload
» Stable: low-feedback dual-gate FET
*Specify luning range: 26-30, 48-58, 137-152,
152-172, 210-230, 400-470, B00-960 MHz.

LNW-(*)

MINIATURE
PREAMP

ONLY 329 kit, 544 wired&tlested

» GaAs FET Preamp similar to LNG, ex-
cept designed for low cost & small size.
Only 5/8'W x 1-5/8°L. x 3/4"H. Easily
mounts in many radios.

*Specify ning range: 2535 3555 5580,
90-120, 120-150, 150-200, 200-270, 400-500 MHz

LNS-(*)
IN-LINE
PREAMP

ONLY $89 kit, $1 19 viredatested

» GaAs FET Preamp with features similar
to LNG series, except automatically
switches out of line during transmit.
Use with base or mobile transcewers up
to 25W. Tower mounting brackets incl
*Tuning range: 120-175, 200-240, or 400-500

HELICAL RESONATOR
PREAMPS

* GaAs FET preamps with 3 or 4 section
helical resonators reduce intermod &
cross-band interference in critical
applications. MODEL HRG-( * ),
$80 vhi, $110 uhf. *Specify tuning range:
142-150. 150-162. 162-174, 213-233, 420470

RECEIVING
CONVERTERS

Low noise converters to receive vhf and

uhf bands on a 10M receiver.

¢ Kit less case $49, kit w/case & BNC
jacks $74, w&t in case $99.

« Input ranges avail: 50-52, 136-138,
144-146, 145-147, 146-148_220-222,
222-224 MHz, 432-434, 435-437,
435.5-437.5, and 439.25 {to chan 3)

ACCESSORIES

DVR-1 DIGITAL VOICE
RECORDER Module
Primarily a wvolce ID'er
for repeaters. May also

be used as a contest CQ caller or as a
“radio notepad™ to record up fo 20
seconds of received transmissions for
instant reczall. As a repeater |[D’er, it will
record your voice, using either the buiit-
in microphone or an external mic. It can
be used with aimost any repeater COR
module. As a contest caller, you can
record a message or even several mes-
sages and play them through your
transmitter at the press of a swilch. As
a radio notepad, you can keep it wired
to the audio output of a receiver reaay
to record up to 20 seconds of anything
you might want to recall iater. Play
back as many imes as you like through
a small external speaker. (Call for more
infformation.) .......... kit 589 w&t 5139

TD-3 SUBAUDIBLE TONE DECODER/
ENCODER. Adjustable for any tone,

Designed especially for repeaters,
with remote control activate/deactivate
provisions ... kit $29, wired & tested $69

COR-3 REPEATER CONTROLLER.
Features adjustable tail and time-out
timers, solid-stale relay, courtesy beep,
and local speaker ampilifier .. kit $49

CWID. Diode programmed any time in
the field, adjustable tone, speed, and
timer, to go with COR-3 ... kit $59

COR-4, Complete COR and CWID all
on one board for easy construchon.
CMOS logic for low power consumption
Many new features. EPROM program-
med, specify call kit $99, w&t $155

TD-2 TOUCH-TONE DECODER/CON-
TROLLER. Full 16 digits, with toll-call
restrictor, programmable. Can tum 5
functions on/off. Great for selective call-
ing, too! ... kit $89, wired & tested $149

TD-4 SELECTIVE CALL-
ING Module Economy
touch-tone decoder with 1
laiching output Primarily designed to
mule speaker until someone calis you
by sending 4-digi it signal but may also
be used to tum on aulopalch or other
device. kit $49, w&t $89

AP-3 AUTOPATCH. Use with above for
repeater autopatch. Reverse patch and
phﬂna line remote control are std.

...kit $89, wired & tested $149

AP-2 S!MFLEI AUTOPATCH Timing
Board Use with above for simpiex
operation using a transceiver kit 339

ﬁ_t.
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Real-Speech Voice ID Option Available With
DVR-1 Digital Voice Recorder Shown At Left!

REP-200 REPEATER

A microprocessor-controlled repeater with autopatch
and many versatile dtmf control features at less than you
might pay for a bare-bones repeater or controller alone!

We don't skimp on rf modules, either! Check the features on R144
Receiver below, for instance: GaAs FET front-end, helical resona-
tors, sharp crystal filters, hysteresis squelch.

Other models available:

Kit $1095; wé&t only $1295!

Voilce ID Option $183.

REP-200V Economy Repeater. As above, except uses

COR-4 Controller without DTMF control or autopatch. Kit only $795.
REP-200N Repeater with no controiler. For use with external controlier,
such as those made by ACC. Kit only $695, wit $995.

« Available for the 50-54, 143-174, 213-
233, 420-475, 902-928 MHz bands.

«FCC type accepted for commercial
service (hi-band and uhf).

« Rugged exciter and PA, designed for
continuous duty.

o Power out 20W 50-54MHz; 15W (25W
option avail.) 143-174MHz; 15W 213-
233 MHz; 10W uhf; 10W 802-928MHz.

= Available add-on PA's up to 100W.

«Six courtesy beep types, including
two pleasant multi-tone bursts.

=Open or closed access autopatch,
toll-call restrict, auto-disconnect.

«Reverse Autopatch, two types:
auto-answer or ring tone on the air.

 Puise (rotary) dial option available.

«DTMF CONTROL: over 45 functions
can be controlled by dimf command.
4-digit control code for each function.

«Owner can inhibit autopatch or re-
peater, enable either open or closed
access for repeater or autopatch, and
enable toll calls, reverse patch, ker-
chunk filter, site alarm, aux rcvr, and
other options.

«Cw speed and tone, beep delay, tail
timer, and courtesy beep type can be
changed at any time by owner pass-
word protected dimf commands.

« Auxillary receiver input for control or
cross linking repeaters.

« Many built-in diagnostic and testing
functions using microprocessor.

« Color coded LED's indicate status of
all major funchons.

«Welded ri-tight partitions for exciter,
pa, receiver, and controfier.

= 3% inch aluminum rack panel, finished
in eggshell white and black.

XMTRS & RCVRS FOR REPEATERS, AUDIO
& DIGITAL LINKS, TELEMETRY, ETC.

Also available in rf-tight enclosures, and with data modems.

FM EXCITERS: 2w continuous
duty. TCXO & xial oven opfions.
FCC type accepted for com']
high band & uhf.
» TAS51: 50-54, 143-174, 213-233
MHz ...kit $109, wat §189.
« TA451 420-475 MHz
kit $109, w&t $189,
« TA901: 902-928 MHz,
(0.5W out); w&lt $219.
« VHF & UHF AMPLIFIERS.
« Forfm, ssb, atv. Qutput levels from

10W to 100W. Several modeis starting at $99

FM RECEIVERS:

« R144/R220 FM RECEIVERS for 143-174

T or 213-233 MHz. GaAs FET front end,
MO-202 FSK DATA MODULATOR. 0.15uV sensitivity! Both crystal & ceramic
Run up to 1200 baud digital signals if filters plus helical resonator front end

through any fm transmitter with full for exceptional selectivity: >100dB at
handshakes,  Radio link computers, +12kHz (best available anywhere!)

telemetry gear, etc kit $49, wat S79 Flutter-proof hysteresis squeich; afc
DE-202 FSK DEMODULATOR. For tracks drift. . kit $149, w&l §219
receive end of link kit $49, w&i 579 R451 FM RCVR, for 420-475 MHz
cost pac:ir.et netwurkmg system _consist- : :

ng of MO-96 Modem and special Triple-conversion, GaAs FET front end

. 3169, wat $249
O O o0 AR N R76 ECONOMY FM RCVR for 28-30, 50-54, 73-76, 143-174, 213-233 MHz,

| : i dioda- wfo helical res or afc. ...Kits $129, wat $219 _
By fj;lﬂ% SR sl R137 WEATHER SATELLITE RCVR for 137 MHz. Kit $129, w&t $219.

OUR 30TH YEAR!

amronics, inc.

65-D MOUL RD. — HILTON NY 14468-9535
Phone 716-392-9430 — Fax 716-392-9420

XV2 for vhf and XV4 for uhf. Models to
convert 10M ssb, cw, Im, etc. to 2M, 220,

222,432, 435, and atv,  1W output.
Kit only $89. PA's up to 45W available.

* Buy at low, factory-direct net prices and save!
For complete info, call or write for free catalog.
Send §2 for overseas air mail.

e Order. b‘y" mail, fax, or pthE (9-12 AM, 1-5 PM eastern time.)
Min. $5 S&H Eharge for first pound plus add'l weight & insurance.
Use VISA, Mastercard, check, or UPS C.0O.D.
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License Processing Delay
Easing

The amateur radio license processing
time delay appears to be easing a bit, ac-
cording to Gordon Girton WBNLG, who ad-
ministered the Sunnyvale VEC in Northemn
California. Girton says that he made a check
with the FCC's Gettysburg License Process-
ing Facility the week of January 14th and
found that the processing time had dropped
from the 90-120 days announced by the FCC
just before the Christmas holidays to around
60 days in mid-January. WENLG says that
the FCC has processed license applications
that it received on November 23rd, and that
new licenses were expected to arrive on the
West Coast by Monday, January 18.

Girton noted that at Processing Level 1,
the FCC has now processed all Form 610 ap-
plications that arrived prior to December 2nd.
He also says that his VEC operation ships all
completed applications to Gettysburg using
Federal Express to minimize delay. Since
many VE teams and VEC operations use
standard US Mail as their delivery carrier, fur-
ther delays of a few to several days are still
possible. TNX Westlink Report #642, January
28, 1993

Amateur Radio
Scholarships

The Foundation for Amateur Radio, Inc.,
a nonprofit organization with headquar-
ters in Washington, DC, plans to adminis-
ter 47 scholarships for the academic year
1993-1994 to assist licensed radio ama-
teurs. The Foundation, composed of 50 local
area amateur radio clubs, fully funds five of
these scholarships with the income from
grants and from its annual hamfest. The re-
maining 42 are administered by the Founda-
tion without cost to the various donors.

Licensed radio amateurs may compete for
these awards if they plan to pursue a full-time
course of studies beyond high school and are
enrolled in or have been accepted for enroll-
ment at an accredited university, college or
technical school. The awards range from
$500 to $2,000, with preference given in
some cases to residents of specified geo-
graphical areas or to the pursuit of certain
study programs. Clubs are encouraged to an-
nounce these opportunities at their meetings,
on their nets, during training classes, and in
their club newsletters.

Additional information and an application
form can be requested by letter or QSL card,
postmarked prior to April 30, 1993, from: FAR
Scholarships, 6903 Rhode Island Avenue,
College Park MD 20740. The Foundation for
Amateur Radio, incorporated in the District of
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Columbia, is an exempt organization under
Section 501(c)(3) of the Internal Revenue
Code of 1954. It is devoted exclusively to pro-
moting the interests of amateur radio and
those scientific, literary and educational pur-
suits that advance the purpose of the Ama-
teur Radio Service.

ARRL Files Automatic
Control HF Packet Petition

On February 1, 1993, the American Ra-
dio Relay League formally requested a fi-
nal extension of the Special Temporary
Authority (STA) which currently autho-
rizes certain amateur radio stations to
conduct HF digital communications under
automatic control. The present STA was
first issued July 7, 1987, and has been ex-
tended five times. It expired on February 3,
1993.

The League asked, however, that the
STA's termination be delayed until the FCC
acts on their Petition for Rulemaking (also
filed February 1st) proposing permanent rules
govemning HF data operation under automatic
control. The ARRL said they “ . . . firmly be-
lieve that the petition will be supported by the
amateur radio community as a reasonable
accommodation for all concerned . . ."

The petition, which has not yet been as-
signed a Rule Making file number, seeks to
permit automatic control of RTTY and data
communications in certain small segments of
the 10, 12, 15, 17, 20, 30, 40 and B0 meter
ham bands. The ARRL said internationally
agreed upon band plan changes made the
proposal both workable and acceptable to the
majority of ham operators.

The League’s petition runs to some 35
pages. The following is a capsule version of
the points made by the ARRL.

(1.) The League's goal in submitting the
petition is to encourage experimentation, de-
velopment and refinement of modern auto-
matically controlled data communications . . .
and to improve emergency and public service
communications.

(2.) The National Telecommunications and
Information Administration agrees that the
Amateur Service performs a vital role in
adapting complicated and expensive tech-
nologies to useful communications systems.
NTIA is the White House advisor on telecom-
munications matters. Digital communications
networks are advancing at a rapid pace.

(3.) Current data operation in the HF bands
includes RTTY, AMTOR, and packet radio.
The Amateur Service is also experimenting
with such new spectrum-efficient error-cor-
recting digital modes as “Clover” and
“Pactor.”

(4.) The current rules do not permit auto-
matic networking below 50 MHz and third

party communications must use the AX.25
packet protocol. This requirement was based
on an ARRL proposal . . . although many am-
ateurs also want automatic high frequency
networking authority as well.

(5.) The FCC was properly concemed that
automatic “robot” stations will interfere with
locally controlled users on the high frequency
bands. Several petitions for reconsideration
were filed. The ARRL suggested that a small
group of data communications enthusiasts
determine the feasibility of permanent HF da-
ta communications.

(6.) The first STA request was granted in
1987 for a six-month period and has been
renewed ever since. HF packet works well,
moves traffic—and, with careful frequency
selection, provides a public service without
undue interference to other amateur activ-
ities. But HF packet radio is not compat-
ible with other modes and need separate
frequencies.

(7.) The League proposed a plan (RM-
7248) in early 1990 that would permit auto-
matically-controlled HF data communications
based on a new IARU Region 2 regional
band planning effort.

The International Amateur Radio Union
(IARU) is the worldwide union of national am-
ateur radio societies. It is an international or-
ganization that is recognized by the ITU as
representing the amateur and amateur-satel-
lite services throughout the worid. It is com-
prised of 126 member societies and is orga-
nized into three Regions corresponding with
those of the ITU.

The ARRL petition was withdrawn two
months later to consider other options for au-
tomatic control. These options would be de-
veloped through the work of a committee of
interested amateurs.

(8.) A January 1992 QST survey on auto-
matic digital communications gathered more
than 500 responses which were considered
by the League's Board of Directors at their
meeting in July. It was clear that there should
be no band-wide automatic control of HF digi-
tal messaging . . . any such operation should
be within specific subbands. “The League
was faced with the dilemma of its obligation
fo comply with the band plan for such estab-
lished by international agreement, and the re-
jection of the same by United States ama-
teurs.”

(9.) The ARRL Board elected to support a
plan which would not permit automatic HF
data communications between, or among,
themselves. Rather, such stations would be
limited to communications with stations under
local control. The compromise semi-automat-
ic control was criticized as unworkable and
unacceptable by HF packeteers.

(10.) Once again the League’s Executive

Continued on page 34
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Mini-Quad Loops

Three-fifths-size loops with full-size performance.

Evcnlually a ham discovers the gain, and
especially the quietness on receive, of
loop antennas, and plans to construct one.
Soon enough it becomes apparent that loops
for the bands below 20 meters are impossibly
large. A square loop on 40 meters (7.15
MHz), for example, needs sides about 35 feet
long, which may be unreasonably large to
erect, especially in the vertical plane. Howev-
er, a loop, or any antenna, can be made physi-
cally smaller while maintaining full electrical
size. This can be accomplished with loading
coils, as is frequently done in mobile applica-
tions. Unfortunately, coils do introduce some
loss. Another approach is to reduce the size of
an antenna, e.g. cause il to be resonant above
the desired frequency by mechanical shrink-
ing, and then capacitively “stretch” it, so as to
achieve the proper electrical length for reso-
nance. The latter is the approach taken here.
The mini-quad loops described are not
quite three-fifths full size, and yet, via capaci-
tive loading, are electrically stretched to a full
wave. We don’t get something (size reduc-
tion) for nothing, however. We do suffer some
reduction in bandwidth, and we lose about 1/2
dB compared to the performance of a full-size
loop. The former limitation may only be a
problem on the higher frequencies, for which
bands a mini-quad loop can be tailored for a
specific portion of the band. Note that the 2:1
SWR bandwidth on 12 and 17 meters (Table
1) and 30 meters is greater than the entire
width of the band. Regarding the second limi-
tation, recall that a very good human ear just
might detect a 1 dB difference in received sig-
nal ... clearly a 1/2 dB reduction with a mini-

by Dean Frazier NH6XK

Quarterwave

Length Of
75 Ohm Coax

-

5 1

-

/'

Maximum Radiation

Radiation >

To Rig—9

B &

/

14
/

(b)

Figure 2. a) Feeding the mini-quad loop for horizontal polarization. b) Maximum radiation is

off of the plane of the loop.

quad loop goes unnoticed. Contrast the “cost”
of a loss of 1/2 dB, and some reduction of
bandwidth, against the “gain” of a 40% size
reduction. Add to this the forward gain (when
mounted vertically) of several dB, and side re-
jection, and the mini-quad loop begins to look
pretty good.

For low-angle radiation, the loop works
best when mounted vertically and fed at the
bottom, but if this is not possible, mount it
horizontally and you can still communicate
better than with a dipole. (Inspection of radia-
tion patterns shows that while there are low-
angle lobes for a mini-quad loop when mount-
ed vertically, there is also considerable radia-
tion in the plane of the loop. Many hams be-
lieve full-wave loops only radiate perpendicu-
larly to the loop plane. This is just not so, and
my personal experi-

< s

e

A

®

v

8 o

©

vertical

Feed point for horizontal polarization.
Feed at side (rotate 90 degrees) for
polarization.

ence confirms this.)
Mounted in the
vertical plane, you’ll
have to arrange (o ro-
tate (point) the broad
side of the loop; hori-
zontally mounted, the
radiation 1§ omnidi-
rectional, (Height
and visual impact re-
strictions in  my
planned neighbor-
hood preclude my
outdoor loops being
vertical . . . but I've
had good success
with them mounted
more or less horizon-
tally on the roof with
a few inches of

Figure 1. Diagram of mini-quad loop. See Table | for measurements.
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“standoff,” and also

hung vertically on walls in the house, With a
mini-quad loop on my living room wall inside
the house, I have communicated as far away
as Minnesota from Hawaii, with 5 watts on 12
melers.)

Construction

The dimensions shown in the tables are for
wire mini-quad loops, 2-40 meters. Parame-
ters S, p, q, and m are defined below:

S = side length, feet (The loops are square.)

p = capacitance hat inset, feet

q = capacitance hat length, feet

r = capacitance hat fold-in leg, feet

(Or inches if so specified.)

See Figure 1.

For the ambitious (those desiring to build a
mini-quad loop for 80 or perhaps 160 meters,
or for tailoring for a different portion of a
band, such as 10 meters) the following formu-
lae are provided:

147.917

S= feet
f (MHz)

p=0.128 x (§) feet

q=0.774 x (S) feet

m=0.304 x (S) feet

I feed the mini-quad loop with 50 ohm coax
from the rig, terminating in a quarter wave of
75 ohm coax at the antenna feed point. For ex-
ample, on 40 meters, 7.15 MHz, with 75 ohm
coax (Velocity Factor = 0.75), a quarter wave
is:

246(0.75)

= 25.804 = 25' 9 5/8"

7.15 MHz

See Figures 2a and 2b.
At the feed point, one end of the loop con-
nects to the 75 ohm coax center conductor, the
Continued on page 14



New MFJ CW Transceivers

. . . throw this finy CW rig in a corner of your briefcase and enjoy DXing and
ragchewingwherever you go . . . you get a high performance superhet receiver,
crystal filter, RIT, AGC, vermer tumng, sndetnne, speaker, up to 5 watts output,
semi/full-break-in . . . e R e G

aluminum enclosure _wrﬂm a
MFJ-9040, MFJ-9030, MFJ-9020, deluxe brushed-aluminum
MFJ-9017. MFJ- 91]15

front panel and matched
$
Eﬂ:‘h

knob set. Machine screws
and pressed-in PEM nuts
e NEW! 5 Bands . . . Models for
40, 30, 20, 17, 15 Meters

are used — not sheet metal
® Write for Free manual

SCTEWS.
Throw a tiny MFJ CW Transceiver in a

Has power-on LED,
transmit LED and SO-239
cm'n::r of your briefcase and enjoy DXing and
ing wherever you go 5

coax connector for antenna.
mﬁ'ﬂﬂ’ﬂ tumm lonely mghts into exciting

Instant Recovery AGC"-'
Weak DX signals are just as loud as strong
local ones because a graceful Automatic Gain
Control (AGC) kccps your audio level constant. for his reliable hi ormance transceiver
You get smooth break-in n because designs and countless articles.
MFI's er.clusnf: Instant Recovery AGC™ gives Kl has given careful attention 1o board

The MFJ CW Transceivers were dﬁ]gned

Deslgned by Rick
Rick Littlefield. KIBQT. He's known warid“l?dc
W amateurs

Littlefield, KIBQT
adventures as vou contact fello
around the world.

With 5 watts you'll have plenty of power to yOu instantaneous \ransmit recovery. layout, inking, mechanical rigidity, voltage
work the world even with a makeshift antenna. ~ True Receiver Incremental Tuning (RIT) regulation and selection to ensure
At home with a good dipole, vertical or True Receiver Incremental Tuning (RIT) lets stable operation long-term reliability.

beam, you'll be able to work almost anyone It meets or exceeds all FCC requirements.

you hear — can you imagine earning DXCC
with 5 watts?
Big gun DX’ers: Tr{ a new DX challenge
e

e QRM and compensate for other’s
wnﬁnut moving your transmit frequency.

‘VIFJ Integrated CW Station

Your factory built MFJ CW Transceiver 1s

f f acces
mit’se ggdma?uuZh to ;t;.t:l? I;;nly ngm i you Transceiver, W r pack fastens I £0 | ready to work DX right out of the box. It’s
het receiver, razor [|form tiny 6x6%x 8% not a kit of parts you have to put together

Eﬁt a h]gh rformance su Y4 inch integrated

cr}rsta] filter, , AGC, vernier < AVE s45 and hope you can get to work.
Sincware sidetone, built-in speaker, Free MFJ CW Transceiver Manual
%%ﬁwh mhiﬂmﬁ.ﬂl] 4 Qﬂm sy $329“ Manual includes operating instructions,
Tin 'gg'&ﬂ‘fz inches. Weighs 1-3/4 Ib. Savc 545! $320% sefting up your station, [ﬁ( ﬂqﬂﬁ ide.
Uses 12-15 VDC. Optional matching antenna CS{S a:mlriﬂf: MF] Mﬂﬁm m hg s
ex, POWCE pRCK, mg]ug-m Curtis chip parts placement, schematic, parts list and
kever and plug-in narrow MFJ CW men more.

MFJ-971 mner, MFJ-

4114 power pack, POt | ——
able antenna . . . order *I:"'Ir.'__l. ':.'L‘J:‘ - -_ st
MFJ.O140B, 40M: =% 4

For a free manual write or call MFJ.

Keyer and Narrow Filter (Optional)

MFJ412 Curtis chip iambic keyer, $39.95.
MFJ-726 narrow audio filter, 9.95. Has

Now 5 Bands .

MFJM covers 40 Meters: T 000-7.150
MHz. MFJ-9030 covers 30 Meters: 10.100-
10.150 MHz. MFJ-9020 covers 20 Meters: MFJ-9130B, 30M:
14.000-14.075 MHz. MFJ-9017 covers 17 MFJ-9120B, 20M: In/Out switch.
Meters: 18.068-18.110 MHz. MFJ-9015 covers MFJ-9117B. 17M: — e A W Each plugs
IS Meters: 21.000-21.200 MHz. $179.95 each.} MFJ-9115B, 15M. $374.80 each if purchased sep aratel Controls on rear

into an MFJ CW Transceiver.
. No soldering or

40 and 15 Meter Models include Novice and
Technician Band. Your perfect first radio.

High Performance Superhet Receiver
You get a high performance superhet
receiver with a selective double tuned front end
and double-balance mixer. It's sensitive enough
to copy weak DX signals down to the noise
floor yet resist overload when a strong local
comes On. e
What you is what you get — images
an:lblrdlgsmdnmmdwnhﬂnssmgle
conversion design and a high IF.
A ball bearing reduction and linear fre-
q readout gives ¥ uusrmum
wmﬂfm:lnﬁ
from headphones and -mspeakar

Razor S Sel
You’ll slice throu RM and weak
ones out of the m an 8-pole crystal

filter mggwcs you mmr sharp selectivity with
steep si ;

of vulmm

er and filter not included. ) MFJ—Z‘? $4.95, H.md]e for
Station. Add $3.00 s/h if ordered mpﬁralcly.

Emughl’mverthnrktheWm'ld
W’ﬁh watts you'll have plenty of power to
the world even with a makeshift antenna.
Y can us¢ any antenna with an SWR up
to 3:1 TTEEMFJCWTMEHM
ruggedmghlnwnhswﬂmw
antenna opens or shorts without damage.
I[ymmreallmeRPyuucanmdme
your power down to milliwatts.
A pleasing sinewave sidetone lets you
monitor your
Ym:aisn ﬂ:ﬂleﬂﬂblﬂmamiﬁdeSK
nplus adjustable automatic transmit offset.
t hours of battery operation —
draws nnly 50 ma. receive, 1 amp transmit.

Looks Great!
Each MFJ CW Transceiver 1s housed in an

modificanons

No Matter What™ Guarantee
You get MFI's famous one year No Matter
What™ unconditional guarantee. That means we
will repair or replace }nur MFJ CW Tranceiver
(at our option) no matter what for a full year.

Continuing Service
MF] Customer Service Technicians will help

ou Lccia your MFJ CW Tranceiver performing
%aulm — no matter how long you own it
Just cﬂll our toll-free help line
800-647-TECH(8324) — an MFJ exclusive.

Made in USA

MF]J CW Transceivers are made n the USA.
Help our fellow Americans by keeping our
money here — buy Made in USA.

Call Your Favorite Dealer Today

Enjoy DXing and ragchewing wherever y
Call your idvuﬁte dealer today and get MI-%F
CW ﬂwut-e: vers. Don’t leave h:sme wnthuut it!

MEF] Portable Operating Accessories

Tunes coax, balanced lines,
random wire 1.8-30 MHz. Cross-
Needle SWR/Wattmeter has two
es: 30, 300 or user selectable 6

MFJ-971
$8995
switchable

watt ranges. Tiny 6x6%x2%: inches matches MFJ

CW Transceivers. Fastens o MFJ CW
Transceivers and/or MFJ-4114 Power Pack to
form single unit.

Prices and spedifications subject 1o change © 1993 MF] Enterprises, Inc.

o ]
3 -
=y -
g A o

e N S e e
MFH{M Mn:hhf nab& Battery/AC
$§995 Power Pack for MFJ CW Trans-

ceivers or other low power n
Provides power from Ni-cad D cells, rcgu
alkaline D cells or 110 VAC. Has charging
circuit for Ni-cads D cells. 6x6'2x3%2 inches.
Fastens to MFJ CW Transceivers and/or
MFJ-971. Batteries not included.
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$3495 Efficient low SWR folded e N
ecach  dipole. Lightweight, casyto = =
carry, easy to put up. Perfect for MFJ = °
CW Transceivers. ﬂrde:r MFJ-1T774, 40—Mﬂr:rs;
MFJ-1773.30-Meters; MFJ-1772, 20-Meters;
MFJ-1771, 17-Meters; MFJ-1770, 15-Meters.

Nearest Dealer/Orders: 800-647-1800
TMWMTECH(ES’M}
unconditional guarantee * 30 day money

glarantea{lesssh}mm:;frmnWJ-Frmmmm
MF]J ENTERPRISES, INC.

MF (601)323-5869; 8-4:30 CST, Mon.-Fri.
FAK. [ﬂ]l} 323-6551; Add $6 sh.

Box 494, Miss. State, MS 39762
MF] . qﬁ"ani:b!e




Copper Dual-Band Super
J-Pole Antenna

Build it in less than an hour.

While looking for an antenna project to build 1
remembered seeing a Marine antenna called

the Super J-Pole in the 1988 ARRL Antenna Hand-
book, which claimed a 6 dB gain over a quarter-
wave ground plane. | didn’t have a machine shop
al my disposal to fabricate the parts shown in the
Marine antenna article so I set about redesigning
the antenna using materials that were easy to find
and work with. I have had very good results work-
ing with copper J-poles, so I built my refined ver-
sion of the classic J-pole. | then added a shon in-
sulating section, the extra half wave of vertical
length, and the needed half-wave matching stub.

Materials

All the materials except the S0239 fitting can
be found at any good hardware store, and the

Photo B. J-Pole feed point.
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by Marty Gammel KA@GNAN

whole antenna can be made in less than one hour.

In my design I use 1/2" copper schedule M
tubing and 1/4" soft copper tubing. I had experi-
mented with using a Teflon insulator, but have
since changed my design to use a 9" length of
hardwood dowel with three coats of lacquer as
the insulator, for more strength.

Clean all the tubing, and then from the 1/2"
tubing cut one piece each of the following
lengths: 57-1/2"; 38"; 19"; 2", and a piece about
3" long for a stub to mount the antenna. In addi-
tion to the tubing, buy a 1/2" elbow, a 12" Tee,
two 1/2" end caps, a 1/2" threaded fitting, and a
cast iron floor flange for mounting. Get a piece of
3/16" or 1/4" soft copper tubing 42" long. Find
the center of the 1/4" tubing and bend it around a
1"-t0-1-1/4" diameter water pipe or dowel.

Put the Heat to It

Now fire up the torch and start the assembly
process from the bottom up. See Figure 1. Use
flux on all joints, solder the 1/2" thread-

Building Suggestions

1. You may use a Fiberglas rod as an insulator,
but you will have to be very careful with the torch
or you may weaken or bumn the rod, or make it
brittle.

2. When cutting the 1/2" copper tubing, cut the
57-1/2" piece from one end of the 10' length, and
the 38" piece from the other end. By doing this
you will have factory-cut edges for inserting the
1/2" dowel.

3. Be sure to keep the flame of the torch away
from the insulator to avoid bumning it.

4, Use paste flux on all joints when fitting the
pieces together. Use enough flux, since you will
be cleaning the entire antenna with solvent after
assembly.

5. Use a weight to hold the 19", 57-1/2", and
2" pieces, and the Tee and the elbow, flat when
they are sweal soldered together.

6. Use a ruler or caliper to check the spacing

Continued on page 15

ed fitting to the mounting stub, and sol-
der the 1/2" Tee fitting. Then proceed
with the 57-1/2" section, 2" cross piece,
and 19" section. Pay close attention to
getting the 19" piece parallel to the 57-
1/2" piece, After these have cooled, drill
through both the 57-1/2" section of 1/2"
tubing and the hardwood dowel about
1/4" from the top end of the 1/2" tubing,
and the bottom of the 38" section of tub-
ing. (See Photo A.) Then insert the 1/4"
tubing through the 1/2" tbing and dowel
assembly. Sweat solder the 1/4" wbing 1o
the 1/2" tubing and sweat solder the end
caps. After these have cooled, clean the
entire antenna, bend the half-wave
matching section to a half circle of about
4" radius around the antenna to help the
balance and match.

Simplify the Feed Point

The feed point also needed to be made
simpler, so 1 elongated one of the mount-
ing holes of a panel mount SO-239 fit-
ting and inserted a stainless steel ad-
justable band clamp. This goes on the
57-1/2" long section of 1/2" tubing. A
short 2-3/4" length of #14 copper strand-
ed wire is soldered to the center terminal
to go over to the 19" section. I used an-
other stainless clamp to attach this. (See
Photo B.) While experimenting to find
the proper feed point, I found that the
distance above the crossbar should be

57 w2 ] T

19"
clamps

A

about 3",

Figure |. Dimensions for the Super J-Pole.
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Inside

Since the 70’s the frequency

counter chip most used was the
7216 (8 digits,

10 million counts
per second). The
only way to have
a faster more
reliable counter
was to design our
own chip. Sowedid — F 870
the OE10. Faster — 10 digits, =08/ '
220 million counts per second.

Reliable — zero field failures.

And now we have

added a microprocessor to e
unleash the power of the OE10. Nk |
Optoelectronics introduces the 3000A Lomeny e $100.
Multifunction Micro HandiCounter with these BL30/Backlight....................... 45.
. T Gy Antenna - TA100S
W ¢ % O C -,
new and exciting features loscopig Whip Antesins.. 12
Antenna Pack 2 |
*Digital Filter *10Hz-3GHz Includes RD27, RD50, RD100
Technique (patent pending e Multifunction RD440, RD800 — Save $32.......99.
Fil ble signals f ;
*Digital Auto i i, g 2 VI CARE oo 15.
Captllre (patent pending) Amp]lﬁers :
Holds present reading and stores Ef;cﬁg‘:lﬂ:"d time interval
previous reading for hands free Factory Direct Order Line
unattended operation -I-Iigh Resolution
*Works Even in Presence of Direct count to over 200MHz 1 '800"32 7'59 1 2
Strong RF Signals *Extended Battery Use 305-771-2050 « Fax 305-771-2052
*Stores Frequencies ] Year Full Warranty 5821 NE 14th Ave, Ft. Lauderdale, FL 33334
*Increased Sensitivity *All This and More for the | Zselioie o 0. Cly 1
*Synchronous RF Detection Low Price of $279. Money Ordes only)
Super sensitive 16 segment
bargraph operates independently
from counter T 21372l B o o up &' VU & =
'HIEEZ? S_ﬁ)_eed A;SIC : Wl NS NWIIYIWY
mition counts per secornd.
BE SURE YOU HAVE AN OE10 INSIDE

CIRCLE 28 ON READER SERVICE CARD



Mini Quad Loops

Continued from page 10

other end to the braid side. Or, you can use an
S.0. connector mounted in a convenient man-
ner (1 use PVC strips).

Apartment/Condo Dwellers and/or New
Hams

See Table 1 for 10 meter dimensions, Table
2 for 2 and 6 meter dimensions.

It is a simple project to mount a mini-quad
loop on the wall or ceiling in an apartment, or
in the attic of a house. A loop can easily be
set up around a picture frame. Small wire, two

or three inches of standoff from the wall,
some white paint, and/or curtains or a large
picture, etc., can be used to make the loop in-
visible and yet still be effective.

Summary

You'll get 2-3 dB gain over a dipole, and
notice much quieter reception. Build the mini-
quad loops according to the dimensions sup-
plied. Trim the capacitance legs only as neces-
sary to achieve resonance (lowest SWR at
feed point) if metal, wiring, wood, elc., in the
near field of the loop cause detuning. The mi-
ni-quad loops can form the driven elements of
iwo- or three-element cubical quad beam an-
lennas.

Table 1. 10-40 meters

Quad loops don’t have to be large to be
good performers. And they are “quiet.”

NOTE: Mini-Quad-Loops have been con-
structed, tested and used on 2, 12, 20, and 40
meters, with the data of Tables 1 and 2, with
good results. Initial SWRs in all cases, at the
feed point, were at worst 1.5:1. Adjustment of
the angle between p and m allows improve-
ment in SWR. In each of these cases the rela-
tionships for S, p, q, and m given in the text
worked—e.g.:

147.917
S=

f (MHz2)

The table values for 5, 10, 15, and 30 meters
are derived, but based on the experiments on 2,
12, 20, and 40 meters, | have no reason 10 be-

147.917 lieve that the denived data 1s not good data.
i  (MH2) feet Acknowledgements: L.A. Moxon G6XN,
HF Antennas For All Locations, refer-
p =0.128 (3) {eet x 12 = Inches ence to capacity hat loaded mini-quad by
m = 0.304 (S) feet x 12 = inches : H
T = Wire needed to build mini-quad-loop (includes extra for joint-wraps), feet
B = Approximate bandwidth, kHz
Band (meters) 10 12 15 17 20 30 40 Band (meters) 2 6
Frequency (MHz)  28.400 24,940 21.225 18.118 14.150 10.125 7.150 Frequency (MHz) 147.00 52.00
S (feel, inches) 5 2-1/2° 5 11-3/16° 6 11-5/8° g 10'5-716" 14'7-5/16" 20'8-1/4" S 13'”"*?' 34-1/8"
p (inches) g8 9-1/8" 10-11/16"  12-9/16"  16-1/16" 22-7116"  31-3/4" p 1-9/16 4-3/8"
q (inches) 48-3/8° 55-1/6" 64-3/4° 75-13/16° 97-1/16" 135-11/16" 192" q 9-5/16"  26-7/16"
m (inches) 19° 21-5/8" 25-716"  29-13/16" 38-1/8" 53-5/16" 75-7/16" m 31116 1038
T (feet) ar 42 50° 58' 74 103° 146' T g 20
B (kH 4 3
) . it e s & ' > Table 2. 2 and 6 meters (S, p, g, m, and T as

previously defined).

OAK HILLS RESEARCH

QRP Headquarters

® 2 watls of audio oulput w/external speaker jack

® Silky smooth QSK circuit
* Full 5 watts of RF output on all bands
* 12VDC operation

* Previous building experience desirable

BAM to 6 PM

Mon.-Fri. 20879 Madison Street

Big Rapids, MI 49307

Fax: (616) 796-6633 Orders 800-842-3748 Tech. Info (616) 796-0920
CIRCLE 82 ON READER SERVICE CARD
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* Single band transceiver kit offered on 80, 40, 30, 20. & 15 melers
* lambic keyer included using latest Curtis Keyer Chip 8044ABM

* Superhet receiver design with diode ring mixer & RF pre-amp

* 4 pole crystal ladder filter followed by an on board audio filter

* Swiichable HP AGC circuit with manual RF gain control

* Vo tuning with 8:1 vernier dial covering 100 KHz and RIT
* Sinewave sidetone oscillator w/frequency & level controls

* Measures (HWD): 4® x 6 1/4" x 6 7/8" and weighs 47 oz

* 100% complete kit including cabinet, all components and instructions
All coils are pre-wound. PC boards are quality double-sided with
plated-thru holes (except keyer board) and componenl screen. |

carssemn $ 1 98 . 95
(Please specify band)

OAK HILLS RESEARCH

Z.

Pﬂﬁgm |
S&H

Michigan

AMATEUR TELEVISION
GET THE ATV BUG “{22¥

od New 10 Watt
SPIRIT S T S
CwW 0 W Qi SPIRIT Transceiver
TRANSCEIVER Only $499

Made in USA
Value + Quality
from over 25years
in ATV..WBORG

Snow free line of sight DX is 90 miles - assuming
14 dBd antennas at both ends. 10 Watts in this one
box may be all you need for local simplex or repeater
ATV. Use any home TV camera or camcorder by
plugging the composite video and audio into the front
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @
3 Amps, TV set and you're on the air - it's that easy!

TC70-10 has adjustable >10 Watt p.e.p. with one xtal on
439.25, 434.0 or 426.25 MHz & properly matches RF
| Concepts 4-110 or Mirage D1010N-ATV for 100 Watts.
Hot GaAsfet downconverter varicap tunes whole 420-450
MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box.

Transmitters sold only to licensed amateurs, for legal purposes,
verified in the latest Callbook or send copy of new license.

Call or write now for our complete ATV catalog
including downconverters, transmitters, linear amps,

and antennas for the 400, 900 & 1200 MHz bands.

Raesidents
Add 4%

State Sales Tax

(818) 447-4565 m-t Bam-5:30pm pst.

P.C. ELECTRONICS
2522 Paxson Lane Arcadia CA 91007

Visa, MC, COD

Tom (WEORG)
Maryann (WB6YSS)




Cﬁpper Dual-Band Super J-Pole Antenna continued from page 12 Parts List
1 10-foot section of schedule M 1/2" copper tubing
1 1/2" copper elbow
1.5 1 1/2" copper Tee fitling
= L—* 2 1/2* copper end caps
1.4 1 12" copper threaded fitting (for mounting)
1 1 1/2° cast fioor lange (for mounting)

.3 | 1 Piece of 3/16" or 1/4" soht copper tubing 42" long
; 1 Piece of 1/2* hardwood dowel or Fiberglas rod
nl.2 1 S0-239 panel mount coaxial fitting

1 Piece of #14 stranded copper wire
1.1 2 3/8" by 7/8" stainless band clamps
Tools needed:
1. Tape measure
Tubing cutter
142 143 144 145 146 147 148 149 150 151 152 5 an
Frequency (MHz) Solder and flux
- Electrical tape
Figure 2. Antenna SWR curve chart for 142-152 MH:z. Caulking compound
Screwdriver
1.5 A weight to keep parts aligned while soldering
1 Steel wool or a Scoich Brite pad (for cleaning all copper)
1.4 Spray can of clear exterior lacquer
! + } (to finish-coat completed antenna)
::1 - - 8. After the best match has been found, you
ﬁ 1.2 may want to solder the SO-239 and the stranded
[ wire end to the 1/2" tubing.

1.1 | 9. When the antenna has been cleaned and

maitched, spray the entire antenna with a coat or

1.0 : : -

- two of clear lacquer to keep it looking nice.
40 41 2 B M &S “8 M7 M W = 10. After everything else has been done, apply
Frequency (MHz) silicon or a butyl rubber compound to the insulat-
Figure 3. Antenna SWR curve chart for 440-450 MH:. Ing section, then cover the joint with electrician’s

tape for a weathertight seal.

between the 19" and 57-1/2" pieces, 1o keep them  press. Be careful not to drill into the threads of 11. A 1/2" pipe coupling and a length of pipe
parallel to each other. the fitting. After the holes are drilled, file the may be used in place of floor flange for mounting
7. When drilling the SO-239 fitting, use a dnill  opening flat for a better band clamp fit. in a roof tripod. H

ORDERS ONLY 1-800-TRU-HAMM

' ' v' . LOCAL & TECH 1-313-771-4711
.‘- bey SERVICE 1-313-771-4712
FAX SERVICE 1-313-771-6546

SALES SER VIC WANTED: QUALITY USED GEAR, CASH OR TRADE

23040 Schoenherr, Warren, Ml 48089 ,—=
OPEN MON-FRI 10-6, SAT 10-4. SUN CLOSED

TERMS: Prices Do Not include Shipping.

Prics and Avalabify Subject o ' } /J
nge Without Notice . ¢ .
Most Orders Shipped The Same Day g / © ) Come in for new stocking stuffers

COD's Welcome ($4.D0 + shipping)

KENWOOD ICOM YAESU

m i # - H[!

TH-28A AT IC-28AT FT-411E
2M 2-5W MICRO 40 MEM ek - 2M 2-5W DEL MICRO 2M 2-5W 50 MEM CTCSS

TH-T8A . - - IC-2S5RA FT-470
- 1. MVSCANNER HT 2MWTOCM 2-5W 50 MEM

IC-W2A MOBILE YHFAJHF

r———— 2WTOCM MICRO
TM-TI2A FT-5200
2MTOCM DUAL BAND MOBILE YHFUHF 2M70CM DUAL BAND

TH-741A A ' IC-220H FT-2400H
2M70CM? TRIBANDER ) ; M 45W 20 MEM M 50W LCD CTCSS

HE EQUIPMENT IC-2410 HF EQUIPMENT FT BROAT
26TOCM 45W DEL
TS-1405 . : = FT-890

HF COMP GEN COV et ERE = | LF EQUIPMENT He DEL MOBILE
TS-450S/AT N e . B | oo FT-1000
HFDEL COMP TUNERSEE == = NS | | DELUXE COMPACT HF OSL CATCHER®

TS-B5/AT . IC-765
HF 12V DEL TUNER HF DELUXE TUNER PS

CIRCLE 162 ON READER SERVICE CARD
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For High Performance in Repeater
Technology, Go with the Leader—
i Wﬁf

SPECTRUM

& “Stand Alone"”’
Oor use with

® 10-40 Watt Units 3
® 2M, 222, 440 MHz &y

e Super Sensitive/Selective Receivers For that new Machine—Spectrum

e Unusually Good Repeat Audio makes 2 lines of Repeaters—the

o Proven Performance throughout Deluxe SCR1400 and the new basic
the World! low cost S-7R line.

The S-7TR Repeaters maintain the
quality of design, components and
construction which have made Spec-
trum gear famous throughout the
world for years.

However, all of the ""bells & whisties™
have been eliminated—at a large cost
savings to you! The S-7R is a real
“work-horse' basic machine designed
for those who want excellent, super-re-
liable performance—but no frills! For
use as a complete “‘stand-alone’" unit,
or with a controller.

Of course, if you do want a Full Fea-
tured/Super Deluxe Repeater with
Full panel metering and controls, and
a complete list of ‘built-in’ options,
then you want our SCR1400—the
new successor to the “Industry Stan-
dard’'' SCR1000/4000.

Available with Autopatch/Reverse
Patch/Landline Control; TouchTone
Control of various repeater functions;
‘PL’; ““Emergency Pwr./ID; High/Low

SCR1400 TX Power; Tone & Timer Units; Sharp

REPEATERW/150 WT.2MAmp . nu/. :
& 30A POWER SUPPLY. téal:iﬂg T e
VAl e avelanie separately];f;% MY e Complete Line of VHF/UHF Rcvr.

& Xmtr. Link Boards & Assemblies
also available. Plus ID, COR, DTMF

Shown in optional cabinet.

Call or write today for details and prices!

Get your order in A.S.A.P.

Sold Factory Direct or through Export Sales
Reps. only.

/)77 SPECTRUM COMMUNICATIONS CORP.

1055 W. Germantown Pk, S4 e« Norristown, PA 19403 = (215) 631-1710 « FAX: (215) 631-5017
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Control Bds., Antennas, Duplexers,
Cabinets, etc. Inquire.

Courteous Service - Discount Prices - Fast Shipping

NLITELECT RONICS

P.O. Box 567 « Van Nuys, CA 91408

ULTRASONIC TRANSDUCERS
MATCHED SET

Receiver; # EFR-RUB40K25.
0.63" dia. X 0.48",
Center frequency: 40 KHz. Band width: 4Khz +
CAT# UST-23 $2.00 per sel

TWO CHANNEL
COLOR ORGAN

Create your
owm light shows.
Electret mike on
control board
responds to
music or other
sounds causing
lights to brighten and dim

depending on frequency and volume. 120 Vac inpul and
output. Provisions for two light strings, up to 200 watls
per channel Separate sensitivity controls for sach
channel. 0.25" oc terminals for output. Lights not includ-
od. 4.25" X 3.85", Hook-up diagram included,

CAT# CORG-1 $6.50 each

12 VDC 500 MA
WALL TRANSFORMER

Panasonic # KX-A11
WHITE - U.L. listed,

12 Vdc wall translormer,
2.1 mm co-ax plug

with center negative. :
CAT# DCTX-125W

$4.50 each - 10 for $30.00 + 100 for $265.00

| 12 VDC
20 AMP RELAY

P & B# S88R-1007 (house number)
DPDT 20 amp power relay. 12 Vdc,
32 ohm coil. Solenoid-type actuator
activates dual snap-act i 15
Ideal for vending machines, laundry,
HVAC and machine control systems.
2.13" X 17 footprint and mounting
flanges out to 1.9°.
1.93" high. 0.25" qc terminals.
CAT# RLY-140 $2.00 each

12 VDC
COOLING FAN
" =

Elina Fan
# MDA 1209250LB

TERMS: Minimum order §10.00.Shipping and handling
for the 48 continental U5 A. $4.00 per order. All others
including AK, H| PR or Canada must pay full shipping.
Al orders delvered in CALFORNIA must include state
tax (7_25%, 7.5%, 7.75%, 8 _25%, 8.5%) Quantives
Limited. NO C.0.D. Prices subject to change wiout notice.

FREE 64 Page Catalog
(Outside The U.S.A. Send $2.00 Postage)

ALL ELECTRONICS CORP.
P.O. Box 567  Van Nuys, CA - 91408
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HR2510 Hi-Power
Modification

Increase the performance of this popular HF rig.
by Carl Merrill

fter reading the high power modifica-

tion originally published in 73 Amateur
Radio Today ("Beefing Up the Uniden and
the HTX-100" by M. T. Stacey KC4HGH,
September 1989, p. 48) and then changed by
the original writer (73 Amateur Radio
Today, “Updates,” November 1989, p. 76),
I discovered another method that is easier
to implement and has given consistent
results.

The modification in the 1989 article and
update requires you to change the output
transistor from a type 25C477 to a type
28C497, then change the pre-driver (ransis-
tor Q134 from a type 2SC2086 to a Lype
ECG-340.

I found that the ECG-340 didn’t really
give any more drive to the driver transistor,
for it is an emitter-follower, with a gain of
less than one, so I left the 2SC2086 portion
of the circuit alone.

The Modification

The following modification will give you
marked improvement in the power output of
the HR2510 and is easy to implement:

1. Change the output from a 2SC477 1o a
25C497 and make the necessary bias adjust-
ments as follows:

Connect the radio output to a 50 ohm
dummy load and set the frequency to 28.005
MHz, USB mode, with no modulation.

Hook up a meter (0-100 mA scale) be-
Iween test points TP4 (+) and TP2 (-) to
monitor final amplifier current.

Key the transmitter with no modulation
and adjust VR112 for 80 mA collector cur-
rent (Q132).

Place the meter’s negative lead on TP3
and check the driver current.

Adjust VR113 for a driver current of 50
mA, if necessary.

Replace shorting bars into TP4, TP3 and
TP2.

While tuned 10 28 MHz, adjust the AM
power output to about 5 watts by adjusting
VR107.

3. Turn off the power and locate Q134,
the 2SC2086 amplifier transistor. Cut the
foil (as shown in Figure 2) to remove the

network from the emitter. Remove the 0.01
uF capacitor (C135) from the collector of
this transistor to ground. Bridge the foil
from the open end of the network to the col-
lector foil. Now, solder the removed 0.01 uF
(C135) to the bottom of the board from
the emitter to ground. See Figures | & 2 for

details.

4, Check your work carefully for any sol-

der bridges and turn
on the power. The
AM output will nor-
mally jump up to
about 15 watts after
this modification.
Tumn the AM power
output down 1o
about 12 to 13 watis
by adjusting VR107.
This is plenty for
this radio and will
sound real nice on
the air. You should
find that the SSB
power will now be
around 25 to 32
walls.

5. Adjust the SSB
output for peak
power by feeding a
single 1 kHz tone
(or dual tone) into
the radio while

adjusting VR104
(the SSB ALC
pot).

6. If your radio
needs further align-
ment, consult the
appropriale ser-
vice manuals for
the HR2510 and
the HTX-100. The
25C497 may be
obtained from RF
Parts, 1320 Grand
Ave., San Marcos
CA 92069. Tel:
(800) 854-1927 (for
orders only).

Results

The purpose of this change is to make the
2SC2086 provide gain, for in an emitter fol-
lower configuration, the gain is always less
than 1. It works better, and saves the cost of
the ECG-340. I have completed this modifi-
cation on approximately eight different ra-
dios and they work fine. They can be heard

in places they couldn’t reach before. 73]
+8V
R164
150 CAM 11/03/91
C135 Qi24
Q134
0l 132 RI66
2SC2086 - ﬂ“ﬁ T30 pu 23519?3
G
R165 4 Lcio0 ™
RI167 C134 330 470
100
= ORIGINAL CIRCUIT, HR2510
+HV
R164
150
Q124
Q134
2SC2086 ﬂﬁ-‘mau o i Tl
L
Ci34 —  RI6S
R1I67 & L a5 330
100 T .01

Figure 1. Modification for increased power for the Uniden HR2510.
Top circuit is the original; bottom circuit is the modified version.
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Figure 2. Modifications to the PC board, bottom view.
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10 Meter X-Beam

Upgrade your antenna as well as your license.

fter a year as no-code Techs, my wife

Debby NSSKA and I decided it was time
to upgrade to Tech-plus and work some DX.
With help and encouragement from Joe Nun-
namaker KD3VR, passing 5 wpm was much
less of a chore than we had imagined. The big
day was here and we had our 5 wpm Certifi-
cates of Successful Completion in hand; it
was time to work the world.

I had previously purchased a small 10 me-
ter rig and had put up a simple 10 meter hori-
zontal dipole in anticipation of this day. Over
the next few weeks, even though I made sev-
eral contacts, I was not happy with the results.
I felt it was time to upgrade my antenna. First
I considered several commercial antennas.
However, I had caught the bug for home-
brewing with a 2 meter amplifier kit and had
met Joe in the process, but that’s another sto-
ry. Since this was my first antenna project, I
wanted it to be simple, high performance, and
low cost. At first my criteria seemed mutually
exclusive, but then I came upon an article in
the ARRL Handbook by Brice Anderson
WOIPNE concerning X-Beam antennas. [
spoke with Joe and told him my idea. He en-
thusiastically agreed to lend his expertise and

help with the project.

Materials

I wanted to construct the antenna with ma-
terials I could locate at the local hardware
store. So, with Joe and Debby, | paid a visit to
the hardware store, For the X-beam arms, we
considered aluminum and copper. We selected

by John E. Williams N5SJZ

copper tubing for several reasons. First, cop-
per is less than half the price of aluminum,
Second, unlike aluminum, copper can be sol-
dered-to directly. And finally, copper has a
lower resistance to radiation, perhaps giving a
slight performance edge. For the center sup-
port we chose a 1/2" thick, 2' x 2' square pre-
cut piece of plywood.

After purchasing the necessary materials on
a Saturday, we planned to build and put the
antenna on the air the next Saturday. All the
materials for the antenna cost less than $40.

Construction

The first step is to prepare the copper tub-
ing and plywood. Cut the four 8' pieces of the
copper tubing to 6'11"
with a pipe cutter,
then use extra-fine =
steel wool to polish
the copper tubing to
remove oxidation and
let the beauty of the (=5
copper show. To en- [ _g#*
sure that the antenna |
will continue to look
good and resist the el-
ements, apply several
coats of a spray-on
acrylic protectant to [
the copper tubing. i ¢
Prepare the plywood [
with two or three |
coats of weatherproof
paint, allowing two

W O
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Figure 1. Top view, looking down.
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ment arms.

Photo A. Th'ﬂsrruc'rfﬂn team with arerim's.L 1o righ: John
Williams N5SJZ, Debby Williams N5SKA, Joe Nunnamaker KD3VR.

- =
______
T e

days of drying time between each coat., Next
week, the plywood and the tubing will be
ready to go.

The first step in actual construction is to
draw an X on the center board where the cop-
per tubing arms will go. After drawing the X,
measure 2.25" from dead center on each line.
This is where the end of each arm is placed on
the board. Place the pipe brackets over one
arm and use this arm as a guide for marking
holes for the bracket bolts on each line. Nexit,
drill the holes for the brackets and a 1.25"
hole at dead center for the mast. If you are us-
ing a larger or smaller mast you should adjust
the center hole size accordingly.

The next step is to drill a small hole on the

o I
......

———— | he —— =,

Photo B. Close-up of the coax connector afes to the driven ele-



| ATTENTION ACC OWNERS!
AND ALL OTHER REPEATER
CONTROLLER OWNERS!

Portable Power/Charger
Only $ 79.95*

* Multi Output al 3, 6, 9 or 12VDC|

* Charge from AC or 12vdc source

= Aulomatic shutoff at full charge
(12v recharge less than 3 hrs)

* Built-in Voltage - Charge Meter

* Sealed lead acid 6.5 AH battery

» Supplied with 12 VDC cigarr-tte
plug and UL listed AC adapter e

*Weight: 8lbs, LWH:- T"x 4" x 8" | @

= Great power for Field Day, Contests, Mobile, HTs, T"-f
RV, cellular, camcorder, 12v vehicle/ boat starter, and

Why buy a TNC?
PCHE FAX + PCSWL §179.0

SPECIAL COMBINATION OFFER

For a limited time, if you order PC HF FAX $99 (see our
other ad in this issue), you can add our new and improved
PC SWL 3.0 for $80.00 instead of our reguiar low price of
S99 .00

PC SWL contans the hardware, software, instruchons
and frequency lists needed 1o alow you 1D recene a vast
variety of digital broadcasts transmitted gver shortwave

radio. All you need is any IBM PC or compatible computer
and an 55B shortwave receiver. The product consists of
Demodulator
Digital Signal Processing Software
Page Tutorial Reference Manual
World wide Utility Frequency List
Tutorial Audio Cassette with Samples
PC SWL automaticaly decodes Morse code, ATTY
AMTOR, SITOR, NAVTEX and ASCIl
PC SWL lets you tune m on world prass senices
meteorciogical broadcasts, ham radio operators, coastal
shore stations, aviation telex and much more digital action
on the shortwave bands. Why pay for another expensive
pox when a simple interface and your PC can do the job?
ADVANCED FEATURES:
Tuning Oscilloscope
Dhgtal Wavelorm Presentations
Auto Calibration and Code Recognition
Contnuously Tunabie Fiter Freguencies
Varable Shdt
Adjustabie CW Filter Sensitivity
Unattended Capture and Printing
Integrated Text Editor
|HTE?I‘H'£E'-'J Log and Database
Shell to DOS apphcations
Seamiess Integrabon with PC HF Facsimile
Call or write for our compilete catalog of products.
Visa & MasterCard weicome.

Software Systems Consulting
615 S. El Camino Real, San Clemente, CA 92672
Tel:(714)498-5784 Fax:(714)498-0568
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all of your indoor/ outdoor portable power needs !

DVMS/1+
Digital Voice Mail System

* 1024 user voice mail system, works
like a voice BBS!

* All features prompted by a pleasant
female voice!

* Storage limited only by available hard

disk space!

I * Communicates with RC-85/96/850
usmg busy/data lines!
* 100 event advanced scheduler with real
voice clock/calendar!

* Background upload/download of all
files via optional modem!

* Many other features, too many to list here!

The DVMS/1+ is now available for $349!
Demo cassette and manuals available!

Window Mount BWM-1
Only $ 13.95*

' Get your rubber duck outside with
the BWM-1 Window Mount. This
handy mount clips over your car's

g window and lets your antenna get
out and above the car roof giving
you better range into your local or

distant repeater.High quality BNC

H io BNC connector can be used on

' your own coax or with optional &

5{: ohm, Model BC 6-174 Cable, priced at only § 10.95"

You can buy both the mount and the &' cable for s 23.00"

(cable and antenna shown in photo are extra cost options)

* prices do nol include CA sales tax or shipping & handling

Add $2 50 S&H per order » Master Card & Visa welcoma
Send lor our monthly fiyer on radio and computer specials

Trionics ro Box 1434

Rancho Cordova, CA 95741
Phone/ fax;: (916) 366-7408

XPERTEK ELECTRONICS
5312 Ernest Road
Lockport, New York 14094
Call today! (716) 434-3008

-
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2-1000 MHz In One Sweep!

AVCOM's New PSA-65A Portable Spectmm Analyzer

The newest in the line of rugged
spectrum anaiyzers from AVCOM  qweep RATE controis the  POSiON the display
offersamazing performanceforonly  speed of the sweep across 0 the screen
$2,855. the CAT

AVCOM'S new PSA-65A is the
first low cost general purpose port-
able spectrum analyzer that's poqanie, atiractively styled
loaded with features. It's small, package and emgonometri-
accurate, battery operated, has a calyengneeradfonipansl |38
wide frequency coverage - a must T
for every technician’s bench. Great Large bnght screen for
for field use too. SUME S SENGr e

VERT is used 10
TUNING adiusts the center lrequency of the

SCALE selecs an ampitucde FﬂEm‘,‘g:m analyzer 5o that sgnais of interest appear at the
sensibvity of edher 10 dBDIV Ogi L o cenmer of the display and ther frequency s read
or 2 dB'DIV out on the LCD

REFERENCE LEVEL adjusts
input attenuator and |F gain.
Calibrations in dBm and
dBmy are provsded

ZERO SPAN nsianty places
~— analyzer in 2er0 span mode

The PSA-65A covers frequen- ””3“‘;3‘35]‘3“"“
cies thru 1000 MHz in one sweep POWER switch has 3 ?nenmn"n:rsz DI
with a sensitivity greater than -90 positions: Bafiery Operation, P b
dBm at narrow spans. The PSA- SandyandACLineOperar [ESEREESS S = =/ B £BL == |  SPAN convols he wikh of the
65A is ideally suited for 2-way ra- ;f“r;"‘mﬁ?fé f:xh B S i, ¥l S Al spectium beng Gispiayed and
dio, celiular, cable, LAN, surveil- oeas0n | automatically selects optimum
resgiution fitgr

lance, educational, production and
R&D work. Options include fre-
quency extenders to enable the
PSA-65A to be used at SATCOM

BAT CHG switch recharges PSA-65A 10
B0% capacity in approx. 6 hours.

RF INPUT accepts signals 1o be
observed from less than 2 Mhz 10
greater than 1000 Mhz

AUXILIARY supports present
and future ophonal
accessones for the PSA-65A

and higher frequencies, audio AUDIO OUT drives low AUDIO DEMOD L =
demod for monitoring, | riodic impedence earphone o actvales audko demod reduces the width o
il e speaxar intemal speake’ board ang sets aucio the spectrum beng displayed for

antennas, carrying case (AVSAC),
and more.

For more information, write, FAX
or phone.

BRINGING HIGH
AVCOM::es:
DOWN TO EARTH
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closer signal examinabon and

provided with optional demod leve! ; :
enhanced amplitude accuracy.

500 SOUTHLAKE BOULEVARD
RICHMOND, VIRGINIA 23236
804-794-2500 FAX: 804-794-8284
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Photo C. Using plastic wire ties to secure tails to nylon supporting

cord.

center board between two arms. It makes no
difference which two arms you choose at this
point since they are all the same length. Route
the pigtail coax connector (or plain coax)
through the center board and solder the inner
conductor to one arm and the outer braid to
the other. These now become the driven arm
elements. To ensure the best contact, clean the
areas on the arms to be soldered with steel
wool to remove the acrylic protectant previ-
ously applied. Since the weather was some-
what cold, we used a propane torch for sol-
dering instead of a soldering iron. Since we
were concerned that the paint would be blis-
tered by the heat, we solved this potential
problem by placing a double thickness of alu-
minum foil under the arms when soldering
close to the center board. After soldering the
coax connector, solder a heavy piece of cop-
per braid to the other two arms. The arms
connected with copper braid become the di-
rector arms.

Now that the driven element and director
arms have been determined, it’s time to solder
the element tails to the ends of the arms.
Since the element tails will not be under
stress, we chose 16-gauge enamel-coated sol-

\

(RF choke).
20 73 Amateur Radio Today * April, 1993

s .
Photo E. Bottom view of center board. John making current balun

id copper wire instead of Copperweld wire.
Start with each driven element tail 36" long
and each director tail 30" long. If you use alu-
minum tubing or smaller gauge wire you will
need to start with each element tail 12" longer
to ensure that the antenna can be tuned. If us-
ing coated wire, carefully scrape away about
1" of the enamel coating at the ends of the
wire to be soldered. To ensure a durable con-
nection, bend the ends of the wires in 1", then
solder them parallel to the arms.

To provide support for the element tails,
use nylon cord strung through the ends of
the arms. To prepare the arms for the cord
drill two 1/8" holes, located 1/2" from the
ends of each arm, parallel with the center
board. Pass one length of nylon cord through
the holes, pull it tight and tie it securely. Place
the element tails beside the nylon cord and
use plastic wire ties to secure them to the
cord. The cord not only supports the element
tails, it also strengthens the entire antenna
structure.

Mounting and Finishing

Now it’s time to prepare the antenna for
mounting. For good strength use three L-

Photo D. Close-up top view of finished antenna center board.

brackets to support the antenna. Place two
brackets on one side of the center board and
one opposing the other two. Start the L-brack-
ets about 1" away from the edge of the center
hole to allow for proper U-bolt placement.
After marking and drilling holes, mount the
L-brackets securely to the center board. After
mounting the L-brackets, place the antenna
mast through the center hole and secure the
antenna to the mast with three U-bolls.

Now that the antenna is mounted, the next
step is to form a current balun (RF choke).
Form the balun by winding six turns of coax
(directly below the center board) into a 6" 1.d.
loop. This keeps RF at the antenna and pre-
vents stray RF from coming down the coax
cable.

You are now down lo the finishing touches
to make the antenna last longer and perhaps
perform better. Placing plastic wire ties
around the coax directly above and below the
coax feedhole in the center board will provide
strain relief for the coax. Coax seal applied to
exposed coax will keep water out and will
prevent premature coax failure. Finally, to
help ensure a longer life for the center board,
apply touch-up paint to any small chips that
resulted from drilling.

N
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Photo F. Side view of current balun (RF choke) on antenna.



WE SHIP WORLDWIDE

Barry

- ) o
Electronics Corp. Erarat

WORLD WIDE AMATEUR RADIO SINCE 1950
Your one source for all Radio Equipment!

= &

Wherever | go, | take my radio.

KITTYSAYS: WEARENOWOPEN 7 DAYS AWEEK.
Saturday 10-5pm/Sunday 11-2pm

Monday-Friday 9 to 6:00 PM
Come to Barry's for the best buys in town

ﬁ CONTACT US FOR THE LATEST IN i
BUSINESS AND HAM RADIOS

SHOARTWAVE RECEIVERS &

SCANNERS. MOTOROLA
YAESU, ICOM, KENWOOD,
MAXON, SONY, ETC.

Specialist in RADIOS; 10
E"sineﬁ*s mari;e ssiiedy FT-767GX, FT-890, FT-747GX, FT-990
am radios and scanners. v . y F 1= , F1-990,
v FRG-8800, FT-736R, FT-1000D, FT-415/815, FT-530,
K E NWOO D FT-5200, FT-2400, FT-470, FT-411E

TH-78A, TH28/48A, TM-941A, TM-T41A, 30']0'
TM-732A, TM-641A a00
¥

VARINE RADIOS

ICOM M7, M11. M56. M700TY. M800 ICOM,
AVIATION PORTABLE ICOM A-21 Bearcal.

MOTOROLA MARINE KING KX 09

Budwig ANT. Products Linear Ampiitier:
FLUKE 77, 83, 85, 87 Multimeters | Ameritron, icom, Kemwood, Yaesu

Satellite telephone in
suitcase for worldwide
use, also for use in car

cellular phone stocked. | pk-8s, MFJ-1278T

W/FAX, DRSI PRODUCTS KACHINA COMMUNICATIONS DEALER Gov't, 2-way, etc. %
sl AUTHORIZED  AwmPLiFiErs Stocked & Serviced, | B
Panasmn Wide selection of SW & Amateur DEALER STOCKED: 53
Fublications W Conoep Il for Great Prices! | ¥
Shortwave Radios/Marine e S O N Y Mirage Lo ! ; %
I CAR Storso with Elements In Stock Shortwave Radios Stocked YE Systems COMET ANTENNAS HEIL 2 %
Telephone scramblers Shartwae DIGITAL FREQUENCY COUNTERS STOCKED EQUIPMENT f’ =
forcellular and regular | | phillips DC-777 @ $499.95 OPTOELECTRONICS model 1300 H/A, 0-1300MHz L! 2
PHONSE. 94335 vettt ol i 2300, 2210 H, 0-2200 MHz, 2600H, UTC-3000, 2810 IN STOCK li 3
TR L Wireless =
— EIMAC g wisess S STANDARD. ! &2
n_l.l.n-ul 3-500Z BENCHER PADDLES Hy-Gain Towers ¥
ol = Serega 5728, 6JS6C BALUNS LOW PASS FILTERS will be shipped P~
Comet Custr 12BY7A & e i o TR | ~ direct 10 you |
H ﬁ.m.ﬂ?:'. 61468 Ao b s | - :::EEI G cost
= BIRD Not avaiiable I_-;.n _'f:'” MIRAGE AMPLIFIERS JRC Short-wave radios e
(144, 220, 440 attmeters & SN - W8 ASTRON POWER SUPPLIES JST135, NRD-5350 v
MHz), Isoloop. Elements . Belden Wire & Cable, Int’l Wire Ameritron Amplifiers
In Stock OPTO KEYERS STOCKED = AMERITRON—

ANTENNAS YAESU ICOM

= = B R A.S. AES, Cushcraft, Hy-Gain, FT-23RU/26/76 IC2/3/4SAT
SRR | stier, KLM, METZ, Urban, FT411E-811-811 ICO2AT/2SRA

- . = M 1/ODUBLOX, TONNA, Butternut, i FTH-2008/7008 IC2/4GAT/24AT
y My ons = FRAMY \uiti-Band IC-A21/U16
TS450S/AT, R-5000, TS-850S, TM 241/4/ | SLANNERS:
441A, TR-T51A, Kenwood Service Repair, AD H'
TS1408S, TS690S, RZ-1, TS-790A. Tsesoso, | 1000,

MFJ-1274, MFJ-1224, AEA
 PK-232MBX MOTOROLA AUTHORIZED DEALER

Landmobxle HT s

KCOM: U186, H18, V100, U400
MAXDN, MOTOROLA,

YAESU- FTH 20087008

UNIDEN, REGENCY, KING,

MARINE 1COM: M7, M56, M700
AVIATION ICOM: A21 A200H T, TAD

ELE R Ry
(EFER |

whdd

MOTOROLA RADIUS
COMMERCIAL RADIOS

@ MOTOROLA

- COMMERCIAL ] Kantronics
Antenna Tuners: & HAM KAM. KPC I,
Ameritron, Nye, REPEATERS | L0~ v DataE

and wireless telephone | computer Interfaces Kenwood. MFJ STOCKED. ngine, STOCKED
. : | wRITEFOR | DVR 2.2 KPC-3
(for export). Motorola Stocked: MFJ-12708, AEA, etc. QuOTES =

Los Precios Mas Bajos en Nueva York

” WE SHIP WORLDWIDE!

Export orders expedited.

IC-RT1A,751AM 781M 228GM R-T000, IC-7865,
IC-726, IC-323, 3230H, 728 & 728, IC-901, R-7100,
IC-2410A/2500A, R-1, R-72, R-100, P2/P4AT

Telephone at

Patches telephone calls from
your radio to phone line. Great
for making and receiving phone
calls where there are no phone
lines. Simple to use. Write or fax
for inquires.

Models: SD1-50,
Private Patch V, CES, CSI, etc.

MFJ-989C
8L8H, AT300, etc.

Covercraft/Coaxseal Stocked

SHORTWAVE RECEIVERS

LT L FTILN FT N T T T AT

L b B SU BRI AR ST

Radios for Business,

v\

MAIL ALL ORDERS TO: BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012 Four BLOCKS NORTH OF CANAL ST., BETWEEN SPRING AND BROOME ST

New York City 'g LARGEST STOCKING HAM DEALER

We stock: AEA, Alinco, Ameco,

YIRS {TIT VLAWY R ILIIVEYIY Astatic, Astron, B&K, Belden, Be

‘““Aqui Se Habla Espanol”’
BARRY INTERNATIONAL

FAX 212-925-7001 Phone212-925-7000

Monday-Friday 9 A.M to 6:00 P.M.
Saturday 10- 5pm /Sunday 11- 2pm

IRT/LEX-"*Spring St. Station''. Subways: BMT-
“Prince St. Station”. IND-"'F"* Train-Bwy Station™
Bus: Broadway #6 to Spring St. Path-9th St./6th Ave.
Station.

Kenwood, Larsen, Maxon, MFJ,

COMMERCIAL RADIOS
S TOCKED: 1COM Mo | Products, Shure, Standard, TUBE

la. MAXON. Standard. Repeaters, Scanners, Radio Publications |

Yaesu. We serve munici- WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS

palities, businesses, Civil HAM DEALER INQUIRES INVITED PHONE IN YOUR ORDER & BE REIMBURSED

Defense, etc. Portables,

mobiles, bases. re- COMMERCIAL RADIOS stocked & serviced on premises.

peaters. Amateur Radio Courses Given On Our Premises, Call
ALL Export Orders Shipped Immediately.

Daiwa, Eimac, Henry, Heil, Hustler, Hy-Gain, lcom, KLM, Kantronics,

Ameritron, Antenna Specialist, ARRL,
ncher, Bird, Butternut, CES, Cushcraft,

Mirage, Motorola, Nye, Palomar, RF
S, Uniden, Yaesu, Vibroflex, Duplexers,

?:‘r":‘ff Technical help offered upon purchase

FAX: 212-925-7001

CIRCLE 41 ON READER SERVICE CARD



The final step before going on the air is

. . : Parts List
tuning. First, remeasure each element tail. At e b
this point the driven element tails are 36" 4 c:tljtTﬁ'ﬂ' GREREE-RENG;
and the director tails are 30". The driven ele- 1 2-fool-square piece plywood
ment tails must be exactly 6" longer than the 1pint  Weatherproof paint for plywood
director element tails. If they are not the lcan  Spray Elm*liﬂpfﬂlﬁfitﬂﬂi for tubing
same, cut them to length. To tune the anten- 12“ LEE;‘QE ’-"“F:F’;rai"; e
na, place it in its final Fnsitiun and measure 3 Heavy L': _hnpmp Hmm
the SWR. The antenna is tuned by taking the 3 U-bolts
antenna down, cutting 1/4" off each tail, 20 1/2" pipe clamps
putting the antenna up, and remeasuring the 4g 53:32 l;gg, *;;. :; ::{.E
SWR. It will most likely take several rounds Nylon cord
of checking SWR, cutting the tails, and re- Plastic wire ties
measuring SWR before the antenna is tuned. Coax-seal

Qur final measurement for each driven ele-

ment tail was 34", while each director tail

: SWR Measurements
was 28". As shown in Table 1, the X-Beam

antenna is usable from one end of 10 meters ;E”n’q““"“ ?:H
to the other! Since the tail lengths may vary 8.1 15
according to the material used in the antenna 28.2 1.4
construction, the antenna height, etc., it is gg-i ;‘;
much better to start with tails a bit too long Photo G. The finished antenna. 28.5 i
and cut to size. 28.6 1.3
I have gotten reports of 2 to 3 S-unit dif- 28.7 1.3
Performance ferences from both stateside and DX sta- 28.8 1.3
The X-Beam more than met my expecta- tions, depending on where the beam is point- g-g ::E_
tions. According to the ARRL Handbook, ed. With only 25 watts, I have been able to 59.1 10
forward gain is about 5 to 6 dBd. Also, the work pile-ups to DX stations in Senegal, 29.2 1.2
angle of radiation seems very low. The first New Zealand, the Balearic Islands, Denmark 29.3 1.3
noticeable difference in performance was and Japan, to mention a few. Now I have a g; };3;
that we could hear many more DX stations fighting chance in pile-ups. Put one up and 29.6 14
than with the dipole. you will, too.

AUTO-ID AUTOMATIC MESSAGE BROADCASTER

The AUTO-ID is a solid state digi-
tal voice recorder that was devel-
oped especially for 2 way radios. It

air, the AUTO-ID will broadcast your ID
message for you. The AUTO-ID's message #1
timer can be set for intervals of 3 or 9 minutes

every time you use your PTT. With
the use of the AUTO-ID's built in
speaker, you can monitor the mes-

simply plugs in between the radio

and it's microphone. With the use F 58

of your radio microphone, you can
record up to 5 separate messages
that can be played on the air by
pressing one of the 5 message but-
tons. The AUTO-ID also has a
built-in timer that monitors your
PTT (push to talk) activity. Record

sage that the AUTO-ID is broad-
casting, regardless of whether the
selected message was broadcasted
automatically or manually.

The AUTO-ID comes with plugs
for an Alinco or Kenwood mobile
amateur radio. There are accesso-
ries available to interface the

your station identification, and

AUTO-ID to most other types of
thereafter any time you are on the

radios.

FEATURES
12VDC power jack. Adjustable message broadcast time. (Mes- Timer enable/disable switch.
Microphone patch cord (INCLUDED). sage "1" only) - All solid state construction.
1 10VAC adapter (INCLUDED). Connects directly in line betweenradioand - Up to 5 separate messages can be played
Fully wired and tested, just plug 1t in. microphone. individually.
* No soldering required. Pre-wired for Alinco and Kenwood Mobile 32 seconds of total digital audio slorage

radios.

Power, Record and Play LED indicators.
» TX ready LED indicator.

Built in local speaker.-
Adjustable speaker volume.
Adjustable microphone level.

MING

Communications

time.
Simple to use.
1 year limited warranty.

$149.95
COD - VISA - MC - DISCOVER

CIRCLE 126 ON READER SERVICE CARD

MING COMMUNICATIONS

2948/ Honolulu Avenue
La Crescenta, CA 91214
Tel: (818) 249-3006
Fax: (818) 248-0840

Divislon of MINDO € & P, INC
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ASTRON

CORPORATION

9 Autry

Irvine, CA 82718
(714) 458-7277

ASTRON POWER SUPPLIES

e HEAVY DUTY © HIGH QUALITY » RUGGED « RELIABLE

SPECIAL FEATURES

e SOLID STATE ELECTRONICALLY REGULATED

o FOLD-BACK CURRENT LIMITING Protects Power Supply
from excessive current & continuous shorted output

e CROWBAR OVER VOLTAGE PROTECTION on all Models

excepl RS-3A, RS-4A, RS-5A, RS-4L, RS-5L

* MAINTAIN REGULATION & LOW RIPPLE at low line input

Voltage

e HEAVY DUTY HEAT SINK » CHASSIS MOUNT FUSE
e THREE CONDUCTOR POWER CORD except for R5-3A

PERFORMANCE SPECIFICATIONS

* INPUT VOLTAGE: 105-125 VAC

e QUTPUT VOLTAGE: 13.8 VDC * 0.05 volts
(Internally Adjustable: 11-15 VDC)

* RIPPLE Less than Smv peak to peak (full load &
low line)

e All units available in 220 VAC input voltage
(except for SL-11A)

MODEL VS-50M « ONE YEAR WARRANTY « MADE IN USA.
SL SE Colors  Continuous Ics* Size (IN) Shipping
MODEL Gray Black Duty [Amps) [Amps) H>xW=xD WL (Ibs.)
* LOW PROFILE POWER SUPPLY
aL-TA . e 7 1 2V % T x 1
I T A ) Continuous ICS* Size (IN Shippin
RS-L SERIES MODEL Duty (Amps) [Amps) Hx W x '#Lp bs.
*« POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
RS-4L 3 4 3L x6%x7% ]
RS-5L 4 5 Jexbhx /% 7
I + 19" RACK MOUNT POWER SUPPLIES
Continuous Ics* Size (IN) Ship in;l
MODEL Duty (Amps] [Amps HxWxD Wit [Ibs.
RM-12A g 12 5% x 19 x B% 16
| RM-35A 25 35 5% x 19 x 12'% 38
RM-50A 37 50 5% x 19 x 12% o0
RM-60A 50 55 Tx1WOx12% 60
* Separate Voit and Amp Meters
e RM-12M 9 12 5% x 19 x 8% 16
. RM-35M 25 35 5% x :Ilg b Er&- 533
- 1 1I||'
RM SERIES  MoDEL AM-35M o = o pinidoty 5
Colors Continuous ICS* Size [IN) Shipping
HS'A SEHIES MODEL Gray  Black Duty (Amps) (Amps] HxWxD WL, [ibs.)
RS-3A . 2.5 3 3 X 4% XX 5% 4
RS-4A . . | 4 3% x 6% x8 <]
RS-5A . 4 5 3% X 6% X 7% 7
| RS-7TA . . 5 7 3% x6%x9 9
RS-78 . . 5] ¥ 4 X 7'z X 10% 10
RS-10A . . 7.9 10 4 X 7% x 10% 1
RS-12A . . 9 12 4% x 8 %9 13
RS-12B . 8 12 4 %X 7% X 10% 13
RS-20A . . 16 20 5x9x10% 18
RS-35A . . 29 35 XTI XN 27
RS-50A . 37 50 6 x 13% x 11 46
I Conlinuous ICS* Size (IN) Shipping
MODEL Daty (Amps) (Amps) HXWXD Wi, (Ibs.)
* Switchable volt and Amp meter
RS-12M 9 12 4% x8x9 13
e Separate volt and Amp meters
RS-20M 16 20 5 x9x10% 18
RS-35M 29 35 Ex11x11 27
RS-50M 37 50 6 x 13% x 11 46

MODEL VS-35M

RS-S SERIES

~_ MODEL Rs-128

— 1

» Separate Volt and Amp Meters » Qutput Voltage adjustable from 2-15 voits » Current limit adjustable from 1.5 amps |

to Full Load
Centinuous ICS" Size [IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wt. (Ibs.)
@13.8VDC @10VDC @5VDC @13.8V
VS-12M g 5 2 12 4% x B x 9 13
VS-20M 16 9 4 20 9x9x 10% 20 I
VS-35M 25 15 7 35 ExXx1Ix1 29
Vo-50M 37 22 10 20 6x13% xX 11 46 |
» Variable rack mount power supplies
VAM-35M 25 15 7 35 5% x 19 X 12% 38
VAM-50M 37 22 10 50 5% X 19 x 12% 50
e Built in speaker
Colors Continmons ICS* Size [IN) Shipping
MODEL Bray  Black Duty [Amps) Amps HxWxD Wi. (Ibs.)
RS-7S . . 5 7 4 X 7% X 10% 10
RS-105 . . 7.5 10 4 x 7% x 10% 12
RS-12S . . 9 12 4% x8x9 13
RS-20S » . 16 20 5x9x10% 18 |

— el

—

*ICS—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off)

CIRCLE 16 ON READER SERVICE CARD



A tool for liberation.

by Steven K. Roberts N4RVE

The Ultratorch

Master Appliance
P.O. Box 68

Racine W1 53401
Telephone: (800) 558-9413
Price Class: $60-%80 list,
depending on model.

'm sure you know the

problem. There is some
trivial soldering task to be
performed . . . out in your
car, up on the roof, or un-
der the hood of your car.
You spend far more time
messing around with tan-
gled extension cords than
it takes to do the work it-
seif.

Or perhaps it's worse
than that: You're bicycle-
mobile, haliway up
Slumgullion Pass in Col-
orado, chatting with a
mountain-topper, when
he starts complaining that
your signal is intermittent.
You stop to look, and you
see it—the kluge antenna
connection you kept
meaning to fix has come
loose at last. Do you try
to hold it together with
duct tape, or pitch camp
and wait for an airlift?

Sometimes it's merely
irritating—you're in your
shop, crawling around
some piece of gear, and
your coffee sails off the
corner of the bench when
you tug on the iron’s cord
in a futile quest for that
extra three inches. Argh.

It's a pain to be teth-
ered, isn'tit?

The Solution
Numerous cordless

less running time per tank-
ful, but has the advantage
of a 2372-degree-F torch
mode (the UT-100Si will
do that too, but only with
its relatively fragile innards
exposed . . . not recom-
mended).

| have found the power
to be quite acceptable for
all the usual hardware
hacking and maintenance
tasks, up to and including
coax connectors and PC-
board ground planes (us-
ing a larger tip, of course).
At the low-wattage set-
tings the tiny tip is com-
fortable around delicate
circuitry, and the heat
shrinker will pay for the
tool all by itself. Quality is
excellent, and various little
touches indicate that the
designers paid close at-
tention to the needs of the
market—like a flat area on
one side to keep it from
rolling away.

Another model in the
Ultratorch line is the UT-
50, a pencil-length unit (6"
and 2.2 oz.) complete with
pocket clip. It's not self-
igniting, but it has all the
other features, including
torch mode. Though it only
gets about 20 minutes on
a charge, it fits just about
anywhere and is comfort-
able around dense pack-

soldering irons have ap-

peared over the years,

both electric and butane. As a full-time
nomad, I've tried them all with generally dis-
appointing results . . . dreading on-the-road
soldering tasks until now. Last year | finally
found a portable tool that is actually MORE
useful than any of my conventional lab sol-
dering stations—the Ultratorch from Master
Appliance.

The company offers a number of models,
but my favorite is the UT-100Si (self-igniting).
Available with 16 different tips plus a heat-
shrink nozzle, this 10-inch, 5.5-ounce tool
will change your life. | actually carry TWO
of them on my bicycle: one permanently fit-
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Photo A. The UT-100Si from Master Appliance.

ted with the heat-shrinker, the other with a
0.5 mm tapered-needle soldering tip. They
both see heavy use in labs and on the road.
Using it is a simple matter of turning
on the gas at a suitable level and pushing
the built-in piezoelectric igniter button. After
a few seconds it's ready for work—it's that
simple.

Ultratorches run on standard butane and
refill easily from the canisters sold in grocery
stores for cigarette lighters. The self-igniting
model gets about three hours of use on its
mid-range heat setting. There is also a model
without the igniter (the UT-100)—this gets

aging.

| have probably burned
over a liter of butane in my two units—over
100 hours of use. I've been on my back in a
campground, fixing a bicycle wiring harness
connector . . . deep in a prototyping project in
a Silicon Valley lab, whipping up a switching
power supply . . . under the hood of a diesel
truck, grafting a power cable . . . on an anten-
na tower, fixing a preamp . . . all with Ultra-
torch in hand. If you have relegated the cord-
less soldering irons of yesteryear to the dusty
recesses of your flea-market FOR SALE box,
give the Ultratorch a try. You just may end
up getting rid of your AC-only bench iron
instead. I



COM-3, the world's most popular low-cost service maoni-
tor, For shops big or small, the COM-3 delivers advanced
capabidibes for & lantatic pnce—and ouw' new kease pro-

2 WAY RADIO
SERVICE MONITOR

RAMSEY ELECTRONICS

2 METERS
0223 MHz
*440 MHz

SIGNAL GENERATOR

Finally, a low-cost lab quality signal generator—a true
alternative to the §7.000 generators. The RSG-10 is a
hard workng, bul easy 0 use generator Keal for the lab

FM TRANSCEIVERS

FANTASTIC

SYNTHESIZED—NO CRYSTALS

Ramsey breaks the price barrier on FM rigs! The FX is ideal for shack,
portable or mobile. The wide frequency coverage and programmable re-
peater splits makes the FX the perdect rig for Amateur, CAP or MARS
applications. Packetsers really appreciate the dedicated packel port,
“TRUE-FM™ signal and almost instant T/R switcheng. High speed packst?

No problern. Twelve diode programmed channels, SW RF output,
sansidive dual conversion recenver and proven EASY assambly Why pay
more for 3 used foreign ng when you can have one AMERICAN MADE (by
you) for less. Comes compiete less case and speaker mike. Order our
matching case and knob 88t for that pro ook,

FX-1486 kit (2 Meters) . . . . 514995
FX.223 kit (1% Meters) $149 95
FX-440 kit (W4 Meters) $169.95
CFX matching case set § 2495

gram allows you 10 own 3 COM-3 for less than $3.00 a day
Features +Dwect entry keyboard with programmable
memory *Audio 4 transmitter frequency counter »LED bar
graph frequencyferror deviation display =0.1-10.000 uV
outpul levels =High receive sensilivity, less than 5 Vv
«100 kHz to 9988995 MHz *Continuous fraquency cover-
aQe *Transmil protection, up 1o 100 walls =CTS lone
encoder, 1 kHz and external modulation.

&5 wedl as for production 123t Leasediorlessthan 53 00 a
day. Features =100 kHz to 999 MHz »100 Hz resolution 10
200 MHz, 200 Hz above =— 13010 + 10 dBm output ARNge
=0.1 08 output resolution *AM and FM modulation =20
programmable mamaries *0ulputl selection in volts, dB8,
dBm with instant conversion between units *BF output
reverse power protecied <LED display ol all parame-
lers—no analog guesswork!

FREQUENCY COUNTERS

CT-70 7 DIGIT 525 MHz 1-90 9

Ramsey Blectronics has been manufacturing elec-
tronsc test gear for over 10 years and is recognezed for
its lab gualitty products al breéakthrough prces. All of
our counters carry a full one-year warmanty on pars
and labor. We take grea! pride in being the largest
manulacturer ol low-cost counters in the entire
U.& A, Compare specifications. Qur counters are full-
leatured, from audio to UHF, with FET high
impedance Inpul, proper wave shaping clreurtry, and

DIGIT 600 HHZ CT-125 HIIHITI.EEHI

NEW CT-250 2.5 GHZ

ACCESSORIES FOR COUNTERS

Telescopic ship amtenna—BNC plug, WA-10
High impedance probe, light loading, HP-1
Low-pasa probe, audio use, LP-1 b
Direct proba, general purpose use, EIL"..-T

$11.95
£$16.85
£16.95
$16.95

durable high quality epoxy glass plated-thru PC Tilt bail, slevates counter lor @asy viewing, "fBJﬂ ' .£9.95
board construction. All units are 100% manutactured Rechargeable internal battery pack, BP-4 $895
in the U.S A All counters feature 1.0 ppm accuracy CT-90 oven timebase, 0.1 ppm accuracy, OV-1 5895
ALL COUNTERS ARE FULLY WIRED & TESTED
MODEL | FREQ. RANGE NSITIVITY DIG RESOLUTION PRICE |
CT-580 20 Hz-600 MHz < 25 mV o 500 MHz B 1 Hz, 10 Hz 518595
CT-70 el Hz=550 MHz « 50 mV o 150 MHz T 1 Hz, 10 Hz, 100 Hz $139.85
CT-80 10 Hz—800 MHz < 10mV to 150 MHz g 0.1 Hz, 10 Hz, 100 Hz $169.95
< 150 mV to 600 MHz
CTa2s 10 Hz-1.25 GHz < 25mV 10 50 MHz ] 0.1 Hz, 1 Hz, 10Hz $189.95
< 15 mV o 500 MHz
< 100 mV 1o 1 GHz
CT-250 10 Hz-2 5 GHz < 25 mV to 50 MHI 9 0.1 Hz, 1 Hz, MOMz §249 95
typicaily 3.0 GHz < 10mV 1o 1 GHz
<50mV 1025 GHz
PS5108 10 MHz-1.56 GHz, < 50 mV Convert your existing counter $89.95
Prescaler | divide by 1000 o 1,5 GHz

complete kit
S&7

&'

Mew |low-cos! microwave Doppler
radar kil “'clocks” cars, planes, boats,
horses, bikes or any large moving ob-
joct. Operates at 26 GHz with up 1o

Boost those weak signals o your
scanner, TV, shortwave radio or fre-
quency counter. Flat 25 dB gain, 1 1o
1000 MHz. 3 dB NF. BNC connectors.
Auns on 12 VDC or 110 VAC,

PR-2, wired, Includes AC adapter
$59.95

Fi-3

Pick the unit that's right for you. Al
unils fransmil stable signal in B8-
108 MHz FM band uplo 300' excepl
for hi power FM-4 that goes up 1o
12 mile

14 mie range. LED digital resdout
desplays speed in mees par hour, kilg-
meters per hour or feet ped Second’
Earphone cutput allows for listening to
aciual doppler shifl, Uses two 1-ib cof-
fee cans for anlenna (not included)
and runs on 12 YOO, Easy to build—
all microwave circultry is PC siripline
ABS plastic case with speedy graph-
ics lor a professional look. A vy use-
Iud and full-of-fun kit

amp as featurad

MUSIC MACHINE

Maat &t thal will prodioce 25 difer-
ent classical and popular lunes,
plus 3 doorchime sounds. Lot of
fun for doorbells, shop, or slone 8n-
frances, car hom, muss boxes, it
Runs on 9V battery of wall trans-
tymer. Excollen! spesce volo™e
g acosiable fempo and peich
Aod our case s ‘or 3 handsome
firshed lock

Compiste of, MM-S
Case + knob set, CMM-5

MICROWAVE

INTRUSION ALARM

A real microwave Doppler
sensor that will detect a hu-
man as far as 10 feal away
DOpergies on 1.3 GHz, and is
nod aftecied by heat, light, or
vibrations. Drves up to 100
mA gutput. normaly open or
closad, runs on 12 VDG
Complete kit MD-3 51995
24 95
§14.95

VOICE ACTIVATED
SEWITCH

Voice actlivatled
swilch kit provides
swiiched oulput with
current capability up
to 100 mA_ Can drive
relays, lights, LED, or
even a tape rmecordar
motar, Auns on 8
VDC

VS-1 kit ...

TONE DECODER

A cormpisie [OnE OBCockeT
on @ sage PC boara Fes-
twren 4005000 Hr ag-
Eslabk e va 20T
pot woltage raguisibor, 567
IC Uselsl for Wochdone
bursl defection, F5. e

Can aiso be wssd & 4 &ha-
bl fona encoder. Rung on
f10 12 volts

Compiele kit TD-1 $6.95

phona!
§6 85

LIGHT BEAM
COMMUNICATORS
Transmits audd over
infrarad beam up o
30" —use simple lens-
5 10 go up o & mile!

TICKLE STIK
A shocking kit' Bilnk-
ng LED attracts vic-
fims 10 pick up NNO-
cent-looking can—
you watch the fun!
ideal for oifice desks,
paries, nosey know-
f1-alls!

TS kit

maCrowoH

MHz IF

Hum free, usas 30 kHz
carrigr, Great for wire-
less parphones or un-
delactable “bug.”

Transmitter - recoiv-
erset LBSE . §19.65

"DLI-E“
$9.95

FR-1 it

-1, basic unit . 5595
Ad-2, as above bul wilh added
2M POWER AMP e s

Easy to build power amp has 8 limes
power gain, 1W in, BW out, 2W in,
16W out, 5W s for 40W out. Same

azine articles. Completa wilh all

parts, less case and T-H relay.
PA-1, 40W pwr amp lat . .
TR-1, AF sensed T-A relay kit 31185

TELEPHONE
TRANSMITTER
Mini-sized with proles-
sipnal performance
Sell-powered rom

easily anywhere on
phone line or inside

PB-1kil......

FM RADIO
Full-fedged supertet.

IiC delector and 10.7

FM broadcast band as
well as large portions
on @ach end. Ideal lor
receivaer, hob-
by experimenis or
even a2 FM radin’

FM-4, long range, hugh power wath
very sensilive avdio section, pichs

upvoices 10away . . . . . 514.95
in many ham mag- MC-1, miniature sensitive mike car-
tridge for FM-124 . . . _ . $2 08

$34 85

PACKET RADIO

Two néw varsions ane availsble
for the Commaodore B4 (P-B4A)
or the IBM-PC [P-|BM). Easy as-
sambly ""NO TUNING'_ In-
cludes FREE disk software, PC
Baard and Full Documentation

KIT

Make thal reciever come
ALIVE! Small size for easy
installation with H-Q tuned
tnput for peak performance.
Excellent gain and noisé fig-
ure—guaranieed 10 iMprove
reception! Specily band:
2M—PR-10, 220 MHZ—PR-
20, 430 MHz —PR-40

Each it 81785

P54A
PBM
CASE CPK

§59.95
$59.95
51295

SPEAKER PHONE
Talk on the phone hands-free. great 1o pul in
shop of shack, press the bulion o answer—no
aciual phone Neacid. WOorsS Same &5 COmimeT-
cial units. Talk from anywhere in room, phone
line powerad—no battery needed. Super lor
family and conferénce calls or buy wo for
hands-iree inlercom! Add our case sel for a pro
look.

£20 895 Case-C5P $12.85

$14.95] 5p.y

BROADBAND
PREAMP

Very poputar Sensitve
all-purpose preamp,
ideal for scanner,
TVs, VHFIUHF rigs,
counters. Lo noisa, 20
dB galn, 100 kHz-1
GHz, 8V-12 ¥DC op-
erabon
GA-T kit

SUPER SLEUTH
A SUpDET SEnsive B
plifier winch will pech
up & pan drop at 15
feat] Greal for moni
toring baby's room or
as general purpose
amplifier. Full 2W rma
puipul, Runs on 6 1o
15 volts, uses B-45
ochm spaaker.

BM-9 ki §6 85

sensdnaty,

Tunes S5id

£14 05

$1095

2 MTR & 220 BOOSTER AMP

Here's a

ers al a fraction ol iha cosi.

PA-10 2 MTR POWER BOOSTER (10 X power gain)
Fuily wired & tested

PA-20 220 MHz POWER BﬂﬂﬁT‘EH{HIpuwurgam}
Fully wired & lested i

20, 30, 40, 80M
CW TRANSMITTERS

Jain the tun on ORP! Thousands of these minl-rigs have
been sold and lons of DX contacts have been made
Imagine working Eastern Europe with a 530 transmil-
ter—that's ham radeo at its best' These CW ngs are eal
mates o the receners at nghl They have two-posion
variable crystal control (one popular OAP XTAL includ-
ed), one watt oulput and bull-in antenna switch. Runs on
12VDL. Add our matching case and knob sel lor a hand-
soma linished look.

Your cholce of bands . . . . viae. §29.85

(Specify band: QRP- 1'-‘0 30, #—Dﬂrﬂﬂ}
Malching case & knob set, CORP

E-ZKEY CMOS KEYER

Send perfect CW within an hour of recewing this kit!
Easy-lo-build kit has sidetona oscillator, speed control
and keys most any transmittar. Auns for months on a9y
battery. 28-page manual gives ideas on making your
own key for extra savings. Add our malching case sel
for complele station look.

CW-7 kit $24.95
Matching case knob set, COW $1235

ACTIVE ANTENNA

Cramped for space? Gel longwire performance with
this deskiop antenna. Properly designed unit has dual
HF and VHF circuitry and built-in whip antenna, as well
as extornal jack. RF gain control and 8V operation
makes unit ideal for SWLs, traveling hams of scanner
bulls who need hotter receplion. The maiching casa
and knob set gives the unil a hundred dollar I0ok!

AA-T KR $24 95
Maiching case & knob set, EM 31295

SPEECH SCRAMBLER

Communicate in total privacy over phone or radio. Ki
features full duplex operation using frequency inver-
sion. Both mike and spaaker or liné infoul connections
Easy hookup 0 any radio, and Islephone use reguires
no direct connection! Easy 10 build 2 IC circull. Can also
be used lo descramble many 2-way radio signals Fin-
rsh your kit off with the handsome cass & knob set.

S5-7 it $2985
Matching case & knob sat, C55 $12.95

SHORTWAVE RECEIVER
/”"l-..‘&

$12.95

Fantastic receiver that caplures the world with just a
12" antenna! Can receive any 2 MHz portion from 4-11
MHz. True superhei has smooth varactor tuning, AGC,
RF gain control, plenty of spaaker volume and runs on a
9V batery. Fascinating Scout, school or club project
prowides hours of fun for even the most senous DXer
For the car, consader our shomwave converier. Two
switchable bands (in 3-22 Mz range), sach 1 MHz
wide—1tunable on your car radio dial. Add some interest
to your drive homa!

Shortwave receiver kit, SRI $20.95
Shornwave convertar kit, SCI $27.95
Malching case set for SRI, C5R £12.95
Malching case set lor SC1,CSC 51295

great booster for any 2 meter or 220 MHz hand-held unit
These power boosters deliver over 30 wals of output, allowing you 10
hit the repeater’'s full guieting while the low noisa preamp remarkably
improves reception. Ramsey Electronics has sold thousands of 2 meter
amp kits, but now we offer complately wired and lested 2 maler, as wall
as 220 MHz, units. Both have all the features of the agh-priced boost-

PHONE ORDERS CALL
= 716-924-4560

20, 30, 40, 80M
All Mode RECEIVERS

Build your own mini ham station. Sensitive all-mode
AM, CW, 558 receivers use direcl conversion design
with NEBO2 IC as fealured in QST and ARRAL hand-
books. Very sentiineg varaCior luned over anteg Dand
Plenty of speaker volume. Runs on 9V baftery. Very
EASY o buidd, lots of fun and educabonal—deal for
beginner or old pro. New 30-page manual Add the case
set for well-fitted prolessional ook

Your choice of bands . . . oy $29.95

(Specity band: HR-20, HFIEI.'I HFHE! HR-80)

Matching case & knob set, CHR . §1295

2,6, 10 MTR, 220
FM RECEIVERS

Kaep an aar on the local repealer gang, monilor the Cops,
check oul the weather or just plain listen around. These
sansitive superhel recoivers ara just the ticket, They lune
any 5 MHz portion af ihe band and have smaoth varaclor
tuning, dual conversion with ceramic IF filkers, AFC, ad-
justable squeich and plenty of speaker volume. Runs on
9V batiery and performance that rvals the big rigs! For a
complete finished pro look, add our matching case and
knoh sal with sCreened graphscs

Ful receTver kil $29 .95
Specily band: FR 148 (2m). FRE (6m), FFI'IDI!II-'I'II FR-
220 (220 MHz)

.. 51295

Matching case & knob set, CFR

FM STEREO TRANSMITTER

Run your own stereo FM stabon' Transmit & stable signal
inthe standard FM broadcas! band throughout the house,
dorm of neaghborhood  Connects easdy io ing outputs on
CD player, tape decks, eic. Runs on 9V batiery, has
internal whip antenna and external antenna jack, Add our
case sol for a “station”’ look!

FM-10 kit . . $29.95
Match-ngcasa sal CFM . . $1295

AIRCRAFT RCVR

Hear gxciting arcrafl commumcabions—pick up planes
uwp o 100 miles away! Aecerves 110-136 MHz AM arr
band, smooth varacior tuning superhet with AGC, ce-
ramic filter, adjustable squeich excellent sensitvity and
lots of speaker volume. Runs on 8V battery. Great for air
shows or just hanging around the airport! New

manual delails pilot talk, too. Add case set lor “pro”

look.
AR-1 kil ... _. $24.95
Maiching case set, CAR §12.95

FAX 716-924-4555

RAMSEY ELECTRONICS, INC. 793 Canning Parkway, Victor, NY 14564
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Lightweight, Collapsible
Quad for 2 Meters

Excellent performance in a small package.

ew England is blessed with numerous

mountains and hiking trails. While our
mountains aren’'t large by Western stan-
dards, they are interlaced with roads and
trails that make them very accessible—a
perfect opportunity for VHF/UHF moun-
tamtopping trps.

I have been a licensed ham since 1967.
However, when I purchased my first HT
just a few years ago I discovered the plea-
sure of combining amateur radio with my
occasional hikes through the woods. Of
course, the elevation makes long-distance
contacts easy. As an example, one of my
most pleasant contacts occurred during a
hike along the Wapack Trail, which has a
trailhead just behind my house in Sharon,
New Hampshire. Using the Mt. Greylock
repeater in western Massachusetts, | had a
long conversation with another hiker who
was on the Appalachian Trail in Vermont.
As we both huffed and puffed along our re-
spective trails, we marveled at the technolo-
gy that allowed us to communicate so easily
across so many miles.

But using HTs on mountaintops presents
some technical difficulties, Even using low
power and a rubber duck antenna, keying
the mike often opened up multiple re-
peaters. Hearing all those IDs come back
was fun, but having any sort of contact was
impossible. In addition, I was disrupting
communications in multiple locations. The
need for a directional antenna was obvious.

[ began to think about various portable
antenna options. However, my experience
with directional antennas is very limited, so
I invested $20 in the latest edition of the
ARRL Antenna Handbook. It was a wise in-
vestment. The book is filled with technical
information, along with numerous construc-
tion ideas. After reading the appropriate
sections of the book and talking with some
ham friends, my design began to take shape.
Construction and tuning, however, turned
out to be more difficult than I expected.

I chose to build a quad because of its in-
herent light weight and because (I thought)
no matching would be required. Also, in
theory, a two-element quad has more gain
than a three-element yagi, making the boom
length shorter and therefore more portable.
My basic design was good. Construction
was simple, the antenna collapsed as ex-
pected, and the weight was acceptably low.
I quickly discovered, however, that at VHF
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frequencies the ratio be-
tween wire diameter and el-
ement length is crucial.
Therefore, the formula for
determining the length of a
quad’s driven element
(1005/fMHz) did not work.
Countless experiments with
various gauge wires and el-
ement lengths left me no
closer to success. 1 could
not get the SWR below 2.8.

As 1t turned out, the solu-
tion was a simple stub-
matching network using a
trimmer capacitor. With that
addition, the antenna
matched perfectly, with
SWR readings of less than
1.2 across the entire 2 meter
band.

Construction

Construction of the quad
1s simple and takes very lit-
tle ime. Also, the matenals
are easy to find and inex-
pensive.

Start the construction by
assembling the boom. The

distance between the wire [BRE SRt

clements 1s not crucial; any
length between 15" and 16"
will work just fine. The
boom consists of five
pieces, as shown in Figure
1. The best approach is to
cut two pieces of PVC pip-
ing, each about 7" long.
Then assemble the boom
and measure the distance between the
spreader holes. Adjust the length of the
boom by cutting off short sections of PVC
piping until the total length is correct. Do
not glue any of the connections or the an-
tenna will not be collapsible. The parts will
stay together by friction.

Next, drill 1/4" holes completely through
the boom elements as shown in Figure 1.
Note that one set of holes is in the coupling
while the other set is in the 3/4" piping it-
self. This allows the spreaders to be rotated
when collapsing the antenna. Drilling holes
in PVC is perhaps the most difficult part of
the construction. Use a nail or other sharp
object to make an appropriate starting point

Photo A. The gquad shown fully erected. Additional
PVC piping can be added to the mast if more height is needed.

Ve g i

on the PVC. Then, drill carefully, making
sure the holes are straight and perpendicular
to the PVC. Otherwise, the spreaders will be
crooked.

Insert the 1/4" dowels through the holes. |
used nylon ties to hold the dowels in place.
Do not cut the dowels yet. That will be the
last construction detail.

Select one set of wooden spreaders to be
used as the reflector element and, using the
nylon ties, loosely secure one plastic ring 10
each of the four spreader ends. Then, loose-
ly secure one plastic ring to three of the
spreader ends that will be used as the dniven
element. The plastic ring is not required on
the fourth driven element spreader because



I“*E‘...F'n,.l—'-'w- -r'-q]uh; you 2oils hove

Beam in the Br;ef gse?

o get 3 signal back home. But the hotels doa't go for
aluminum mrl-r"u on the roof. No problem with my good

old Halt>quares. They're ITLIH-C‘J’I"I'II'I a book i the -, f&';_ -
bricfcase, and inconspicoous when they're hanging ou g il B
the window 10 a tree, but they do the job barelool with-g2 oy ﬁfhb?f“
oul raising an eyebrow. Add 85 P&H to your order 'ﬁ. '-1'5 i -51_‘5“
10 15EM 20 M 40 M ! -“, Pt bl
$39.95 $4495  $4995 $69.95 f e X -'.1‘ ‘ﬁ
AntennasWest Order Hot Line:

HH-STEI-B-IEE
22A 5595 ppd LIS

Box SD0G2F | ’v'hl., Banls
Baild vour owr --It._.":l.r_..v. w Fech™ol

CIRCLE 315 ON READER SERVICE CARD

PORTABLE QRP CW TRANSCEIVER
DEC. '90 & JAN. '91 QST BY GARY BREED K9AY

Features: SINGLE-SIGNAL receiver, VFO tuning,
AGC for listening comfort, 5 Watts output, Semi-
QSK TR switching and CW sidetone. Add a battery,
key and antenna and you're on the alr. FULL 100%
KIT including a custom pre-painted, punched and
lettered metal enclosure. 20, 30, 40 Meter available.

CompleteKitOnly ........... $159.95

CA Residenis add 7.75% sales tax. S&H: $5.00
(insured). Foreign orders add 20%. For more info
or price list; send legal size SASE (52¢)} lo:

S  AzA Engineering =

2521 W. LaPalma #K * Anaheim, CA 92801 » 714-952-2114

CIRCLE 109 ON READER SERVICE CARD

Subscribe to
73 Amateur Radio Today
Call 800-289-0388

SPY ON THE EARTH

See Jive on
your PC
what
satellites in
orbit see

Laarn hr:rw -_.ruu can benafli gmaﬂy from this exciting new
technology. Send $30 ($35 air, $40 overseas) for our
fantastic 12 diskette set of pmiess'unal quality copyrighted
programs (IBM type) that does satellite tracking, data
acquisiion, image processing, file conversion and much
more. Diskette and information package includes all
programs, sateliile views, C language source code for a
popular satellite image acquisition program, hardware
schematics, catalog and discount certificate.

VANGUARD Electronic Labs
Dept. A, 196-23 Jamaica Ave.
Hollis, NY 11423 Tel.718-468-2720

Speaks for Terely ﬂ ,::

'« Full Duplex Autopatch
+ 911 Emergency Access ————

| v Reverse Autopaltch « Toll Restriction
v Voice Mail + VoicelD's « BSR X10 '
 v"Voice/Tone/DTMF Paging /Scheduler |
|'Links +Programmable Courtesy Tones |
v'Hardware Logic /O +Real Time Clock
v'Morse Code Practice v Remote Base

PCRC/2 Combines the power of your
XT/ATplatform with a high quality play and |
record voice digitizer creating the ultimate |

repeater controller. f"“"‘ _3‘5;5 |

516-563-4715
Fax5634716 BBS: 2861518 > ' aooms ez O ’

CIRCLE 198 ON READER SERVICE CARD

JOIN AMSAT

Support the Amateur Space Program

AMSAT Has Established Amateur Radio
As a Permanent Resident in Space!

From operating any of 12 Amateur satellites circling the globe today to
participating in Amateur Radio activities from the Space Shuttle, the benefits of
space based Amateur Radio are available to you by becoming an AMSAT
member. Our volunteers design, build and launch state-of-the-art satelites for use
by Radio Amateurs the world over. We provide educational programs that teach
our young people about space and Amateur Radio. Most of all, we provide our
members with an impressive array of member benefits including:

* Operating aides such as discounted tracking software and land line BBS.
* An extensive network of volunteers to provide you local technical assistance.
* The AMSAT Journal, your bi-monthly periodical devoted to the

Amateur Space program.

It’s Fun! It’s Easy! It’s Exciting!
JOIN TODAY. For more information, call or write for your free

information packet. Or send your dues now, check or charge: $30 U.S.,
$36 Canada/Mexico, $45 all else. ($15 towards the AMSAT journal.)

AMSAT, P. O. Box 27, Washington, D.C. 20044

(301) 589-6062; Fax: (301) 608-3410

CIRCLE 110 ON READER SERVICE CARD

ALUMINUM
TOWERS

e Self supporting towers up to 144 ft. at 80 mph winds

e | asts practically forever - weather resistant
e Tapered models & telescoping "crank up”
e Fold-over kits

e Easy to assemble and install.
"Call Today for a Free Catalog!"

HEIGHTS TOWER SYSTEMS
9505 Groh Road Bdg. 70E \
Grosse lle, Ml 48138

1-800-745-1780

Pioneers in aluminum tower
manufacturing since 1959

CIRCLE 284 ON READER SERVICE CARD
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F!mfu B wa quad shown fully mf!’amed and Jeady to bE mrufd m
your favorite mountaintop. Note the HT for size comparison.

the coax feed and the matching network will
be installed on that spreader.

Cut the wires for the driven and reflector
elements using the 18-gauge hookup wire.
The driven element should be 82.5" (209.6
cm). The reflector should be 86.6" (220.0
cm).

Feed the reflector wire through the plastic
rings on the reflector spreaders. Then strip
about 1/4" of insulation from each end of
the wire and solder the two ends together,
making a complete loop. Position the plastic
loops along the spreaders until you form a
tight, perfect square (it helps to measure the
distance along each spreader). Finally, tight-
en the nylon ties securely and cut the tails.

Construction of the driven element is
more complex because of the matching net-
work. First, feed the driven element wire
through the three plastic rings on the driven
element spreaders. Then, using a nylon tie,
secure the driven element wires to the
fourth spreader, as shown in Figure 2. As-
sembly and construction details of the
maiching network are also shown in Figure
2. Use caution when soldering to insure a
good connection and to avoid overheating
the components. Position the wire into a
perfect square and tighten all the nylon ties,
cutting the tails. Finally, secure the match-
ing network and coax to the spreader using
addimonal nylon ties.

A 30" piece of PVC piping serves as a
short mast. Additional connectors and
lengths of piping may be added to extend
the mast if desired.

The only remaining construction detail is
1o trim the wooden spreader elements. Prun-
ing shears work very well, but leave about

Adjustments

Signals generated Photo C. Close-up showing details of the construction of the maich-

by a quad antenna ing nerwork.

are polarized. If you

want vertical polarization, the antenna feed
point must be on one of the horizontal
spreaders. Conversely, if you want horizon-
ral polarization, the antenna feedpoint must
be on either the top or bottom spreader. The
design of this quad allows the polarization
to be changed easily—just twist the spread-
er elements 90 degrees.

Antenna matching is accomplished using
an SWR bridge and tuning the trimmer ca-
pacitor to achieve the best reading.

To collapse the antenna, pull the PVC
piping out of the *T" connector. Then, while
holding the wooden spreader elements,
twist the PVC piping and connector 90 de-
grees. The spreader elements will then line
up in a package about 30 inches long. Of
course, the wire elements will hang loosely
at this point, but they will stretch back into
shape when the antenna is reassembled.

I tested the antenna on several recent
hikes. One hike took me up Mt. Monadnock
in southern New Hampshire, and the second
up Mt. Aziscoos in northwest Maine. Per-
formance was as good as expected. The an-
tenna fit easily into a long, narrow bag that |
could wear like a backpack. Assembly was
easy and quick, taking less than two min-
utes. And, best of all, the signal reports
were outstanding. Using less than 1/2 watt, |
was easily able to work repeaters 60-70
miles away with full quieting. Using 3 watts
yielded similar signal reports on repeaters
more than 100 miles away. Simplex was
fun, too. The gain

side signals quite well and to work selected
stations with ease.

A note of caution: This antenna was de-
signed to be very lightweight and portable.
As a result, 1t 1s fragile. The 1/4" dowels can
easily be broken, so use care when handling
the antenna. Also, the antenna was designed
to be used in fair weather. The capacitor and
the wooden spreaders should not be ex-
posed to rain or moisture. A light coat of
spray lacquer or silicone sealant would af-
ford some protection. Finally, the capacitor
can be bumped easily, causing the setting to
change. A drop or two of clear fingernail
polish will “cement™ the capacitor at the
proper setting.

Those cautions aside, the antenna per-
forms extremely well and is easily carried
on hikes or climbs. I'm sure it will afford
much pleasure on your mountaintopping

expeditions. B

PARTS LIST

3/4" PVC pipe, 10 ft. long

Couplers for 3/4" PVC pipe

“T" connector for 3/4* PVC

1/4" x 36" wooden doweis (for the spreaders)
Package nylon ties

1/2" plaslic rings (available at craft stores)
18-gauge hookup wire

300 ohm TV twin lead

Trimmer capacitor 6-50 pF

(Radio Shack # 272-1340)

Coax and connectors

300 Ohm Twin Lead
3 12" Long
Shorted And Soldered

At End \

1/2" of extra dowel in case future adjust- and directivity al-
ments are necessary. lowed me to block OIS
1/4" Holes \‘
For Spreaders
‘T- cﬂnﬂﬂﬂﬂr "?hn Tle
‘—# / =z
o o o o
Connector Connector Trimmer
Capacitor —»
6 - 50 pF
3/4* PVC Pipe
- 15 — 16 inches >

.—-"’"ﬂf T
1/4" Dowel
Spreader

}—— Element Wire

Figure I. Boom construction.
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Figure 2. Detail of matching network.



Uncle Wayne’s Bookshelf

Your One-Stop Shopplng
Headquarters

In stock and ready to ship
direct to you.

Reference Manuals, Shortwave Handbooks,
ARRL Books, Antenna Handbooks, UHF/VHF,
Books For Beginners, Code Tapes and
Software For The Computer.

Tumn to pages 94 & 95 to see our current selection

Don’t Delay—Call Today

Our order department is just a phone call away.

A @ 800-234-8458

A -

ID-8 Automatic Morse Station Identifier

Compatible with Commercial, Public Safety, and Amateur Radio

applications. Uses include Repeater Identifiers, Base Station Identifiers,

Beacons, CW Memory Keyers, etc. Great for FCC. |ID Compliance.

o Mimiature In size, 185" 1 12%0.35°

e Totally RF immune

e All connections made with microminizture plug and socket with color coged wires attached

s CMOS microprocessor for low voltage, fow current ooeration” 6 1o 20 VOC unreguiated at bma

» Low distortion, low impedance adusiable sinewave oulput: O to 4 volls peak 0 peak

» [rystal controfled for hagh accuracy

s Trznsmetter PTT output (fo key transmifier while 10 1S being sent), 1S an open coliector
transistor that will handle 80 VOC at 300ma

e Figld programmable with SUPPLIED keyboard

» Confirmation tone 10 indicate accepled parameter, plus tones to indicate programming error

e All programming |s stored in a non-volatile EEPROM which may be altered at any time

o Message length over 200 characters long.

o Trigger 1D with actee high or low

e |nhibit 1D with active high or low. Will hold off 1D until channel is clear of traffic

s Generales repaater courtesy tone af end of user ransmission if enabled

* Double sideg tape and mounting hardware :.*J".IC bed lor quack mounimg

o (perating temperature range., — 30 degrees C to +65 cegrees L

o Full one year warranty when refurned Io the factory for repar

* |mmediate ong day ceivery

Programmable Features

« Fight programmable, seleciable. messages.

e CW spesd from 1 1o 99 WFPM

® [0 imterval timer from 1-99 minutes

* D hold off timer from 0-99 seconds

e CW ione ireguency from 100 he fo 3000 hz

e Font porch delsy mienal from 0 fo 9 9 seconds
o CW or MCW aperaiion

$89.95 each
programming keyboard included

COMMUNICATIONS SPECIALISTS, INC.
426 WEST TAFT AVENUE = QRANGE, CA 92665 4206
HFI#} 995-3021 « FAX (714) 8743420
Entire U.S5.A. (800) 8540547 » FAX (800) 424-3420

CIRCLE 10 ON READER SERVICE CARD

EXPERIMENTER’S HF DIGITAL COMMUNICATIONS SYSTEM
(U.S. $89+) (Fec,ASCII, Baudot, Amtor, Morse Packet, Pactor)
THE FABAMP CARD (Version FB10I for IBM compact, FB10A for Apple Il)

A new low-cost experimenters plug-in card package, complete with assembly

language source codes for the 7 favorite HF digital Tx/Rx modes for the IBM
compatibles and Apple lis.
UNIQUE DESIGN FEATURES...Built in i/o and modem. All software generated

algorithms for syncing, sound/visual staius for idles, control signals, iambic

paddle inputs, split screen etc.

a. Fabamp card [1__) $89.00 (IBM Model FB10I) or [2__] $99.00 (Apple I
Model FB10A)

b. 5" diskette software with shareware privileges for both tx and rx, at $12.00
each mode.

| Amtor (link up, eavesdrop)

Fec (100 bauds, WRU, error indications)

] Selfec. Navtex (eavesdrop)

Baudot RTTY (45-300 Bd, Seical, WRU)

HF Packet (300 bds, monitor)

ASCII (50-300 bds, parity, encryption)

Morse (Autotracking rx, iambic key input, Farnsworth trainer, etc.)

New Pactor Starter toolkit (ASCII frame/control sig txrx)

Novel Experimenters “Equal Time-shared Synchronous Duplex mode”

(EOSD)

¢. Add $7.00 per software for beginners textbook/tutorial/source code, further
experimentations.

r——

LD 00 =J O N L LI P =4

L

Bl

| d. or [ ] Special all of a, b, ¢ above at $159.00 + $9.00 airmail worldwide

delivery.
Further information welcome.
Fax order to: Alphadata Associates, Pasir Panjang
P.0. Box 72, Republic of Singapore. (S9111)
(fax no.: 7733503). Please send me the Fabamp system checked above,
c/w manuals, cables, instructions on one month
guaranteed refundable trial and one year warranty.

Name:
Address:

Total Payment as checked.
(US$ equiv check, drafl, postal/money order 0K)

UNIVERSAL RADIO HAS MOVED

Universal Radio has moved four miles to its new expanded
location. We are now only 15 minutes from downtown Columbus
and the Columbus airport. Visitour big operational showroom. We
carry all lines of new and used shortwave and amateur equipment.
Get a hands-on look at that new rig you have been thinking about!

Store Hours
Mon.-Frl. 10:00-5:30
Thursday 10:00 - 8:00
Saturday 10:00 - 3:00

HUGE COMMUNICATIONS CATALOG

The.new Universal Radio 100 page communications catalog
covers everything that is new for the amateur, shortwave listener
and scanner enthusiast. Equipment, antennas, books and acces-
sories are all shown with prices. This informative publication is
available FREE by fourth class mail or for $1 by first class mail.

Universal Radio, Inc.
6830 Americana Pkwy

Reynoidsburg Ohio 43068

N 800 431-3939 Orders :
un“f.ersal | 614 866-4267 Informﬂﬂﬂn
i’ddld 410 (=M 614 866-2339 24 Hour FAX

—
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Want A Dish?

Building your own is easier than you think.

homemade dish does not need to be a

mathematical nightmare. The literature is
full of complicated formulae that supposedly
tell you how to construct the dish of your
dreams. You need not be a rocket scientist to
cut through all of this mish-mash. Allow me
to take you step-by-step through the process.

Calculations and Construction

The usual first decision in designing a dish
is to establish the desired diameter. The larger
the diameter, the greater the gain of a dish an-
tenna system. Most of us are limited by physi-
cal or other constraints to a maximum diame-
ter. In my case, the space available on the ro-
tating bar of my satellite antenna system lim-
ited me to a four-foot dish. Since some of my
QSO0Os involved hams using a dish of this size
on the frequencies that 1 wanted (1269 and
2400 MHz), 1 was encouraged to proceed.

After you determine a suitable diameter,
the next choice is the f/D ratio, where f is the
focal length of the dish and D is the diameter
already determined. The focal length is the
distance from the deepest part of the dish to
the closest end of the feed system. Feed sys-
tems may be of several kinds and are another
subject. Suffice that the recommended /D ra-
tios for amateur work are between 0.4 and

by Ralph E. Herzler WABWBP

0.6. I chose 0.5, which gave me a focal length
of 24 inches.

Knowing the focal length and diameter
makes it possible to determine the depth of
the dish. The only formula necessary is: d =
D?/16f, where d is the dish depth, D is the
dish diameter, and f is the focal length, all
expressed in inches. Thus, my four-foot
dish with a focal length of 24 inches would be
48°/16 x 24 = 6 inches. that is all there is to
the math!

With guidance from Bob Douglas W5GEL,
| built a dish based on these dimensions and
similar to the construction project by Keith
Berglund WB5ZDP published in the May
1989 issue of 73 Amateur Radio Today (“In-
expensive Mode-L Dish Antenna™). Instead of
using a formula to establish the paraboloid, I
simply laid out a scale on 1/2" plywood mark-
ing 1" points from zero to six in one direction
and 4" points from zero to 24 (the dish radius)
in the other direction. Draw lines from the ze-
ro-zero point to each of the six 1" points. By
joining the intersection of these lines and the
six 4" points on the other axis, the contour of
half the dish was established. See Figure 1.

Sawing this contour from the marked ply-
wood will produce an excellent bending fix-
ture, as shown in Photo A. I chose 1o use alu-

minum channel for the ribs and found

B ATE T LITES i,
i b | LA keg T
1 ™ il " 4

=

it, called “half-inch plywood channel,”
at a local distributor. When one end is
clamped to the fixture, you can easily
shape the channel to the fixture by us-

......
.......
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Photo A. Plywood bending fixture.

Photo B. Hardware cloth mesh attached to ribs.

ing a rubber mallet. There is some springback
o the formed piece, which I corrected by
hand. If I were to do this again, I would deep-
en the curvature of the fixture enough to com-
pensate for the springback. However, hand
correction is accurate enough for this frequen-
cy range and below. Higher frequency opera-
tion might be a bit more fussy.

In my application, I felt it desirable to build
a lighter unit than that described in Keith
Berglund’s article, while maintaming his ex-
cellent methods of attaching the ribs to a hub
and providing means to attach the 1" and 3/4"
sections of pipe for counterbalance and feed
support, respectively. The counterbalance, in
my case, is a 24" length of pipe coupled to the
mounting flange with a pipe tee. The tee’s
purpose is to introduce coax and other wiring
through a length of 3/4" PVC pipe and carry it
to the feed device. The length of PVC pipe is
such that the hot end of the feed device is at
the focal point, in my case 24". Each end of
the PVC pipe is threaded with an extra-long
thread to provide for adjustment to the focal
length. By using this method of supporting the
dish feed, | was successful in avoiding addi-
tional feed supports. However, be prepared for
your hardware man to doubt your sanity when
you ask him to thread PVC pipe, since it is
usually glued.

In a further effort to keep weight at a mini-
mum, I cut pie-shaped sections of 1/4" mesh
hardware cloth to fit the rib assembly so that
the factory-finished edge forms the outer edge

..........




We have what you’re looking for

BRIGHT NEON QSLs

You'll love our numbers

$36.95 per 1000

lus $3.95 shipping U.S.
Bright Neon QSLs that jump off the wall.
Black ink on 65# Postcard Stock with six
Neon colors to choose from: Neon Blue,
Neon Purple, Neon Lemon, Neon Orange,
Neon Red, and Neon Pink. Printed in format
shown, state outline & logo included at no
extra charge. (Please indicate if you want
ARRL logo when ordering). Ham it up with
all six Neon colors, order the Rainbow Box
for only $4.00 more. You'll be hard pressed
to beat the price while creating such

STAND OUT quality.
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Send your check or mnney order along with
(Printed or Typed) Name, Address, (including
County), Call Letters and Color of Stock
TO: BB&W Printing
803 N. Front Street
McHenry, IL 60050

Custom job or Different Stock, No Problem,
Call: (815) 385-6005
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Two good
reasons to stop
by booth 570
when you visit
Dayton in ‘93

The PackeTen™ Network

Switch

The PackeTen Network Switch is a stand-alone,
five-port, low power CISC/RISC packet switch/
router designed exclusively for use with AX.25,
TCP/AP, and NET/ROM® wircless networks.
« Port speeds as high as 4Mbps possible with
throughput into the mega-bit range
« Multiple RS-422, R5-232, and integral
1200 or 9600 baud modems eliminate the
need for complex node-stacks
» Integral conference bridge supports 100
channels with 40 users on cach

ELENCO & HITACHI & B+ K PRODUCTS brm ”
AT DISCOUNT PRICES

1-800-445-3201 {(Can.)
ELENCO DSCILLDSCGFES B+K OSCILLOSCOPES
! 2120 - 20MHz Dual Trace _
2125 - 20MHz Dalayed Swoop $539
15418 - 40MHz Dual Trage _ 749
2180 - 80MHz Dual Trace. Delayed Sweep,
Dual Time Base 5545
100MHz Three Tracs Dual Trms Base
Deayed Sweep $1.365
20M=z / 10MS's Storage 895
- 20MH: Portahla $1.229
- 400z Saltery / AC oparated with
Cursar & Aeadouts 51,439

1.0GHz PORTABLE
SPECTRUM ANALYZER
Model 2610 $2,595.95

B AGDC operation (battery included)

B 70 dB dynamic range
Iﬁﬂhﬂﬂ'l-m:l 10z

Hitachi Compact Series Scopes

V.212 - 20MHz Dual Trace S400
V-525 - 50MHz, Cursors ____ £975
¥-523 - 50MHz. Delayod Sweep 5049
V-522 - 50MHz. DC Offset 5840
V422 - 40MHz DC Offssl 5748
V-222 - 20MHz, DC Offset $625
V-550 - 60M=z, Dual Trace _ 51.085
V-B55A - GOMMHz DT, wicorgor 51 325
V-1060 - 100MHz. Dual Trace £1.375
V-1065A - 100MHz, OT, wicursor $1.649
V-1085 - 100MHz, QT, wicuraot £1,895
V-1100A - 100MHZ, Quad Traco $2.198
V-1150 - 150MHz, Quad Trace _ $2,6085

Hitachi RSO Series

ASO's leature; roll mode, averaging. Save
meTOsy. SMosthing, 1TETDOIGNON . DreTigoe’
NG, CUrSOr MEaSUremcnls
VC-6023 - 20Miz, 20MS/y
VC-5024 - S0MMz, 20MS/s
VC-B0F5A - S0MHz, 2005
VC-GD45A - 100MHz. £0MS/
VC-8145 - 100MHZ, T00MS/s

£305

2180 -

2522

S-1325 25MHz 9349
Dual Trace Oscilloscope

S-1340 40MHz 9495
Dual Trace Oscilloscope

S-1360 60MHz

Dual Trace, Delayed Sweep

e Aot Dearn finder
5??5 ¢ BuiE-in componant testee
» MV sengitivity
= Diual fime bose

Digital Capacitance Meter | ===
CM-13508 | |

$58.95

# Ranges
Tpi- 20 000U

5% b= atcy
Fog cptrsl w' G

Big 1" Duplay | B T~ Dspiay

Quad Power Supply XP-580 |
$69.95

220V & 2A
@A
5V @ 3A
5V @ SA

1,650
§1.550
£2 350
Call
Call

—
e —

I%hﬂﬂﬂﬂhsﬁhmhmﬂsm
W Field calibratibie wilh intemally generated
100MHz, BOdB signals

S The PackeTwin™ System
The Packel'win System 1s a complete wireless
communications system for IBM® compatible
PCs that provides ideal access to 9600 baud
packet radio networks.

* Available with an on-board G3RUH 9600
baud modem and palm-size outboard 2W
UHF radio { 1200 baud available)

« Uses the PC’s DMA channels to suppont
data rates as high as 1Mbps—eliminating
the asynchronous COM port bottleneck

* Second channel operation using R5-232 or
RS-422 interface

* Includes free communmications software

L'llgll'ul LCR Meler
LC-1801

$125
aazgren
Coilx 7o X008
Cagm Tt 200t
Rec 01 30W

FLUKE MULTIMETERS
{All Modals Avallable Call)
$1.225.00 70 Sarles
$1,548.00 Mode! TOIl
$1.795.00 Model 771
Mooel TS
BD Seriea
koo BT

Madad 83
ktodal 35
Model 37T
10 Series
Mloaad 10
Mool 12

$65 00
§145.00
516500

$E2 95

§7 65 §289.00

AM/FM Trunsista;-‘ True RMS 412

Radio Kit
with Training Course

Triple Power Supply  XP-620
Assembled §75
Kit 50

210 16V @ 1A,
2 to-15Y @ 1A
for 4 1o 30V @ 1A)
and 5V @ 3A

All the dessed bealuies bor dong sxpeniments

Fastures vhort ool protectsrn S sopodery

M-700T

$135

056% DC Aocuracy
1% Regstance

Mode! AM/FM 108
$27.95

1d Toarmistors + 5 Dades
Manrs @ prea w00 ploms?

XK-500 Digital / Analog Trainer

A complets mini-lab tor buiding, tsting. protoTyping anaiog and digral crcuils
Eorcs 3 Dyl dnsion Trorsd & pecaly oempned v school progcy, e & bl powss
fupDien. noudes 3 funcior gener iy Wit oMircusly ViNate TS Targuls kel el
forms. A8 sower supciiss are reguiatad ang proseched MEns! shots.

Power Supplies
B Variais Posdi Supply
W 0268 00 20NDC @ .5 Amp
{=1 25 o 15WDG G0 1 Amp)
W 185 0 20VDC & & Arp
=128 dg AEVDE @ 1 Ampd

Fully reguisied snd shofl cvoull proiected

Whether you plan to attend Dayton or not, be
sure to inquire about these exciting pmducu by
conlacting your local distnbutor, or..

Sweep Function Generalor

with Freq. Counter

/ $259

Elenco

Model GF-8026

ing, Square, Triangle, Pulse, Remp
2 10 2MHz, Freq Counter 1-10MHz | KIt
Imernal Linaar & Logic Sweep | $26.95

Function Generaior
Biox
FI500

$28.95

Prowidas sine, iriangie, square
wave from 1Hz o 1MHz
AN or FM capabilsly

Learn o Build and Program Elenco Wide Band B - g
Computers with this Kit Signal Generators B AVOC @ 1 AmT See us at
roizen A Party Aszewmbly and Leven bams) B VAL Cewe g G ili =
Wods| booth
MM-2000 ra'C S 570571
The new name m Packet Radwo

$129.00

Gracilis, Inc.

£23 Palace Street

Aurora, IL 60506

Ph: (708) 801-8800/FAX: (708) 844-0183

Email: info@gracilis com
I-'lnlrrtzd

Al trademarks are propery of their respectv e owners
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Digital - Section
B g d#i swichas
W Ty o DOUNCE OO0 BRokotied
W 0 LED reaciouts TTL buMarpg
B Chw irogueency 1 e " BEKHE
B Cuos srpimuoe S6VFF pouss waee

SG-8000 $129

RF Freg 100K-4500Hr AM Moduks-
fman of THH: Variable RF oulpat

SG-8500 w' Digital Duspiny &
150 MMz budb-in Coumter $249

Siring rom acrmich you buid s cofdlets syeiem. D
o Ml Tt machel poo B eeRe BiD FANS
ADAE and = 8 BORS muc oGO whheeh ohee
SRR Sitee Serpaape == S PC

$120.55 Kit

B ac AY MONEY BACK GUARANTEE

EASOLD "‘.!rE ':ﬁnL'"‘SI‘JC

- - 5 T =T s e e e

R — Tr R

A REAMT

"""" IE FOR FF'EE CATALOG

SCOPES & METERS
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of the dish. Note that these sec-
tions may be cul altemately up
and down from 24" hardware §
cloth to minimize material us- |
age. The sections were cut
wide enough to overlap at the
ribs and attached with #6 sheet |
metal screws and fender wash-
ers. No peripheral stiffening is
necessary because the fimshed
edge is sufficient support. This
method of applying the mesh |
also avoids many cuts and
scratches. Photo B shows the
rib assembly with the mesh ap-
plied to the nbs.

The Feed System

In choosing a feed system
for this dish, I was confused by
the complexity of the “feed
hom"” approach and could not
visualize how both 2.4 GHz
and 1269 MHz could function
in the same enclosure. The ad-
justment looked tricky, and
having the extra coax required [§
for matching at 2.4 GHz both- E
ered me. Having built several
helix antennas, | thought that
two concentric helices might
be possible. It certainly would simplify aim-
ing, compared (o mounting two separate feeds
off-center but on the same backplate, In fact,
because Mode S aiming is so critical, skewing
the receive antenna to compensate for off-
center mounting would move the 70 cm an-
tenna completely out of alignment. The con-
centric approach seemed the only way (o go.
Boy, did that raise some questions!

Would two helices mounted concentrically
interact? With the 2.4 GHz helix being very
close to a second harmonic of the 1269 helix,
would it pick up enough RF 1o destroy the 2.4
GHz GaAsFET preamp when Mode L was
being used? (I have nearly 50 watts in that
Mode and it would be within 3/4" of the

Photo D. Coax fittings E: place.
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smaller helix.) Since 1 planned to run my coax
and power wiring through the support pipe for
the feed, would that interact with the feed sys-
tem? These were questions that [ could not
find answers for. I could only try the system
for real answers and, happily, all were favor-
able. No doubt I will be challenged from
some comer, but the proof is that the system
works.

The performance of this antenna system
exceeded my most optimistic expectations. 1
am able to clearly hear Mode S signals that
were down in the noise before, and my own
signal on Mode L is much stronger than it
was when | used a pair of 13-tum helix anten-
nas. The finished dish, in place, is shown in
Photo C. The con-
struction of the feed is
quite simple, as
shown in the step-by
step photos. Photo D
is the 7" diameter
backplate with the
coax fittings in place.
Two 9/16" holes, ap-
propriately located on
the periphery of the
helix coils, were
drilled to mount Type
N conneclors, and two
other holes were
drilled to secure the
center tubing. The
large hole was cut
with a hole saw in a
drill press; the others,
simply drilled. The
coax fittings were
mounted with 4-40
bolts into tapped

holes. The tubing support holes were tapped
for 6-32 hardware.

The center support tubing is a 6" long, 1-
1/2" diameter PVC tailpiece standard plumb-
ing fitting cut to 3-1/2" long, leaving the
flange for securement. I coated the flanged
end with PVC cement, inserted it in the 1-1/2"
hole and secured it in place with two 6-32
bolts and washers.

The 2.4 GHz helix is three turns of #14
wire wound as a left-hand thread on the center
support. I secured the lower end by carefully
soldering it to the innermost type N fitting,
wound it with 1" spacing between tums, and
secured it at the outer end by bending it in-
ward through a small hole drilled for that pur-
pose. Photo E shows the helix mounted to the
tubing. A small piece of brass shim stock is
soldered to the coil near the backplate for
impedance matching. A 3/4" PVC pipe thread
to cement joint adapter is inserted in the sup-
port tubing. There is a stop in this fittng to
keep the unthreaded pipe from entering the
adapter too far. | removed this stop with a 1"
drill and then cemented the adapter in the out-
er end of the 1-1/2" tubing, threaded end out.
This is the support for the entire feed system.
You now have a 2.4 GHz helix feed!

The 1269 MHz helix consists of two wms
of 1/4" copper tubing. I wound this also as a
left-hand thread, three inches inside diameter,
spaced 2" between tums. One end was drilled
to slip over the pin of the coax fitting and then
the coil was carefully soldered in place. I used
a piece of Lucite 1-1/2" i.d. and 3" o.d. to
support the outer end of the 1269 helix. After
drilling a small hole in the Lucite, I tied it
with several tums of plastic fishing line.

Continued on page 35
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o ter REPEATER

Concepts CONTROLLER

5‘!‘;}; 95 D ok

Fantastic 12 Program Collection

O Lan-Link sensational packet program Kiw vers 2.0
QO LOG-EQF sliek NEW logger with Kenwood rig control
0 GeoClock superb gray line program- NEW vers 4.5
0 BANDAID il terrific propagation forecaster & more
J HyperLog great logger with Cluster & ng supponr

U PC-TRACK full color graphics satellite/oscar tracker
OCT v6.14 bes! known conlest logger Outstanding!
UMAPPER comprehensive DX propagation iorecaster
OHAMCLOCKget local time around the world instantly
OSuperMorse leam or improve CW skills - Emellest
QPACKETS super NEW packet program from Australia
QORF TOOLBOX easy menu driven amateur caiculator

TO ORDER: Send check or money order, s 5% or

3% disks. Foreign orders add $5 shipping. Vi oK
Texas residents add $1.81 tax - Fuﬂpl:‘lﬂ%ay Warranty

P.0.Box 92877 - Southlake, TX. - 76092

e Autopatch  Reverse Autopatch
e User Programmable CW ID,

Control & User Codes & Timeouts

Manual with schematics = 90-Day Warranty
Wired & Tested w/ manual .... $239.95

fw_ Micro Computer Concepts
| 1825 East 109th Ave.

R Copies FAX, RTITY, MORSE,

S R. PACKET, and more
1 from receiver to IBM/PC CGA,
g EGA, VGA screen. Easy to use
and install. Extensive manual.

| Personal Code Explorer - $129 S&H $4

TR, TL aite 817-421-0560 . Free Brochure. Call-Write-Order. MC/VISA.
Write ar Call for our free sefiware catale Phone (414) 241-8144
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ONV SAFETY BELT CO. MORSE CODE MUSIC?

P.O.Box 404 = Ramsey, NJ 07446 |
: ! New-Powerful-Breakthrough, All 43
800-345-9634 Morse Code characters sent with a RACK AND CHASSIS BOXES

PRode S EaAx el et 2805 rhythmic beat. A fun & easy way to |
ONYV Safety Belt With Seat Harness learn or retain Morse Code skills.

| Now the secret is yours! order "THE . ———
7”_‘1-’! l‘n | $89.95 RHYTHM OF THE CODE"™ Version RCKBOES. AT me e
~ LP OSHA

Il cassette today! ] e hme |y rorsencate [Lcak
WUt 175 | 7 | 21850 | SHEPFED FLAT)

tAUte | 175 [ 1o 3am0 | ALL MAIN PANELS AFE | - o
We Ship
Worldwide

2 |3s0| s | v 5o |FLAT FRONT AND REAR| - .,
7 (2| 7 | neo [NEQEABRUSED | -
Order Desk Open
7 Days/Week

210 | 350 | 10| 38 g | ANOOVEED TOP.
ONYV Tool Pouch $15.95

KAWA PRODUCTIONS
P.O. Box 319-ST.
Weymouth, MIA 02188.

| Check or money order only. We ship all orders within
10 days. Outside U.S.A. please add $2. for air mail.
MA residents please add 5% sales tax.
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SESCOM INC. 2100 wARD DRIVE HENDERSCON, NV U S A
ao015-4240 (ORDERS)B00-634-3457 (TECHNICAL HELP)
702-585-3400 FaAX 702-5685-482
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here I1s the next generation Repeater

MARK 4CR The only repeaters and controllers

with REAL SPEECH!

No oth aters or controllers match Create messages just by talking. Speak any phrases or
M‘;rﬁ 4Ei:1 r:,;}:ability and features. That's words in any languages or dialect and your own voice

why Mark 4 is the performance leader at is stored instantly in solid-state memory. Perfect for
amateur and commercial repeater sites  emergency warnings, club news bulletins, and DX

, - | -
ﬂg:sﬁéhm;ﬂif?gnhif:eiﬁ'iaiiﬁ:e alerts. Create unique ID and tail messages, and the

readout of received signal strength, ultimate in a real speech user mailbox — only with a

deviation, and frequency error ® 4-
channel receiver voting ® clock time
announcements and function control ® 7-
helical filter receiver ® gxtensive phone
patch functions. Unlike others, Mark 4
even includes power supply and a
handsome cabinet.

Call or write for specifications on the
repeater, controller, and receiver winners.

Phone: #(508) 372-3442
FAX: #(508) 373-7304

MICRO CONTROL SPECIALTIES

Division of Kendecom Inc. 2 meters 220 440
23 Elm Park, Groveland, MA 01834
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Most Revnlutmnarjr High-Frequency
Amateur Radio Antennas in 20 years!

The FLYTECRAFT™ SFX Line of Monoband
9 Bl . Vertical HF Antennas

: %%5 o 5 unique models for 40, 30, 20, 15, 10
meters. End:unl]rﬂh.uﬂ{lﬂmun‘u
Ilighl; shorier) e Precision inlernal

helix gives full-size, incredible
performance - wn'lﬂ-wﬂ: DX or
domestic. @ Praisc from everywhere:
enoLAND — “Your vertical sounds
greal!” czeci. - “I can’t believe
your anlenns is only 3 melers high!™

e Instant set-up and ‘car down, or leave
up permanently ~ unobtrusive; ideal
for anlenna-restricted areas. Separates
down 1o 4 ft. e Antennas boast low
angle radiation. » Easiest-To-Use
anienna made! Uses 2 shoriened radials
with RaDiaLCcOws™ — stretch them out

Pe. Pmd or coil them up. (10M uses 3)

Designed by TV’s Emmy-Winning Steve Flyte, K7SF

Hiﬁ.

B
&
F

40 thru 15 meters ~ $99.95 ea. 10 melers ~ $89.95 ea.

Add $6.50 s/, contin. U.5.  10% Discount on 2 or more.

Satisfaction Guarunieed Send Check/ § Order
VISA/MC PHONE ORDERS | to: FLYTECRAFT™
305 = 533 B 81?3 P:D:Bﬂl 3-]4]

Mon thru Fri 9A — SP Siend Y iy
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DESIGN/OPTIMIZE

YAGIS FAST & EASY

With Quickyagi, the high-speed modeling-
optimizer program used by amateurs,
antenna manufacturers, and government
agencies woridwide.

* Unparalleled speed, accuracy & ease-of-
use. * Design features not found in any other
modeling pgm. + SWR/imped. & pattern
bandwidth charts « Scaler » I?el‘stu | Ghz.
* Auto design. » Folded dipole » Optimizes
gain, FB, & BW « Metric and US ft/in. « Prints
files & charts « Includes co-proc./no co-proc.
versions. * Too many features to list all.

For PC/XT/AT with Herc/ CGA/EGA/VGA & 640k,
Call sign or purchase order required with order.

Quickyagi v. 2.5.................. *37.00*

*Add $3.00 s&h ($5.00 outside US)
AZ orders must include 5.5% st. tax
US check or M.O. SASE for info-pack.

RAI ENTERPRISES

AZ 85031 USA

4508 North 48th Drive, Phoenix,

Townsend Electronics, Inc.
presents

C.M. Howes Kits

for

H.F. Amateur Equipment

"HIG SAVER"

H.T. and Mobil Mounts

299

THE WORLD'S BEST

in ham radio books and publications
28 page catalog $1.00

Outside USA $2.00
1-219-594-3661

Townsend Electronics, Inc.
Box 41585 » l'llﬂﬂm I.H 46562
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Continued from page 8

Committee asked the Digital Committee to
look into the issue. A meeting was held be-
tween the Digital Committee and representa-
tives of the HF packet community in late
September 1992.

(11.) A meeting of the IARU Region 2
General Assembly (held in Curacao, Nether-
lands Antilles) just before the September
26th meeting between the Digital Committee
and HF packet enthusiasis produced anoth-
er—substantially revised—HF band plan—
including segments for automatically con-
trolled data communications.

(12.) The new |ARU band plan provides
segments on each amateur HF band for digi-
tal modes including RTTY, AMTOR, pack-
et—defined as including new systems such
as Clover and Pactor—but excluding facsim-
ile and SSTV. CW would continue to be per-
mitted throughout all amateur bands.

(13.) The League now recommends that:

(a.) Amateur stations may be operated
under automatic control using any accepted
protocol for data transmissions within certain
small frequency segments;

(b.) Such stations should be equipped
with a means to limit transmissions to no
more than five minutes in the event of an
equipment malfunction or interruption of con-
tact with another station;

(c.) Third party communications may be
transmitted under automatic control, using
any authorized emission mode [Baudot,
AMTOR, ASCII] provided that the retransmit-
ted messages originate at a station that is
being locally or remotely controlled,;

(d.) HF data operation should be permit-
ted outside those specified subbands only
under local control;

(e.) The rule which prohibits automatic
control while transmitting third party traffic
(except packet stations using the AX.25 pro-
tocol on the 6 meter and shorter wavelength
bands) should be changed so as to permit
RTTY and other modes under automatic
control on HF frequencies as well as at VHF
and above.

The ARRL recommends the following new
Part 97 wording:

Section 97.109 Station Control.

(d.) When a station is being automatically
controlled, the control operator need not be
at the control point. Only stations transmit-
ting RTTY or data emissions, and stations
specifically designated elsewhere in this
Part, may be automatically controlled. Auto-
matic control must cease upon modiiication
by an EIC (Engineer-In-Charge) that the sta-
tion is transmitting improperly or causing
harmful interference to other stations. Auto-
matic Control must not be resumed without
prior approval of the EIC. RTTY and data
stations operating under automatic control
on frequencies below 50 MHz must use a
digital code permitted in 97.309(a) [Baudot,
AMTOR or ASCII] of these Rules, and must

incorporate provisions for discontinuing
transmitter operation in the event of malfunc-
tion, or interruption of communications with
another station.

(1.) Stations transmitting RTTY or data
may be operated under automatic control in
the 6 meter and shorter wavelength bands:
28.120-28.189 MHz; 24.925-24.930 MHz;
21.090-21.100 MHz; 18.105-18.110 MHz;
14.094-14.0995 MHz; 14.1005-14.112 MHz;
10.140-10.150 MHz; 7.100-7.105 MHz; or
3.620-3.635 MHz.

(2.) Stations authorized by these rules to
transmit RTTY or data communications un-
der automatic control may transmit third par-
ty communications. Any retransmitted mes-
sages on behalf of any third party must origi-
nate at a station that is under local or remote
control. TNX W5YI Report, Vol. 15, Issue #4,
February 15, 1993.

Newcomers Grow by
Another 5% in 1992 ...
Versus a 54% Increase
in 1991

The final licensing statistics are in!
Nearly 75% of all first-time ham operators
chose the Code-Free Technician path into
amateur radio during 1992. The Novice
class continues to decline with 38% less be-
ginners choosing this route than a year ago.

The number of beginners leaped by
53.8% in 1991 due to the establishment of
no-code hamming. In 1992, there was a
slight increase: 4.0% (44,748 vs. 42,660).
TNX W5YI Report, Vol. 15, Issue #4, Febru-
ary 15, 1993,

Canadian No-Code

The Basic No-Code ham ticket came to
Canada in late 1990. It was responsible
for a 5.3% growth rate that year and an-
other 10% in 1991. 1992's figures show an
increase of 20% over 1991 through the third
quarter! There are now about 35,000 ham li-
censees in Canada. (By comparison, there
are 90,000 licensed hams in California
alone!) Amateur license fees in Canada
were also increased to $23 this year. TNX
WS5YI Report, Vol. 15, Issue #3, February 1,
1983.

TNX ...

. « « to all our contributors! You can
reach us by phone at (603) 924-0058, or by
mail at 73 Magazine, Route 202 North, Pe-
terborough NH 03458. Or get in touch with
us on CompuServe ppn 70310,775; MCI
Mail “WGEPUB"; or the 73 BBS at (603)
924-9343 (300-2400 bps), 8 data bits, no
parity, one stop bit. News items that don't
make it into 73 are often put in our other
monthly publication, Radio Fun. You can al-
so send news items by FAX at (603) 924-
9327.




Want A Dish?

Continued from page 32

The two helices should be tuned for mini-
mum VSWR on their respective frequencies.
This is done by bending the small brass
strips closer to, or further from, the back-
plate, measuring as you go. The finished two
frequency helix feed and the brass
impedance matching strips are shown in
Photo F. I am fortunate in having a Bird
wattmeter and slug for the 1269 MHz fre-
quency for this purpose. I had no equipment
to adjust the 2.4 GHz helix. However, since
this 1s a receive only frequency on OSCAR
13, it is not as critical as the 1269 adjust-
meni.

I did not include any kind of isolation of
the 2.4 GHz (SSB UEK 13) converter to pro-
tect it from the 1269 MHz RE. This was a

Gerald Rodski, SSB's US representative.
Jerry thought that this unit was tuned tightly
enough to exclude the 1269 RF. While I
was able to get by without protection for
the Mode S converter, a more conservative
approach would isolate it from the Mode L
helix by a suitable RF relay.

| am grateful to Bob Douglas WS5GEL for
his encouragement and counsel on my pro-
ject and to Keith Berglund WBS5ZDP, whom
I have never met, for his excellent mechani-
cal design. Other data was gathered from the
RSGB VHF/UHF Manual, the ARRL Hand-
book, and heaven knows how many other
references. | hope that this concept may en-
courage others.

Note: A kit of formed, and drilled parts
ready for assembly is available for both the

dish and the feed from Majara Corporation,
408 Liberty Rd., Sturgis MI 49091, (616)

gamble that I took after discussing it with 65/-639%. m
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Figure 1. Parabola constructed graphically.

The Wideband

SUPERCONE
ANTENNA

TX/RX, 10 meter, VHF,
UHF and Microwave bands
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Henry Allen WB5STYD
a00-LUV-BUG-1 Toll Free
903-527-4163 For Info

SUPERCONE™

WE APOLOGIZE
Due to the tremendous sales of the Supercone we have had to
pull our ads to avoid customer dissatisfaction with long deliveries.
NOW THAT STOCK EXISTS FOR IMMEDIATE DELIVERY WE ARE
o ok S BACK WITH THE ORIGINAL SUPERCONE AND SUPERCONE A R
= | PLUSATA REDUCED PRICE $89.99 FOR DRIGINAL SUPERCONE T

» ARRL approved, 73 review in April 1989 and
Monitoring Times review in August 1983

» |deal for indoor/outdoor use

* Use either standing on radials or 50° in the air

* Only 2 Ibs., rugged construclion, no hollow tubing,
US made, 5 minutes fo assemble

« Expandle to TX/RX on all HF bands (Supercone
Plus) no added radials needed, ideal for
all transceivers, scanners

¢ Full money back guarantee

1372 Ham Court.

PROCOMM Trousand Oaks, CA 91362

Phone: 805-497-2397

NEW FROM | FOLD-AWAY TRAILER HITCH MOUNT |

FOR EXPLORER - MINI VANS - CHEROKEE - RLAZER - SURURRAN - RRONCO
AND MANY OTHERS WTTH LIFT UP OR FOLD DOWN REAR DOOR |
SUPER STRONG MOUNT FOR TEXAS RUG CATCHER OR OTHER LARGE HF ANTENNA
EASILY AND QUICKLY FOLDS DOWN TO ALLOW DOOR TO RE FULLY OPENED

SUPERCONE
PLUS
TX/RX, HF, VHF, UHF
and Microwave bands

s

-
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— S —

addo Mills, TX 75135

OPERATING POSITION
ROLTS TO TRAILER HITCH OR TO STEEL PLATE UNDER RUMPER(NOT INCLUDED)

FOLDED TO OPEN DOO l

CIRCLE 124 ON READER SERVICE CARD

EXPEDITED ORDER
SERVICE FOR:

General Communication ¢ Industry ¢ Marine VHF
Scanners » Amateur Bands » Microprocessor

Experimental

Get your FREE 1993 Catalog!
CALL TOLL FREE: 1-800-JAN-XTAL

P.0. BOX 06017 » Fort Myers, Florida 33906
S (8139362397 =&

CIRCLE 240 ON READER SERVICE CARD
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by Larry R. Antonuk WBI9RRT

The jeCom Zetel
SDP-600 Smart Patch

j*Com

P.O. Box 194

Ben Lomond CA 95005
Telephone: (408) 335-9120;
Fax:(408) 335-9121

Price: $199.95

ost hams, at some point in their develop-

ment, dream of having an autopatch. In
the old days, before there was a repeater on
every hilltop, hams saved up their money to
put an autopatch on the local repeater. Nowa-
days, hams dream of having a paich on their
base at home so they won't have to use the
local repeater. At any rate, the convenience of
being able to make a call from the car, or
even the drama of being able to phone in an
auto accident, provide the material for a great
many ham daydreams.

As with most daydreams, things go pretiy
well until the first “reality check.” In this case,
the balloon pops at the point where the hero
reaches for his checkbook. Autopatches
aren't cheap. The basic home-brew variety is
cheap enough—but you need your own re-
peater to use one. Any patch smart enough to
be used with a simplex base station has a big
enough price tag 1o scare off the most imagi-
native daydreamers—until now.

The j*Com Zetel SDP-600 Personal Au-
topatch may not answer all of your dreams,
but it will certainly take care of your autopatch
problems—at a reasonable price. The key
word here is "Personal.” The SDP-600 is de-
signed for the basic needs of the home user.
It provides all of the basic autopatch func-
tions, plus the intelligence to perform simplex
sampling, for just under two hundred dollars.
In addition, a few “frosting on the cake" fea-
tures are thrown in as well.

Autopatch Operation

Iin order to understand the operation of the
SDP-600, it may help to review basic au-
topatch operation. As an example, an elec-
tronic phone patch has to perform the exact
same functions as that stateside ham running
phone patches on 20 meters for those ser-
vicemen overseas. First, the ham must estab-
lish contact with the ham on the other end.
She then takes the phone off hook and dials
the number. Once the situation is explained to
the stateside callee, the conversation begins.
During the conversation, the stateside ham
must perform VOX (voice operated relay)
functions. In other words, she must wait until
one party is done talking, and then switch her
transceiver into the other mode until the other
person finishes speaking, etc., etc., etc. (On
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“non-auto” patches, the parties on both end of
the conversation will agree on a key word that
lets the ham know when she should flip the
switch. You know, something like | love you,
honey. OVER.") Once the conversalion is
over, she needs to hang up the phone. If
she’s a good operator, she'll even ID her sta-
tion.

Those are the bare minimum functions re-
quired to perform a phone patch, whether on
20 meters or 2 meters. Operation of an auto-
matic phone patch is very similar. Consider
the Personal Autopatch installed on a simplex
base station at our own home. Once we are
within range of our house, we take the phone

In an ideal world, this type of simplex au-
topatch would work pretty well. In reality,
some modifications to the system need to be
made since we're connecting a simplex sys-
tem (the radios) to a duplex system (the tele-
phone). Simplex autopatches usually fall into
two categories. The main problem to be cir-
cumvented is that of dealing with a simplex
mobile and base—two radios that can’t talk
and listen at the same time. One way to get
around this problem is called “sampling.” A
sampling autopatch puts the base station into
transmit at the same time the phone comes
off hook, transmitting the phone line audio to
the mobile user. In order to tell if the mobile
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The j*Com Zetel SDP-600 Smart Parch.

off the hook by dialing an access code, and
the “*" sign. The SDP-600 responds with a
short burst of dial tone. We dial our number,
followed by another “*" The SDP-600 gives
us a confirmation beep, and REDIALS the
number on the telephone line. When the
called party answers, their voice triggers the
VOX circuit in the Autopatch, and keys up the
base transmitter until they stop talking. The
mobile can then key his transmitter, which al-
lows him to talk to the called party. This VOX
operation keeps up until the conversation is
finished. At this point, the mobile operator di-
als a "#,” which hangs up the phone, complet-
ing the call.

ever transmits, the patch simply "samples” the
receive channel by momentarily changing
from transmit to receive. This sample might
occur for a quarter of a second, and repeat
every two seconds or so. If the base hears the
mobile during the sampling period—by detecl-
ing carrier, subaudible tone, or audio, depend-
ing on the system—it discontinues the trans-
mit/'sample mode and goes into receive. It will
stay in receive, passing the mobile audio
down the phone line, until the mobile's carrier
drops. The base will then go back into trans-
mit/sample, and the landline audio will be
fransmitted to the mobile. This is an effective
system, and it keeps the mobile operator firm-
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Fully Automatic MOSFET

HF LINEAR AMPLIFIER

« 1 KW NO-TUNE POWER AMPLIFIER
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The JRL-2000F is the world’s first
MOSFET HF Ilinear amplifier,
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with memory capacity of 1820 cha
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nology found in JRC's professional
high-power radio transmitters.
Featuring a heavy-duty power amp
that incorporates 48 RF power MOS-
FETs to ensure low distortion and
clean output up to 1,000 watts (1009
duty cycle, 24 hour) SSB/CW, plus a

nels for instant QSY. Plus a high
efficiency switching power supply
(80V-264V) with power factor cor-
rection to supress AC line currents,
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up to four antennas and a wireless
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ly in control of the base station, since he can
transmit a turn-off code at any sample inter-
val—a couple of seconds at most. Unfortu-
nately, the sampling cuts "holes” in the land-
line audio, making it difficult to understand un-
der marginal conditions. In addition, the rapid
transmit-receive transitions of sampling sys-
tems are best suited for newer radios without
relays—and radios that don't mind the heavier
duty cycle.

The second type of simplex system is
called "cross lockout VOX." This system uses
VOX circuits to key the base transmitter,
based on the landline caller's audio, and to
keep the base in receive when the mobile is
transmitting. As long as either party continues
speaking, they will have control of the sys-
tem—the other party can't interrupt (he is ef-
fectively “locked out”), The VOX system pro-
vides for a more natural flow of conversation,
and makes for more readable copy under
marginal conditions. Its main drawback comes
from the fact that the mobile operator has to
wait until the landline caller has finished
speaking before he can interrupt or send com-
mands to disconnect the patch. This has inter-
esting social and legal implications. As an ex-
ample, this means that if your
pal launches off on the five
minute story of how he caught
that big bass last week, forget-
ting that he told you the same
story this morning, there isn't a
thing you can do about it until
the five minute story is over.
Likewise, if the person you're
talking to notices a pot boiling
over on the stove and rushes
off, putting the phone down next to the stereo
speaker with that Andrew Dice Clay album
on—well, we're in trouble here. More likely is
the problem of the mobile operator getting
used to the need for the base carrier to drop
before he tries to send commands to the au-
topatch. This means that if you transmit your
phone number while the base is sending you
dial tone (no big deal—I do this on the tele-
phone all the time) the base won't hear the
DTMF tones, and you'll get a wrong number.
Once you do get the wrong number, it will
probably be one of those almost endless
recordings from the phone company which
will keep the VOX keyed for a full minute, only
dropping for a millisecond just as you're going
through heavy traffic.

As in life, the best answer is usually a com-
promise. The folks at j*Com have produced a
VOX autopatch with an intermittent sampling
feature. It works as a normal VOX system, ex-
cept that it samples right after the landline
caller takes control of the VOX, and every 20
seconds thereafter. Each sample is preceded
by a beep tone o let you know that it's com-
ing. In other words, you get the smooth flow of
a VOX system, plus the ability fo jump in and
wrench control of your base station away from
your foul-mouthed friends. What could be sim-
pler?

Well, as long as you asked, duplex. In a
duplex system, where both the transmitter
and receiver are active in both the mobile and

38 73 Amateur Radio Today = April, 1993

the base, the mobile can send tones any time
he needs to. People can interrupt and be
heard. In those cases where you might not
have a duplex mobile, the mode is known as
half-duplex. The repeater is still duplex, and
fransmits the landline audio as long as the
patch takes the phone off hook. The simplex
mobile still pushes to talk, and listens when
he's not talking. (If you've made a phone
patch on the local repeater using your HT,
you've made a half-duplex patch.) With the
proliferation of dual-band mobiles and bases
around, personal full-duplex autopatches are
becoming very realistic. This would give you
the same feel as an actual cellular phone con-
versation—but due to the Rules and Regs,
you just couldn’t talk about anything interest-
ing or important! In any case, the SDP-600
can handle all of these modes—the limiting
factor is your radio.

Extra Functions

In addition to these basic features that
make for a workable phone patch, the SDP-
600 has a few more functions that make life
easier. DTMF tones from the mobile are re-
ceived, decoded, and re-generated before be-

“If you’re looking for a well-built, full-
featured basic autopatch for home or
repeater use, at a price that won’t
break the bank, the jeCom Zetel SDP-
600 could be just the ticket.”

ing passed to the phone line, in order to en-
sure noise-free tones at the central office. An
access code of up to four digits can be used
to prevent unauthorized use of the patch. A
second access code can be set to allow gen-
eral use of the patch, but to restrict toll calls to
authorized operators. (If you're the trusting
type, these codes can be programmed out—
that is, the unit will work the same as our ba-
sic patch described above.) A reverse paich
function allows the patch to pick up the line
when the phone rings, and send a ring tone
out to the mobile. A CW ID function lets the
user program in his callsign, which will then
be transmitted at the beginning and end of
each conversation. Timeout features are in-
corporated as well. If you drive out of range of
your base station, the Personal Autopatch will
disconnect after 30 seconds of no activity. A
feature with a lot of potential is the “control
output.” This is simply an open collector tran-
sistor that is brought out to the rear connector.
I's activated with an Access Code + “1" com-
mand from the mobile. This output can be
hooked up to a relay, which can then control
anything you desire. You might want to use it
to enable or disable another radio at the site,
or to reset that troublesome TNC. Less seri-
ous types will want to turn on the yard light
before they pull into the driveway, or tum on
the coffee maker when they're five miles from
home.

Hook up and installation of the Personal Au-

topatch is very straightforward. It's designed to
use the mike connector levels of the average

rig—mike level audio out, and speaker level
audio in. (This means there's no need to dig
through the radio to find detector audio.)
Ground and PTT are also needed. There are
four potentiometers in the unit to adjust in the
event of unusual phone or radio levels, but
these are pre-set at the factory for average
levels. (The review unit worked fine right out of
the box, even considering the lousy phone
system here in the New Hampshire boon-
docks.) The hardest part of the whole installa-
tion will be soldering the four-conductor inter-
connect cable without burning your fingers.

Wish List

The only drawbacks | found with the SDP-
600 were of the "wish list" variety, not actual
problems. For instance, the LEDs on the front
panel indicate radio audio, phone line audio,
power, and three status points, labeled S1,
S2, and S3. These three status LEDs change
configuration as the paltch performs various
functions, but it's difficult to intuit what the var-
ious combinations mean. Examples are given
in the manual, but a series of more meaning-
ful indicators (OFF-HOOK, AC-
CESS CODE RECEIVED, PRO-
GRAMMING MODE) would be very
helpful, especially during installa-
tion and troubleshooting. There is
no battery backup in the unit, so
any parameter programming is lost
in the event of a power failure. The
unit does revert to a usable set of
parameters, including the fimware-
based main access code, but a
small back-up battery or a non-volatile memo-
ry arrangement would be a nice feature. (|
know, | know—| want Cadillac features at a
Chevy price—but il doesn't hurt to ask!) [Ed.
Note: Beginning March 1, 1993, j*Com will be
shipping units which include a non-volatile
memory. In the event of a power failure or
when not using the unit for long periods of
time, these units will retain the codes entered.
Customers who purchased the original units
should contact jeCom if they wish to have the
upgrade added to their existing units. The
cost of upgrading has not been determined al
this time, but is expected fto be under $40. No
change in the price of the phone paich is ex-
pected.]

In the event of a problem that the manual
can't answer, the technicians at j*Com are
both competent and friendly. My question con-
cerning receiver carrier detect was answered
quite promptly. If worse comes to worse, the
unit is covered by a 90-day parts and labor
guarantee, and a 30-day money-back-if-not-
satisfied guarantee.

The j*Com Personal Autopatich doesn't
do two-tone paging, doesn’'t have a voice
mailbox system, and won't do multiple RF link
control. It also doesn’'t cost two thousand
bucks. If you're looking for a well-built,
full-featured basic autopatch for home or re-
peater use, at a price that won't break the
bank, the j*Com Zetel SDP-600 could be just
the ticket. 73]



UpPDATES

Active Antenna Using a MOSFET

Refer to the above article on page 32 of the March 1993 issue.
While the parts placement diagram is correct, we printed the PC board
pattern in reverse. The correct PC board pattem is shown in Figure 1.

Figure 1. Corrected parts placement diagram for the Active Antenna.

Computer Control for the Ramsey FTR-146

Refer to the above article on page 60 of the March 1993 issue.
Same deal as above, folks. We printed the PC board patiern back-
wards. The correct, right-side-up pattern is shown in Figure 2.

STANDARD

AMATEUR RADIOS

Now available - The worlds finest amateur
radios. Unsurpassed quality and features make
STANDARD the worlds most popular line of

amateur radios.

Mini Deluxe HTs:
C168A 2 meter Call For
C468A 450MHz FEice

Twin Band HTs
C228A 2M/220MHz cal For
C528A 2M/440MHz  Price

C628A 440MHz & 1.2GHz
C558A Call For Price
Twin Band Mobile
C5608DA 2M/440MHz

Call For Price
We also have many accessories for
these radios and most heath radios.
Call 1-800-292-7711 for details.

C & S SALES, INC. « 1245 Rosewood, Deerfield, IL 60015

WE WILL NOT BE UNDERSOLD  esrices susJecT TO CHANGE

CIRCLE 177 ON READER SERVICE CARD

FTR146 INTERFACE
by WDBBNR

Figure 2. Corrected parts placement diagram for "Computer Control for the Ramsey FTR-146."
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PACKET & COMPUTERS

Jeffrey Sloman N1EWO
P.O. Box 636
Frankdin IN 46131

Quiet Down Your Shack,
Part 1

Answers to the survey that first ap-
peared in this column a few months
ago continue to come in, but one
thing is already clear: Two answers
top tke list of problems encountered
by hams. The first one—and the sub-
ject of this column—is RFI (Radio
Frequency Interference) caused by all
the compulerized equipment that we
put in our shacks today. For help with
the second most common reply, “not
enough money to buy gear,” see
“Never Say Die" in this and previous
Issues of 73

How Many Transmitters?

When you count the transmitters in
your shack, do you stop at the ra-
dios? Well, even if they are not sup-
posed to, computers and their associ-
ated peripherals can put out a preity
good signal. Sometimes there is noth-
ing you can do about the interference.
Usually, a few simple techniques will
greatly reduce—if not eliminate—the
noise.

Before we try to get rid of it, let’s
take a look at where the noise comes
from. Microprocessors are used in
just about all consumer electronics to-
day. They control your VCR, clock ra-
dio, microwave oven, and even some
lelephones. Microprocessors are se-
quential devices—they perform one
very simple step after another. They
are driven along the way by a “clock.”
The job of the clock is lo regulate the
stepping of the processor. This clock
is usually a crystal oscillator, a ot like
the circuil used in a rockbound rig.
One difierence, though, is the output
waveform. While in radio design we
strive for a clean sine-wave output
from an oscillator, processor clock cir-
cuits are designed for square-wave
output. This is a requirement; you can
think of each clock pulse as the
throwing of a switch. The processor
and its support circuitry want nice,
snappy swilch throwing with definite
“on" and “ofi” states. The sine wave
just doesn't fit the bill.

From the RFI point of view, only a
sawtooth wave could be a worse
choice. The square wave has lots of
harmonics. This means that not only
does a square-wave generalor pro-
duce a signal at the intended frequen-
cy. but at odd muitipies of it as well.
These signals can be big. For exam-
ple, the third harmonic of a square
wave is about a third of the power of
the fundamental frequency. The fifth
is .200, the seventh .143, and it goes
on like that. This may not sound like a
lot of power, but remember two
things: The first is the inverse square

law. This says that the signal strength
from any source decreases al a rale
equal to the square of the distance
you are from il. Your computers are in
your shack—pretty ciose, huh?

As computers have become more
advanced, their clock rates have
gone up. While five years ago a fast
machine had a clock rate of 10 MHz,
today's fast machine runs at 50. |
know from your survey responses
that many of you are running 33 MHz
machines in your shack. On the other
hand, it is often an older machine that
is pressed inlo amalteur service.
These machines, with their slower
clocks, can be a real annoyance to
the HF aficionado. The clocks in
these machines range from about 4
o 8 MHz, with 6 MHz very common,
thanks to the original IBM AT design.
You can see that the harmonic prod-
ucts of these machines fall in various
places in the HF bands. The oscilla-

have a machine thal you purchased
for home use, Il must be certified un-
der part 15 regulations for radio emis-
sions. This will be the case if you
purchase an IBM, Packard Bell, Gate-
way 2000, Apple . . . you get the idea.
This may not be the case (probably
isn't) if you purchase a clone machine
from a local builder. Even though
these machines should be certified,
they are most often not. This doesn't
mean that all local clone shops build
noisy machines. The lack of certifica-
tion is usually due to the lack of finan-
cial resources—Iots of money!—
needed to ge! certification., The up-
shot is this: If you are looking to buy
a machine, consider paying more for
a machine you know will be quiet. If
you plan on buying from a clone deal-
er, spring for the better case—this
will provide better shielding. Bring
a poriable receiver with you (one
that operales where you plan to)
and check the machine out. No ma-
chine is completely quiet, and they
all have certain peak output frequen-
cles, but the receiver will tell you if
the noisy spols are where you need
quiet.

Another place that paying extra

“No machine is completely quiet, and they
all have certain peak output frequencies,
but the receiver will tell you if the
noisy spots are where you need quiet.”

tors in computers are always run at
twice the desired clock rate and then
divided by two. This means that a 6
MHz machine has a 12 MHz oscilla-
tor.

Other devices that use micropro-
cessors can often be more trouble-
some than the computer itself. This is
because these devices use slower
clocks—1 or 2 MHz—which make
even more noise at HF frequencies.
VHF and UHF users are nol immune
to this problem, though. For example,
when | first purchased my Heath HK-
21 “Pocket Packet” TNC, the oscilla-
tor in it put out a full quieting signal in-
to the handheld to which it was con-
nected al the incredibly inconvenient
frequency of 145.010 MHz. You will
recognize this as the primary packet
frequency for the US.

What to Do?

MNow that you have some idea of
the principal culprit in this situation,
let's take a look at some steps to
clear it up. Keep in mind that your first
defense is good station practice.
Sometimes the only solution is 1o buy
better equipment of one sort or anoth-
er, but according to the survey re-
sults, this isn't a solution for many of
you.

Pay the Price

The FCC has requirements that
cover microcomputers and the
garbage thal they generate. If you
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buys something is in the cables that
run from the computer to its peripher-
als. Cheaper cables often have poor
shielding, which makes them into ra-
diators of all sorts of junk. Though we
have been discussing the micropro-
cessor's clock, there are others on
the peripheral controllers that connect
to those cables, just waiting to QRM
your favorite frequency.

What is Shielding?

We all know about shielded cable
and that it is resistant to interference,
but how does it work? The principle
behind shielding is the same as for a
Faraday cage, named for British sci-
entist Michael Faraday (1791-1867),
who discovered that if he constructed
a cage of conductive material and
grounded it—in England they “earth”
it—there would be no electro-magnet-
ic fields inside the cage. Today, clas-
sic Faraday cages made of copper
screen are used in applications like
EMP (Electro-Magnetic Pulse)-proof
rooms, laboratories with instruments
sensitive to EMF, and the like.

In the case ol cables, computers,
and radios, the shielded jackets and
cases keep out the noise. But, note
the requirement to ground the Fara-
day cage. The cage works by provid-
ing a low inductance path to ground.
Radio signals striking the cage are
basically “sucked" into the ground so
they can't get past the screen (anoth-
er British term).

Ground That Station!

Okay, everyone with a good station
ground raise your hand. What, YOU
don't have a good ground? There are
lots of reasons to get a good RF
ground in your shack. What is a good
ground? Well first, a good ground is
NOT the third pin on your electrical
outlet. A good RF ground must be a
low inductance path at the frequency
of interest. Just because a ground
connection has DC continuity doesn’t
mean you have a good ground for
your radios. A bad ground can be
worse than none, since it will work as
an antenna rather than a path for un-
wanted energy.

So what is a good RF ground? You
will hear many opinions on grounding
practice, but here are the basics.
First, you must have a good earth
ground to use. This can be accom-
plished with three eighi-foot ground
rods about three feet apart. This may
seem like a lot of work, and it can be,
but it will insure a low inductance con-
nection to the earth. If you can't do
this—because of bedrock, cost, or
‘cause you're lazy—get as close as
possible. A single four-footer is betier
than nothing at all. Radio Shack car-
ries decent ground rods in both
lengths. Once you have a place to
connect, you need to make the con-
nection with the shortest possible
piece of cable that will provide a low
inductance path.

OK, let's step back for a second.
That is the third time | mentioned “low
inductance.” What does this mean?
Inductance is a kind of "electro-mag-
netic inertia.” It is the property of an
electronic component (in our case a
piece of cable) that opposes changes
in current. Instead of the current flow-
ing through the companent, it is
stored in a magnetic field around the
component. The inductance of a com-
ponent is related to the frequency of
the energy lrying to pass through it. A
single wire will have a relatively high
inductance al any frequency we are
interested in, which is why we use a
cable.

The particular type of cable usually
used for ground connections is known
as "bonding cable.” It looks like a
heavy-duty version of the shield from
a piece of RG-8U coaxial cable. This
cable is composed of many smaller
conductors woven together. This pro-
vides the low inductance connection
we want. You can usually find a spool
of bonding cable at a reasonable
price by searching the tables al ham-
fests. It you must purchase it from a
normal supplier, make sure your wal-
let is full—this sluff isn’t cheap.

Keep it Short!

The longer the distance to the
grounding rods, the less effective
your ground will be. Ideally, you
should locate your shack either in the
basement or on the first floor, where
the trip to the ground rods Is short.
This is not always practical, though.
Those of you who must run your

Continued on page 43
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CARR’S CORNER

Joseph J. Carr K4IPV
PO. Box 1099
Falls Church VA 22041

Using and Stabilizing Var-
actor Diodes

Have you tried to buy an air vari-
able capacitor for a receiver project
recently? They are very rare these
days. I've seen them advertised in
British electronics catalogs, and in an-
tique radio supplies catalogs in the
USA, but otherwise it's calch as catch
can. So, what to do? Well, it seems
that commercial radio manufacturers
today use voltage variable capaci-
tance diodes, commonly called varac-
tors, for the tuning function. These
special semiconductor diodes exhibit
a capacitance across the PN junction
that is a function of the reverse bias
potential (see Figure 1).

The diode representations shown
in Figures 1a and 1b are in the form
of PN junction diode block diagrams.
In the N-type region negative charge
carriers (electrons) predominate,
while in the P-type region positive
charge carriers (holes) predominate.
When a reverse bias potential is ap-
plied, as in Figure 1a, the charge car-
riers are pulled away from the junc-
tion region to form a depletion zone
that is depleted of charge carriers
(hence acts like an insulator or “di-
electric”). The situation is the same as
in a charged capacitor: an insulator

separating two electrically conductive
regions. Thus, a capacitance Is
formed across the junction that is a
function of the width of the depletion
zone, And because the size of the de-
pletion zone is a function of applied
voltage (compare Figures 1a and 1b),
the capacitance of the junction is also
a function of applied voltage. A varac-
tor is a diode in which this function is
enhanced and siabilized.

Figures 2a and 2b show two com-
mon circuit symbols for a varactor
diode. In both cases, the normal
diode “arrow™ symbol is somehow
combined with a pair of parallel lines
representing a capacitor. In some
cases, I've seen a variant on Figure
2a in which an arrow is drawn through
the parallel plates by extending one
side of the arrow symbol. | suppose
that's used to indicate the property of
“variableness.”

Several different varactors are list-
ed in Table 1. Several of these are al-
so easily available in the ECG and
NTE replacement transistor lines sold
by parts houses that normally deal
with radio-TV repair shops. Look up
the specs for NTE-611 to NTE-618, or
ECG-611 to ECG-618 to see if they
are appropriate for your application.
Alternatively, look up the replace-
ments for those diodes in the lable
from the ECG or NTE crossover di-
rectories.

Varactor Tuning Circuits

Wide Depletion

The varactor diode
wants to see a voltage
that is proportional to the

desired capacitance. Sev-
eral different circuits are
used to provide this func-

tion, some of which are
shown in Figures 3 and 4.

In all cases, the tuning

voltage must be supplied
from a reference voltage
source that is very stable.
It is normally considered

P

good engineering practice
(a) to provide +Vref from a
separate voltage regulator
that serves only the var-
actor, even when the
maximum value of the

+ V ref

R 1
10 K
Tune
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R 2

10K

R 1 ¥
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c1
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R 3 i
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Figure 1. Varactor diode under two different reverse

bias conditions.
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voltage is the same as the
rest of the circuit (e.g. +12
voits). Therefore, always
use a voitage regulator to
provide the tuning voltage
source potential. Most
varactors use a maximum
voltage around +30 to +40
volts, while many intend-
ed for car radio applica-
tions are rated only to +12
or +18 volts (check!).

The simplest and prob-
ably most popular circuit
Is shown in Figure 3a. In

Figure 3. Varactor diode tuning vollage circuits.

this circuit, a potentiometer (R1) Is
connected across the Vref supply, so
the tuning voltage (Vt) is a function of
the potentiometer wiper position. In
many cases, a 0.001 uF to 0.01 pF
capacitor is connected from the wiper
of the potentiometer to ground in or-
der to snuff any noise pulses so they
don't alter the tuning (they are, as far
as the diode is concemed, valid tun-
ing voltage signals!). A series current-
limiting resistor (R1), usually of a val-
ue between 4.7k ohms and 100k
ohms, is used to protect the diode in
case the voltage gets to the breakover
point, and also to isolate its capaci-
tance from the tuning circuit (other-
wise, C1 would always predominate).
In many cases, a DC blocking capaci-
tor (C2) is needed to prevent the tun-
ing voltage from affecting following
circuits, or other circuit voltages from
affecting the varactor

some cases, one or more of the other
resistors will be a trimmer potentiome-
ter to set the “fine” or “vernier” fre-
quency of the overall circuit.

Regardiess of which tuning circuit
is used, the resistors, including the
potentiometer, should be low temper-
ature coefficient types in order to re-
duce thermal drift. Ordinary carbon
composition resistors are probably
not suitable for most applications.

If you wish to sweep a band of fre-
quencies, i.e. in a sweep generator or
swepl receiver (e.g. panadaptor or
spectrum analyzer), then replace the
+Vref potential with a sawtooth wave-
form. The sawtooth waveform is a lin-
ear ramp that rises to a specified
maximum voltage, and then drops
back to zero abruptly. Unfortunately, it
is rarely the case that the sawtooth
voltage range, the desired swept fre-

Continued on page 44

diode tuning voltage.
From the point in Figure
3a marked “To Circuit,”
the varactor network acts
like a variable capacitor.

A variant circuit is
shown in Figure 3b. In this
circuit the tuning voltage
is only a small portion of
the reference vollage.
Thus, the tuning voltage is
produced by a voltage di-
vider made up of three re-

(a) (b)

sistors: R1, R2 and R3. In

Figure 2. Varactor diode symbols.
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ground connection from the second
floor might try using copper water
pipe, which will have lower induc-
lance than any wire and be cheaper
than bonding cable. By the way, cop-
per pipe makes an excellent substi-
tute for ground rods if you have some
lying around.

So you've got your good earth
connection, and you've got your short
run to your shack, now what? The
next component that you need is a
ground buss. The ideal grounding
buss is a llal piece of copper with
copper screws for connection to it.
The point of the ground buss is to ac-
complish what is called a “slar
ground.” In this scheme, all ground
conneclions are made lo a single
grounding point which is itself con-
nected to the earth. DO NOT “daisy
chain” the ground connections from
one piece of equipment to another.
This just provides a path for ground
loops and other signal messiness.
The star ground Is clean because the
path of least resistance for RF and of-
fensive signals is to the earth and
NOT to other equipment. The reason
we use copper is for low resistance. It
Is traditional and probably best; how-
ever, if you must use something else
because of cost or availability, it will
still work.

Now you've got a place 1o connect
all of your equipment to ground. Your
radios will have a ground screw, no
problem there, bul what about the
computers? Most computers expect
to be grounded through the three-pin
AC connection, but as | said before,
this is probably not a good ground for
RF. Next month we’ll take a look at
grounding the computer equipment,
and other steps you can take to re-
duce HFI in your shack. In the mean-
time, put in the grounding system.
Not only will you get advantages
when you ground your RFl-generat-
ing equipment, you'll also see great
improvements in the performance of
your radios with the new ground.

How to Contact Me

In addition to the address at the
top of the column, you can use one of
these electronic addresses to write to
me:;

jsloman @ bix.com

This address is good for anything:
questions, answers, business or fun.

N1EWO@NOARY.#NOCAL.CA.U
SA.NA

This address is for fun only; no
business, please.

| look forward to hearing from you
about this column or any other topic
of interest. Please let me know whal
you would like to read about, and any
other comments that you have. 73 de
N1EWO &l
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quency range, and the varaclor volt-
age characteristic are in sync with
each other, For those siluations we
need to be able to provide a sawtooth
of variable amplitude to set the sweep
width and a DC offset tuning voltage
to provide the cenier frequency func-
tion. Figure 4 shows how this might
be done.

The circuit shown in Figure 4 uses
three operational amplifiers o provide
the combination tuning voltage. Op
amp A1 provides a variable amplitude
sweep width control to change the
sawtooth amplitude. If feedback resis-
tor R5 is made 10k ohms, then the
output sawtooth will have the same
amplitude as the input sawlooth. If
higher or lower amplitude is needed,
then adjust the gain of A1 by select-
ing a different R5 value: Gain =
-R5/R6 = -R5/10k ohms (the " indi-
cates that the circuit is an inverter).
For tuning voltages to 18 volts, ordi-
nary 741s can be used for A1 through
A3.

Digital frequency control can be
accomplished by supplying the refer-
ence voltage (+Vref) from a digital-to-
analog converter (DAC) that has a
voltage output. The binary number
applied to the DAC binary inputs will
set the tuning voltage, which in turn
sels the capacitance of the diode.
Those who wish to experiment with
low cost components will find that the
eight-bit National DAC0800 series de-
vices (available in most local parts
stores in the Jameco Jim-Pak display)
will provide 256 different steps of voit-
age (hence also of capacitance and
frequency). An op amp is recom-
mended to convert the current output
of the DAC080x to a voltage (the na-
tional Linear Data Book gives exam-
ple circuits as well as specs for the
different devices in the series).

Temperature Compensation

There is one nasty little problem
with the varactor tuning circuit—the
thermal drift can be horrible! Accord-
ing to one source, the temperature
coefficient of capacitance (ppm/xC)
varied from about 30 ppm/xC at +Vref
= 30 volts to 587 ppm/xC at +Vref = 1
volt. Ouch! There are three approach-
es to this problem: ignore it; use Fig-
ure 5 or Figure 6.

The circuit shown in Figure 5 uses
a fixed, regulated voltage for +Vref,

Close D1
Thermal
Coupling

'--.__*

", D2
(To Diode
Tuning Circuit)
VA R1
0.6 Volit
@ 25 Degrees
Celcius

Figure 5. Simple diode thermal compensation circuit.
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T J. T .001 pF
& :°Y

005

A1 =V =33 —

Figure 6. Using a special varactor thermal regulator IC device.

but passes it through an ordinary sili-
con diode (D2) that is in close thermal
proximity to the varaclor diode (so
they see the same temperature envi-
ronment). When resistor R1 is set to
draw a current through D2 sufficient
to get the voltage drop into the 0.6
volt region, then the output voltage

pears to be a +33 voll zener diode
that has a -2.3 mV/xC temperature
coefficient. 1 will provide a nominal
+33 volt output for all input voltages
(V) greater than 34 VDC. Again, the
lemperature stabilizer (which looks
like a diode) is placed in close ther-
mal proximity to the varactor diode

“Digital frequency control can be
accomplished by supplying the reference
voltage (+Vref) from a digital-to-analog
converter (DAC) that has a voltage output.”

+Vref will track the thermal changes
to counteract the change of capaci-
tance. In practice, R1 can be the tun-
ing potentiometer when diodes such
as 1N4148 or 1N914 are used.

Figure 6 shows a circuit using a
special zener diode volitage regulator
sold in Europe under both MVS-460-2
and ZTK33B type numbers. It ap-

Ao RS (nea iéxl)
10 K Swiep Widih
Sawloolh
input Ot VWA A
=¥ |
T
Canter
A Freg
"w K WK
=¥ ml o W" W %

being protected. The MVS-460-2 part
is in a TO-92-like plastic package,
while the ZTK33B is in the normal
glass diode package (similar to 1N60
devices).

Unfortunately, the MVS-460-2 and
ZTK33B are hard to find in the USA. |
bought some from Maplins Profes-
sional Supplies in England (P.O. Box
777, Rayleigh, Essex, SS6 BLU, Eng-
land) for £0.382 each (as of this writ-
ing £1 = $1.57, but the rate changes
daily so check before sending money
orders denominated in pounds ster-
ling) in lots of 25 or more. Unfortu-
nately, with a minimum practical order

of several pounds sterling, plus a
shipping charge of £8 for USA
and Canada, il is besl 1o order 25
or s0. This translates to $27.38 or so,
if the price still holds as of publication
date. Ordering from the UK is reason-
ably easy. You can get an internation-
al money order denominated in
pounds sterling at many banks, but
the fee might make you puke (my
bank geis $15, which is why | opened
a UK checking account). Alternatively,
they will accept Visa, MasterCard or
American Express cards. The bank
card company will make the curmmency
conversion for you, and they use the
rate in effect on the day they make
the conversion. I've used all three
types of cards 1o make purchases
from UK electronic and old book
dealers (my other passion), and have
experienced no problems. Give them
the card number, expiration date
and your signature authorizing the
charge.

Well, that's that for varactors. If
you want to know more theoretical
smoke about the subject, then | rec-
ommend Motorola Semiconductor’s
application note AN847 “Tuning Diode
Design Techniques” (Motorola Techni-
cal Literature Distribution Center,
POB 20912, Phoenix, AZ 85036). [

Table 1.
Type No.  Capacitance Range  Tuning Ratio Frequency Ratio
1: 1N5139 6.8 - 47 pF 27-34 16-18
3 MV2101 6.8 - 100 pF 1.6-3.3 16-18
MMBV105G 120 - 550 pF 10- 14 32-37
MV209 30 pF 2-6.5 ae-2.5

Figure 4. Sawtooth/fixed vollage combiner circuit.
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This program requires a 2 8 or later KAM
or KPC series TNC. Supports altended
wmm 10260 LPM

baudot, ASCH, AMTOR and
SIAM modes. Paramatar
display screans Both 5-1/4 and
3-1/2 discs provided. Supports
COM 1-4. Requires DOS 3.0 or
higher.

Com Pakratt with Fax

Two Com 64 programs on plug-in ROM
cartridges with the ASZ2 w TTL
harthware provide 3 spil screen program
for CW. Baudot, ASCI. AMTOR, and
Packet. The QS0's are buffered and the
program supports disk operations. The
COM FAX program all standard radio
tacsimile formats. VIC 1525 and MPS
BO1 printers are supporled. Fax
transmigsions are supporied.

MacRATT with FAX
MacRATT Is Host mode software that

supports PK-232, PK-88 and 87
MacRATT = wriften for the MAC 2nd
supports muitipis windows with scroliing,
cut and paste funchons. The file transier
status and link sra shown in a window
display. 20 MACRO keys are provided,
The program is compatible with the
Macintosh 512e, PLUS, SE and MAC I, Host Master l+
A serlal cable is Includad (512e requires

an adapier).

2A

A multi-mode terminal program for
the IEM PC and compatibies. The
parfect program, lor the KAM, KPC
and DataEngine, Mulliple windows
aliow simultansous HF Packet
connects. Provides logging. contes!

PC-Combo Ver, 2.0

This package containg 3 programs
tor the IBM PC and compatibles.
Suparfax receives waather facsimie
on CGA color graphics systems.
me-—PE: 5 @ spit-screen

Mono, CGA. EGA, and VGA
sysiems. This program provides 30
tunction keys and 8 user
programmable buffers. Com 1 and
2 only.

2663 County Road |, Mounds View, MN 55112
Metro: (612) 786-4475 - Nat'l Watts: 1-800-426-2891 - FAX: (612) 786-6513
Store Hours: M-F, 10:00 am- 8:00 pm, Sat., 10:00 am - 5:00 pm

A handy tuloria! that takes you from beginner 1o
axira code speeds. The chaice of Famaworth or
standard modes. All parameters are adjustable
and ara retained batwaen sessions.

CW Simulator

From oldest and larges! publisher ol code training
materials. A user frendly menu driven and
contains over 18 oplions. The program turms your
PC keyboard into a straight or lambic keyer.

Phone Hours: M-F, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm
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DX DESKTOP

DX Desktop from Debco Electronics is the first truly integreted
software and hardware system to totally manage your amateur
radio station. Logging, DX cluster interface, awards
management, radio and rotor control all without tying up all your

arial ports. A windows implementation that does the work, while
you work the DX.

= ,
= |

Introducing

DX data manager: Keeps your DX records and alerts you to new band, zone,
mode countries.

Radio Control: Interfaces to most popular transceivers,

Rotor Control: Use your mouse or directly from the packet spot to move your
antennas.

Award Tracking: Tracks DXCC countries, bands, modes, zones and WAS.
Alerts you to needed stations.

Logging: A comprehensive logging package with browse and edit capability.

* shipping 4/23/93 A windows 3.1 implementation.

Keyer

— e
Tha RIT ul Lis {EEPey

™

T
.......
e

Kenwood

facsimile receiving system o
IBM and compaiible systems.
A hardware/software package
that allows you to copy grey-

e

gt 1 imekers Pt -l s v b et

5:‘:‘.‘*... :‘*“"m"“"
== s—
Ham Windows

scale fax images from the HF
bands with your short-wave
receiver. The systems supports
IBM PC's XT or AT with 640K,
Dos 2.1 or hagher and 1 senal

porl. The system also supporis
HP laserJet or Epson

tuning scope aids in oph
receplion.

Graphic control of your amatew radio station with Ham Windows . The LogWndow
monitors the DX cluster, shows your curment log and provides current DXCC and RS e
WAZ award siatus. The sysiem also interfaces to HamBase. Spol. work and iog new eSO e R R e S
countries with a the latest point-and-shoat technology. L

* MapWindow shows 31 régional maps. Navigate around the world with your mouse.
* Large SWL frequency databasa.

e
-
:

Kamwodd provines a vanaly of

devices o add compuler

control or aiow some units fo
x be workad remoisly

IF-232C converts personal
f computer RS232 levels, o
ievels used with Transcamvers
such as; TS-950 series, TS-
B 850 series, TS890 saries, 15-
8 TH0A, TS-450 series and the R-
= 5000

Kenwood TS-850 , IF-232 and HamWindows

IF-10 A,B & C converts IF-20 aliows 4 mobiles 0 RC-20 this remote RC-10 allows a single
personal computer R5232  be controlled and ocontroller is used n mobile to be operated
levels 1o lovels used by operated from a single conunction with the IF-20. remotely, accessony for,
the; TS-1405, TS-E805, controd posnl.  Accessory TH-241A, TM-331A,
TS-711 tamily and the for; TM-S41A, TM-441A, TM-241A TM-541A,

T5-940 senes TH-281A and TM-331A TM-E31A and TM-TI2A

1-800-426-2891

2663 County Road |, Mounds View, MN 55112

Metro: (612) 786-4475 - Nat'l Watts: 1-800-426-2891 - FAX: (612) 786-6513
Store Hours: M-F, 10:00 am- 8:00 pm, Sat., 10:00 am - 5:00 pm 3A
Phone Hours: M-F, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm
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AEA DSP-2232 & Yaesu FT-736

Match a Yaesu FT-
736R with the AEA
DSP-2232 TNC to
operate in any mode
you choose. Add
new bands and new
modes later. Digital
communications at its
finest!

Kanlmnigs IS——

Kantronics D4-10

This voice and data radio
offers crystal control

| precision on the 440 MHz

band. 9600 baud and

B higher Backbone
21 designers will find this
- radio a popular choice.

i :‘"'}"‘3 u Y ‘i!'h"h":"*"EC‘s.

This is a full size 1200 baud packet cunlmller 'mth a durahle desngn
This unit also supports WEFAX using Superfax- |l program for PC

4A

- Packet Sotlight

—

an

Alinco DR-1200T & AEA PK-88

Alinco DR-1200T and AEA PK-88. This package lets
you set up a packet station designed just for the task.
The Alinco outputs 25 watts so temperature build-up is
held to a minimum. The AEA PK-88 will hold your in-
bound mail even if power has been turned off.

3:&. Icom IC-2iA

Kenwood TM-741A
& Kantromcs KAM

The Kenwood TM-741A and Kantronics KAM form the
core of a dual gateway packet station. The open port of
the KAM could be used to simultaniously monitor WEFAX,
AMTOR, H.F. Packet CW, ASCI|, or RTTY. Join the
packet fun now.

2663 County Road |, Mounds View, MN 55112

Metro: (612) 786-4475 « Nat'l Watts: 1-800-426-2891 - FAX: (612) 786-6513
Store Hours: M-F, 10:00 am- 8:00 pm, Sat., 10:00 am - 5:00 pm
Phone Hours: M-F, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm
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- DPacket Spotlight

KENWOOD TS-850 & e AEA PCB-88
KANTRONICS KAM fEawme

The ever popular
Kenwood TS-850 is
a great match for
the Kantronics KAM
all mode. Team this
HF up with a TM-
241A and keep both
T.N.C. ports busy. g

Radio City Computers

Radio City provides a complete line of PC compatible computers built to your
specification. Choose your processor, memory, disk configurations, and the
number of /O ports. Build a system to match your shack. Choose one of our
configurations for packet. HF Operation, or to run a full contest station. Ask about

our built-in packet TNC, and
the DEBCO integrated

hardware/software system that | o N R

controls your radio, beam

headings, cluster interface and = |
and logging while you work the = |
DX. These are solid metal mini- .
towers with 250 watt power >
supplies. You can upgrade

your system as your needs

radio, you'll never be the same. S8

This great little H.T. teams up
with A.E.A.'s PCB-88 to keep
your work space requirments fc
a minimum. The DJ-F1T is
cabable of 5 watts output to

_ stretch the range of those

i H packet contacts.

Alinco DJ-F1T

ICOM IC-765 & AEA PK-232MBX

AEA and lcom give you proven performance in this combination.
The PK-232 MBX features switchable input ports, provides all
modes including NAVTEX and AMTEX. The lcom IC-765 features a
large readout and CW filtering standard. The radio offers rear data
entry ports to keep the front work space clean.

1-800-426-2891

2663 County Road |, Mounds View, MN 55112
Metro: (612) 786-4475 « Nat'l Watts: 1-800-426-2891 - FAX: (612) 786-6513
Store Hours: M-F, 10:00 am- 8:00 pm, Sat., 10:00 am - 5:00 pm 5A
Phone Hours: M-F, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm
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:DESEME&W
This book delivers the {dﬂal une-uuluma nﬁorlal on
the operating system's newest features and
functions. It starts with the file system basics, works
through /O and configuration operations, the editor,
andmmadisumnfhmddisk
managemant

'BOS mc Hafamnﬁ

This revised Ihrrd edition covers all DOS versions for
both MS-DOS and PC-DOS users. From an overview
of the disk operating system to programming and disk
management technigues, each chapter begins with a
discussion of specific applications followed by a list of
related commands. You'll also find out about DOS's
'nawmtfeatuws

.4 DOS Beyond 640K
8 Here's how to break through that annoying 640K DOS
memory barrier. This book shows DOS users how
they can maintain larger data files, achieve more
flexible multitasking, and run more powerful
applications. Covers DR DOS 7.0, 0S/2 2.0 and
Windows 3.1. Includes 3.5" disk.

Learn ﬂﬂS Guaranteed!
Thousands of DOS users swear by this quick-start
guide, some say they never would have learned how to
use a computer without it. Logically organized, well-
paced, and enhanced by lots of helpful review
exercises, this book teaches through a series of bite-
sized tutorials concepts, commands, and techniques
DOS newcomers need to get up and running fast.

How to Get Started in Packet R
This is probably the first packet & low to Get Starad ihete ay to Packet Radio
written specifically for new Ama : = | Packet Radia pdates the first and reveals

computer users who may not b : N pnents that are available
with communications. This bo : | -.- tucla_y, This book
with a non-technical descriptig s, including the I_atef;t on
radio explaining how packets space communications
point to another including co dio.

via satellites. Then it explains
and how to hook it up. The ba
concludes with chapters on se
packet station , operating ne
portable, and high frequency ope

SYSTEM 7 System 7.1: The Complete Sourcebook

This book just updated to cover the System 7 “tune-

® up.” QuickTime enhancements, and System 7.1. |t
also contains more that $100 worth of money-saving
coupons for System 7 products and a 3.5" disk with
dozens of great Macintosh utilities. This book's
unique focus on the special needs of urganizatiunal
users makes this book stand out. :

Dvorak’s Inside Track To The Mac b ?l@:ﬁ’.ﬁ
This book is loaded with all the goodies, insights, and ""“'*“
tricks a Mac user, beginner or programmer, could

ever want. From Mac components to operating

systems (focusing on System 7), multimedia,

graphics, and desktop publishing, you'll find it here.

Includes one 3.5" disk.

Satellite City ... Now

2663 County Road |, Mounds View, MN 55112

Metro: (612) 786-4475 « Nat'l Watts: 1-800-426-2891 - FAX: (612) 786-6513
Store Hours: M-F, 10:00 am- 8:00 pm, Sat., 10:00 am - 5:00 pm
Phone Hours: M-F, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm
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Reflections
The first seven chapters are based on “"Another Look at Reflections”
- one of the most popular series ever published in QST. The
M remalning chapters contain new and previously unpublished material
M that concludes the series.

i Reflections Software
I A 5.25" diskette for the IBM PC/XT/AT

R e o ks s Fea, i o e S : i supplements this book. The programs are in
VOLLME 2 R N e N e 1t ; 4 designing T and pi networks and calculating
measurements.

Leam how to use the Smith Chart to maximize antenna
eftectiveness by minimizing feed line loss. With an
understanding of this information, antenna engineers and
amateurs alike will find it a relatively simple task to design
networks that will yield optimum performance.

including setting up various
types of stations.

Getting Started On Amateur

Satellites is a down to earth

guide to communicating Written for the beginner in an easy to dvVe

through the various Ham understand language and entertaining o 0

satellites now in orbit. style. This book explains how to assemble 5 / o= 1 5 / O

your own packet station and use your .

Getting Started In Packet computer terminal to chat with other e

Radio focuses on the nuts packeteers. You'll learn to send and buy two books/software

and bolts of actually getting receive packet mail, hunt DX with packet take 10% off

on the air and using packet. clusters, and use amateur packet satellites. by Hiree’ books/software
L e This book includes a valuable reference take 15% off!

'[;Efﬁﬂg Started in DXing is section to help you locate equipment, Discounts cannot be combined

a springboard for the books, magazines and even software. A

beginner DXer that also glossary provides definitions for common

sharpens the skills of the packet terminology.

experienced DXer.

[he Satellite satellite Satellite Anthology

[Experimenters

u w - Weather Satellite Handbook

Handbook - Experimenter’s By the time you finish this second Tt Ifyou have an interest in
E— Handbook edition you'll learn how to track K electronics, meteorology.
If you're new to satellites, design and build effective g8 earth science, image

s satellite antennas, work . communications, or computer
o . x ‘\\ communications, this DX with AMSAT- . science this is just the book
" 4 book will help you get OSCAR 13, . for you. Packed with projects,
' =0 I started. If you're an explore the - the forth edition allows you to
e W experienced space innovative ~get in on the fun of monitoring

.ﬁ‘:‘

features of the . a variety of weather satellites.

communicator, you'll i
- Microsats, work ' It's expanded and revised to

learn about the latesl

series of spacecraft, the antennas and ' & the Russian reflect today’s weather-fax satellite
radios needed to communicate through gt L “easybirds” and technology.
them, and how they were designed. much more! SOFTWARE AVAILABLE

Satellite City ... Now 1-800-426-2891
2663 County Road |, Mounds View, MN 55112
ﬂad Metro: (612) 786-4475 - Nat'l Watts: 1-800-426-2891 - FAX: (612) 786-6513

Store Hours: M-F, 10:00 am- 8:00 pm, Sat., 10:00 am - 5:00 pm 7A
Phone Hours: M-F, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm
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= Power Strips

Pawer with and without surge
Oullat

protectors stocked for
your convenience

AEA Cables

Connectors

IH Cable PK-232 to Kenwood Handheid = 2
KM Cable PK-232 to Kenwood or Alinco Handheld N ~ We stock 2-8 pin

IM Cable  PK-232 to lcom B-pin _| microphone connectors
YM Cable PK-232 to Yaesu B-pin

Data Switches

m‘mm

2 way Serial Data Switch 25-pin
4 way Serial Data Switch 25-pin

Add a speaker or DC
adapter to your packet/
HT setup. Make your
_ hobby more enjoyable
Diskettes - Bulk : with accessories from
Alinco, lcom,
Kenwood & Yaesu.

Call For Fr atalog

" . ) Pre-m red Hadm-tn-THC Cables .
MF:J s New TNC/Mic : All MFJ's PK-232 PK-88 KAM
Swﬂch ~ 'leom/Yaesu HT's MFJ-5024 MFJ-5024X MFJ-5024Z MFJ-502YV
. "Kenwood HT's MFJ-5026 MFJ-5026X MFJ-50262 MFJ-5026YV
Just plug the pre-wired cables into your rig's microphone connector | Yaesu MFJ-5080 MFEJ-5080X MFJ-5080Z MF J-5080YV*
and into your TNC and you're ready to go -- no more hunting for . 8 pin Radios MFJ-5080YH"
hard-to-find connectors and wiring up complicated cables. = MFJ-5084 ME-5084X MFJ-50842 MEJ-5084YV*
MFJ-1272B, for MFJ TNC/multimodes and TAPR TNC-2 clones. | S0 Eie MEESDATEY
MFJ-1272BX, wired with connector for PK-232 Kenwood Alinco MF J-5086 MFJ-5086X MFJ-50862 MFJ-5086YV*
MFJ-1272BYV, wired with connector for KAM, VHF Port. 8 pin Radios MFJ-5086 YH*
MFJ-1272BYH, wired with connector for KAM, HF Port. i it i i A 280D Rk Sk B

MFJ-1272BZ, wired with connector for PK-88. . * YV models connect VHF port of KAM, YH modsis connect HF port of KAM
. MFJ-5082, open end cable with B-pin microphone connector,
- MFJ-5224, open end cable for lcom, Kenwood, Yaesu handhelds.

] ; MFJ-B6226, open end cable for Kenwood handhelds.
Order the model to suit il needs/ . MFJ EE&B npen end -:;al::hu wnh 8-pin mndular tEIEphﬂn& plug

-800-426 2891

2663 County Road |, Mounds View, MN 55112
Metro: (612) 786-4475 - Nat'l Watts: 1-800-426-2891 + FAX: (612) 786-6513
Store Hours: M-F, 10:00 am- 8:00 pm, Sat., 10:00 am - 5:00 pm
Phone Hours: M-F, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm
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RP

Mike Bryce WBSVGE
2225 Mayfliower NW
Massillon OH 44646

The Two-Fer

Mr. Webster describes a “classic”
as being excelleni; established; a
standard; a model of its kind. This
month we'll take a break from the
charge controller to work on a simple
spring classic: the Two-Fer. Yes, it
was around for a while and it's been
through several changes since its
conception in the QRP Quarterly. The
original Two-Fer came from Mike
Michaels W3TS and John Collins
KN1H. | had my hand in the first pro-
totype PC boards and produced the
first Two-Fer kits for Dayton. The kits
sold out in a matter of minutes.

Several different versions have ap-
peared in many articles. This is a
modification of a modification, so to
speak. Bryon Weaver WU2J did the
modifying this time around. He
changed out the FET used for the
VX0 and instead installed a common
transisior. Notice that the output tran-
sistor has also been changed from the
2N3553 lo an MRF476. This is a 5
watt RF transistor in the flat pak style.

Low Power Operation

The circuit will produce 2 watls out on
14 MHz with 13 volts VCC.

New Keying Circuit

This time | changed the keying cir-
cuit around. Connecting the jumper to
either the "A” or "B" connection on the
PC board will determine how the os-
cillator will be keyed.

With the original Two-Fer, the oscil-
lator ran all the time. The oscillator
supplied the matching direct conver-
sion receiver with the needed injection
for the balanced mixer. The maiching
receiver for the Two-Fer was a real
dog. Most builders of the Two-Fer
simply did not build the receiver.
Therefore, you had to remove the
VCC from the crystal oscillator so you
could hear the other station. Other-
wise, the crystal's frequency wouid be
heard in your receiver.

With this version of the Two-Fer,
you can select how you want to run
the crystal oscillator: continuous or
keyed. The output of the VXQO may be
coupled to a direct conversion receiv-
er by a small-value capacitor. Unless
you are planning on using the oscilla-
tor to drive a direct conversion receiv-
er mixer (as in the original version),

then use the keyed oscillator configu-
ration. This way you won't have to do
any fancy VCC switching when going
from transmit to receive.

A capacitor for coupling RF to a re-
ceiver mixer may be mounted on the
PC board. If you dont plan on using
this feature you may leave the capaci-
tor out. But, by installing it, you have a
dandy place to pick up the output from
the VXO. | use a frequency counter
for that digital readout feeling every-
one is so used to.

“QRP*" column to mute the receiver
and control the antenna relay if you
wish. The choice is up to you.
Construction is quick and easy with
the PC board from FAR circuits. Of
course, you could use just about any
other method to build the circuit, in-
cluding peri-board. The so called “ug-
ly" construction would work fine, 100.
MNotice the use of a ferrite bead on
the base lead of the transistor. This
improves stability in the PA under cer-
lain conditions. In some models, | had

“Construction is quick and easy with the
PC board from FAR circuits. Of course, you
could use just about any other method to
build the circuit, including perf-board. ”

If you have a sluggish crystal and
keying the oscillator causes chirp,
then simply configure the oscillator to
run continuously. Of course, you'll
need to remove the VCC during re-
ceive, but you won't be chirping CW
anymore either!

Solid-State QSK

This version also has something
new: a solid-state QSK system. By
adding a small handful of parts we
end up with a no-relay QSK. Best of
all, you don't have to include this fea-
ture if you don't want to! You can use
the T/R controller shown in an earlier

no problem with the PA stages run-
ning away without the bead; using
other transistors required installing the
bead. In either case, mount the tran-
sistor as close to the board as possi-
ble.

Most of the parts can be picked up
from your local Radio Shack. You
should be able to build this transmitter
for less than $20, even if you buy all
the parts new. If you have a well-
stuffed junk box, your total cost may
be next to nothing. A junk box CB
would be a good source for the final
PA transistor and driver. In fact, I've
used several different types of transis-

B
+13.5V SWITCH
fr 2N3906 e
TO .
RX MUTE I
47k &
KEW W % :'l;\‘m (OR MORE)
~T~0.1 AT~ 0.1 0.01
$1. RFC
77 e : FT37-61
com 217
T50-6 2.5W OQUTPUT
120 0.1 127 ANT. 5081
}l"'lg"“ I Ny +13.5V
150pF 220pF
I J: = 0.01
T37=-2
26T 3T MRF 476 77
=IuH FINAL AMP 2 7k 2 7k
—.) 470pF INS14 INO14 0.01
=
;I: 2.2k - ¢! B i ) —o)rx
Fe*
47 IEFH
\
=
/ NTE278 PS5V 2
e RIVER - -
~ 100pF 470 %R E g ~1~ 0.01
~T~15pF 2N3866 ~ 18pF 10k
33 : Ves,
T/R MPSE514
(FULL QSK)
L | [
VX0
TO RX (LESS FOR MORE 2.2k MPS6514
POWER OUTPUT) & o
S0pF
wWUu2J TWO-FER FROM OLD TV SET
T BOARD HEAT SINKS ARE USED ON DRIVER + FINAL
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tors in the final stage and all seem to
work just fine. Some transistors | test-
ed: 2N3553, 2N3866, MRF479, and
the C1909. | used a 2N3866 for the
driver with good results, too. A small
TO-220 style heat sink keeps the
MRF476 from overhealing. It runs a
tad warm, but not hot to the touch.

Depending on the crystal you use,
you may not need the 4.7 uH choke in
series with the VXO capacitor. In fact,
one of the rocks | have in the junk box
would not oscillate with the choke in
place. If you can (and if you can find
one), use a double-bearing variable
capacitor for the VXO. That will last a
lot longer than a cheaper version, and
will give you a2 much smoother tuning
action, 100.

Check out the circuit by first build-
ing the switch and the oscillator. Verify
operation by listening to the crystal's
frequency on a receiver, or use a fre-
quency counter. Don't install the final
PA transistor yel. Build the driver
stage and test for output in that stage.
If you have an RF probe, check for
gain in the driver stage to that from
the oscillator. An oscilloscope would
be an Ideal tool to check for gain in
this stage.

If everything checks out, then in-
stall the PA transistor. Monitor the
ransmitter's current and, with the out-
put going into a dummy load, key the
rig. You should see about 2 watls of
RF with 13 voits DC applied. My ver-
sion demanded 360 mA from the pow-
er supply.

With the rig still connected to the
dummy load, verily the operation of
the VXO by listening to your signal on
the receiver. Your frequency counter
would be helpful here so you know
exaclly how much spread your crystal
combination produces.

The values for the output filter are
for the 20 meter band. | put one of

[—.¢. - DAMN<A0

WBBVGE
TWO-FER

by FAR

IX RX|

these rigs on my favorite band, 30
meters, by changing the output filter, |
did not change the driver transformer
at all. The rig works just fine on 30
meters as well as on the 20 meler
band. | did not use the QSK feature
as | use my T/R controller instead. |
see no reason why one could not put
this rig on any other band, with the ex-
ception of 10 meters, by changing the

Figure 2. PC board and paris placement.

values of the output filter.

Even though this is simple project,
some of the parts may be hard to
come by. KA7QJY Components at
P.O. Box 3893, Logan UT 84323 has
everything you need to get this rig up
and running. Send him a large SASE
for his part price lists. Of course, a PC
board for the project is available from
FAR Circuits, 18N6840 Field Court,

Dundee IL 60118. PC boards are
$4.50 plus $1.50 S & H.

For something as simple as a
handful of transistors, the Two-Fer in
all its different varielies remains a
popular project for beginners and old-
timers alike,

Next month we'll get back to our
charge controller project and put
those power MOSFETSs to work. H

actory Direct 1o Your Door

24 Hr. || for FFIEF 6 Cok Catalog
Pricing
Hotline go Savinge Info & Orders

5167636842 ECHDWAK-W

'Et-hlh'mTrlnhf Orbltron

TOUCH TONE DEC ODER:

T I e S Decodes DTMF
tones from audio |
: source, (tape,
BATTERIES
‘ ‘ Displays
i Lo k1 Per tion, Couitors numbers on LCD
Etc. And All Portable Equipment display, 200
YOU NEED BATTERIES? Digit memory.
WE'VE GOT BATTERIES! T_2000 $169 ppd. USA
CALL US FOR FREE CATALOG
SURVEILLANCE/-
E.H.YOST & CO. COUNTERSURVEILLANCE
T344 TETIVA RD. Cﬂtﬂlﬂg $5'
SAUK CITY, Wi 53583 F EMCOM
B sk S 10 HOWARD ST., BUFFALO, NY 14206
{716} 852-3711 Made in U.S.A.
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Marc I. Leavey, M.D., WA3AJR
6 Jenny Lane
Baltimore MD 21208

The more things change, the more
they stay the same. If you think that's
just a nice saying, you should read on
a bil and share some of my mail this
month.

Buck WDA4ILS, in Chino Valley, Ari-
zona, states that he “particularly en-
joyed Terry Arnold’s experience work-
ing another op who had never heard of
a Model 19 Teletype. | started with a
Kleinschmidt TT-98, went through Mod-
els 28, 32, a 35RO (what a sweet-
heart!), and various pre-PC "glass TTY'
setups, including the M-80, M-800, the
really superb ROM-116 for the TRS-80
Model Il (from Crown Microproducts)
and am just now abandoning my low-
technology four-bit Model Hll for a used
(but cosmetically lovely) Compag-Plus
with 10 Mb hard drive, running DOS
22

“Back issues of 73 will yield some
interesting solutions to the Baudot-to-
ASCIl conversion task, including a
completely integrated circuit standard
and speed converter, all hardware,
which some lads in Canada designed
1o run 110 baud Model 33s on 45.45
baud Baudot. It was an elegant and

Amateur Radio Teletype

electronically simple device, and the
code conversion firmware was hand-
burned onto EPROMS. | built one; it
ran like a champ for years and it finally
went to the dump when | sold my
home. But what a jewel!

"Many of us are so hung up on the
sound of the Model 28 that we keep
them around as pets. My Model 35RO
(an ASCIl Model 28) served as a line
printer off the ROM-116 setup, just for
the sound! The time and efforl neces-
sary to cobble up the electrical inter-
face and the driver’ (lo compensalte for
the 72-character line length, as op-
posed to the 80 character display width
of the TRS-80 Model Iil) were merely a
labor of love—Ilike keeping an old
Auslin Healy alive beyond its useful
life."

HF vs. VHF

Another letter represents the new-
comer in all of us. It is from Edo van Ti-
jn VKSAFW, of lron Knob, South Aus-
lralia. Edo was originally licensed as
PAICENI/OET in the Netherlands in
1948, migrating to Australia in 1951.
This recently retired broadcast techni-
cian is also interested in these latest
phases of the hobby. Edo writes, "I
suppose I'll have to go onto HF as, to

my knowledge, there is no digipeater
nearby, and | don't know if an ordinary
FM VHF repeater will do. Nobody, to
my knowledge, has ever explained this.
As a matter of fact, come to think of it,
nobody | know of has ever really ex-
plained if HF and VHF packet are inter-
changeable . . ."

Well, Edo, for all intents and purpos-
es, the signals used on packet really
are the same, HF or VHF. What differs
are the ways that the digital information
is encoded onto the radio signal. To
that end, the differences are much the
same as the differences between HF
and VHF RTTY, that is, FSK vs. AFSK.
While we have covered this material
before in “RTTY Loop," we will certainly
be covering it again. Probably a good
reason 1o subscribe 10 the magazine,
don't you think?

| also appreciated the nole from
Jyrki Kellomaki, the Radio Officer of the
Commeodore/Crown Cruise Lines. He
relates that after installing an AEA PK-
232 interface on one of the ships in the
Commodore fleet, he saw the develop-
ment in digital communications that
has occurred during the past 10 years.
Last month, this not-yet-radio-amateur
purchased the same unit for his per-
sonal use, listening to the radio in his
home in Finland. Well, Jyrki, the next
step is to get your ticket. What are you
waliting for?

Build Your Own?
Received via America Online is this

question from Matthew Mucker
KB5FWG. He identifies himself as a
college student on a budget, who has
never exercised his full privileges:

“I've been monitoring 144-148 MHz
lately here in Houston and want to get
in on the action. But my budget and
good ol' ham radio spirit have prompt-
ed me to try to build my own 2 meter
radio. Looking through two or three
current magazines, there don’l seem o
be many books out there telling me
how to do this. Do you have any refer-
ences | could use? I've got a good
start with the 1991 ARRL Handbook,
but would like more references for
IF circuits.”

My advice about building your own 2
meter radio from scralch, on a college
budget? Don't! Many years ago, | built
a little 2 meter AM radio, a lunch-box-
sized transceiver from the late Heathkit
company, called the “Twoer.” With its
simple regenerative receiver and crys-
tal-controlled transmitter, it was cheap
and did the job. But that was when
there were three people on 2 meters in
the whole Baltimore-Washington area,
and miniature meant a seven-pin tube
instead of an octal. With the advent of
FM, a whole new game was begun.

So, when | was in medical school, |
buill Heathkit's fancy new transceiver.
Still crude by today’s standards, it was
all | could afford. But, while there are
kits available even today, although not
from the late lamented Heathkit, | really

Continued on page 77
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Call Dan Harper
today . . .
1-800-274-7373
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Hamsars

Amateur Radio Via Satellites

Andy MacAllister WA5ZIB
14714 Knightsway Drive
Houston TX 77083

While the possibilities of a packet digi-
pealer in orbit tempts the imagination
with standard 1200 bps AFSK on FM with
the yel-lo-be-launched Arsene salellite,
other sateliie enthusiasts are enjoying
greal high-speed, 9600 bps packet oper-
ation via Kitsat-OSCAR-23.

The satellite was launched on August
10, 1992, representing the producl of a
cooperative effort between the Korean
Advanced Institute of Technology
(KAIST) and the University of Surrey in
England. Jeff Ward GO/KBKA acled as
Project Manager for the efforl. Alter
launch from the French Guiana Space
Complex with the TOPEX/POSEIDON
scienlific satellite and the French S80/T
communications experiment, KO-23
spent five months in engineering check-
out. Many earth pictures were laken by
the excellent dual-camera system and
other experiments were exercised. It has
even been programmed to “"speak” via
the 70 cm downlink.

KO-23 was released for general digital
communications access on January 15th.
Opening messages in several languages
were posted to the satellite bulletin board
system (BBS) by the Korean control sta-
tion HLOENJ. Wilhin days, stations
around the worid were uploading mes-
sages, software and picture files. The da-
la transfer capability of this digital ama-
teur radio satellite is greater than any
other. Signals are strong and correctly
modulated from the transmitter, while the
receivers are guile sensitive. The 1300-
km-high orbit provides longer access
than the UoSAT and microsat series.
These factors have made KO-23 the
choice for digital satellite fans.

Within a week the requesl queue was
ioaded with callsigns on every pass over
the United States. Aclivity is also high in
Europe and other densely populated ar-
eas. Users quickly discovered the utility
of KO-23's digital system and ils ease of

Photo

use and time in the sky, compared to
UoSAT-OSCAR-22 with its lower orbit
and slightly higher Bit Error Rate (BER)
caused by its transmitter.

Earth Station Equipment

To get active via KO-23 several items
are needed: a 2 meter FM transmitter for
the uplink, a 70 cm FM receiver with
preamp for the downlink, antennas, a ter-
minal-node controller (TNC) with a 9600
bps modem and a PC-compatible com-
puter running special software to commu-
nicale with digital amateur radio satel-
lites.

While most stations employ circularly-
polarized beam antennas for KO-23
work, some have had reasonable resulls
with omnidirectional antennas such as J-
Poles or Lindenblads. Better results
come with better antennas, but experi-
mentation can yield surprising outcomes.
Steve WB5TTS has been quite success-
ful from deep South Texas with omnidi-
reclional antennas mounted on his truck
parked outside his apartment. Any pass
over 20 to 25 degrees elevation yields
good downlink copy and uplink access.

KO-23 has two uplink frequencies,
145.850 and 145.900 MHz. A simple FM
transmit system with 25 to 100 waltts Ef-
fective Radiated Power (ERP) works well
to gel into the satellite. Since the trans-
mitter must be operated at 9600 bps, the
input microphone amplifier must be by-
passed. Simple inexpensive FM
transceivers can make good high-speed
uplink rigs once the internal drive point
(usually at the varactor diode) is found.

For reception of the 70 cm downlink
on 435.175 MHz, a scanner or 70 cm FM
transceiver with a good GaAsFET
preamp and a small beam will do very
well. To get digital data from the receiver,
the signal must be brought out from the
discriminator circuil prior o the audio am-
plifier stage. In many of today’s radios the
discriminator circuit employs only one IC,
an MC3357 (or similar). Pin 9 is the dis-
criminator output and can be connected

FPhoto C. Congralulations to KAIST and HLOEN.J uploaded to the KO-23 BBS by

JH1AQY in picture (.GIF) form.

via a shielded cable to the "audio” input
of a high-speed 9600 bps modem.

The easiest way 1o get going on 9600
bps is to check the TNC manufacturers
for high-speed TNCs or TNCs that easily
connect 1o existing high-speed modems.
PacComm in Florida has been marketing
salellile modems and high-speed TNCs
for a number of years. They can be
reached at (813) 874-2980. For those in-
terested in some construction work, the
Tucson Amateur Packet Radio Corpora-
tion (TAPR) has released an updated ver-
sion of their TNC-2 compatible 8600 bps
modem kil. TAPR's phone number is
(602) 749-9479. New options include the
Digital Signal Processing (DSP) units
from L. L. Grace [(609) 751-9705] and
Advanced Electronic Applications, Inc.
[(800) 432-8873). When looking for a
8600 bps solution, ask the TNC or mo-
dem manufacturer for information con-
ceming connections to your radios. Some
are very simple 1o interface, while others
may not even be worth the efifor.

The current group of digital amateur
radio sateliites all use a communication
protocol system that differs from that
used in terrestrial AX.25 packel net-
works. Fuji-OSCAR-20 is the only excep-
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tion. F-O-20 work requires a Phase Shift
Keyed (PSK) modem hooked to a stan-
dard TNC, while the others need addi-
lional software running in a PC connect-
ed to the TNC along with specialized
modems.

The satellites employ a broadcasl pro-
tocol that does nol require a connected
slale lo exisl between the earth slation
and the satellite. A user sends a file re-
quest to the satellite for a file seen in the
directory. The salellite starts the trans-
mission of the file from space. Other sta-
lions may also request certain files or
pieces of files. The sateliite gives each
station five seconds of downlink per rota-
tion in the queue. The queue holds a
maximum of 20 calisigns. While this may
not seem like much, many times a station
wants more than one file. While waiting
to get all of one, the station may hear and
collect pieces of other needed files.
When finally requesting the other file, it
may already be 90 percenl complete,
thus requiring very little time to finish.
The broadcast protocol has some flaws
but works much better than separate
connections for each user. It is not un-
common to collect over 500 kb of files in
a single pass.

JRBXPV in the UoSAT control center at the University of Surrey in England. (Pho-  Photo B. Pholo of the KITSAT team at the Korean Advanced Institute of Technolo-
fo by JREXPV.) gy uploaded from Korea and downloaded from KO-23 by WB5UUK.
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Photo D. Many pictures are upioaded lo the KO-23 BBS for woridwide distribu-
tion. At 9600 bps transfer can be very fasl, even with the shared downlink.

The user software is called PB.EXE.
The current version was released on April
30, 1992. When running, the program
lakes control of the communication activi-
ty. After setting a few parameters like call-
sign (KO-23 is HLO1-11 for PB) and file
grab preference (you may nol want to col-
lect everything) the program makes file
requests and updates the direclory of ac-
live satellite files when the satellite is in
view. In only a few days many megabytes
of disk storage can be filled with E-mail,

images and new software packages from
all over. The PB.EXE software is avail-
able free on many terrestrial BBS sys-
tems. The AMSAT-DRIG (Dallas Remote
Imaging Group) BBS is accessible al
(214) 394-7438. The sofiware is also pro-
vided with The PACSAT Beginner's
Guide from AMSAT [(301) 589-60862].
AMSAT does not ship the disk separately,
but the manual with disk is an inexpen-
sive $12 in the U.S.

More information on 9600 bps

! L} 1
e o
s e
i
Al
o
o
=ris
kA LY
s -
i 7 -4
e
Jiwsis
= i
e

l'_-'I|,_| - -"-ll'r g e Pl WL 'IIIF
2] 1SRN WGt
i -lll v i

Eh Melboorne Australla_

Photo E. Pictures, graphs, drawings and even lest pattems can be found in the

KO-23 BBS.

modems can be found in the December
1991 “Hamsats" column. Other details
conceming the high-speed digital satel-
lites are in the Oclober 1991, July 1992
and November 1992 columns.

Since UoSAT-0SCAR-14 began open
operatlion for 9600 bps packel, many
changes and advances have taken place.
Today, much terrestrial packet mail is
senl via satellite. This has caused con-
gestion but has provided a service lo the
amateur community. With many experi-

ments still to be run on KO-23, and the
possibility of a new Kitsat in orbit as early
as September, concern has been voiced
about spreading the satellile gateways fo
the new hamsal. For now, it's all KAIST
experiments and individual packet opera-
tion. More 9600 bps satellites are on the
way. They work exiremely well. In a few
years we can expecl 56 kbps satellites
and compressed digital video, bul for now
a few megabytes a day via KO-23 will
have to do.

The ears
have it!

When we introduced the American-made R8 Worldband

“The R8 is like a breath of fresh air, with its
ground-up engineering and up-to-date digital
control from the front panel. | am very pleased
to see a quality HF receiver of American
manufacture that should successfully
compete on the world market. ’,

Bill Clarke

3 Amateur Radio Today

experts? Put the Drake R8 to the test yourself with a 15-day money-

Communications Receiver, we knew it would be judged by some very
disceming ears, experts accustomed to the finest in short-wave listening
equipment from around the world. After listening to the world on the
Drake R8 loud and clear, they have
delivered a decisive verdict.

They appreciated the R8's
sensitivity, clarity, simplicity, and all-
around versatility so much that many
of them declared the R8 simply the
best of its class. High praise, indeed,
from very well-traveled ears.

But why take the word of mere

R.L. Drake Company
P.0. Box 3006
Miamisburg, OH 45343
U.S.A,
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back trial period on factory direct purchases, and let your ears be the
judge. If you're not impressed by Drake’s quality, performance and ease
of operation, all in a receiver costing less than $1,000.00, return the R8
Receiver within 15 days, and we'll
refund your money in full, less our
original shipping charge. To order
your R8 factory direct, for more
information, or for the dealer nearest
you, call 1-800-723-4639 {oday.
We're confident that once you've
listened to the R8, your ears will
hear of nothing else.

L]

In touch with the world.
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3 GREAT REASONS
TO BUY THE
AZDEN PCS§-7000H

1. ULrRA WIDE BAND RECEPTION
2. TRUE FM MODULATION

3 3. 50 WATTS OF POWER

%™ Now, for the first time, you can buy an
U S - % Azden transceiver directly from the factory!
== This means that you will receive the
MA 0 s g m&a ‘ "

welil rriow Y level of knowledge and expertise that
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| e e you want when buying a radio. It also
L = means that you'll have competent

= PROGIWR] L TRANSCEIVER
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technicians, ready to handle your

service needs — quickly and
ethiciently!

J Transmit
* 144-148 MHz plus CAP and MARS (when modfied)
e 50 Watts/10 Watts-adjustable

e All 57 subaudible tones

1:1,_-,.- ®* True FM modulation (great for packet)

Receive

e 118-135.995 MHz AM, 136-174.995 MHz FM
 Amateur, CAP, MARS, Weather, Marine, Public Service

Sid Wolin, K2LJH, Manager of * Sensitivity less than 0.19 pV for 12dB SINAD

Azden Communications Division

¢ Patented discriminator center i‘requency tuning
* 2 Watts audio output
Other Features

* Frequency reverse

® 20 Memory channels in two banks

* One temporary memory channel

* Programmable frequency steps (5, 10, 15, 20KHz)
¢ Priority channel monitoring

* Lighted DTMF microphone

e Size: 2"H x 5-12"W x 7-1/2"D

e Mobile mounting bracket and power cord included

NEW 2 YEAR LIMITED WARRANTY

AZDEN e Tt A 16 S 000

COMMUNICATIONS DIVISION Fax Number: 516-328-7506 [@‘E
147 New Hyde Pk. Rd. Franklin Sq., NY 11010

Circle 272 on reader service card.




Homing IN

Joe Moell, PE., KGOV
P.O. Box 2508
Fullerton CA 92633

Computerized
Triangulation, Part 2

Ask a group of radio direction find-
ing (RDF) enthusiasts why they enjoy
mobile hidden transmilter hunts
(somelimes called foxhunts or T-
hunts), and you'll get many different
answers. These evenls are social,
educational, challenging, exciting,
mysterious, and fun. While some
think of a T-hunt as an opportunity to
joy ride with radios, | prefer to take
my time, be methodical, and savor
the experience.

However, there are times when
haste is mandatory. During hunts for
repeater jammers or stations in dis-
tress, all mobiles must work together.
One operator becomes the search
coordinator, gathering bearings from
each station and triangulating them to
predict the location of the emitter.

Last month's “Homing In" showed
how a computer can speed up coop-
erative T-hunts. You saw how Fast-
Workspace, a Macintosh Excel
spreadsheet macro program devel-
oped by Paul Temiund WB3J2ZV, tri-
angulates bearings from as many as
20 hunters at once. It calculates up to
190 fixes and determines a refined
position estimate in less than a
minute using a double-averaging al-
gorithm.

Where's My Balloon?

As a member of Edge of Space
Sciences (EQSS), Paul wanted Fast-
Workspace to do more than just lo-
cate slationary targets. EOSS is a
Denver-based non-profit group of
hams who promote science and edu-
cation through amateur radio and
high-altitude balloon flights. EOQOSS
launches helium balloons lifting high-
tech scientific packages, including 2
meter tracking transmitters.

Successiully recovering 20 pounds
of expensive electronics, dozens to
hundreds of miles downwind, de-
pends on the EOSS T-hunt team. Af-
ter touchdown, the beacon's range
might be very short due to its loca-
tion. There is also the possibility that
beacon transmitters may fail in flight
or at impact. Thus, it's vital for
hunters to track the package continu-
ously throughout the flight.

EOSS has launched nine of its
own balloons, plus one for another
club. With WB3JZV's computer aiding
in the search, the recovery rate so far
has been one hundred percent.

Of course, the computer doesn't
do it alone. A dedicated team of RD-
Fers makes it happen. On the day be-
fore launch, Tom Isenberg NOKSR
estimates the balloon's touchdown

Radio Direction Finding

point, using the latest data on wind di-
rection and speed at various alli-
tudes.

All hunters must use the same
map and coordinate system for com-
puterized trlangulation. The standard
map for EOSS is the Pierson Graph-
ics Colorado State Recreational Map.
Hunters put transparent overlays with
a grid of 5-mile-by-5-mile squares on
their maps. Point 0,0 on the grid (the
origin) is selected by Tracking and
Recovery Group Leader Greg Bumett
K@ELM, based on the predicted land-
ing point.

“We could use aeronautical maps
and do the grid in degrees of latitude
and longitude,” says WB3JZV. "But
aeronauticals don’t have good road
markings for hunters on the ground.
So we just superimpose our standard
grid on the Pierson map and our X
and Y coordinates tell us where we
are and where the T is.”

On Your Marks ...

As last month's QRM-hunt exam-
ple showed, triangulation errors in-
crease when cooperating T-hunters
are grouped to one side of the targel.
Field Coordinator Bob Ragain
WB4ETT (Photo A) would prefer to
have them spaced out around the
predicted impact point, but the roads
and terrain may make this imprac-

Photo A. EOSS Recovery Team members prepare carefully for each fiight.

George Riedmuller NONJM (left), Bob Ragain WB4ETT and Dawn Ragain
NOQCW are studying the standard map used by all RDF slations. (Photo by Ann

Trudeau KAGZFI.)

grees with respect o true north.

WB3JZV's FastWorkspace pro-
gram creates separate spreadsheets
for each sample lime. Basic data, in-
cluding launch time, launch point co-
ordinates, callsigns, and tactical calls,
is entered only once. As bearings
come in for each sample, Paul types
all the hunters’ location coordinates
and bearings next to their callsigns
on the Calculations spreadsheetl
(Figure 1), then mouse-clicks the Tri-
angulate button. Excel calculates the
balloon location and displays it and
the surviving fixes on an X-Y chart
(Figure 2).

The balloon's location and predict-
ed path is announced on the tracking
net so mobile stations can reposition
themselves as appropriate.

With another mouse-click, Paul ac-
livates the Save-and-Revert macro. It
puts the prediction from this sample
lime into the Resulls spreadsheet and
calculates balloon velocity and head-
ing based on location change since
the last sample. Excel then automalti-
cally saves the Calculations spread-
sheetl for this sample to disk and cre-
ates a new Calculations spreadsheet
with operators’ names and calls lisl-
ed, ready for the next sample.

tical. Furthermore, the balloon
sometimes moves horizontally
faster than the mobiles can follow.

While guidance in positioning
is given on EOSS flights, each
team selecls its locations based
on its own judgement. Each Iis as-
signed a tactical callsign (Station
Alpha, Station Bravo, and so
forth) for ease of identification
during the hectic recovery pernod.

Unless all stations take bear-
ings on a fast-moving balloon at
exactly the same time, the bal-
loon's horizontal velocity will
cause triangulation errors. So
tracking stations stay in radio con-
tact. The primary net is on the
Colorado Repeatler Association’s
2 meter field repeater, placed at a
high point near the predicted im-
pact zone. When teams are out of
this repeater’'s range, they can
call on 2 meters to Jim White
WDOE in Denver, or on 40 meter
SSB via Dave Gilpin KBOLP.

Net Control gives a time mark
whenever bearing information is
needed, normally at 15-minute in-
tervals. Hunters take bearings at
these time marks and relay them
via the repeater or base slations
lo WB3JZV. Standard message

Callsign | Name | Tacicall | X Y | B |sia] SPr| Xt | Y1 | Em| Dist |SK
WB3JZV | Paul & Ed Alpha 47.5] 37| 286] 11,2 | 318 418 | 12.4/2
WB4ETT Bob  |Delta 36| 44 238 21,3 | |par I
ADOY | Mary Echo 13| 45 106] 31,4 | 28.8] 424] | 922
NOEUL Bl Gol 48, 50| 248] 4[1.5 | 23.1] 440 | 383
NOTON Siate Hotel -27  9.7| 558] 51,6 25.9| 43.2 6.3 3
|m§gi p_ joreg  (mow | 35| 38 312 e17 | |  lows| |2
NONJM George  Lima §7, 31 306] 7.8 22.8) 44.1) 3.3]| &5
KZNA  Larry Movember | 330 50 55 819 | 286 424 9.0 3
WAOGEH _ Marty Paga a70l 270/ 310] el2a | 200 e02] | 113]2
Decination: (11 Geg for magnenc: O deg forwwe) | o] 2.4 owst | |
Sample Tme 11:29 25 |Divs
initiad Location Estmate (LY). DistAvg | 206 468 163] 26 205 399 111
Standard Deviation (X.Y.Di0) 200] s8] 203 (27 Dws
Refined Transmiter Location 27.6] 43 2.8 ows
Caicula stan/ours_times: 1 l2e | 307 «0.7 1.7l

19:44:01)  00:00:23 3.4 | 28 a12] | 7w
pafioon | fox 2 jas | v a7 | 38

aioon | L] 3.6 | 20.0, 40.4 10.4

1 Ja7 _ Far | 35.8

D | ok Jaa | 200 a27] | 33

| ] | | s® | se1] 395 | 134

' Rl l | 45 | ____|Fer | 210
] 48 | 275 arsl | saf

L0 TV 04 il 4.7 | 36.8] 458 | 16.0]

. 4.8 1 |Far | 21.0|

P A | L 49 | 287 423 [ 9.2

' ' 568 | 242 447 | 40
i Is.z | 31.3] 408 11.2
1 1 5.8 Far | 21.4
' [ = 3 5.9 2511 45.4) | 8]
S 50 | ez 1 e | 7438
_ " ls.8 | 240 449 3.8
| CE [ jrm] 270
| 7.8 | 311, 499 | 108
| 7.9 |Far | o7.9
N 89 | 249 455 44

format consists of the team'’s call-
sign, tactical call, location X and Y
coordinates in miles relative 1o the
origin point, and bearing in de-
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Figure 1. The Calculations worksheet for the last triangulation of the October 31st hunt.
The moving-target mode is selected by entering "balloon” under the *balloon/fox” cell.
(All printouts courtesy of WB3JZV.)



April 23, 24 & 25, 1993

Early Reservation Information

General Chairman, Dave Grubb, KC8CF Asst. General Chairman, Ken Allen, KB8KE
* Giant 3 day Flea Market * Exhibits % Activities for the Non-Ham ‘
Information 1993 Deadlines

General Information: (513) 454-1456 Award Nominations: March 1

FAX: (513) 890-5464 Attn: Hamvention, Advance Registration and Banquet:

or, write to USA - April 2 Canada - March 26

Hamvention, Box 964, Dayton, OH 45401-0964 Flea Market Space: February 1

Lodging Information: (513) 223-2612 Flea Market

(No Reservations by Phone) + Flea Market Tickets (valid all 3 days) will be sold IN ADVANCE
Flea Market Information:  (513) 454-1880 Daytime ONLY. No spaces sold at gate. A maximum of 3 spaces per
_ (513) 767-1107 Evening person (non-transferable). Electricity is now available in a

Lodging _ _ portion of the last Flea Market row for $40 additional per space.
Please write to Lodging, Dayton Hamvention, Rental tables and chairs are not available in the Flea Market.
Chamber Plaza, 5th & Main Streets, Vendors MUST order an admission ticket when ordering Flea
Dayton, OH 45402-2400 or refer to our 1992 Market spaces. Please send a separate check for Flea Market
Hamvention program for a listing of hotel/moteis inthe  gpace(s) and admission ticket(s). Spaces will be allocated by
Dayton area. the Hamvention committee from all orders received by

Special Awards February 1. Please use 1st class mail only.

Nominations are requested for Amateur of the Year,
Special Achievement and Technical Excellence
awards. Refer to the Hamvention Program for
nomination form or contact Hamvention Awards
Chairman, Box 964, Dayton, OH 45401-0964.

Notification of Flea Market space assignment will be mailed by
March 15, 1993. Checks will not be deposited until after the
selection process is complete.

HAMVENTION Is sponsored by the Dayton Amateur Radio Association Inc. l

- O e e e R o R R R 6

Dayton Hamvention 1993 _ | | How Many
Advance Rengtratlon | | ﬁri?l;s:li?g days) e s
Reservation Deadline: USA -April 2, Canada-March 26 Grand Banquet @ $22.00** $
Flea Market Reservation Deadline: February 1 Alt. Act. Luncheon
Enclose check or money order for amount indicated in Ega;“d’g:;'] —-——g gggg g
: u .
U.S. dollars and type or pr.mt your name and address clearly. Flea Market 4 $30/1 space
Make checks payable to: (Max.3 spaces) $60/2 adjacent
Dayton HAMVENTION $150/3 adjacent $
Mail to - Dayton Hamvention Box 1446 Dayton, OH 45401-1446 Electricity add __ $40.00/space  $
Covered tent ___ $215.00 ea. $
Total $
Name * $14.00 at door
Address $24.00 at door, if available
City
 State Zip+4 - -

Daytime Phone #( ) Evening Phone #( )




-40 -30 -20 -10 0 10
Miles East of origin
R = tha position of the Colorado Repeater Association Fleld Repaater

20 30 40

Figure 2. Excel generates a chart of fixes for each trianguiation sample. This one is for the last triangulation. WB3JZV has

drawn in bearing arrows and identified the actual pickup point.

Noles/Altitude

11:32 30.0 | 40.0

Time | AvgDist | Xr _ ¥r |SD X SD Y| SD Dist MPH | Heading Grid Origin

Longmont, CO Pickup Poinmt

el

11:29 | 16.3 | 27.6 | 43. 3| 200 166| 20.3 182 Longmont, CO

11:23| 156 | 27.6 | 443 17.8 | 11.9| 146 | 44 56 Longmont, CO =
11:16 | 8.1 23.3(41.3| 9.0 | 50 | 64 | 56 | 61 Longmont, CO 17k feet
11:10 | 6.2 185 | 38.7| 7.6 | 2.7 | 5.1 41 34 Longment, CO

11:00 | 165 | 146 [33.0|19.7 | 6,1 | 137 | 6 | 48 Longmont, CO 42k feet
10:45 | 125 | 136 | 32.0 158 6.0 | 11.5 | 35 69 Longmont, CO | 92k feet (max)
10:30 | 150 | 55 | 289220 6.6 | 174 | 33 | &8 Longmont, CO

10:15 | 26.3 | -1.5 | 244|394 172 340 | 93 | 60 Longmont, CO ;
10:00 | 74.8 |-21.6 129 143.0/ 39.7 | 128.2 | 80 | 262 | Longmont, CO

9:45 | 432 | 1.8 [ 155/86.0[268| 79.0 | 72 | 84 | Longmont CO

9:28 | <Launch>| -22.0] 13.5) xxx  wox | oo | oo | o Longmont, CO | Longspeak MSch

Al distances and standard deviation units are statute mies. |

SD_X is the standard deviation over ail x-coordinates. ’

SD_Y Is the standard deviation over all y-coordinates.

SD_Dist is the standard deviation over all distances from initial location estimate :m Figure of Merit).

9:45 and 10:00 estimates were the worst with SD_Dist of 79 and 128 miles respectively.

Figure 3. Excel adds a line to the Results chart after each sample and estimates the balloon's speed and heading. Mobile T-

hunters use this dala as they attempt to follow the balloon’s path.

Miles West (-) or East (+) of origin

11:23
. ; — ‘ ‘
Hﬂ"hi I l | 1318 '-,,’H:EB
1 40 | 11:10 o o tal
| | f =
| | | )
] | 35 11:00 ”
rt |
e gt e ao——10:30)____» 10:45___ | _
=, o BEE
S Lam::h Point: Lﬂw Hiﬂdh = Pickup Point
3  School, Longmont CO @ 9:28 AM 2§ —
£ A 10:15
] ! ' - - |
: [ i 1 | _H_ ; | — —_—
z | - = | |
i R— . I E—— I e e
| "" | | ™ gus (Bad point)
10:00 (Bad point) +0 N
I = 4 5 ]
PIs Ll
-25 -20 -15 -10 -5 0 3 10 15 20 25 30

Figure 4. The scatter chart of daia in the Results spreadsheel shows the balloon’s complete flight path.
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A Typical Flight

EOQSS flight #9 lifted off from Long-
mont, Colorado, at 0930 MST last
October 31. The payload dangling
from the 70-fool balloon included a
telemetry and command module with
two 2 meter tracking beacons. There
was also a video system with a black-
and-white camera and a 1-watt ATV
transmitter. A commandable gim-
balled mirror gave the camera views
of the ground, the horizon, and the
balioon above.

Balloons for scientific flights will
eventually break and drop the pay-
load, which parachutes to earth. Bul
the time and altitude at which break-
age occurs is very difficult to predict
and control. On an EOSS flight in
May 1992, the payload unexpectedly
stayed in the air for almost 18 hours
and ended up in Nebraska, almost
220 miles from the launching point!
One goal for this flight was controlled
separation of the payload from the
balloon, and the package inciuded a
device to release lhe payload on
command.

Fourteen T-hunters provided bear-
ings from their mobiles or base sta-
lions at one time or another during
the flight. The greatest number of
bearings triangulated at any one time
was 12 at 10:45 a.m., when the bal-

“WB3JZV uses the
Station Performance
Sheet and practice
runs to help searchers
take better bearings.
‘Before the balloon
goes up, | puton a
little accuracy check

exercise for those
stations that care to

pariake,’ he says.”

loon reached its maximum altitude of
92,000 feet. The payload drop mech-
anism worked perfectly, and the pack-
age began its descent.

Figures 1 and 2 show the calcula-
tions spreadsheet and scatter charl
for the last set of bearings, taken just
before loss of signal as the package
neared touchdown. The triangulated
location at that time was only four
miles from the eventual pickup point.

The RESULTS.FINAL spreadsheet
(Figure 3) and scatter chart (Figure 4)
clearly show the balloon’s path from
Longmont to the grasslands near the
town of Briggsdale. Erroneous predic-
tions at 9:45 and 10 a.m. occurred
because most hunters were clustered
in the predicted touchdown area, 60
miles northeast of the rising balloon.

The Station Performance Sheet
(Figure 5) summarizes how each
RDF team performed, as judged by
the number of times that the program
rejecled fixes based on thal station's



Station Performance Sheet
, ) Number of Rejected Points at each Sample Time Total Trianguia Pts | Rejection |
Callsign  Name ] 9:45| 10:00, 10:15 10:30. 10:45 11:00! 11:10! 11:16/ 11:23 11:29| Aejected | Possible Rate
ADOY  |Marv | 1] 1 0 I 1 3] & 21 1y 82] 18%
[NORHE _|Tim B S | 2] s 2] of 22% |
(WAOGEM |Marty e 4 4] s8] 2] 4] s 21 2] 29 82| asm |
NOPCZ |Lonnie 3 2] 4 3 8| [ | i 18] 48] 3I8%
NOEUL |Bill 1 1 5/ 5 1 T (T T [ T 35 89| 39%
K2NA |Larry ) 5 7l 3] 4 s8] 2 2 5| 3 3 39 89| a4
NOTON |Siate | | 4| 6 s 3 3 21 46]  a8% |
WB3JZV |Paul & Ed 5| 4 8 6 8 s/ 3 3 2 2 44 89 4o
WB4ETT Bob 6| 4] s 4 6 4 3] s| 3] = aa 89] 49%
EOELN o o Oy W0 W _39 e 33 o S
NOLEQ Roger 5 2 5 ' 6 19 38| S50%
NOUMH |Grag (o] s e s o] @] 7 @w] 3 2 _5_#" 89| s7e |
NOSBD Bo | 3] 10 s i 3 u_:I 30| sow |
NONJM | George I : 11 5 2 3 4 5 a6 52 69% |
Number of Possible Points: | 7| 10 10, 10, 11 9] 7 E 8| 8 _ | e
(by & given station) L] | L= [ T e o s |

Figure 5. The program computes this summary of RDF accuracies after the flight. Stations with bold callsigns were fixed,

while the remainder were mobile.

bearings. Rejections occur because
bearing pairs are parallel or diver-
gent, or when a fix is too far away
from the main cluster of fixes at that
sample time.

The lower the rejection rate, the
better. It is unlikely that any sta-
tion will ever achieve zero rejec-
tions, especially when hunters con-
gregate on one side of the target,

as they do early in the flight.

Sharpshooters' Secrets

WB3JZV uses the Station Perfor-
mance Sheet and practice runs to
help searchers take better bearings.
“Before the balloon goes up, | put on
a little accuracy check exercise for
those stations that care to partake,”
he says. “| go somewhere within the

footprint of the field repeater, fairly
close to il. Everybody picks their
RDFing spot, then calls in and gives
their bearing to me and their grid lo-
cation. | plug the data into the com-
puter and tell them what their bearing
error is."

“I've questioned a couple of guys
who get real bull's-eyes, less than a
degree of error,” Paul continues.

“They are consistently red-hot
hunters. Before they sight down their
antenna booms toward the signal,
they take compass bearings on a dis-
tant terrain feature from various spots
within a 30-foot radius. Then if they're
in a local magnetic disturbance, they
can tell it and move as necessary.
When taking bearings, they take sev-
eral readings from nearby locations to
average out multipath.”

| tried out WB3JZV's programs and
they worked just fine. | used them to
generate the examples in last
month's column. If you would like to
experiment with computerized trian-
gulation, they are available for your
non-commercial use.

For a 3.5" Macintosh disk with
macros and spreadsheet files, send
$10 to Paul Ternlund, 15459 East
Saratoga Place, Aurora CO 80015.
Specify standard or high density disk
type. As usual, neither 73 Amateur
Radio Today nor | can guarantee this
offer. You will also need Microsoft®
Excel version 3.0 or higher to run the
macros.

Congratulations to Paul and the
rest of the EOSS crew for developing
educational and enriching uses of
amateur radio. For more information
on EOSS, contact Vice President
Marty Griffin WADGEH, 1647 East
Geddes Circle North, Littleton CO
80122.

Enjoy NEVER |

CLIMBING

YOUR TOWER
AGAIN

Are you TOD scared Or TDO 0id [0 CimD? Never cimD
agan with ths tower and &&vator ram System
Voyager Towers are 13 ang 18 nch Tranguiar STruc-
Tures stackabie to any heght n 7 1/2, 8 3/8 or W0
SECTiOn lengths. Easy to Install hing2 Dase, wak up
erection. Next plumb tower with leveling boitsin base
Mount rotor and iarge heavy beams on Hazer tram
and with one hand winch to top of tower for normal
Operating position. Safety Iock system operates while
raising or lowering. At [ast a cheap, convenient and
safe way to install and maintain your beam, This IS &
deluxe tower system that you can enjoy toaay

SPECIAL TOWER PACKAGE: 50 fr. hugh by 18" face
tower kit, concrete footing section, hinged base,
HAZER kit. Pnillystran guy wires, turnbuckies, eartn
rew anchors, 10 mast, thvust bDearning, tool kit
ground rod and ciamp, rateg at 155q. ft.antenna icad
@ 100 MPH, $1974.95.

HAZER KITS
HAZER 2 for Rohn 25-hwy Outy alum 12sg ft
wind ioad
HAZER 3 for Rohn 25-5td alum B sg ft
wingd icad 232.95
HAZER 4 for Rohn 25wy galv stl 16 5g ft
wind load 303.95
TB-25 Ball thrust bearing 214" max mast dia  74.95

324.95

Satisfaction guaranteed. Call today and order /:3 :

by Visa, M/C or mall check. Immediate delivery. \

Boonville, MO 65233

816-882-2734

FAX: 816-882-7200

-

CB-T0-10 METERS

We specialize in CB radio modification
plans and hardware. Frequency and FM

conversion kits, repair books, plans, high-
performance accessories. Thousands of
satisfied customers since 1976! Catalog $2.

CBC INTERNATIONAL
LOU FRANKLIN/KENH - Owner
PO. BOX 31500X. PHOENIX. AZ B5046

UAI-10 AND UAI-20
UNIVERSAL REPEATER/LINK
AUDIO INTERFACE

Low power operation, 19ma (@ 12v
CTCSS decoder on the UAI-20 only

Assembled, tested, one year warranty
Link monitor-mix/monitor mute control
Adjustable repeater/link/DTMF audio oulputs
Selectable DTMF mute on repealer and link audio
Repeater, link, auxiliary and control audio inputs

UAI-10 UAI-20

$44.00 $89.00
CREATIVE CONTROL PRODUCTS

o — 3185 Bunting Avenue

Grand Junction, CO 81504 VISA
(303) 434-9405 R ===

CIRCLE 146 ON READER SERVICE CARD

Personal Autopatch

Make and receive
telephone calls
from your mobile or
HT with your own
personal autopatch.
Connect to phone
line and transceiver
microphone, PTT,
and speaker jacks.

NEW! Now with memory backup.

=OUR s

ity T

Pl -
- PRI SMANT mares

* Full duplex or simplex with courtesy beeps.

* Programmable local and long distance codes.
» Automatic CW identification.

= Microprocessor controlled timeout protection.
« Controlled by VOX or carrier detect.

» Regenerated DTMF or pulse dialing.

» Separate external remote control output.

» 1L.5" Hx4.6" Wx5.05" D shielded metal cabinet.

Personal Autopatch SDP-600....$199.95
[2Volt power adapter ..........coernr... 11,95
Shipping and handling $5 in US, $15 foreign.

j*Com- Box 194T- Ben Lomond CA 95003
(408) 335-9120 FAX 3359121

S0 day money back guarantee.
90 day warranty.

CIRCLE 172 ON READER SERVICE CARD
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AskK KABoOM

Michael J. Geier KB1UM
/o 73 Magazine

70 Route 202 North
Peterborough NH 03458

Keep On Walkin’

Last month, we were discussing
walkies. Let's take up where we left off.

It your walkie is gelting power,
something should be happening. If the
radio is slill completely dead, it is very
likely that no power is getting to the cir-
cuitry. Once you've eliminated bad
connections, the power swilch, fuses
and such, the nex! place to look is the
voltage regulator. Depending on the
rig's design, there may be more than
one. Especially if you get no computer
operation (no display or response 1o
keypresses), check that power is get-
ling to the micro. If not, trace it back
until you find it. Although today’s
walkies use CMOS micros, most of
which don't require regulated voltage,
many still use regulators, more for the
purpose of isolating the micro from
possible voltage spikes or reversed
polarity than anything else. A dead
regulator will, of course, shut down the
micro, and it may cause the rig to look
totally dead when it really isn't.

If the rig does turn on, but doesn't

The Tech Answer Man

work properly, you must troubleshoot it
like you would any radio. Before you
do, though, it pays to give some
thought to the specific problems
walkies encounler.

QRM

Many hams use their walkies as
mobile rigs. Some even use them as
base stations. Suddenly, they are com-
plaining that their receivers don't work
properly. For some reason, they cant
hear the local repeater. Everyone else
can, so something must be wrong with
the walkie, right?

Not necessarily. The front ends in
walkies are rather small, and there
usually isn't room for much in the way
of bandpass filtering. Also, nearly all
new rigs have very wideband receiving
capabilities, making filtering impracti-
cal. The result is that, when connected
to an outdoor antenna, the average
walkie is swamped with out-of-band
signals, overloading and desensitizing
the front end. Remember, walkies are
designed for use with those little rub-
ber dummy loads they come with, so
the front ends are optimized for sensi-
tivity, not resistance to overload.

By the way, an exception to this
“rule” is the Radio Shack HTX-202,

which does not have extended-cover-
age receive. Instead, there's lots of
bandpass filtering, making that radio
pretty immune to signals which will
wipe out other sets. Despite the ru-
mors going around on packet radio,
there are no modifications to enable
extended receive on this rig; the hard-
ware just won't support it. Oh well,
there's a price to pay for everything,
right?

If you encounter a receiver desense
problem, the first thing to do is swilch
to the rubber duck antenna and see if
it goes away. | remember having such
a problem in Miami once. Using a
quarter-wave mobile whip on the roof
of the car, | could get into the repeater
just fine, but | couldn't hear it very well.
| swilched to the duck and, even inside
the car, | could hear it just fine. The
problem is even worse with big base
station antennas; there's just too much
signal strength. These problems do not
indicate any malfunction of the radio,
and you shouldn't go in and adjust
anything. You just have to accept the
limitations of such a small radio.

Speaking of antenna issues, I've
seen many instances of worn or
broken BNC conneclors causing
trouble. Especially if you connect vari-
ous antennas and cables, it can wear
out. If your receiver sensitivity sudden-
ly drops way down or becomes inter-
mittent, take a good look at that BNC.,
If the center receptacle is obviously
worn, you may need a new jack. If it

looks OK but the problem persists,
check the connection to the PC board.
In some rigs, wobbling of the connec-
tor can crack the connection. Also,
sometimes the BNC can simply be
loose. Ii it is, you can bet your ground
connection is no good. With most
rubber ducks, it doesn't matter be-
cause they don’t use the ground
anyway. But, when you go and hook
up a mobile antenna, it doesn’'t work
properly. The fix is simple: a good, sol-
id connection through a tightly secured
BNC.

Hello? Hello?

Another common walkie problem is
a blown speaker. If you use the rig in
the car, you probably have to tumn it all
the way up, or nearly so, in order to
hear it. Some rigs which put out 250 to
500 milliwatts of audio have speakers
which are only rated for 100 milliwatts!
Under normal conditions, it's no prob-
lem. But, when you blast it all the way
up for a while, that poor little speaker’s
voice coil may fry. If the rig works via
the earphone but the speaker is silent,
disconnect one wire from the speaker
and check the voice coil with an ohm-
meter. It should either be OK or be
open. If it's open, you need a new
speaker.

A long time ago, | had an odd expe-
rience with this problem. | bought a
used walkie which apparently had had
a blown speaker. The previous owner
had replaced it with a generic one. The
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Amateur Radio - Computers
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June 4-6, 1993
Arlington Convention Center

DFW Metroplex, Texas
The BIQ One In Texas!!!
Over 10,000 Expected!

* National Exhibits & Dealers %

* Indoor Air Conditioned Flea Market %
* Outdoor Under-The-Tent & Out-Of-The-Trunk Flea Markets %
* Internationally Recognized Programs & Forums %

| Gar IruF

HAM Radio

| incl, Packal, SWL,
Exams, SSW CW.

Medical Library: from US Dept of Health - 39
Clipart Gollath - 1 000s of TIF /PCX images - 319
Compiete Bookshop - Ciazsics, History, Coosmg, Jokes! §$19
Windoware - progs for Windows. Busi, Edoc, Utils, Games $19
Sound Sensations: sounds, volces for Adlih, Snchistr, midi §19
Too Many Typefonts! ATM/Adobe-1, TrueType, HPL), utils - §19
Bibles & Religion - New+-Ola Testament, + lots of progs! - $18

Our Solar System: Exciting NASA photos ~astron progs - $19
Deathstar Arcade Battles: Exciting actlon + casino games §19
Sharaware Overload! - 600mb, ripped, recent releasas! - §19
Phoenlx Shareware v.2- Excellent shareware assortmant - $19 |
Phoenix Shareware v.3- New ed|tlon! Lotest releases! - §39
Businoss Master - 1100 (600mb) shareware busi progs - $39 |
Education Master G00mb shareware, pré-thru high school $39
VGA Spectrum - Sound & VGA graphics shareware $29

Game Master - Giant collection, all types - $39 Call for
Street Atlas USA - Full USA street map $92 [froe
Romware CD Magazine - World Focibook - 19 7 kgt!
Compiete Works of Shakespeare - unannogad - §29

Frogrammers tools
CiC++, Pascal,
Basic, Networking,
MNovell, Ada lois

g

=419

Windowbool: posta manual, WinDOS ref puice, prev e¢. $9
Sherock Holmes on Disc - Al stones « medical casebooks §29
So Much Shareware vol 1- 4420 archived flies! 500 mb« §29
Conan The Cimmerian: exciting action, supematura’ adven $39
Spirit of Excallbor - Fantasy combal interactive adventure - $39
Windows Master Tons of Windows-based programs - $39
USA National Parks - An exciting multimedia tour! $59
Guinness Multimedia Disc of Records MPC 559
| ProPhone Entry Level "92 U.5. yellow/white pages 3-discs §77
ProPhone '83 USA vellow /white papes T-disc set $222
Barney Boar Goes to School: Tesches numbers, Itrs, 3-Byrs §39
Barnoy Bear Goes to Space: An all-now adventure $39

* Code/No-Code Amateur License Exams On Walk-In Basis %

Special Events For Ham-Com '93
* National YL Meeting %
* Texas ARRL Convention and Forum %
* Friday For-Credit Teaching Seminar, Carole Perry WB2MGP %
* Lone Star DX Society's DX Lunch And Programs %

For Registration
or Exhibit Information X=p
FAX, Call or Write

Min order $28. Shipping: 48 states $5 s&h for 15t 3 CDs, $1/CD ad-
dil. Others: callfax for rales, No surcharge for MasterCard/Visa!
Prices subject 1o change. Hcrt ragpongible for typograghical among

ERME

I3T Wash) fa rﬁ.?ﬁﬁiiﬂ::ﬁ
Metrose, EL, 02176 Other caby: 61706629053 G

Ham-Com, Inc.

P.O. Box 25028

Dallas, Texas 75225-1028
(214) 521-0016 FAX/Voice Mail
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radio worked, but it always seemed off
frequency on receive! Oddly, when |
pulled it apart, it worked fine. As soon
as | put the two halves of the case to-
gether, it got distorted again. After
scraiching my head for a long time, |
noticed that the back of the speaker
was very close to the discriminator
coil. And, the replacement speaker
had no shielding behind its magnet.
You guessed it—the magnetic field
was detuning the discriminator. | got a
new speaker from the manufacturer
and the problem went away. In today's
micro-mini world, you pretty much
have to get most parts from the radio’s
maker. Otherwise, you risk winding up
with a kludge that doesn'l work quite

right.

Lookin' Bad

Today's walkies use LCDs to show
your operating frequency and other pa-
rameters. I've covered LCD problems
in previous columns, but I'll go over the
basics again here. Unless the rig has
been dropped and the LCD is obvious-
ly broken, most likely a display prob-
lem is caused by bad contact between
the PC board-and the display. If the ra-
dio works properly but all or part of the
display is missing, chances are that
waler, cigarette smoke or another con-
taminant has worked its way into your
rig. Most LCDs are connected via con-
ductive rubber strips pressed between
the display’s edge and contacts on the
board. It takes good, clean contact and

reasonable pressure for it to work. For
that reason, the LCD is mounted such
that it is pressed pretty hard against
the board. Sometimes, the radio’s
case is used as a housing, with the
board being screwed up against the
display. Other times, there's a frame
for the LCD, and the whole thing
comes out of the case as a unit, be-
cause the frame is mounted to the
board. The frame approach seems to
work better, but either scheme can al-
low junk to get inside and mess up the
display. To clean it, you must separate
the display from the board, clean the
edge of the display, the conductive
rubber and the board, and then put the
whole thing back together again. I've
successfully used isopropyl alcohol.
Just be very careful not to drip any on
the rig's plastic case or display win-
dow, because many plastics are per-
manently damaged by contact with al-
cohol. The conductive rubber strips
don't seem 10 have any problem with

it, though.

Getting Pushy

Keypads also can get gummed up.
If you must disassemble one for clean-
ing, be extra careful when you pull it
apart. Many rigs have individual but-
tons which are not joined together, and
it is very easy to lose them. Always re-
move the PC board with the radio’s
face pointing down, in order lo keep
the buttons in place. Even if you don't
lose any, they often get tumed around

or out of order, so take a look from the
front before you screw it all back to-
gether again. | can't count the times
I've forgotten to do that and then had
to take it all back apart immediately af-

ler reassembly. Arrrgh.

GoTolt

Other than these walkie-specific is-
sues, HTs are no different than any
other radios, and normal circuit prob-
lems must be troubleshot in the usual
way. So, get out that scope and go to
it Now, let's look at a few letters:

Dear Kaboom,
| know this is kind of a weird ques-
tion, but I'm hoping you can help. One
of our lovely California earthquakes
has caused a broken circuil to the ceil-
ing heater in our bedroom. | have no
idea where the break is. Any idea how

to find it?

Signed,
Brrrr

Dear Brrrr,

Yes, this is an odd question, but |
believe ham radio can come 1o the res-
cue! You're a ham, so why not use
some RF? First, be absolutely sure
that all power is disconnected from
that grid of wires. I'd disconnect your
main circuit breakers to be sure. (Just
for safety, double-check with a volt-
meter.) When you know there's no
power there, try a litte QRP! What I'm
suggesting is that you make a battery-

powered, very-low-power transmitter.
A milliwatt will do. Then, connect it to
the wire feeding the heating grid. Now,
take a small radio and move it along
the ceiling until you find the signal. You
should be able lo find the break pretty
easily; the signal will drop way off. If
that doesn’t work, you could try a little
more RF power (maybe a watt) and a
field-strength meter. Either way, I'd use
a fairly low frequency, perhaps 80 me-
ters, so that you don't mistake nodes
in the wave for the broken wire. Good
luck!

Dear Kaboom,

I've started building a 15 meter
QRP rig and discovered that I've used
carbon film resistors instead of the car-
bon composition resistors called for.
Should | replace them with carbon
composition parts? Is this substitution
likely to affect the performance of my
rig?

Signed,
El Switcheroo

Dear El,

Yes, it will affect performance—the
rig may work better! Seriously, though,
carbon film resistors are more expen-
sive and made to tighter tolerances
than carbon composition units. As far
as | know, the film resistors are no
maore inductive than the comp ones, so
it should work fine. Good luck with

your rig!

Ham HELP

We are happy to provide Ham Help listings free on a space available basis.
To make our job easier and lo ensure that your listing is correct, please
type or print your request clearly, double spaced, on a full 8 1/2" x 11" sheet
of paper. Use upper- and lower-case letters where appropriate. Also, print
numbers carefully—a 1, for example, can be misread as the letters | or i, or
even the number 7. You may also upload a listing as E-mail to Sysop o the
73 BBS, (603) 924-9343, (8 data bits, 0 parity, 1 stop bit, 2400 baud), on
Special Evenis Message Area #11. Specifically mention that your message
is for the Ham Help column. Please remember o acknowledge responses
fo your requests. Thank you for your cooperation.

We want to exchange our vintage
communication receiver, Radio Hol-
land Type BC348BW valve-type, fre-
quency coverage 200 KHz to 18,000
KHz (in 6 bands). Receives AM, CW,
and SSB and is in perfect working
condition. Would like o trade for any
QRP SSB amateur band transceiver
with at least 20 melers, but would like
all the bands. Must be in working or-
der. We also want to exchange a
Drake TRM-24 100 watt Marine band
(2, 4, & 8 MHz) SSB transceiver. Has
no VFO but has 11 preset crystal
channels. Will trade for amateur band
QRO or QRP transceiver. Does any-
one have information on converting
the Drake to the amateur bands, have
a schematic diagram, and/or have the
address of the Drake Company? Ad-
dress: Arshad H. Quadn (AP2AHQ),
Larkana Amateur & SW Listeners

Club, No. 19859/A 1 Shaikh Street,
Karma Bagh Larkana 77150, (Sindh)
Pakistan. Thank you in advance.

Wanted: Manual and schematics
for EICO 722 VFO. | will pay copy
and shipping charges. Gary Trudel
VE3MPQ, Windsor Ontarnio, Canada.
Tel. (519) 944-2962.

Wanted: All About Cubical Quads
by William Orr, which is now out of
print. Will pay. Thanks. Rob Adham
KBBKEA, 603 McKee Rd., Beaufort
SC 29903. Tel. (803) 521-4554.

Needed: Schematic for Heathkit
Signal Tracer IT-12 and Hallicrafters
Receiver S-107, and voltage charts.
Bill Mollenhauer N2FZ, 136 Cedar
Ave., Pitman NJ 08071.

73 and see you all next month. I

TALK WITH THE KNOWLEDGEABLE PEOPLE AT

UEMENT

ELECTRONICS
FEATURING AN EXTENSIVE LINE OF ICOM PRODUCTS

ALL MODE HF
BASE STATION

$2469”

#IC-765

ICOM|

e IC-12 GAT 1.2 GHZ HT $436.95 |
* IC-R1 WIDEBAND RECEIVER $449.95
 IC-R100 WIDEBAND RECEIVER $611.95 |
e IC-735 ALL MODE HF TRANSCEIVER $989.00
| «ic-725 ALL MODE HF TRANSCEIVER $772.95
e |C-3SAT 290 MHZ HT $302.95
e |IC-726 ALL MODE HF TRANSCEIVER $1087.00
/ 1000 S. BASCOM AVENUE
e SAN JOSE, CA 95128
Call us at (408) 998-5900
Since 1933
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NEVER SAY DIE
Continued from page 4

businesses. But | know that almost ev-
eryone listening is going to continue a
life ol quiel desperation, nailed down
to a lousy job somewhere, fighting
rush-hour traffic twice a day.

Sure, | wish that hams would read
my book ($13 postpaid from Uncle
Wayne's Bookshelf), subscribe to my
What To Do newsletter ($10 for ten is-
sues), and get excited about changing
their lousy state and our lousy federal
government. A few have read it. And a
few of those are talking about action
and forming groups.

When | ask for a show of hands at
my talks . . . how many of you have
worked over 300 countries? Maybe
one hand goes up. | ask who's been
active on OSCAR. Another hand goes
up. How about RTTY? Two hands.
How about 75 meter DXing? No
hands. How about 2m sideband? Two
hands. How about 6 meters? No
hands. How about moonbounce? No
hands. Packet? A couple dozen
hands. SSTV? No hands. ATV? One
hand. 10 GHz? No one. Hidden trans-
mitter hunts? Couple hands. MARS?
Three hands. Contests? Four or five
hands. I'm wondering if Uncle
Wayne's Bookshelf should stock ene-
ma bags.

None of this cost a lot of money.
Most of my life | haven't had much
money. | still don't, in my own mind.
But a lack of money has never

stopped me from doing different things

in amateur radio. It costs peanuts lo
whip together a pair of microwave
transceivers and head for the moun-
tains. | remember Howie W2QHH,
who had around two-and-a-half zillion
certificates collected. He ran maybe
100 watts to a dipole, and he had a
ball.

| decided to have some fun one DX
contest weekend and fired up my rig
on 20m. | wanted to see il | could work
100 countries in one weekend on
20m. Well, | did it . . . just barely. My
100th was just seconds before the end
of the contest. Will | ever forget the
time | decided I'd work all 50 states on
75m. It took me three nights to do it,
and that wasn't even during a contest.
Three nights, all night.

My first DXpedition was to Navassa
Island, back in 1958, and I'm still talk-
ing about it and showing pictures. I'll
never forget a minute of that trip . . .
boy. that was exciting! We came
damned close to getting killed several
fimes.

Well, I'll tell you what. Instead of
having anything in mind to talk about
at Dayton this year, I'll let you ask
questions . . . if you have any. Other-
wise | might start talking about things
which will be of little interest lo you,
like some of the things | write about in
my editorials . . . like how the
mind/body works, or how to cure all jll-
nesses, to lose weight, to fix our rotten
educational system, to cul slale and
federal expenses, to get work, to
make really big money, to cut crime by
around 80% or more, to cul taxes sub-

stantially, to live longer. to get rid of
welfare, and other non-ham matters
which are probably of no interest
whatever 1o someone who's driven all
the way to Dayton for a super ham-
fest. You wanlt to scrounge the flea
market and to see all the new ham
gear on display, not get involved with
politics or health things.

Heck, if you had any interest in liv-
ing very long you wouldnt have that
huge beer belly hanging out under
your tee shirt, be smoking or drinking
beer, right? There | go being a scold
again . . . being mean. | really do ap-
preciate the hundreds of you who've
stopped by the 73 magazine booth to
thank me for getting you to lose weight
and stop smoking. | also enjoy it when
someone tells me that it was my edilo-
rials that got them 1o go into business
for themselves, giving them the first
real freedom they've had since they
were kids.

The 73 Booth

Speaking of the booth, we aren't
going to have one this year. Now, |
want to tell you that that was a tough
decision, but we added up the outra-
geous cost of the booth space, of
shipping the booth stuff out to Dayton
(and back), and sending out three
people to stand in the booth. Then we
added up what we usually take in sell-
ing subscriptions and books. Whoa
there, we've obviously got to stop
boothing at Dayton. It still makes eco-
nomic sense al all the other hamfests
we attend, but the sales at Dayton just

don't justify our buying a booth any
longer.

A couple of our staffers will still be
going, but instead of standing around
in the booth for three days, they'll be
going around the hamfest visiting the
exhibitors to see whatl's new and 1o
talk about advertising, new product re-
views, and so on. If | can find a place
to park anywhere near the arena I'll be
wandering too, so say hello when you
see me. Yes, of course I'll have some
discount subscription forms with me.
David Cassidy suggested | push
around a shopping cart full of my
books to sell. Not a bad idea. | could
sort of live out of it like a bag lady
since | won't have a booth to store the
usual ton of stuff | can't stop myself
from bringing along . . . HT, cameras,
a few samples of my CDs, my laptop
computer, and so on.

So I'll try one more year giving a
talk and see if there seems like
enough interest for me to bother next
year. My talk is at 1 p.m. on Saturday,
it you aren’t too busy haggling over
something in the flea market to bother.
Maybe it'll rain again and help pack
my room. I'll do a litlle rain dance.

Another CQ7?

Sure enough, a third magazine with
that title! There's the ham contest
magazine, then Congressional Quar-
terly, and now CQ (Communications
Quarterly), published by Digitel. Being
in the communications equipment
business, | suspect they've never

Continued on page 88

reading.

load condition.

Thruline Directional Wattmeter—
The worldwide standard in
directional wattmeters.

® Accurate within + /-=5% of full scale

® Measures forward or reflected power in
coaxial transmission lines under any

® Power range from 100mW to 10kW,
frequency range from 0.45 to 2300MHz.

@ (ltilizes Bird's “QC" quick change
connectors for interchangeable field
operation without recalibration.

® Built-in remote-reading capability.
® Peak reading version available.

EVERY ISSUE

on microfiche!

The entire run of 73 from October, 1960
through last year is available.

You can have access to the treasures of
73 without several hundred pounds of
bulky back issues. Our 24x fiche have 98
pages each and will fit in a card file on

your desk.

We offer a battery operated hand heid
viewer for $75, and a desk model for
$220. Libraries have these readers.

The collection of over 600 microfiche, is
available as an entire set, (no partial sets)
for $285 plus $5 for shipping (USA).
Annual updates available for $10.

Your full satisfaction is guaranteed or
your money back. Visa/MC accepted.

of 73

e T S e g e e BUCKMASTER
a complete Bird catalog. PUBLISHING
“Whitehall™’
20303 v Rt lowland, OK 46130 USIA. 216 24820 Fl?ute 4, Box 1630
WESTERN REGION OFFICE: Ojai, CA * (805) 646-7255 Mineral, VA 23117

703-894-5777
800-282-5628

CIRCLE 168 ON READER SERVICE CARD

Electronic Corporation

CIRCLE 176 ON READER SERVICE CARD

66 73 Amateur Radio Today = April, 1993



,
n
=
o

B
= = — = '
CONMUNICATIONS

ACE Communications 800-445-7717

10707 East 106th Street Fishers, IN 46038

Total Coverage Radios

AOR AR1000XLT

$449.00

AM Broadcast to
Microwave

1000 Channels

.".

S00KHz to 1300MHz coverage in a
programmable hand held. Ten scan banks, ten
search banks. Lockout on search and scan. AM
plus narrow and broadcast FM. Prionty, hold,
delay and selectable search increment of 5 to 995
KHz. Permanent memory. 4 AA m-cads and
wall plus cig charger included along with belit
clip, case, ant. & earphone. Size: 6 7/8 x 1 3/4 x
2 1/2. Wt 12 oz. Fax fact document # 205

AR2500

$449.00
2016 Channels
1 to 1300MHz
Computer Control

62 Scan Banks, 16 Search Banks, 35 Channels
per second. Patented Computer control for
logging and spectrum display. AM, NFM,
WFM, & BFO for CW/SSB. Prniority bank,
delay/hold and selectable search increments.
Permanent memory. DC or AC with adaptors.
Mtng Brkt & Antenna included. Size: 2 1/4H x
5 5/8W x 6 12D. Wt I1lb. Fax fact #305

AR3000

$1195.00
400 Channels
100KHz to 2036MHz

Patented computer control, top rated receiver in
its class, offers AM, NFM Wide FM, LSB,
USB, CW modes. RS232 control. 4 priority
channels. Delay & hold & Freescan. AC/DC
pwr cord and whip ant. Size: 3 I/THx 5 2/5W x
7 7/8D. Wt 21Ibs., 100z, Fax fact document #1035

NEW AOR AR1500

£499.00.

Full Coverage with SSB
and 1000 Channels.
S00KHz to 1300MHz. Ten scan banks, ten
search banks. Search lock and store. BFO. 2
Antennas, AM/NFM/WFM. Selectable
increments . Tons of features, small size: 5 7/8 x
1 1/2 x 2. Wt 14 oz. Fax fact document # 250

Get instant tech information FREE from your Fax or Computer!

You can obtain specs, freq. info, software and more from our automated services. For fax facts, call from your
stand alone fax machine and follow the voice prompts. Use the BBS from your modem of fax/modem equipped
computer. Dial 317-849-8683 for fax back service, or dial 317-579-2045 for our computer bulletin board service

Yupiteru 8-1300MHz
Mobile or Hand Held

Units. $399.00, each.

Top rated reccivers from Japan now available in
the USA. Tune down to 100KHz. Sensitivity
guaranteed from 8MHz up. 200 scan channels.
AM/NFM/WFM. No gaps, no cut-outs, Mobile
1§ super slim line. AC/DC. Order MVTR000,
includes antenna, mbl mnt. Order MVT7000 for
the hand held. Complete with Ni-Cads, Charger,
antenna & earphone. Fax fact document #2735

Continuous Coverage

Bearcat 2500XLTA hand held............. $369.00
Bearcat 8S00XLTC mobile.....cccoeresnsnned389.00
Bearcat 820X LTB mobile......occieierseens $279.00

29-1300MHz, 500 ch. in 8500, 400 in 2500, 890 has 200 ch.&
29.956MHz. All cell locked Spring defivery  Fax Fact#420

I_Mobile Sceinnerg

Bearcat

760XLTM

$249.95
100 Channel
800 MHz=
Five banks of 20 channels each. Covers 29-54,
118-174, 406-512 and 806-954MHz (with cell
lock). Features scan, search, delay, priority,
CTCSS option, lockout, service search, &
keylock. Includes AC/DC cords, mounting
bracket, BNC antenna. Size: 4 3/8 x 6 15/16 x
| 5/8. Weight: 4.5Ibs. Fax fact document #550

Bearcat
560XLTZ

$99.95

16 Channel
10 Band
Compact, digital programmable unit covers 29-
54, 136-174, and 406-512MHz. Features scan,
WX search, delay, priority, memory backup,
lockout, review,& auto delay. Includes AC/DC
cords, mounting bracket, and antenna. Size: 7
3/8 x 2 172 x 15/8. Wt: 2.51lbs. Fax fact #560

Trident - 7 .
TR-33WL L’;\ R i Q
$399.00 == |ocee0000 —

Scan/CB. X,K,Ka,Wide & Laser

Scans police pre-programmed by state channel
plus full radar and laser alerts in one small unit.
Weather, CB receive & mobile relay, Size: 5
5/8x47/8 x13/4. Wt: 1.5lbs. Fax fact #580

29-54, 118-174, 406-512 and 806

‘ Hand He_ld Scanners __I

AOR 900 $249.95

100 Channel 800 MHz
Five scan banks 5 search

banks. Covers 27-54, 108-
174, 406-512 and 830-950
MHz (no cell lock). Features scan, search,
delay, priority, permanent memory, lockout,
backlite, & keylock, Includes AC/DC adaptor,
belt clip, antennas, & Nicad. Size: 5 3/4H x 2W
x 1 122D. Wt: 120z.. Fax fact document #650

Bearcat 200XLTN

$229.95 200 Channels S00MHz
Ten scan banks plus search. Covers

956MHz (with cell lock). Features
scan, search, delay, 10 priorities,
mem backup, lockout, WX search, &
keylock. Includes NiCad & Chrgr. Size: 1 3/8 x
211/16 x 7 1/2. Wt 32 oz. Fax Facts # 450
Bearcat 100XLTN 100Ch H/L/U...... $159.95
Bearcat 70XLTP 20Ch H/L/........... §139.95
Bearcat S5XLTR 10 Ch H/L/......... § 9995

Coverage of above hand helds is: 29-54, 136-174, 406-512
except 100 which also adds 118-136 Air Band. Fax facts #475

Table Top Scanners _|

Bearcat 855XLTE 50Ch w/800......... $159.95
B:Irc.t ld’leM l'ﬂ{:h m-;u#unn 5 34]95

Bearcat 147XLJ 16 Ch H/L/U.......... . S 89,95
Bearcat 172XM 20Ch H/L/U/Air....... $124.95
Bearcat 210 16Ch H/L/U/AIT..ccccvssesnen §$129.95

Coverage of above units is: 29-54, 136-174, 406-512, plus Air in
172 and 210 and air plos B00MHz in the 855 Fax facts #675

Bearcat
S800XLX

$239.95

12 bands and 40 channels with 800MHz and
nothing cut out. AC or DC. Fax facts #690

éccessories & Ete. I

Mag Mount Mobile Ant MA10....... § 19.95
Base Ant. 25-1000MHz AS300........... $§ 59.95
Pre-Amp .1-1500MHz GW2.............. $ 89.00
Downconverter 800 to 400 DCRY....... § 89.00

Base Discone Ant DA300........ccoorsneee. § 89,00
External Speaker MS190/opt. amp.... $ 19.95
Old Scanner Repair, all brands........ - SCALL
Extended Warranties... S CALL
Frequency Info FaxFact/Modem....... S FREE
Frequency Books.... SCTPEDNG . 5. S0 - 3 CALL

2 Way Radios j‘

VHF hi band programmable mobiles as low as
$299.95. Call for quotes or Fax Fact #775

S

Toll Free, 24 Hours! 800-445-7717 Fax Orders 800-448-1084 Fax Facts 317-849-8683 |
Computer BBS Modem & Fax/Modem, 317-579-2045. Toll Free Tech Support, Dial 800-874-3468
International Fax: en Espanol, en Francais, und auf Deutsch, or just fax in plain English to: 317-849-8794
ACE Communications 10707 East 106th Street, Fishers, IN 46038

Service & Support hours: Mon.-Fri. SAM to 6PM, Sal. 10-4 EST. Mastercard, Visa, Checks, Approved P.O.'s & COD (add $5.50) &
AMEX (add 5%). Prices, specifications and availability subject to change. Flat rate ground shipping and handling charge only $5.95
per unit. Express Air only $8,95 | for most units, to most locations. One week trial, no returns accepted two weeks after original receipt
without substantial restocking charge. All units carry full factory warranty. Indiana residents add 5 per cent sales tax.

Sheg—

FLY IT! ONLY $8.95
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Carole Perry WB2MGP
Media Mentors, Inc.

PO. Box 131646

Staten Island NY 10313-0006

Teaching Through Learning
Channels

In almost every case, the success
or failure of any course, amateur radio
included, depends on the efiecliveness
of the person in front of the room. This
is one reason why teachers are en-
couraged to keep going back for in-
service courses and to continuously
keep abreast of new educational tech-
niques.

One of the best postgraduate cours-
es | ever took was something called
“Teaching Through Learning Chan-
nels.” The goal of the class was 1o
teach instructors how to observe the
signals that students exhibit, indicating
how they prefer to learn. These signals
are the continuous reference points by
which we, as teachers, recognize what
it is thatl students need in order to
learn.

| believe that these skills of obser-
vation are crucial to the development
of good teachers and instructors. Be-
Ing a skilled observer in the classroom
can make the difference between be-
ing a good teacher and being a greal
one. Learning to observe and interpret

Hams wiTH CcLASS

the kinestheticactual, auditory and vi-
sual clues that students of all ages
demonstrate in a class will enable the
teacher to relate these clues to the stu-
dents' learning styles.

A really professional teacher knows
the value of being flexible in his or her
teaching style. Teaching, as well as
learning, should be an ongoing pro-
cess. The instructor who has learned
to expand his or her style lo include
concrete, abstract, sequential and
global strategies will inevilably be the
one whose students get the best of
meaningful learmning experiences.

| get many letters from teachers
who want to know how to keep the mo-
tivation high with young people in a
ham radio program. The answer is re-
ally the same as it would be for the
successful teaching of any discipline:
The teacher must continuously in-
crease his or her knowledge, refine his
skills, and expand his teaching re-
SOurces.

Studies have shown thal students
learn besl when a teacher teaches to
the preferred learning channel of that
person. A learning channel is a way or
method by which an individual Is able
to best process information: visual, au-
ditory, or kinesthetic. The teacher of
amateur radio is fortunate enough to
have the opportunity to be able 1o hit

Phnta A. Concrele/sequential srrarsgfes Inc.*ude step-by-step directions to com-
plete a lask.

all these learning channels in creative
and stimulating ways.

Let’'s define some of these tech-
niques so that any teacher or instructor
reading this can begin to incorporate a
fresh approach into his own teaching
style.

The Concrete/Sequential strategy
includes doing such things as having
field trips organized step by step, with
a goal; structured demonstration
lessons; simulations that follow the
rules; using step-by-step directions to
complete a task; and using concrele

materials and following directions. The
ham radio instructor can plan field trips
to local museums with ham radio sla-
tions or electronics exhibits; or plan a
visil 1o the radio room of a major com-
munications center in the area, such
as police or fire radio and dispatch
rooms; or plan a visit to a local ham
who has an impressive station.

The Concrete/Global strategy in-
volves giving choice-optional assign-
ments involving real things, concrete
problem-solving simulations, learning
through trial and error and using real

.S'ee the ent:re Create bne at Duyton... Ratators,

|One antenna does it all!

CLP5130-1

50-1300 MHz
Continuous
Coverage

23 elements
Weight 11 lbs.
Boom Length 5.8 fi.

Longest element 9.8 fi.
Forward gain 10-12dB

Wind Survival 90m.p.h.
Front 1o Back ratio 15dB
VSWR 2.0:1 or less, max.
Transmit Power to 500 Waus

, | High Grade Aluminum Roof

|| Top Towers are excellent for
{ you antenna requirements.
| Guying is recommended to
insure safety.

RC5-3 Rotator Series

Cast and machined aluminum case
Reverse Delay Control (RDC)
Worm Drive Brake Gearing

Auto Mast Clamp Guides,

Water Tight Connectors,

Preset on 3 models,

Circle overlays available for U.S.A.

5 Call Your Dealer Today!

Electronic Distnbutors Co.
! 325 MI1I Street Vienna VA 22180
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EASY-PC

PCB and SCHEMATIC C.A.D.

EASY-PC

» Runs on

CTa

1C3

PC/XT/ATI/286/386 with
Herc, CGA, EGA, VGA.

= 9« Design Single sided,

1 Double sided and

“138s . ﬁ = _<' Multilayer boards.
s - ——Epa_.;‘:",‘u ez o 4* Provides Surface Mount
| B8R Icu TiLi1a support.

s e « Standard output includes
R8s .3:3 Dot Matrix / Laser / Inkjet
T el Printers, Pen Plotters,

1 1een ! Ineuts and Quieuts & Photo-plotter and N.C.,

Drill.

Award Winning EASY-PC
iS now in use in over
14,000 Installations in 70
Countries World-wide.

Much easier than
Lightbox and tapes.
« SUPERBLY EASY TO
LEARN AND USE.

« Not Copy Protected.

Options:- 1000 piece symbol library $75.00,
Surface Mount library $112, Gerber import facility $195.00

Telephone: Fax:

Intnl:- +44-480-461778
UK :- 0480 461778

For full info', write, fax, call or use Inquiry #

Number One Systems Ltd. I
REF: 73, HARDING WAY, ST.IVES, HUNTINGDON,
CAMBS., ENGLAND, PE17 4WR.

USA: 011-44-480-461778 USA:011-44-480-494042 AMEX,VISA,

intnl:- +44-480-494042 MasterCard
UK :- 0480 494042

BRITISH

it
_ﬂ%h’;n_ﬂ..

Welcome
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objects, committee work on real pro-
jects, and discovery learning. There
are hundreds of basic electronics ex-
periments applicable to every age
group which can be used in an exciting
way in the classroom. If you have a
large group, break them up into small-
er units and provide materials for each
group to work with and record their re-
sults.

The Abstract/Sequential strategy in-
cludes lectures, with questions and an-
swers, in a step-by-step progression,
audio and/or video tapes in a step-by-
slep sequence, almost all textbooks,
explaining theories through deductive
reasoning, getting the main idea
through sequential presentation, and
programmed instruction. The good
teacher will choose the appropriate
textbook, handout materials, etc. for
the age and interest level of the group
and use this as only one of the teach-
ing strategies to be utilized in the
classroom.

The Absiract/Global strategy is hav-
ing open-ended think sessions, group
discussions, allowing think time for re-
flection before beginning a project or
assignment, optional reading assign-
menls, and allowing the students to
get their own “Aha.” Having a student
at the front board during the group dis-
cussions is a good idea. The student
can make a list of the key words of the
discussion. When the class gets divid-
ed into triads or small groups after the
discussion, they can refer back to the
key words and use them to plan their
own next steps for their task.

Learning Channel Inventory

About one week into the new term, |
administer the following inventory to
my classes. The kids have fun filling it
out, and | am able 10 use the resuits 1o
plan my initial teaching strategies for
that particular group.

Check four to six statemenls that
identify how you prefer to learn,

When learning, | prefer to:

a. Work with real things.

b. Talk to mysell while reading a
book or questions on a test.

c. Read material about what I'm
learning.

d. Skelch or doodie while leaming.

e. Hear things explained first.

f. Watch a film or video.

g. Work with materials related to
what is to be learned.

h. Listen to tapes, the radio or
recordings.

i. Watch someone illustrate or
demonstrate the information.

j. Perform through simulations,
games, role plays.

k. Listen to experis describe and
explain the information.

l. Look at charls, maps, graphs or

pictures.

Plan your teaching strategies to
match the resulls you get on your in-
ventory. It's probably safe to say that
the more you are able to correlate the
two, the more effective your teaching
will be. Be flexible, monitor your re-
sults, and be involved with the leaming
process of your students. Teaching

Photo B. Ham radio in the classroom lels you use a multimedia approach lo
leaming. Shown here: An ATV demonstration.

from all across the country. We've got
a dynamic, accomplished group of chil-
dren who will be speaking this year.
Please come and meel them and bring
some children along with you. C U
there.

amateur radio allows you to have a
multimedia approach to learning. Take
advantage of itl

Be sure to join us at the Dayton 93
Hamvention Youth Forum on April
24th. I'll be showcasing youngsters

TOLL
FREE

1-800-

666-0908

PRICING AND ORDERS ONLY

ENWOOD

FT4T0

Call for All YAESU
Radios & Accessories

FT B90AT

Full ine of Radios
and Accessones

HC-EA

o)
ICOM

Full ICOM line

Radios & Accessories

-2

AEA » ASTRON * COMET * CUSHCRAFT * DIAMOND ¢ KANTRONICS * MFJ
* SANGEAN » SONY SHORTWAVE « DRAKE « MANY MORE.. . .

NEW EQUIPMENT PRICING AND ORDERS 1-800-666-0908 OUT OF STATE
TECHNICAL, USED GEAR, INFO 203-

666-6227 24HR FAX 203-667-3561

LENTINI COMMUNICATIONS INC.

21 GARFIELD STREET. NEWINGTON. CT 06111

Hours: M-F 10-6. o
A FrEs 0 e
SAT. 10-4 ] = £ .li

C.0.D.s Same Day
OK Shipping
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Link Communications RLC-I
Repeater and Linking Controller

LINK COMMUNICATIONS COPYRIGHT 15990 swsas s =
RLC-1 F‘FHLHIED LIHJ{ r:nmﬂm.l_:n AF }d
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® (2) Full Featured, Full Duplex, Repeater/Link Ports
® Both ports can operate as Connecied or Stand Alone
Repeaters, Cross-Connected Link Ports, or Both
® Each Port has 1ts own 1D message, Courtesy Beep, Hang Timer
TOT Timer, ID Timer, and CW Frequency; All user Programmable
Completely DTMF Programmable, No Factory ROM programming needed
(4) Analog Lines Programmable for Temperature and Voltage Readings
(4) Input Lines for Contact Closure Readings at your repeater site
(5) Output Lines for control of external penipherals, and site functions
Both ports have COR and PL inputs allowing off site access changes
DTMF access from either port, with EEPROM Vanable Storage
2400 Baud Serial Port allows Computer, Packet and Modem programming
All commands can be renamed from 1 to 4 digits in length
Independent DTMF muling function can be assigned 1o cach pon
Analog Lines have Voltage source for the LM335 Temperature Sensor
® Doug Hall RBI-1 Remote Base Control of Kenwood Radio Suppont
® COR polanity jumper, and -6dB/Octave de-emphasis jumper per port
® DTMF vahid LED allows visual indication of valid received tone
® Each port has its own DB-9 Connector for radio port connection
® Small board outling, only 4,50 x 7.50" : Low Power, only 25mA Current Draw
® Each Link port can be expandable up to 3 links using the RLC-6 Link Expansion
® Optional 19" Rack Mount Cabinet for mounting the RLC-1, the RLC-6 Boards

All These Features for Only:
$175.ﬂ'[|' plus s&h

Link Communications
P.0O. Box 1071 2 /
Bozeman, MT 59771-1071
(406) 5874085 Voice&Fax
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Arv

Bill Brown WBSELK

/o 73 Magazine

70 Houte 202 North
Peterborough NH 03458

The HatCam

Thanks to the latest in miniature
video technology, the ability to car-
ry a complete ATV transmitter and
camera on top of your hat is now a
reality. Imagine an extremely
portable ATV system that weighs in
al under eight ounces (with a nine-
volt battery) and gives you a range
of thousands of feel. With the Hal-
Cam system, you only need to tum
your head to point the camera.
This is the perfect setup for special
events, hamfests and ATV demos.
No cumbersome clutter of cables
are needed to hook up this sta-
tion—just put on your hat and
you're ready to transmit.

The HatCam, shown in Photo A,
was designed by Jeff Brown
NBUEJ and Dave Pelaez
AH2AR/8, and first shown at the
1992 Dayton Hamvention. There

Ham Television

are two items that make the Hat-
Cam a reality. The four-ounce
miniature TV camera from Micro
Video Products (the MVP Series V)
and the Micro-ATV transmitter de-
scribed in the July 1991 issue of
73, page 9. The Micro-ATV trans-
mitter is the size of a postage
stamp and puts out enough power
(80 mW) for a decent range.

The MVP-V Miniature TV Camera

The truly remarkable achieve-
ment is the incredibly small B/W
TV camera from Micro Video Prod-
ucts [Telephone: (800) 473-0538].
The MVP-V (see Photo B) mea-
sures just 1-1/4" sqguare by 2-1/4"
long. It fits neatly in the palm of
your hand and is the smallest
camera |'ve seen so far. At
$289.,95, it's surprisingly affordable
for a camera of its size. The MVP-
V has a built-in wide angle lens, an
automatic electronic iris and an
excellent light sensitivity of 2 lux.
Its small size and superb perfor-
mance should make it a popular

Eri-n

Photo A. Jeif Brown NSUEJ demonsirales the HalCam. The camera is attached to

......

the bill of the hat and the transmitter clips onto the plastic strap on the back.
70 73 Amateur Radio Today * April, 1993

=i g e e e ot e
a Pl T -
A R e S I e
R Y

= e
et

Photo B. Close-up view of the Micro Video Producis miniature video camera (MVP

Series V).

choice for R/C model ATV, Handie-
Lookies, as well as a hamshack
camera you can mount just about
anywhere.

Build Your Own HatCam

Once you've acquired the trans-
mitter and TV camera, all you need
is a baseball cap. The MVP-V TV
camera should be mounted secure-
ly to the bill of the cap with a 3/8"
long 1/4-20 bolt. Try to mount the
camera near the edge of the bill so
that the hat isn't in the field of view.
Next, run the video/power cable
around the edge of the cap so that
you have enough cable to reach
the back of the cap.

Mount the ATV transmitter in a
small plastic project box (a case
from a kid's walkie-talkie was used
for the HatCam shown in Photo A).
Make sure you have room in the
box for one or two 9-volt batteries,
the video and antenna connectors,
and the power switch. You can use
a small 450 MHz rubber duck for
the antenna. If you modi-

allel, be sure to wire a 1N4001
blocking diode from the positive
terminal of each battery to the
common positive supply point. As
an alternative, you can power the
transmitter and camera from sepa-
rate batteries.

The Future

Of course you can use the
miniature components of the Halt-
Cam for your own special applica-
tions. You no longer need a 1/4-
scale R/C plane to carry a large
ATV transmitter and camera. Many
of the smaller planes should have
enough lift to fly this system. R/C
cars and even boats are other like-
ly candidates. How about a Dog-
Cam? Now you can see your pet's
point of view as it catches a Fris-
bee!

| imagine that as cameras and
transmitters get even smaller, you
might even see a practical version
of the Dick Tracy video wristwatch
in the not-too-distant future. [l

fy the case from a kid's
walkie-talkie, you can
use the on-board tele-
scoping whip for the
ATV antenna. Now just
clip your transmitter to
the plastic strap on the
back of your baseball
cap, hook up the cable,
and you're ready for
some real portable ATV
fun!

You can expect about Arcadia CA 91007
30 minutes of life if you (818) 447-4565
operate both the camera
and the transmitter from Kit Version:
one 9-volt battery. Two Elktronics
batteries in parallel 12536 T.R. 77
should give you upwards Findlay OH 45840
of an hour. If you run (419) 422-82086

with the batteries in par-

HATCAM SUPPLIERS LIST

MVP Series V TV Camera

Micro Video Products

1334 So0. Shawnee Dr.

Santa Ana CA 92704

800) 473-0538; Fax: (714) 545-8041

Micro-ATV transmitter
Assembled/Tested:
P.C. Electronics
2522-WG@G Paxson Ln.




WEFAX To hc M’lX

——— Satellite System
1691 MHz Hemt Pre-amp.
model TS-1691-P. Amp 3450
1961 MHz Receiver
L model TS-1691-Recvr $450
Displaz your license and callsign Decoder Board & Software
on a 12 or 24 hour solid oak clock. model TS-VGA-SAT4 $399
hs::;cgcﬁtga?ghﬁn;%ﬂ;? Low Loss (microwave) Coaxial Cable (65ft)
| - P | . " with connectors.
e - e that special ham, or for yourself! ) :
P( CIOES/\\FEF’%X SEDU o model 1691-coax ass'y $70
O FOEEAMEERIS0 i e = nly $69.95 plus S & H Track Il Satellite Orbital Program. Tracks ALL
tem for the IBM PC_ It includes an AM/FM demoduiator Catalog Available satellites, world map, print out $99
software, cassette tutorial and 325 page manaul. Check Call TDdE
thes partial kst of our advanced features ——1 616-677-371]6 ( 1691 MHz Loop Yagi Antenna
Res. up to 1280x800x256 APT LatLon. Grids VISA model 1691-LY(N) 299
Unattended Operation  Orbital Predcition Six Year Warranty |\ J
olorization rame Looping ; ,
Zoom, Pan, Rotation ~ PCX & GIF Export Midwest Wood Products 1691 MHz Loop-Yagi Extension
G C Y-
Furng Osoloscope  niared e 16141 24th Ave ogR! ARty aiN ¥
otometry/Histograms Varia LPM S AG AN,
: . Coopersville Ml 49404 Demonstration Disc (IBM-PC VGA compatible)
PC HF FACSIMILE 6.0 $99 CIRCLE 24 ON READER SERVICE CARD of signals recorded from WX-SAT system. $3

PC HF Facsimile 6.0 is a compiete shortwave FSK fax
system for the IBM PC. It ncludes an FSK Demodulator
software, 250 page manual and tutonal cassafte. Call or
write for a complete catalog of products

Software Systems Consulting

0615 S. Bl Camino Heal San Clemente. CA 92672

Tel:(714)498-5784 Fax:(714)498-0568
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Sell your product in 73 Amateur Radio Today
Call Dan Harper today. . . 1-800-274-7373

1-800-4-A-HAM-TV

(ORDERS ONLY PLEASE)

*x% PDITAL RX | ***
SINGLE BAND e $399.95

420-450 Mhs Output
e -315““ Simple Front Panel Layout
umumurgln.mnm Cormnectors all on Rear Panel

~=UR = to Dual RX
KX on 900 MHz TV Ch 23 Output m%m

individual RX TV
TX 420450 Mhz 10 W. 4 Channel
Video Maonit et on TX Spare Set A/V Jaclks on Rear

RX on 12 GHz or 500 MHz while T Solder Mask and 5llk Screen
TX 420450 Mhz 10 W. 4 Channel Drive Amps to Full Output
il vl E ] ¥

CTS PRODUCTS in DEVELOPMENT

Cabinet Bare Silk Sereaned————— §39.90 | PMand AM Videg/AudiolF System ~ goq e
Cabinat with All Hardware———— 998 | 900 Mhs Tmaamitter 4 Ch. 2-3 Wait §199.98
TX 4 Channel 10 Wrth—————— §189. 12 GHz Tmaamitter 4 Ch. 2-3 Watt §199.98
1.2 G, %00 MEx or 830 Mhe B0 — §09.96 | 50 Watt Liner Amplifier 430 MHz e

3713 W. CHARLESTON AVE GLENDALE, ARIZONA 83308
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MIDWEST WOOD 1691 MHz Weather

Shipping: FOB Concord, Mass.
Prices subject to change without notice.

SPECTRUM INTERNATIONAL, INC.
' @  Post Ofiice Box 1084, Dept. S
Concord, Mass. 01742, U.S.A.
Phone: (508) 263-2145

Fax: (508) 263-7008

SEE THE SPACE SHUTTLE VIDEO

Many ATV repeaters and individuals are retransmitting
Space Shuttle Video & Audio from their TVRO's tuned to
Satcom F2-R transponder 13. Others may be retrans-
mitting weather radar during significant storms. If it is
being done in your area on 70 CM - check page 413 in
the 91-92 ARRL Repeater Directory or call us, ATV re-
peaters are springing up all over - all you need is one of
the TVC-4G ATV 420-450 MHz downconveters, add any
TVsettoch2,30or4and a 70 CM antenna. We also
have downconverters and antennas for the 900 and
1200 MHz amateur bands. In fact we are your one stop
for all your ATV needs and info. Hams, call for our
complete ATV catalog - antennas, transceivers, amplifi-
ers. We ship most items within 24 hours after you call.

(818) 447-4565 m-t 8Bam-5:30pmpst.  Visa, MC, COD

P.C. ELECTRONICS Tom (W6ORG)
2522-WG Paxson Ln Arcadia CA 91007 Maryann (WBGYSS)
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SPECIAL EVENTS

Ham Doings Around the World

Listings are free of charge as space permils. Please send us your Special Event
fwo months in advance of the issue you want it to appear in. For example, if you
want it to appear in the January issue, we should receive it by Oclober 31. Provide
a clear, concise summary of the essential details about your Special Event. Check
Evenis. TXT in Special Events File Area #11 on our BBS {(603-924-9343). for list-

APR 3

AJAX, ONTARIO, CANADA The South
Pickering ARC, Inc., and the North Shore
ARC, Inc., will sponsor a Flea Market from
9 AM-2 PM at the Pickering High School
on Church St. North, Pickering Village, in
Ajax. Vendors: To reqister in advance,
contact South Pickering ARC, Inc., P.O.
Box 53, Pickering Ontario, L1V 2RZ,
Canada. Make checks payable to the
South Pickering ARC, Inc. For info, con-
tact: Ron Brown VE3WZ, (416) 839-3711;
Kim Becker VE3SVZ, (416) 571-6883;
Garry Brisbane VE3REF, (416) 683-4335;
or Bob Partridge VE3SRD, (416) 839-
75850.

CHESAPEAKE, VA The 8th annual
Chesapeake “SpringFest 93" Amateur Ra-
dio/Computer Show will be held at Virginia
Beach Pavilion from 8 AM-3 PM. VE Ex-
ams by CDXA: Bring original/Copy and ID.
Talk-in on 146.970-. Dealers contact; Pre-
ston P. Ipock N4SHI, (804) 543-4610.
Flea-Market contact: Robert M. Holt
N4SFH, (804) 487-1896, or Chuck Mose-
ley KD41JU, (804) 545-1303. Sponsored
by Chesapeake ARS.

NW ROCHESTER, MN The Rochester
ARC will hold their annual Hamfest at
John Adams Jr. High School, 1525 31st.,
NW Rochester, starting at 8 AM. Talk-in on
146.82 (WOMXW/R). Write to Scott Sher-
ratt N6VB, 6982 Indigo Ct., NW Rochester
MN 55901,

WILLIAMSBURG, VA The Williamsburg
Area ARC will sponsor ARRL Exams April
3rd. Conlact Andrew Swanson WJ4.X,
(804) 253-2811.

APR 3-4

SPOKANE, WA The 16th Annual Inland
Empire Hamfest/Computer Show will take
place at Spokane Youth Sports Bingo Hall,
East 2230 Sprague Ave. Set-up Fri., Apr.
2nd, 12-5 PM. Contact “lke" Brown
KF7PU, (509) 459-2667.

APR 4

RALEIGH, NC The Raleigh ARS will pre-
sent its 21st Hamfest/Computer Fair in the
Jim Graham Bldg., NCS Fairgrounds, from
8 AM-4 PM. To pre-register for VE Exams,
contact Vince AA4IMY, (918) 847-8512.
Dealers, contact Rollin Ransom NF4P
1421 Parks Village Rd., Zebulon NC
27597. Tel. (919) 269-4406. Talk-in on
04/64.

SOUTHINGTON, CT The 10th annual
Fleamarket of the Southington ARA will be
held at Southington High School from
9AM-1 PM. Set-up at 7 AM. For details
contact Steve N1GCV, (203) 621-6191.
Talk-in on 146.88, 224.80, 444.25, 145.49,
Pre-register for VE Exams by sending an
SASE to Southington ARA, PO. Box 873,
Southington CT 06489.

APR 10

CLINTON, TN Oak Ridge ARC will hold

ings that were too late to get into publication.

the “Oak Ridge Hamfest "93" at the Na-
tional Guard Armory in Clinton, from 8
AM-5 PM. ARRL sanctioned. Talk-in on
146.88, 146.97 (W45SKH). VE Exams by
WCARS; contact Ray Adams N4BAQ,
4325 Felty Dr., Knoxville TN 37918. Ham-
fest contact: Gene Muncy KB4UMM, (615)
435-1588.

FERGUS FALLS, MN The 6th annual
ARRL Affiliated Hamfest sponsored by the
Lake Region AC, will be held from 8 AM-3
PM at the Hockey Arena, Otter Tail County
Fairgrounds. VE Exams. Set-up at 4 PM
on Friday. Contact Keith McKay NOFKF,
(218) 826-6274.

JOHNSON CITY, TN WCARS/VEC Ex-
ams will be held at 10 AM in Room 223,
Technology Bldg., ETSU. Contact Charles
Hensley AC4QF, (615) 743-5144 or (615)
926-1171 x7807, or C.V. Jayne, Jr.
WA4NHT, (615) 282-5822,

MARION, NC VEC Exams by the West
Carolina ARS, will be held at 2 PM at the
Asheville Federal Bank Bldg., Main St.
Please call Cecil D. Potter WB4UCF, (704)
724-4007, for details.

MARYVILLE, TN The West Carolina ARS
will offer VE Exams at 7 PM at St. An-
drews Church Hall, W. Broadway. Please
contact Carroll Peabody W4PCA, (615)
8962-5839.

MEMPHIS, TN VE Exams will be held at
9 AM at Central Church, 6655 Winchester
Rd. Sponsored by WCARS. Please call

Win Guin W2GLJ, (901) 754-4552, or Nita
Wofford N4DON, (901) 363-4971.

ROANE COUNTY, TN VE Exams spon-
sored by WCARS, will be held at 10 AM at
Pond Grove School, Rockwood. Contact
Richard Spillee AA4KS, (615) 354-4281,
or Bill Smelcer KA4AAD, (615) 882-9070.
SOUTHINGTON, CT The Southington
ARA will hold its 10th annual Fleamarket
at Southington High School from 9 AM-1
PM, at the Southington High School. Set-
up at 7 AM. Talk-in on 146.88, 224.80,
444.25, 145.49. Contact Steve N1GCV,
(203) 621-6191. VE Exams by pre-regis-
tration only; send a SASE to Southington
ARA, P.O. Box 873, Southington CT
064883.

WEST MEMPHIS, AK WCARS VE Ex-
ams will be held at 9 AM al Rosewood
United Methodist Church, 2303 E. Barton
Ave. Contact Gene Bagley AB5BL, (501)
738-4028, or Rev. Richard Gregory
AB5CH, (501) 735-4060.

APR 11

JASPER, TN Woest Carolina ARS VEC
Exams will be conducted in the Jasper
Public Library at 1 PM. Please call
Charles Wooten KD4XX, (615) 942-51186,
or Wallace 8. Brown KD4XV, (615) 942-
2836.

APR 15
FENTRESS COUNTY, TN VE Exams by

Amateur Software
and Hardware for
the Commodore User

HRT-1

AIR-1: A complete interface system for send
and receive on CW, RTTY (Baudot & ASCIl) and
AMTOR, for use with Commodore VIC-20,

$99.95

Operating program in ROM,

AIRDISK: An AIR-1 type op-
eraling program for use with
your interface hardware. Both
VIC-20 and C64/128 programs

on one disk. $39.95

AIR-ROM: cartridge version
of AIRDISK for C64/128 only.

$59.95

MORSE

ART-1: A complete interface system for send
and receive on CW, RTTY (Baudot & ASCIl) and
AMTOR, for use with the Commodore 64/128
computer. Operating program on disk included.

$199.00

\
(S

SWL: A recsive only cartridge for CW, RTTY
(Baudot & ASCII) for use with Commodore 64/
128. Operating program in ROM.

$69.95

RIRDISK

MORSE COACH: A complete teaching

and testing program for learning the Morse

code in a cartridge.

COACH

For CEB4 or C128.
VEC SPECIAL

$49.95
$39.95

LaAaND G ELECTRHROAONICS

OF MARYLAND

8524 DAKOTA DRIVE, GAITHERSBURG, MD 20877

b

(301) 258-7373 Pl
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QUEMENT

TALK WITH THE KNOWLEDGEABLE PEOPLE AT

UEMENT

ELECTRONICS

FEATURING AN EXTENSIVE LINE OF YAESU PRODUCTS

YAESU us.A.

* FT411E 2M HT $299.00
 FI811 440 MHZ HT $346.95
e FT470 2M/440 HT $421.95
e FTO11 122 MHZ HT $415.95
e FT5200 2M/44 MOBILE $648.95

IF YOU'RE IN THE BAY AREA, STOP BY!

1000 S. BASCOM AVENUE
SAN JOSE, CA 95128

Call us at (408) 998-5900

ALL MODE HF
BASE STATION

$3699%

#FET1000D

Since 1933
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VY ELECTROMAGNETIC FIELD METEH v

harmful

Reduce exposure to potentially

electromagnetic fields. AlphalLab’'s handheld TriField™

Meter measures AC electric fields, AC magnetic fields =~

and radio/microwave power density. Find ground faults,
AC current wires or measure high-field generators with
the Magnetic setting (.2 — 100 milligauss, 60 Hz); identify
poorly grounded or shielded equipment, high VDT or
fluorescent light fields, distinguish hot vs. ground wires
with Electric setting (.5 — 100 kV/m, 60 Hz); measure
antenna radiation patterns, leaky microwave ovens, etc.

01 to 1

on RF/microwave setting (50 MHz to 3 GHz,

mW/ecm?2).

Electric and magnetic setlings are omnidirectional,
measuring full magnitude of fields without the need to =

reorient the meter. Price of $145 includes delivery and

one-year warranty.

Alphalab, 1272 Alameda Ave, Salt Lake Clw UT 84102 -

literature on electrnmngneuc ra-:tiatmn health risks.

RUTLAND ARRAYS

FOR THE ULTIMATE PERFORMANCE
VHF/UHF ANTENNAS & ACCESSORIES

EME:ATV:0SCAR:TROPO:FM:PACKET

MODEL Freq. # El

e Length Meas. Gain Cost

RA4-50 50-51MHz
RA7-50 50-51MHz
RA8-2UWB 144-148MHz
FO12-144 144-146.5MHz
FO12-147 145-148MHz
FO15-144 144-145MHz
FO16-222 222-225MHz
FO22432 432-438MHz
FO22-ATV  420-450MHz
FO25-432 432-438MHz
FO33-432 432-438MHz
FO11-440 440-450MHz

4e
7e
8e
12e

15e

22e

123 ft
26.5ft
11.8ft
17.3ft
17.3ft
25.1ft
17.3ft

14ft
14ft
17.1ft
24.3ft
6ft

8.25 DBd
10.5 DBd
11.2 DBd
12.6 DBd
12.6 DBd
13.8 DBd

14 DBd
15.8 DBd
15.8 DBd
16.5 DBd
17.8 DBd

12 DBd

ALSO AVAILABLE

POWER DIVIDERS-STACKING FRAMES
CALL OR WRITE FOR OUR NEW CATALOG

WE USE ONLY 6061-T6 ALUMINUM OF U.S. MANUFACTURE

RUTLAND ARRAYS

139.95
279.95

91.75
142.50
142.50
192.50
129.95
114.95
114,95
134.95
223.95

69.95

1703 WARREN ST * NEW CUMBERLAND PA 17070
Orders 1-800-536-3268 Info. 1-717-774-3570 7pm-10pm EST

DEALER INQUIRIES ARE INVITED
WE DESIGN AND BUILD ANTENNAS FOR PERFORMANCE NOT PRICE!

CIRCLE 71 ON READER SERVICE CARD

THEMUL PLE
RECEIVER S JLUTION

4 CHANNEL
SIGNAL-TO-NOISE VOTER

* Expandable to 32 Channel by Just Adding
Cards

» Continuous Voting

» LED Indicators of COR and Voted Signals

* Built-in Calibrator

*» Remote Voted Indicators Pinned Out

* 41/, x 6 Double Sided Gold Plated 44 Pin
Card

* Remote Disable Inputs

« MORE

Built, tested and calibrated with manual

$370.00

Rack mount version also available
For more information call or write

DOUG HALL ELECTRONICS

Voter Department
815 E. Hudson Street, Columbus, Ohio 43211

(614) 261-8871
FAX (614) 261-8805

CIRCLE 19 ON READER SERVICE CARD

COMMODORE/AMIGA |

{ REPLACEMENT PS5 PARTS. UPGRADES |

(=™ -MICROCARD FAST RAM
I PCMCIA MEMORY CARD »

Microcard by Microworks Lid. offers up lo 4 additional megabytes of
FAST RAM via the AGOOVA1200 PCMCIA slot, This credit card sized
memory module aulo-conligures al boot lime, leaving most of the
internal chip RAM free lor image processing. No hardware or
software configurations are needed and recognilion is automatic.
Microcard is available as PCMCIA memory modules in 2 and 4
megs al the losest pnoe avadable anywhere

2 megabyte upgrade PCMCIA card - $137 50

4 megabyte upgrade PCMClAcard 215995

« ADVANCED AMIGA ANALYZER =

A compleie diagnostic hardware and soltware analyzer for all
Amigas Grves display sialus of all dala ransmession'signals. the
abiity to test the mtegrty of any disk drve. checks all ports, buffer
chups. abgnment and joyshickmouse. Software automancally tells
what errors are lound and the chips responsible. BS% 1o 80% of the
problems presenied 1o service cenlers arg lound with this analyzer
Simply plug the cables into any Amiga port. This s a sophisticaled
diagnostic unit used by Amiga repair cenlers worldwide ......579.95

« SWITCHITT - 1.3/2.0 ROM SELECTOR =
TOP SELLING electronic ROM selector by Global Upgrades, Inc,
allows for compatibility of ALL your software. Automatically switch
between 1.3 or 2.0 AOM from your keyboard, Bullt-in speaker. Does
nol overlap the 68000 chip. No soldering. Lowest priced keyboard

swilch available Instructions included ... ... £290 .95
* Buy the Switch Il with the 1.3 ROM upgrade _ .8 4005
» Buy the Swilch i withthe 205 ROMupgrade ... @ 55685
The Ultimate Dl

* Buy the Swich It with the 1.3 and 2.05 ... @ STA8S

* AMIGA TROUBLESHOOTER =

Released Jan. 1993, a unique troubleshooting guide for the Amega
I 50072000 with a high cure rate. This diagnostc ool will tnuly save you
iots of money and down time by showing you which plog-in cheps 1o

change. Wsquickandsasy louse. ... oo, 51295
AMIGA CHIPS

= 1.3 Kickstart ROM _.....521.95 = 8520 CIA (2MHz)............ $9 95

= B570-036 keyboard conlrol chipr ... asssrassarsrsiaes $8.95

3 BT e e A R T Ul e 0 I S LR $29.05

= 2.05 ROM: New, lalest revision for high densily drives,
Tl R T R T S N ALy S LS S

THE GRAPEVINE GROUP INC.
3 Chestnut Street, Suffren, NY 10901

T ORDER LINE 1-800-282-7445 E
) CUSTOM SERVICE: 914-368-4242

e

914-357-2424 Hours 96 ET M-F Fax: 914-357-5343
We Ship Worldwide 15% Restocking Prices Subject to Changes

CIRCLE 192 ON READER SERVICE CARD
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the West Carolina ARS will be held at 7
PM at the First Baplist Church. Call Mike
Ledbetter AB4BX, (615) 879-8626, or
Fred Davis KBDOC, (615) 879-9268 for
details.

APR 17

BOWLING GREEN, KY The National
Guard Armory on Hwy. 231, near lhe
Green River Pkwy., will be the location for
a Hamfest/Computer Fest sponsored by
the Kentucky Colonels ARC, from 7 AM-2
PM. Talk-in on 146.25/.85 rplr. Call Den-
ver, (502) 777-3681, or write: PO. Box
9781, Bowling Green KY 42102,
COLUMBIA, SC The Weslt Carclina ARS
will offer VEC Exams al the Red Cross
Bidg., Bull St., starting at 8:30 AM. For de-
tails, call Ray Rogers N4WR, (803) 345-
3373,

GOOCHLAND, VA The S.M.A.R.T.
Swapfest will be held at the Goochland
County Fairgrounds beginning at 8 AM.
Set-up at 6 AM. VE Exams at 12 noon.
Talk-in on 147.27 and 444.800. Contact
Wanda Clemons KD40OCK, (804) 556-
4392,

JOPLIN, MO Joplin ARC Hamfest "93 will
be held from 8 AM-3 PM at the John Q.
Hammons Trade Center, NE comer of
Hwy. 71 and |-44. VE Exams. Talk-in on
147.210+. Call (417) 623-3610, days, or
(417) 782-5848 eves; or write to JA.R.C.,
F.O. Box 2983, Joplin MO 64803,
KNOXVILLE, TN VE Exams for upgrades
only will be held at Pellissippi State Tech.
Comm. College, Room B-129 (formerly
STIK, Pellissippi Campus). Sponsored by
Wesl Carolina ARS. Conlact Ray Adams
N4BAQ, (615) 688-7771, or Rich Slover
ND4F, (615) 539-4821.

MEMPHIS, TN The WCARS will sponsor

VE Exams at Central Church, 6655
Winchester Rd., at 9 AM. Please call Win
Guin W2GLJ, (901) 754-4552, or Nita
Wofford N4DON, (901) 363-4971 for de-
tails.

NEW ALBANY, IN WCARS/VE Exams
will be held in Room 204 at Knob View
Bidg., Indiana University South, Grant
Line Rd., from 10 AM to 2 PM. Please
contact Dick Truax K8GVU, (812) 246-
6377, or “‘Mac" McCrory NMSA, (812) 944-
6661,

SYLACAUGA, AL The Talladega RAC
2nd Annual Old Fashioned Hamfest will
be held at B.B. Comer Memorial School
from B AM-4 PM. VE Exams. Friday night
Set-up 5 PM-8 PM. For details, call Jim
Green KD4BHH, (205) 245-7825. Talk-in
on 145.270.

APR 18

CAMBRIDGE, MA The MIT Electronics
Research Soc., the MIT Radio Soc., and
the Harvard Wireless Club, will hold a Flea
Market from 9 AM-2 PM at Albany and
Main Sts. Set-up at 7 AM. Talk-in on
146.52 and 449.725/444.725 - pl 2A
(W1XM mtr.). For info call (617) 253-3776.
OMAHA, NE The Ak-Sar-Ben ARC, Inc.,
will hold their annual Auction at the Millard
Social Hall, 1-80 and Hwy. 50 al exit 440
(about 1/4 mile south of the interchange
on Hwy. 50). Buyer and seller registration
begins al 7:30 AM. The Auction starts at
9:30 AM, Talk-in on 146.34/.94 (WOEQU
rptr.). Contact Ken Noel AJOA, (402) 592-
2338 after 6 PM - PBBS: 145.01 AJOA @
KO0BOY.NE; or Todd LeMense NOPHF,
(402) 397-7465 after 6 PM PBBS: 145.01
NOPHF @ KOBOY.NE

ROCKFORD, IL A Hamfest/Computer
Show, sponsored by the Rockford ARA,

will be held at Rockford Metro Centre from
8 AM-4 PM. VE Exams. Talk-in on
146.01/.61. For info, call Joe N9HEZ,
(815) 399-6995.

SULLIVAN, IL The Moultrie Amateur Ra-
dio Klub (M.A_R.K.) will hoid their 32nd an-
nual Hamfest at the Moultrie County 4-H
Fairgrounds on the Caldwell Rd., 5 miles
east of Sullivan. VE Exams from 8 AM-12
Noon, by pre-regisiration only, contacl
M.A.R.K., P.O. Box 91, Lovington IL
61937. For Hamfest details, call Dave
Duggins NOMPM, (217) 234-3283.
WAREHAM/BUZZARDS BAY, MA The
Wareham ARC will hold a Hamfest from
10 AM-2 PM. Talk-in on 147.915/.315 rptr.,
146.52 simplex. For a flyer, send SASE to
Barry Kennedy N1EZH, 24 Bungalow Ln.,
Buzzards Bay MA 02532,

WEBSTER, MA A Hamfest will be held
by the Northeastern Conn. ARA, at the
Point Breeze Restaurant, starling at 9 AM,
Talk-in on 147.825/.225, 146.52 simplex.
Contact Chuck Weimer WB1AOC, 3 Plain-
view Dr., Danlelson CT 06239. Tel. (203)
774-1723.

APR 23

KETTERING, OH The Southwest Ohio
Chapter of the Quarer Cenlury Wireless
Assn. will hold its 1993 Annual Banguel
the first evening of the Dayton Hamven-
tion, at Nell's Heritage House, starting at
7:30. Reservalions required. Gordon West
WBBNOA will be the featured speaker.
Contact Robert L. Dingle, Treas, Chapter
9, 1117 Big Hill Rd., Kettening OH 45429-
1201.

APR 24

ASHEVILLE, NC WCARS/VEC Exams
will be offered atl the Health and Social

Services Bidg., at 9 AM. Please call Nor-
man G. Harmill N4NH, (704) 253-1192, for
details.

DALTON, GA WCARS VE Exams will be
held at 3 PM at the Unity Bapiist Church,
Burleson Ad. Please contact Berf L Coker
N4BZJ, (706) 259-5625, or Harold W.
Jones NdOTC, (706) 673-2291.

MAY 1

CEDARBURG, Wi The Ozaukee RC will
sponsor its 15th Annual Cedarburg
Swapfest, 8 AM-1 PM, at the Circle-B
Recreation Center, Hwy. 60 and County |
(20 miles north of Milwaukee, west of
Grafton). Set-up at 6:30 AM. VE Exams at
9 AM. Talk-in on 146.37/.97 and 146.52.
Contact ORC Swapfest Chairman, 11448
Laguna Dr., Mequon Wi 53092. Tel. (414)
242-4995.

FREDERICKSBURG, VA VE Exams will
be held in the Rappahannock Library on
May 1sl. For details call AC4SK, (703)
373-7076, or AC4MB, (703) 891-5581.
GRAND JUNCTION, CO The Westem
Colorado ARC will hold its annual Hamfest
in Liff Auditorium at Mesa Stale College,
from 9 AM-2 PM. Seminars and VE Ex-
ams will be available. Talk-in on 146.94.
Call (303) 242-6035 for info.

OWEGO, NY The Southem Tier Hamfesl
will be held by Southem Tier ARC at Mar-
vin Park Fairgrounds, Rle. 17C and Exit
64, from 8 AM-4 PM. They will also spon-
sor their 34th annual Banquet. VE Exams.
Talk-in on 146.16/.76 or 146.52/.52. Con-
tact STARC, PO. Box 7082, Endicott NY
13761-7082.

SOUTHEASTERN, VA The Hampton
Roads Radio Assn. will sponsor W5YI Ex-
ams on May 1sl. For details, contact Bill
Runyon N4BDH, (804) 487-8611.

Clever solutions.

Wayne is mad as hell ...
...and he doesn’t want you
to take it anymore!

Declare War!

On Our Lousy Government

Fed up with the mess in Washington?
The mess in your state capital?
Poverty, crime, our failing schools?
Wayne Green has solutions.

Wayne Green’s unique reasoning is intriguing — even delightful. Whether you are
horrified by his proposals or you embrace them, it is impossible to ignore the basic les-
son he presents: It is time to bring logic — not emotions — to bear on America’s dilem-
mas. His spin on America in the 90’s helps us to understand how simple the seem-
imgly complex issues are. All it takes is looking at them from an entirely new viewpoint.

Now available in one complete volume, Declare War! is full of thought provoking ideas and solutions
to some of the most difficult problems facing our country today.

Regular price: $12.95

Special For 73 Readers Only—$10.00 (pius $3.50 shipping&handling)
Order Toll-Free: 800-234-8458

74 73 Amateur Radio Today = April, 1993



DELAWARE coaxial cable and parts. Full Service Repair P
New Castle Lab on premises. Our 44th Year...We canry
Factory authorized dealer! Yaesu, ICOM, all major lines: MOTOROLA, ICOM, KEN- —
Kenwood, AHRL Publications Callbook, ARE WOOD, ;AESU, BENDIX KING, ASTRON,
Hamlink, AEA, Kantronics, Ameritron, AEA, SONY, PANASONIC, MFJ, CCTV
Cushcraft, HyGain, Heil Sound, Standard CAMERAS AND MONITORS, BIRD PARTIAL LISTING OF POPULAR TUBES AND TRANSISTORS IN STOCK
Amateur Radio, MFJ, Hustler, Diamond, But- WATTMETERS, FREQUENCY COUNTERS, TRANSISTORS TRANSISTORS OUTPUT MODULES POWER & SPECIAL
lernut, Astron, Larsen, and much more. SCANNERS, HYGAIN, VIBROPLEX, HEIL, CD2664A $24.00 | 2N3553 $2.85 | SAU4 $46.70 | ST28/T160L $49.95
DELAWARE AMATEUR SUPPLY, 71 Mead- CALLBOOK, ARRL OTHER PUBLICA- ECG340 395 | 2N3TT 295 | SAVE 32.95 Matech Pr. 114.95
ow Road, New Castle DE 19720, (302)  TIONS. Open 7 days M-F, -6 p.m.; Sat, 10- | | WaEI32 793 | ZN3868 125 | 8AV7 32.95 | 810 PL 108.50
: - } 12.95 | SAV12 1725 | B11APL 12.95
328-7728. 5 p.m.,, Sun, 11-4 p.m. We ship Worldwide. | | wpr1as 16.00 | 2N4427 1.25 | SAV15 4400 | MatchPr.  32.90
NEW JERSEY Call, Fax, or write for information and prices. MRAF136 21.00 | 2N5109 1.75 | SAV17 57.70 | 811ARCA CALL
Lodi ;mé r one Enau ;c;ﬂfgrETEFé\Targﬂ?ggrngfg MRF137 2000 | 2N5179 1.25 | SAvV22A 49.95 | 813 PL 37.95
! : adios . . . 3 MRF140 75.00 | 2N5590 10.00 | M57706 43.90 | B833A PL 84.95
North Jersey's newest Two Way Radio and  groadway, New York NY 10012. (212) 925- | | MRF141 B4.50 | 2N5591 14.50 | M57710A 38.70 | 833C PL 89.95
Electronics Dealer is now open. Sales of 7000 FAX (212) 825-7001. MRF141G  190.00 | 2N5945 10.00 | M57726 67.75 | 5804 47.95
Ham, Business, Marine and C.B. two way MRF150 68.75 | 2NGDBO 9.75 | M57727 58.50 | 61468 NAT/PL 13.95
equipment as well as Scanners, Shorlwave, OHIO ::gg;w :g; 2N6081 :II: g :gg%h g:% imﬁ? gg
Electronic Kils, Antennas, Books, Cable Columbus - 2NB08B2 : .
Boxes and more. Friendly service and low  Ceniral Ohio's full-ine authorized dealer for ::g 1:: gﬁ 14.35 | MSTT3T 38.95 | Match Pr. 4.5
oy e . 14.35 | M55T 29.00 | 65504 GALL
prices. Advanced Specialties, 114 Essex  Kenwood, ICOM, Yaesu, Alinco, Japan Ra- | | ypes3g 1505 | 258754 250 | M57745 83.25 | 7199 18.95
Street, Lodi NJ 07644. (201) VHF-2067. dio, Standard, AEA, Cushcrafl, Hustler, Dia- | | mmrF240,A  16.50 | 25730 450 | M57782 59.95 | 7289 79.99
mond and MFJ. New and used equipment MRF245 3200 | 28C1729 13.25 | M5T785M 5485 | 7558 1495
NEW JERSEY on display and operational in our new 10,000 MRF247 23.35 | 28C1945 495 | MSTT96MA  29.50 | 7581/XTB6 17.95
Park Ridge sq. fi. facility. Large SWL Department too. ::gg };g ﬁ:ﬁﬂ 1:% ::‘;ﬁg 1&% ﬂﬁ - ‘%ﬁ
e e S B ot mictne | |Msse 138 | Mows o | wwines G0 |ns s
. wy., Reynoldsburg (Columbus) OH | | ygess 62.00 | 2SC1969 225 | RECEIVING TUBES | 8875FEI 339.95
from Garden Stale Pkwy and NY Thruway. ~ 43068. (614) 866-4267. MRFA21 22.95 | 2501971 4.80 | GANBA 13.95 | 8950 GE 21.95
Authorized Dealers for AEA, Alpha Delta, PENNSYLVANIA MRF422MP 81,50 | 25C2028 1.95 | GAZ8 1495 | Match Pr 49.90
Diamond, ICOM, Japan Radio Company, Teovoas MRF433 12,20 | 25C2029 3.50 | GBNB 11.95 | 2C39A 59.95
Kenwood, Vectronics, Yaesu, Ham Sales, Authorized fact | d service. KEN MRF450 13.50 | 25C2053 1.20 | 6BZ6 7.85 | 3-5002 PL 89.95
Lee WK2T. GILFER SHORTWAVE, 52 Park uinarized Taclory saies and service. ; MRF454 14.50 | 28C2075 1.45 | 6CAT/EL34 CALL | 3-500Z-MP  189.95
Ave.. Park Hiﬂgﬂ' NJ 07656. {201] 391- WOOQOD, ICOM, YAESU, featuring AMER- MRF455 10.95 | 25C2094 15.95 | GCB6 6.95 | 3-500Z El 142 .95
?Eﬂ?l ITRON, B&W, MFJ, HYGAIN, KLM, MRF455A 11.95 | 28C2097 23.95 | 6CGAA 10.95 | 3-500Z AMP 142.95
' ISR, Il KuRoMcs || i TR |Bome  LE|EE SR SR
NEW YORK AEA, VIBROPLEX, HEIL, GALLBOOK, AR MRF476 4.00 | 25C2237 8.40 | BGKEG 13.95 | 4-1000A CALL
Manhattan RL Publicalions, and much more. | | poce 11.95 | 252289 15.15 | 66ws 8.95 | 3CX100A5 (#) 79.85
Manhattan’'s Jﬂrgﬂﬁn* and ﬂﬂij" ham Radio HAMTHUHICE. IHC., 4033 Brownsville MRF48SMP H‘E 257290 15:5 6HFS GE 11:95 3CX400AT El mﬁ
Siore, also full line of Business, Marine, Avi- Road, Trevose PA 19047, (215) 357-1400. MRF492 15.95 | 78C2312C 495 | BJBGA & 6JG6 CALL | 3CX400A7 (#) 289.95
ation, Shortwave Radios and Scanners, and  FAX (215) 355-8958. Sales Order 1-800- MRF497 18.75 | 28C2395 2390 | BJHE 1295 | 3CX400U7  465.00
Cellular Phones and Beepers. Large selec-  426-2820, Circle Reader Service 298 for :Eﬁ :?255 25C2509 gg ﬁsﬁff Eg Eﬂmﬂ?l; ;-:3 ﬂmﬂg
tion of Books, Antennas, Test Equipment, = more information. MREE4 1 1995 zﬁsumn.nu 17.00 | 6KVE & 6LB6 CALL | 3CX1500A7 EI 62450
Deslers: Your company name and message can contain up 10 50 words for as ittle as 5420 yearly (prepaid), or $210 MRF544 2300 | 25C2782 371.75 | 6LF6 GE 19.95 | JCX1500A7 (#)499.00
for six months (prepaid). No mention ol mai-order business piease. Dweclory lext and payment must reach us 60 MRBFGB45 24.75 | 28C2783 59.85 | 6L0O6 GE 24 .95 | JCX3000AT El T9.58
days in advance ol publicaiion. For example, adveriising for the Aprll 92 issue must be in our hands by February 16 MRFB4R 2995 | 28C2879 1995 | GLR6E & 6LXE CALL | 4CX2508 79.80
Mad 1o 73 Amateur Radio Today, 70 Rie. 202 N, Petesborough, NH 03438 MRF901 1.50 | 2SC2904 30.50 | 12BYTA 11.75 | 4CX250R 98,95
MRFI66 4.75 | 2502905 34.50 | 12J86 GE 19.95 | 4CX300A 199.95
MRF19456 15.00 | 28C3101 B.95 4CX3S0A, F  CALL
SRF3749 CALL | J310 1.50 4CX1000A 388.95 |

Mtgr: El=Eimac, PL=Penta Labs Limited War.: 12 mo./3,000 hrs. on Penta & Eimac transmitting tubes
Price & availability subject to change without nofice = Quantity Pricing Available

IMPLEX

SHIPPING METHOD & CHARGES: PAYMENT METHOD:
PREPAID with check or money order. Personal
MINIMUM ORDER $20.00 checks must have raprinted address and are
limited to $40.00. Checks returned for Insufficient
BESTWAY: UPS. ORDERS RECEIVED BEFORE funds will be subject to a $20.00 charge.
4 p.m. PST (7 p.m. EST) SHIPPED SAME DAY Any overpayment will be returned
BY UPS. VISA/MASTERCARD accepled
Federal Express / Airborne / DHL / USPS are also C.0.D.: Add $4.50 UPS charge. Cash, Cashiers
available Check, Money Order, or Pre-approved Company

e DUPLEXREPEATER
e VOICE IDENTIFIER
eVOICE MAIL BOX

GROUND SERWICE: 3-7 working days (max ) Check only. No C.0.D. 1o AlaskaHawail/
depending on destination in contig. U.S. Puerto Rico/Canada |
$4.50 minimum_ Add $.50 per pound above FOREIGN: Bank check drawn on U.S. Bank, or
2 pounds. VISA fM.C.

3-DAY SELECT GROUND SERYICE: UPS ORANGE, WIRE TRANSFER: Contact us for acoount

ALL ’N ONE $5.50 minimum. Add $.75 per pound above 2 Ibs irfarmaton
2-DAY AIR SERVICE: UPS BLUE, $7 00 minimum. Add  OPEN ACCOUNT: Net 30 to firms whose credit has
& REMOTE DTMF CONTROLLABLE $1.00 per pound above 2 pounds. Federal Express been pre-approved

also available at same charge CALIFORNIA: Resudents add appropriate sales tax

SR4 / SR4-D

o FULLY TESTEDAND WARRANTIED

NEXT DAY DELIVERY: UPS $15.50 minimum FOREIGN: Insurance/Registration is often available
o MANUALAND CABLES INCLUDED ; :
NO DUPLEXER NEEDED «cCOSTEFFECTIVE sMADEINU.SA. “&“ﬁﬁﬁﬁ‘ﬁmﬁﬁﬂﬁm $10.00 sﬁ""ﬁ”pii?&“ﬂ Ideal Air shipment for small
(For simplex repeater operation. ) ¢ STEELCASE«12ZVDC OPERATION CANADA: 55.50 mimmum shipping/handiing charge up orders of parts. $10.00 up to 8 0z 4 Ib. max,
to 1 Ib. for postal. UPS available, call for charges E’I;H;&Iég_ POST is vailable on fager Hioms
VlSA S E E ARG YERENEEH 1S Monday - Friday 7:00 a.m. -5 p.m. PST /10:00 a.m. - 8 p.m. EST |
MgE;ER PRODUCT ONE RADIO *EXPORT *0.EM. oSERVICE R&D AMATEUR e MARINE
[1] i AN‘D
c.oD. B hniarns: | ONE FREQUENCY ORDERS ONLY 4 OO . 2787  NO TECHNICAL
CALL OR FAX NOW FOR: MAIN ORDER LINE 619-744-0700 INFORMATION
IMMEDIATE DELIVERY CUSTOMER SERV. 619-744-0750  TECHNICAL OR
ASK EOR BE TION ON OUR FULL LINE OF OR WARRANTY (10a.m.—-4 p.m.only) APPLICATIONS
FAX 619-744-1943 FAX

RF REMOTE CONTROL AND DIGITAL VOICE PRODUCTS.

BRAINSTORM ENGINEERING

2948 1/2 Honolulu Ave. La Crescenta, CA 91214
TEL:(818)249-4383 FAX:(818) 248-0840

DEALER INQUIRES WELCOME

RF PARTS

435 SOUTH PACIFIC ST.
SAN MARCOS, CA 92069
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MAY 1-2

ABILENE, TX The Key City ARC will
sponsor the ARRL West Texas Section
Convention and Hamfesl at the Abilene
Civic Center from 8 AM-5 PM Sat., and
from 9 AM-3 PM Sun. VE Exams. Pre-reg-
istration musl be received by April 27th.
Talk-in on 146.160/.760. Contact Peg
Richard KA4UFA, 1442 Lakeside Dr., Abi-
lene TX 79602. Tel. (915) 672-88889.
SIERRA VISTA, AZ The Cochise ARA
will hold its Annual Hamfest at the club
training facility on Moson Rd. VE Exams.
Contact Robert Hollister N7INK, (602)
378-3155 after 6 PM, or write to CARA,
P.O. Box 1855, Sierra Visla AZ 85636-
1855.

MAY 2

BEMIDJI, MN The Paul Bunyan ARC will
hold its annual Hamfest from 8 AM-3:30
PM, at the Moose Club. Talk-in on
146.13.73. Flea Marketl. VE Exams. Con-
tact Roben Beyer, Hamfest Chairman,
P.O. Box 524, Bemidji MN 56601. Teli.
(218) 751-4801.

YONKERS, NY A Gianl Electronic Flea-
markel will be held at Lincoln High School,
Kneeland Ave., from 9 AM-3 PM, by the
METRO 70cm NETWORK. Indoor Flea
Markel, VE Exams. To register, call Otto
Supliski WB25LQ, (914) 969-1053. Talk-in
on 440.425 MHZ PL 156.7; 223.760 MHz
PL 67.0; 146.310 MHz; 443.350 MHZ PL
156.7.

SPECIAL EVENT STATIONS
APR 24

BAY CITY, TX The Matagorda Co. ARC
will operate NS5QWF (or any other
Matagorda Co. ARS) 0000Z-2400Z Apr. 2-
4, in conjunction with the Bay City Her-

itage Day Festival. All bands in all modes.
For QSL, send SASE to NSQWF, 4404
Doris St., Bay City TX 77414.

APR 34

GREEN VALLEY, AZ The Green Valley
ARC will operate KC7TMF 16002 Apr. 3-
2300Z Apr. 4, to commemorate the dosing
of all Titan Missile siles in the USA. Phone
- 14,250, 21.330, 28.360 MHz. CW - in the
Novice portion of the 10m band, around
28.150 MHz. For a certificate, send QSL
and SASE to GVARC, 601 N. La Canada,
Green Valley AZ 85614.

APR 12

HALIFAX, NC The Roanoke Valley ARS
will operate KO4KP, 1400Z-2400Z, during
the Halifax Resolves celebration com-
memorating our nation’s first written re-
quest for independance. Operation will be
in the General subbands and 10m Novice.
For QSL, send QSL and SASE to Temny
Cieszki, Rt. 2 Box 519B Zoo RAd.,
Roanoke Rapids NC 27870.

APR 17

CONSTITUTION ISLAND, NY The West
Point Cadet ARC, in conjunction with the
Orange County ARC, will operate W2KGY
from the historical landmark “Constitution
Island,” from 1400Z-2000Z. Operation will
be on 10 thru 80 in the first 10 ke of the
General phone portion. QSL with SASE to
SE Station W2KGY, Cadet AR Seminar, M
Morgida, Dept. of EE and CS, USMA,
West Point NY 10996.

SEATTLE, WA The NorthWest QRP Club
will sponsor the First North Wesl QRP
Club Contest from 1700 UTC-2100 UTC
on 7035-7040 kHz and 14060 kHz. For
details, please contact Bob Farnworth

WU7ZF. Contest Editor NWQRP Club,
Bellevue WA 98006,

APR 17-18

1993 CONNECTICUT QSO PARTY Op-
eration will be 2000Z Apr. 17-2000Z Apr.
18, with a rest period 0400Z-1200Z.
Phone and CW. Sponsored by the Can-
diewood ARA. For details, write to CARA,
PO. Box 3441, Danbury CT 06813-3441.

APR 23-24

THOMASVILLE, GA The Thomasville
ARC will operate W4UCJ 1600Z-2400Z
Apr. 23rd, and 13002-2200Z Apr. 24th, lo
commemorate the 72nd Annual Rose Fes-
tival. Operation will be in the lower Gener-
al portion of the 80, 40, 20, and 15m
phone or CW subbands, and the Novice
10m phone band. For a certificale, please
send QSL and SASE to Thomasville ARC,
P.O. Box 251, Thomasville GA 31799,

APR 24

SNOWFLAKE, AZ The Pleasant Valley
ARC will operate KB7PIY from 1500Z-
2300Z, to commemorate Astronomy
Week. Operation will be on the 10m
Novice phone band. For astrophoto certifi-
cate, send QSL and 9 x 12 SASE (2
posiage units) to A.A.S. KB7PIY, Bill
Wood, 14246 N. Westminster Pl., Foun-
fain Hills AZ 85268-2706.

APR 24-25

LAFAYETTE, LA The Acadiana ARA will
operate WSDDL from 1300Z-0200Z Apr.
24-25, to celebrate Festival International
Delouisiane. Operation will be in the lower
portion of the General 40, 20, and 15m
phone bands, and the lower portion of the
Novice 10m phone subband. Send QSL

and SASE to Acadiana AR Assn. Inc., E.
Miller, 612 Harding, Lafayette LA 70503,
or c/o P.O. Box 51174, Lafayette LA
70505-1174.

APR 25

OGDENSBURG, NY The Ogdensburg
ARC will operate N2MXR 1400Z-2100Z,
to commemorate the 125th Anniversary of
the City of Ogdensburg. Operation will in-
clude 7.280, 14.325, 21.325, and the
Novice portion of 10m +/- QRM. For an of-
ficial certificate, send QSL with contact #
and either a #10 or a 9 x 12 SASE to Pele
Baltradis, RD 1 BOX 206, Norwood NY
13668.

MAY 1-2

PHILADELPHIA, PA Station WA3BAT
will be operated from 1300Z May 1si-
2000Z May 2nd, by the Olympia ARC, to
commemorale the 85th anniversary of Ad-
miral Dewey's triumph over the Spanish
fleet at the Batlle of Manilla Bay.
SSB/Phone - 3.895, 7.245, 14.245,
21.265, 28.365, and 145.270. For a certifi-
cate, send QSL and a 9 x 12 SASE 1o
Olympia ARC, P.O Box 928, Philadelphia
PA 19128.

MAY 3-JUN 3

HASTINGS, NEW ZEALAND Due fo its
past popularity, the 160m "Have A Go" Ac-
livity has been re-activated. This will be
run during the NZART Field Day Contest,
but will not be a part of it. This activity will
be held from 2000 hrs NZT May 3rd-0300
hrs NZT June 3rd, LSB or CW, primarily at
1840 kHz (but anywhere in the band).
Contact David Walker ZL3DK, 36
Ardrossan Ave., Flaxmere, Hastings, New
Zealand 73]

- Packet Radio -
Portable & Affordable!

* Simple Installation
* No External Power
% Smart Dog™ Timer
% Perfect For Portable
% Assembled & Tested
+* VHF, UHF, HF (10M)

Model BP-1
Packet Modem
Made in U.S.A.

Whether you're an experienced packeteer or a newcomer wanting to
explore packet for the first time, this 1s what you've been waiting for!
Thanks to a breakthrough in digital signal processing, we have
developed a tiny, full-featured, packet modem at an unprecedented
low price. The BayPac Model BP-1 transforms your PC-compatible
computer into a powerful Packet TNC,
capable of supporting sophisticated features
like digipeating, file transfers, and remote
termunal access. NOW is the time for YOU
to join the PACKET REVOLUTION!

400 Daily Lane
. e P.O. Box 5210 1'300‘33A Y PAC
IFi;E Grants Pass, OR ) 1- . g
Incorporated 97527 N7 :sgg?h 766700

CIRCLE 269 ON READER SERVICE CARD
76 73 Amateur Radio Today « April, 1993

QUALITY THAT'S
AFFORDABLE

Tri-Ex is pleased to announce the reduction in price on
the most popular models of quality Tri-Ex towers for the
Amateur radio enthusiast. The overhelming acceptance
of the listed models has made it possible for Tri-Ex to
pass on substantial savings to our valued customers.

WAS NOWI

LM-470 53955 3,656

Was Now
WT-51 $1,245 $1,050

LM-354 $1,865 $1,300

The LM-354 is supplied with a hand winch brake system. The LM-£70 is motorized

ﬁ TO ORDER CALL
800-328-2393

TECH SUPPORT 209-651-7859

FAX 209-651-5157

All towers are complete with rigid concrete base mount and

rotator mounting plate. Tri-Ex prints and calculations provided

with tower are compliant with 1991 Uniform Building Code

(UB.C.) Engineering designed to 1991 UB.C. - 70 MPH
I

Masieriard

ri"E X° TOWER CORPORATION

7182 Rasmussen Ave. + Visalia, CA 93291
Unsurpassed Quality since 1954
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RT1TY LOOP

Continued from page 55

don't advise it. It is hard to match the
convenience and stability of a commer-
cial rig for these frequencies, and who
says you have to buy new? Ask around
at a local club, check hamfests, net-
work through friends and local radio
stores. If you keep your eyes open, |
suspect you will be able to pick up a
secondhand, slightly older, 2 meter ra-
dio for well within your budget. Who
knows, someone reading this might
just offer to help.

Getting on Packet

Matthew's second question revolves
around packel. He says thal, “while pe-
rusing the ads in the magazines, | read
an article or iwo about packet radio.
I've heard that packets are relayed all
across the country. How does this
work? | assume | broadcast the mes-
sage and a local repeater will pass it
along. How do | get started in this? It
sounds a whole lot cheaper than call-
ing long-distance!”

Well, before we get to the first part
of the question, let's deal with the end.
Don't forget that no matter what, ham
radio is non-commercial communica-
tion that cannot be used lo replace
commercial carriers. So, unless your
father is a ham, better stay with the
phone company, or at least one of
them.

Now, packet communication in-
volves bundling little packets of digital

communications together, each packet
of which is addressed to where it
should go. You send these packetls to
either the addressee or another station
which can relay it along. That relay sta-
tion, an automated update of the old
message relay system which founded
a radio relay league, is a digipeater.
Don't confuse this with a conventional
VHF repeater. Whereas the repeater
merely retransmils the received audio
on another frequency, the digipeater re-
generates the received data, thus
cleaning up the data. More on this in
future columns.

Digital communications span the
spectrum from old-fashioned radiotele-
type to the latest computer wizardry,
and “"RTTY Loop" loops around the
same neighborhood. For example, vol-
umes one and two of the PC compali-
bie RTTY programs remain available,
as is a collection of PC archiving utili-
ties. Each collection is over a
megabyte in size, and will fit on a high
density 5° or 3.5" disk, or on a bunch of
low capacily ones. To receive your
copies, send me sufficient media, a
postage-paid return disk mailer, two
dollars in US funds per disk, and be
sure to tell me which collection you
want. Send it all to me at the above
address, and I'll turn it around real
soon. Don't forget to send me your
commenls and questions as well; to
the address above, or via CompuServe
(ppn 75036,2501), Delphi (username
MarcWA3AJR), or America Online
(screen name MarcWA3AJR). 73]

ANY RIG—ANY ANTENNA
AUTOMATICALLY

SMARTUNER"

s get frank about HF antennas. Most hams try to put
resonant antennas up for every band. For those with the
room, great! But for the rest of us, limited to perhaps a
single long wire or some other compromise antenna, the
SGC SMARTUNER is the ideal solution. Its onboard com-
puter selects exactly the right inductance and capacitance
from more than one half million possible combinations.
Thannramnhmﬂ:eaﬂﬁngsuynurﬁgwﬂlrehmm

SGC Building, 13737 S.E. 26th St., Bellevue, WA 98005 USA Fax 206-746-6384 Tel. (206) 746-6310
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AMATEUR RADIO EQUIPMENT

SPACENET 3

At @R

800-942-8873
For Your Best Price

CIRCLE 188 ON READER SERVICE CARD
Let's CHANNEL 21
g&ﬂ%nm
Tal i

Authorized dealer for Icom, Kenwood, Yaesu,
ASTRON, Belden, Bencher, AEA, Cushcraft, MFJ, RF

Concepts,

Hustler, Kantronics, Wilson, Diamond,
Ham-10, Larsen, Wm. M. Nye, B&W, ARRL, Ameritron,
Epson, Farr Corner, DTK

e General Interest & Technical Talk

1057 East 2100 South, Salt Lake City, UT 84106
801-467-8873
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 Programming Suitable for Air
Over Amateur Radio

e Live Call-in Programs

_{INTERFERENCE LlCATION

.“u..

Don't miss...

% 50101000 MHZ “Amateur Radio Weekly”
* Stuck “""’"'“‘“"“3 With your host
= f:"" T:;"“ ; Frank Collins—N6TAF
mme ﬂl&llﬂl . =
i7 C ay = M. EST
& Cell Sites Sﬂurd’i‘yslie; D
New Technology (patented) converts any VHF or UHF FM receiver into a sensitive Doppler shift radio For Air Over Your Repeater!
direction finder. Simply plug into receiver's antenna and external m Eﬁ‘ﬁmlmm
e sl s e b e e AIRTIME AVAILABLE!
= AR (602) 4889755 LTRN, Box 1555, Oak Park, IL 60304-0555
| Fj DOPPLER SYSTEMSINCL ’.1’.1:."11. ﬁiﬁm FAX im 488-1295 708-383-0778
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ABOVE & BEYOND

UHF And Above Operation

C. L. Houghton WBE6IGP
San Diego Microwave Group
6345 Badger Lake Ave.

San Diego CA 92119

Collecting Surplus Surface
Mount Components

This month we'll cover one method
to help you stock your junk box with
some exotic components. Normally,
the removal of the miniature compo-
nents presents a large problem when
undertaken in mass, bul | think you
will be quite pleasantly surprised to
find out how well this method works.

First, a little about the components
that can be reclaimed. Surface mount
components, being very small, make
new construction respeclably smaller
than conventional circuits.

A quick example is a standard IC.
Take any basic device and you will
find that it is available not only in the
standard 14- or 16-pin plastic package
that we are all familiar with, but most
come in surface mount packages as
well. The main difference is size. The
standard 14-pin IC is just over an inch
long, with pin-to-pin spacing of 0.1".
The surface mount equivalent is less
than half the length and about one
quarter the height. See Figure 1 for
the size comparison.

ICs are not the only componenis
that come in these miniature pack-
ages. Resistors, capacitors, induclors,
transistors and a lot more are coming
packaged this way. In fact, | just found
in surplus several mixers for RF that
work over their range of 5 MHz to
2000 MHz. A lot of exotic surface
mount components are being used in
electronic equipment manufacture due
lo size constraints. This should make
more of the older surface mount sys-
terns available in the surplus or scrap
market for amateur use. Be observant
and you might locate a gold mine in
surplus componenis in your local area.

One problem that has hung on with
these packages getting smaller and

smaller is repairing or modifying cir-
cuits. Most people have difficully re-
moving a chip capacitor as it is very
small and must be desoldered on both
ends to remove it from a PC board.
Why are surplus surface mount com-
ponents so attractive when you can't
easily unsolder them with a soldering
iron? Because you don't use a solder-
ing iron. What you want to do is ad-
vance into the 21st century in your sol-
dering techniques. | don't propose that
you go out and purchase a $1,000 sol-
dering station. No, what want you to
do is to spend about $20 and be able
to have some of the best methods of
soldering (or, in our case, unsoldering)
at your fingertips. What device can
you purchase for $20?7 A heal gun.
This device is normally used for re-
moving paint by the blistering method,
then the blistered paint is scraped off.
In our application you will use this
same heat gun for electronic compo-
nent unsoldering, or shrink tubing ap-
plications.

D-text:The heat gun has limitations,
but as long as you know that soft plas-
tic IC sockets and similar devices will
be affected by the gun's intense heat
(meilted) it will be no problem. Sockels
and such can be removed with care,
as can some soft plastic components,
but | don't see much advantage to
keeping them. | find that | wanl the ICs
and electrolytes as well as the tanta-
lums in preference to plastic mounting
hardware. | don't bother with resistors,
although they come loose free for the
ride. These heat guns are capable of
blowing a hot 700 to 800 degree blast
of air in a stream quite similar to a hair
dryer. This will heat up the solder in
about two minutes of air flowing about
the solder junctions in the air stream.

Before using a heat gun to strip a
PC board ol components you can use
a soldering iron and an X-Acto™ knife
or some other means to genlly lift
each lead of delicate components.
When you start to unsolder a PC

 ;
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Bottom Side PC Board
Single Side PC Board

P S I A T LTI II ST LA A ST SIS T 7SS

 :

Copper Foil
/__.—:h_

Figure 1. Standard 14-pin DIF, compared to a surface mount IC. The 14-pin DIP

mounls through holes drilled in the PC board. Surface mount means just that—it is
soldered on the component side of the PC board (no holes).
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board, direct the heat gun's nozzle to
an area on the backside of a PC board
to remove conventional chip compo-
nents first. In some cases you might
just have to tap the board to jostle
loose surface mount components, let-
ting them drop lo a paper below for
collection.

In using a heat gun, apply the ex-
haust (much like a hair dryer, only
much hotter) to the PC board area lo
be heated and position the gun about
half an inch from the surface of the
board. Don't gel too close as this will
only bum the PC board. A half inch to
an inch is about right. You will have to
do a little experimenting with this tech-
nique and | suggest a scrap of PC
board to try for a first attempt. | have
found that positioning the PC board
securely in a bench or drill vice will al-
low you to work rapidly on it. Position
the board vertically for conventional
rear-soldered PC boards and horizon-
tally for surface mount boards. This
leaves both hands free—one for the
heat gun and the other for tapping or
gently removing components with an
X-Acto knife.

Bring the solder to molten tempera-
ture around the components 1o be re-
moved. It will be very apparent as
some of them will squirm aboul their
solder pads. This takes about two
minutes for the initial heat application.
After that, the nearby components
take a much shorter time to detach
from the board. Some of the ICs can
be removed with forceps by gentle lift-
ing (that is, assuming that the com-
ponent leads were not bent when they
were originally inserted on the PC
board).

This process sounds unbelievable
but in actual practice it works quite
well. Last night | unsoldered a PC
board {0 recover some connectors and
ICs from a defective 386-25 MHz com-
puter motherboard. | completed re-
moving all the components from the
board in about 10 minutes. The board
was empty of all chips that were sol-
dered, leaving just the sockets and a
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Photo A. Components removed with a heat gun. Nole the clean pins, even on a
40-pin socket removed from a 386-25 PC board. The 20-pin chips under the 16
MHz crystal show dirty solder leads. These chips were pulled too soon—not all of
the solder was allowed to flow before the chip was pulled.

few of the other components. Bypass
capacitors, clock oscillators, 40-pin
sockets, etc., were all removed in this
operation with the heat gun.

The procedure to use with surface
mount components is much the same,
but instead of directing the heat to the
rear of the board, direct it to the com-
ponent side where the surface mount
parl is attached. This works well to re-
move top-mount components on the
PC board. When a heat gun is used
components retain their exact form
and are nol distorted in the removal
process. If a conventional soldering
iron (pencil type) is used 1o remove a
four-leaded transistor, the leads each
have to be heated and lifted with a
knife. When this operation is complet-
ed, the part is removed but all four
leads have been bent or otherwise de-
formed in the process and sometimes
are quite resistant to being removed
intact. With the heat gun, the only pos-
sible damage that can be subjected to
the part is excessive heal. Most de-
vices lake the operation with the heat
gun well. Just use reason and com-
mon sense. In no case should the PC
board burn or blister or smoke—if it
does you're oo close and there's too
much heat. Back off and give it a little
time. Don't try to rush here.

Don’t rush the solder during its
heating. The part can be pulled off
prematurely, but if you wait a short
time it will come off quite clean without
effort. For instance, when removing a
14-pin or even a 40-pin chip, heat the
board from the solder side for about
two minutes to bring the section of
board to temperature and watch the
solder on the opposite side of the
board. It will soon show signs of being
molten. Don't pull the IC or socket just
yet, even if it seems to come with a lit-
tle pressure. If you wait another 15
seconds or so it will pull off without
pressure and the board will wick off
the excess solder from the part, mak-
ing the pins on the IC clean. You will
not have to clean up the part later if
you take time in this step.



DSP NOISE FILTER

«% | LOW COST - $149 @M

Reduce noise and mterference!

- Automatic noise filter for speech

Eliminate heterodynes!
- Multiple automatic nofch filters

Razor-sharp audio filters!

- 1.8 and 2.4 kHz speech bandpass

- 200 Hz CW bandpass

$149
Model DSP-9

Digital Signal Processing (DSP) technology provides unmatched perfor-
mance in reducing noise and interference. Improve any receiver without
modifications. Su:npl connect between your radio and loudspeaker. Enjoy

cleaner, quieter speech and CW.

Ask about our advanced model DSP-59 with over 300 filter combinations.
Factory assembled - high quality. ORDER TODAY!

Timewave Technology Inc.

2401 Pilot Knob Road, St. Paul, MN 55120

612-452-5939

No-Hands!

When }-:n-ur h:mh are busy. where do vou
waat your HT? ARES teams and paramedics
dﬁlgnﬁl our l.h-l.'it mounted RescuePouch so

they could listen without an earpiece and ralk
llTI &hﬁ&qm it no-hands, Diagonal position-

laces antenna m-:'r the shoulder

your I'm:-e Made of padded ror-proof
Curdurn with quick-release buckles, Adjusts :
M]%"h an %‘iw:: HT Um ue Double madel ¢
Ts or H spar: hhllcl_;] :

Single 531 ﬂnlh]e S-Il +53 P&

AntennasWest
Box S0062.5, Prove UT 84605

RescuePouch -

Order Hotline:

801-373-8425
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DIGI-FIELD

= = —

No more guessing about antenna
performance! DIGI-FIELD field strength
meter has an extraordinary frequency
response. Sniff out 60Hz interference or
check for microwave oven leakage. Check
antennna gain/loss, pattern, polarization,
etc. Easy-to-read 3 1/2" LCD display, low
battery indicator, external antenna option.
Uses standard 9V battery.

DIGI-FIELD
introductory
Price
$119.95

$4.50 s/h
plus tax in CA.

DC to 1.3 GHz

| C ENGINEERING

16350 Ventura Blvd., Suite 125
Encino, CA 91436
Phone/Fax: 818-345-1692
Orders Only: 1-800-343-5358

—

FAX 612-452-4571

VISA/IMC
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UTMOST MODIFICATION BIBLE
THE GREATEST IN ITS TIME, (o

EVEN MORE COMPLETE!N

OVER 50 COMPLETE SYNTHESIZED CRYSTAL CHARTS.
OVER 20 ARE PRECALCULATED MODIFICATION CHARTS.
OVER 80 PLL DNAGHAMS, - SCANNER MODIFIC ATION.
OVER 00 MODIFICATIONS FOR PLL CACS.

OVER 100 HAM RADID MOCHFICATIONS,

TEN METER MODIFICATIONS, LINER SCHEMATR. DESION.
OVER BO0 MIKE WARENG CODES.

ANTENNACOAY, db CGAINL OGS DESION CHARTS.

KDC SOUND 1-800-256-9895 JUST:

5 PINE MEADOW
CONROE. TX 77302 " cvecxon o oioen
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NEW!
70 CM TRANSVERTER
15 WATTS

New for 1993. Assembled in rugged die-cast box.
IF 28-30 MHz; output 15 watts min; rvr N.F. 3dB
typical; 13.8V @ 4 a.max. Swilchable dual L.Q.
allows operation on 432-434 MHz and 435-437
MHz (also available 430 or 436 MHz). Internal
coax relay with type N conn. Requires separate rx
and tx L.F. lines with approx. 1 mw drive on 1x
(compatible with many HF transceivers) and PTT
line grounded on tx. Internal power amp uses
SAU4 linear hybrid module.
DEM 432-155 15 want transverter with 2 frequencies
(432 & 435 MHz) assembled and tested. Price: $395
STILL AVAILABLE

DEM 432K Transverter Kit 100mw
3 PCE's plus parts & xtal (432 or 435)
DEM 432PCB 3pPcESOMLY

| 432PAK Basic Linear Amp, KRt 15w

55
$30
$80

MICHOWA\IE TFIANSVEFITEHS

SHF 1240 Complete Transverter

SHF SYSTEMS No tune linear transverters and transverter kits for
902, 1269, 1266, 2304, 2400, 3456 MHz. All use 2m i.1.g13.8V. Kits
include mixer and L.O. P.C. boards, xtal and all components. Built
units include |.F.JD.C. switchboard, connectors and compact low
profile housing. Other frequency options in amateur band available.
SHF S00K S02-906 MHz SOmW Kit$139 Built $265
SHF 1240K 1296-1300 MHz 10mW Kit$149 Builts265
SHF 1269K 1268-1272 Oscar Mose L10mW Kit$140 Buit§255
SHF 2304K 2304-2308 MHz 10mW Kit§205 Builts32s
SHF 2401K 2400 MHz Mode S rcv Conw  KRS155  BuilltS255
SHF 3456K 3456-3460 MHz 10mW Kit$205 Buills8325
SHFS5T60K 5760 MHzM1296 IF 0.5mW KitS170 BuiltS260
mew 0w 432K 420-450 MHz 10m IF 70mW KitS150 BuastS275

DOWN EAST MICROWAVE
e ]

! Bill Olson, W3HQT T
s Box 2310, RR1 Troy, ME 04987 ==
(207)948-3741 FAX: (207) 948-5157

MICROWAVE AMPLIFIERS

from

DOWN EAST MICROWAVE

Linear Power Amps
for SSB, ATV, FM, 802—1296—2304—3456MHz

2303PA  10mWin 3Wout 1240-1300 MHz 3130
2318 PAM 0.5Win 18Wout  1240-1300 MHz $205
2335PA  10Win35Wout  1240-1300 MHz 3325
2340PA W in 35W out 1240-1300 MHz $355
Z3T0PA  SWin 7OW out 1240-1300 MHz $695
331BPA  1Win 20W out 902-928 MHz $275
3335PA  14Win 40W out 902-928 MHz 3335
S310PA  0mWin 10Wout  S02-528 MHz 150
432PA TOmWin 18Wout  420-450 MHz $180

T/R Switching available, ail 13.8 VDC /Some available in kil form
Low Noise Preamps & preamp kits—432, 902, 1296,
1691, 2304, 2401, 3456 MHz, 5.7 and 10 GHz.

JILNA preamp 6 dBNF 902 MHz 138V §95
23LNA preamp 6dBNF 1296 MHz 138V §9%5
13LNA preamp .7dBNF 2300-2400 MHz 138V $130
1691LNAWP preamp 1dBNF 1691 MHZ mast mounted 13.8Y  §140
4017LNAK  preamp kil 400-1700 MHz 6dB § 40
Preamp kits for 2304-10 GHz Wrile or Call

CALL OR WRITE FOR MORE INFORMATION

DOWN EAST MICROWAVE

Bill Olson, W3HQT
Box 2310, RR1  Troy, ME 04987

(207) 948-3741 FAX: (207) 948-5157

also transverters & preamps 432-5760MHz
antennas 50-5760 MHz by DEM & Rutland Armays

g Write for Free Catalog ?
DOWNEAST MICROWAVE

AR1 BOX 2310 TROY, ME 04887
ph. (207) 948-3741 fax (207) 948-5157
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MICROWAVE ANTENNAS

Loop Yagis, Power Dividers, Stacking Frames, Complete
Array of 902, 910, 1269, 1296, 1691, 2304, 2401, 3456
MHz. For Tropo, EME, Weak Signal, OSCAR, ATV, Re-
peaters, WEFAX, Commercial point to point. Available in
kit form or assembled and tested.

3333LYK 33el loop Yagi Kit 902MHz 185081 § 95.00
2345LYK 45el loopYagiKit  1206MHz 21dBi § 95.00
2445LYK 450l loopYagiKit  1269MHz 21dBi $ 95.00
1844LY  44el loop Yagi{assem) 1691 MHz 21dBi $105.00
2355LYK 5S¢l Superooper Kit 1206MHz 22081  $108.00
1345LYK 45¢l loopYagiKi  2304MHz 21d8i § 79.00
945LYK 456l loopYagiKi  3456MHz 21d8i § 79.00

Now in stock- VHF & UHF Yagi's by Rutland Amays
Other models available. Call or write for catalog.

DOWN EAST MICROWAVE
Bill Olson, W3HQT
Box 2310, RR1 Troy, ME 04987
(207) 948-3741
FAX: (207) 948-5157
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| suggest you invest in a similar unit
thal can be picked up in a well-
stocked hardware store. On the West
Coast they can be obtained in the
*Home Depof™ and “Home Club” type
home handyman stores. You should
not have trouble finding a similar heat
gun as this type of store sells just
about everything, including the kitchen
sink. | checked with Sears and they
have two models of heat gun to chose
from. The first is a Wagner Model
15115, which heats to 850 degrees,
priced at $24.99. The second is a vari-
able heat control type, also from Wag-
ner, with heat to 1100 degrees, priced
at $29.99.

| have not tried either of these two
models from Sears, bul they are quite
similar to the unit | picked up from a
local hardware store. My heat gun is
dual-heat, stating low heat of 700 de-
grees and high heat of about 1500 de-
grees. It's called a “Super Stripper
Mod. 1500" and is made in Taiwan. |
don’t think the upper temperature is
actually reached; | have no way to
measure its temperature output.
Needless to say, a good AC power
connection is required as these heat
guns draw quite a few amps to do
their job efficiently. Extension cords
should not be used as they may limit
output. Some more common exten-
sion cords are construcled from small
diameter conduclors and can't support
the higher currents needed by the
heat gun.

Mailbox Comments

Oscar Franco LU7ATH, from Ar-
gentina, recently corresponded with
me and is working on setting up some
YIG oscillators for the microwave
bands below 5 GHz. | sent him a PC
board for the 5.6 GHz band to assist
his operation. | also sent a few SRA-
11 mixers that are good to 2000 MHz
RF. | hope these assist him in con-
struction projects in Argentina.

The biggest problem in shipping
components to others is the distance
and assurance that the components
do arrive. Air shipment and insurance
can be quite costly. For us here, it's all
too easy to hop in the car and go to
our local parts supplier. We should all
take another look anc be quite thank-
ful that we have the opportunity and
good fortune 1o have electronic super-
markets, or even a Radio Shack, from
which to pick up simple parns. They
are so easy that we forget what il's
like in other paris of the world.

Another traveler | have communi-
cated with is Thad N2QMG. Thad's
current project a 10 GHz wideband
FM transceiver and CW IDer. | have to
redesign the PC board for the IDer to
make it more compact and use fewer
jumpers, but that is just a malter of
ime on my part. There's always a new
PC board to design.

Jean-Yves Trudle VE2BFU is part
of a group of students in Quebec who
are quile interested in weather appli-
cations of radar. He is looking for any

inexpensive components to help out
on projects. He refers to the column
on the 10 GHz amplifier in the
September 1992 issue of 73. He ques-
tions, can il be driven from a low pow-
er Gunn oscillator? Well, the answer is
yes. | use a simple 10 mW Gunn oscil-
lator and 30 dB attenuation on my
work bench to replace all other sys-
tems in amplifier testing. When used
in conjunction with the variable 30 dB
waveguide attenuator, it can be preset
to some low level to test other de-
vices. | use it to provide power (RF
drive) to test traveling wave amplifiers
on 10 GHz.

TWTs require about +1 dBm lo
drive to full amplification of 10 watts
output. The Gunn oscillator works very
well in this application. It can be used
in conjunction with a solid-state ampli-
fier just as well. However, | must
siress the oulpul alienualor as it is a
must in all applications. Don't ever
overdrive amplifiers as it could result
in destruction of your test device, de-
pending on the power level used. See
Figure 1, my test 10 GHz Gunn oscil-
lator. The only drawback with a Gunn
oscillator is frequency instability, but
as a power driving source they work
exceedingly well and are inexpensive.

A letter from Hugh Duff VE3OYH
requesls permission o use the amplifi-
er schematic | published in the
September 1989 issue of 73 maga-
Zzine. it concemed an SSEB biasing
scheme and power amplifier schemat-

ic for a 6 meter amp | constructed for
my IC-551. The design was not spe-
cial. It used application notes thal
were available from transistor manu-
facturing companies at that time. What
| did was try the circuit (class C) and
maodify it to an SSB class of circuit for
linear operation—kind of a class A/B
type of operation. In class C no DC
power is drawn from the device until
driven by RF. In class B's and later
class A's, some current is drawn with-
out RF drive to set up the stage to-
wards linear operation.

Also, Hugh is looking for some of
the FM accessory boards for the IC-
551. Any help out there on the PC
boards? Contact Hugh Dufi VE3OYH,
136 Baronwood Cri., Brampton, On-
tario, Canada L6V-3H8,

Steve Carlisle VETAHL writes that
he has obtained some microwave
waveguide material for 10 GHz and
would be willing to make some avail-
able for interested parties. Steve is lo-
cated in Port Hardy, B.C., Canada,
and can be contacted at (604) 9489-
8588 (after 6 p.m. PST). The material
he has includes 12-foot sections of
WG-16 (1/2" by 1" 0.d.) and a variety
of bends and straight sections. Detec-
tor mounts and hybrids are also avail-
able. Contact Steve for particulars.

Well, that's it for this month. As al-
ways, | will be glad lo answer ques-
tions regarding this and other related
subjects. Please sent an SASE for
prompt reply. 73 Chuck WBsIGP Bl

ATV CONVERTERS -« HF LINEAR AMPLIFIERS

HF AMPLIFIERS por MOTOROLA BULLETINS

DISCOVER THE WORLD OF
FAST SCAN TELEVISION

NO RADIALS
NO RESISTORS

fpr HE Amplifiers Described
rcm e S YOROLA D £ NO COMPROMISE
ANTSE 300W §160.70 EB6Y 140W § 88.65 FIVE EXCELLENT REVIEWS JUST
ANTE2 180W § 93.75 EBITA 300W $139.20
ANTTOH 20W 1 93,10 gl :::H; Model 09 Hest Sink(6.5x13 DONTHAPFEN BY CHANCE
AR313 100W $403.00 T EMELS Cannar :'.'..-Lh:.u::;'i";ii'f:f'_: CALL US FOR A FREE CATALOG.
: = et *See roview In Oci. 73, 1984 *Sepl. 73,1885  March 73, 1906
NEW! 1K WATT 2-50 MHz Amplifier We alec stock Herd —to=Find parts CO, Dec. 1988 Mar. W.R. 84 .
POWER SPLITTERS and COMBINERS CHIP CAPS —Kemet /ATC r_
LA, 0—450.. i 05 Wit b - :-.;t'umm 'i"ﬂﬁh‘#ﬂ ﬁﬁ:ﬂ;:s Uneico [Semco B".AL Cﬂ“ F'.ANY ‘
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1200 Watt PEP d=Port oo ::t:: :;'H?ul Florissant, Colorado B0816
ARCO TRIMMER (719) 687-0650 @

VEI0—30 /48 RF Chaks ..o
LN — 500 —38 Fervite Bond .
Brosdbsnd HF Tranaformers

Add 153 for shippimg and handlng

TS Watt Model BTSA______
A paddable wn ot or wired /Lestied

l“l‘ﬂﬁh
rﬂm*“ﬂphﬂ.,ﬂ--ﬂlf-’-ﬁﬂm

mz:mfl CCI inc.

508 Millstone Drive * Xenia, Ohio 45385 * [513) 4260600
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Factory Authorized Dealer & Service For

Li

--L':?;‘-.‘-L.m.fm-- KENWOOD

i

E;'IEI ::?1; ::;n YA Es U

S -

el ICOM

Audio 6.2 N
Call Us For

9:00 am - 5:30 pm
weekdays

Weekends and evenings
by appointment.

Western New York 's finest amatuar radio dealer.

PH. (716) 664-6345

(BOQ) 752-8813 for orders only

Great Prices & Great Service

TOLL FREE ORDER LINE 1-800-J44-3144
Cordrwrial US 8 Teoas

[ EaaL L

THE

s aRPOPAT TERAY

CENTER

COMMUNICATIONS

453 Buffalo Street
Jamestown, New York 14701

<ALES AMATEUR RADIO SERVICE

57T30Mobud  San Antonio, TX 78238
FAX (512) 547-8007

(512) 6806110
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Radio Fun is packed full of

information to help you get more fun
out of amateur radio. Basic ‘*how-to’" articles

will get you up and running on packet, ATV, RTTY,
DXing, and the dozens of other activities that make amateur radio
such a great hobby. You'll get equipment reviews geared toward the

newcomer. We'll help you upgrade to a higher class license with

monthly columns designed to teach you what you need to know in a fun
and exciting way. You'll find it all, and more, in the pages of Radio Fun.

Don’t wait another minute. Subscribe today for only $12.97 for one

year. That's 12 issues of the only ham radio magazine that 1s geared
especially for the newcomer, or any ham who wants to get more fun and
excitement out of amateur radio—Radio Fun'!

12 issues for only $12.97

-

Radio Fun

““The beginner’s guide to the exciting
world of amateur radio.”’

YES! Sign me up right now!

12 issues of Radio Fun
for $12.97.

NAME

CALL

ADDRESS

STATE

| AR

ZIP

Visa

Class License ___

OSTsubscriber

Year licensed ___
CQ Subscriber —___

Mail to: Radio Fun, P.O. Box 4926, Manchester, NH 03108
[Or call 800-257-2346 (in NH call 625-1163), FAX: 603-669-2835]

EXPIRES
73 Subscriber __

Canada add $7.00 plus .70 GST. Foreign add $12.00 surface, $36.00 airmail. Newsstand Rate $18.00. Basic
Subscription Rate $14.97,
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szm-m HAND-HELD S iop ol fecwmo
THE SIGNAL! PHASE SENSE : Where is technology leading us? F more
ANTENNAS FOR +9 db Co-Linear "MultiWave" Base mmﬁmwtﬂilm&m
= j VEF DIRECTION Station Double 5/8 over 1/4 wave nents to be efficiently managed. Who do you turn to?
#8 FINDING. USES delivers up to +9 db gain. All fibergiass | |y pouse 18l of course. We have a highly |
ANY FM XCVR. & solid aluminum construction. Fits S P Y e RN T
| COMPASS GIVES masts up to 1-1/2". 2 Meter Base RO S
DIRECTION. Station 10' lEnglh technology, over years Siness.
ARMS FOLD FOR supply all your computer needs.
| STDRRGE- T&-PE l'l'l'-ll.-lI-I-l!'llI'll'llllllllllillll'lill:
VF-142 COVERS Complete Systems built to your Specs :
Eggggzz-rqgﬁ & . *  Motherboards (ISA, EISA, VL Bus) -
. ER . :
MODELS AVAILABLE. +$4.00 S&H : Memory Froducts -
| WRITE OR CALL FOR (SC RES. 5% SALES TAX) : Hard Drive and Mass Storage :
- MORE INFO. CHECK IN ADVANCE OR C.O.D. . Video Imaging Products .
PING & TYPE VF-142 ALSO AVAILABLE IN 220 & 440 * Networking and Connectivity Products :
CA. ADD TAX) $129.95 619- - and much more | .
555_1319 LA E A RN EE SR RN EREREREE SN EEEEE R RSN RN
RADIO ENGINEERS /“ 4 @ Send in $2.00 for a catalog (refundable).
3941 MT. BRUNDAGE AVE. i . Micro House, Ltd.
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DUCKTAILS! @

Counterpoise Radials
Dramatically Improves Your HTs Performance!

only $4.95

Douglas RF Devices

P.Q. Box 246925 » Sacramento, CA + 95824
Specify band(s) when ordering. Dual band add §1.00.
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HamCall / CD-ROM

500,000 HAMS plus
1,000's of Public Domain
Amateur Radio Programs and Data
Mow with International

¢ CD-ROM Disc ... $50.00
Shipping (per order) $5.00

BucxowmasTenr Publishing
Rowute 4, Box 1630 Mineral, YA 23117

S A M Amateur Radio
Callsign Database

CIRCLE 231 ON . E For your PC Compatible. Find Hams by

NEADERSERWICECARD | Calisign or Name. Browse thru calls. Full
export by QTH with custom output. All
U.S. and Canada Calls. Ideal for mailing

| WIRELESS CABLE - IFTS - MMDS - Amatesr TV
Ulira High Gain 50db(+) » Tuneable 19 1o 2.7 Ghe

lists, QSLs, etc. Uses 16 MB Hard Disk.

g b el Ly High Density Floppy (1.44 or 1.2) required J03-804 5777 _S00:282-5628
- 20-Channel Dish System _ $12495 for install. Updates and options available. CIRCLE 56 ON READER SERVICE CARD
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CIRCLE 249 ON READER SERVICE CARD : PE;’"TET:E'?E&"M cutting S Tt Bt ARV §15.05
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Caller ID's, Scanners, Bug & Phons Tap Detectors & More! Techote #124-C. SS95 ppd USA  Ordey Mob-Line: _AddSS Pall

TELEPHONE RECGRODING SYSTEM = 10 hour extended play e
(5 hours per side), complete $145.95 ppd.

FOR CATALOG SEND $5.00 TO...
P.O. Box 337, Buffale, NY 14226 (718) 8013478
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SUPER QRP TRANSMITTER!

Iit's so easy — It's ready to go! 3
w E=—as -| | Simplex Repeater System
S e A : >3] | -Handie Talkie ready - Plugs into spk/mic jacks
<5 3. WL SR : : o - 32 or 65 Second operation - 32K bit operation
Eg : o :'Ir-f;" 3 . _ g; - 2 mode operation, Announce or Repeater
E a ' Al . )‘ 2 ' % o - Commercial quality 3.2 kHz pass band
@] (1 3 e < - Amateur supporting emergency communications
A B e - - Club meetings announcements

- Test repealer sight locations

- Agronaulical relays

- Security personnel

- Hiking, fishing, back packing, exploring
- Licensed to your call

- Great wired into your mobile

Completely buill and tested, EXTREMELY high quality.
* Complele low power CW transmilter
* Upto 2-2% watts RF output = 10-16VDC operation
s Excellent keying characteristics
» Departmen! ol Delense MIL-Spec. power amplifier(s)
* Compact, rugged and “air ready"
* Undergoes stringent assembly & inspection process

ARK 40

SYNTHESIZED QRP CW TRANSCEIVER KIT
= Superhet single signal receiver = FULL QSK

fpeay nsee, '3 WOJ| papnjow JON Olpey

» Synthesized to 100 Hz * Sinewave sidetone = Superior QRP world-wide, military grade
* RIT +/- 500 Hz * 12 VDC powered Just connect a battery, antenna, key and plug in your
*UP > + 10 dbm * Rugged extruded chassis favorite crystal—that's it—BEST GLOBAL VALUE!
. gﬁ muﬁ:;u . f:é:;;:;i d ALL Prices now include lirst class shipping, worid-wide. |
* CW audio filter » Silkscreened PCB's Overseas: Postal money order or U.S. correspondent bank.
* immediate recovery AGC = GUARANTEED TO WORK" SWi-3OM 330 Options: Dual power amplifiers— DPA $4
* 3-4 waits out * Product of USA SW1-40M $31 Dual driver stages— DDS §2
Complets - a8t 30d ey power L Antenna SW1-20M 532 Metal Case wBCA jacks. “air ready™— $11
ADMEET Kt e e $269.95 SWL1T/M §32 Combat Case, black epoxy brick, rf shield,
Optional adj. speed Keyer _........... ... S 39.95 SW1-15M 833  requires special SW1— P.UR.
Shipping & Handling ........ P e s oo o ot B S 8.30 SW1-12M $£34  Xials: 28110, 28060, 24900, 21160, 21110

MD residenis add 5% sales tax SW1i-10M $34 21060, 18074, 14060, 10115, 10106, 7125

*Call or write for details

W S 3 S ENGINEERING ‘@

SWi1-80M $35 7110. 7040, 7030, 3710, 3700, 35680 3535 kHz
SW1-160M 340 £6.95 each

ase) Jeyiee” jeuopdo p5'22$  Aouelnd SN CH'S + 00'991%

I’ s Amazing what Simplex can do Bener!

14102 BROWN RD | US Digital Co US Money Order - Prompt Service
B R RS MD 21783 RYAN COMMUNICATIONS 380 Rougeau Ave  Cerlified Cheque - Prompt Servics
(301) 418-0661 FAX (301) 416-0963 Box 111E Camelot Rd | Portersville, PA 16051, USA Winnipeg, MB. Personal Cheque. Clearing Time

CIRCLE 294 ON READER SERVICE CARD | Canada R2C 4A2  phone (204) 661-6859
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Amie Johnson N1BAC
43 Oid Homestead Hwy.
N. Swanzey NH 03431

Notes from FN42

Reward time is here again! What
am | talking about? The rewards we
receive when we help others become
hams. Also rewarding is seeing those
we helped become hams last year
volunteer to help in this year's class-
es.

How easy (or hard) is it to host a
ham class? | can only speak for my-
self, but | don't think that it is too hard
il one person will provide the coordi-
nation and many others get involved
and help teach the lessons. What it
takes is having the vision o make it
happen, letting others know about that
vision, and talking it up to those who
are active hams.

Luckily, the effort in the Keene,
New Hampshire, area really started
last year after completing the previous
ham class and examinations. All
those involved last year said that they
wanled fo do it again. It was decided
to continue to offer the classes once
each year. We decided that the class-
es worked best during the school
year, preferably between January and
June, so we sel a teniative start date
in February.

Around December, discussion of
the ham classes slarted to flow on the
radio and over coffee. Those of us
who helped teach the classes lasl
year asked Doug KD1GJ if he would
lead the effort again this year, and he
agreed. Off to a good beginning.

January arrives. Meeting time
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again, this time to decide when to
siart the sessions and who was going
to teach which modules. Before we
decided on a dale, Doug announced
that a new ham club in the area, the
Cheshire County DX Amateur Radio
Club, was willing to sponsor the effort.
It is certainly nice lo have the support
of a larger group of hams.

The decision was made lo offer the
classes one evening a week and o go
for 10 weeks, with the test in the 11th
week. Each class would last for ap-
proximately 2-1/2 hours, with a break,
and cover three to four modules.
Doug, organized as usual, brought the
syllabus from last year, and then it
was lime to selecl modules o leach.
That really took very little time be-
cause just about all the modules (with
a few exceplions) would be taught by
the person who taught it last year.

We are very lucky that one of the
largest employers in Keene, Markem
Corporation, is also very apprecialive
of the hams within ils organization
and is aliowing us fo hold the classes
in its faciiities. Markem is also allow-
ing VE lesling at the same localion
four times each year.

February 15th is just several weeks
away as | write this column. Lesson
plans are being put together by the in-
structors and hands-on demonsira-
tions are being developed. The oid
excitement is coming back and siart-
ing to bubble to the surface. If you
have never felt that excitement, try it
you'll like it!

Well, I'll let you know in the future
how things work out, but I bet they will
tum out great.

Lastly, I hope thal
you enjoy the two QSL
cards from Japan.
There is something
about the artistry and
colors from Japan that
sel their pictures and
architecture apart from
the rest of the world. |
am very lucky that
David sent two of his
QSL cards because
one of them is going to
stay here on my wall.
Now [ just have to find
him on the air to really
deserve it.

Until next month,
73.—Amie, N1BAC

Roundup

Pakistan [t is with
greal happiness that
the Larkana Amateur
and SW Listeners
Club celebrated its
2nd anniversary on 6
Nov. 1992.

We invited many

Canadian hams, Mr. Rod Black and
Mr. Mark Naylor, who are now working
in Pakistan with a Christian mission.
Mr. Black briefly informed the audi-
ence about the fantastic hobby of ham
radio and donated some books to our
club. After the program was over, 20
interested people filled outl the mem-
bership forms of the club. We have
about 50 books about electronics and
amateur radio in our library.

Our radio equipmenl presently con-
sists of a Drake TRM-34 (100 watts)
SSB Marine transceiver that operates
on the 2, 4, and 8 MHz bands. Does
anyone know if this radio can be con-
veried to the ham bands, or would
anyone like to exchange this radio for
an SSB QRP transceiver? The radio
would have to have the 20 meler
band. We also have a vintage Radio
Holland Type BC 348JW communica-
tion receiver with frequency coverage
of 200 kHz to 18 MHz in six bands.
We are inlerested in trading this radio
as well for an SSB QRP radio. As you
can see, we have no radios to get on
the air because of the great expense,
s0 we would definitely appreciate any-
thing that you might have that you
could donate to us or trade with us.

________

Lo _.II.-

Photo A. A few members of the Larkana Amateur & SW Listeners Club.

Please communicate with us at this
address: Arshad H. Quadn (AP2AHQ),
Larkana Amateur & SW Listeners
Club, No 1989/A 1, Shaikh Street, Kar-
ma Bagh Larkana, 77150, (Sindh)

" Pakistan.

Russia Downloaded from packet,
initiated by Sandy Lynch WAG6BXH:
The following message was recently
received here from  Andy
RW3AH/WLT7AP. | think he and Ed
NT2X wrote it together; the info may
be of interest to others. 73 de Sandy
WAEBBXH/7J1ABY [WAGBXH @
NOARY].

Ham Radio in CIS Becoming
Expen$ive There are serious troubles
looming on the horizon for the ama-
teurs of the former USSR. Obsessed
with “market economy,” people in
charge of Amateur Radio Service on
the government level have imposed
(or will impose very soon) substantial
fees for the privilege of operating on
the air.

The First Class license (equivalent
of the US Extra) will cost a ham 120
rubles per annum. To enter any con-
tesls, one would fork over 240 rubles
per year, in addition to the above. It
won't maltler if you run 100 watts or 10

S AF ot

Photo C. The beautiful QSL card of 7J6CBQ, David Cowhig, Hambassador to Oki-

nawa, Japan.

people to celebrate
with us, including two
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kW. Special calls call for yet more
money. In US currency this doesn't
look like much ($1 = S00 rubles), but it
sets a dangerous patlern—pay for
whal once was free, and expect an in-
crease anytime. The opinions of ham
ops were never requested, it seems.

In addition, getling a contest certifi-
cate via the bureau would cost five
rubles, receiving a single card via the
bureau now costs 50 kopecks, send-
ing a single card abroad via the bu-
reau would cost two rubles 15
kopecks. An airmail letter from Russia
to anywhere in the world now costs 75
rubles.

Since the prevailing majority of
hams can't afford to send airmail let-
ters (the average salary now stands at
three to four thousands rubles per
month) in quantity, and because the
foreign mail isn't getting through to
Russia, those U-cards will become
very rare indeed very soon. Moscow
hams repon piles upon piles of incom-
ing QSLs at Box 88 that don't and
won'l get processed, The bureau is
broke and can’'l pay its employees or
its own malling expenses. Again, hold
onto your CIS cards, don't mail them
over there until the situation is re-
solved.

On the related subject: January
1993 was sel as a time frame for the
changeover of current amateur call-
sign allocations to a new system.

Ninety-five percent of all Ukrainian
calls will change as well as a substan-
tial amount ol Russian calls, if the
new system is implemented. Other re-
publics will see a full 100% change of
existing calls. As was announced ear-
lier, the new allocations were as-
signed without any consultations with
hams, thus the amateur community of
the former USSR republics is in a
state of turmoil. Nobody knows whal
will take place, when and how.

Letters were sent o the ITU, irying
to stop the new assignment; govern-
ment offices responsible for communi-
cations were petitioned without any
obvious results. There is talk about
having hams retain the present call-
sign system, while commercial and
utility calls would be converted. At this
time, it is all pure speculation and no
decisions on this explosive topic were
rendered. There would be no special
calls assigned within the CIS for 1993,
| was told, pending the outcome of the
above.

As always, we will provide more
details as they become available.

73 de Andy RW3AH/WL7AP, 19
Jan. 1993, RW3AH @ RK3KF.#MSK.
RUS.EU

Switzerland From the Intemnation-
al Telecommunication Union (ITU)
Press: The ITU has issued the first
series of telecommunication indicators
covering all republics of the former

Soviet Union: Commonwealth of Inde-
pendent States (CIS), the Baltic
States, and the Republic of Georgia.

A joint collaboration of the ITU's
Telecommunications Development
Bureau and the OECD Centre for Co-
Operation with the European
Economies in Transition, Telecommu-
nication Indicators of the Former Sovi-
et Union highlights the current state of
telecommunications in the region. It
has over 30 lables and charts and in-
cludes regional lotals and averages.

An analysis of the data shows that
the telecommunication seclor has
been characterized by under-invest-
ment over a long period, resulting in
an urgent need for network modern-
ization to meel the requirements of
the population and the emerging mar-
ket economies.

The supply of telecommunication
services also varies greally from one
republic to another, with an average of
main telephone lines per 100 inhabi-
lants for the former Soviet Union of 14
(Baltic states average over 20, the
Central Asian republics less than 10,
and Belarus, Ukraine, and the Rus-
sian Federation close to the average).

Highlights of the slatistical compila-
lions include: an official wailing list of
over 18 million lines (about half the
number of existing subscribers, which
probably underestimates the tolal de-
mand), automatic local networks but

with low levels of digitization and old
exchanges; an estimated investment
of US$30 billion to attain a telephone
density of 30 main lines per 100 in-
habitants by the year 2005, requiring
the installation of 60 million main
lines; an average level of telecommu-
nications development about the
same as Central and Eastermn Europe
and similar to the situation in Westemn
Europe in the 1970s.

The dala is available both in hard
copy and diskette formats with
STARS (Socioeconomic Time Series
Access and Retrieval System)—a us-
er-friendly retrieval software for use
with microcomputers. For more infor-
mation and permission to reproduce
any part of the publication, please
contact: Mr. Michael Minges, Informa-
tion Services/Telecommunications De-
velopment Bureau, International
Telecommunication Union, Place des
Nations, CH-1211 Geneva 20,
Switzerland. Telephone: +41 22 730
5519; FAX: +41 22 730 5484.

OKINAWA—JAPAN

David Cowhig 7J6CBQYWAI1LBP

AmCon Naha

FBU PSC 556, Box 840

FPO AP 96372-0840

Thanks to 73 Magazine for ap-
pointing me Hambassador to Oki-
nawa, Japan. | am unworthy. The true
hambassador to Japan is Ambas-

P.O. Box 6522
220 N. Fulton Ave.
Evansville, IN 47719-0522

Store Hours
MON-FRI:8AM-5PM
SAT:9AM -3 PM
CENTRAL TIME

SEND A SELF ADDRESSED STAMPED
(2STAMPS) ENVELOPE (SASE) FOR
NEW AND USED EQUIPMENT SHEETS.

WARRANTY SERVICE CENTER FOR:
ICOM, KENWOOD, YAESU

FOR SERVICE INFORMATION CALL
(812) 422-0252
MONDAY - FRIDAY

TERAMS:

Prices Do Nol Include Shipping
Price and Availability Subject (o
Change Withou! Notice
Most Orders Shipped The Same Day
COD's Welcome

S ECE

800-

AEA

PK-900 New Multi-Mode Controller CALL
PK-232MBX Multi-Mode Controlier $314 .95
PK-B8 RS-232 Packet Controlier 134 .95
PCB-B88 Packet Board—IBM 164.95
ALINCO

DR-600 2M /440 MHz Deluxe Mobile CALL
DR-570T 45W 2M/35W UHF .. CALL
DR-119T 50W 2 Meter . . CALL
DJ-F1 2M, 5W HT : CALL
DJ-580T 2M /440 HT CALL
DR-1200 25 wan Data Radio CALL
DJ-180T New 2M_ HT __ CALL
AMERITRON

AL-811 three B11A Tubes $579.95
AL-B11H Four 811A Tubes 709.85
AL-808 One 3-500Z Tube 1074.95
RCS-4V 4 Posiion Wireless 129.95
ASTRON

R5-12A 912 Amp . . . $71.95
R5-20A 16-20 Amp. .89.95
RS-35A 25-35 Amp 144 .95
RS-50A 37-50 Amp 199.95
RS-20M 16-20 Amp. w/Meters 111.95
RS-35M 25-35 Amp. w/Meters 159.95
RS-50M 37-50 Amp. w/Meters 229.95
BUTTERNUT

HFEVX & Band Vertical $169 85
ATT-12 17 & 12 Meter Kil 44.95
TBR-160S 160M 64.95
CS!

BOO New Interconnact . $309.95
P.P V Multi-Mode Interconnec! 479.95
COMET

CA-Zx4MAX 2M /440 4 5/11 G 18°4" $169.95
CA-2x4FX 2M/ 480 4 5/2 251" 94 .95
CX-224 2M/220/ 440 Triband Mobile B6.95

729-4373

NATIONWIDE & CANADA
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CUSHCRAFT

A4S HF Tribander $379.95
A3S 10,15,20M Tribander 319.585
R7 Seven Band Vertical 369.95
DIAMOND

X-2006/8dbB.3" 2M /44D $134.95
X-510NAB.3/11.7db 17.2" 2M /440 179.95
HEIL

Boom MIC Set (Wired) $77.95
ICOM

IC-728 Mew HF Transceiver CALL
IC-737 New HF Transceiver CALL
IC-735 General Coverage HF Xcvr CALL
IC-725 General Coverage HF Xcvr CALL
IC-21A New 2 Meter HT CALL
IC-W21AT New Dualband HT CALL
IC-2SRA 2M, HT, 25-905 MMz Rx CALL
IC-R72 HF General Cov. Receiver CALL
IC-R7T100 VHF/UHF Receiver CALL
JeCOM

Magic Notch, Auto Notch Audio Filter . $104.95
JPS

NIR10 Noise Reduction Unit $314.95
KANTRONICS

KAM All Mode $279.95
KPC-3 Mini TNC 11495
KENWOOD

TS-950SDX Delux Digital Xcwr CALL
TS-B50SAT Xcwr w/Receiver, Tuner CALL
1S-450SAT Compact Xcvr CALL
T5-505 New Mini HF Xcvr CALL
TM-T41A 50W. 2M/440MHz CALL
TM-241A 50W, 2M, FM. HT CALL
TM-742 New Dual Band Mobile CALL
TM-732A 2M /440 Mobile CALL
TH-28A New 2 Meter Handheld CALL
TH-TBA New 2M /440 Handheld CALL
LARSEN

2N . 440 MHz Mag Mount Antenna $62 95

LARGE STOCK OF NEW AND USED EQUIPMENT.

ORDERS & PRICE CHECKS

MFJ (LARGE STOCK-COMPETITIVE PRICES)
QA9C KW PEP Antenna Tuner $299 55

986 IKW PEP Antenna Tuner 254.95
921 300W, 2M /220 Tuner 62.95
G49EF 300W M1r/ DL/ Swilch/Bin 129.95
209 HF /VHF SWR Analyzer 99.95
490 Memory Keyer/Paddle Comba 149.95
1214 Color Fax, RTTY, CW, ASCII .149.95
12787 Turbo Multi-Mode Cnlr . . . '319.95
1278 Multi-Made Controller 244.95
1274 Packet Conlroller 139.95
12708 TAPR TNC-2 Clone 119.95
249 SWR Analyzer W/Freq. Counter 179.95
8020, 20 Meter ORP, CW Xcwr 154 95
12728 TNC Mic interface Switch 34.95
1763, 2M 3 &l Beam 3895
1 TR4 Super Loop Antenna 179.95
RF Concepts

2-23 2/30W 2M Amp w/Pre-amp $119.85
2-317 30/170W 2M Amp . .. 244.95
4-11010/100W 440MHz Amp | 324.95
2/70G 3/30-5/20W 2M 7440 Amp 234.95
STANDARD

CS58A 2M /440 MHz HT w/CTCSS $514 95
C168A 2M Sub-Mini Detuxe HT 319.95
C22BA 2M /220 MT w/CTCSS 549.95
VALOR

PA-555 2N /440 Base Antenna 158.95
YAESU

FT-1000D 200W Deiyxe HF Xcvr CALL
FT-1000 200W HF Xcvr CALL
FT-990 100W HF Xcvr N CALL
FT-B90 High Pertormance HF Xcvr CALL
FT-TA7GX HF Xcvr ! CALL
FT-736R Xcwr 144-148, 430-450 CALL
FT-5200 2M /240 50/35W CALL
FT-2400H 2M 50W CALL
FT-530 New Dua! Bang HT CALL
F1-415 Delux 2M_. HT CALL

LOCAL INFORMATION

812-422-023 1

FAX 812-422-4253
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Rack Shelves
Rack Equipment Cabinets
Antenna Grounding Kits

Tower Mounled Box Kits
Dipole Hangers
Power Divider Kits Other enclosures

Small sheets Aluminum and Brass

Charles Byers K3IWK
5120 Harmony Grove Road, Dover, PA 17315
Phone 717-292-4901

Chassis Kits

| Cabinet Kits
Assembled Cabinets
Slope Box Kits
UHF-& VHF Antenna

EEGLEEEEUH HE!D'EI!SER\\‘H:EEAHH

PAY TV AND SATELLITE DESCRAMBLING

1993 EDITION =

includes programming cable box chips, hacking B-MAC, wirgless cable
(MMDS) gescrambiing. bullets, PLUS fxes and much more, ONLY $18.95
Other PAY TV and SATELLITE DESCRAMBLING volumes: Volume 1 |
| (BASICS), 1589, 1991, and 1992, §$15.95 each. Different turm-ons, bypasses,
ECM's, schematics and counter ECM's in each. THE COMPLEAT WIZZARD.
using the VCIl data stream, $15.95. Any 3/532.95 or 5/354.95._SCRAMBLING
monthly, keep up wilh the latest in satelite and cable descrambling.
Everything that's new $32.95/yr, QUR BEST DEAL, (everything here) the video
and much more for only $129.95. New catalog 31.

SCRAMBLING NEWS

1552 Heriel Ave.. #1223, Buffalo, NY 14216
VoiceFAX (T16) BT4-2085. Add %6 ior COD

CIRCLE 36 ON READER SERVICE CARD

THIS MONTH'S GDGDIE FROM THE CANDY STORE
-21 AT

! UNDER $560.00

Similar Savings On Yaesu, Astron,
lcom, Hy-Gain, Alinco, Elc. AL T.O

ASTRON RS-204A $85 .90
Over 9039 Ham Hems in Stock, all Prices, Cash FOB Preston.
More Specials in HAM-ADS. Locking for Something not Listed?
Call Today (208) 852-0830
ROSS DISTRIBUTING COMPANY

78 5. State Sireet, Preston, id. 83263
Hours Tus.-Fri. 9-6 - -2 Mondays. Closed Sat. & Sun.
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1993 CALL DIRECTORY
(On Microfiche)

Call Directory
Name Index
Geographic Index

All three — $25

Shipping per order $3
BUCKMASTER PUBLISHING
Mineral, Virginia 23117

703: 894-5777  800: 282-5628
CIRCLE 170 ON READER SERVICE CARD

ICOM Service Specialist
17 years experience with ICOM
will service most ICOM models

NO MINIMUM LABOR CHARGE!
MODS PERFORMED! FAST TURNAROUND!

Also service KDK and some Kenwood (call first)

ITECH

Lewisville West Center
701 S. I-35E. Suite 115
Lewisville, TX 75067
NW comer of |-35E & Fox Av.

| Phone: 214-219-1490 Fax: 214-219-1687
Fred Paimer WASWZD Bea Palmer WB5QCY
ITECH also buys inoperative ICOM & KDK ham, |

business, marine or aviation radios.
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COMTELCD INDUSTRIES

’%

Take Yobile! MAGNET
s MOUNT

Dual Band Mobile °
140 mh:, 440 mhz

{ llulti-Whip Mobile
" 140 mhz, 220 mhz, 440 mhz
150 Watt Power Rating

Supplied with 12ft of RG58 Coax
Choice of BNC or PL258 Connector

1-800-634-4622
Quality products Made in the U.S A =
ey COMTELCO INDUSTRIES INC. a.
SN 501 Mitchell Rd., Glendale His., L6013

CIRCLE 15 ON READER SERVICE CARD

CELEBRATING OUR

20th ANNIVERSARY!

Call Today To Check Our Anniversary Specials
BUY-SELL-TRADE
Call or write for current flyer |

WOLFE COMMUNICATIONS
1113 Central Avenue - Billings, MT 59102

] 406-252-9220 }
CIRCLE 20 ON READER SERVICE CARD

All Band
Field Day Antenna

Moy pruning, No tuning, Mo knobs 10 twist.
TNT is No-tune on 80 cw, 40, 20, 17, 12, 10. TNT/2 is No-tune on 40,
20, 10, Work other bands w,/ tuner. DX & Gain risc w/ frequency.
Ready to Use Kink-proof No Traps or Resistors
Includes wsolation W-Scaled Insulated o 3000 Y
balun & 99 fi RCAx Loww Noise Raicd 500 Watts

The modern M'H + %A

o o ﬂ P

Tortmmie 85 %5 pyud + 55

Antennas West Hl".ln:fﬂm & fi ;.;..3- PaH
Hotling Ser 801-373-8425

i New TNC? Old pro nbonmuhhlowm?
lﬂumﬁmﬁmiﬁds-unmmmmnfnﬂmauchnmm
.'Iiaxcmngusm.mﬁﬂlﬁrﬂt“ anﬁundmcmvefhre& '
bonus issues. Stort getting the most from your packet setup! 1

SEMND FERSONAL CHECK OF MONEY DROER (LS PUNDS) TEH0A4 3 TO i

Packet Power, PO Bax 189 BuluanX?lIE?

e e o= m o o o o o . -
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eﬁ ONLY $50!
\6‘;69& K ERFACE

Have your uwn repeater or link system!

Lasy ropoaier sciup withowt modificalion 1o your radio gear. ssmply
plug in and go' ldcal for cmergency or ponable/mobile ropeaters!
The BRI-2 works with ANY receiver (or scanner) and ANY trans-
milter. Super sensitive VOX operation makes sctup guick.
Includes Hung and timeout timers, Passive audio interface for clean
sudio, Only 4.5" x 3.5" & 15" and ¢hadce of 12 VDO or 9V batlery
power (please specily when ordering). ORDER BRI-2 $50.

links order cor BRI-3-DUVAL mods=l whnh isntamy two ol

GHODER- BEI-2-DUAL b

For o« hirec Lhodun
iod pRuped gm EEE becow
Tha BRI-1-EB e & Seilf | "“reoels bhaa™ Slerfste s pou el el ypasr
rapaater aeih other fregesscie o epeslery Sammie msd salp 0 e

GHDER BRI-T-BS 181
MANY MORE PRODUCTS, CALL/WRITE FOR INFOS

JELECTRON PROCESSING, INC L:
PO BOX 683 CEDAR, MI 49621 {EIE} 228-7020
MINY wdd salss inx alas

Pleaas sl 3% shap/ bansdl US B8 Cannds AN HI

VOX CONTROLLER

Repeater/Rmt Base/Cross Band
using your radios and mic connector
No internal connections to radios
8-16 VDC/over and reversed voltage protection
three minute time-out-timer
Will work with two or three wire Audio/PTT circuits
BC - | for single receiver and transmiltter......534.95
BC - 2 for two receivers and transmitiers......564.95
The BC - 2 operates as two seperate repeaters, as
linked repeaters or repeater fremote base
- == For all VOX type controllers ---
ID/Patch/DTMF controller with 8 latched outpuls
Send SASE for latest product brochures and prices
Add $4.00 shipping and handling

BOX Products (901) 968-5416
P.O. Box 57 Lexington, TN 38351

CIRCLE 137 ON READER SERVICE CARD

UHF REPEATER

Make high quality UHF repeaters from
GE Master |l mobiles!

» 40 Watlt Mobile-Radio $199
« Duplexing and luning information §12
= Information without radio 540

Versatel Communications

Orders 1-800-456-5548 For info. 307-266-1700
P.O. Box 4012 = Casper, Wyoming 82604

CIRCLE 259 ON READER SERVICE CARD

—

QUICK, EASY, & COMPACT

Flash cards ‘HG'HICE thru EITHA' theory Key words
underlined. Over 4000 sets in use! For beginner, OMs,
XYLs & kids.

= e ——
NOVICE $11.95 " e—
TECHNICIAN S10.95  Oroer Todayl [S=r—"" I
GENERAL $ 9.95 from | oo
ADVArRCED 51585 [l
s 1_3300 VISSTUDY CARDS
semoe —% 400 P.O. BOX 16646
HATTIESBURG, MS 394!]4|

CLUB DiSCDUNTS

CIRCLE 104 ON READER SERVICE CARD

Amateur Radio Language Guide
» Hundreds of phrases, especially for the ham radio operator
* Vol. 1 - French, Spanish, German, Japanese, Polish

» Vol. 2 - Swedish, talian, Portugese, Croatian, Norwegian
» Vol. 3 - Russian, Danish, Czech, Korean, Hawaiian

» Vol. 4 - Chinese, Dutch, Finish, Fomanian, Vietnamese

* Vol. § - Hungarian, Arabic, Philipino, Turkish, Indonesian
Send $10 per volume (postage included) to:
ROSE, P.O. Box 796, Mundelein, Il 60060-0796
SPECIALHOLIDAY OFFER: ALL5VOLUMES ONLY $45.95!
Speak To The World

CIRCLE 134 ON READER SERVICE CARD

H.T. BATTERIES

2.3 AH. 12 VOLT EXT. PAK
With Belt Pouch, Charger & Cable
Size: 7" x23/4" x 1 1/4"

S59.90 ppd. MA RES. add 5% tax

WE HAVE THE BEST PRICES ON:
MULTIPLIER H.T. BATTERIES, LARSEN ANTENNAS,
A/S ANTENNAS, ANTENEX ANTENNAS, ANTENNA
r PARTS, ARAL PUBS., MOBILE RIG MOUNTS & MORE.

SEND FOR CATALOG
WE ACCEPT: VISA, MC, CHECKS, MO

NO C.0.D. Please Allow 3-4 wks for del

CUSTOM AUTO RADIO
of WATERTOWN

660 ARSENAL ST., WATERTOWN , MA 02172
TEL. (617) 923-2122 J

CIRCLE 286 ON READER SERVICE CARD
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sador Armin Meyer W3ACE, who
served as US ambassador to Japan
1970-1973. Ambassador Meyer told
me once that his security guards were
very alarmed one day in the early "70s
in Tokyo when his car was rushed by
a group of Japanese men. When they
got close to the car the men began
waving their QSL cards at Ambas-
sador Meyer! Perhaps it was Ambas-
sador Meyer's high-level ham enthusi-
asm that inspired the Japan-US recip-
rocal licensing agreement which came
a few years later.

December in Okinawa, as in the
rest of Japan, brings forget-the-old-
year parties (bonenkai) for office
workers and hams alike. During De-
cember | went to bonenkais of the
southern Okinawa 145.19 MHz fox-
hunting group and of the the central
Okinawa 2 meter FM group. A week
laier Yamamoto-san JS6HGV of the
foxhunting group took me on a two-
hour foxhunt all over Urasoe City,
ending with an impromptu meeting
over coffee and cakes under the
stars. Lots of fun even though Ya-
mamoto-san and | were the last ones
to find the fox!

Okinawa blended the cultures of
south Asia, China and Japan to create
its own unique culture. Awamori, a
powerful Okinawan drink made fa-
mous by the Japanese actor Marlon
Brando in "Teahouse of the August
Moon,” was brought back to Okinawa

500 years ago from Thailand by
Ryukyu Kingdom sailors. Okinawan
music and dance, which are quite dis-
tinct in beat and style from that of the
rest of Japan, owes much to the in-
struments and music of Indonesia and
India. After World War Il the United
States had some influence on Oki-
nawa, introducing universal educa-
tion, the first university (Ryukyu Uni-
versity) and root beer. Their very cos-
mopolitan history has made the Oki-
nawans the friendliest and most inter-
nationally minded of all the Japanese.
The Okinawans sum up their attitude
in the Okinawan dialect phrase
“ichariba chode,” which can be trans-
lated as “aloha” or as "to be brothers
from the first meeting.”

A new historical novel about the
17th century Ryukyu Kingdom, The
Winds of the Ryukyus, by Chin Shun-
shin, now an NHK TV series, has
stimulated a tremendous revival of in-
terest in Okinawan history and cul-
lure. Chinese goods acquired in ex-
changes with Ming China through the
Ryukyu Kingdom tribute missions and
Chinese embassies to the Ryukyu
Kingdom capital at Shuri were used to
trade throughout South Asia and
Japan. Okinawans had a practical
monopoly on the China trade since
Ming China traded directly only with
its loyal tributary state in Okinawa and
Chinese merchants were forbidden to
travel abroad. My QSL card, which |

am able 1o use thanks to the kind per-
mission of the Urasoe City Museum of
Art, shows tribute ships which camied
Okinawan presents to the Ming
Emperor.

On April 1, 1983, a new Japanese
law charges user fees to all users of
the radio spectrum. This is on top of
the current fees which radio stations
pay today. For example, my 50-watt
fixed/mobile ham license costs aboul
$30 per year to renew. Even my 50
watlts is high—most Japanese hams
have third- or fourth-class licenses
and run 10-25 watts. The initial li-
cense fee and renewal fee is on a
sliding scale which increases with
transmitter power output. Japanese
hams will pay 500 yen (US $4), while
radio broadcasters will pay 29,700
yen ($300) annually. This new
Japanese law is intended to raise
money to regulate licensed stations
and to detect and close down unlawful
radio stations. In 1990 there were an
estimated seven million lawful radio
stations and 1.2 million illegal radio
stations operating in Japan. Another
goal is to boost radio spectrum use ef-
ficiency.

Similar efforts to boost spectrum
efficiency by user fees and other
methods are also being considered by
the US National Telecommunications
and Information Administration (NTIA)
and the US Congress. NTIA adminis-
trator Janice Obuchowski has com-

pared the sale of radio spectrum in or-
der to improve spectrum utilization ef-
ficiency to the transfer of public graz-
ing lands o private ownership in 17th
and 18th century England, which
economists credit with greatly boost-
ing agricultural productivity. Today
(January 3) Song BYS5HZ, in
Hangzhou, China, told me that the
Chinese government has decided to
allow Chinese hams to set up ham
stations in their own homes. Song, a
junior high school ieacher, has held
his own personal calisign BG5FA for
about a year but beginning February
20, 1993, he will be allowed 1o oper-
ate a home station. Song told me that
some of the first Chinese hams, such
as BA1CY in Beijing, have been al-
lowed o operate from a private home
for about a year. Now this privilege is
being extended to more recent li-
censees, such as Song. This is won-
derful news for Chinese ham radio op-
erators and for hams around the
world. Perhaps many of the Chinese
hams who couldn't get on the air after
graduating from school will return to
the air.

A reminder to all who wish lo get a
license when coming to Japan: The
best way to get information is to write
to the JARL Intemational Section, 14-
2 Sugamo 1-Chrome Toshima-Ku,
Tokyo 170 Japan.

(David's contribution will be contin-
ued next month.—Amie) i

5

TECHNOLOGIES

A DIVISION OF LJ ELECTRONIC INDUSTRIES

E=TRANSEL

O N
Q REMEMBER... A LOW COST POWER PACK

WITHOUT PERIPHEX'S QUALITY IS NO BARGAIN (i

NEW MODELS NOW AVAILABLE ‘& JWNTo)
ICOM YAESU

BP-83S 7.2V 750mah FNB-2 10.8V 500mah KENWOOD
$43.50 $22.50 PB-13S 7.2V 1200mah
BP-84 Esz%r 6 gﬂﬂmah FNB-1 % ; gvggonmah $49.75
BP-84S 7.0V 1400mah  FNB-14S 7.2V 1400mah ' © 14gégvnﬁﬂmah
$63.00 $59.75 '
BP-85S 12V 800mah FNB-26 7.2V 1000mah
$76.00 $60.00
BP-114S 12V 800mah FNB-27S 12V 800mah
$79.00 $65.00

Manufactured in the U.S.A. with matched cells, these Super Packs feature short circuit
and overcharge protection, and a 12 month warranty. All inserts and packs in stock or
available from authorized dealers. CALL US TO DISCUSS YOUR BATTERY REQUIREMENTS.

Add 54,00 Shipping & Handling for first battary,
CALL FOR OUR $1.00 for each add'l battery - U.S. only
SPECIAL OFFEERS

£
A

ASK FOR OUR
CATALOG

Connecticut residents add 6% tax

£ iEPCRIPHEGX inc.

115-1B Hurley Road, Oxford, CT 06478

800:-634-8132

Connecticut 203+264-3985 — FAX 203+262+6943
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123 East South Street = Harveysburg, Ohio 45032
1 (800) 829-8321

Model TSC1

Transel Suction Cup
Mounting Kit

$1 295

Model TDC1
I Transel Heavy-Duty
Hat Clip

31 295

Model TWM

Transel Slim Line
Window Mount Kit

Model T144-10

Transel Modihed
Gan Quarter
Wave Antenna

14"

Write for @ Full Line Antenna Catalog at No Costl
— DEALERS WELCOME —
Made In The USA...Because It Matters!
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Lo == ST S i i o e e e e N .
NEW?!Tone-Master™ Touch Tone Decoder

MoTron Electronics
310 Garfield Sl., Suite * 4 Eugene OR 97402
Info: (503) 687-2118

Orders: (BD0) 338-9058 + Fax: (503) 687-2492

Decode and display Touch Tones from a telephone, tape
recorder, scanner, of nearly any audio source. v 16 digit
LCD display, B0 dighht scrollable buffer v High speed
decoding, up fo 25 digits per second v Buill-in speaker
v 9V batlery + Metal case v TM-16 PLUS includes RS-
232 oulpil and Software for optional automatic
dateflime/number logging using your |IBM Compatible |
computer.

TM-16 Standard Model 229
TM-16 PLUS RS-232 Model with Sofltware $299
P8-12 AC Power Adaptor 510

S/H $5 USA/Canada, $15 Foreign.
30 day money back guamntee! Try at no risk!
Visa, MasterCard & American Express Accepled

CIRCLE 248 ON READER SERVICE CARD

Where's the Fun?

T"J-L‘ D meter test had started. and | f'\}'ll:'-.[:'.. the hm-,
o open about the time | arrived at the motel. Rig and
Etl ell were in the trunk. Maxi } was ngh t beside.

‘"'H'I:‘u up nside the launcher pa . Room m'!* 3 VIEW.

Maxi takes off from the bs Jknm slﬂmn down (O a [ree.

His tail slips under the door. And I'm 39 in Japan. -
J-10  J-15 J-17 J-20 J-30 J-40 F:».i
39 542 7 549 $59 $69 <

Add 56 Post & Handling USA & Canada 514 others

AntennasWest Order Hotline:
Box 30062-S. Provo LT 84605 800-926-7373

CIRCLE 132 ON READER SERVICE CARD

S

PROFESSIONAL

MOBILE ANTENNA

HF SSB ANTENNA
HIGH PERFORMANCE

For vehicles, small boats or
as an emergency antenna.

Supplied with stainless
ratchet mount, heavy duty
encapsulated stainless
spring and all installation
items. Including high
voltage feed through
insulators and wire for

operation up to 10KV at 1.8
MHz.

HIGH RADIATING
PERFORMANCE

1.8-30 MHZ RANGE
4 to 12 DB GAIN

(compared to a 9 ft whip)
9 ft. long (2 pes.) $495.00*

Requires antenna coupler
| (SG-230 Smartuner or similad

SGC, Inc.,, Box 3526
Bellevue, WA 98009 USA
Tel: 206-746-6310

Fax: 206-746-6384

*Shipping charges by UPS ground included
Visa & Master card accepted

HR-2600, HR-2510 OWNERS
UNLOCK The Power Of Your Radio

—

Add additional bands with no loss
to 10 meters with the
PLUS 12 conversion kit!!!!

Eas;tu build,
installs inside the radio!!

No drilling or special test
instruments required

And no chips to replace!

- |

MARS 27.0-28.7 MHZ $49.95
SWL 26.0-27.7 MHZ $49.95
12 Meters  24.8-25.7 MHZ $49.95

Or choose a maximum of any 2 bands
for even more fun

PA residenis add 6%

Edward Oros
2629 Sapling Drive
Allision Park, PA 15101

l
CABLE T.V. CONVERTERS |

Jerrold™. Qak. Scientific Atlantic, Zenith, & l
many others. "New' " MTS stereo add-on:
mute & volume. Ideal for 400 & 450 owners.

1-800-826-7623 =& —
B & B INC. H

4030 Beau-D-Rue Drive, Eagan MN 55122
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THE ANSWER 15 GAF TECHNOLOGY

THE ANSWER IS GAP TECHNOLD

An Antenna with No Earth Loss?

Yes... the answer is GAP'S
revolutionary technology .

| If you're looking for an anten-
na that can out perform the
others and give you the adge,
you're looking for 2 GAP. The
Challenger DX-VIll = the
| | revolutionary design  that

answers your demands for

CIRCLE 139 ON READER SERVICE CARD

- _fr mufti-band operation and
{ | mEvamo unegualed efficiency with low
| ——GARFEED  noisa This is the technology
e ik'“ WANTHLOS®  that eliminates Earth Loss.
e E GAP delivers from an elevated
ﬁ‘q 1 feed; your power doesn't
N TIRARS disappear into the ground, Put
oot it up. Turn It on, No tuning, No
i frustration, GAP delivers
1 everything but the hassles.
=1 And — GAP delivers at a
S aaT™G fraction of the cost of the
ST | “so-called” competition.
BALKY AZDT | | |
L= = |
| | The Challenger DX-VIil
| || M= im 10m 1im 11w Ve Ge 2m
P Perd
$249
plus shipping
Al out
efficlency. 6010 Bidg. B
All ont N, 0id Dixie Hwy.
performance. Vero Beach, FL 32967
BAP gets It (407) 778-3728
ol owt. Lrreee Dwarces Logate

ITHE AMSWER IS5 GAP TECHNOLOGY» THE ANSWER IS GAF TECHNOLOCGY

COLLINS HF POWER AMP DECK

COLLINS 367A-3HF POWER AMP DECK, amplifies 0.15
W input to 500 W output using two 4CX2508 tubes over
2-30 MHz in four bands. Verniers for driver and PA tune.
Requires +2000 V 500 ma, +400 V B0 ma, & +28 V.
7x19x7.8, 25 Ibs sh.

USED W/SCHEMATIC ... . $235

ME-165 SWR POWER METER for HF transmitter tests.
Provides 52 ohm 600 watt load with SWR of 1.1:1 orless
up to 30 MHz using 12/ 600 ohm non-inductive 50 W
resistors. Has 0-600 W meter, function switch, and N
connections. 13.5x9.8x9.8, 20 Ibs sh.

GOV'T-RECONDITIONED ... $125 Manual ... $8.50

Prices F.0.B. Lima, 0.« VISA, MASTERCARD Accepled.
Allow for Shipping = Write for atest Catalog
Address Dept. 73 = Phone 419/227-6573 » Fax 419/227-1313

FAIR RADIO SALES

1016 E. EUREKA = Box 1105 = LIMA, DHIO = 45802
CIRCLE 75 ON READER SERVICE CARD

&

American _He_c:rt
Association

FRONT =~
OF
CARD:

2M IIAP HOHF l;l.ll.l.. cgmn:h
Why spend your time lpplng rough a
s'nglll book looking for a nearby
r er? Now you can use fthe
ICK-N-EASY REPEATER MAP to find the
er you are looking for! The map

is easy to read, easy fo use, and

for travel

perfect
HIGH QUALITY laminated
plastic map of your state (Califomic

residenis specify North or South CA)
wﬂthrapﬂcﬂarsnnIhelmmmcther
bands on the back. Because it's
laminated, it's fough and rugged.

YOU'LL LOVE ITI
ORDER TODAY! SATALOG 32
FBenterprises |$3.95

15800 NW 31st Ct. Dept G _|PERCARD
Vancouver, WA 98685-1619[CFRER 354>
Phone/FAX (206) 573-0910| eius so¢

Dedler inguanas Walcome ar oncar <N
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NEVER SAY DIE

Continued from page 66

heard of the ham CQ or Communica-
tions Quarterly.

When | took over as editor of CQ,
back in 1955, the magazine was in
bad shape. il was losing several thou-
sand dollars a month, which was a ot
of money in those days. It was being
kep! alive by Radlo-Television Service
Dealer, a sister publication. | didn't
come into the job cold. I'd been pub-
lishing Amateur Radio Frontiers for
four years. This meant I'd been getting
articles, editing them, drawing the
schematics myself, taking the photos,
writing my usual long editorials, typing
the finished copy, selling the advertis-
ing, soliciting subscribers, doing the
bookkeeping, mailing the copies, and
s0 on, all in my spare time. My main
job at the time was manufacturing and
selling loudspeaker enclosures.

Add to this my years of building
ham and RTTY equipment, converting
surplus, pioneering 6m (|l was the first
one in NYC on the band and ran a
beacon station for several years), pio-
neering NBFM, working tons of DX,
having a basement packed solid with
equipment and parts, having already
been aclive in just about every contest
there was, having built my first SSB
rig, (with W2BFD) heiping set up one
of the lirst repeaters, elc. When | get
interested in something | tend to go
overboard.

My Frontiers publication was mainly

about RTTY and helped our group co-
operate to override the endless battles
the ABRL put up trying to stop RTTY
from being permitted on the HF bands.
It took several years, but we finally
beat the League.

Thus, when | took over the helm at
CQO | had already been deeply in-
volved in amateur radio for about 18
years. | walked away from a million-
dollar speaker business to work for
$10,000 a year editing a ham maga-
zine. Well, the other was by this time
just a business and this was fun. I'd
started the speaker business with
$1,000 borrowed on my car and built it
into the largest manufacturer of speak-
er enclosures in the country. | needed
a fresh challenge.

Within six months | had CQ into the
black and four years later it was turn-
ing in a profit of over a million in to-
day's dollarettes. It was the biggesl
money-maker in the history of Cowan
Publishing. During the five years (to
the day) | was editor | had a ball.
There was that DXpedition to Navassa
(KC4AF), where we aimoslt got killed a
couple times. There was Operation
World Wide, where | flew around the
world operating from a MATS (Military
Air Transport System) plane, making
20m SSB contacts as we visited 25
countries. Then | represented the US
amateurs at the WARC meeting in
Geneva. I'll have to tell you about
those days some time.

| was having so much fun that |
slayed on as editor a couple years
longer than | should have. But I've

wrilten about all that befo . . . and no
doubt will again. I'll be writing aboul
my early fun in Radio Fun.

Speaking In Tongues
Where Has English Gone?

We hams can't help making fun of
CB jargon . . . right, good buddy? Yet
we've gol our own privaie language
and we immediately recognize a new-
comer who isn't fluent in our Q-signal
shorthand. It's always seemed odd to
me when hams use Q-signals on
voice. They were invented to try and
mercifully speed up our pathetically
slow CW contacts . . . or QS0s, as
you probably call them.

When | got involved with computers
| had to leam a whole new language. |
found that most computer folk had [it-
tle residual fluency in plain English
and thus were no longer able 1o inter-
face with ordinary people.

Lawyers have their own language,
if you've ever read any legal papers.
Politicians have theirs. If's interesting
rying to transiate the weird language
of our laws into something the rest of
us can understand. And | wish I'd had
a tape recorder along on an around-
the-world flight on a Military Air Trans-
port Service plane, just to capture the
fascinating language of the PR officer
who accompanied us.

| read a lot of magazines, so | have
to be able to interpret computerese,
legalese, governmentese, medicalese,
hamese. hi-fi-ese, and educationese.
It's a challenge to try and figure out
what some professor is trying to say.

For instance, in the latest Kappan,
professor Dempsier writes, “Research
has shown that, under certain condi-
tions, praclice may either reduce the
effects of Interference or result in
proactive or retroactive facilitation of
learmning.” What did he say? And he
goes on for five pages of this gob-
bledegook, plus a hall page of refer-
ences.

Several years ago it seemed 1o me
that businessmen might like to have a
way to leamn about computers without
having to learn computerese. So |
started a new magazine, Desklop
Computing. It was a tussle getting the
writers to stick to English, and even
more difficult to find editors capable of
translating computerese into English.
Bul we did it and the readers loved
the publication. Alas, when | sold my
publishing company in 1983, | had no
way to continue doing the magazine,
s0 | sold it along with all the others.
The new publisher, being totally
involved with computers, quickly killed
it off.

For my pant, when I'm on the air |
avoid jargon and slick to plain English.
| have problems with interference, not
QRM. | go to bed instead of modulat-
ing the maltress. | answer the phone
instead of the landline. But then | am
very resistant to talking aboul my
iransceiver and antenna, much prefer-
ring to talk about what the other chap
does, whal else he's Iinterested in,
what he likes aboul where he lives
and so on. You probably wouldn't like
it at all. 73

CA-Zx4WX
Gain & Wave:
146MMz 6.54B
Shwawe1?
446 MHz 9.0d8
Sawavers
Max Power: 200 watts
Length: 10’ 2
Conneclor;
UHF (50-239)

CA-ZxdMAX
Gain & Wave:
146MHz 8.5d8B
Sfawaverd
446MHz 11,948
Slswave 1 B
Max Power: 200 walls
Length: 17" I
Connector:
UHF (S0-239)

FL-625
Gain & Wave
FfEMHI 3.5d8B

445MHz 5.0¢8

Max Power: 150 watts
Length: 3' 5"
Connector:

UHF (PL-259)

CX-224 NMO —With NMO Connector

FL-B673
Gain & Wave:
14EMHz 4 548
wEE 53 wawe
446MH: 7 248
Sawavend
Max Power: 150 watts
Length: 4" 11"
Conneclor:
UHF (PL-259)

Sawavey?

CX-224
Gain & Wave:
146MHz 2 15dB
/2 wawe
J72MHz 3548
28 wave
446MH: 65.0dB
Sfawave x 2
Max Power; 100 watls
Length: 3'
Conneclor:

Modern, High-Performance Stations use
Antennas, Duplexers, Triplexers and Accessories!

CA-2x4MB
Gain & Wave:
146MHz 4 548
'8 Wave
446MHz 7.048
Sewave 1 d
Max Power:
150 watts FM
Length: 4" 107
Conneclor:
UHF (PL-259)

CA-2x45R
Gzin & Wave:
146MHr 3848
5 wave
446MHz 6.2d8
SAwWave x 2
Max Power:
150 watts FM
Length: 3' 4"
Conneclor:
UHF (PL-259)

UKF (PL-259) OR

NMD (CX-225MM0)

] Cal .} | &
A MANE {0 A HE

714) 630-4 :._', 1 » ._;.'.I- I Ts I'f 2611
CALL FOR COMPLETE CATALOG DR NEAREST DEALER
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CF-416A CF-4160K

=@ 2M-70cm DUPLEXERS
Power: 145Miz B00W
1 45MHz SO0W

&

B-20 NMO — With NMO Connector
B-10 NMO — With NMO Connector

B-20 B-10
Gain & Wave: Gain & Wave:
146MHz 2 1548 14EMHz OdB
1z wave g wave
445MHz 5dB - £46MHz 21548
‘fawaver 2 T2 wave
Max Power: 50 watts ~ Max Power: 50 walts
Length: 30" Length: 12*
Connector: Connector:
UHF (PL-259), OR UHF (PL-259). OR
NMO (B-20 NMQ) NMO (B-10 NMD)

CF-416A: All UHF Conns w/Leads

CF-£160K: A% UHF Conns wio Leads

CF{160t Ditta, but 440 Input
N-male Conn. w/o Leads



BUYER BEWARE!!!!! Dayton

" Some ra!:lacement ba:t?ry m:nufacturers At Booths .
: misrepresent their products. #560 and #561 |
a) All replacement battery packs should have stated on their
labels the voltage and capacity of the battery packs they represent. For Our New |

THIS LABEL SHOULD BE ON THE BATTERY NOT ON THE BOX OR BAG.

b) DON'T HESITATE to ask the AFTERMARKET BATTERY MANUFACTURER Expanded Line
state which cells sing. For Example: manufacturers
state they have a K::n;'E;ﬂvﬂmttu the PB-14 u:l'y at 400mAh as 01: Baﬂery PﬂCkS
opposed to Kenwood's 350mAh. DON'T HESITATE TO ASK WHICH CELL THEY And Chargers.

. ARE USING. WE HAVE A 14(S) THAT IS APPROXIMATELY 1-1/4" LONGER i

. THAN KENWOOD’'S PB-14, BUT OUR'S IS 800mAh. We use a Sanyo KR-800AAE .
in this particular pack. !

4 1111] MONTHLY DISCOUNTS |

BUYER BEWAREII EEE APPLICABLETO END- |

USERS ONLY.

x B -
By simply switching plug-in cups, the
MasterCharger® will charge any Yaesu,

*| Motorola, icom, Kenwood, Alinco, etc.
| radio battery.

‘| MasterCharger |

* A constant current rapid charger utilizing a SANYO SI-101
Microprocessor base control unit which uses a negative
deita V technique to determine when the battery is

" fully charged.
| = Works with an AC adapter (115v AC or 220v AC) as well as
with a cigarette lighter adapter cord in a car, boat or plane.

| MasterCharger Il
* Can charge any Nicad battery from &6v to 13.2v
e [15v or 220v AC adapter included. MANUFACTURED

* Utilizes a taper charge principle. IN U.S.A. BY

* Can charge a battery in 5 to 8 hours, then
automatically goes into a reduced current state, W & W ASSOCIATES

| FREE CATALOG | »
| AND PRICE LIST

NYS residents add 8 1/4%
sales tax. Add $4.00 for - an -
postage and handling. . / e |

i
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NEew probucTs

cE~-HI

ABvE FTOVHIN

:
:
:
:

introduced the

multiband an-
tennas, the CH-
32 “Miracle Ba-
by" Mini HT An-
tenna for 2m/70
cm. The CH-32
has surprising
performance, Is
only 1.75 inch-
es iall, and has
a black matte

Compiled by Hope Currier

NCG/COMET
COMET finish and a BNC connector. It is de-
Antenna has | signed with a pivoting head, absorbing

shock and protecting the radio’s con-

newest addition | nector from damage. The CH-32
to their exten- | meels the modem operator's need for
sive line of | a small, compact antenna that easily

works the nearby repeater systems
and is useful for communicating at
hamiests, on Field Day, while doing
lower work, elc. its small size makes it
inconspicuous and proportionate in
size to the newest HT transceivers.

For the price and more information,
contact NCG, 1275 North Grove Si.,
Anaheim CA 892806, (714) 630-4541,
(800) 962-2611, Fax: (714) 630-7024.
Or circle Reader Service No. 201.

ELECTRON
PROCESSING

Electron Processing
has announced a device
lo greatly improve scan-
ner and shortwave re-
ception. The AFBOX-1
allows you to connect
your receiver to an exisl-
ing hi-fi stereo system to
extract the best fidelity
and clearest sound ob-
tainable from your scan-
ner or shortwave receiv-
er. By connecting to a

stereo system scanner,
listeners can often understand previ-
ously unintelligible background con-
versations. Shortwave listeners can fi-
nally enjoy the full fidelity with which
the broadcasts were meant to be
heard. Connection to the external
speaker jack of the receiver and lhe
hi-fi auxiliary input jacks is easy with
the supplied connectors. An isolation
transformer and passive attenuator

assure clean, noise- and hum-free
sound on both right and lefl channels.
The AFBOX-1 can be connected to a
VCR for up to six hours of quality
recording.

The AFBOX-1 is $30 plus $5 S &
H. For more information, contact Elec-
tron Processing, Inc., P.O. Box 68,
Cedar MI 49621; (616) 228-7020. Or
circle Reader Service No. 205.

G&P

ENGINEERING

G & P Engineering has announced
a new style of antenna mounting sys-
tem called the "N-PAM" unit. The N-
PAM unit will mount on the roof without
drilling holes into the roof. It will mount
on any roof at any pitch from flat to a

12/12 pitch, and will allow use on roofs
with 16" o.c., 24" o.c., stick-built or
truss systems. Basic systems include
single or dual tray units with a 2" masl
3' high—ideal for a tribanderWVHF-UHF
system, Options include a 5' or 7'
mast. The 7' mast can be used with
the largest OSCAR antenna system or
stacked yagis.

All mounls are made of steel and
are primed and painted with a durable
and hard epoxy paint, black, to blend
with most roof shingle colors, For
prices and more information, contact G
& P Engineering, 4943 Finch Court,
Stephens Cily VA 22655; (703) 869-
4530, Fax: (703) 869-5116. Or circle
Reader Service No. 204,

,BackPack Solar?

10 watt DeseriStorm pancl is

size of 73 magazine, weighs
l1b, and delivers 6(0mA for |2v
charging or direct operation. Tough,
Solid, with no glass 1o break. So

NEW ONLINE CALL DIRECTORY

Our new HAMCALL service gives you
494,114+ Hams, via your computer.

HANDIE-BASE pue meieq)

Finaliy'! A usetul accessory for your handheld radic or scanner.Functional,
Efficient. and Afiracive. You can use it anywhere in your home, office, or
shop. High qualfity solid Walnut Base with Black Powder Coated Steel

Brackels will provide many years of use. Truly high quaiity American
craftsmanship and it shows in every detail.

rugged Uncle Sam used this lor . : it | Model 82001A ........ For Most Reguiar size Hand held radios ........ $14.95

Epm'[f:rﬂ:*lmrgunil:mqi:'rn:-; and portable $29.95 per year unlimited use! Model 820018 ........ IEE: mm l-ml'lnldnﬁm ................... ::;ﬁ

repeaters in Deserl Storm. Model 82002 ... Hand SCAIMHS e

Ready 1o use. $169. Add $5 S&H. Info $1. BUCKMASTER PUBLISHING g g o i i --~;;5-ﬁ’,‘,§,,

Flease shippinghanding orderad, outside
W B L Route 4, Box 1630 Mineral, VA 23117 pertemordered. Sandchack ormoney ordorio: Handie-Besesnd More b,
(ALY roel nollime . &
\_Box 50062 Provo UT 84605 801 373 8425 703: 894-5777  800: 282-5628 i wr s s
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The Best Scanner Use Antenna! |

The FLYTECRAFT™ Model CFN
16 Element Wideband VHF/UHF Antenna

GIVE YOUR

HR-2510 HR-2

the same features as the

"Morse Deciphered,
A Meaning Behind the

Code" o The Model CFN is the ultimate 1 1)
ct, rugged antenna for 50 1o rB I G R I G S
Leam in days what takes others years | H Ghré}u“h ""mél\g““m lldglr.u 30 M Ch 1.4_
N . - ’ —~ ] e Average - 1. ™ emory annels
:II l:lﬂ:l'.ﬂr AII; EIIIIPI'E tl'-‘tﬂ“."!" sil'I'IpIIE :f‘-— ACTosS transmit range. e Amateur * Auntomatic R’Epﬁﬂtﬁf uffﬂ'ﬁt
ncludes numbers, Q signs. prosigns [ radio licensees operate all bands - * Programmable Transmit Timeout

plus other excellent info. The derived '
meaning behind the code lies in the I |

| standard phonetic alphabet. . Originally ;
wriiten and developed for pilots. New
book., 36 pages, 8 x 11, now reveals

* Pro able Seek/Scan (5 Khz,etc)
* Programmable Mike /Channel Buttons
* Programmable Transmit Freq. Limits
* Extended Frequency Range (10 ts 12 meters)

* Priority Channel = j

2M, 220, 450, 900, and 1.2 Ghz
| . = Novices! Ideal for operation in
- 220 or 1.2 Ghz band for which you
have privileges. » Low vertical

angle radiation e Large capiure area

* Split Frequency

this remarkable breakthrough.. i Ard ;ﬂtﬁﬁmm - + Many More Features

Unbelievably simple. . Gain much more 1R "Igw" ; withstands hurricane-force winds. All these features by lacing

than ‘“natural talent’. Your own Emmy-Winning o ciant assembly — ideal for | your radio’s existin d chl
Network TV Engineer %ou, P

progress will shock even you, send $ 10 Steve Hj'tt, Iﬂ::l‘lllﬂﬂ., pnrl.ll::l!.':dnr F‘ll:l%nl}'f (Priority Channel requires op hardware

check or money order (please add $2 S&H) KSF ;mﬂﬂﬂﬁ:;mimﬂm AR $59.95  (optional Chip Socket $7.50)

AVIACOMM PUBLICATIONS (73)
P.0. Box 690188
Bronx., NY 10469

NYS residents add B% sales Lax.

Includes Operator’s and Installation Manuals

Built with pride & sold worldwide ~ FLYTECRAFT™USA

FLYTECRAFT ™ Model CFN ~ $119.95

Send Check or § Order too FLYTECRAFT ™ P.O. Box 3141
Simi Valley CA 93093 ~ Add $5.50 s/h continental U.S.

VISA/MC PHONE ORDERS [ Satisfaction Guar.
805 - 583 - 8173 Mon thru Fri 9A-5P (PT)
CIRCLE 251 ON READER SERVICE CARD

CHIPSWITCH:

4773 Sonoma Hwy. Suite 132
Santa Rosa, CA 95409-4269
Wﬂlt or call (707) 539-0512 Iur free information

CIRCLE 140 ON READER SERVICE CARD
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CAL-AV LABS

CAL-AV Labs, Inc. has introduced
the Spirit™ series of dual-paddie
Morse keys, which incorporate ad-
vanced design and a new technology
lo eliminate contacts and all other
moving parts. Designed for optimum
performance in a traditional operating
environment, the Spirit provides famil-
iar functionality very similiar to a me-
chanical key. Its solid-state-force sen-
sors aclivate when a given, preset
lorce is exceeded. Independent left
and right adjustments have infinite res-
olution, and will accomodalte operators
with a light or heavy touch. The unit
weighs five pounds and will nol move

from its desired deskiop location.

The Spirit is currently available as
a limited-production edition for the
discerning enthusiast. Its uncompro-
mising quality is evident in its polished,
solid brass construction. Each key is
individually serialized and can be fur-
ther customized to a user's preler-
ences:. engraving ol an individual's
name or call lelters is available;
chrome or gold plating are optional.
Detachable cabling accomodates a
wide variety of keyers. Prices slart at
$380. For more information, contact
CAL-AV Labs, Inc., 515-B Westchester
Drive, Campbell CA 95008; (408) 369-
1000. Or circle Reader Service No.
203.

LARSEN ANTENNAS

Larsen Electronics’ new KG 1290
is the first on-glass antenna for am-
ateur application on the 1290 MHz
band. Engineered for ham use in
North America and Japan, the unit
covers the bandwidth from 1235 to
1432 MHz with a VSWR reading be-
low 1.5 to 1. Using a collinear de-
sign featuring a 1/2 wave over 1/4
wave, the antenna produces 3 dBd
gain. Exceptional performance
stems from the palenled Kuiglass
design that places the radiating an-
tenna circuitry in the outside coupler
(not inside the vehicle) to maximize
efficiency. Model KG 1290 also fea-
tures a Kulrod copper-plated whip
which lets transmit power become
signal, not heat resistance.

The suggesled retail price is
$59.95. For more information, con-
tact Larsen Antennas, Larsen Elec-
tronics, Inc., 3611 N.E. 112th Av-
enue, F.O. Box 1799, Vancouver
WA 98668; (206) 944-7551, Fax:
(206) 944-7556. Or circle Reader
Service No. 202.
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OAK HILLS RESEARCH

The QRP Spirit Transceiver from
Oak Hills Research is a single-band
kit offered for B0, 40, 30, 20 or 15 me-
lers. It includes an iambic keyer using
the latest Curtis Keyer Chip
B8044ABM, a Superhet receiver design
with a diode ring mixer and an RF
preamp, a 4-pole crystal ladder filter
followed by an on-board audio filter,

and a switchable HP AGC circuit with
manual RF gain control. it also offers
2 walts of audio output with an exter-
nal speaker jack, VFO tuning with an
8:1 vernier dial covering 100 kHz and
RIT, and a sine wave oscillator with
frequency and level controls. The kit
measures 4" x 6-1/4" x 6-7/8" and
weighs 47 oz.

This kit comes complete including
the cabinet, all components and in-
struclions. All coils are pre-wound.
The price is $198.95. For more infor-
mation, contact Oak Hills Research,
20879 Madison St., Big Rapids MI
49307, (616) 796-0920, (800) 842-
3748, Fax: (616) 796-6633. Or circle
Reader Service No. 206.

Measure Up With Coaxial Dynamics Model

83000A RF Peak Reading Wattmeter

Take a PEAK with Coaxial Dynamics “NEW" Model 83000A, designed

to measure both FWD/RFL powerin CW
and FM systems simply and quickly.
Then with a “"FLIP" of a switch,
measure “PEAK POWER" in most

AM, SSB or pulse systems. Our

Model 83000A features a complete se-
lection of plug-in-elements plus a2

year warranty. This makes the

Model 83000A an investment worth
looking at. So go ahead, take a
“PEAK", you'll like “WATT" you see!
Contact us for your nearest autho-
rized Coaxial Dynamics representa-
tive or distributor in our world-wide

sales network.

COAXIAL

DYNAMICS,

INC.

15210 Industrial Parkway *
Cleveland, Ohio 44135
216-267-2233
1-800-COAXIAL

Fax: 216-267-3142

Service and Dependability
See us at Dayton — Booths 401 & 402

. . .a Part of Every Product

60" Half-

,CurnerBeam?

SWR < 1.2:1 across the hand
Gain of a 15 ft Yag

No dimension over 7 fi

40 dB Front-to Back Ratio
power Beamwidih
Mounts directly to mast
Vertical or Horizontal Polarization

Zmelers $145, 220 MHz $145, 70 cm $115, Dual 146/440 $165

Weighs only 10 Ibs. Add $11 Shipping & Handling. Info $1,

AntennasWest
L\_Enx 50062 Provo UT 84605

Order HotLine
B0l 373 B425 __)

al drills.

today.
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CIRCLE 186 ON READER SERVICE CARD

CIRCLE 380 ON READER SERVICE CARD

SCARED OF THE CODE?

IT'S ASNAP WITH THE ELEGANTLY SIMPLE
MORSE TUTOR ADVANCED EDITION FOR
BEGINNERS TO EXPERTS—AND BEYOND

Morse Code teaching software from GGTE is the
most popular in the world—and for good reason.
You'll learn quickest with the most modern teaching
methods—including Farnsworth or standard code,
on-screen flashcards, random characters, words and
billions of conversations guaranteed to contain every
required character every time—in 12 easy lessons.

Sneak through bothersome plateaus in one tenth of
a word per minute steps. Or, create your own drills
and play them, print them and save them to disk.
import, analyze and converl lext to code for addition-

Get the software the ARRL sells and uses to create
their practice and test tapes. Morse Tutor Advanced
Edition Is approved for VE exams at all levels. Morse
Tutor is great—Morse Tutor Advanced Edition is even
better—and it's in user selectable color. Order yours

For all MS-DOS computers (including laptops).
Available at dealers, thru QST or 73 or send $29.95
+ $3 S&H (CA residents add 7.75% tax ) to:

GGTE, P.O. Box 3405, Dept. MS, B
Newport Beach, CA 92659
Specify 5% or 3%z inch disk
(price includes 1 year of free upgrades)

CIRCLE 193 ON READER SERVICE CARD
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BARTER & BUY

get many calls, too high,

those interested?

Turn your old ham and computer gear into cash now. Sure, you can wait for a hamfest
to try and dump it, but you know you'll get a far more realistic price if you have it out where
100,000 active ham potential buyers can see it than the few hundred local hams who come
by a flea market table. Check your attic, garage, cellar and closet shelves and get cash for
your ham and computer gear before it's too old to sell. You know you're not going to use it
again, so why leave it for your widow to throw out? That stuff isn’t getting any younger

The 73 Flea Market, Barter 'n’ Buy, costs you peanuts (almost}—comes to 35 cents a
word for individual (noncommercial) ads and §1.00 a word for commercial ads. Don't plan
on telling a long story. Use abbreviations, cram it in. But be honest. There are plenty ol
hams who love to fix things, so if it doesn't work, say so.

Make your list, count the words, including your call, address and phone number. include
a check or your credit card number and expiration. If you're placing a commercial ad,
include an additional phone number, separate from your ad.

This is a monthly magazine, not a daily newspaper, so figure a couple months before
the action starts; then be prepared. If you get too many calls, you priced it low. If you don't

So get busy. Blow the dust off, check everything out, make sure it still works right
and maybe you can help make a ham sure it still works right and maybe you can help
make a ham newcomer or retired oid timer happy with that rig you're not using now. Or you
might get busy on your computer and put together a list of small gear/parts to send to

Send your ads and payment to the Barter ‘n’ Buy, Judy Walker, 70 Rt. 202N, Peter-
borough NH 03458 and get set for the phone calls.

The deadline for the May classified
ad section is March 11, 1993.

SUPERFAST MORSE CODE SuU-
PEREASY. Subliminal cassette. $10.
LEARN MORSE CODE IN 1 HOUR.
Amazing supereasy technique. $10.
Both $17. Moneyback guarantee. Free
catalog: SASE. Bahr, 150 Greenfield,
Bloomingdale IL 60108. BNB221

WANTED: YAESU FTV-250 2M
TRANSVERTER. Ken Kaletta NONST,
1012 Pape Ave., Fi. Wayne IN 46808.
(219)426-2633. BNB250

FINALLY HEAR THOSE UNREAD-
ABLE SIGNALS buried in noise, het-
rodynes, tuner-uppers. The REVOLU-
TIONARY JPS Audio Filter NIR-10,
Digital Signal Processing. DEEP DIS-
COUNTED: $329.95 DELIVERED
continental U.S.! (elsewhere $350). Al-
so, NF-60 DSP Noltch Filter ELIMI-
NATES MULTIPLE NOISE TONES,
discounted at $139.50 delivered!, see
3/92 73 Mag. REVOLUTIONARY
WIRE, “FLEX-WEAVE"™ Tm 168
strand #14 hybrid wire rope, $36.95 for
275" min. DELIVERED contUS. Coax,
etc., Catalog: $1.00. Authorized deal-
er: DAVIS RF Co., POB 230-SR,
Carlisle MA 01741. 24-HOUR OR-
DERS: 1(800)484-4002, CODE: 1356.
FAX: (508)369-1738. BNB254

MOST complete and comprehensive-
resistor color code identification chart-
coil winding data chart-L., C, F noma-
graph- capacitor decipher chart. Stop
mysiery of componet identification.
Post charts at work bench for quick
component identification. Specify re-
quired chart, each chart $3.00 all for
$10.00. Send payment to TMS ELEC-
TRO-DATA INC., 4906 S.E. Mills,
Lawton OK 73501. BNB255

MILITARY AND SURPLUS ELEC-
TRONICS. Communications, test
equipment, laser and radar. Send

SASE for current list. DOUGLAS RF
DEVICES, PO Box 246825, Sacra-
mento CA 95824. BNB260

HARD TO FIND BATTERIES FOR
MILITARY & ANTIQUE RADIOS. See
us at Dayton under the tent. S & G
ELECTRONIC. (215)474-7663.
BNB275

EXPERIMENT WITH STATIC ELEC-
TRICITY, VLF radio reception and VLF
lightning detection with our VLF Sen-
sor Module. Mode! LAS000. Easy to
use 4-pin device with full instructions.
Send $29.95 to MCCALLIE MFG.
CORP. P.O. Box 77, Brownsboro AL
35741-0077. (205)776-2633. BNB280

PINS, PATCHES, JEWELRY. Custom
designed. Free catalog. Free artwork.
LOGO MASTERS, N6WJG, Box
3243, Thousand Oaks CA 91359.
(818)889-6544. BNB285

COMMODORE 64 REPAIR. Fast tum
around. SOUTHERN TECHNOLO-
GIES AMATEUR RADIO, 10715 SW
190th Street #9, Miami FL 33157.
(305)238-3327. BNB295

COMPLETE NOVICE STATION- Ten-
tec Century 22 with power supply,
MFJ 941D antenna tuner, 56 fool
WSINN 10-80 meter dipole. Immacu-
late. $500.00 OBO. R. Adham
KBBKEA, 603 McKee Rd., Beaufort
SC 29902. (B03)521-4554. BNB320

KENWOODS FOR SALE: TS-
940SAT, $1395.00; TS-930SAT,
$995.00; TS-850SAT, $1495.00; TS-
440SAT, $995.00; TS-8308
WI/VFO230, SP230, $895.00. ALL
EQUIPMENT EXCELLENT-MINT,
buyer pays UPS shipping. John
WW1R, (802)775-6732 H, (802)775-
6726 W. BNB350

COPPER WIRE WEAVE RF
GROUND LEAD. Woven wire tubular
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sleeve. Three inch diameter (five inch
wide flattened) radio frequency shield
and/or ground lead. Bright corrosion
resistant copper wire weave. $1.00
per foot. Add $3.00 shipping/handling
per order. California buyers add 7%
tax. Send $3.00 s&h for sample. Salis-
faction guaranteed. Russ N6VVO,
1050 Sanpablo Circle, Costa Mesa CA
92626. BNB380

WANTED: EXTERNAL MAC 40M
DRIVE-Repairable OK. (718)729-
0714. Answering machine. BNB395

OFFERED PEANUTS FOR YOUR
TRADE-IN RIG? | pay cashl RADIO
RECYCLERS, 3221 W. Lincoln Av-
enue, Milwaukee WI 53215. (414)383-
9001. BNB400

CALIBRATED FIELD STRENGTH
METER KIT-See Jan 92 QST. Accu-
rately measure and plot antenna gain
pattern, F/B ratio and sidelobe atteru-
ation up to 40 DB with DB resolution.
Brochure. N6YC KIT, 35120 E. Moran
Rd., Pear River LA 70452. BNB420

QRP KITS IN CANADA! Cw
Transceiver kils for most bands, supe-
rior quality, full warrenty. Exciting new
products! Send Large SASE for cata-
log. “CQ RADIO KITS"”, Box 1546,
Bradford, Ontario. L3Z-2B8 CANADA.
(416)775-9119. BNB433

QSL CARDS- Look good with top
quality printing. Choose standard
designs or fully customized cards.
Request free brochure, samples
(stamps appreciated) from CHESTER
QSLs, 310 Commercial, Dept. A, Em-
poria KS 66801. FAX (316)342-4705.
BNB434

LOW PRICED QUALITY EQUIP-
MENT. HP608C Sig. Gen. $50.00;
Fluke B000A D.M.M. $50.00; G.E.
Mastr-Pro 250W Base's 39MHZ
$50.00; 100's of Micor Drawer’s prices
start as low as $15.00. Much more!
Call or fax for current list (909)
873-1319, or write John Lansdell, 424
E. Shamrock, Rialto CA 92376.
BNB455

CLUBS OR INDIVIDUAL MEMBERS:
BUY WHOLESALE WIRE ANTENNA
PARTS, coax, ladder line, JPS DSP
AUDIO and NOTCH FILTERS,
Dacron rope,“FLEX-WEAVE” ™ hy-
brid wire rope. Chartered clubs of two
or more members qualify. DAVIS RF
Co., (800)484-4002, CODE 1356.
BNB557

DACRON ROPE: WHY RISK FAIL-
URES with aerial supports? Strong,
high UV resistant, non-strelch braided
Dacron. 3/32"; $.045/ft (260 Ib test);
3/16" $.095/ft (770 Ibs); 5/16"; $.145/1t
(1775 Ibs). 50 foot increments. Add
$4.95 shipping/h (contUS, Canada
$7.95). NOTE: Add $1.50 if spooled.

Counterweights, B&W AIl-5 polymer
(1000 Ib) 4* insulators DISCOUNTED:
S 2.49 ea, Catalog: DAVIS RF CO,,
POB 230-SR, Carlisle MA 01741. 24
HOURS: (800)484-4002, CODE 1356.

BNB562

RIG REPAIR by 20-year ham. Fast,
reasonable. Skip Withrow, 5404 S.
Walden Street, Aurora CO 80015.
(303)693-0997. BNB702

IBM PC VIDEO DIGITIZER 640 BY
480 RESOLUTION. 256 gray levels,
$89.98. Demo disk, $3. Information,
$1. COLORBURST, Box 3091,
MNashua NH 03061. BNB703

ROSS' $$88 NEW April (ONLY):
ICOM BP-82 $33.90, 47A $350.00,
490A $500.00, u4AT $280.00, O4AT
$250.00; ARE ARE-60 $260.00, ARE-
62 $34.00; MFJ 9040 $135.00, 815B
$52.00, 1724 $14.00; ALINCO EDC-
34 $88.00; EP-2030 $99.90, EP-2010
$89.90; ALR-22HT $300.00; TELEX
HYGAIN; HAM-IV $357.00;, CD-45ll
$240.00; EX-14 $400.00; KENWOOD
$$ CALL; YAESU §§$ CALL;
CUSHCRAFT 220SK $53.50; A147-22
$164.90; R7 $365.00, ASM-22 $15.00,
AST-147 $25.00. ALL LIMITED TIME
OFFERS. OVER 9,035 ham-related
items in stock for immediate shipment.
Mention ad. Prices cash, F.O.B. Pre-
ston. HOURS TUESDAY-FRIDAY 9:00
TO 6:00, 9:00-2:00 P.M. MONDAYS.
CLOSED SATURDAY & SUNDAY.
ROSS DISTRIBUTING COMPANY, 78
SOUTH STATE, PRESTON ID 83263.
(208)852-0830. BNB707

GIANT SOLAR PANELS $44.00 EA!
Excellent Prices/Solar Equipment/
Accessories. Free Information/Send
Stamped Envelope, Catalog $3.00. To:
QUAD ENERGY, P.O. Box 690073,
Houston TX 77269. (713)893-0313.
BNB715

SIMPLEX REPEATERS $149.00! We
manufacture them ourselves. QUAD
ENERGY. (713)893-0313. BNB716

ELECTRON TUBES: All types and
sizes. Transmitting, receiving, mi-
crowave . . . Large inventory = same
day shipping. DAILY ELECTRONICS,
10914 NE 39th ST. Suite B-6, Vancou-
ver, WA 98682, (800)346-6667 or
(206)896-8856. BNB719

MINIATURE POLICE RADAR
TRANSMITTER one mile range, $41
assembled, $31.00 kit, (219)489-1711.
P.O. Box 80096, Fort Wayne IN
46898, BNB725

HAM RADIO REPAIR—Prompt ser-
vice. ROBERT HALL ELECTRON-
ICS, 1660 McKee Rd., Suite A, San
Jose CA 95116. (408)729-8200.
BNB751

AMATEUR RADIO SERVICE: Com-



plete repair facility. 15 years communi-
cations repair experience. Special ser-
vice needs? No problem. Give us a
call. Compassionate rates. HAM-
SERVE, 1720 Grand Ave., Waukegan
IL 60085. (708)336-2064 (Dean) or
Voicemail at (708)580-2034. BNB760

THERMOGRAPHED CARDS! Raised
print QSLs at flat printing prices. Sam-
ples: Phone (817)461-6443 or write:
W5YI| Group, Box 565101, Dallas TX
75356, BNB761

WANTED; HAM EQUIPMENT AND
OTHER PROPERTY. The Radio Club
of Junior High School 22 NYC, Inc. is
not only the Big Apple’s largest Ham
club but also the nations only full time,
non-profit, IRS approved 501 (c) (3),
organization working lo get Ham Ra-
dio into schools around the country as
a theme for teaching using our
EDUCOM-Education Thru Communi-
cation-program. Send your radio to
school. Your donated amateur or relat-
ed property, which will be picked up or
shipping arranged, means a tax de-
duction to the full extent of the law for
you as we are an IRS 501 (c) (3) char-
ity in our thirteenth year of service.
Your help will also mean a whole new
world of educational opportunity for
children around the country. Radios
you can write off, kids you can’i.
Please, wrile-phone-or FAX the
WB2JKJ “22 Crew™ today: The RC of
JHS 22, POB 1052, New York NY
10002. Telephone (516)674-4072 and
FAX (516)674-9600. Young people,
nationwide, can get high on Ham Ra-
dio with your help. Meet us on the
WB2JKJ CLASSROOM NET: 7.238
MHz. 1200-1330 UTC and 21.395
MHz. 1400-2000 daily, and also at the
Dayton Hamvention. BNB762

SOLAR POWERED HAMS! The
Sunswitch is a charge controller to
protect your batteries from over
charge. Power MOSFETs are used, no
relays! Assembled tuned and tested
$39.95 plus $2.50 shipping. SUN-
LIGHT ENERGY SYSTEMS, 2225
Mayflower NW, Massillon OH 44647.
BNB774

MILITARY MONITORING ANTEN-
NAS: broadband VHF/UHF discones,
biconicals, satcom types, 30-1000mc,
shipboard construction, "N’ connec-
tors, satcom preamps, antenna muiti-
couplars, cables, accessories.
(419)726-2249, BNBB13

FREE SHAREWARE AND HAM CAT-
ALOG for IBM or CoCo. Morse code
Computer Interfaces, $49.95. DY-
NAMIC ELECTRONICS, Box 896,
Hartselle AL 35640. (205)773-2758,
FAX-773-7295. BNB815

SENSATIONAL NEW WAY TO
LEARN CODE-Do Aerobics, Sing,
Jog, or Drive while learning code!
Now the secret is yours! Order THE
RHYTHM OF THE CODE-Morse code
music cassetlte today! $9.95 ppd
KAWA RECORDS P.O. Box 319-S,
Weymouth, MA 02188. BNB824

SEIZED GOODS, radios, stereos,
computers, and more by the FBI, IRS,
DEA. Available in your area now.
Call (800)436-4363 ext. C-6223.
BNB826

WANTED TO TRADE: working lcom
IC-2AT, Heathkit 10W ampilifier, mobile
and portable 5/8 antennas for working
lcom IC-3AT. Rolf Spies N9BRL, 8502
North Oketo, Niles IL 60714-2006.
BNB830

DIGITAL SWR and POWER METER,
Assemble, Kit, or Plans, with Alarm
and Set Points.FREE information.
RUPP ELECTRONICS, 5403 West-
breeze, Fort Wayne IN 46804.
(219)432-3049. BNB831

R-390-A SERVICE: module repair to
complete remanufacture, cosmetic
restoration, 20 years experience, ex-
pert service, 1-week tumaround. Very
reasonable, any condition accepted.
(419)726-2249. BNB834

FCC COMMERCIAL LICENSE
PREPARATION RADIOTELEPHONE-
RADIOTELEGRAPH. Latest home
study fast easy audio video.FREE
details WPT PUBLICATIONS
(800)800-7588. BNB840

PRINTED CIRCUIT BOARDS-etiched,
drilled, tlin-plated. Single sided
$1.25/sq. inch. No setup charge. Send
negative or artwork ($10.00 for nega-
tive). We can generate ariwork from
your schematic. CHELCO ELEC-
TRONICS, 61 Water St. Mayville NY
14757. (800)388-8521. BNB842

NEVER BEFORE! 20,000 shareware
programs on three CD-ROM discs.
$69 plus $5 shipping. Including many
useful ham programs. Amazing valuel
Dealers wanted! Crosley, Box 276G,
Alburg VT 05440. (514)739-3328.
BNB871

ARROW ANTENNA 2M Portable
Beam converts from walking stick 10 4
element beam in less then 2 minutes.
High gain, wide bandwidth, low SWRH.
Weighs only 1.3 LB. $65.00. & $7.00
S&H. Al Lowe NOIMW. (303)663-5485.
ARROW ANTENNA will see you at
Dayton. BNB872

FREE Ham BBS. (317)742-2214.
BNB899

AMATEUR RADIO REPAIR!! all
makes & models average labor per
unit, $96.00. W7HBF, DAN RUPE,
1302 S. Uplands Dr., Camano WA
98292. (206)387-3558. BNBS0O

R-390-A SQUELCH MODIFICATION:
small external add-on module, super
sensitlive, works great on AM and
SSB, 15 minute installation, instruc-
tions included. $25.00. (419)726-2249.

BNBS06

WANTED: BUY & SELL All types of
Electron Tubes. Call toll free (800)421-
9397 or (612)429-9397. C & N ELEC-

TRONICS, Harold Bramstedt, 6104
Egg Lake Road, Hugo MN 55038.
BNB915

COMMODORE 64 HAM
PROGRAMS-8 disk sides over 200
Ham programs $16.95./$.29 stamp
gets unusual software catalog of Utili-
ties, Games, Adult and British Disks.
HOME-SPUN SOFTWARE, Box
1064-BB, Estero FL 33928. BNB917

ACS NUOB BBS! Free access, over
16,000 programs. (316)251-2761.
BNB923
WANTED TO BUY- Shure 520SL,
Astatic JT 30, Tumer BD or any other
unusual high impedance microphones.
Write Don Collins, 836 Cleveland St.,
Beloit WI 53511. BNBS24

NATIONAL SWAP CALENDAR Gives
dates, times, and contacts for ham ra-
dio and electronic swap meels all over
the U.S. Published monthly $7.50/yr.
List your event free. Sample copy $1.
DOUGLAS PUBLISHING, PO Box

246925, Sacramento CA 95824.
BNB925

INEXPENSIVE HAM RADIO EQUIP-
MENT. Send postage stamp for list.
Jim Brady WA4DSO, 3037 Audrey
DR., Gastonia NC 28054. BNBS927

USED AND NEW AMATEUR RADIO,
SWL, AND SCANNERS. We buy, sell,
consign and trade used equipment.
Thirty day warranty. Westemn Pennsyl-
vanias' newest Amaleur Radic suppli-
er. FOR HAMS ONLY. (412)825-9450.
Robb KE3EE. BNB929

RADIO REPAIR Amateur and com-
mercial professional work. Fred Fisher
WF9Q, 6866 W. River Rd., South

Whitley IN 46787, (219)723-4435.
BNB930

SUPER QRP CW TRANSMITTERS-
air ready! Best global value/lowest
cosl. Fixed, portable, beacon, balloon,
hunts. RYAN COMMUNICATIONS,
111-E Camelot Rd., Portersville PA
16051, USA. (412)368-3859. See dis-
play ad, this issue. BNBS33

FOR SALE: 73 Magazine 1977 lo
1992; CQ Magazine 1977 to 1980;
Ham Radio 1974 to 1885; QST Maga-
zine 1977 to 1983, Byte Magazine
1980 to 1988. For details and
prices, write or call: Paul Acklin, 4806
Woodlawn Drive, Landover Hills
MD 20784-1476. Tele: (301)772-2226.

BNB945

TRANSCEIVER BANDPASS FIL-
TERS: Singleband $31.50, Multiband
remote switched $150. Free Infor-
mation. DUNESTAR, Box 37, Si.
Helens OR 97051. (503)397-2918.
BNB955

SOLID ALUMINUM ENCLOSURES:
1/8 inch wall, heavy duty. Prices start
under $6. Free information. DUNES-
TAR, Box 37, St. Helens OR 87051.
(503)397-2918. BNBI56

FREE HAM RADIO GOSPEL
TRACKS. SASE. N3FTT, 5133
Gramercy, Clifton Heights PA 19018.

BNBSG0

PRINTED CIRCUIT BOARDS for pro-
jects in 73, Ham Radio, QST, ARRL
Handbook. List SASE. FAR CIR-
CUITS, 18N640 Field Ct., Dundee IL
60118. BNB366

WEATHER INSTRUMENTS Digital
and Traditional. Call for catalog. THE
WEATHER STATION. (B00)666-7014.

BNB967

AZDEN SERVICE by former factory
technician. SOUTHERN TECHNOLO-
GIES AMATEUR RADIOQ, INC., 10715
SW 190 St. #9, Miami FL 33157.
(305)238-3327. BNB979

SURPLUS Huge quantities. Lowest
prices in America!l Dealers wanted.
Catalogs $3. SURPLUS TRADERS,
Box 276A, Alburg VT 05440. BNB985

486SX COMPUTER FOR HAMS! PC
compatible computer already loaded
for the ham station, windows 3.1,
packet, MUF, Utilities, and logging pro-
grams already loaded, burned in and
ready to use with your ham station.
For info write or call: REEVES COM-
PUTING SERVICES, 708 Flagler Ln,
Redondo Beach CA 90278. (310)372-
0175. BNB386

| BUY ELECTRON (VACUUM)
TUBES Magnetrons, Klystrons, Planar
Triodes, elc. . . . Jeremy Madvin at the
VACUUM TUBE EXCHANGE.
(800)995-TUBE or fax at (800)995-
6851. BNB987

PICTURE QSL CARDS of your shack,
etc., from your photo or black ink art-
work. 500 $28.00, 1,000 $44.50. Also
non-picture cards. Custom printed
cards, send specifications for esti-
mate. Send 2 stamps for illustrated lit-
erature. Generous sample kit $2.00,
half pound of samples $3.00.
RAUM'S, RD2, 8617 Orchard Road,
Coopersburg, PA 18036. Phone/Fax
(215)679-7238. BNB9SS

CELLULAR HACKERS BIBLE-
$54.45. Cellular Programmers Bible-
$84.45, Cable Hackers Video-$39.95,
Satellite Hackers Bible-$56.95, Scan-
ner Hackers Bible-$34.45. TELE-
CODE, P.O. Box 6426-AF, Yuma AZ
85366-6426. BNB993

VIDEOCIPHER/SATELLITE/SCAN-
NER/CABLE/AMATEUR/CELLULAR.
Repair Manuals, Modification Books &
Software. Catalog-$3.00. TELECODE
P.O. Box 6426-RF, Yuma AZ B85366-
6426. BNB994

ROTOR PARTS ROTOR SERVICE,
ROTOR accessories: Brak-D-Lays,
Quik-Connects, Pre-Set mods. NEW
models for sale. Free catalog.
C.A.T.S., 7368 SR 105, Pemberville
OH 43450. BNB996
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Uncle Wayne’s Bookshelf

REFERENCE

20N101 Everyday Electronics Data Book by Mike Tooley BA A
basic electronic “recipe” book using commonly available components.

$18.00

20N102 Practical Digital Electronics Handbook by Mike Too-
lev BA Contains nine digital test gear projects. Digital circuits, logic
gates, bistables and rimers, microprocessors, memory and input/output

devices. S14.50

20N103 Electronic Power Supply Handbook by lan R. Sinclair
Covers many tvpes of supphes—banerics, simple AC supplies, switch

mode supplics and inveners. $16.25

20N104 Electronic Test Equipment Handbook by Steve Money
A guide 10 electronic test equipment for the engineer, technician, stu-

dent and home enthusiast. $18.00

20N105 Digital Logic Gates and Flip-Flops by lan R. Sinclair A
firm foundation in digital electronics, Treats the topics of gates and
flip-flops thoroughly and from the beginning. $18.00

01C80 Master Handbook of 1001 Practical Electronic Cir-

cuits Tried and proven solid state circuits. $19.95

01P88 Pirate Radio Stations by Andrew Yody Tuning in to under-

ground broadcass. $12.95

01701 Transmitter Hunting by Joseph Moell and Thomas Curlee

Radio direction finding simplificd. $19.95

03R02 Rity Today by Dave Ingram Modem guide to amateur ra-

dioteletype. $8.50

03504 Hidden Signals on Salellite TV by Thomas Harrington

The sccret signals on the satellites. $19.50

05EQ1 Basic Electricity and Electronics The fundamentals of

electronics, book 1.$11.95

05E02 Basic Electricity and Electronics The fundamentals of

electronics, book 2. $9.95

0SEQ3 First Book of Modern Electronics Unique projects that

are moncy saving. $12.95

05022 The World Ham Net Directory by Mike Witkowski Now—

2nd edition. Introduces the special interest ham radio networks and shows
you when and where you can mne them in. $9.50

09P33 Pirate Radio Directory by George Zeller Where 10 une in on
secrel entertainment stations. $7.95

10F093 1993 International Callbook The new 1993 Intermational
Callbook lsts 500,000+ licensed radio amatcurs in the countries outside
North America. It covers South America, Europe, Africa. Asia, and the
Pacific area (exclusive of Hawaii and the US, possessions). $29.95
100093 1993 North American Callbook The 1993 Nonh American

Callbook lists the calls, names, and address information for 500,000+ Ti-
censed radio amateurs in all countries of North America. $29.95

05H24 Radio Handbook, 23rd Ed. by William I, Orr WASAI 840
pages of everything you wanted 1o know about radio communication,
$39.95

02B10 Heath Nostalgia by Terry Perdue K8TP 124 page illustrated
history of the Heath Company. Includes many fond memories contributed
by long-time Heathkit employees. $9.50

10DF92 1992 Calibook Supplement An update to the 1992 Intema-
tional and American callbooks. $10.00

12E76 Basic Electronics Prepared by the Burean of Naval
Personnel Covers the imporant aspects of applied electronics and
electronics communications. $10.95

12E41 Second Level Basic Electronics Prepared by the Bu-
reau of Naval Personnel Sequel to Basic Electronics, thorough
treatment of the more advanced levels of applied electronics. $7.50

01D45 The llustrated Dictionary of Electronics, 5th Ed by
Rufus P. Turner and Stan Gibilisco An exhaustive list of abbrevia-
sion tables. $26.95

20N091 Most-Often-Needed Radio Diagrams and Servic-
ing Information, 1926-1938, Volume One compiled by M.N.
Beitman An invaluable reference for anyone involved in Vintage
Radio restoration, $11.95

20N096 How To Read Schematics (4th Ed.) by Donald E.
Herrington Written for the beginner in electronics, but it also con-
tains information valuable to the hobbyist and engineering techni-
cian. $14.95

20N0S7 Radio Operaitor's World Atlas by Walr Stinson,
WOCP This is a compact (5x7), detailed, and comprehensive
worid atlas designed 10 be a constant desk top companion for radio
operators. $17.95

20N098 Electromagnetic Man by Cyril Smith and Simon Best
Health and hazand in the electrical environment. $29.95

20N020 Secrets of RF Circuit Design by Joseph J, Carr

Written in clear non-technical language, covers everything from
antennas 1o transistors. $19.50

20N107 Ham Stuff A comprehensive buyer’s guide and direcio-
ry. $19.95

20N109 73 Magazine Index 1960-1990 A complete index to

every article published in 73 Magazine through 1990. Book $15.00
IBM software (specify type) $20.00

20N110 Product Reviews Since 1945 Contains an index 1o

3,400 product reviews that have appeared in O5ST, CO. HR, 73 and
Radcom. Book $11.95 [BM Sofrware 5.25 $10.00

SHORTWAVE

06557 1993 Passport o World Band Radio
by International Broadcasting Services, Lid You'll
get the latest station and time grids. $16.50

03511 Shortwave Receivers Past and
Present edited by Fred J. Osterman Guide to
2 shortwave receivers manufactured in the last
20 years. The Blue Book of shortwave radio value.
$8.95

07R25 The RTTY Listener by Fred Osterman
New and expanded. This specialized book com-
piles issucs | through 25 of the RTTY Listener
Newslenter. Contains up-to-date, hard-to-find nfor-
mation on advanced RTTY and FAX monitoring
iechmiques and frequencies. $19.95

03C0% Shortwave Clandestine Confidential
by Gerry L. Dexter Covers all clandestine broad-
casting. country-by-country: tells frequencics, oth-
er unpublished information: spy, insurgens, free-
dom fighters, rebel, anarchist radio, secret radio.
$8.50

03M221 US Military Communications
(Part 1) US Military communication channels on
shontwave, Covers frequencies, background on
point-to-point frequencies for the Philippines,
Japan and Korca, Indian and Pacific Oceans, and
more. $12.95

03M222 US Military Communications
(Part2) Covers US Coastguard, NASA, CAP,
FAA, Dept. of Encrgy, Federal Emergency Man-
Dept. of Justice. From 14 KC 10 9073 KC. $12.95

03M223 US Military Communications
(Part 3) Completes the vast overall frequency list

of US Military services, from 8993 KC to 27,944
KC. 512.95

09542 The Scanner Listener's Handbook
by Edward Soomre N2BFF Get the most out of
your scanner radio. $14.95

035208 Radioteletype Press Broadcasts
by Michael Schaay Schedules of Press Services by
time, frequency, and country broadcasting in Eng-
lish. French, German, Spanish. and Portuguese.
$12.95

11788 Tune in on Telephone Calls by Tom
Kneitel K2AES Formaned as a frequency list with
detatled description of cach service and ns locarion
in RF spectrum, $12.95

03K205 Guide to Radioteletype (RTTY) Sta-
tions by J. Klingenfuss Updated book covers all
RTTY stations from 3MHz-3J0MHz, Press, Mili-
tary, Commercial, Meteo, PTTs, embassies, and
more. $12.95

11AS10 Air Scan Guide to Aeronautical
Communications (S5th Ed.) by Tom Knzitel
K2AES Mosi comprehensive guide to monitoring
US acronautical commumcations, Cover all Cana-
dian land airpons and scaplane bases, plus histings
for Central America, the Caribbean, Nomth Al-
lantic, and the Pacific Territories. $14.95

15A002 Scanner and Shortwave Answer
Book by Bob Grove Most frequently asked ques-
tions by hobbyists. $13.95

07A66 Aeronautical Communications
Handbook by Robert E. Evans Exhaustive, schol-
arly treatment of shortwave aeronautical listening,
$19.95

07R20 A Radio Journal 1912-1940 by Russ
Rennaker WOCRC Easy to read and informative,
educational and enteraining. A trip down memory
lanc 1o the carly days of radio. §7.95

11RF13 The “Top Secret™ Registry of US
Government Radio Frequencies (7th Ed.)
by Tom Kneitel K2AES This scanmer directory has
become the standard reference source for frequen-
cy and other imponam information relating 10 the
communications of federal agencies. $19.95
11F52 Ferrell’s Confidential Frequency
List, New Revised Edition compiled by A.G.
Halligey All frequencies from 4 MHz-28MHz cov-
ering ship, embassy, areo, Volmet, Interpol. num-
bers, Air Force One/Two, more. $19.50

11SR97 National Directory of Survival
Radio Frequencies by Tom Kneitel K2AES
Handy and concise reference guide to high interest
communications frequencies required by survival-
s, $8.95

11SM11 Scanner Modification Handbook,
Vol. 1 by Bill Creek provides straightforward step-
by-step mstructions for expanding the operating
capabilities of VHF scanners, $17.95

11EE06 Guide to Embassy Espionage
Communications by Tom Kneitel K2AES Can-
did and probing examination of worldwide em-

bassy and (alleged) espionage communications
systems and nerworks. $10.95

15093 1993 Shortwave Directory (8th Ed.)
by Bob Grove Exicnsively revised, the new 1993
Shortwave Directory is the consummaie DXer's
bible for the first 30 MHz of radio spectrum,

including up-to-date and accurate. S21.95

20N083 Vintage Radio 1887-1929 by Morgan
E. McMahon The awhoritative reference book for
historians and collectors. $8.95

20N094 A Flick of the Switch, 1930-1950
by Margan E. McMahon Discover the fast-grow-
ing hobby of radio collecting. $8.95

07R26 World Wide Aeronautical Communi-
cations by Robert E. Evans Aircrafi/Anr Traffic
Control, Aitcraft/Company Operations, Aviation
Wiather Broadcasts, Acronautical Flight Tests,
Worldwide Military Air Forces, Acro Search &
Rescue, Aero Law Enforcement, NASA Flight
Supporn, Acro Terms & Abbreviations and Aero
Tactical ldentifiers. $6.95

11789 Scanner Modification Handbook
Vol. 2 by Bill Creek Here it is—a companion to
Vol. . In fact, Vol. 2 has a section thar provides
improved approaches and updated techniques for
the mods in Vol. 1. There's 18 new exciting modi-
fications for popular scanners. $17.95

03R01 World Press Services Frequencies
(ATTY) New 5th Ed A comprehensive mamual
covering radioteletype news monitonng—contains
all information—antenna, receiving, tcrminal
umits, plus three extensive froquency lists. $8.95

SOFTWARE ==

04M54 GGTE Morse Tutor From beginner to Ex-
tra class in casy scif-paced lessons. Code speeds from
| 1o over 100 words per minute. Standard or
Farnsworth mode. Adjustable 1one frequency, Create
your own drills, practice or actual exams, Exams con-
form to FCC requirements. 5 1/4™ floppy for IBM PC,
XT, AT, PS/2 or compatibles, $19.50

04M55 Advanced Edition $29.95

20N021 No Code Ham Radio Education Pack-
age Computer software package. Includes computer
aided instruction software (IBM compatible), 200
page Ham Radio Handbook. $28.95

20N022 Ham Operator Education Package
Computer softiware contains five IBM compatible
discs with all questions for all license classes, plus
“Morse Academy”™ code teaching software that takes
you from 0-20 wpm. $28.95

Lanze Code Programs—{Available on 5 1/4" disk.)
Inexpensive complete study guide code programs for
both the C64/128 Commodores and the IBM compati-
bles. Programs include updated FCC questions, mulki-
ple choice answers, formulas, schematic symbols, di-
pgrams, and simulated (VE) sample test.

IBM Pan# Commodore Pan# Prce
Novice IBMO1 COMO1 S1495
Tech IBMO2 COMO2Z $1495
General IBMIO3 COMO3 §.495
Advance IBMO4 COMDL $1995
Extra (New Pool) IBMOS COMOS $1995

IBMOE, COMOE IBM/Commodore Tech No
Code—Lanze Code Program Contains all the
authonzed FOC questions and answers used in testing
formulas, schematic symbols, diagrams, and sample
test for passing the new Technician No Code license,
$24.95

IBMS7 Amateur Radio Part 97 Rules Includes
updated, revised Commission's Rules, September 30,
1989 5 1/4™ disk IBM compatible only, $9.95

VIS Study Cards Compact, up-to-date Flash Cards
with Key Waords, Underlined, Quiz on back. Formulas
worked out. Schematics at your fingertips. Used

SUCCESSFULLY by ages 610 81!

NOVICE VIS0I $1L.95
TECH visi2 10.95
GENERAL VIS03 9.95
ADVANCED VISO4 15.95
EXTRA VISOS 14.45

-/773



ARRL BOOKS

AR1993 ARRL 1933 Handbook (B9th Ed.) 39
chapiers, featuring 2,100 tables. figures and charts.
Comprehensive, well organized and affordable. $25.00
AR1086-4 ARRL Operating Manual (4th Ed.)
Information on how to make the best use of your

station, including: interfacing home computers.
OSCAR, VHF-UHF. $17.00

AR0194 Antenna Compendium Vol. 1 Mate-
rials on verticals, quads, loops, yagis, reduced size
anteninas. baluns, Smith Chans, antenna polariza-
ron. $10.00

AR2545 Antenna Compendium Vol. 2 Cov-
crs vericals, yagis, quads, multiband and broad-
band systems, antenna selection. $12.00

AR2626 Companion Software for Antenna
Compendium Vol. 2 5 1/4™ MS-DOS floppy.
$10.00

ARD488 W1FB's Antenna Notebook /v Doug
DeMaw WIFB Get the best performance out of un-
obtrusive wire antennas and verticals. Build tuners
and SWR bridges. $9.50

ARO0348 QRP Notebook by Doug DeMaw
WIFB Presents construction projects for the QRP
operator. $9.50

AR4141 W1FB's Design Notebook by Doug
DeMaw WIFB Filled with simple practical projects
that can be built using readily available compo-
nents and common hand tools. $10.00

AR2200 Antenna Impedance Matching by
Wilfred N. Caron Most comprehensive book writ-
ten on using Smith Chans in solving impedance
matching problems. $15.00

ARQ402 Solid State Design Good basic infor-
tions of reccivers, transmitters, power supplies, and
test equipment. $12.00

AR3193 Weather Satellite Handbook (4th
Ed.) by Dr. Ralph Taggart WBSDQT Expanded
und revised to reflect today's weather-fax satellite
technology. $20.00

AR3290 Companion Software for Weather
Satellite Handbook 5 1/4™ MS-DOS Floppy.
$10.00

AR3291 Now You're Talking!: Discover the
World of Ham Radio. Covers everything you
need to know to eam your first Amateur Radio l-
cense. More than a study quide, this book will help
you select equipment for your ham radio station
and explain how to set it up—everything you'll
need to know to get on the air! $19.00

AR3292 Your Introduction to Morse Code:
Practice Cassettes Kit includes two 90 minute
cassctic tapes. Prepares you for the 5 WPM Morse
code exam to eam your Novice license or add high-
frequency worldwide communications privileges to
your code-free Techmician license. $10.00
AR0437 ARRL Repeater Directory 1992-
1983 19,000+ listings with digipeaters, bandplans,
CTCSS (PL(TM)) tone chan, frequency coordina-
tors, ARRL special service clubs, and beacon list-
ings from 14 MHz to 24GHz. $6.00

AR1033 The DXCC Companion by Jim Kear-
man KRIS Spells out in simple, straightforward
terms what you need to be a successful DXer. $6.00

AR 1250 Log Book—Spiral $3.50
ARA341 Interference Handbook RFI sleuth’s

experience in solving interference problems.
S12.00

AR2187 ARRL Data Book Valuable aid to the
RF design engineer, technician, radio amateur, and
experimenter. $12.00

AR2860 Transmission Line Transformers
(2nd Ed.) by Dr. Jerry Sevick W2FMI Practical
designs and specific information on construction
technigues and sources of material. $20.00

ARO410 Yagi Antenna Design A Ham Radio
scries polished and expanded by Dr. Lawson.
$15.00

AR2171 Hints and Kinks Ideas for setting up
your gear for comfortable, efficient operation.
$5.00

AR3169 QRP Classics Compilation of ARRL
publications on building receivers, ransmitters,
transceivers, accessories. $12.00

ANTENNAS

01A70 Practical Antenna Handbook
by Jaseph J. Carr Design, build, modify, and in-
stall your own antennas. $21.50

10A345 Beam Antenna Handbook

by William Orr and Stuart Cowan Everything you
need to know about beam design, construction, and
operation. $11.95

UHF/VHF/PACKET

09V11 The Basic Guide to VHF/UHF Ham
Radio by Edward M. Noll Provides a first rate in-
troduction to the 2.6 and 1.25 meter bands as well
us 23, 33, and 70cm, $6.50

20N019 U.S. Repeater Mapbook by William
Smith NoMQS The Guide for traveling radio ama-
urs, $9.95

JOKS FOR BEGINNERS

= Digital Novice by Jim Grubbs Geared to
make you a more knowledgable pamicipant. $8.50
01AB7 Shortwave Listener's Antenna
Handbook Primer antenna theory. $13.95

05C25 Basic A.C. Circuits A siep-by-step ap-
proach for the beginning student. $24.50

0S5ES1 One Evenings Electronic Projects
Easy inexpensive one cvening projects. $8.95
20N018 Technician Class License Manual:
New No-Code by Gordon West This book covers
everything you need to become a Techmician Class
Ham. Every question and answer on the examina-
tions is found in this one book. FCC Form 610 ap-
plication, $9.95

20N092 The Wonderful World of Ham
Radio by Richard Skoinik, KB4LCS Simple, clear,
and fun. Introduces young people to amaleur radio.
$7.95

by Dave Ingram K4TWJ. Gives you all of the
needed dimensions for a full mange of easy 10 build
and erect “sky wires.” $9.50

03R02 ARTTY Today by Dave Ingram K4TWJ
Most comprehensive RTTY guide ever published.
$8.50

01P22-2 The Packet Radio Handbook (2nd
Ed.) by Jonathan L. Mayo KR3T “...ahe definitive
guide 1o amateur packet operation.”—Gwyn Reedy
WIBEL Only $15.00

20N100 Electronics Build and Learn (2nd
Ed.) by RA Penfold Combines theory and practice
s0 that you can “leam by doing.” $12.50

20N099 Digital Electronics Projects for
Beginners by Owen Bishop Contains 12 digital
electronics projects suitable for the beginner to
build with the minimum of equipment. $12.50

AR2073 Novice Antenna Notebook A begin-
ners guide 1o easy and effective antennas and
tuners you can build $9.50

AR2871 WI1FB's Help for New Hams
by Doug DeMaw WIFB Complete for the new-
comer, Put together a station and get on the air.
$10,00

AR2286 First Steps In Radio by Doug DeMaw
W1FB Series of QST anticles. $5.00

ARRL License Manuals Complete FOC ques-
tion pools with answers.

AR2375 Technician Class $6.00
AR2383 General Class $6.00
AR0166 Advanced Class $6.00
AR2381 Extra Class $8.00

AR3185 The Satellite Experimenter's Hand-
book, (2nd Ed.) by Martin Davidoff K2UBC Ex-
panded and revised. Focusing on satellites built by
and for the international radio amateor community.
$20.00

AR2456 FCC Rule Book (8th Ed.) A muw for
every active radio amateur. $9.00

AR2030 Your Gateway to Packet Radio
(2nd Ed.) Tells everything you need to know
about this popular new mode. $12.00

AR2103 Satellite Anthology The latest infor-
mation on OSCARs 9 through 13 as well as the RS

“

sarellites, the usc of digtal modes, rackmg anten-
nas, RUDAK, microcomputer, and more! $5.00

AR2898 Space Almanac by Anthony R. Curtis
K3KXK Recent news from space, $20.00

AR2083 Complete DX'er (2nd Ed.) by Bob
Locker WOKN/! Leam how to hunt DX and obtain
hard-to-get QSL cards. $12.00

ARZ2065 ARRAL Antenna Book

The new 16th Edition represents the best and most
highly regarded information on antenma fundamen-
tals. mansmssion hines, design, and construcnion of
wire anicnnas. $20.00

AR3293 Morse Code: The Essential Lan-
guage

by L. Peter Carron Jr. WIDKV Expanded and re-
vised in its 2nd edition. How 10 handle distress
calls heard no only on the hambands but on mar-
itime and aircraft frequencies. $6.00

CODE TAPES
73705 “Genesis™ $5.95

5 wpm—This beginning tape, takes you through
the 26 letters, 10 numbers, and necessary punc-
tuation, complete with practice every step of the
wiy.

73T06 “The Stickler" $5.95

6+ wpm—This is the practice tape for those who sur-
vived the 5 wpm tape, and it's also the tape for the
Novice and Technician licenscs. It 1s comprised of
one solid hour of code. Characters are set &t 13 wpm
and spaced at 5 wpm

73713 “Back Breaker™ $5.95

13+ wpm—Code groups again, at a brisk 13+
wpm so you'll be really at case when you sit down
in front of a steely-eyed voluntcer examiner who
stants sending you plain language code at only 13
per.

73T20 “Courageous” $5.95

20+ wpm Congratulations! Okay, the challenge of
code is what's gotien you this far, so don’t quit
now. Go for the extra class license. We send the
code faster than 20 per.

NEW STUFF =

558756 Warning! The Electricity Around
You May Be Hazardous To Your Health by
Ellen Sugarman An invaluable guide 1o the risks of
electromagnetic fields and sieps you can take 1o
protect yourself and your family. §11.00

Wayne's Book “We The People”™ Declare
Warl On Our Lousy Government by Wayne
Green A “must read” for every American tax-
payer. Solutions to every problem facing our
govemment today. $12.95

r-_--_---------

Uncle Wayne’s Bookshelf Order Form

20N 108 The Easy Wire Antenna Handbook l You may order by mail, telephone, or fax. All payments are to be in I

US funds. Allow 3 weeks for delivery.

I Iitem Title Qty. | Price Total
|
|
t
i
| SHIPPING
SHIPPING TOTAL
All orders add $5.00 shipping.

U.S. orders shipped UPS, (Alaska & Hawaii shipped via mail.)
Airmail to Canada and all overseas orders FOB Peterborough, NH.
I Make checks payable to “Uncle Wayne's Bookshell.'

I Name

I Street

I City Swete.___ - fp.___
l TOTAL S JCheck/Money Order

I O AE JMC a1 VISA

I Card # Expiration Date ———

I Telephone: (603) 924-4196 (800) 234-8458
FAX: (603) 924-8613
I Mail: Uncle Wayne's Bookshelf, 70 Route 202N,
Peterborough, NH 03458

UW0483




RANDom ouTPUT

Is This Frequency In Use?

Is it me, or are people gelling
stupid? Allow me to relate to you
what | experienced last weekend.
The names and callsigns have been
changed to protect the moronic.

| had been involved in a net on
7.283 MHz for close to an hour, |t
was a cold, gray Saturday morning,
and | was enjoying the net and a sec-
ond cup of coffee. We had check-ins
from locations as far apart as Col-
orado, Georgia and Nova Scotia. Net
control was located in Milwaukee,
and he was running slightly more
than 900 watts. Conditions on 40 me-
ters were excellent and the band was
packed.

A W1 station came on our exact
frequency, and without a word of
waming started calling a W2 station.
His signal was S-9 +20 and just
about wiped out the entire Northeas!
part of the country. | informed him
that the frequency was in use, and
asked him kindly to move. He never
acknowledged that he heard me
(knowing his location and my anten-
na's performance, | am 100% ceriain
that he did).

After a minute or two, he made the
same call, and | again asked him to
move. Again, no reply. Two or three
minutes later, the same scenario. By
this time, stations in New York and
Nova Scotia had also asked the W1
to move. They were met with the
same results | had achieved—
sllence.

Another five minutes passed with-
out a call. Right at the top of the hour,
the W1 came on and started informal-
ly calling a net (*Anybody from the
XYZ net on frequency?”). The W2
station he had originally called came
back to him and they started an infor-
mal chat. Al the first available break
in their seemingly endless discussion
about their signal strengths, | keyed
up and again informed them that the
frequency was in use by another net,
and would they please move off fre-
guency.

Now, here comes the really incred-
ible part.

W1: Did you hear that?

W2: Yup, | heard something. |
think he said there was another net
on this frequency.

W1: Yeah, that's what | heard.

W2: If we move frequencies, the
net will never find us. This is our fre-
quency. We've been here for years.
They must be a new net (the net |
was checked into has been operating
for many years at the same time and
frequency, though | can't fathom what
that has to do with anything).

W1: So, how's my signal now? |
just changed over to the other an-
tenna.

David Cassidy N1GPH

The two siations, after acknowil-
edging that they had heard me and
that they were aware that another
QSO was in progress on the frequen-
cy, continued their conversation as if
nothing had happened. | couldn't be-
lieve it! | again asked them to move,
and again they acknowledged that
they heard me—with the same re-
sults. | heard net control call me for
my next transmission, but was wiped
off of the net by these two lids. They
finally said, "let's move up 500 hertz,
to give them a little room." Can you
believe it? These weren't a couple of
newcomers. Judging from their call-
signs, these two lids had each been
hams for over 25 years, and yet they
thought that moving 500 hertz would
do anything? Did these guys know
the first thing about radio?

Every area of human endeavor
has a set of fundamental rules,
guidelines or mutual agreements. All
participants in the activity have
agreed lo abide by these rules. When
you drive an automobile, you agree
lo be sober and to obey certain traffic
signals. In this country, you agree to
drive on the right side of the road.
One of the fundamental agreements
thal we amateurs make with each
other is that we will ask if a frequency
IS in use before transmitting. We have
also agreed that no station or group
of stations can lay claim to a particu-
lar frequency. This means that there
will often be conflicts. When propaga-
tion on a particular band shifts, two
QS0s could end up on the same fre-
quency. Mature adults should be able
to quickly comprehend what is hap-
pening, and resolve the dilemma by
one of the parties offering to find an-
other frequency (it's amazing how of-
len I've heard 30-minute name-calling
sessions as a result of shifting band
conditions). When it's time for your
net to start, and the frequency you've
met on for 20 years is occupied, you
should either move, ask the occu-
pants of the frequency to move, or
maybe even ask the occupants for a
few seconds to inform your net mem-
bers 1o stand by and wait.

There are numerous ways to ac-
complish this basic agreement among
all radio amateurs, but we must starn
from a position of mutual respect and
common courtesy. We are not dealing
with brain surgery here. Nobody dies
it you don't get to hold your net or
scheduled contact on a particular fre-
quency at a particular time. Yet, I've
often heard suggestions of physically
iImpossible acts and threats of physi-
cal violence exchanged between two
adults, simply because 10 meters
shifted and they found themselves on
the same frequency. What is the
matter with us?
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Jim Gray WiXU
210 East Chateau Circle
AZ 85541

April’'s conditions for the upper HF
bands appears somewhal “iffy" with many
Poor (P) and Fair (F) days in the forecast.
Il appears that the poorest conditions will
be during the first and lasl days of the
month, while the in-between days will
range from Fair (F) to Good (G). The besl
days are likely to cenler around the 12th
and the 22nd, and several days on either
side of these dales. The full moon occurs
on April 6th.

Use the daily char 1o find the best days
for your efforts and choose the Band-Time-
Country chart to discover when and where
lo operate. Trends are Indicated by hy-
phenated letters such as F-G

PROPAGATION

Jim Gray WiXU

subside after 10 p.m. local lime as the so-
lar energy thal feeds the slorms abates.
Solar activity (flux) is dropping to the 100
level as | wrile, which means that ionization
is not as great and does nol last as long as
a few months ago. inasmuch as solar flux
correlates with DX “conditions™ and with the
sunspol numbers, il is apparent that we are
well on our way to the bottom of Cycle 22.
During the DX heyday a lew years ago, so-
lar flux values of 200-300 were common.
Choose your days carefully from the
chart, and correlale "conditions” with the
Time-Band-Country/Area chart for the
most likely success. As “conditions” deteri-
orate, you will need more power than usual
to “get through,” as well as better anten-

nas. H

meaning Fair-to-Good conditions
expected, or P-VP meaning Poor-
to-Very-Poor conditions are expect-
ed. Remember, however, thal
these forecasts are not cast in con-
crete, and that unexpected bonus
days or terrible days may occur al
almost any time. We're trying to
“play percentages” here, so be on
the lookout for sudden opportuni-
lies. Your best source for trends is
WWYV at 18 minutes after each
hour (I use the 10 MHz signal as
the most reliable copy from Ari-
zona). They will tell you the status
of the earth’s magnetic field and
the energy output of the sun during
a 24-hour period. The sun's radio
energy is measured al a wave-
length of 10 cm, which seems to
have a good cormrelation with actual
propagation conditions on the HF
bands.

April is historically a good
month for communication and you
can expect DX to the east in eardy
morning hours, short skip during
the day, and DX to the west in al-
ternoon hours, The higher the
band, the sooner it closes toward
evening hours. 20 meters should
stay open on Fair or Good days un-
til after dark, while the 10, 12, 15
and 17 meter bands will close
around sunset. You may try some
DX on 30 meters in the mid-to-lale
afternoon, lasting until well after
dark, although as | write this col-
umn, the 30 meter band seems 1o
close soon afier dark. 40, 80, and
160 meters are usually quite active
into the “wee” hours of the mom-
ing, so if you are a “night owi” enjoy
the opportunities that abound
around 1-5 a.m. local time. During
the aclive spring storm season
there will be heavy QRN on many
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Whether you're roughing it on the tortuous dirt roads
of the Baja 1000 or through the big city canyons, the
ruggedly designed FT-2400
is built to take the abuse. In
fact, the FT-2400 is the first
and only amateur radio to be
awarded a MIL-STD-810 rat-
ing for the shock and vibra-

tion. That’s why Yaesu is the official radio of the Nissan

off-road race teams.

Exceptional features are packed into the FT-2400

such as: ® LCD Display —the

largest display available on

‘any 2 meter mobile ® Alpha

Numeric—for ing names e, _E—

or callsigns ® Backlit DTMF
- Microphone —for making =

autopatch calls safely at night : > &

= 31 Memories ® Odd Splits—

on any memory channel ® 3

—350, 25 and 5 watts or user

select ® Advance Track Tuning

wEcewvEa FT-2400
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T-2400 Military Spec'd TOUGH

(ATT)—eliminates big city
intermod ® Automatic Dis-
play Dimmer—4 levels ®
FM Modulation —for true
voice clarity ®m DITMF
Selective Paging (optional).
Other features include:
Wideband receiver cover-
age 140-174 MHz RX, 140-
150 MHz TX « CTCSS
encode built-in and selectable from the front panel »
Five scanning functions: Band Scan. Limited Band
Scan, Memory Scan, Memory Channel Lock-out with
Selectable Scan Stnps and Priority Scans « One piece
die-cast construction with extra large heat sink » Auto-
matic Repeater offset » le call channel.
Options: DTMF coded squelch and paging (requires
FRC-6 pagmg unit) « CTCSS Decode Unit (FTS-17A).
If you're serious about affordable communications,
you'll want the FT-2400. Contm:tyﬂm‘i’aﬂw daﬂertnday
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e pacasaﬂgr in Amateur Radio

~ Compact Miles

Kenwood unveils the world’s smallest HF transceiver

HF Is going places—thanks
the smallest transceiver of
ing high-performance com-

to Kenwood's new TS-50S,
its kind in the world. Provid-
munications with go-any-

350

where convenience, the TS-50S is your passport to
freedom. And whether used EALERGELSISSVIZAN  for muhileﬂpemﬁnns and
DX-peditions, or in a fixed installation, this rig packs a powerful punch. Maximum output
Is 100W, and there's a full range of advanced features—including 100 memory channels,
DDS with innovative “‘fuzzy’’ control, and AIP for superior dynamic range IF shift and
CW reverse mode help reduce interference, while a noise blanker improves clarity. For
user-friendly operation on the move, there's a multi-function microphone and powerful
menu system. And the 1S-505 is fully equipped for split-frequency operations. Test drive
one today.
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KENWOOD U SA CORPORATION
COMMUNIGATIONS & TEST EQUIPMENT GROUP
PO. BOX 22745, 2201 E. Dominguez

Street. Long Beach, CA 90801-5745

KENWOOD ELECTRONICS CANADA INC.
6070 Kestrel Hoad, Mississauga,
Ontana, Canada L5T 158




	001.jpg
	002.jpg
	003.jpg
	004.jpg
	005.jpg
	006.jpg
	007.jpg
	008.jpg
	009.jpg
	010.jpg
	011.jpg
	012.jpg
	013.jpg
	014.jpg
	015.jpg
	016.jpg
	017.jpg
	018.jpg
	019.jpg
	020.jpg
	021.jpg
	022.jpg
	023.jpg
	024.jpg
	025.jpg
	026.jpg
	027.jpg
	028.jpg
	029.jpg
	030.jpg
	031.jpg
	032.jpg
	033.jpg
	034.jpg
	035.jpg
	036.jpg
	037.jpg
	038.jpg
	039.jpg
	040.jpg
	041.jpg
	042.jpg
	043.jpg
	044.jpg
	045.jpg
	046.jpg
	047.jpg
	048.jpg
	049.jpg
	050.jpg
	051.jpg
	052.jpg
	053.jpg
	054.jpg
	055.jpg
	056.jpg
	057.jpg
	058.jpg
	059.jpg
	060.jpg
	061.jpg
	062.jpg
	063.jpg
	064.jpg
	065.jpg
	066.jpg
	067.jpg
	068.jpg
	069.jpg
	070.jpg
	071.jpg
	072.jpg
	073.jpg
	074.jpg
	075.jpg
	076.jpg
	077.jpg
	078.jpg
	079.jpg
	080.jpg
	081.jpg
	082.jpg
	083.jpg
	084.jpg
	085.jpg
	086.jpg
	087.jpg
	088.jpg
	089.jpg
	090.jpg
	091.jpg
	092.jpg
	093.jpg
	094.jpg
	095.jpg
	096.jpg
	097.jpg
	098.jpg
	099.jpg
	100.jpg

