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The Only Handheld With Artificial Intelligence o o s ) a,,—; 3 1 Actual Size
[COM continues to lead the way in communications technology V/SCAN CLOCK  A/SCAN CALL/LOCHS

with the first “Smart Radio.” Inside its super compact, futuristic Ce BN o ﬂ

body is a micro brain that offers programming, cusl{}mmn;, fun IC- P2AT

and games never before enjoved in amateur radio!

he P-Series Pocket Genius actually asks you questions, deter-
mines your abilities and provides only Eus features you can handle.
It is the perfect answer for making amateur radio simple and fun
for new hams — vet in the hands of an experienced user, will
prove to be the most advanced, full featured handheld in history!

The Most Full Featured Handheld Ever Built

ICOM has been listening to your suggestions and has responded
with a handheld featuring everything you've ever wanted...and more:
100 Memories - more than any other handheld. 16 Autodial
Memories - one touch of a button makes vour call. Illuminated
Keypad and Display allows nightime use. Lar%e Display 1s
easier to read. DC Socket for charging at home. Optional DTMF

Pager lets anyone call your handheld with a 3-digit code. Memory
Skip and Mask allows you to customize memories to be scanned.

P2AT 2 Meters, P3AT 220MHz, PA4AT 440MHz.

&
New Hams in the Family
will ﬂp]:lrf’ﬂdt[: th many €dsy- to-use f{fﬂture:ﬂ %I’ﬂﬂll blff. dﬂd For more information, see vour ICOM dealer or call the
exciting question-and-answer games. They will have fun Ie'lrmng JCOM Brochure Hotline 1-800-999-9877
and adv am:mg with the “Pocket ICOM America, Inc.. 2380-1461h Ave. N.E, Bellevue, Washington 98004

Customer Service Holline (206) 454-7649

All stated specificatons are subject o change without nolice or obligation
All ICOM radios significantly exceed FCC regulations imiting spurnous
emssions. F2ZAT192

Genius,” And with autodial
memories, they can have “911"
emergency access at the touch
of one button!

Be one of the first
to experience amateur
communications of the
21st century!




Simply connect one of our fully automatic phone patches to
your base station radio. Suddenly your mobile and HT radios
can initiate and receive telephone calls without any assistance.

MODEL CS-700: Aneconomical simplex sampling patch. The operator is in
full control at all times. User selectable operating modes: VOX Enhanced
Sampling or VOX Controlled Sampling. Features include a 9 Phone number
Speed-dialer, Automatic Sample Window Set-up and more.

PRIVATE PATCH V: Offers four user selectable operating modes:

1. Simplex VOX Enhanced Sampling 2. Simplex VOX

3. Semi-Duplex 4. Repeater Maker.

In the Simplex VOX mode, Private Patch V can be used straight simplex or
through remotely located repeaters and only requires Mic jack and ext.
speaker jack connections to the base radio. Features include a 90 Phone
Number Speed-Dialer, Remote Base operation and more. Thousands are in
use worldwide.

\N MODEL CS-800: A low cost patch that operates either Full or Semi Duplex.
\\E Plus has built-in Repeater Maker. Use with dual bander radios or connect to

your existing repeater for Full Duplex patch. Also turns your radio into a
powerful repeater system if desired. Other features include 9 Phone Number
Speed-Dialer and more.

MODEL 8200: Includes all features and modes of Model CS-800 plus 90
Phone number Speed-Dialer, Remote Base Mode, DTMF Selective Calling
(other tones are optionally available), remotely programmable access codes,
and more. (Also available in desk top cabinet). This is the finest Full Duplex
Patch/Repeater Controller in the business!!

All Models Also Include: Built-in user programming keyboard with digital
readout display (All features and modes are user programmable)  Last
Number Redial  Line in use detect » Call Waiting = Automatic 1-800 toll
override = User programmable CW ID = Single or Multi-Digit Access/
Disconnect codes = Secret Toll Override Access Code = Hookflash = Fully
Regenerated Tone or Pulse Dialing = Ringout sounds like a phone = Remotely
controllable relay * Non-volatile memory « Lightning protection and the
famous one year CSI Warranty. When you compare to brands C or | you will
find there’s simply no competition.

Call or write for brochures and dealer information.

CONNECT SyYSTEMS INC.

2064 Eastman Avenue #113
Ventura, California 93003

Phone (805) 642-7184 « FAX (805) 642-7271 1 (800) 545'1 349

CIRCLE 12 ON READER SERVICE CARD
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LETTERS

Number 1 on your Feedback card

Arthur C. Erdman WBVWX, Worthing-
ton OH Part of your editorial in the January
1992 issue contained, for the firsl time in
print, praise for the work done by myself
and my shipmates. | was one of the instruc-
lors in receivers in Radio Material School
(USNR-Special Assignment) who “fiendish-
Iy" put in bad components to be found by
lhe students. | taught at Navy Pier, Chica-
go, from 1945 lo 1946. Al college, they
looked down their noses al my experience
in Navy electronics.

You hit the nail on the head by saying
much of college was not inleresting nor to
the point. Only in my fifth year did | get any-
thing really interesting. It was the detailed
study of TV receivers.

I've retired from elecironics and now am
helping my oidest son in his financial busi-
ness (CPA). With three computer systems,
he can do much more work in a shorler
lime period. Ham radio is not the only group
with old fogies—some CPAs absolutely
refuse to learn how to operale the computer
systems. They are being left behind.

Keep blasting hams o "shape up—ship
oul.”

Joseph P. Esposito N2ZNSO, Bronx NY
| really enjoy reading 73 Magazine. | look
forward to the next issue each month. | am
responding to WASBMN's comments ["Lef-
fers,” January 1992] about contesling on
the amateur bands, especially 10 meters.

| am a Tech and my phone privileges, as
you know, are a small spectrum of the ama-
leur bands. | am a radio warrior on the
weekends and look forward to working DX.
But when | get home on Friday night from
work, fire up the radio, and | hear “CQ con-
test,” | shut down and | work my 2 meter ra-
dio,

| have to agree with WASBMN: | do like
using my radio equipment on the week-
ends; HF, thal is.

Bill Strickland KC4CUM, Huntsville
AL | have been reading your magazine for
several years and think it is by far the best
that | have ever seen. Your ideas and pro-
posals about radio, morals, and enthusiasm
are always refreshing and uplifting.

It was only recently thal | discovered
that you were a member of the silenl ser-
vice and on the USS Drum. | have fond
memories of a favorite uncle Roy B. Hester
who was on several of the old pig boals and
later made 13 patrols on the USS Nautilus
as Chief Electrician's Male, including the
Baltle of the Coral Sea and Midway.

Thanks for the influence you continue to
have on your readers.

Dick Meicher WAEMDI You talk about
the 14.313 mess. Well, | ran info the same
kind of thing when | moved inlo the Rogue
Valley 18 months ago. | was interested in
having a 440 MHz input and a 2m ouiput
remole base. Some of the local “powers”
gol wind of this and starled bad-mouthing
me. Al the local radio club | was asked,
“Who do you think you are, coming up here
from California and deing this in our val-
ley?" Seems that a group feels that 2m is

From the Hamshack

for rag-chewing and that packel, repealers
and, mosl of all, autopaichers, have no use
on their band. So | put up a 440 MHz re-
peater 1o control an ICOM 735 with an Ul-
Ira-Com Shack 64 and an AT-150 aulo an-
tenna tuner. I've already got a half dozen
users, Including a blind man and some
users in retirement manors where outside
antennas are not allowed.

Anyone else doing this? This is a great
service for hams in poor locations and I'd
like to see more like this. Dick, if we lose
amaleur radio, it'll be your grousing relro-
grade neighbor hams who have killed the
hobby, not you . . . Wayne

Garry Neill K4FRL, Acworth GA | mel
you about 20 or 25 years ago in the hospi-
tality room at the Allanta Radio Club Ham-
fesl. | knew thal you were a “maverick” from
what | had been told. But, | found that |
liked whal you said. | have since agreed
with your philosophy and your ideals.
Please, keep prodding me (hams) and the
other groups that you are working with.

| haven'l followed your exhortations to
the extent that | should, but | enjoy your
continuing to encourage me on to grealer
accomplishmenis. You have my backing for
any idea or project thal you have. | can say
that, based on my reading your writings for
the pasl 20+ years, you have been “right on
largel.” Keep up the good work.

Jim Travis AC4Jl, Nashville TN Agree-
able or disagreeable, your edilorials are
provocative, more often on targel than off.
Practlical or not, you generate volumes of
ideas. |deas are the lifeblood of creativity.
What makes you uncommon is that you act
on your ideas and often succeed. When
others acl on your ideas, good things can
happen,

For more than 20 years my ham license,
WB4HNS, was rarely used. In the mid-'60s
some excellent Amy instructors at Fort Dix,
NJ, taught me code. These guys could
strap on a leg key and bal code back and
forth and never take a nole. It was made
clear that if you didn't leam, you would be
backpacking in the snow on the olher side
of the post—the Ammy’s answer lo incentive
licensing, | guess.

Near the end of Army service, lwo
sergeants at Fl. Polk, one an ex-Westemn
Union telegrapher, introduced me to ham
radio at the MARS station to which I'd just
been assigned. They administered the
Novice exam. Piclure yoursell as a Novice
sitting before a Collins S-line console, cour-
lesy of Uncle Sam, with beams, an invert-
ed-V, a long dipole, mosl of the operaling
lime you could want, and a couple of fine
operators right there to leam from. Few
Novices are ever so lucky.

After Army service | upgraded to Gener-
al class, used a 75 watt crystal CW rig for
awhile, then all but quit the hobby. Excuses:
apartmenls and a condo with no anlenna
space, career demands, family expenses,
no decent equipment, never hearing much
on 2 meters for which | DID have gear.

The license would be renewed, ham
magazines read, a few projects buiit. |
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would call on 2 meter FM but get little out of
it. Computers became a serious hobby.

The old Eico CW rig gathered atfic dust
beside a Heath SB-300 receiver, its crystals
removed and employed in a home-brew
shoriwave converter for the car.

A few years ago | began paying alten-
tion to your jaming editorials. Your message
to me was and sfill is: Got a license? Use it
or lose it. Same goes for valuable chunks of
radio spectrum,

One day colleagues at work invited me
under their 1990 Field Day tent. Thal day
the fire was lit and refused to go out. Soon |
found an affordable used HF rig, some Hus-
tler coils and a modem 2m HT, figuring if |
can't put up an antenna where | live, I'll go
mobile.

One hundred ten counines, 50 slates, a
thousand QSOs and two quick upgrades
later | am still mobile. In front of me are two
prized onginal cards that armved loday from
mobile contacls with Jordan and Antarclica.
Am | enjoying the heck out of this? You bet.

Last year | signed on with Army MARS,
the local radio club, and QCWA—mel some
greal people, contribute as work permils,
proselytize a lol aboul ham radio but itch for
more. Satellites and the upper spectrum
have yet to be explored. If there is a way 1o
work those mobile, believe me | will find it.

This hobby is, as Robert Louis Sleven-
son put it, “so full of things we should all be
happy as Kings." There is no end 1o the
challenges, no limit on our frontier.

Had you nol been such a nag all these
years, Wayne, | would not be wriling to
thank you.

There are, in fact, many o thank, begin-
ning with the two sergeants whose names
and calls | wish | could track down. They
must now be close to retirement.

Above all, | will remember a young 11-
year-old worked in a contest over a year
ago. In a few short months he had gone
from no license to Advanced. With his fa-
ther's obviously able help he was preparing
to march on Extra. If HE could do il, so0
could a 49-year-old. A few months later |
walked out of a VE session as /AE awailing
a new call.

Our hobby faces serious problems and
challenges. Perhaps the new people en-
liced by no-code licensing will show the
way. We need the new blood. Most no-
coders | run across will be credits lo the
hobby. Mos! already are at work on up-
grades, some with remarkable dedicalion.

What is nice to know as | meel people
on the bands is thal this rejuvenaled inler-
esl is NOT unigue. Many have followed
similar paths. Invariably we regret the time
away from ham radio. We are glad 1o be
back.

| hope more of us read and re-read
David Cassidy's February 1992 plece on
how to generate a QSO conversation. Il is
important. As a journalist, an interviewer
who enjoys extended QSOs with the inler-
esting people of our hobby, be assured the
techniques work. David's article could be
Lesson 2 in any operaling manual, Lesson
1 being how 1o tune up quietly.

The points he makes were driven home
for the first time by a ham visifing here from
Kentucky, a minister, active on 2 melers.
This gentleman never really said much in
his QSOs on a local repeater. He didn'l
have to. He asked questions, made obser-
valions. He drew people out. Many interest-

ing experiences and a few life slories were
lold in those QSOs. He was absolutely the
best and brought out the best in his con-
lacts.

Keep those editorials, fine columns and
of all, thank you for your prodding. Don'l ev-
er lel up.

John Seginski N7TNV, Reno NV Wayne,
first of all, | think you're crazy. Or mighty ec-
centric to say the leasl. And that is no in-
sult, believe me. I've been reading your edi-
torials since way back when you first star-
ed 73 Magazine.

I'm glad you're crazy. That's why you've
accomplished so much in your fife. | don'l
think “normal” humdrum people accomplish
anything, especially in the lechnical fields.

The reason I'm writing is because | think
you're oo hard on some of the old modes
of operating, like CW and AM. I've recently
got back on 10 meter AM (popular AM win-
dow, 29.0 to 29.2 MHz) using a Johnson
Ranger and a Collins 75A4 and have been
having a really good time. | can call CQ and
meet a lot of new friends, and we talk for
hours aboul the technical aspects of the old
rigs. Sort of reminds me of the fellows |
know al the classic car club when they gel
together to discuss the pros and cons of
whether a straight 6 engine is any better
than a VB, or vice versa, in their old cars. In
the classic car club we never talk against
the guys who own and drive the old cars.

And I'll bel when you were in your
Porsche club you didn'l talk against the fel-
lows who owned and drove the old Speed-
sters, did you? You probably talked with
them about the characteristics of their old
cars even though they weren'l state of the
arl. Why cant you afford the same courlesy
to the hams who enjoy the old modes of
communication? Remember: Ham radio is
supposed lo be fun, regardless of what
mode is being used.

You won'l find many hello/good-bye
QS0s on 10 meter AM phone. Some of the
guys (old and young) can literally talk your
ears off. They don't use VOX and when
they are talking, they have the podium.

Take a listen. | think you'll be pleasantly
surprised, and get yourself that old boat an-
chor rig you dreamed about when you were
young, but couldn’l afford, and get on the
air. I'd ike QSQing with you.

Using old classic modes like CW and
AM does nol detracl from the modemn
modes of operation. | still love SSB, packet,
FM, TV, efc., but | do stay off VHF and UHF
because every time | get on, all | hear is
people clicking their HT transmit bultons
and invariably someone will come on and
say, “Could you stop transmitting? You're
tying up the frequency.” That's not the type
of ham radio operation | care for.

And CW. If you run high power, | agree it
could be detrimental to your health. But you
really don’t need much power when the
band you're using is open. There’s nothing
more relaxing than clicking away on the old
Vibroplex on Saturday momings on good
old 40 CW.

We should all enjoy all the greal aspecls
of ham radio. All modes and all bands.
They all have their advanlages and disad-
vantages, and they are all fun.

So lighten up Wayne. Have fun, and
| hope 1o see you on good old 10 meter
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Number 2 on your Feedback card

Flea Markets

The great cry from builders has to
do with finding parts. You can't build
much if you have to rely on Radio
Shack for all your parts. And you're
limited if you have to depend entirely
on equipment that's available in parts
kits. So how can you find the parts
you want? Well, they're all there by
the zillions in the larger flea markets.
The only problems are (a) getting to
a big enough flea market to find what
you need, (b) actually finding your
needs in a reasonable length of time,
and at the price you want, and (c)
getting the parts when you need
them and not six months before or
after.

Even the humongous flea market
at the Dayton Hamvention doesn't
help you if you get the bug to build in
June or September. How can you
even guess in April that you're going
to want to build something in
September?

The logical answer to this is to get
the flea market exhibitors to advertise
their stuff somewhere in a magazine
or catalog. Just why hundreds upon
hundreds of flea market exhibitors
are so blind to the wonders of mail
order is a puzzle. | love mail order.

Heck, | started my first mail order
business when | was 12 years old
and did well at it. That was the Elm
Stamp Company. | ran across some
of my old ads in a scrapbook re-
cently.

Mail order makes it so you can
reach people anywhere in the coun-
try and let them know what you've
got. Yes, you have to leamn about ad-
vertising and you have to be merci-
less in keeping track of which ads
and publications pull best for which
products. But it sure is nice to see
those post office buckets of mail
coming in every day, all with checks
and charge card info in them. And it's
great to have your phone ringing with
orders day and night.

I'm selling CDs by mail order
through Music/NH. We're also selling
book and code tapes through Uncle
Wayne's Bookshelf. My wife sells
how-to-dance videos and her phone
rings with orders day, night and on
weekends. Does this bother me?
MNope, when she's not around | write

~ EVER SAY DIE
Wayne Green W2NSD/1

down the orders for her and she has
them shipped the next day. | love
mail order.

| started my Radio Bookshop back
in 1958, selling books to hams. It's
still going, now called Uncle Wayne's.
Lordy, that's 34 years!

If you have any ideas on how lo
get the hundreds of flea market ven-
dors to getl into mail order, please let
me know. I'd love to be able to buy
things from them the next time the
building bug bites. By the time | get
to Dayton I'm too busy networking
with manufacturers and talking to
readers to properly shop the flea
market. There’s just too much to do
in two and a half days.

Perhaps a special advertising sec-
tion in 73 would help. We might be
able to do that two or three times a
year to see how it works. How about
a "Ham Radio Marketplace” supple-
ment a couple times a year that we
send only to subscribers? Heck, we
could include it for our Radio Fun
subscribers too. That would give it a
very good circulation.

Let me know if this is something
you'd like to see.

Helping Kids

There's a lot of handwriting about
the sad state of our youngsters.
They're not getting interested in sci-
ence and math— they're not read-
ing—heck, they can't even talk very
well, like. Yes, | agree that our educa-
tional system is at fault. It's been
shown to be one of the worst in the
developed countries. And yes, | have
a bunch of ideas on ways to get it
turned around.

My proposals for change are radi-
cal. They have to be, because all of
the efforts to just improve education
have failed. In the almost 10 years
since the A Nation At Risk report bil-
lions have been spent trying to im-
prove the system. What they've
found is that the system doesn’t need
fixing, it needs re-inventing.

Now, my question is this. How in-
terested are you in helping to do
something about this mess? I've
done a lol of homework and have
come up with some proposals for a
completely new educational sys-
tem—one | think you're going to like.
But just proposing the changes

4 73 Amateur Radio Today » July, 1992

means littie—the tough pan is getting
them implemented. That's going to
take some work and clout. Are you
into work? Have you any clout? Con-
nections?

Starting From the Beginning

After a good deal of research, plus
some thinking, the whole miserable
picture of how badly we've been
messing up our children finally
dawned on me. Oh, | suspected, but |
figured | must be wrong. We wouldn't
do that to our kids! Well we have and
are—and it's going to continue un-
less you and | are able to stop L.

First, | hope you took the time a
couple of years ago to watch a PBS
movie called “7-14-21-28." Il was a
film showing interviews with seven-
year-old British kids. They asked
them what they thought they might
do in life. Then they interviewed them
again at 14 to see how their lives had
progressed by the time they were in
their teens. Again they discussed
their plans and interests. The third
set of interviews with the kids was
when they were 21. Now we could
really begin to see how firmly their
lives had been set when they were
seven. The last interviews were when
they were 28. This showed even
more clearly how well established
lifetime patterns are setl by seven
years old. The film will be shown
again soon, complete with interviews
at 35 years of age. Don't miss it.

Now we can see thal those psy-
chologists have been right who have
been claiming that by the time chil-
dren get into school their minds are
already closed to reading and intelli-
gent speech. Il makes sense if you
know anything about how living
things develop. If you interfere at any
one slage of development, the whole
organism is thrown out of kilter and
can never really recover.

With babies we know that without
adequate stimulation at the right time
the brain fails to build the neuron net-
works needed lo speak, read, and
even think very well. Enter Big Bird,
who turns out to be a much greater
ogre than ever imagined. Yep,
“Sesame Street” comes on a villain.
Both day care centers and parents
have been using “Sesame Streel” to
keep children sedated. Well, it's great

for that. It hypnotizes them with flash-
ing lights and constant action, but it
doesn't provide the stimulation chil-
dren need to build the neuron net-
work in their brains which is involved
with dealing with language and think-
ing. The result is kids that schools
are unable to reach—kids without
brains developed enough to handle
reading, kids with short attention
spans who are used to instant gratifi-
cation, kids who gel bored easily and
have few enthusiasms or even much
of an interest in leaming.

The really awful part of this is that
once the time has passed for the
child’s brain to develop during this
part of the normal growth cycle, there
is no way to completely repair the
damage. Children grow their minds
and bodies step by step. When a
step Is skipped or mangled, it's man-
gled permanently. And that's what's
happening when we should be read-
ing to our children. We fared better a
couple of generations ago when we
listened to the radio. That called for
building pictures in our minds—our
brains got some work to do and were
not fed visual pap, with nothing last-
ing more than a few minutes. Is it any
wonder kids have such short atten-
tion spans and find books boring?

Parents who are just 100 busy to
read to their children should at least
invest in some children’s slories on
tape—and | don't mean Dr. Seuss ei-
ther. My mother read to me while |
ate lunch every day. As soon as |
learned o read | was hard at it, read-
ing and re-reading the Oz books. | al-
so loved the poetry of Robert Louis
Stevenson and Eugene Field, and
could recite much of it.

By 10 years old I'd read all the
Tom Swift and Tarzan books, Booth
Tarkington, Mark Twain, books on fly-
ing, and | even loved what few space
travel books there were. So when's
the last time you read to your chil-
dren or grandchildren? If they've
been poisoned by “Sesame Street"
it's probably too late. I've been plan-
ning on making some tapes of me
reading the Oz books, but maybe I'm
ahead of my time again.

if we want kids to get interested in
science and amaleur radio, they're
going to have to be able to read and
think. They're going to have to be
able to set goals and achieve them.
We need these kids as amateurs to
carry on for the nexd generation. We
need them to keep our hobby from
being blown away by commercial

interests. But most of all we need
them as potential high-tech career
scientists. engineers and technicians
o help protect our quality of life in the
next century.

Let's say that you're nol being
your usual contentious seif and, for a
change, you're agreeing with me.
The logical question then is, what
can | do about the situation? Heck,
I'm just one person. Yep, you're one
person—and so0 am |—and so are a
hundred thousand other 73 readers.

Continued on page 76



CENWOOD

Our new TS-850S just made the
competition obsolete

o competition class transceiver
even in the same ballpark as the
S-850S.

You'll find a superior intermod-
[ation dynamic range of 108 dB
iroughout the entire 100 kHz to
0 MHz range.

Kenwood's optional DSP-100
igital Signal Processor (DSP)
bnverts audio signals to digital
formation, where it is shaped

d processed by a micropro-
pssor. For SSB work, this means
cleaner signal, and for CW, it
lows adjustment of the rise and

[ times for optimum waveshape.

e DSP-100 also works at the

receiver detector level for audio
shaping, in all modes.

Other advanced technology in
the TS-850S includes 10 Hz step
dual VFOs, multi-mode scanning,
full and semi break-in CW, superior
interference reduction, keyer, dual
noise blanker, and RIT/XIT. 100
memory channels store, transmit,
and receive frequencies indepen-
dently. High boost for SSB signal
“punch’ Microphone supplied.

The Kenwood TS-850S. All
band. All mode. One year warranty.
In a class by itself!

Key options.
DSP-100 Digital Signal Processor.
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AT-300 160 -10 m external antenna tuner.
AT-850 160-10 m internal antenna tuner.
DRU-2 Internal digital recording unit.
IF-232C Computer interface. PG-2X

DC cable. PS-52 Power supply. SO-2
TCXO. SP-31 Maiching external speaker.
VS-2 Voice synthesizer. YG-455C-1 500
Hz CW filter for 455 kHz IF. YG-455CN-1
250 Hz CW filter for 455 kHz IF. YK-88C-1
500 Hz CW filter for 8.83 MHz IF.
YK-88CN-1 270 Hz CW filter for 8.83
MHz IF. YK-88SN-1 1.8 kHz SSB filter for
8.83 MHz IE

KENWOOD U.S.A. CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GROUP
P.O. BOX 22745, 2201 E. Dominguez Street

Long Beach, CA 90801-5745

FREE

HS-5 Headphone
with purchase!
A $67.95 retail value.

See your Kenwood dealer

for details.
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YAESU HANDHELD TRADE-UP DAYS!

Out with the old

m with the new!
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Take your old amateur handheld* — any
brand — working or not — to your authorized
Yaesu amateur dealer and get $50 off the pur-
chase price of any new Yaesu amateur handheld
model. Right then and there! No coupons to send
in — no rebates to wait for! $50 offer is limited to
purchase of handhelds only and must be used at
time of purchase. Sorry, no cash payments. Offer

may not be used with any other Yaesu discount
or promotion and is non-transferable. Limit (1)
one trade-up per person. Valid at all Yaesu U.S.A.
and Canadian dealers only.

So, hurry — act today! Just drop off the “old”
and leave with the NEW — with $50 off from the
folks at Yaesu!

This offer expires August 31, 1992.

*Mail order purchases : Call your Dealer for instructions.

© Yaesuy USA, 17210 Edwards Rd., Carritos, CA 90701 (310) 404-2700

YAESU
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Performance without compromise.
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Father Moran, 9N1MM,
Silent Key

Marshall Moran SJ, better know to the ama-
teur community as Father Moran SN1MM,
passed away in New Delhi, India, on April 15,
1992, of heart problems. He was 86 years old.

Father Moran's amateur radio career spanned
the history of the hobby, from his first crystal radio
in 1918 to his daily appearances on 20 melers
(even within days of his death). Although he never
held a U.S. amateur license, he was active on the
bands from Chicago in the 1920s.

In 1951, Father Moran moved to Nepal to es-
tablish the St. Xavier School in an abandoned ma-
harajah’'s summer palace. He remained there for
40 years. In 1960, he asked for and received the
first amateur radio license in Nepal, SN1MM.

Father Moran made almost 300,000 contacts
from Nepal and assisted essentially every visiting
ham to get on the air. [Ed. Note: Father Moran
holds a special place in my DXing memories; my
first DX contact was with INTMM - WBBELK]

While not on the air, Father Moran ran the St.
Xavier school with its 260 students. He held mom-
ing sick call, despite his lack of formal medical
training, and he worked tirelessly to improve the
education and spiritual well-being of two genera-
tions of Nepalese.

Rest in Peace, 9N1 Mickey Mouse. TNX to the
DX Bulletin, April 24, 1992.

FCC Begins License
Revocation Proceedings

The FCC has targeted the amateur Extra
class operator licenses of Sandra V. Crane
N6TFO (Marina Del Rey, California) and Charles
P. Pascal WB6CIY (Culver City, California) for
suspension and has begun revocation proceed-
ings. Crane and Pascal were the operators of the
California Amateur Radio School in Los Angeles.

Charles Pascal was previously separated from
the WS5YI-VEC testing program in 1986 when
there was a question as to whether his PNP Ama-
teur Radio School might be a profit-making ven-
ture. The policy of the W5YI-VEC—which every
VE must agree to—is that none of its volunteer ex-
aminers may be in the amateur radio business,
defined as charging amounts above out-of-pocket
expenses. This differs from FCC conflict-of-interest
rule 97.515(b) which precludes examiners from
manufacturing, preparing or distributing amateur
equipment or license preparation material.

Pascal’s request to become a VEC in 1988 was
denied by the Commission.

Sandra Crane N6TFO was disaccredited as a
volunteer examiner in May 1991 after it was con-
cluded that the $150 tuition charged by the Califor-
nia Amateur Radio School for a four-hour amateur
radio training course conflicted with W5YI-VEC
policy. On April 24, the FCC designated both
Crane's and Pascal's operator license for suspen-
sion and ordered them to show cause why their
station license should not be revoked.

“If either respondent requests a hearing or sub-
mits a written stalement concerning the suspen-
sion, that respondent’s suspension will be held in
abeyance until the matter is decided. If either re-
spondent does not request a hearing or submit a
written statement, that respondent’s suspension

m— ———— ——

will take effect 30 days after his or her receipt of
this order.”

The “Show Cause” order states that the matter
will be decided on six issues:

(1.) whether the respondents assisted other
persons to obtain amateur operator licenses by
fraudulent means;

(2.) whether Sandra Crane improperly exam-
ined her daughter for amateur radio licenses;

(3.) whether Charles Pascal improperly partici-
pated in the examination of Sandra Crane's
daughter on November 12, 1990,

(4.) whether the respondents are qualified to re-
main a Commission licensee;

(5.) whether one or both station licenses should
be revoked; and,

(6.) whether suspension of one or both operator
licenses should be affirmed, modified or dis-
missed.

It has not yet been determined what FCC action
will be taken against the volunteer examiners who
may have been involved. TNX W5YI Report, Vol-
ume 14, Issue #10, May 15, 1992.

KV4FZ: Guilty of
Telephone Toll Fraud

St. Croix ham operator Herbert L. “Herb”
Schoenbohm KV4FZ has been found guilty in
federal court of knowingly defrauding a Virgin
Islands long-distance telephone service re-
seller. He was convicted April 24th of possessing
and using up to 15 unauthorized telephone access
devices in interstate and foreign commerce nearly
five years ago.

The stolen long distance telephone access
codes belonged to the Caribbean Automated Long
Lines Service, Inc. (CALLS) of St. Thomas, U.S.
Virgin Islands. Schoenbohm was found to have
made more than $1,000 in unauthorized telephone
calls—although the prosecution said he was re-
sponsible for far more.

According to the Virgin Islands Daily News,
Schoenbohm, who is also the St. Croix Police
Chief of Communications, showed no emotion
when he was pronounced guilty of the charges by
a 12 member jury in U.S. District Court in Chris-
tiansted. The case was heard by wisiting District
Judge Anne Thompson.

Neither Schoenbohm nor his defense attorney,

Julio Brady, would comment on the verdict. The ju-
ry deliberated about seven hours. The sentencing,
which has been sel for June 26, 1992, will be han-
dled by another visiting judge not familiar with the
case.
Schoenbohm, who is Vice Chairman of the V.1
Republican Committee, has been released pend-
ing sentencing, although his bail was increased
from $5,000 to $25,000. While he could receive a
maximum of 10 years on each count, Assistant
U.S. Attorney Alphonse Andrews said Schoen-
bohm probably will spend no more than eight
months in prison since all three counts are similar
and will be merged.

Much of the evidence on the four-day trial in-
volved people who received unauthorized tele-
phone calls from KV4FZ during a 1987 period
recorded by the CALLS computer. Since the inci-
dent took place more than five years ago, many
could not pinpoint the exact date of the telephone
calls.

The prosecution produced 20 witnesses from

various U.S. locations,including agents from the
Secret Service, the U.S. Marshal's Service, Trea-
sury Dept. and Federal Communications Commis-
sion. In addition, ham operators testified for the
prosecution.

Schoenbohm was portrayed as a criminal who
had defrauded CALLS out of hundreds of thou-
sands of dollars. Schoenbohm admitted using the
service as a paying customer, said it did not work
and that he terminated the service and never used
it again. He feels that there was much political
pressure to get him tried and convicted since he
had been writing unfavorable articles about Repre-
sentative DeLugo, a non-voting delegate to
Congress from the Virgin Islands, including his
writing of 106 bad checks during the recent rub-
bergate scandal.

Most, but not all, of the ham operators in atten-
dance were totally opposed to KV4FZ. Bob Sher-
rin W4ASX, from Miami, attended the trial as a de-
fense character witness. Sherrin told us that he felt
the conviction would be overturned on appeal and
that Schoenbohm got a raw deal. "They actually
only proved that he made $50 in unauthorized
calls but the jury was made to believe it was
$1,000."

Schoenbohm's attorney asked for a continu-
ance due to newly discovered evidence but that
was denied. There also is a question as to
whether the jury could even understand the tech-
nology involved. “Even his own lawyer couldn't un-
derstand it, and prepared an inept case,” Sherrin
said. “| think he was railroaded. They were out to
get him. There were a lot of [ham] net members
there and they were all anti-Herb Schoenbohm.
The only people who appeared normal and neutral
were the FCC. The trial probably cost them a mil-
lion dollars. All his enemies joined to bring home
this verdict.”

Schoenbohm had been suspended with pay
from his police department job since being indicted
by the St. Croix Grand Jury. His status will be
changed to suspension without pay if there is an
appeal. Termination will be automatic if the convic-
tion is upheld. Schoenbohm's wife was recently
laid off from her job at Pan Am when the airline
closed down. Financially, it could be very difficult
for KV4FZ to organize an appeal with no money
coming in.

The day after the KV4FZ conviction Schoen-
bohm, who is the Republican Committee vice
chairman, was named at a territorial convention as
one of eight delegates to attend the GOP national
convention in Houston this August. He was nomi-
nated at the caucus even though his felony convic-
tion was known to everyone. Schoenbohm had
even withdrawn his name from consideration since
he was now a convicted felon.

The Virgin Island Daily News later reported that
Schoenbohm will not be attending the GOP na-
tional convention. “Schoenbohm said he "came to
the conclusion that my remaining energies must
be spent in putting my life back together and doing
what | can to restore my reputation. | also felt that
any publicity in association with my selection may
be used by critics against the positive efforts of the
Virgin Islands delegation.”

Schoenbohm has been very controversial and
vocal on the ham bands. Some ham operalors
now want his amateur radio license pulled—and
have made certain that the Commission is very
much aware of his conviction. TNX W5YI Report,
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Number 4 on your Feedback card

An Indoor or Window-
Mounted Vertical Dipole

A floor-to-ceiling antenna for 10-20m.

ith a spring-loaded center insulator

and rubber tips at the ends, this anten-
na is held by friction against the floor and
ceiling, and is self-supporting. Its parts are
less than three feet long and the coils fold
up, so it stores nicely. You can also mount it
temporarily on a window frame or railing
and operate il outdoors.

When set up in a room with an 8-foot
ceiling, the antenna is a full half wave on 10
meters, with end capacity hats making up for
the lack of vertical length. On lower fre-
quency bands, part of the large split loading
coil shown in Photo B is connected into the
antenna with an alligator clip. This coil res-
onates the antenna from 12 10 20m.

Construction Details

Only one loading coil? Yes. This means
that the antenna is fed off-center. Even
though the coaxial connector is in the mid-
dle of the vertical section, the element with
the coil in it 1s electrically longer. The feed
point impedance is also higher as a result of
the off-center feed. This is convenient, since
the impedance of a loaded antenna is often
too low for a good match to 50 ohm coax.
The two effects nicely balance here, giving
this short antenna a low SWR on all bands
so that no tuner is needed. Off-center feed is
a uscful trick for short-loaded antennas.

Since the coils for an indoor antenna are
not exposed 1o the weather like an outdoor
antenna, or to the wind load like a mobile
whip, it’s possible 1o get much greater Q and
efficiency by making the coils big. This is a
chance to reclaim some of the losses inher-
ent in indoor operation!

The coils in the photos are approximately
8" in diameter, made from #8 aluminum
wire. If you are wondering how in the world
you might wind such monsters, have no con-
cern. You can purchase the wire already
wound to the proper diameter. Aluminum
ground wire (Radio Shack #15-035) comes
in 40-foot lengths, and coiled to this diame-
ter. Building the coil requires preparing the
PVC insulating ribs and cutting off the prop-
er number of turns of aluminum wire, and
then bolting the ribs around the turms of the
coils.

This same wire is also used for the capaci-
ty hat rods at the ends of the antenna. All of
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Photo A. The vertical dipole presses afn.sr
the floor and ceiling to stay in position.

the parts of the antenna are either hardware
store or Radio Shack items.

The folding feature comes about because
there are only two ribs or supports for the
turns, on opposite sides of the coil. They al-
low the coil wire to twist relative to the plas-
tic ribs when the coil is flattened, as shown
in Photo C. However, there is still enough
grip on the wire to support the turns in a hor-
izontal position out from the antenna when
the coil is opened out again.

The outer end of the aluminum coil is
connected to the antenna element via a short
length of flexible wire to a ring terminal on
its mounting bolt. This short wire connects
to the coil by another ring terminal which is
bolted to the end of the coil.

The capacity hat rods are three feet long

and are attached to the antenna by inserting
them into holes (#30 drill) 1/4" apart,
through the end of the aluminum tubing ele-
ment, as shown in Photo B and Figure 1. The
rods are held in place by a 5/16" nut that
slides over the two rods and then is threaded
onto them to tighten them, as shown in Pho-
o B.

Use two lengths of tubing that telescope to
make each element adjustable in length. The
antenna will fit against ceilings about 7.5 to
12 feet high. The larger center segments are
3/4" in diameter with a 0.048" wall, three
feet long. This size of aluminum tubing is
available from hardware departments. The
thinner end segments are 5/8" in diameter,
also three feet long. Some hardware stores
carry this size, but not many. An alternate
source is aluminum clothesline poles, from
hardware or home building supply stores.
These are 5/8" in diameter with a thinner
tubing wall, about 0.030". The antenna in the
photos uses this material.

One end of each 3/4" segment is slotted
and tightened around a 5/8" segment by a
hose clamp.

A 3.5" length of the 5/8" aluminum tubing
at the tip of each element is separated from
the rest of the element. This insulates the ca-
pacity hats from the elements. The insulator
1s a 1/2" CPVC (not PVC) pipe coupling,
which is a tapered snug it around the 5/8"
tubing. Gently hammer the two tubes into
the coupling and secure them with #8 x 1/2"-
long sheet metal screws, as shown in Figure
1. A clip lead about 12" long is attached to
the inner element tubing by a 6-32 x 1" bolt
and nut. This alligator clip is the adjustable
connection to the loading coil, or to the C-
hat when no coil i1s in the antenna.

The center insulator is a 5/8" hardwood
dowel, 8" long (see Figure 1 and Photo D).
The SO-239 coax connector is mounted by
means of 1"-long 6-32 steel bolts. Drill out
two of the holes in the connector with a
9/64" bit 1o provide clearance for the bolts,
then solder a 4"-long wire to the center ter-
minal of the SO-239. This will pass through
a hole in the dowel and connect 1o one of the
elements by a 6-32 bolt securing the 3/4"
aluminum tube to the center insulator, as
shown in Photo D.

The heavy spring (C-263, Century Spring
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f you're living in an area with

antenna restrictions, if you're
tired of hassling with huge mults
element yagis or if you re just
looking for a compact, rugged,
easy-lo-use portable antenna
that really works, the 150 watt
IsoLoop 10-30 (MHz) HF
Antenna is the Perfect Solution
to your antenna problems.

he IsoLoop 10-30 has been

redesigned to provide
ereater durability, lower SWR
and extended frequency coverage.
Because the loop is 1solated
from the feedline, your radiated
power goes into the antenna,
not into the shack. Efficiency
is maximized because the new
design has no mechanical joints
and no assembly is required.
No ground plane or antenna
tuner needed!

he IsoLoop comes fully

assembled complete with
LC-2 Loop Controller (includ-
ing signal strength LEDs) and
50 feet of control cable in a
UPS shippable package.

his HF antenna goes where
few others have gone before!

SEE the IsoLoop 10-30 today
at your favorite AEA dealer.

i e Dl
g

F or a complete specification
sheet on this or any other
AEA product, call the toll-free
AEA Lit-Line at 1-800-432-8873.
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Photo B. The 8" diameter split loading coil has spaced turns so that a
clip lead can tap into any point in the coil. The capacity hat rods are
each 3 feet long. They are held in place by the large nut around them
located near the tip of the element.

Corp., in a hardware store spring assortment)
is a loose fit around the 5/8" dowel. This
spring needs to be stretched so that the turns
are spaced apart, as shown in Figure 1-b, and
cut with a file or grninding wheel. It 1s thread-
ed around one of the bolts that supports the
coax connector so that it stays in place on
the center insulator. With this compression
spring in place, electrical contact to the sec-
ond element of the antenna i1s made when the
lubing is pressed against the spring.

All of the coil supports are made from
1/2" PVC Schedule 40 pipe. The turns of the
aluminum coil are held in place by slots in
the ribs made by drilling holes (9/64") on
3/8" centers into the pipe, and then sawing
the pipe lengthwise through these holes.
When the two halves of the pipe are bolted
together again, with one turn of the coil in
each slot, the coil turns are spaced properly
and gripped by the nib. Figure 1 shows side
views of coil ribs and the 6-32 x 2" bolts
used to mount the coils to the antenna. You
also need to drill 9/64" holes for these bolts
in both the ribs and the aluminum tubing
they mount to.

The 5-turn coil for 12-20m is made in two
separate pieces that can be spliced together.
The 2-turn coil is used for 12 and 15 melers
with the 3-tum coil disconnected and folded
down, as shown in Photo C. For 17 and 20
meters, the 3-tum coil is pulled up beside the
2-turn coil and they are spliced together by
aluminum sleeves made from 1/4" o.d.,
7/32" 1.d. tubing, available from hobby
stores. These two splices are visible in Photo
B, which also shows the ends of the coils
bent to bring them next to the adjacent coil.

To assemble a coil, bolt two rib halves to-
gether loosely at one end. Slide the alu-
minum sleeves onto the coils, and then put
the aluminum wire between the half-ribs,
with one tum in each slot. Hand-tighten the
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Photo C. Only two wrns of the loading coil are connected into the
antenna. Three turns are disconnected by sliding away the sleeves
that are visible in Figure 2, and the three turns are folded down be-

side the element. Both coils fold for easy storage.

nut to keep the coil turns in the slots and add
the remaining bolts to clamp the rib together,
Use wing nuts to attach the coils to the ele-
ments. Connect the free eyelet of the solder
lug at the top ( as shown in Figure 1-a) to the
outside end of the 2-turn aluminum coil.
Bend the #8 wire into a tight loop that will
allow a 6-32 x 1/2"-long brass screw (o pass
through. A #6 brass or stainless steel finish-
ing washer will take a good bite into the alu-
minum wire and also wrap around it. Bolt
the eyelet, the end of the aluminum wire,
and the finishing washer together.

Operation

To set the antenna up between floor and
ceiling, the length of the vertical section 1s
adjusted with the hose clamps on the tele-

: i ETEL
Photo D. The spring-loaded center insulator.
Use a current balun (RF choke) at each end
of the coaxial cable. The one shown has 5
turns of RG-58 coax wound on ferrite cores

(Radio Shack 273-104).

scoping sections. The antenna i1s made about
1/2" 1o 3/4" oo long, so that it tilts when
held against the floor and ceiling. Then push
down on the top section to compress the
spring and bring it to a vertical position. The
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Photo E. The indoor vertical dipole can be
window-mounted for better performance. A
first-floor window was used for the photo,
but the antenna should be as high and clear
as possible. Extra coils with 5 turns (top)
and 10 turns (bottom) may be added to the
antenna, as shown here, for operation on 30
and 40 meters.



You want a

bargraph & a full

range counter — 7, rn;,w
Optoelectromcs g b ”f'iaw

, can deliver! ein

' Now for a limited time only, $160.
off the list price. for our Full Range
. Model 2810 with bargraph — plus:

Hﬁl- Full range -10Hz to 3GHz.

E . . LCD display (daylight visibility).

* True state-of-the-art technology
with the high speed ASIC.

}* * NiCads & Charger included.
* Ultra-high sensitivity.
* 4 fast gate times.
» Extruded metal case.
 Compatible with MFJ207.

Suggested options

TA100S:
Telescoping Whip Antenna

CC30
Vinyl Carry Case

BL28:
EL Backlight for use in roomlight and low

Precision +0.2ppm 20 to 40°C temp.
compensated time base

Universal
: Yy A Handi-Counter™
Made In S T Model 3000, $375. and
the USA _ Bench Model 8030, $579.
T - Both offer frequency,
period, ratio and time
interval.

Call for free catalog - Factory Direct Order Line:

5821 NE 14th Ave. = Ft. Lauderdale, FL 33334
5% Ship/Handling (Max. $10) U.S. & Canada.
15% outside continental U.S.A.

FL (305)771-2050 « FAX (305)771-2052 Visa and Master Card accepted.
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Photo F. The mounting hardware consists of 3/14" flagpole brackets
on a board, and an 18" C-clamp that attaches to the board with a

large hose clamp.

5/8" rubber furniture tips (not plastic) will
hold it securely and not mark the floor or
ceiling. Frequency changes are easier (o
make il the end with the coil is placed near
the floor.

Table 1 gives the approximate number of
turns to use for each band. These will vary,
depending on how much metal in the build-
ing is close to the antenna, and on the height
of the ceiling. The small increase in the
number of turns from 15 to 17m is because
the 3-tum coil must be connected and placed
nex! to the 2-turn coil. This adds inductance
from the mutual coupling.

When trying out the antenna for the first
lime or setting up in a new location, check
the SWR across a band. This will tell you if
an adjustment is needed. If the SWR is low-
est at the low edge of a band, the antenna is
too low in frequency. Remove some coil
from the antenna by moving the tap (clip
lead). If the SWR is best at the high end, add
more coil. You are aiming to have minimum

SWR where you op-
erate in a band.

On 10 meters
where no coil is
used, the clip lead
must connect the el-
ement to the outer
tip in order to have
the C-hats in the an-
tenna. If the 10 me-
ter frequency 1s oo
low, raise 1t by
pushing in the C-hat
rods so that they
overlap and don’t
extend out as far.

An important part
of this antenna sys-
tem is a good RF
choke, or current balun, to isolate the anten-
na from feedline currents. Especially with
off-center feed, the coax will become part of
the antenna if you connect it directly to the
antenna without a choke. This will be seen
as SWR and resonant frequencies that
change with cable location, RF feedback
(shocks from the radio knobs and squeals
from its speaker), and inconsistent results.
Use a ferrite-bead coax-shield choke (as re-
viewed by John Belrose in “Transforming
the Balun,” QST, June 1991, pp. 30-33) or
an RF choke formed by winding the coax on
ferrite cores as in Photo D.

Outdoor Operation

There are many options for portable
operation of this antenna. If you bolt the
removable element to the center insulator
so that it contacts the spring, you can use
the antenna as a horizontal dipole or hang
it from a tree as a vertical dipole. You can
also put the dipole outside for better ef-
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Figure 1. Sketch a) shows the ribs of the coil for 12 through 20 meters, mounted on the an-
tenna. The slots that grip the turns of the coil are made by drilling 9/64" holes in the plastic
pipe and then sawing the pipe in two, through the holes. All the bolts are 6-32, preferably
brass. The longer ones are 2" and the shorter ones 1". The holes for the bolts are also 9/64".
Sketch b) shows the holes to be drilled in the center insulator. These are for mounting the SO-
239 connector and for bolting one element to the center insulator.
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Photo G. A closer view of the window mounit
in operation. Notice that the indoor dipole's
coax connector and center insulator are
used here also. The compression spring fits
into the mounting bracket and is the electri-
cal connector to one element of the dipole.

ficiency, mounted on a windowsill or railing,
as shown in photos E and G.

The two elements, held in a 3/4" flagpole
bracket switch, are mounted on a base and
clamped to a window or railing with a large
carpenter’s clamp (see Photos F and G).
These are all hardware items. The base can
be wood (1" x 3" x 12") or a rigid plastic
such as PVC or Plexiglas (1/2" x 3" x 12").
With your flagpole brackets as guides, drill
the mounting holes shown in Figure 2, and
countersink them so that flathecad mounting
bolts (3/16" x 17) won’t scratch the window
frame. The 1/4"-wide, 1"-long slot in the
mounting base is for the spine of the long
clamp. When the spine is in the slot and a
large hose clamp is tightened around the
clamp head and the board, they are held se-
curely together.

There are four 3/16" holes for each brack-
et, even though a bracket mounts with only
three. The extra one lets you mount the
bracket at right angles to the way they are
shown in the photos. This can be used for a
horizontal mounting of the elements (first
tfloor apartment) or to clamp the mounting
base to the side of the window frame. The an-
tenna can also be clamped to a post or a small
tree, as well as a railing. The carpenter clamp
and flagpole brackets make a very versalile

Continued on page 64



VIFJ 20 Meter CW Transceiver

.« - throw this finy CW rig in a corner of your briefcase and enjoy DXing and
agchewing wherever you go . . . you get a high performance superhet receiver,
rystal filter, RIT, AGC, vernier S watts output,

eml'break'm, more . . . knob set. Machine screws
and pressed-in PEM nuts

are used — not sheet metal
SCrews.

Has power-on LED,
transmit LED and SO-239
coax connector for antenna.

Desi i by Ricl
. Littlefield, K1BQT
g The MFJ-9020 was
. 'Qr o desi by Rick
Littlefield, K1IBQT. He's
known worldwide for his
rehable mgh-performance transceiver designs
and countless articles.

K1 has given careful attention to board
layout, heatsinking, mechanical rigidity, voltage
regulation and com t selection to ensure
stable } long-term reliability.

It meets or exceeds all FCC reguirements.
Comes fully assembled, tested and
guaranteed to work
Your factory built MFJ-9020 is ready to
work DX right out of the box. It's not a kit
of parts you have to put together and hope

you can get to work.

Free MFJ-9020 Manual
Manual includes operating instructions,

MFJ-9020 i
179 =2
15 Meter and other bands POWER
available soon o |
Free MFJ-9020 manual ‘*é e "
Unconditional Guarantee i ' Tone st

for one full year

Throw this tiny CW rig in a corner of your
“lefcase and enjoy DXing and ragchewing
herever you go.

You’ll turn lonely nights into exciting
iventures as you contact fellow amateurs
ound the world.

20 Meters is open day and night so you can
serate whenever you have a free moment.

,{ﬁg \:}ﬁjthggé‘n“wtiﬁ?a PE&%&T:;;; drift without moving your transmit frequency.
t home with a good dipole, vertical or -
am, you'll be able to work aimost anyone |\VIF'J Integrated CW Station

ou hear — can you imagine eaming DXCC | Transceiver, tuner,
form tiny 6x6%:x8

SAVE %40

ith 5 wats?

Big gun DX’ers: Try a new DX challenge
r the price of a simple station accessory.
It’s good enough to be your only rig — you
2t a high performance superhet receiver, razor
arp 8-pole crystal filter, . AGC, vernier

$329!ﬂ

MFJ 20 METER CW TRANSCEIVER

tuning, sidetone, speaker,up to

MODEL MFJ 5090

audio level constant.

You get smooth break-in operation because

MEJ’s exclusive Instant Recovery AGC
Circuit™ gives you instantaneous transmit
recovery.

True Receiver Incremental Tuning (RIT)

True Receiver Incremental Tuning (RIT) lets

you dudﬁe QRM and compensate for other’s

MFI-9120B

ming, smewave sidetone, built-in speaker, '
zadphone jack, adjustable semi-break-in, up bug:mm?m
Covers lower 20 Meter CW band, 14.000 |1 1. dec MFI-9020
)y 14.075 MHz. 6x6%2x2% inches. Weighs Bk ol
-3/4 Ib. Uses 12-15 VDC. Optional plug-in | verrCIter
‘urtis chip keyer, narrow audio filter, MFI:41 4“""”*
ntenna tuner, power pack and antenna. " ‘&FI p;:;ggr
High Performance Superhet Receiver |onerna . order AN
Ypu get a high performance superhet MFJ-9120B. $3692.80 e sl .

zceiver with a selective double tuned front
nd and double-balance mixer. It’s sensitive
nough to copy weak DX signals down to the
oise floor yet resist overload when a strong
wal comes on.

What vou hear is what you get — images
nd birdies are eliminated with this single
onversion design and a high 10 MHz IF.

A ball bearing reduction drive and linear fre-
um readout gives you smooth Fra:isc tuning.
watt of audio gives you plenty of
olume from headphones and built-in speaker.
Razor Selectivity

You'll shice through QRM and pull weak
nes out of the mud with an 8-pole crystal
ilter t]-lgtﬂfivﬂﬂ you razor sharp selectivity with
teep sided skirts.

Instant Recovery AGC Circuit™

Weak DX signals are just as loud as strong

xcal ones because the MFJ-9020 graceful
wutomatic Gain Control (AGC) keeps your

MFJ Portable Operating Accessories

MF]J Portable Antenna Tuner

MFJ971 Has Cross-Needle SWR/Wattmeter,

& covers 1.8-30 MHz, balun for
5899 balanced lines, 200 watts PEP. Tunes

oax, balanced lines, random wire. Wattmeter
1as two switchable ranges: 30, 300 or user
electable 6 watt es. Tiny 6x6%x2'% inches
natches MFJ-9020. Fastens to MFJ-9020 and/or
vIFJ4112 Power Pack to form single umit.

if purchased separately (keyer and filter not included.)

Enough Power to Work the World

With 5 watts you'll have plenty of power to
work the world even with 2 makeshift antenna.

You can use any antenna with an SWR up
to 3:1. The MFJ-9020 is rugged enough to
withstand momentary antenna opens or shorts
without damage.

If you're really into QRP vou can reduce
your power down to milliwaits.

A pleasing sinewave sidetone lets you
monitor your sending.

You also %et quiet adjustable semi-break-in
and adjustable automatic transmit offset.

You’ll get hours of battery operation —
draws only 50 ma. receive, | amp transmit.

Looks Great!
The MFJ-9020 is housed in an attractive
matte-black aluminum enclosure with a deluxe
brushed-aluminum front panel and matched

MFJ Portable Power Pack

o
-9
o m
My POETAELE FOWES Pala

pRS
B = "
. RS W oalee .

MFI4112  Portable Battery/AC Power Pack
$5995 for MFJ-9020 or other low power
transceiver. Provides 12 VDC from
eight D cells (not included) or from 110 VAC.
6x6%2x2'2 inches matches MFJ-9020. Fastens to
MFJ-9020, MFJ-971. MFJ4114, $69.95. Same

as MFJ-4112 but includes circuit for
Ni-cad D cells (not included). ¥2x3%2 inches.

. | setting up your station, DX techniques, antenna

suggestions, trouble shooting guide, theory of
ration, alignment procedures, parts
placement. xﬁenmuc . parts list and more.
For free MFJ-9020 manual write or call MFJ.

Plug-in Keyer and Narrow Filter (Optional)
MFJ412 Curtis chip iambic keyer, $39.95.
MF]J-726 narrow audio filter, $29.95. Has

In/Out switch.

Each \]plugs into MFJ-9020. Controls on rear
panel. No soldering or modifications needed.
No Matter What™ Guarantee
You get MFJ's famous one year No Maiter

What™ unconditional guarantee. That means

we will repair or replace your MFJ-9020 (at

our option) no matter what for a full year.

Continuing Service
MF] Customer Service Technicians will
help you keep your MFJ-9020 performing
flawlessly — no matter how long you own it.

Just call our toll-free help line
800-647-TECH(8324) — an MFJ exclusive.

Made in USA
The MFJ-9020 is made in the USA. Help
our fellow Americans by keeping our money
here - buy Made in USA.
Call Your Favorite Dealer Today

Eléi[‘?’ D}{inF and ragchewing wherever you
go. Call your favorite dealer today and get
your MFJ-9020. Don’t leave home without it!

Other Bands Available Soon
MF]J CW Transceivers for 15 Meters and

other bands available soon. Watch for them.
ol(@
MF] Portable Antenna
MFJ-1760 Efficient 20 Meter dipole.
‘W‘Ughlweight, easy to carry, easy to put
up. Perfect for portable operation with MFIJ- .
Nearest Dealer/Orders: 800-647-1800

Technical Help: 800-647-TECH(8324)
* 1 year unconditional * 30 day money back

guarantee
guarantee (less s/h) on orders from MFJ = Free catalog

MF]J ENTERPRISES, INC.
Box 494, Miss, State, MS 39762
(601) 323-5869; TELEX: 53 4590

FAX: (601) 323-6551; Add $6s/h.

MF] . . . making quality affordable
Prices and speciicaions subect © change © 1992 MF] Enterprses. Inc




Number 5 on your Feedback card

Six-Band Linear Trap Antenna

Multiband operation without coils or capaCitors.

rap dipoles using L/C traps require care-

ful choice of components and adjust-
ment before use. Traps must be water-
proofed, and they add extra weight and wind
resistance to the flat-top dipole. Components
used to construct the traps are an added ex-
pense. They also make the antenna more vis-
ible where it might be best not to advertise
the existence of an antenna.

The linear trap dipole described here is
constructed entirely of wire—no coils or ca-
pacitors are needed. Any adjustment needed
can be done with a pair of diagonal cutters.
From a slight distance it is no more notice-
able than a single-wire dipole. Less than 175
feet of wire are required, and it provides an
isolated half-wave dipole on 40, 20, 17, 15,
12 and 10 meters.

Theory of Operation

The flat-top is a half-wave 40 meter
dipole. At five measured points along each
half of this dipole single insulated wires,
each a quarter-wave long on 10, 12, 15, 17
and 20 meters, are soldered. After trimming
to the desired portion of each band, these in-
sulated wires are bundled along the 40 meter
dipole with the free ends towards the central
feed point. The assembly is then held togeth-
er neatly with nylon wire ties.

These quarter-wavelength wires, along
with the part of the 40 meter dipole along
which they extend, become quarter-wave
stubs. Because the end of the stub soldered
to the main dipole 1s shorted, the impedance
transfer presents a very high impedance at
the open end, thus isolating the remainder of
the outer ends of the dipole at the position of
the open end of the stub. Thus, a half-wave
dipole on each band is provided.

Construction

Figure | illustrates the layout of one half
of the 40 meter dipole. For clarity, the quar-
ter-wave insulated wires are shown expand-
ed. Dimensions are given calculated

by J. Frank Brumbaugh KB4ZGC

identified by the same letter. There are two
insulated wires for each lettered point, one
for each half of the 40 meter dipole.

Cut and strip one end of a pair of insulat-
ed wires—the wire gauge is not important—
of length A from Table 1. Solder the
stripped end of each wire to the two points
marked A.

Continue as just described until you have
connected the proper insulated wire pairs 10
points B through D on each half of the
dipole. Do nor attach wires to point E at this
time.

The wires at point E will be attached only
after the 40 meter dipole has been adjusted
to length, so at this time use tape or string to
bundle the insulated wires temporarily to
each side of the dipole with the open ends
extending towards the central feed point.

Adjustment

Step 1. Feed the antenna with a small
amount of RF through an SWR meter at
some frequency in the 40 meter band where
you usually operate. The SWR will probably
not be 1:1.

Step 2. Shorten each end of the 40 meter
dipole by the same amount, an inch or two,
and recheck the SWR.

Step 3. Continue repeating this step until
the SWR is as close to 1:1 as possible.

Step 4. Check SWR across the band to de-
termine the 2:1 SWR bandwidth.

Step 5. Attach insulated wires at point E
at each end of the 40 meter dipole, and sol-
der. Bring this wire along the flat-top to-
wards the feed point. Use nylon wire ties 1o
bundle all wires neatly aganst the flat-top.

Step 6. Feed the antenna as described in
Step 1 in the 20 meter band.

Step 7. Remove the RF and shorten the
open ends of both point E wires an inch or
two, and repeat Step 6, for the lowest SWR.

8. Continue repeating Steps 6 and 7 until
the SWR is as close to 1:1 as possible.

9. Check across the 20 meter band to de-
termine the 2:1 SWR bandwidth.

10. Repeat Steps 1, 7, 8 and 9 in the 17
meter band, carefully shortening both wires
connected to point D.

11. Repeat Step 10 in the 15 meter band,
shortening both wires connected to point C.

12. Repeat Step 10 in the 12 meter band,
carefully shortening both wires connected to
point B.

13. Repeat Step 10 in the 10 meter band,
carefully shortening both wires connected to
point A.

This completes construction of the linear
trap dipole.

Installation

As long as you remember the truism
“higher is better,” this antenna can be in-
stalled as a flat-top, a sloper or an inverted
“V.” Although 1t is somewhat more broad-
band than a trap antenna using L/C traps, the
2:1 SWR bandwidth may shift somewhat up
or down in frequency when the antenna is in-
stalled in its permanent position, It is unlike-
ly to require further trimming of the quarter-
wave wires.

For the purist, attachment points A
through D can be moved slightly closer to
the feed point during adjustment to further
reduce the SWR, although without this re-
finement the SWR should be below 1.5:1
over a fairly wide range on each band.

Although this antenna is designed to cover
the bands from 40 through 10 meters, it is
not possible to include the 30 meter band.
Each half of the lowest frequency dipole
must be at least one half-wave long at the
nex! highest band, so the 30 meter band can
be included only if this antenna is expanded
to cover 80 meters.

If there is insufficient space for the full
flat-top length, the ends of the dipole can
be dropped down vertically or at right angles
to the horizontal portion with very little loss

of capability. Both ends should be

for the low frequency edge of each
band.

The points on the flat-top, identi-
fied as A through E, are where the
insulated wire stubs are attached
and soldered.

Table 1 gives the length of each
of the quarter-wave wires, also

342
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dropped the same amount, of
course.

For those hams who have space
for a long-wire antenna, this linear
trap design can be applied at one
end of the long wire. Constructed in
this manner, a long-wire antenna
will be fed at a low impedance point
on each band since it will effective-

identified as A through E. Each is
connected to the dipole at the point
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Figure |. Stub artachment points on one-half a 40 meter dipole.

ly be fed one quarter-wavelength



Pico-dJ rolls up and hides in
Table 1. Stub Lengths [ e pea I@@
nie in a bottle till you need

:mm Lgngh (feet) full-quieting signal punch.

y Call him forth and his glistening black weather
B 9.40 sealed lines reveal a sleek end-fed halfwave an-
C 11.14 tenna ready to hang anywhere. Suspend in the
D
E

apariment closet or patio doorway.
12.85 Attach Pico~J to window glass or
16.72

curtain rod. He needs no radials for broad-
band low-angle omni halfwave gain.

Carry Pico-J with you for emergencies. Hang
in the motel when on the road. He improves
range, boosts reception, saves bafteries.
Pico-J comes ready for work with 72° isolated
coaxial feadline and gold pin BNC. Typical
edge-tc-edge SWR under 1.2:1. Hand-crafted

from one end, thus eliminating the need for
an antenna luner.

For those hams using rigs incorporating
automatic tuners, an SWR of 1:1 is possible
with this antenna on all bands covered, with
the possible exception of the very wide 10 CIRCLE 89 ON READER SERVICE CARD
meter band.

However, if carefully adjusted as de-
scribed herein, no antenna tuner should be

needed, although one can be used if desired ‘ ‘ \

to achieve a broader bandwidth at low SWR.

It is also probable that an antenna tuner will P
match this antenna in the 30 meter band, al-

though this has not been attempted here. ¢ Ser ry 6

Conclusion

With three insulators, a feedline, less than

175 feet of wire and some minor clipping of '
wire ends with diagonal cutters, you can

have an effective isolated dipole on six of Skt DRD As.suciatlnn

the best DX bands. It does not require an an- National Headquarters / 3561 East Sunrise Drive
tenna tuner and it is probably the simplest Tucson, AZ 85718 / (602) 529-2000
and cheapest multiband antenna which can

be constructed by any ham.

ATV CONVERTERS « HF LINEAR AMPLIFIERS

DISCOVER THE WORLD OF HF AMPLIFIERS per MOTOROLA BULLETINS

FAST SCAMN TELEVISION
ri Described

hmnhu,!‘_su.
7o CM o I the MOTOROLA Bulletine.

ANTSE J00W 8160.70 EBG6] 140W 8 BR.6S

ANTE2 140W § 01,35 EBITA J00W §139.20 HEAT SINK MATERIAL
ANTTOL 20W § 83,70 EBIDA 600W B448.15

ANTTON 20W § 9.19 AR30S 300W §383.52 Model 00 Heat Sink(8.5212x1.8) ......... '
AR313 300W §403.00 CHS—6 Copper Spreader(6abal f4) ....0

NEW! 1K WATT 2-50 MHz Amplifier We alao stock Hard =t1o—Find parts

inthe USA
irfo $1 Modeis AntennasWest

Order Hotline

ﬂ*-q'.#

POWER SPLITTERS and COMBINERS CHIP CAPS— Kemet /[ATC
ATV2 420—-4%0 NS Wi 1=30MMH = METALCLAD MICA CAPS - Unslco/Semco
ATV 430450 [GeAS~FET H48.05 Kit 00 Watt PEP 2=Port ... .............. ' RF POWER TRANSISTORS
ATVA 007928 |GaAS—FET # 50,05 Kit 1000 Wait PEP I-Port ! MINI-CIRCUIT MIXERS
1700 Waitk PEP 4—Pan : Eﬂl.—l 1-500Mz
DI0O SQUELCH CONTROL far ATV S5BL- I. Lﬂ | MI
B e - - e l 1‘ "5 “ll e = - g Tyl it =m "'ch’ TRIM
i i

VK200~-20/4B RF Choke............... 2 120

56 —500—565 <18 Ferrita Basd
35 Watt Medel 135A ... ... A TR K HWEBDGT—PH (KiT) ... .. i Brosdband HF Tr-ull:mut

TS Watt Model BTSA ..................... 1119.905 Kit REBOT—PCA(PCBomrd) . ... ......... 1 mnn
Available in kit or wired [tested KIBET — 1 [Manassdl Add § 1.50 lor ahipping snd handling.

For detmlad information and prices, call or write iur-u' Irn nll.-h.

o [ [-Iil&nc."“’?“"pis‘i

508 Millstone Drive * Xenia, Ohio 45385 * [513) uﬁ-mu
FAX 513-429-3811

CIRCLE 99 ON READER SERVICE CARD

“= Packet + AMTOR = PACTOR!! ==

PACTOR is a new ARQ radioteletype mode developed  port, full callsign support, and better error detection of
in Germany. The protocol has been described in CQ-DL. packet.

and QEX publications. The PacComm PacTOR cqntrt:;:-]l-:t is Iﬂiilﬂ.::g under
PacComm'’s PacTOR controller features: ﬁ“ﬁ;é“ﬂﬁ ];:;;Iiﬁ 15.35?;3?“
¢ Supports PACTOR,AMTOR e Error-free data transmis-

and RTTY modes sion The PacTOR unil also supports

AMTOR and RTTY L::z;:m[mn
5

e ON-line data compression e Four times faster than makingit ideal for all modes of HF
; : AMTOR! operation. It will accept a call in

¢ Automatic speed adaptation o either PACTOR or AMTOR and
e 15 status LEDs e LED Tuning indicator aumtomatically respond in the cor-
. . rect mode. PacTOR commands

e Built in Message System o Automatic logbook function , =~ ;5. 1o packet commands
i accessable over the air and are easy to learn and use.

PACTOR was designed to overcome the shortcomings Complete amateur callsigns are supported.

of both packet and AMTOR for HF operation. It com-  Nx9p Electronics carries the full PacComm product line
bines the small frame size and synchronous handshake jnclyding the PacTOR controller. Call or write for more
mode of AMTOR with the full ASCII character sel sup-  jnformation and our special introductory price. We also

1in carry SoftWrights Terrain Analysis package for VHF
N X 2P propagation studies (see April QST pg 203 or CQ pg 130).
Electronics 321 East Shore Trail, Sparta, NJ 07871 (201) 729-6927

CIRCLE 161 ON READER SERVICE CARD
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NEW!
400
WATTS

AVG.
(144-148 MHz)

RF POWER
AMPLIFIERS

Pin Pout Ic Gain/NF (138 V)
Model (W) (W) (A)(dB) (dB) Type

S0 MHz

05036 1-5 10-50 6 1506 LPA
0508G 1 170 28 15/06 Standard
0508R 1 170 28 -+ Repeater
05106 10 170 25 15/06 Standard
0510R 10 Wl &

0550G 510 375 60 1506 HPA

I 0550RH 510 375 60 -~  Repeater HPA
05526 2540 375 55 15/06 HPA

0552RH 2540 375 55 ——  RepeaterHPA

144 MKz

14036 1-5 1050 1506 LPA

14066 25 100 1506 Standard
1409G 2 10 15/06 Standard
1409R 2 150 g Repeater
1410G 10 160 15/06 Standard
1410R 10 160 4 Repeater

6

12

25

24

25

24

14126 25-45 160 20 1506 Standard
14128 2545 160 19 Repeater
14506 5 350 56 1506 HPA
1450RH 5 30 6 Repeater HPA
14526 25 350 50 15/06 HPA
1452RH 25 0 50 Repeater HPA
14546 50-100 350 40 HPA

1454RH 50-100 350 40 —~  Repeater HPA

220 MHz

22036 -5 1040 6 14/07 LPA
22106 10 130 20 14/07 Standard
2210R 10 130 19 -~  Repeater
22126 30 130 16 14/07 Standard
2212R 30 130 15 -~  Repeater
22506 5 220 40 14/07 HPA
2250RH § 250 40 —/  RepeaterHPA
22526 25 220 36 14/07 HPA
2252RH 25 250 36 -~  Repeater HPA
22546 75 220 32 14/07 HPA
2254RH 75 250 32 -~  Repeater HPA
440 MHz

4403G -5 725 4 12/11 LPA
44106 10 100 19 12/11 Standard
4410R 10 100 18 -~  Repeater

44126 20-30 100 19 1211 Standard
4412R 20-30 100 18 - Repeater
444806 D 100 22 12/11  HPA

4448R 5 100 22 - Repeater HPA
44506 5-10 175 34 1211 HPA
4450RE 0-10 175 34 - Repeater HPA

4452G 25 175 29 12111 HPA
4452RE 25 175 29 -/~ H?PeatafHPA
44546 75 175 25 12/11 HPA

4454RE 75 175 25 Repeater HPA

'MODEL 14106 HI]I:IEI. ‘I#H'.IE
STANDARD HPA
All amplifiers (non-rptr) are linear, all-mode with fully
automatic T/R switching and PTT capability. The receive
preamps use GaAs FET devices rated at .5 dB NF with +18
dBm 3rd order IP. LPA, Standard and HPA amps are
intermittent duty design suitable for base and mobile operation
Repeater amps are continuous duty, class C.

Amplifier capabilities: High-power, narrow or wideband,
100-200 MHz, 225-400 MHz, 1-2 GHz, Military (28V),

Commercial, etc. — consult factory. A complete line of Rx
preamps also available

RX Preamplifiers

NF Gain
Band Model (dB) (dB) Connector
o0 MHz 05208 5 25 BNC
50 MHz  0520N 5 20 N
144 MHz 14208 5 24 BNC
44 MHz 14200 5 24 N 9 o
220MHz 22208 5 22 BNC “
20MHz 2220N 5 22 N Y :
440MHz 4420B 5 18 GNC ™ w &
440 MHz 4420N 5 18 N
12GHz 10208 9 14 BNC !
12GHz 1020N 9 14 N
Consult your local dealer or send directly for further
product information. All Products Made in USA.

— TE SYSTEMS  TEL (310) 478-0591
SRLA_SUNI 70. Box 25845  FAX (310) 473-4038
Les Angeles. CA 90025 |
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FEEDBACK

In our continuing effort to present the
best in amateur radio features and
columns, we recognize the need to go di-
rectly to the source—you, the reader. Arti-
cles and columns are assigned feedback
numbers, which appear on each
article/column and are also listed here.
These numbers correspond to those on
the feedback card opposide this page. On
the card, please check the box which
honestly represents your opinion of each
article or column.

Do we really read the feedback cards?
You bet! The results are tabulated each
month, and the editors take a good, hard
look at what you do and don't like. To
show our appreciation, we draw one feed-
back card each month and award the
lucky winner a free one-year subscription
(or extension) to 73.

To save on postage, why not fill out the
Product Report card and the Feedback
card and put them in an envelope? Toss
in a damning or praising letter to the edi-
tor while you're at it. You can also enter

your QSL in our QSL of the Month con-
test. All for the low, low price of 29 cents!

Lefters

Never Say Die

QRX

Indoor or Window-Mounted Dipole
Six-Band Linear Trap Antenna

10 Meter DSB Transmitter
Calibrated Signal Generator

Receive Converter Adapter for
2 Meter Transceivers

9 Review: MFJ-9020
10 Eight Channel A-to-D Converter
11 Review: The Yaesu FT-415
12 Protected AC Outlet

o OO & WON =

13 Ham Help
14 Hamsats
15 Homing In
16 ATV

17  Circuits

18 Above and Beyond
19 Special Events
20 Ask Kaboom

21 New Products
22 QRP

23 RTTY Loop

24 Hams with Class
25 73 Intemational
26 Barter ‘n' Buy

27 Dealer Directory
28 Random Output
29 Propagation

30 Updates

Enjoy NE_\_I__E_B =

CLIMBING |
YOUR TOWER &
AGAIN

Are you too scared or too oid to climb? Never climb
3gain with this tower and alevator tram system
Voyager towers are 13 and 18 inch triangular struc-
tures stackable to any height in 7 1/2. B 3/4 or 10
Sechon engths. Easy to install hinge base, walk up
erection. Next plumb tower with leveling boits in base.
Mount rotor and arge heavy beams on Hazer tram
and with one hand winch to top of tower for normal
Operating position. Safety lock system operates while
raising or lowering. At last a cheap, convenient ang
safe way to install and maintain your beam. This 5 2
deluxe tower system that you Gan enjoy today

SPECIAL TOWER PACKAGE: 50 fr_ high by 18" face
tower kit, concrete footing section, hinged base,
HAZER kit, Phillystran guy wires, tumbuckies, earth
SCrew anchors, 10° mast, thrust bearing, tool Kit,
ground rod and ciamp, rated at 15sq. ft. antenna load
@ 100 MPH, $1974.95.

HAZER KITS
HAZER 2 for Rohn 25-hvy duty alum 12 sq ft

wind load 524.95
HAZER 3 for Rohn 25-std alum B sq ft

wind load 232,95
HAZER 4 for Rohn 25-hvy galv sti 16 5q ft

wind load 303.95
TB-S Bl thrust bearing 24" max mast dia 74.95

v
F L3
§ 1
. L |
)
w

Satisfaction guaranteed. Call today and order A
|

by Visa, M/C or mail check. Immediate dellvery

Glen Martin Engineering, Inc.
Dept. A

RR 3, Box 322,
HMHIIE. "u 5523! W

AT ,
816-882-2734 (. i
FAX: 816-882-7200

CIRCLE 72 ON READER SERVICE CARD

AY

ELECTRONIC
GOMPONENTS

Whether you order 1 part or
all 38,904...MOUSER stocks

and...can ship today!!

1fgj;g9 CALL..

for your
. FBEE
 CATALOG

5

MICROWAVE TRANSVERTERS

LA EL) M

SHF 1240 Complete Transverter
SHF SYSTEMS No tune inear transverters and transverter kits for
902, 1269, 1296, 2304, 2400, 3456 MHz. All use 2m if.g13.8V. Kits
include mixer and L.O. P.C. boards, xtal and all components. Built
units include |F/D.C. switchboard, connectors and compact low
profile housing. Other frequency opfions in amaieur band available.
SHF 900K 902-906 MHz SOmW Kit$139 Built $265
SHF 1240K 1296-1300 MHz 10mW Kit$149 Built$265
SHF 1269K 1268-1272 Oscar Modz L10mW KiS140 BuiltS255
SHF 2304K 2304-2308 MHz 10mW Kit$205 Builts32s
SHF 241X 2400 MHz Mode S rov Conw  KitS155  Built$255
SHF 3456K 3456-3460 MHz 10mW Kit$205 BuiltS325
SHFSTGOK 5760 MHzM296 IF D.SmW Kit$170 Built$260
wewy pem 432K 420-450 Mtz 10m IF 70mW Kit$150 BuiltS275

DOWN EAST MICROWAVE

Bill Olson, W3HQT b
Box 2310, RR1 Troy, ME 04987 '

(207)948-3741 FAX: (207) 948-5157
MICROWAVE AMPLIFIERS
from
DOWN EAST MICROWAVE

Linear Power Amps

for SS8, ATV, FM, 902—1296—2304—3456MHz

2303 PA 10mW in 3Wout  1240-1300 MHz $130
2318 PAM 05Win 18Wout 1240-1300 MHz $205
2335PA 10Win35Wout 1240-1300 MHz $325
2340PA W in 35W out 1240-1300 MHz $355
2370PA  SWin 70W out 1240-1300 MHz $695
3318PA  1W in 20W out 902-928 MHz $275
3335PA  14Win 40W out 902-928 MHz $335
3310 PA 10mW in 10W out 902-928 MHz $150
432PA  70mW in 18W out 420-450 MHz $180

T/R Switching available, all 13.8 VDC /Some available In kit form
Low Noise Preamps & preamp kits—432, 902, 1296,
1691, 2304, 2401, 3456 MHz, 5.7 and 10 GHz.

JILNA preamp 6dBNF 802 MHz 138V § 85
23LNA preamp .GdBNF 1296 MHz 138V § 85
13LNA preamp .TdBNF 2300-2400 MHz 138V $130
1691LNAWP preamp 1dBNF 1691 MHZ mastmounted 138V §140
4017LNAK  preamp kil 400-1700 MHz GdB § 40
Preamp kits for 2304-10 GHz Write or Call

CALL OR WRITE FOR MORE INFORMATION

DOWN EAST MICROWAVE

| WISA

Bill Olson, W3HQT
(207) 948-3741 FAX: (207) 948-5157

Box 2310, RR1  Troy, ME 04987
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 o point. Available in

kit form or assembiled and tested.
3333LYK 33el loop Yagi Kit 902 MHz 18508 § 95.00
2345LYK 45¢l loopYagiKi  1206MHz 2108i § 9500
2445LYK 45¢l loopYagiki  1269MHz 2108i § 95.00
1844LY 44el loop Yagi(sssem) 1691 MHz 21dBi  §105.00
2355LYK 55el Superiooper Kt 1206MHz 22d8I  $108.00
145LYK 45¢l loopYagiKn  2304MHz 21dBi § 79.00
45LYK 45¢l loopYagiKe  3456MHz 21dBi  § 78.00

Other modeis available. Call or write for catalog.

DOWN EAST MICROWAVE

Bill Olson, W3HQT
Box 2310, RR1 Troy, ME 04987
(207) 948-3741 :

SE  FAX:(207)9485157
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10 Meter DSB Transmitter

Number 6 on your Feedback card

Easy to build and no tuning required.

Here is an ideal construction project: a
no-tune, l-watt output, CW/double-
sideband transmitter which is a breeze to
build, and low cost to boot! The heart of this
unit is a small precision oscillator that is
used as a 28.322 MHz clock on computer
video cards, and is available at a cost of only
a few dollars. How convenient!

Bill Brown WB8ELK alerted me to the
availability of this jewel and asked if I could
come up with a simple DSB transmitter.
Never being one to turn down an interesting
challenge, I decided to design a simple but
versatile unit that could be used in DSB as
well as CW modes. In order to keep cost to a
minimum, I chose to use readily available
parts and incorporate some of the latest tech-
nology components in the design, along with
a whopping $1.50 final transistor! The total
cost, including commercially made PC
board, is about $25.

| hope a large number of experimenters
take this project to heart and that the fre-
quency of 28.322 MHz becomes a new
breeding ground for tinkering-minded hams.
[Ed. Note: Other frequencies can be custom
ordered - see the Parts List for details.]

Why Double-Sideband Suppressed
Carrier?

This question is all a matter of dollars and
sense. The traditional SSB transmitter re-
quires some form of expensive filter to re-
move the undesired modulation sideband
and pass the desired one on to the remaining
electronics. Of course there are ways (0 pro-
duce an SSB signal that does not require a
crystal filter. I have seen articles on “rolling
your own” filters from cheap surplus crys-
tals, but all of these methods are well be-
yond the capability of the beginner. The old
adage “Keep it simple stupid” certainly ap-
plies here; we don’t want people getting
“Pink Tickets” from the FCC because their
home-brew transmitters are contaminating
the air waves.

It 18 true that double-sideband modulation
consumes extra spectrum space. I would not
even consider building a DSB transmitter for
any frequency below the 10m band. DSB
modulation has several advantages that
make it the ideal choice for this project.
First, a DSB signal can be received by all
who own DSB or SSB receivers. I have read
that a direct conversion receiver will not re-
ceive DSB signals, but this is a minor con-
cern. Second, a DSB suppressed carrier sig-

18 73 Amateur Radio Today = July, 1992

by Carl Lyster WA4ADG

Photo. The 10 meter DSB transmitter. The main transmitter is capable of 100 milliwatts. The

small amplifier board will provide you with a I-watt output.

nal is more efficient than simple AM modu-
lation. Third, and most important, a DSB
signal is very easy to generate![Ed.note:
Please note that you need at least a General
class license to operate DSB.]

DSB Suppressed Carrier Modulation

To understand DSB suppressed carrier
modulation, a quick review of its close
cousin, AM modulation, will help. In AM, a
carrier s modulated by varying the ampli-
tude of the RF signal at an audio rate; this
can be accomplished by the use of a modula-
tion transformer or by modulating the DC
power applied to a low level amplifier stage
in the transmit chain. The resultant signal is
a mixture of the original RF frequency plus
(the sum of the RF frequency and the audio
frequency) and (the subtraction of the RF
frequency and the audio frequency). These
sums and differences are referred to as the
upper and lower sidebands, respectively.
They contain all of the intelligence associat-
ed with the AM signal; the presence of the
carrier is simply wasted energy. It would be
much more efficient to eliminate the carrier
and devote the entire transmitter power 1o
the sidebands. This is precisely what is
achieved with DSB suppressed carrier mod-
ulation. Due to the fact that both sidebands
are mirror images of each other, they contain
the same information. For even greater effi-

ciency, we could eliminate one of the side-
bands by the use of an expensive crystal fil-
ter, and transmit a single sideband signal.
However, for our simple transmitter we shall
be content with a low-cost DSB signal.

Circuit Operation

It would be easy to breeze through this
section with only a cursory description of the
circuit functions, however I would feel like |
was cheating you if you did not fully under-
stand the operation of what you were build-
ing. Part of the appeal of ham radio is leam-
ing the innermost secrets of the equipment
that you are operating, so I shall endeavor to
explain the purpose of each and every com-
ponent in this device! See Figure 1 for the
schematic.

The Oscillator Section

The oscillator module produces a 4-voh
peak-to-peak square wave at 28.322 MHz,
which is the carrier frequency. The output of
the oscillator is capacitively coupled to
transformer T1 by capacitor Cl. Only a
small portion of the 4-volt signal is needed,
so resistor R1 reduces the level applied to
T1. T serves an unusual function in this cir-
cuit. It is used to convert the square-wave
output of the oscillator into a sine wave. This
is accomplished by the resonant action of
T1's primary and capacitor C3. The sharp



WE SHIP WORLDWIDE

Electronics Corp. e

WORLD WIDE AMATEUR RADIO SINCE 1950 -
Your one source for all Radio Equipment! Los Precios Mas Bajos en Nusva York
e WE SHIP WORLDWIDE!

KITTY SAYS: WEARENOWOPEN 7 DAYS AWEEK.

Saturday & Sunday 10 to 5 P.M.

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

TDRSI S a

| 4
_— i ONV Safety IC-R71A, 751A, 781, 229H, R-7000, IC-765,
= IC-726. 3230H. 729 4728, IC-801. R-7100.
Lewis W2BIE, Kitty WA2BAP,Jan KB2RV belts-in stock

IC-2410A2500A, R-1, R-72, R-100, P2/P4AT

Join us for the latest = S
in ama::ul:f r.u:nmer::ial radio p— YAE SU
AND SHORTWAVE RADIOS. FT-767GX, FT-890, FT-747GX, FT-990,

FRG-8800, FT- TEEH FT- 1ﬂrﬂﬂD FT-415/815

KENWOOD FT-5200, FT-2400, FT-470 =
L Landmobile HT's CES

ANTENNAS YAESU ICOM ICOM: U186, H18, V100, U400
Sl A-S, AES, Cusheratt, Hy-Gain, FT-23R/26/76 IC2/3/4SAT MAXON, MOTOROLA, Simplex Autopatch SOISO ‘WM Paich FM

Hustler, KLM, METZ, Urban, Fl'l11E-511 911 ICO2AT/25RA YAESU: FTH 2008/7008 Transceiver To Your Telephone. Great For

B MODUBLOX. TONNA, Butternut, 2008/7008 IC2/4GAT/24AT & UNIDEN, REGENCY, KING, Telephone Calls From mobile To Base. Simple
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TM-732A, TM-841A ] CS800
o T TUNERS STOCKED:
MARINE RADIOS $S23 =
STOCKN: | oo U B Ty Miies NYE MBV-A 3 Kilowatt Tuner
RF Concepts AVIATION PORTABLE ICOM A-21
Mirage KING KX
TE Systems
Budwig ANT. Products
FLUKE 77, 83, 85, 87 Multimeters s
GEOCHRON i
World Time Indicators s
|| VoCom/Mirage/Alinco —— ;:
VoCom/Mirage/TE SYSTEMS sHAM | KAM, KPCII, £3
Amplifiers & 5/8)\HT Gain Computer Interfaces erocxen. | KPC IV, Data Engine, STOCKED fE‘ l
Antennas IN STOCK Stocked: MFJ-12708, DAIWA w:g;;gn DVR 2.2 KPC-3 e
' MFJ-1274, MFJ-1224, AEA Radios for Business, | |
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Figure 1. Schematic diagram of the 10 meter DSB exciter board and the optional 1-watt power amplifier.

spikes which occur at each half cycle of the
square wave, coupled into T1 by CI, excite
the pnimary and store energy in the toroid
core. The resonant properties of T1's prima-
ry and capacitor C3 convert the stored ener-
gy into a very respectable sine wave which
1s coupled out of T1 by the 8-tum secondary.

| actually built a2 transmitter without this
square-to-sine-wave converter and it per-
formed very well. However, I was able to
detect an increase in carrier suppression with
the converter in place. These three

age present at the diodes, the mixer does not
pass the carrier energy on to the remaining
stages. When audio drive 1s applied to the
diodes, they begin to conduct and perform
their function as a balanced mixer.

The amplitude of the sideband energy out-
put is proportional to the audio drnive input.
The carrier is removed by the action of the
mixer; only the sidebands are contained in
the output.

The term “carrier suppression” is a ratio

of the energy output of the mixer with full
audio drive applied, and the output of the
mixer with no audio drive applied. Carrier
suppression is expressed in dB and can be
considered as a “quality factor” in compar-
ing the performance of various types of mix-
ers. This transmitter has attained a measured
carrier suppression of 45 dB, which is a very
impressive performance for such an inexpen-
sive circuit. I have spent long hours improv-
ing this circuit to achieve such a level, one

parts are a small price to pay for in-
creased performance.

The Mixer Section

Across the secondary of T1 is ap-
proximately 0.6 Vp-p, which is ap-
plied to the double-balanced mixer
module U2. The mixer is one of the
“high-tech™ devices used in this de-
sign. It replaces a handful of trans-
formers and matched diodes with a
small package, pretesied and guar-
anieed to meet published minimum
specs. From the mouth of experi-
ence | can tell you that trying to
“roll your own” double-balanced
miuxer 1S no fun! These devices are
true marvels and have many differ-
enl uses.

I have exploited two different
properties of double-balanced mix-
ers in this circuit: the traditional use
as a mixer for the generation of
DSB, and as a controlled attenuator
for the generation of CW. Switch S1
selects the signal source that is fed
into the IF port of the mixer.

The IF port is connected to the
diodes which form the active por-
tion of the mixer. In DSB mode, au-
dio is directed into the mixer diodes
from the audio amp and filter com-

posed of IC U4. With no audio volt-
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Figure 2. (a). PC board foil pattern for the main DSB exciter. (b). Parts placement.



JOM-3, the workd's most popular Iow-COS! Senice moni-
or. For shops g or small, the COM-3 delivers advanced
aApabilites for a fantabc phRce—and our new ease @0
pram allows you 10 own a COM-] for less than $3 .00 aday
“eatures *Direct enlry keyboard with

nemaory *Audio & iransmifier frequency counter «LED bar
Faph frequencylerror deviation display =0.1-10.000 Vv
wiput levels sHgh receve sensiinnly, less than 5 uVv
100 kHz 1o 999, 9995 MHz =Lontinuous frequency cover-
e *Transmil profection, up 1o 100 wans =CTS tone

mncoder, 1 kHz and external modulation

CT-70 7 DIGIT 525 MHz

RAMSEY ELECTRONICS

GOM-3
$279500

FREQUENCY COUNTERS

CT-90 9DIGITGO0O MHz  CT-125 9DIGIT 1.2 GHz

iamsey Electronicé has been manufacturing elac-
ronic lest gear for over 10 years and is recognized for
s lab quality products at breakthrough prices. All of
wir countars carry a full one-yaar warranty on paris
ind labor, We take great pride in being the largest

nanufacturer of low-Cosl counlers in the antire
).5.A. Compare specificanons. Our counters are full-
gatured, from audio lo UHF, with FET high
npedance inpul, proper wave shaping circuitry, and

lurable high quality epoxy glass plated-thru PC Tin

oard constrochion. Al units ane 100% manufactured
1vihe US A AN counters loature 1.0 ppm accuracy

ALL COUNTERS ARE FULLY WIRED & TESTED

ACCESSORIES FOR COUNTERS
Telescopic ship anleanna—BNC plug, WA-10 . $11.95
High impedance proba, light loading, HP-1 $168.95
Low-pass probe, audio use, LP-1 $1685
Direct probe, general purpose usa, DC-1 _ __ $16.95

Rechargeabie internal banhery pack, BP-4 * $8.95
CT-80 oven timabase, 0.1 ppm accuracy, OV-1 59 95

Finally, a low-cos! lab gualty sagnal gensraior—a true
ahermnatrve 10 the §7,000 generatoes. The RSG-10 is a
hard worlong. but easy 10 use generator Weal for the lab
a5 wall as for production test Lease it forlessthan 53 00 a
day. Features =100 kHz to 999 MHz =100 Hz resoiution to
500 MHz, 200 Hz above *— 130 to + 10 dBm output range
=0 1 g8 putpul resolution =AM and FM modulation =20
programmable memones «Dutput selection in volts, dB,
dBrm with instanl conversion batween units *AF output
reverse power protecied =LED display of all parame-
lers—no analog guesswork!

NEW CT-250 2.5 GHZ

bail, elevates counler for easy viewing, TB—?ﬂ £9085

MODEL | FREQ. RANGE | SENSITIVITY DIGITS | RESOLUTION PRICE
CT-50 20 Hr-600 MHr < 25 m¥ 1o 500 MHz 8 1 Hz, 10 Hz $183.95
L1-70 20 Hz-550 MHz < 50 mV to 150 MHz 7 1 Hz, 10 Hz, 100 Hz $139.985
CTS0 1J Hz-500 MHz < 10 mV to 150 MHz B 0.1 Hx, 10 Hz, 100 Hz 516855
< 150 mV to 600 MHz
CT-125 10 Hz-1 25 GHz < 25mV¥ to 50 MHz G 0.1Hz, 1 Hz. W0 Hz $189.95
< 15 mV¥ o 500 MHz
< 100 mV 1o 1 GHz
CT-250 10 Hz-2.5 GHz < 25 mV o 50 MHz 9 0.1 Mz t Hz, 10 Hz 5249 95
typically 3.0 GHz < 10mV o1 GHz
<50 mV 025 GHz
PS108 10 MHz-1 5 GHz, <50mV Convert your existing counter $89 05
Prescaler divide by 1000 01.5GH:

g'i

=w low-cosl microwave Doppler
dar kit “clocks’” cars, planes, boals,
wrses, bikes or any large moving ob-
ct. Operates at 2.8 GHz with up to
4 mile range.
splays spead in miles per hour, kilo-
eters per hour or fee! per second
arphone output allows for listening to
#ual doppler shift. Uses two 1b col-
e cans for antenna [nol included)
od runs on 12 VDC. Easy 1o build—
| microwave circuilry i PC stripline
35 plastic case with speedy graph-
3 for a professional look. A very use-
| and full-of-fun kit

ICROWAVE

TRUSION ALARM

raal microwave Doppler
nsor (hat wll O8ECT B P
an as tar s 10 fesl away
derates on 1.3 GHz, and is
it affected by heat, ight, or
watons. Drives up 1o 100
A outpul, nosmially Open of
¥ed, runs on 12 VDO
xmplete kit MD-3 = $19685

JME DECODER
complete [ONe CaCnOe
a mingle PC board Fes-
g5 £00-5000 HI ag-
table range via 20-iurm
woltage regulation, 567
U=zetul for fouch-tone
el delactan FSK, 8
n also be used &5 i sl
lone ancoder. Huna an

312 volts.

mplete ki, TD-1 $6.95

ICKLE STIK

shocking kit! Blink-

SPEED RADAR
$80.95
complete kit
S6-7

Boost those woaak

scanner, TV, shortwave radio or Ire-

guency countar. Flat

1000 MHz. 3 dB NF. BNC connaclors.
Runs on 12 VDC or 110 VAC,

PR-2, wired, includes AC adapler

signals to your

Pick the unil that's right for you. All
units lransmit stable signal in 88-

108 MHz FM band upto 300" excepl
for hi power FiM-4 thal goes up 1o
1/2 mile.

25 dB gain, 1 10

$59.95

LED digital readout

MUSHC MACHINE

Wt i B well prodoce 2S5 e
ol Classcy g DODUEST Tunes
plus 3 coochme sourds. Lots of
tun oy ooorbeis  thoo, OF SFE &5
R, Car horn Mt hrmee s

SWITCH

1o 100 mA. Can

motor. Auns
VDC,
W81 kil

LIGHT BEAM

15 to pick up inno- | infrared beam

=ni-looking can-—

-y walich the fun! ]| es 1o go up to Va

=al for office desks
riies, nosey know-

=11 b
s—a bl

£9.95 J delectable “bug.”
Trangsmaltar = rooeh-

ersel LBSE §

VOICE ACTIVATED

Voica activated
switch kil provides
switchad outpul with
current capability up

relays, lights, LED, or
aven a lape recorder

COMMUNICATORS
] LED aftracts wvic- | Transmits audio over

30" —uyse simple lens-

2M POWER AMP

Easy to build power amp has B times
power gain, TW in, 8W oul, 2W in,
16W out, 5W is lor 40W out. Same
amp as featured in many ham mag-
arine articles. Complete with all

parts, less case and

PA-1, £0°%W pwr amp kit ﬂi!ﬁ

TR-1, RF sensad T-R

drivia

phone!
$6.895 | PB-1 kit ..

FMRADIO

Hum free, uses 30 kHz | well as large
carrier. Greal for wire- | on each end
eSS parphones or un- | “bug” receivar, hob-
by experimanis of
even as FM rado!

19.85 § FR-1 kil

PACKET RADIO
Two new vBrsions a7 avaiatie
for the Commodore 64 (P-54A)
of the IBM-PC (P-IBM). Easy as-
sembly ““NO TUNING™. In-
cludes FREE dak softwars B
Boarg and Full Documentaton

KIT

CASE CPK

Mini-sized with profes-
sional performance. § Taik on the phone hands-free, great to put in
Self-powered from
phone line, transmits
in FM broadcast band
up o Y% mile. Installs
easily anywhera on
an 9| phone ling or Inside

Full-fledged suparhet,
microvoll sensitivily,
up to | IC detector and 10.7
MHz IF. Tunes Sid
mile! | FM broadcast band as

FM-1,basicunit . . . . . . §5.95
FM-2, az above bul with added
mike preamp .+ 1 « B

FM-4, long range, high power wilth
very sensilive audio sechion, picks
upvoices 10away . . . . . 51495
MC-1, miraature sensllive mike car-
TR red indgelor FM-124 . . . . . 5295

relay kit $11.85

LO NOISE PREAMPS
Make thal recever comae
ALIVE! Small e for easSy
insiafiation with H-0 tuned
inpat ior peak performance
Excellent gain and noise fig-
Ure—guaraniesd 10 imMprove
receplion! Specify band
2M—PR-10, 220 MHz—PR-
20, 440 MHz —PR-40

Each kit

P44 §59.95
P-lgM 559 %%
$12.95

$17.95

SPEAKER PHONE

shop or shack, press the butlon 10 answer—no
actual phone needed. Works same as commear-
cial units. Talk from anywhere in room, phone
line powsrad—no battery needed. Super for
family and conferance calls or buy two lor
hands-free intercom! Add our case sel for a pro

ook,
SP-1 §29.05 Casa-CSP . $12.85

. $514.85

BROADBAND
PREAMP

Very popular sensitive
all-purpose preamp,
ideal for scanner,
TVs, VHF/UHF rigs,
couniers. Lo noise, 20
dB gain, 100 kHz-1
GHz, 9V-12 VDT op-
e alhon.
CA-T kit

SUPER SLEUTH

A super sensilive am-
plifier which will pick
up & pin arop &l 15
fest! Greal for moni-
loring baby's room of
as general purpose
amplifier. Full 2ZW rms
outpul. Runs on 6 1D
15 volis, uses B-45
ohm Speakor

BMN-3 ket

portions
ideal for

$14.95

§1985 S5 95

2 METERS

2MTR & 220 BOOSTER AMP

Here's a greal booster for any 2 meter or 220 MHz hand-held unil.
These power boosters defiver over 30 wafis of outpul, allowing you 1o
hit the repeater’s full guieting while the low nowsé preamp remarkably
improves reception. Ramsay Electronics has sold thousands of 2 mater
amp kits, but now we offer completely wired and lested 2 mater, as well
as 220 MHz, units. Both have all the features of the high-priced boosl-

ars al a fraction of the cost.

PA-10 2 MTR POWER BOOSTER (10 X p-uwur gain)
Fully wired & tested _ :
PA-20 220 MHz POWER EGGETEH{E. X purwur guln}
Fully wired & tested * .

FANTASTIC
*223 MHz FM TRANSCEIVERS

.440 MHZ SYNTHESIZED—NO CRYSTALS

Ramsey breaks the price bamier 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 perfect rig for Amateur, CAP or MARS
applications. Packeteers really appreciate the dedicated packet pori,
TRUE-FM" signal and aimost instant T/R swaiching ?ﬂ packet?
No problem. Twwdmdemwammmm 5
senstive dual conversion receswver and proven EASY assembly Wh-fpljr
mone for 8 used foresgn ng when you can have one AMERICAN MADE by
you) lor less. Comes complele less case and speaker mike. Order our
matching case and knob st for that pro look.

FX-148 kit (2 Maters) e $149 95
FX-223 kit (1% Meters) : $149 95

SIAP>  (ceme- o

. $88.95
$89.95

QRP TRANSMITTERS HAM RECEIVERS

20, 30, 40, BOM
CW TRANSMITTERS

Join the fun on OQRP! Thousands of these mini-ngs have
bean sold and tons of DX coniacis have beéen made
Imagine working Eastern Europe with a $30 transmil-
ler—that's ham radso at its best! These CW ngs are ideal
males o the receivers al right. They have two-position
variable crystal control (one popular ORP XTAL includ-
ad), one watl output and buslt-in antenna switch Runs on
12VvDC. Add our malching case and knob set for a hand-
soma finished ook

Your chosce of bands . £29.95

(Specily band: GRP-20, 30, 40 or B0)

Matching case & knob set, CORP $12.95

E-ZKEY CMOS KEYER

Send perfect CW within an hour of receiving this kit!
Easy-10-build kit has sidetone oscillator, speed control
and keys most any tfransmitier. Huns for months on a gv
batery. 28-page manual gives ideas on making your
own key for extra savings. Add our maiching case sel
for complete station look.

CW-7 kit o £24.95
Matching case hnnb sel ccw .. 51285

ACTIVE ANTENNA

Cramped for space? Gel longwire parformance with
this desktop antenna. Properly designed unit has dual
HF and VHF circuitry and built-in whip antenna, as well
ag external jack. RF gain control and 8V operation
makes unit ideal for SWLs, traveling hams or scanner
buffs who need hotter reception. The matching case
and knob set gives the unit a hundred dollar look!

AA-T Kil : . $24.95
Maitching case & knobset, CAA ............ $1295

SPEECH SCRAMBLER

Communicale in total privacy over phone or ragio. Kil
features full duplex operation using frequency inver-
sion. Both mike and speaker or ling infout connections.
Easy hookup 1o any radio. and telephone use reguires
no direct connection! Easy to build 2 IC circuit. Can also
be used o descramble many 2-way rad0 signals Fin-
h your kit of! with the handsome case & nob 58t

S5-T knt : §$29 95
umwmammcﬁﬂ : $1285

SHORTWAVE RECEIVER
2 i

Fantastic receiver that capiures the world with just a
127 antenna’ Can receive any 2 MHz portion from 4-11
MHz. True superhet has smooth varactor tuning, AGC,
AF gain control, pienty of speaker volume and runs on a
9V battery. Fascinating Scout, school or club project
provides hours of fun for even the most serious DXer
For the car, consider our shortwave converter. Two
switchable bands (in 3-22 MHz range), each 1 MHz
wide—tunable on your car radio dial. Add some inlerast
to your drive homea!

Shortwave receiver kit, SRI . . . ., .. . 32085
Shortwave converter kit, SCI ... ... .. . $27.95
Malching case set for SR, CSR | . £12.95
Matching case sat for SCI,CSC | $12.85

e

PHONE ORDERS CALL
== /16-924-4560

20, 30, 40, 80M
All Mode RECEIVERS

Bulld your own mini ham station. Sensitive all-mode
AM, CW, S5B receivers use direct conversion design
with NEGOZ IC as featured in OST and ARRL hand-
books. Very sensiing varacior [Lined Oover antre Dand.
Plenty of speaksr volume. Runs on 9V ballery, Very
EASY 1o build, lots of fun and educatonal—ideal lor
beginner or old pro. New 30-page manual Add the cass

st for well-fited professwonal ook

Your choice of bands $2985
(Specity band- HR-20, HR-30, HR-40, HR-B0)

Matching case & knob set. CHR $1295

2,6, 10 MTR, 220
FM RECEIVERS

Keap an ear on the local rapeatar gang. monitar the cops,
chack out the weather or just plain listen around. These
sensitive superhel receivers ara just the tickel. They tune
any 5 MHz portion of the band and have smooth varactor
tuning, dual conversion with ceramic IF lilers, AFC, ad-
justable squelch and plenty of speaker volume, Runs on
8V battery and performance that rivals tha big rigal For a
complele finished pro look, add our matching case and
knob sat with screened graphics.,

FM communications receiver kit §20.95
Specity band: FR 146 (2m), FRE (8m), FR10 (10m), FR-
220 (220 MHz)
Maiching case & knob set, CFR ; $1295

FM STEREO TRANSMITTER

Run your own siereo FM station! Transmil a stable sagnal
n the standard FM broadcast band throughout the house,
dorm or nesghborhood. Connects aasily o ine oulputs on
CD player. tape decks, eic. Runs on 9V bantery, has
internal whip antenna and exiernal anlenna jack Add our
case set for 2 "station” look!

Fhl-10 kit s £2995
Hﬁ:hngcaﬁeset.{:FH $1285

AIRCRAFT RCVR

Hear axciting aircraft communications—pick up planes
up to 100 miles away! Receives 110-136 MHz AM air
band, smooth varactor uning superhet with AGC, ce-
ramic filter, adjustable squelch, axcallent sensitivity and
lots of speaker volume. Runs on 8V balery. Greal for air
shows or just hanging around the airporl! New 30-page
gg:ual details pilot talk, too, Add case set lor "pro"
AR-1 kit ... ... A — - - |
Malching case sa'r EAH i A e e b e s TS

FAX 716-924-4555

RAMSEY ELECTRONICS, INC. 793 Canning Parkway, Victor, NY 14564
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that exceeds many commercially manufac-
tured pieces of equipment.

CW Mode

In CW mode, transistor Q3 is keyed on
and off by a CW key closure to ground. Q3 is
held turned off by R18. When the key is
closed R20 passes current to ground and low-
ers the voltage at the base of Q3, which
places the base at a lower plus potential
than the emitter. Q3 then turns on and sup-
plies about 5 mA of current, limited by R19,
to the diodes of the mixer. The double-bal-
anced mixer now functions as a variable at-
tenuator with its output proportional to the
applied current. The chosen current level of 5
mA turns the mixer/attenuator fully on—a
higher current level will damage the mixer
diodes.

?ﬁ’ S
b}'i i A

Figure 3. (a). PC board foil pattern for the
I-watt power amplifier board. (b). Parts
placement,

I. TWIST TWO ENAMELED WIRES TOGETHER. ITS HELPFUL TO
USE DIFFERENT COLORS.

A —— A'

B B’

2. WIND THE A,B PAIR AROUND TORQID THE RIGHT NUMBER
OF TURNS. 3. SOLDER END B TO END &',

e

B

Figure 4. Bifilar winding details for toroid T2.
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One modification I considered, but did not
show on the schematic, is the installation of
a 10k pot in series with R19. This pot would
function as a drive control. I added this pot
to my prototype and it performed very nice-
ly; the power control was smooth and pro-
vided excellent control of the generated CW
signal. Cl6 functions as a key click filter for
transistor Q3, and capacitor C23 was added
to bypass any carrier energy to ground that
may appear at pins 3 and 4 of the mixer. On-
ly audio in DSB or DC in CW mode should
be present at this point. The addition of C23
made a noticeable improvement in the carri-
er suppression on my test models. This is an-
other one of the parts which is not necessary
for operation, but its presence improves the
performance as measured with expensive
test equipment.

The Audio Amplifier

The audio input from an electret micro-
phone i1s amplified in the first section of
IC U4 by a factor of five. Resistors R13,
R17 and R12 set the gain to 5, while R11
and R12 form a voltage divider that applies
a DC offset of 0.63 volts to the input of
the op amp. About 100 mVp-p of audio from
the microphone is capacitively coupled
by C17 into the op amp. The gain of 5 am-
plifies the audio as well as the DC off-
set from the voltage divider, and results in
an output at pin 1 of 0.5 Vp-p audio with
a DC offset of about 3.15 VDC. This offset
1s necessary in order to use a single volt-
age supply op amp. By biasing the output of
the op amp at one fourth of its DC operating
potential, the required audio level of 500 mV
1§ guaranteed to be free of distortion that
might be caused by clipping of the audio
signal 1f it were to approach one of the sup-
ply rails.

The second section of U4, used as a low-
pass filter to limit the bandwidth of the gen-
erated DSB signal, is dependent upon the
highest modulating frequency applied to the
mixer. In human male voices, maximum en-
ergy 1s contained in the 300 Hz region of the
audio spectrum, while for female voices,
maximum energy is contained at about 3000
Hz. Since the DSB signal already consumes
twice the precious spectrum space of a typi-
cal SSB station, a compromise must be
struck on the maximum allowable audio fre-
quency passed to the DSB mixer. I have cho-
sen this limit to be 2500 Hz, which will pro-
vide excellent reproduction of the male
voice and still provide faithful rendition of
female voices. The driving concern here is to
maintain a manageable bandwidth in the
DSB signal that will cause a minimum of in-
terference with others operating SSB equip-
ment. Resistors R14, R15 and R16, in con-
junction with capacitors C19 and C20, form
a second order low-pass filter with a 12 dB
per octave rolloff, starting at 2500 Hz. C21
is a DC-blocking capacitor which passes the
audio from the amp/filter to the mixer via
SWI1. R21 reduces the 500 mV of audio
drive to about 300 mVp-p for injection into
the mixer.

MMIC Stage

Capacitor C5 is a DC-blocking capacitor
which couples the DSB or CW signal from
the output of the mixer to the input of IC
U3, a monolithic microwave integrated cir-
cuit, or MMIC for short. This amplifier is
one of a series of ICs sold by Mini-Circuits,
who also manufactures the double-balanced
mixer. The MAR-4 MMIC used here is rated
at about 10 dB of gain and an output power
of 10 mW. It replaces a small handful of
parts at a cost of only $2, all contained in a
package the size of a pencil point! The body
of this part contains a yellow dot over the in-
put lead, while the opposite lead is the out-
put and the two adjacent leads are both
ground. Devices such as the MAR-4 MMIC
are going to play an ever-increasing role in
future ham construction projects. I have pur-
posefully used one here to introduce the new
hobbyist to this class of devices. They re-
quire care in handling and soldering due to
their small size, but I have found them to be
tougher both physically and electrically than
one might expect.

The output of the MAR-4 is also the DC
input pin, and this is accomplished by the
RF choke feed composed of two ferrite
beads in series with the current limiting re-
sistor R2. Ample use of bypass capacitors is
used throughout the transmitter on the power
supply lines to insure that no stray RF is
coupled from stage to stage by these lines.
Bypass caps C4 and C2 are placed on the in-
put and output pins of the 5-volt regulator
Ul to prevent internal oscillations in the reg-
ulator chip. The +5-volt supply is used by
the oscillator module, and is also used to
supply the switched DC current to the mixer
diodes in CW mode. Capacitors C18, C6,
C13, C22, C24, C15 and C12 all function as
supply line bypass capacitors. Their assort-
ment of values insures that all frequencies
from audio to RF on the supply lines will be
effectively bypassed to ground. Several RF
chokes are used throughout the transmitter
to help 1solate the supply lines of the differ-
ent stages. This provides further protection
from stray coupling that could lead to self-
oscillation in the amplifier chain, and a cer-
tain “pink ticket”!

The Class-A Broadband Amplifier

Capacitor C7 couples the amplified signal
from the MAR-4 to the base of transistor
Q1, a low level class-A broadband amplifier.
The stage gain of Q1 is set to about 13 dB
by feedback action of C8 and RS, while R3,
R4, and R6 set the bias to insure class-A op-
eration. Transformer T2 is a broadband cou-
pling device used to provide a coarse match
to the final amplifier transistor Q2. R7 is a
current limiting resistor, and C9 serves as
the emitter bypass cap. The output level of
Q1 is about 100 mW and is coupled to Q2
via C10. [Ed. Note: You can operate quite
effectively at this power level if band condi-
tions are good. Use of the optional I-watt
amplifier will allow you to work just about
anyone. Don't expect to break through DX
pile-ups, however.]



Simplex Repeater System

- Handie Talkie ready - Plugs into spk/mic jacks
- 32 or 65 Second operation - 32K bit operation
- 2 mode operation, Announce or Repeater

- Commercial quality 3.2 kHz pass band

- Emergency coordination tests and drills
- Club meetings announcements

- Temporary repeater service's

- Range extenders

- Passing traffic

- Hiking, fishing, back packing, exploring

- Fox hunting

- Great wired into your mobile

PepNoU| Jou OIPEY

eseq Jeyjee [euondo 0g'ge$  Aouslnd SN H'S + 00'991%

It' s Amazing what Simplex can do Better!
US Digital Co Direct US Money Order - Prompt Service
380 Rougeau Ave Certified Cheque - Prompt Service
Winnipeg, MB. Personal Cheque- Clearing Time
Canada R2C 4A2 phone (204) 661-6859

Two-Color
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CATALOG

® Communications Receivers
® Portable Receivers
@® Scanners
® Amateur HF Transceivers
® VHF-UHF Transceivers
® HT's and Mobiles
® Amateur and SWL Antennas
@® Accessories and Parts
@® RTTY and FAX Equipment
® Books and Manuals
This catalog includes prices!

sl Universal Radio
Bl 6830 Americana Pkwy. 7
=5 Reynoldsburg, OH 4306&
Tel. 614 866-4267

BEAM IN DICATOR

s BaoHT LED mDcaTORS WITH
57 RESOLLUTION

* ADUSTABLE BEAM WIDTH ANC
LOMG PATH BNDICATION

s Customr GReAT CacLe Map on
vour OTH

¢ Decoparve 168" X 168" x 1" Fizames

See your beam'’s coverage on a customn Great
Circle Map with a simple rotator connection.

- == 18095 @O

GREAT CIRCLE MAPS

Four color maps centered on your QTH

Laminated 22" or 16" $35.00"
Framed 16" $59.95*
Framed 21" $74.95*

*5 & Hincluded ( continental U.S.)
CA Residents please add 7.25% sales tax

Call ar write for more information.

VECTOR CONTROL SYSTEMS

1655 M. Mountain Ave., Suite 104-45
Upland, CA 81786 = (714) B85-6250

CIRCLE 78 ON READER SERVICE CARD

-"' u
El“ﬁkgw’i. Hf SEJP l‘fﬂ i Py o T _
o e 100 $29.95 $£24.95%5
Ko 2Z2Z 200 $39.95 $34.95
' ' 400 £49.95 §44.95
500 $54.95 §549.95
lafo $1 1000 $99. 5;: $89.95
AHIEHHHEWESI All orders ppd Zad day mir /[ pre nam;:l

For overnight air delivery add
(801) 373-8425 Box 50062-S, Prove UT 84605

CIRCLE & ON READER SERVICE CARD

Say You Saw
Itin 73/

Factory Authorized Dealer & Service For

KENWOOD
YAESU
ICOM

Call Us For
Great Prices & Great Service

TOLL FREE ORDER LINE 1-800-344-3144
Confimental USs. & Texas

THEMZ

SAN AMNTONID TELAS

CENTER

sALEs AMATEUR RADIO SERVICE

5730 Mobud San Antonio, TX 78238

FAX (512) 647-8007

{512)6B0-6110

EACH UNIT COMES WITH THESE CONNECTION SYSTEMS:

Alligator clips, 9v battery snap, and ,
Adjustable Velcro system tfo fit all X-ceiver and cellular flat packs. i%

CFI E Set uf c:r.:ul ﬂbs

|ID-K Indoor Veriical Dlpme Ktt 549 50
ID-C Indoor Vertical Dipole, Cﬂmplete .. $79.50
WM-2 Window Mount Assembly ............... $32.50
C3040 Add-0n coils for 30, 40 meters ....... 539.50

Postpaid USA PA residents add 6% %
Urban Antennas, Inc.
Bryn Athyn, PA 19009-0662 » (215) 947-0235
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Natural Voice Playback Board

Repeater ldentifiers
Contest Stations
Site Alarms

Remote Telemetry
Weather Stations
Multiple Languages
Emergency
Announcements

DataVoice - DV-64

Add a Recorded Natural Voice to your system or equipment.
Voice vocabularies or multiple phrases up to 1 minute in a
Natural Voice is saved in Non-Volatile E-Prom memory.(If
power is removed the recordings will not be lost). We'll record
your message(s) in a male or female voice - or - you can record
the library by using the optional SDS- 1000 development board
on an IBM or compatible computer.

Parallel Input Word Select
500 ma Keyline Output

32 Kb sampling rate
Multiple Modes

30 sec - 30 minute Timers

Price $ 169.00 Single Oty (programmed)

Palomar Telecom, Inc.
300 Enterprise 5St. Suite E

(619) 746-7998

8 ohm Audio output
600 ohm Audio output
+9v to + 14v Supply
Size : 4.00" x 4.25"
Connectors Included

ELIMINATE

Ready- Pak Jr. cures common Ni-Cad
‘Memory’ by properly decharging Ni-Cad
cells and packs. Automatically stops
discharge at proper level.then balances
and equalizes cell voltages! For AAA, AA, C
& D groupings. or Ni-Cad packs which are
between 70 MaH and 1200 MaH. Mobile
radios, phones, RC hobby, cordless tools,
etc. dll use Ni-Cads...
with Ready-Pak Jr.!

CIRCLE 139 ON READER SERVICE CARD

NI-CAD BATTERY PROBLEMS!

Wl THeqal
%@k Jr,

get 'em back in shape

fatei]
VisA_ |

- Each Unit Only
FOR CAMCORDERS! CHOOSE FROM 3 $44 3 Chk, M.O.
P N, _E.:n;}:-{;::r p Grgl.nul Unit S+H included sales tod)

ﬂﬁhg?ﬂt for 31,5‘ 4.3. ,51 7.2 Volt 5]203;15&]32”!35
12v rp,:-}::-_;ﬁ Low Eﬂﬁgﬂ‘ Unit Tallahasg:a, Flg?id;r;;;‘m
for 7.2, 8.4, 9.6, 10.8 volt (904) 385-9893
High Range Unlt Phone Hours:
544 95 for 9.6, 10.8, 12, 13.2 volt I'1 am fo 7 pm EST Mon-Fri
MADE IN USA

CIRCLE 142 ON READER SERVICE CARD
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The Final Amplifier

The optional final amplifier is also operat-
ed class-A to insure linearity. This results
in a substantial amount of heat dissipation
by the transistor; therefore, Q2 is fitted with
a heat sink. The power amplifier is built on
a separate PC board to allow easy attach-
ment to whatever form of heat sink you wish
to use, such as a chassis box or plate of
aluminum. The tab of Q2 must be insulated
from the heat sink due to the fact that the
tab is internally connected to the collector.
Resistors R10, R8 and R9 set the stage bias,
while C11 is the emitter bypass cap. Choke
RFC4 provides a DC path for the bias cur-
rent, but acts as a high impedance to the
input RF. RFCS supplies the DC feed 1o
Q2 and isolates the RF from the power bus.
The gain of the final stage is about 10 dB,
which results in an output power of 1 wartt
PEP. The CW output is slightly higher at
about 1.5 watts RMS. C25 is the DC block-
ing cap for Q2, and passes the RF to a pi-
network composed of C26, L1, and C27,
which helps with harmonic attenuation. This
completes the circuit description. | cannot
claim credit for the basic design of the last
two amplifier stages. These are patterned af-
ter ones in the Solid State Handbook from
the ARRL.

Construction

Assembly of the exciter (see Figure 2)
should be done a stage at a time, starting
with the oscillator and progressing through
to the amp Q1. It will be helpful to monitor
your progress by the use of a SSB receiver,
tuned to 28.322 MHz, as you assemble each
stage. Remember that the oscillator module
is generating a hefty 40 mW by itself and
may give a significant signal to the receiver.
Switch S1 can be mounted on the front of
the mini-box which you house the transmit-
ter in, along with a jack for connecting the
microphone. | used a garden variety electret
microphone which contains two wires: one
black wire to ground, and a red wire con-
nected to C17, also in series with a 10k re-
sistor to +12 volts. Electrets contain an on-
chip amplifier and must have a source of DC
to power them. Alternately, you could sup-
ply a source of 100 mVp-p signal from an
audio amp into C17. Some provision must
be made to switch the +12 volt supply on
and off to the transmitter. This could be a
simple toggle switch on the front panel, or a
PTT relay, activated by a button on the
mike. Remember, you must turn off the
transmitter in order to receive! No provi-
sions have been made for a drive control in
DSB mode, but a pot connected to the mike
input could be used to set the maximum
modulation level. With a little practice mon-
itoring your own signal you will have no
trouble finding a voice level which gives
clear, undistorted audio that is less than
100% modulation.

In case of trouble, the following voltage
checks should help you out. With a good
quality scope you should read 0.6 Vp-p RF
at pin 1 of the mixer, 0.6 Vp-p RF at the out-
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put of U3, 7 Vp-p RF at the collector of Q1,
and 20 Vp-p RF at the collector of Q2.
These measurements are made in CW mode.
The mike amp should deliver 0.3 Vp-p of
audio to pins 3,4 of the mixer with 100
mVp-p of audio input to the mike jack. You
can operate with just the exciter by hooking
the antenna directly to the output of the ex-
citer PC board. For an additional boost, just
run a short run of RG-174 coax between the

H

Figure 3) and hook up your antenna to the
PA output.

This simple, low-cost transmitter can be
put to a variety of uses, such as a backpack-
ing rig, or even 2 10m DSB transmitter for
balloon flights. By utilizing a common fre-
quency, this unit can create a breeding
ground for experimenters, and keep you in
touch with like-minded others.

I hope to start work on a companion

exciter and the power amplifier board (see  receiver soon! 73]

Parts List

R1,R2 150 ohm resistor

R3 330 ohm resistor

R4,R10 510 ohm resistor

R5 470 ohm resistor

R6 39 ohm resistor

R7 10 ohm resistor

R8 100 ohm resistor

R9 2 ohm, 1/2-watt carbon resistor

R11 180k carbon resistor

R12,R14,R15,R17,R18 10k resistor

R13 47k resistor

R16 20k resistor

R19,R20 1k resistor

R21 220 ohm resistors

C1,C6,C10,C12,C15,C25,C22
C2,C4,C8,C9,C11,C16

postage/handling.

0.01 uF 100-volt ceramic cap
0.1 uF 50-voit monolithic cap

C3 120 pF 50-volt ceramic cap

C5,C7,C23 0.001 uF 50-voit ceramic cap

C13,C18,C24 10 uF 16-volt electronic cap

C14 not used

C17 1 uF 16-volt electrolytic cap

C19 0.012 pF 50-voit monolithic cap

C20 0.0039 uF 50-volt monolithic cap

C21 33 uF 16-volt electrolytic cap

C26,C27 100 pF 100-volt silver mica cap

C28 220 pF 100-volt ceramic cap

RFC1,RFC2,RFC3 25 tums #28 wire on a 100k 1/4-watt resistor

RFC4,RFC5 25 tumns #28 on T37-6 core

T 25T primary 8T secondary #28 on T37-6

T2 13T bifilar #28 wire on T37-6 core (see Figure 4)

L1 8T #24 wire on T37-6 core

Q1 2N3B66 transistor

Q2 2SC2075 transistor (available from RF Parts)

Q3 2N3906 transistor

U1 78L05 +5-volt regulator

Uz SBL-1 mixer, Mini Circuits

U3 MAR-1 amp, Mini Circuits

U4 LM324 op amp

0OsC 28.322 MHz clock oscillator, Digi-Key# CTX-128
(see Note 2).

FB ferrite bead, Amidon Associates

Note 1: Etched and drilled PC boards are available from FAR Circuits, 18N640 Field
Court, Dundee IL 60118. The main transmitter board is available for $5 and the final ampli-
fier for $3. You can order both boards for a combo price of $6. Add $1.50 per order for

Note 2: Oscillator modules on custom frequencies are available for $12.80 from Cal
Crystal Labs, Inc., 1142 N. Gilbert, Anaheim CA 92801; (714) 991-1580. The part number
is CCO-100A-xx.xxxMHz (replace the x's with your desired frequency).




ASTRON

CORPORATION

9 Autry
Irvine, CA 82718

(714) 458-7277

ASTRON POWER SUPPLIES

e HEAVY DUTY « HIGH QUALITY  RUGGED » RELIABLE »

SPECIAL FEATURES
* SOLID STATE ELECTRONICALLY REGULATED

* FOLD-BACK CURRENT LIMITING Protects Power Supply

from excessive current & continuous shorted output

= CROWBAR OVER VOLTAGE PROTECTION on all Models

except RS-3A, RS-4A, RS-5A, RS-4L, A3-5L

e MAINTAIN REGULATION & LOW RIPPLE at low line input

PERFORMANCE SPECIFICATIONS

o INPUT VOLTAGE: 105-125 VAC

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

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

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

Voltage

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

'MODEL RS-12S

MODEL VS-50M * ONE YEAR WARRANTY * MADE IN U.S.A.
Colors Continuous ICS* Size [IN) Shipping
MODEL Gray Black Duty [Amps) (Amps) HxW=xD Wi. (Ibs.)
« LOW PROFILE POWER SUPPLY
SL-11A . . 7 11 2% x 7% x 9% 11
Continuous ICS* Size “HL Shlprln
MODEL Duty (Amps) (Amps) Hx W x Wi. (Ibs.
* POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
RS-4L 3 4 3l X 6% X 7V 6
RS-5L 4 5 3l x 6% x 7Y% 7
= 19" RACK MOUNT POWER SUPPLIES o
Continuous IC8* Size [IN] Shiufm
MODEL Duty [Amps] [Amps) HxWxD Wt. (Ibs.
RM-12A g 12 SVax 19 x 8% 16
RM-35A 29 35 5 x 19 x 127 38
RM-50A 37 50 5% % 19 x 12" 50
RM-60A 50 55 7 %19 x 12 60
* Separate Volt and Amp Meters
B e RM-12M g 12 5% x 19 x 8% 16
M S e e HM_HEM 25 35 5% » 13 W 1%?{,{., %
RM-50M 37 20 2 x 19 x12%
RM SERIES MODEL RM-35M RM-60M 50 5 7 x 19 x 121 60
Colors Gontinuous ICS* Size (IN) Shipping
RS-A SERIES MODEL Gray  Black Duty {Amps) (Amps) HxWxD Wi. (Ibs.)
RS-3A . 2.5 3 3 X 4% > 5 4
RS-44A . . J 4 3% X 6% xX9 5
RS-5A . 4 5 3o X 6% X TV 7
RS-TA ¢ . 5 7 3% ¢ 6% x 9 9
RS-7B * . 5 7 4 %X 7% x 10% 10
RS-10A * v 7.5 10 4 X T x 10% 11
AS-12A . . 9 12 4% xB8x9 13
RS-12B » 9 12 4 % TV x 10% 13
RS-20A . . 16 20 5% 9x10% - 18
RS-35A . . 25 39 axX 11 X 11 27
RS-50A o 37 o0 6 x 13% x 11 46
Continuous IC§* Size [IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wi. (lbs.)
» Switchable volt and Amp meter
RS-12M 9 12 4% x8x9 13
* Separate volt and Amp meters
RS-20M 16 20 5 %9 x10% 18
g RS-35M 25 35 5x 11 x 11 i;
RS-50M 37 50 6 x 13% x 11
MODEL RS-35M :
vs. M AND VRM-M SE Ri Es = Separate Volt and Amp Meters ® Output Voltage adjustable from 2-15 volts # Current limit adjustable from 1.5 amps
to Full Load
e Continuous ICS* Size (IN) Shipping
: E e MODEL Duty (Amps) (Amps) HxWxD Wt. (Ibs.)
" @13.8VDC @10VDC @5VDC @13.8V
VS-12M 9 5 2 12 4% x 8 x9 13
VS-20M 16 9 4 20 x99 x10% 20
VS-35M 25 15 7 35 5x 11 x 11 29
VS-50M 37 22 10 o0 6 x 133 x 11 46
. ¢ Variable rack mount power supplies
VRAM-35M 25 15 7 35 bl X 19 x 12% 38
MODEL VS-35M VRM-50M 3 22 10 50 Bl x 19 X 121 50
RS-S SERIES e Built in speaker
Colors Continuous Ics® Siza (IN) Shipping
MODEL Gray  Black Duty (Amps) Amps HxWxD wt. (Ibs.)
RS-75 . . 5 T 4 X 7V x 10% 10
RS-10S P 5 7.5 10 4 x T2 x 10% 12
e RS-125 . x 9 12 4% x B x 9 13
s RS-20S . . 16 20 5% 9 x 10% 18

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

CIRCLE 16 ON READER SERVICE CARD




Number 7 on your Feedback card

Calibrated Signal Generator

An accurate RF source from
400 kHz to 33 MHz at the twist of a dial.

An accurately calibrated signal genera-
tor is a worthwhile instrument to
have around the shack for equipment
checkout. If you like to experiment with
circuits or build your own equipment, you
will often need a source of RF signals.
This generator can produce a signal any-
where from 400 kHz to 33 MHz at the
twist of its linearly calibrated dial. Output

level is adjustable from zero to over 200
mV RMS.

Calibration

The most important part in the whole
generator is the tuning capacitor. This is
what permits a linearly calibrated dial.
Fair Radio Sales sells a beautiful surplus
worm-gear-driven 25-220 pF unit which
was appropriately enough removed from
a signal generator. Its rotor plates have
the unusual shape shown in Figure 1. For
this project the arc indicated is the only
portion used. My preliminary measure-
ments showed that linear frequency oper-
ation is possible with a 1.2:1 frequency
ratio in exactly 30 turns of the worm gear
drive shaft. [ have no idea whalt the rest of
this unusually shaped rotor was intended
for.

I then determined the actual frequency
deviation from a straight line dial by tak-
ing frequency counter readings to the
nearest kHz at every turn of the capacitor
drive shaft. See Figure 2 for the results. A
positive error means the frequency is
higher than expected at that turn of the
shaft. The tuning range is 15 to 18 MHz.
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Photo B. Dial cord arrangement, right side.
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Ch e de vl dd

N

T I —————— WS R ==
— e - R —

Photo A. Front panel of the signal generator.

All errors—capacitor plate shape, worm
gear, circuit stray reactances, and the au-
thor’s ability to position the shaft angle—
are included. The net result is that the ca-
pacitor produces a straight line frequency
tuning with less than 9 kHz maximum er-
ror from 15 to 18 MHz.

The oscillator circuit uses a CA3028
integrated circuit from RCA. Calibration
is done by setting the low frequency end
of the dial to exactly 15 MHz with the
tuning slug in the variable inductor L1.

Then tune the dial to the top and bring the
frequency to exactly 18 MHz with the
variable capacitor, then go back to the
bottom and re-set to 15 MHz with the in-
ductor, efc..

Although there is interaction between
the two settings, this procedure of using
the inductor at the low end and the capaci-
tor at the high end will converge. Less ad-
justment will be required at each step, ex-
cept the first one, until both ends of the
dial line up at exactly 15 and 18 MHz. It
is possible to cover this range in exactly
30 tumns of the shaft and with less than 9
kHz of error at any point in the whole
range.

Dial Construction

The main tuning knob covers 100 kHz
per turn. A clear plastic skirt 2.5" in diam-
eter with a paper dial divides this up into
markings every 5 kHz. I used a 1.75" di-
ameter knob and glued the skirt onto the
back of the knob with plastic pipe cement,
then fastened the paper dial to the back of
the skirt with Scotch tape.

A large plastic pulley 4.5" in diameter
is used to hold the main dial, which has
31 evenly spaced graduations marked in
tenths from O to 3.0. A full-size pattern of
both this dial and the knob skirt dial 1s re-
produced in Figure 3. These can be repro-

FJ';{?I L.
side.

Dial drive as viewed from the left

Photo D. Inside view of the generator show-
ing the main circuit in place.
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Al COMMUNICATIONS

ELECTRONICS INC.
Emergency Operations Center
has expanded to our new two acre facility and
World Headquarters. Because of our growth,
CEl is now your one stop source for emergency
response equipment. When you have a com-
mand, control or communications need, essen-
tial emergency supplies can be rushed to you by
CEl. As always, for over twenty three years,
we're ready, willing and able to help. For 1992,
we're introducing new products from Uniden,
Shinwa, Cobra, Ranger Communications,
Grundig, Sangean, Magnavox, lcom and RELM.

NEW! Shinwa SR001-B

List price $799.95/CE price $479.95/SPECIAL
Continuous coverage from 25,000 through 899.995 MHz.
If you're looking for an excellent synthesized scan-
ner designed for mobile surveillance use, the new
Shinwa SR001 scanner offers features never be-
fore offered atsuch alow price. When you purchase
this wide band scanner from CEI, you'll get a free
infrared wireless remole control that allows you to
control your scanner from over 20 feet away. Se-
lectable frequency steps0f5.0/10.0/12.5/20.0/25.0/
50.0 or 100.0 KHz. are available. Dual antenna
inputs terminating in an "N-type" and "BNC" con-
nectors are included. Other features include 200
memory channels groupedin 10 banks of20 chan-
nels, easy to read multi color LCD display, lithium
battery for memory back-up, 35 channel per sec-
ond high speed scanning, priority, timer and even
an alarm to alert you to transmissions on your
choice of one special frequency. We even include
a mobile mounting bracket. The SR001 can be
used for base station use with the purchase of the
ACS-B 12 volt DC power supply for only $34.95
each. A great sounding exlernal speaker #5PE-B
is available for only $24.95.

SHINWA POCKET PAGERS

The fire department hazardous materials response
teams and police department SWAT crews that need
reliable radio alerting systems, stake their lives on
Shinwa, We offer a two-tone pocket pager with monitor
feature and even a voice storage option at an afford-
able price. To order, we need your paging frequency as
well as tone reed frequencies. For other configurations
or two-way radio information, please fax us your speci-
fications to 313-663-8888 or phone 313-996-8888.

NEW! ICOM ICR1-B

List price $799.95/CE price $519.95/SPECIAL
Continuous coverage from 100 kHz through 1.300 GHz.

The ICOM ICR1 keeps you in touch with the world
when you're on the go. The palm-size ICR1 is
equipped with AM, FM and wide-FM modes to fully
answer your moniloring needs. With 100 memory
channels and a dual frequency selection system,
you get a top-class communications receiver. Not
only can you program scan searches only for sig-
nals within a specified frequency range, it's also
possible to write frequencies of received stations
aulomatically into memory. In addition, unwanted
frequencies can be skipped. Order ICBC72-B bal-
tery rapid charger for $99.95 and a BP84-B 1,000
ma. battery pack for $74.95.

NEW! ICOM ICR100-B

List price $799.95/CE price $579.95/SPECIAL
Continuous coverage from 100 kHz. through 1856 Mhz.
Now you can bring a wider world of broadcast-
ing, VHF air and marine bands, emergency
services and many more communications into
your vehicle. lcom's advanced ICR100 fully cov-
ers all the stations worth hearing with up to 100
memory channels and a multitude of features.

SCANNERS/CB/RADAR
UNIDEN

PRO310E-B Uniden 40 Ch, Ponable/Mobile CB ......... $72.95
PRO330E-B Uniden 40 Ch. Remote mount CB ..........$99.95
GRANT-B Uniden 40 channel SSB CB mobile..........$152.95
WASHINGTON-B Uniden 40 Ch, SSB CB base .......$229.95
PC122-B Uniden 40 channel SSB CB mobile ..........$113.95
PCE6A-B Uniden 40 channel CB Mobile ..................... $78.93
PRO510XL-B Uniden 40 channel CB Mobile .............. $39.95
PROS520XL-B Uniden 40 channel CB Mobile .............. $54.95
PRO535E-B Uniden 40 channel CB Mobile ................ $69.95
PRO538W-B Uniden 40 ch. weather CB Mobile .........$78.95
PROB10E-B Uniden 40 channel SSB CB Base ........5174.95

UNIDEN RADAR DETECTORS
RD3000ZX-B Uniden 3 band suction mount radar ....$119.95

RD2400ZX-B Uniden 3 band radar detector ............. $109,95
RDE0-B Uniden 2 band radar detector ..........ccveevnee. $64.95
CARD-B 2 band credit card size radar detector .......... 58995
RD3XL-B Uniden 3 band radar detector ...........ccece.... $109.95

RDGXL-B Uniden "micro” size radar detector ............ $69.95
RD27-B Uniden visor mount radar detector ................

)

19 PLUS-B Cobra CB radin ......cccuimirmemncisanns snsasmessasassss
1BRV-B CobBra CB 1ol ..iiviaissssisssassisssibnivasssmnnnadon $54.95

41PLUS-B Cobra CB radio .. RT3~ 7
70LTD-B Cobra ramote muunl GB rad:n i A0S A0
19LTD-B Cobra Classic series CB radio .........cceveeeer. 344,95
21LTD-B Cobra Classic series CB radio .........cccceeee... $54.95
25LTD-B Cobra Classic serles CB radio ........coveeevenees $80.95
29L.TD-B Cobra Classic series CB radio ........ccccvveeeee $109.95
146GTL-B Cobra AM/SSB CB radio.......cueeeeeenerene.. $128.95
14BGTL-B Cobra AM/SSB CB radio ... ... $149.95
Q0LTD-B Cobra Base station .. i ... $89.95
142GTL-B Cobra AM/SSB Easa stailm $1 99.95

2000GTL-B Cobra Deluxe AM/SSB Base sialnnn ...... $379.95
COBRA RADAR DETECTORS

RDA3163-B Cobra 3 band radar dstector .........c.ccee.. $109.85
RD3175-B Cobra 3 band radar detector .......wemewens $129.95
RD3173-B Cobra 3 band radar detector.............cc...... $139.85
RD3183-B Cobra 3 band radar detector .......cuesewe $139.95

Bearcat 200XLT-B

List price $509.95/CE price $239.95/SPECIAL
12 Band, 200 Channel, Handheld, Search, Limit, Hold, Priority, Lockout
Frequency range: 29-54, 118-174, 406-512, B08-956 MHz.

Excludes 823.9875-848.0125 and 868.9875-894.0125 MHz,
The Bearcat 200XLT sets a new standard for handheld scanners in
performance and dependabxlity. This full featured unit has 200 pro-
grammable channels with 10 scanning banks and 12 band coverage.
It you want a very similar model without the 800 MHz. band and 100
channals, order the BC100XLT-B for only $179.95. Includes antenna,
carrying case belt loop, ni-cad battery pack, AC adapter and ear-
phone. Order your scanner from CEl today.

Bearcat 800XLT-B

List price $549.95/CE price $239.95/SPECIAL
12-band, 40 Channel, Nothing excluded in the 800 MHz. band.
Bands: 29-54, 116-174, 406-512, 806-956 Mhz.
If you do nat need the 800 MHz, band, order the Bearcal
210XLT-B for the special CEl price of $139.95.

Magnavox. Satellite Phone

CE price $48,880.00/Special order - allow 45 days for delivery.
When war broke out in Iraq, you heard all the action because
CNN had a satellite telephone. When a disaster such as an
earthquake or a hurricane strikes your community and commu-
nications are disrupted, you can depend on instant reliable
communications, just like CNN did using your Magnavox
MagnaPhone. Inmarsat communication satellites are in geosta-
tionary orbit along the equator. They beam two-way voice and
datatransmissions betwseen your satellite phone and fixed earth
stations. In most instances, telephone calls are dialed directly
once you have selected the satellite serving your location. No
matter where you are on the planet, the MagnaPhone automati-
cally selects the Land Earth Station (LES) nearest the destina-
tion called. This makes placing acall as easy as using astandard
telephone. Dual ID numbers permit a separate Inmarsat tele-
phone number to be used to route calls to one of the external
telephone ports which could be used for a fax machine or a
computer data line. For telephone, telex, fax and data commu-
nications anywhere inthe world, the new MX2020P MagnaPhone
is the most compact Inmarsat-A, Class 1 terminal available
today. Like a cellular phone, airtime will be billed 10 your
account. The new MagnaPhone weighs just 47 lbs (21 kg),
including the antenna. Add the optional ruggedized case (only
$850.00) and it can travel as airline baggage on commercial
carriers. When you arrive at your destination, installation can be
done in less than five minutes. For more information call our
Emergency Operations Center at 313-896-8888,

RELM UC202-B 2 Watt transceiver on 154.57 MHz.$114.95
RELM RH258NB-B 25 Watt VHF transceiver ..........$299.95
RCI2950-B Ranger Comm. 25 Watt 10 Meter xcevr. $234.95
MRB100-B Uniden surveillance scanner . CALL FOR PRICE

BC55XLT-B Bearcat 10 channel scanner ................5114.85
AD100-B Plug in wall charger for BC55XLT ......cceeeee. 14.95
PS001-B Cigarette lighter cable for BC55XLT ........... $14.95
VC001-B Carrying case for BCSSXLT ......ccocevvveneereese. $14.95
BC70XLT-B Bearcat 20 channel scanner ... $139.85

BP70-B Ni-Cad battery pack for BC70XLT scanner .. $39.95
BC142XL-B Bearcat 10 channel 10 band scanner .... $84.95
BC147XLT-B Bearcat 16 channel 10 band scanner .. $94.95
BC172XL-B Bearcat 20 channel 11 band scanner .. $124.95
BC177XLT-B Bearcat 16 channel 11 band scanner $129.95
BC530XLT-B Bearcat 100 channel 11 band scanner$194.95
BC760XLT-B Bearcat 100 channel 12 band scanner$254.95
BC0O02-B CTCSS tone board for BC5S0/760XLT ......$54.95
BCO003-B Switch assembly for BC590/760XLT ..........$22.95
BCB55XLT-B Bearcat 50 channel 12 band scanner $174.95

BC560XLT-B Bearcat 16 channel 10 band scanner .. $94.95
BP205-B Ni-Cad battery pack for BC200/100XLT .....$38.95
TRAVELLER2-B Grundig shortwave recsiver ........... $84.95
COSMOPOLIT-B Grundig shortwave receiver ......... $179.95
SATELLIT500-B Grundig shortwave receiver .......... $499.95
SATELLIT650-B Grundig shortwave receiver ..........$849,95
ATS800-B Sangean shortwave receiver ... $88.95
ATSB803-B Sangean shortwave receiver ................. 5‘-1 59.95
74102-B Midland emergency weather receiver........... 534,95
77116-B Midland CB with VHF weather & antenna ... $66.95
77118-B Midland CB mobile with VHF weather ......... $62.95
77913-B Midland CB portable with VHF weather ....... $78.95
76300-B Midland CB base station .. corsiississiisiians 90296
NPD-B Uniden National Police Dlrantnry .- $19.95
FBE-B Frequency Directory for Eastern U. SA. . - $14,95
FEW-B Frequency Directory for Western U.S, A. . .. $14.95

RFD1-B M|, IL, IN, KY, OH, Wl Frequency Diraﬂm‘y.ﬁ#.ﬂﬁ
RFD2-B CT, ME, MA, NH, RI, VT Directory ........ce.... $14.95
RFD3-B DE, DC, MD, NJ, NY, PA, VA, WV Directory $14.95
RFD4 AL, AR, FL, GA, LA, MS, NC, PR, SC, TN, VI.$14.95
RFDS AK, 1D, 1A, MN, MT, NE, ND, OR, SD, WA, WY$14.95
RFD& CA, NV, UT, AZ, HI, GU Frequency Directory .$14.85
RFD7-B CO, KS, MC, NM, OK, TX qu D[mﬁnry .$14.95

PWB-B Passport to World Band Radio .. wensee 9 16.85
ASD-B Airplane Scanner Directory ... .. 514,95
TSG-B “Top Secret” Registry of U.S. GI:M Fraq ..316.95
TTC-B Tune in on Telephone Calls .. PO ...“..514.95
CBH-B Big CB Handbook/AM/FM/Freeband .. . $14.95
TIC-B Techniques for Intercepting Enrmnunlr:atcms .$14.95
EEC-B Embassy & Espionage Communications .......$14.95

SMHV1-B Scanner Modification Handbook/Volume 1$18.95
SMHV2-B Scanner Modification Handbook/Volume 2$18.85
LIN-B Latest Intelligence by James E. Tunnell .........517.95
A60-B Magnet mount mobile scanner antenna .......... $38.95
A70-B Base station scanner antenna. ... $39.95
USAMM-B Mag mount VHF ant, w/ 12 cable ............ $39.95
USAK-B 3/4" hole mount VHF antenna w/ 12' cable .. $34.95

Add $5.00 shipping forall accessories ordered at the same lime.
Add $15.00 shipping per radio and $6.00 per antenna.

BUY WITH CONFIDENCE

Michigan residents please add 4% sales tax or supply your

tax 1.D. number. Written purchase orders are accepted
from approved government agencies and most well rated
firms at a 10% surcharge for net 10 billing. All sales ara
subject to availability, acceptance and verification. Prices,
terms and specifications are subject 10 change without
notice. All prices are in U.S. dollars. Oul of stock ilems will
be placed on backorder automatically or equivalent prod-
uct substituted unless CEl is instructed differently. Ship-
ments are F.O.B. CEl warehouse in Ann Arbor. Michigan.
No COD's. Not responsible for typographical errors.

Mail orders to: Communications Electronics, Box 1045,
Ann Arbor, Michigan 48106 U.S.A. Add $15.00 per radio for
U. P.S. ground shipping and handling in the continental
U.5.A. For Canada, Puerto Rico, Hawaii, Alaska, or APO/
FPO delivery, shipping charges are two times continental
U.S. rates. lfyou have aDiscover, Visa, American Express
or MasterCard, you may call and place a credit card order.
5% surcharge for billing 1o American Express. For credit
card orders, call toll-free in the U.S. Dial 800- USA-SCAN.
Forinformation call 313-996-8888 FAX anytime, dial 313-
663-8888. Order from Communications Electronics today.
Scanner Distribution Center™ and CEl logos are trade-
marks of Communications Electronics Inc.

Sale dates 12/2/91 through 5/31/92 AD #121591-B
Copyright @ 1992 Communications Electronics Inc.

For more information call

1-313-996-8888

Communications Electronics Inc.

Emergency Operations Center
P.O. Box 1045, Ann Arbor, Michigan 48106-1045 U.S.A.
For orders call 313-996-8888 or FAX 313-663-8888
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TURNS OF DIAL SHAFT

a)

duced on a copy machine for use in build-
ing the signal generator. A frequency in
the 15 to 18 MHz range is set by adding
the main dial reading in MHz to 15, then
reading the kHz from the knob skirt.

The main dial pulley is driven by a

Figure 2. Capacitor error.
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string arrangement as shown in Figure 4,

with 30 turns around a 1/8" shaft wound

from back to front as the tuning range is

covered. Two 1"-diameter plastic pulleys

feed the cord up and across two small

brass guide pulleys and onto the large
dial.

A\ =

[ — i

Frequency Mixing

The remainder of the
high frequencies from 0.4
to 33 MHz is covered by
mixing this 15 to 18 MHz
] base range with a switched
fixed frequency oscillator
in 10 additional bands of 3
MHz each. Each fixed fre-
quency provides two bands,
one above and one below
the base range. For exam-
ple, mixing the base range
with a 6 MHz oscillator
signal produces 9 to 12 and
21 to 24 MHz ranges. The
upper or lower band is se-

\L,q

sy
i |

=)

lected by switching in ei-
ther a high-pass or low-
pass filter, described later

—

in this article. Only five

Figure 4. Dial cord arrangement.
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fixed frequencies are re-

Figure 3a and 3b. Frequency dials, full size.

quired: 3, 6,9, 12, and 15 MHz.

An MPF102 FET transistor circuit is
used with five separate slug-tuned tank
circuits to generate the fixed frequencies.

The five tank circuits can be built and
checked with your dipper before solder-
ing into place on a piece of single-sided
circuit board mounted behind the six-po-
sition band switch.

Final setting is done after the cover is
in place by adjusting the slugs through
holes drilled in the left side of the cover.

See the parts list for suggested tank cir-
cuit information. However, you can use
practically any coil forms in your junk
box by winding a trial set of turns for a
particular capacitor, checking the fre-
quency on your dipper, and then remov-
ing turns or rewinding with additional
turns to get to the proper frequency.

In addition to the desired sum and dif-
ference frequencies just described, other
unwanted signals may be produced in a
mixer circuit. My use of the MC1496
doubly balanced mixer greatly eliminates
both fundamentals, the fixed frequency
and the 15-18 MHz adjustable one. Even
harmonics of both are also balanced out.
In addition, signal input levels to the mix-
er are properly controlled to keep them
below 60 mV in order t0 minimize third
order mixing products.



The mixer is unbalanced by shifting the
DC bias of one carrier input when the 15-
18 MHz band is selected in order to let
that signal come through without mixing.
Power to the fixed oscillator circuit is
turned off, and the filters are bypassed
when selecting this base range.

Filters

After mixing, either the sum or differ-
ence frequency is selected by filter FLI
or FL2. These are each five-pole elliptic
designs with 40 dB attenuation of the un-
wanted signal. The designs are not criti-
cal and allow for normal component tol-

erances. The filter responses are shown in
Figure 5 and the corresponding schemat-
ics in Figure 6.

Standard value ceramic capacitors are
used. Inductors are wound on T37-2 (red)
powdered iron torroids with #26 enamel
wire for the low pass and #30 for the high
pass. No alignment is necessary.

Amplifier and Level Control

After mixing and passing through the
filters, the signal needs to be boosted in
amplitude for some applications. The
MC 1350 circuit provides up to 40 dB of
gain when used in a push-pull arrange-

Parts Availability Table
C1 25-220 pF variable, Fair Radio Sales #C9/SG-15
c2 8-20 pF trimmer, Fair Radio Sales #074-050J-2
C3 5-12 pF trimmer
C4 16 pF
C5 300 pF
C6,C10,C13,C15,C16,C17,C19,C20,
C21,22,C23,C24 0.01 uF
C7.C8,C11 47 pF
C9 470 pF
c12 68 pF
C14 0.047 uF
C18 0.22 pF
Ca25 0.022 puF
R1 2k resistor
R2 3.8k
R3 4.7k
R4,R5 15k
R6 1.8k
R7 2.4k
R8,A13,R15R17,R19,R20,R25,R32,R35 1k
R9 100k
R10,R36 270 ohm
R11,R12 470 ohm
R14,R18,R26,R37 510 ohm
R16 820 ohm
R21,R29,R34 10k
R23 300 ohm
R24 100 ohm
R27 1.5k
R28 680 ohm
R30 1k potentiometer
R31 1.2k
" R33 51k
R37 150 ohm
L1 5T #22 wire on 1/4" slug tuned form
T1,T2 trifilar 10T #26 wire on Fair Rite #2643002401 torroid,
Amidon FT37-43 also usable
U1 Harris/RCA CA3028 RF amplifier/oscillator,
Jameco, also available as ECG724
u2 Motorola MC 1496 balanced mixer, Jameco
U3 Motorola MC 1350 if ampiifier,
Jameco, also available as NTE746 or ECG746
MPF102 Radio Shack 276-2062
2N2222 Radio Shack 276-1617
S1 2-pole, 6-position rotary switch, Radio Shack
S2 4-pole, 3-position rotary switch, Radio Shack
knobs Caltronics Filter inductor
(all wound on Amidon T37-2 torroid cores):
3 uH 27T #26
4.6 uH 34T #26
5uH 36T #30
7.6 uH 44T #30 Fixed frequency tank circuits:
3 MHz 70T #33 on 9/32" form with 100 pF capacitor
6 MHz 27T #30 on 9/32" form with 100 pF
9 MHz 21T #26 on 1/4" form with 100 pF
12 MHz 18T #26 on 7/32" form with 100pF
15 MHz 11T #26 on 7/32" form with 100 pF

BATTERIES

Nickel-Cadmium, Alkaline, Lithium,
Sealed Lead Acid For Radios, Computers,
Etc. And All Portable Equipment

YOU NEED BATTERIES?
WE’'VE GOT BATTERIES!

CALL US FOR FREE CATALOG

E.H.YOST & CO.

\ 7344 TETIVARD.
A\ SAUK CITY, Wi 53583

AP (608) 643-3194
< EAX 608-643-4439
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HEIGHTS
TOWER SYSTEMS

chese-ale e
] e

"] 'he pioneers in
aluminum towers
bring you higher
heights and wind loads

than ever before.

O Self-supporting up to 144
feet at 75 mph winds.

O Complete tapered and
telescoping models. |

O Easy to assemble and erect.

O Full range of manually and
electrically operated Fold-
Over-Kuts

Heights offers you unmatched |
versatility, value and quality in
a tower system that has been
proved and improved for over
30 years.

For our new brochure giving
dozens of combinations of
height, weight and wind load,
contact:

HEIGHTS TOWER SYSTEMS, LID.
1721 Indian Rd. - Lapeer, MI 48446

(313) 667-1700
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Figure 6. Filter schematics.

ment as shown. A broadband transformer
using a ferrite torroid from Fair-Rite
Products, terminated in a 1k ohm resistor,
does a nice job over the entire high fre-
quency spectrum.

Level control comes from adjusting the
AGC input voltage between 5 and 9 volts
with a 1k ohm front panel potentiometer.
Maximum gamn occurs at 5 volts with an
over-60-dB drop in signal at 9 volts. A
cathode follower circuit then isolates the

amplifier and drives the output BNC jack
with over 200 mV at a 270 ohm source

impedance.
Power

I recommend a regulated 12-volt sup-
ply for this generator. | installed an RCA
phono jack on the rear panel and use an
external bench supply. There is ample
room, however, inside the home-brew 6"
x 7" x 6" box to accommodate a battery-
or line-operated supply if you want to
build one in.

Construction Details

The overall schematic is shown in Fig-
ure 7. Plastic pulleys are easily turned
with an electric drill and file (see J.
Pivnichny, “A Homebrew Tuning Dial,”
Ham Radio, December 1988, p.75). The
small brass pulleys are made from 1/4"
brass spacers, also using the electric drill
and file for turning. I included a small
APC trimmer capacitor as a fine-tuning
control. This is ideal for tuning through
the skirts of crystal filters. One of the
nice things about home-brew gear 1s that
you can include features like this if you
do crystal filter experimenting.

The 7" x 6" front panel has a 1" x 2"
window cut out and backed with a 1-1/2"
x 3" x 1/8" sheet of clear plastic. A verti-

cal line is scribed on the plastic and filled
with black magic marker to serve as the
cursor. White dry transfer letters are used
on a dark gray paint. Additional lines are
put on using a drawing pen and white
drawing ink. A final lacquer spray before
mounting the controls protects the letter-
ing.

All components except the panel con-
trols and tank circuits are mounted on the
foil side of a 3" x 5" piece of single-sided
epoxy glass circuit board. The foil serves
as a ground plane. Component leads pass
through counter-sunk holes and are inter-
connected on the back side. See the pho-
tographs for placement of the circuit
boards inside the box.

Final Words

I’ve used the generator along with my
sensitive RF voltmeter (see J. Pivnichny,
*A Sensitive RF Voltmeter,” Ham Radio,
July 1989, p. 62) for lots of measure-
ments around the shack. Most measure-
ments can be made with the signal pro-
vided at the BNC jack. For very sensitive
work, remember that unwanted signals
(although 40 or more dB down) are still
present so additional external filtering
may be desirable.

Good luck with building your own lab-
oratory-style signal generator. 73]
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Figure 7. Overall schematic of signal generator.



IMPROVE YOUR
LOOKS, HEALTH G
AND POPULARITY.

£ 1992, Amencan Hearn Associafion

|_ THE MULTIPLE RECEIVER SOLUTION

QUIT

4 Channel Signal-to-Noise Voter

« Expandabie to 32 Channel by Just Adding Cards
« Conbnuous Voling

= LED Indicators of COR and Voled Segnals

= Bualt-n Cahbralor

» Hemote Voted Indicators Prned Uut

« 4% x 6 Double Sided Gold Plated 44 Pm Card

* Remote hsable Inputs

American Heart
Association

« MORE
Built, tested and calibrated with manual

COMMUNICATIONS

280 Tiffany Avenue
Jamestown, New York 14701

Nasdon Niow Sooks fineel ... amalir radic deats !
PH. (716)664-6345

Let’s Talk Radio

7 days a week $370.00

6 pm to 12 pm Rack mount version also available I

Spacanﬂt-a For more information call or write

Transponder 21 DOUG HALL ELECTRONICS

6.2 Audio Voter Department

815 E. Hudson Street, Columbus, Ohio 43211
9:00 am - 5:30 pm (614) 261-8871
weekdays p FAX (614) 261-8805

Weekends and evenings
by appointment.
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Contact Advertisers Easily
Use Your

(800) 752-8813 for orders only

Michigan' @

23040 Schoenherr, Warren, M| 48089
OPEN MON-FRI 10-6, SAT 10-4, SUN CLOSED

KENWOOD

LST
9 ¥

HTS

WOOEL DESCRIPTION
TH-ZZSA 2M 5W SCANNG DEL
2M 2-5W MICAO A0ME
TOCM 2-5W MICRO
TOCM 2W SCANNG DEL

20/TOCM DEL DUAL B

TH-2TA
TH-ATA
TH-415
TH-TTA

MOBILE VHF/UHF

DES O

28 2B\ PROG MIC
FROMHE 25W FROG MIC
$50MHT 25W PROG MiC
ZMEMOMIME DAL BaMD

TH-2414
TH-3314
Th-d414
TH-EI 14
TH-TR1A
Th-Tark
TGt

ThLTS1A
TS-T11A

HF 12V DEL TUNR
HF BASIC VERSION
HF THE DX MACHINE!

FEFERRRRR RERRE

WE STOCK A FUILL LINE OF ACCESSORIES
FOR THE KENWOOD UINES CALL FOR OUR ISCOUNTED PRICES
1800 TRLLHAMM

Radio

SERVICE

Price and Availability Subject to

Most Orders Shipped The Same Day
COD's Welcome ($4.00 + shipping)

FOR THE iCOMM LINES, CALL FOR QUR DESCOUNTED PRICES]

CIRCLE 14 ON READER SERVICE CARD

Reader Service Card \

1-800-TRU-HAMM

1-313-771-4711

Z SERVICE 1-313-771-4712
FAX SERVICE 1-313-771-6546

WANTED: QUALITY USED GEAR, CASH OR TRADE
= = =
YAESU

DESCRIPTION

2M 2-5W SOMEM CTCSS

TOCM 2-5W SOMEM

2MTOCM 2-5W SOMEM

2M-5W WITH/DTMS PAGING
A4OMHZ-SW WITHIDTMS PAGING

ORDERS
IN-STATE

TERMS:
Prices Do Not Include Shipping.

Change Without Notice

ICOM

EM BW 1ﬂ.¢EH OTMF
20 TW 1GMEM DTMF
2M 2-5W DEL MICROD
ZWSCANNER HT
25ToC W DEL MICRD
Z20M 2-5W WCRD

TO 250 MR
TOC SO ANMER W1
TOCM TW 1SMEMW DT
2ATOCN (AL MICRO)

LIST

409,00
429.00
£39 00
569 00
499
44y 00
449 00
599 00
240 20
2 m

DESCRIPTION

2 25W AL L-MODE
Gl 10W ALL-MODE
SNTTDOR 2T 2 BT
SRS Doy PASD
FOCRA T 2 Dkl BAMID
20 SOWILCDCTOSS

usT
445 00
£75 00
&59 00
859 00
TEA

W P 250 J0MEM
2V FM, S5W JOMEM
2MTOCM 25W SOMEN
ZATOCM L5W SOMEM

DESCRIPTION

HF LG TG T DS
HE CO8P QEN CON
HIF SRR ToC TUNR
HF 12V DEL TUNA +

HF BASIC VERSIOMN
HF OSL CATCHERN

WE STOCK A FULL LINE OF ACCESSORIES
FOA THE YAESL LINES, CALL FOR OUR DISCOUNTED
PRICES! 1 - B00 - TAL - HAMM

TEN-TEC

HF EQUIPMENT —AMEsRICAN MADE
MODEL DESCRIPTION

DM IV HF 5 BAND THCWVA

| PARAGON HF GEM COn TECWA

LIST

BES 00
1088 00
£299 00
2305 00
339900
4399 00

PEREPR PEREEER ERifg

9

§ FEERER FERREES

LIST

B48 00
1294900
114800

;

HE COMPAGCT GEN COV
HF /&M COMP GEN COV
HF DELUXE COMPACT

HF 12V BASE TECH 1859.00
HF DELUXE THR.PS Fag.nd
HF DX"ERS DELIGHT f148 00

WE STOCK A FULL LINE OF ACCEERORIES

:

5
ERE

PES

1 00 TRL-HAW
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A Receive Converter Adapter

Number 8 on your Feedback card

for 2 Meter Transceivers

Monitor 6 meters or 220 MHz with this unique circuit.

Curiﬂus about 6 meter or 220 MHz activity in
your area but not ready 1o spend the money for a
dual-band or extra transceiver to find out? The re-
ceive converter adapter approach may be just the
way 1o solve this problem.

OK, what’s a receive converter adapter? A re-
ceive converter adapler is an interface device that
provides a way lo add receive coverage of an addi-
tional ham band by the use of an external converter,
while stll allowing normal operation of a 2 meter
transceiver. This article describes how to build and
use the receive converter adapter and offers some ap-
proaches to putting together converters (o use with it

Many of the latest model 2 meter FM transceivers
have extended receive coverage and a large number
of memory channels. With the converter adapter you
can interface a converter covering an additional band
such as 220 or 6 meters to the 2 meter transceiver
without impacting normal 2 meter operation, and put
some of those extra memory channels to use.

The only catch in this approach is that the fre-
quency range you plan to use for the output of the re-
ceive converter (the IF)—say 142 MHz to 144
MHz—must be relatively free of on-the-air signals
in your area. If 1t isn’t, because of how the converter
adapter works, you will receive both the normal 2
meter signals and the converted signals simultane-
ously—which, depending on your operation, may
not be a disadvantage, either. Figure 1 shows how
this works.

How it Works

A Wilkinson Hybrid (“Wilkinson Hybrids,” Ham
Radio, January 1982) forms the basis for the receive
converter adapter design (see Figure 2 for the
schematic). A similar technique 1s used to feed
stacked beams for improved antenna gain. The
Wilkinson Hybrid is shown by the shaded area in
Figure 2. In receive operation the Hybrid acts as a
combiner to couple two inputs to the receiver with
minimal insertion loss, maintain isolation between
the inputs and provide

by J. Robert Witmer W3RW

output power to the antenna would be cut in half and
the receive converter would probably be blown away
on the first transmission. In the converter adapier,
diodes D1 and D2 short during transmit, which pro-
tects the output of the converter and electrically dis-
connects the guarter-wave section of coax n2 from
the 2 meter connection port of the adapter. This ac-
tion prevents the Wilkinson Hybrid in the converter
adapier from acting as a splitter.

To provide impedance matching for the transmit-
ler, the additional coax section 13 is inserted, other-
wise the transmitter would see a greater than 2:|
VSWR. Sections x1 and n3 are shown separately in
the figure for explanation purposes but in the actual
adapter they are combined into one continuous
length of coax resulting in a half-wavelength section.
The addition of section 3 does have a disadvantage
on receive because it interferes with the normal op-
eration of the Wilkinson as a combiner by presenting
a mismatch to the output of the converter. (Nothing
is ever as easy as it first seems!) This causes an ef-
fective loss in the coupled output of the converter of
approximately 3 dB. In actual operation this is not
usually noticeable because of the gain of most con-
verters and the strength of typical FM signals. The
low-pass filter consisting of C1, C2 and L1 suppress-
es the low level harmonics generated by D1 and D2
and provides additional rejection of out-of-band in-
terference.

The Receive Converter Adapter can be used with
a scanner as well (see Figure 3 for the scanner con-
figuration). During receive, the signal from the an-
tenna is split approximately in half to the scanner
and 2 meter rig ports. The electrical disconnection of
coax section n2, described above during transmil,
permits the 2-meter rig to be electnically connected
directly to the antenna with minimum interaction and
transmit loss due to n2. The only other difference is
that the lowpass filter consisting of C1, C2 and L1 is
moved to the antenna port. The low-pass filter will
have an effect on scanner performance as you go

higher in frequency from 2 meters.

Using the Converter Adapter

I use the converter adapter to add 6 meter receive
capability to my Kenwood 4100A dual-band
transceiver. | use the 142 MHz to 144 MHz section
of the band as my receive IF. Where | live, approxi-
mately 15 miles north of Philadelphia, there is very
little strong FM signal activity in the 142 to 144 fre-
guency segment. Check the band for a similar “qui-
el” segment in your area before selecting an IF band.
I've also used the converter adapler approach to
monitor 220 MHz activity using the 146 10 148 MHz
range as an IF but I've encountered some interfer-
ence from in-band 2 meter signals. Converters for
use with the converter adapter can be constructed us-
ing basic building block circuit elements. Figures 4,
5 and 6 show typical configurations that can be used
for each band. A brief discussion of each follows.

Six meter converter adapter operation: The 6 me-
ter converter and hook-up are shown in Figure 4.
The preamplifier section of my converter consists of
the RF amplifier from an RCA 1000 commercial rig,
but any 6 meter preamp such as those available from
Hamitronics or shown in the ARRL Handbook (*Du-
al-Gate MOSFET Preamplifiers for 28, 50, 144, and
220 MHz", the 1990 ARRL Handbook, Chapter 31,
pages 31-1 to 31-2) should also work well. The local
oscillator is a Butler type (R. Campbell, “A Clean,
Low-Cost Microwave Local Oscillator,” QST, July
1989, pages 15-21.) with a 90 MHz 5th overtone
crystal (see Figures 7, 8a and 8b).The capability of
the circuit to *“free™ oscillate with a 47k resistor in
place of the crystal and L2 can be used to get the os-
cillator L1 and Cl components on frequency to in-
sure crystal oscillation. Use a frequency counter or
FM broadcast receiver 1o check the operating fre-
quency. L1 is non-critical—the best approach is to
make a coil like that specified, try it, and if it doesn’t
give you the desired frequency oscillation range with
Cl, adjust its size. If you have an approximately
similar variable slug-

impedance matching. Dur-

tuned coil, try that. The

ing receive the converter e same approach was used
adapter works essentially oL RF From Antenna for L2, the crystal fre-
this warl-:l couples ;I:l 2-Meter Transceiver < ST RIG ANT| = quen(t;y trimming induc-
outpul of the converter : : !

tpu . s —— tor. Once It_hr: nscnll_atur
the 2 meter antenna to the 2 .~ free-runs in the right
meter rig. . e range remove the 47Kk re-

During transmit, without Convened sistor and install the crys-

the circuitry outside the
shaded area, the Wilkinson
Hybnd would act as a split-
ter dividing the transmitter

tal and L2. Monitor the

output  approximately

equally between the two
ports. This is clearly not

current to the oscillator
- and adjust C1 for a peak
in current drain, indicat-
ing that oscillation is oc-

Secton of 2-Meter Transcewver Recsive Band

curring. Adjust L2 for on-
frequency operation and

desirable—the effective
32 73 Amateur Radio Today = July, 1992

Figure I. Block diagram of the Receive Converter Adapter.

re-peak C1 for maximum
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FREQUENCY COUNTERS

SUB-COMPACT PORTABLE INSTRUMENTS FOR THE
COMMUNICATIONS PROFESSIONAL, HAM OR HOBBYIST

Choose from 6 NEW MODELS

WITH ADDED FEATURES & PERFORMANCE

Our low power design yields 3 to 5 hours portable

operation from the high capacity internal NI-CAD |

batteries. (Standard in all models).

StarCab™ top quality US made aluminum cabinets
are used with machine screw assembly. No cheap
extruded aluminum or steel with self-tap screws.

Convenient POCKET SIZE: 3.4"W, 3.8"H, 1"D.
A 2 inch RF SIGNAL BAR GRAPH, ULTRA HIGH
SENSITIVITY and operation to 3.5 GHZ, all
available in the STARTEK sub-compact models.

STANDARD FEATURES INCLUDE:

» NI-CAD BATTERIES & 110VAC ADP/CHARGER
* 1 PPM TCXO TIME BASE - FRONT PANEL ADJ
*» 3 GATE TIMES « HOLD SWITCH & INDICATOR
¢ 9-12VDC AUTO-POLARITY POWER INPUT

» StarCab™ ALUMINUM CABINET

NEW BAR GRAPH SERIES

ULTRA HIGH SENSITIVITY
RFDETECTOR - COUNTERS

These new models are the most
sensitive counters yet. A bright LED BAR
GRAPH functions as a signal strength
indicator. Very wuseful for testing,
adjusting, repairing or locating RF
devices. These are simply the best
portable RF counters available today!

15-BG a5-8BG

M v 1 MHZ - 3200 MHZ
» COMPUTER AIDED CIRCUIT DESIGN ORDER NOW | ultna R 0 M ULTRA HIGH SENSITIVITY
s TOP QUAL]TY COMPONENTS SA VE UP TO 2 INCH BAR GRAFPH 2 INCH BAR GRAPH
» 100% ASSEMBLED IN THE USA $30 $220 $265
» 1 YEAR LIMITED WARRANTY

CALL FOR DETAILS

{ MHZ - 1500 MHZ 10 HZ - 2400 MHZ 3500
1 MHZ - 1300 MHZ ULTRA HIGH SENSITIVITY HI-Z INPUT - LO RANGE 10 HZ - 3500 MHZ
QUALITY & ECONOMY (REPLACES #1500HS) HIGH SENSITIVITY HI-Z INPUT - LO RANGE
(REPLACES #1500A) $169 $210 - HIGH SENSITIVITY
$129 $250
~ACCESSORIES: — - ORDER FACTORY leECT S
$CC90  BLACK VINYL ZIPPER CASE $12.00 ALL MODELS Orders & Information
¥TAS0  TELESCOPING BNC ANT 12.00 IN STOCK 305-561-2211
#P-110 PROBE, 200 MHZ, 1X-10X 39.00 Orders only
| #M207IC  CABLE FOR MFJ-207/208 10.00 WE SHIP 800-638-8050 :—\
SAME DAY | i

TERMS: Shippi
STARTEK internvaTionaL inc TERMS: Shi

398 NE 38th St., Ft. Lauderdale, FL 33334 & specifications
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FAX 305-561-9133

ling charges for Florida add $4 + tax,
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L1

€1, C2 - 39pF meca caps

D1, D2 - IN914, 1N4148 5 Diodes

L1 - 2tums # 18 §nned wire, 144 inch ID. 0.2 inch long

transcesver transmifter band typacady 147 Mhz
See text for addtonal ScussIon

M1, 112 and 13 consist of 75 O coax sactions. 1/4 wave at the center of the

M and [13 are comiened in one continuous length of cable - 1/2 wavelength total

0 \ I”-" EI Two Meter _ul ;| i
Artenna i Two Mater
Connection Transcever
Connection
RIG » - L1
Two Meter ANT D
] cCi1 C2
Tmr Amenna
Connection n2 Connection I I
D1, n2 M2
‘ I D1, D2
Py
CHVTR Recaive Converler Cannaclion A
Indicates Wilkinson Hybnd section - See tex lor discussion CHVTR

Figure 2. Schematic diagram of the Receive Converter Adapter as

used with a 2 meter transceiver.

current—there is some inleraction between these ad-
justments. Between the output of the oscillator (Q1
and Q2) and the MMIC (U2) is a low-pass filter
consisting of L4, C16 and C17.

The mixer is a Mini-Circuits Labs SBL-1 DBM
or equivalent. With the 90 MHz LO, 6 meter signals
from 52 to 54 MHz are translated to 142 MHz to
144 MHz, which provides for ease of readout.

220 MH: converter adapter operation: Two 220
MHz converter configurations are shown in Figures
5 and 6. The converter in Figure 5 translates 223-
225 MHz 10 146-148 MHz which results in some in-
terference between on-the-air 2 meter signals and
the translated 220 signals, an example to possibly
avoid depending on the activity in your area.

I've also used a 220 converter similar to the 6
meter converter just described (see Figure 6) except
it used an 80 MHz LO. With an 80 MHz LO, signals
from 223 to 225 MHz are translated to 143 MHz 1o
145 MHz, which again provides for simplified fre-
quency translation.

Construction
My converter adapter was constructed in a small

C1, C2 - 39pF mica caps

D1, D2 - 1N914. 1N4148 Si Drodes

L1 - 2 tums # 18 inned wire, 1/4 inch 1D, 0.2 inch long

M. N2 and N3 consstof 75 {2 coax secsions, 1/4 wave af the center of the
ranscerver transmtter band typecaly 147 Mhz

11 and [13 are combined in one continuous length of cabie - 1/2 wavelength total.
See tax for additional cisCussion

Figure 3. Using the Receive Converter Adapter with a scanner.

connectors to match the cables I had. RG-39/U 75
ohm coax was used, Be careful that diodes D1 and
D2 are soldered directly across the converter con-
nector (CNVTR) with minimum lead length. If the
diodes are accidentally placed across either of the
other connectors, a high SWR will be presented to
your rig on transmit, Installation of the diodes is best
done after the coax sections are soldered 10 mini-
mize excess heating. An ohmmeter check of the
coax sections after installation is a good 1dea to
make sure no inadvertent shorts were created during
soldenng. A two-lug terminal strip was soldered to
the base of the antenna port connector $O-239 and
supports the input (coax) end of L1 and C1. The out-
put side of L1 connects directly to the center con-
ductor of the antenna port connector to which C2 is
soldered.

Trim the coax to approximately the length need-
ed—remember to include the velocity factor of the
coax. For RG-59/U this is usually 0.66, which
means a quarter-wavelength of cable at 147 MHz
should be approximately [(246/147) x 0.66] feet
long, which comes to approximately 1.1 feet, using
the formulas from Chapter 16 of the ARRL Hand-

long. (If you are going to use the grid dip oscillator
(GDO) technique for fine tuning the sections, cut
them a little long to begin with.)

Oscillator Construction: The local oscillators for
the 6 meter and 220 MHz converters were construct-
ed using a technique I've used for several years for
RF circuits. Using a 2-1/4™ by 3-3/4" piece of dou-
ble-sided G-10 circuit board material as the base, |
glued small pieces of single-sided board material,
cut to the size required for the particular pads, to the
main board. Feedthrough bypass capacilors are used
where possible for bypass requirements. With this
approach, the DC power distribution is done on the
opposite side of the circuit board from the RF com-
ponents. Grounding is accomplished by soldering
directly to the ground plane—keeping the RF circuit
ground leads as short as possible. If a change is re-
quired you can pry the desired pad loose and glue it
in the new location. Figures 8A and 8B show the ap-
proximate part layouts of my 90 MHz local oscilla-
tor. Try to use small components when possible; it
will simplify construction and minimize problems
associated with layout. L1 and L2 must be mounted
perpendicular to each other. L1 1s mounted honzon-

aluminum chassis using a mixture of UHF and BNC  book. The half-wave section is simply twice this Continued on page 59
Converter Adapler
- RIG ANT ja— 144 10 148 Mhz NSRS Sang
142 fo 144 Mhz RF From Antenna - RIG ANT 144 10 148 Mhz
and CNVTR 1456 10 148 Mnz RF From Antenna
and
ol mu‘:ﬂ = [} 144 10 148 Mhz ﬂ'i‘iTFl
2-Meter Rig L
% ’Enﬁmf Reieter Fig 293 10 225 Mhz RF
to 142 to 144 Mhz Converied
to 146 10 148 Mhz
Pinsd & 4 e :
= ; 1o
gt i 226 M)
FET| <=
| 52054 Mnz E’*ﬂm ]_,__ Dust Gate FET
RF = 223 10 225 Mhz
From Antenna From Antenna
77 Mhz
38 5 Mz '
Crystal Doubler
Osofator
E-Meter Converler — :

Figure 4. Six meter converter for the Converter Adapter.
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Figure 5. Converter circuit for 220 MHz operation.,
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New Model DJ-580T

RATED # 1 IN JAPAN, NOW AVAILABLE IN receive with simple modification.
THE U.S. [f the battery is depleted to less than 5 volts, Alinco's

A super-compact handheld, the tiny DJ-580T 1s a Patented Super Low Battery Consumption Function 1s
powerful, feature-packed twin bander. This super- automatically activated. You can continue to operate
compact HT is the smallest you'll find, and literally fits  the radio all the way down to 3.5 volts. This feature 1s
in the palm of your hand.

Ergonomic design, combined with excellent sensitivity
and unbelievable great sound, sets a new standard for
miniature HT's.

effective with dry cell batteries only.

This unit has built in DSQ for paging, CTCSS encode
and decode standard, various scanning functions, 3
power level selections for each band, bell function, and

New MCF function allows you to set the 40 memory an illuminated keypad.
channels regardless of which channels you want for Check out the affordable technology of the 90's.
VHF or UHF. Any combination is possible. Check out ALINCO.

Alinco’s DJ-580T has Full-Duplex Cross Band

Operation and Cross Band Repeater Functions with AL’NGO
real world power and excellent sensitivity. Airband
1 - ALINCO| ELECTRONICS INC.

ALINCO ELECTRONICS INC. Two Year Limited Warranty.
438 Amapola Avenue, Unit 130, Torrance, CA 90501

-""']:ll:'l_‘iﬁl_';liirm.-é and leatures are -.t.lh_}i-[_'t Lo L'h;‘in,tji: without notice or Hl'rh;-_-f;illlrn
Tel. (310) 618-8616 Fax (310) 618-8758
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by Michael Bryce WBSVGE

The MFJ-9020
20 Meter CW Transceiver
and Integrated CW Station

A versatile and portable QRP combo.

Number 9 on your Feedbvack card

MFJ Enterprises, Inc.

Box 494

Mississippi State MS 39762

(601) 323-5869; Orders: (800) 647-1800;
Fax: (601) 323-6551

Price: Model MFJ-9020 alone, $179.95;
Entire Integrated CW Station
(MFJ-9020 plus portable tuner,
portable power pack and

20 meter antenna), $329.80.

ention MFJ and visions of antenna tuners

and ham accessories pop into your head.
Until recently, QRP rigs weren't in the line-up.
The MFJ-9020 will alter your thinking from
now on.

The MFJ-8020 is a 20 meter QRP (low-
power) transceiver designed by Rick Littlefield
K1BQT. It covers 14.000 to 14.075 MHz of the
20 meter CW band. The MFJ-9020 is a CW-
only transceiver; it will not transmit SSB nor
receive SSB.

First Impressions

After opening the box, what really im-
pressed me was the “feel” of the rig. It's con-
structed of 1/16-inch aluminum throughout.
The speaker is top-mounted. There are but
three controls on the front panel: volume, VFO
tuning and RIT. Two LEDs give the operator
visual verification of power on and off as well
as transmit.

The back panel sports the usual power con-
nections, which fit a 5.5mm o0.d. coaxial plug.
The center pin is positive. For keying the ra-
dio, you have two choices. First, you may plug
in a straight key, output from a keyer or even
an old bug in the key jack. The key jack re-
quires a 3.5mm mono plug. Or, you may install
the optional keyer and then use the keyer's
jack, which requires a 3.5mm stereo plug.

There's an additional switch for the optional
CW audio filter. In the review unit, both the
keyer and the audio filter are in place. Both
the switch to select the audio filter and the
keyer speed are mounted on the back panel.

A real surprise for a QRP transceiver is
finding an SO-239 antenna connector instead
of the common RCA jack many QRP builders
use for RF connections.

Of course | had to open the case for a look
inside. I'm impressed! The entire transceiver is
built on one double-sided board with plated-
through holes. There are but three wires in the
entire radio: two wires for the speaker and one
from the PC board to the antenna connector.
Everything else is mounted on the PC board.
And | mean everything is mounted on the PC
board, including all the pots, LEDs and all the
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Photo A. The MFJ-9020 20 meter CW
fransceiver,

T e T T e e B o e
= i - Trratt] IE.I-'-" 5 __;_';-

Sl

Photo B. The MFJ integrated CW station in-
cludes the lransceiver, a portable antenna
tuner, a portable power pack and a 20 meter
folded dipole.

input/output jacks. Not only does this make for
a very reliable unit, but it also reduces labor
cost during construction. The PA transistor, an
MRF 476, is bolted to the side of the chassis.
The MFJ-8020 easily passed the number five
crane test. That's a drop of three feet onto a
solid surface.

The PC board is well labeled with all the ad-
justment pots clearly marked as to what they
do. All the ICs are in sockets for easy replace-
ment if and when replacement is needed. If
you've ever worked on a double-sided board
with plated holes, you'll instantly know the ad-
vantages of IC sockets. There are no "Do Not
Touch™ areas on the board. The circuit is sim-

ple and well thought out.

The Manual

A very detailed manual comes with the
MFJ-9020. They even include all the Radio
Shack stock numbers for the required plugs
used for power and keyer. By the way, don't
use molded adapters as they may damage the
input/output sockets on the PC board.

Both a block diagram and full schematic
have been included. This is a real nice touch
for repairing the MFJ-9020 should the need
arrive. If nothing else, it's nice to read how it
works and why.

There are many tips for setting up the MFJ-
9020 and getting it on the air. Included in the
manual are several examples of simple 20
meter antennas. Several pages of field align-
ment procedures, as well as some general
troubleshooting, may also be found in the
manual.

The Insides

The MFJ-8020 is sensitive. A side-by-side
comparison between my Argosy |l and the
MFJ-9020 showed very little difference be-
tween the two. If | could hear a station on the
Argosy Il, | could hear it on the MFJ-8020. The
receiver is a superhet—NOT A DIRECT CON-
VERSION RECEIVER! You get single-signal
reception with the MFJ-8020, thanks in part to
the B-pole crystal filter. The crystal filter is
about 750 Hz at -6 dB. With the optional audio
CW filter, you have some very powerful QRM-
fighting tools.

Receiver signals are preselected by a 4-
pole bandpass filter before the signal is routed
to the NE602 receiver mixer. A 78L05 keeps
the VCC regulated at 5 volts to ensure a volt-
age-stable VFO. A varactor RIT circuit pro-
vides VFO shift on receive only. A MC1350 IF
amplifier is coupled to a second NEG02 used
as a product detector. This comprises the IF
stage. Audio from the product detector goes to
an LM386. The LM386 operates at full-loop
gain and the volume level is set by an ad-
justable attenuator. Receiver AGC is provided
by the LM386. AGC delay seems to be just
about right for CW use.

On the transmit side, a third NE602 mixer



ID-7400
AUTOMATIC VOICE
IDENTIFIER

The ID-7400 is an automatic voice identifier
for use on any transceiver or repeater. The
ID-7400 records your voice [D, then
automatically transmits it at the proper time,
on the release of your PTT switch. Two
switch selectable IDs can be recorded and

STANDARD

AMATEUR RADIOS

Now available - The worlds finest amateur

radios. Unsurpassed quality and features make
STANDARD the worlds most pﬂpular line of
amateur radios.

Mini Deluxe HTs:
C168A 2 meter
C468A 450MHz

Call For
Price

Twin Band HTs

C228A 2M/220MHz
C528A 2M/440MH:z
C628A 440MHz & 1.2GHz

Call For
Price

Twin Band Mobile

stored in non volatile electronic memory.
Records from the station microphone. Installs
between the microphone and the transceiver.
No soldering required. Uses 8 pin mic
connectors.

— 1215 N. CR427, SUITE 105
f'NTEHCONHEC T LONGWOOD, FL 32750
MWV SPECIALISTS INC. 10LL FREE 800-633-3750

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.
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couples signal from the VFO with its 10 MHz
transmit oscillator to produce 14 MHz CW. Af-
ter two stages of amplifiers/buffers, the resulit-
ing signal is applied to the PA transistor. The
MRF 476 produces 5 watts at 13.8 volts, con-
suming 1.2 amps of current.

Keying is semi-QSK with an antenna relay.
There is an automatic 700 Hz transmit offset,
just like the big rigs. During transmit, a
sidetone is injected into the audio line.

Performance

Enough of this techno talk. How well does
the MFJ-9020 work? in a word, great!

With only three controls to worry about,
putting the MFJ-8020 on the air is about as
simple as you can make it. You'll need a power
supply running 13.8 volts at one amp or better.
Any power source of one amp or so at 13.8
volts will work. A battery will work fine, but we'll
talk more about battery operation later.

There is no reverse polarity protection built
into the MFJ-9020. If you hook it up back-
wards, you'll be sending it back to the factory.
Although the pin-out of the coaxial plug is
shown in the manual, it's not silk-screened on
the back of the radio. | can see in the heat of a
contest someone hooking the MFJ-9020 up
backwards. In the next run, MFJ will add a
zener diode and fuse for full over-voltage and
polarity protection. A new silk-screen will be
cut for the back panel showing the pin out for
the power jack.

With a 13.8 voit supply into a 50 ohm dum-
my load, the MFJ-8020 produces 5 watts right
on the money. Current from the supply was
1.02 amps. Running the transceiver from a ful-
ly-charged battery (12.6 volts) produced 2.7
watts. As you can see, operation from a bat-
tery will produce a significant drop in RF out-
put power. Keep this in mind for Field Day.
However, at the 13.8-volt supply, the MFJ-
9020 barely falls under the power level of the
QRP ARCI. It's a QRO QRP rig! You may re-
duce power levels down to under a watt by ad-
justing the VFO trimpot. You can reduce the
power right down to zero output if you wish.

| operate by the hunt-and-pounce method.
Listening for CQs, | call the other stations. The
tuning is very smooth and | was surprised to
find how well the VFO tracked from one end of
the dial to the other. it's not an IC-781, but dial
calibration is a hundred times better than any
HW-8 I've ever seen. | simply center the de-
sired signal in the bandpass of the receiver
and call. | use the RIT feature to fine-tune the
signal into the bandpass when | turn on the
audio filter. The RIT is very smooth from one
end of its range to the other. You have about
1.5 kHz worth of RIT at your control. But, there
is one drawback with the RIT: You can't shut it
off. It would be nice to have a way to shut the
RIT off or a center detent pot to allow you to
center the RIT control. | talked with Rick Little-
field K1BQT about this, and he told me that
MFJ will put in a center detent RIT control as
soon as they can source the part.

The semi-QSK keying works without flaw.
The antenna relay is a bit loud, but won't
break any windows. The sidetone is a very
pleasant sine wave instead of the usual QRP
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square wave noise makers.

| used both the internal Curtis keyer and my
old Ten-Tec KR5 keyer. The internal keyer is
nice, but if | had to choose between the filter
and the keyer, the keyer would have to go in
favor of the filter.

| found that the receiver’'s audio level was
low. Although the LM386 is rated at only 600
mW, the MFJ-9020 produces barely enough
audio to fill a very tiny, very quiet room. The
receiver generates very little intemal noise, so
it sounded as though the rig was dead when |
first powered it up. Even with headphones, the
audio gain control must be run fully into the
stops. Since you can't adjust the sidetone lev-
el, | had to tum the volume control down when
transmitting to prevent the sidetone from kill-
ing my ears. [Ed. Note: All current production
units have been changed to greatly improve
the audio output as described below.]

This time Rick Littlefield came through with
a suggestion and a fix. Low audio is due to
gain reduction caused by lowering the output
of the LM317 from 12 to 10.5 volts to accom-
modate battery operation. Rick says he's
working on a modification to run the LM386
from an unregulated Vcc. MFJ will include the
maodification on the next production run and
they will also supply information to those who
already purchased the MFJ-9020. As a fix, |
simply adjusted the regulator up to 12 voits. it
seems that if | set it higher, the sidetone would
begin to distort. That extra several volis made
a marked improvement in audio output.

With 5 watts, | felt like king of the hill. If |
could hear 'em | could work 'em. | worked
many slateside contaclts, as well as a dozen
or so DX stations.

The keying is very good and there are no
signs of clicks, chirps or buzzes on the signal.
The keying sounds “big rig” instead of the
sometimes classic "QRP whoop de woop.”

The Complete Portable Station

There are three more accessories that
make the 8020 a fully portable setup.

The 4114 power supply/charger, the 971
antenna tuner and a 20 meter folded dipole is
available.

| used the model 4114 portable recharge-
able power pack during this review. This is a
self-contained power system for the MFJ-
9020. A large wall transformer supplies AC to
the 4114. Inside a simple 7812 regulator circuit
provides 13.8 volts at 1.2 amps. An LM317 is
configured as a constant current source set at
100 mA for charging 12 D-size NiCd batteries.
As with everything else in life, batteries are not
included.

I'm not much of a D-size NiCd fan. Most of
the 1200 mA D-size NiCds are nothing more
than C cells on steroids. The C cells are rated
at 1200 mA also. If you wanted to spend the
extra money, then the high capacity NiCds
would be a better way to go. Personally, |
would swap out the NiCds in favor of two 6-
voit 4 amp/hour gel/cells. They would easily fit
inside the 4114s case. A second thought
would be to use two 7.2 volt NiCd racing bat-
teries. These would give you 1.2 amp/hours at
14.4 volts. The 4114 power pack is attractively

styled to match the MFJ-9020. Since the 4114
is fused intemally, shorting the output means a
trip inside. it would have been nice to see a
panel-mounted fuse holder instead.

The wall transformer plugs into the back of
the 4114 using a header. Since the cord is
very stiff, I'm concemed that it may eventually
mess up the header’s pins after repeated
plugging and unplugging.

You can't recharge the batteries while you
operate the radio. Pressing the charge switch
does light up the LED, but no charging will
be performed. You could easily get confused
unless you unplug the transformer from the
supply.

This way, the LEDs are dark, telling you
you're on battery power.

The Portable Tuner

The 971 portable antenna tuner is a mobile
tuner that has been updated to include bal-
anced line and random wire antennas. Most
importantly, the cross-needle SWR/power me-
ter has QRP sensitivity. The meters will dis-
play 6 watts forward and 0.2 watts reverse. No
“zero” or “sensitivity” adjustment is required
with cross-needle SWR displays. The meter
may be illuminated if desired.

There are three different power ranges. On
the high end, 300 walls forward, 60 walls re-
flected; middle range, 30 watts forward and 6
walts reflected; QRP range, from 6 watts for-
ward to 1.2 watts reflected. You have a choice
of any two at a time. You can switch out one
range from a rear-mounted swilch. Normally,
these are the 300-watt and 30-watt positions.
By changing two jumpers on the main circuit
board in the 971, you can select whether you
want the 300-watt scale or the 6-watt scale.
From the factory, the normal setting is 300
watts. | think this is rather odd, seeing the
tuner is a match for the 9020.

The tuner works. There’s nothing fancy in-
side but all of the components are heavy-duty.
| was able to tune out the reactance of my
triband beam quite easily with the 971.

Using the MFJ 20 meter folded dipole with
the tuner was very easy. In fact, the folded
dipole came out with a rather low SWR to be-
gin with. | do wish the 971 tuner had a bypass
position to remove the tuner from the line.

Since the 4114 power supply and the 971
tuner are both styled to match the MFJ-9020,
the trio is an attractive QRP setup.

if you're one to go in the woods to operate,
you can quickly set up a portable station with
the MFJ QRP combo along with the MFJ fold-
ed dipole. If you're sitting at home, then the
9020 will be happy running off of your big rig's
power supply.

Even though the MFJ-8020 is a simple ra-
dio using basic ofi-the-shelf parts, it is capable
of worldwide communications thanks to its
good basic design. It is so easy to operate that
a beginner can make contacts as soon as the
box is opened and power applied. The “have-
done-it-all” ham will have a ball with this radio.
The MFJ-8020 puts back into ham radio
something long ago lost—FUN! The MFJ-
9020 may be the best value going in a ready-
to-play ham transceiver. 73}
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Regular SALE
@ $6395.00 4893

T3

HF Equipment
IC-781 Xcvr/ps/tuner/scope............

IC-751A 9-band xevi/SWnt ... @ $1440.00 1159
PS-35 Intemnal power supply............. 228.00 209%
FL-63A 250 Hz CW filter (Ist IF) .......... 59.00
FL-52A 500 Hz CW filter (2nd IF) ....... 115.00 109%
FL-53A 250 Hz CW filter (2nd IF) ...... 115.00 109%

FL-70 2.8 kHz wide SSB filter ............. 59.00
IC-735 HF xcvr/SW revi/mic............ @ 1064.00 855*
PS-55 External power supply ........... 228.00 209%
AT-150 Automatic antenna tuner ...... 446.67 389%
FL-32A 500 Hz CW filter...................... 69.00
EX-243 Electronic keyer unit .............. 64.67

UT-30 Tone encoder...........cocevvvseenneee 18.67

IC-725 HF xcvr/SW revr/mic ........D@ $893.00 719%
AH-3 Automatic antenna tuner......... 488.33 429%
IC-726 10-band xcvr w/ém. ........... @ 1283.00 1058

HF Accessories: Regular SALE
IC-2KL HF solid state amp w/ps ... ® $2079.00 1679
IC-4KL HF 1 kw amp w/ps.............. =2 7275.00 5588

EX-627 Automatic antenna selector..... 314.6/ 279%
PS-15 20A external power supply ....... 183.00 169
PS-30 Systems p/s w/cord, 6 pin plug 363.00 299%

SP-3 External speaker..............covvnsuenenn. £9.00
SP-7 Small external speaker................... 52.00
CR-64 High stab. ref. xtal; 751A, etc ..... 79.00
SM-6 Desk microphone ............oocereeennnnn 47.93

SM-8 Desk mic: two cables, scan .......... 85.00
AT-500 500w 9 band auto ant tuner..... 589.00 529%
AH-2 8-band tuner w/mount & whip..... 780.00 689%

Accessories for 10-781/765/765/726/125 « CALL

.-' 1i _ -I i:_;r'h ERI AN
' : V’SA Dﬁcﬁg EXPRESS

specil rce n
ICOM | “seeceatens
until 8/15/92

VHF/UHF Base Transceivers Regular SALE
IC-275H 100w 2m FM/SSB/CW .......@ $1455.00 1179

IC-475H 100w 440 FM/SSB/CW ......@ 1665.00 1359

IC-575A 25w 6/10m xcvr/ps ........... @ 1455.00 1159
IC-575H 25w 100w 6/10m xcvr ....... @ 1564.00 1289

IC-1275A 10w 1.2GHz FM/SSB/CW ... @ 1923.00 13393

S SR

VHF/UHF FM Transceivers Regular SALE
IC-229A 25w 2m FW/TTP mic ........... @ $392.00 319°

IC-229H 50w 2m FM/TTP mic ............. @ 425.00 349%
IC-38A 25w 220 MHz FM xcvr ............. @ 409.00 339%
IC-449A 35w 440FM xcvr/TIP ............ @ 473.00 389°

IC-1201 10w 1.2GHz FM/SSB/CW. ....... @ 831.00 709%
Dual band FM Transceivers Regular SALE
IC-2410A 25w 2m/440 FWTIP mic ..® $889.00 724%
IC-2410H 45w 2m/35w 440 FW/TIP...® 932.00 /69%
IC-3220A 25w 2m/440 FM/TTP mic....® 685.00 569"
IC-3220H 45w 2m/ 35w 440 FM/TTP .. @ 727.00 589%
IC-2500A 35w 440/10w 1.2GHz FM ..® 1039.00 823°
Multi-band FM Transceiver Regular SALE
IC-901 50w 2m/35w 440 FM xcvr...® $1039.00 829%
UX-R91A Broad band receiver unit ..... 405.00 349%
UX-19A 10w 10m unit......cooovevennn. 311,00 269%
UX-59A 10w emunit.....ccovvnenrevennas 363.00 329%
UX-S92A 2m SSB/CW module. ............ 623.00 549%
UX-39A 25w 220MHz unit ................... 363.00 329%
UX-129A 10w 1.2GHz unit.................... 571.00 499%
UX-49A 440MHz module for IC-900 ........ 363.00 319%
IC-970A 25w 2m/430MHz xcvr/ps ... @ 2409.00 1939
IC-970H 45w 2m/430 MHz xcvr ........ ® 2567.00 2099
UX-R96 50-905 MHz receive unit........ 405.00 349%
UX-37 1.2GHz band unit ................. 1039.00 869%

VHF/UHF Mobile Antenna Regular SALE

AH-32 2m/440 Dual Band mobile ant....... $39.33
Larsen PO-K Roof mount ...................... 23.00
Larsen PO-MM Magnetic mount........... 28.75

VHF/UHF Repeaters Regular SALE
RP-1520 2m 25w repeater.............. @ $2319.00 1909
RP-2210 220MHz 25w repeater ........ ® 171500 1408
RP-4020 440MHz 25w repeater. ....... 8 2392.00 1939
RP-4020/50W 440MHz 50w repeater. @® 2599.00 2149
RP-1220 1.2GHz 10w repeater ......... ® 2703.00 2229

We stock the entire ICOM line, but due to space
limitations some items are not listed in this ad,

Order Toll Free: 1-800-558-0411

AMATEUR ELECTRONIC SUPPLY -

5710 W. Good Hope Road: Milwaukee, Wl 53223 » Phone (414) 358-0333

AES " BRANCH STORES

ORLANDO, Fla. 32803 CLEARWATER, Fla. 34625 LAS VEGAS, Nev. 83106

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

1-800-321-3394

621 Commonwealth Ave.
Phone (407) 894-3238

1-800-327-1811

1898 Drew Street
Phone (813) 461-4267

No Toll Free Line

1072 N. Rancho Drive
Phone (702) 647-3114

1-800-634-6221

Handhelds Regular SALE
IC-P2AT NEW! Zm HT....... $421.00 349¢%
IC-P3AT NEW! 220MHz HT 421.00 349%
IC-P4AT NEW! 440 MHz HT 467.00 389%
IC-2A 1.5w 2m HT = Closeout...... 199%
IC-2AT 1.5w 2m HT/TTP ..... 247.00 219%
IC-02AT/High Power 2m @ 333.00 279"
IC-03AT 2.5w 220 HT/TTP@® 319.00 259*%
IC-2SA 2mHT .............. @ 345.00 279%
IC-2SAT 2m/TIP............. @ 372.00 308*®
IC-2SRA 2m/25-905 @ 600.00 499%
IC-24AT 2m/AA0MHZ/TTP® 492.00 409%
IC-3SAT 220MHz HT/TTP @ 351.00 289%
IC-4SAT 440MHz HT/TTP @ 351.00 289°

IC-4SRA 44(0/25-905 n.. @ 600.00 455°

IC-26AT 2m HT/TTP.......@ 372.00 309%
IC-4GAT 440MHz/TTP ... @ 372.00 309°

|C-12GAT 1.2GH2/TTP.....@ 381.00 319°

IC-W2A 2m/440 HT ...... @ 627.00 318%
Alrcraft band handhelds  Regular SALE
A-2 5W PEP synth aircraft HT .............. $525.00 429%
A-20 aircraft HT w/VOR = Glessont .... 625.00 469%
A-21 Navicom Plus Aircraft HT ... 660.00 499%

For info/prices on HT accessories * CALL

Shortwave Receivers Regular SALE
R-1 100kHz-1.3GHz AM/FM pocket @ $533.00 4453

R-T1A 100kHz-30MHz revr............. @ 1019.00 829%
RC-11 Infrared remote controller....... 71.00

FL-32& 500 Hz CW filter..................... 69.00
FL-63A 250 Hz CW filter (Ist IF) ......... 59.00
FL-44A SSB filter (Znd IF)............... 178.00 169%
EX-287 EMUNIL .......ocommnesmmisscsscmsisinsss 49.00
EX-310 Voice synthesizer................... 59.00

CR-64 High stablity oscillator xtal..... 79.00

R-72 30kHz-30MHz SW receiver....... @ 972.00

e e e Accessories for
.| R-1/R-T2/R-100/R-9000
o ey CALL |

¥ e e :-';-E..._I ‘.

R-100 100kHz-1.856GHz AM/FM, 12v@ 707.00 579
R-7000 25MHz-2GHz receiver ....... @ 1221.00 963"
RC-12 Infrared remote controller....... 71.00

EX-310 Voice synthesizer .................. 59.00
TV-R7000 ATV unit........coererremcerienaee 139.00 129%
SP-3 External speaker ....................... 65.00

CK-70 (EX-299) 12V DC option........... 13.00
R-9000 100kHz-2GHz all mode rec® $5677.00 45589

"Large 1COM receivers include a Coupon |
redeemable toward the purchase of a ICOM R-1
from AES® for only $349°° (Limited Offer!)

FAX: (414) 358-3337

Watch for Future
AES*® Branch Store
Openings!




Number 10 on your Feedback card

An Eight-Channel A-to-D
Converter for Your Computer

Sample the analog world with this easy interface.

Judging by the letters I received regarding
the article “High Speed Data Acquisition™
in the August 1991 issue of 73, a lot of hams
are using their personal computers to acquire
climatalogical and seismic information, then
share 1t via radio. Among the comments | re-
ceived were requests for more input chan-
nels. I had already added a multiplexer to
the old design, but quickly abandoned that
idea because the thing kept getting more
complicated. A few hours looking through
the data books convinced me to try a whole
new approach to the problem.

This latest interface connects to the print-
er port of any “clone™ computer, desktop or
portable. Only six wires connect the com-
puter to the interface because the A-D chip
transfers data to the computer in serial rather
than parallel form.

The A-D converter has an 8-channel mul-
tiplexer that is controlled using only one
wire from the computer. The data is trans-
ferred through another wire, which makes
for a very simple circuit but complex soft-
ware. | prefer it that way because software is
a lot easier to modify than hardware, and it
never wears oul.

The interface needs a 9-volt battery 1o
power the A-D chip and regulator. I had
planned to use a line on the printer port to
drive the interface, but the voltage available
at the printer port varies among brands. The
interface doesn’t need to be powered up be-
tween samples, though, so I included a new
surface-mount regulator with an integral
switch that can be enabled using one line
from the computer. The computer switches
the interface on just before a sample, and
turns 1t off after the data has been trans-
ferred. The battery lasts a lot longer that
way. The regulator draws 1.8 mA even in
the “sleep” mode, so | included a toggle
switch on the front panel so you can shut the
whole thing down. When the battery voltage
drops to about 7 (replacement time), the
LED will glow faintly in the sleep mode,
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Photo B. Inside the box.

and will light up brightly while the computer
takes a sample. While the battery voltage is
greater than 7, the LED will remain on,
whether the A-D i1s awake or asleep. An al-
kaline battery will last over 20 hours if the
compuler samples once per second.

ADC Operation

The A-D converter (ADC) requires some
complex programming to make it work, but
that’s a fair trade-off for the simple hard-
ware. The operation of the chip i1s described
in exhaustive detail in the National Semicon-
ductor Linear Databook, Volume 2. You can
Wrile your own custom programs in your fa-
vorite language, but I've found that most
folks can use my M-LOG.EXE program for
their purposes. Software should be easy 1o

use without having to refer to documenta-
tion. It should graph the data as 1t 1s collect-
ed, and store it on diskette. M-LOG.EXE
has these features, and mouse support (0o0.
The program listed in the sidebar is the min-
imum required to make the ADC work. Ev-
erything else is frosting.

Before a conversion can be performed,
the chip select (CS) line must be asserted
low. Then the ADC needs a clock signal
(CLK), and a bit stream on the data-in (DI)
line 1o get set up for a sample. Once it re-
ceives the set-up stream, it performs an A-D
conversion on the assigned channel.

The next eight clock signals cause the
conversion result to appear on the data-out
(DO) line, starting with the most significant
bit (MSB).

The CLK line must be asserted high be-
fore starting a conversion on the next chan-
nel.

There are three addresses assigned to the
printer port. The base address is pins 2-9 and
these normally transmit data to the printer.
The base address of LPT1 on most comput-
ers is 888 decimal. but some are 956. LPT2
1s usually 632. M-LOG.EXE allows you to
select between those three possibilities. The
next address at the printer port is the base
address plus 1, and it is assigned to pins
10,11,12,13 and 15. These five pins are used
for input only. 1 like to use pin 11 and tie the
others 1o ground.

The third address at the printer port is the
base address plus two. It is assigned to pins
1,14,16 and 17; these are used for output on-
ly. I use pin 1 for the CLK line.

The ADC has a high input impedance
which makes it susceptible 1o noise. That’s
the reason for the 1 meg shunt resistors on
the mput channels.

You can leave the resistor network out if
you like, but you MUST make sure you pro-
vide appropnate filtering in order (o prolect
the ADC and get accurate data. This article
barely skims the surface of the science of



Choice Selection.

Now you can have it all! Take all the qualities you've come to depend onin  75.32P CTCSS ENCODER-DECODER  Based on the time proven
our pmgra_mrnable CTCSS tD‘I'lE equipment: Astonishing Accuracy, Instant  TS-32, the industry standard for over a decade. The TS-32P gives you
Programming, Unequaled Reliability; and add full spectrum tone versatility  the added versatility of a custom, changeable memory base. A low price
multi4one capability without diodes, a reprogrammable memory...Jts our new  of $57.95 makes it an even sweeter deal.
harvest of CTCSS tone equipment. $5-32P ENCODER Based on the equally popular
The choice is yours! If standard CTCSS EIA tones do not 55-32 encoder. Available for CTCSS, or audible burst
255.0Hz. And if you change your mind, no problem; the mem- $8-32SMP SUB-MINIATURE ENCODER Our
ory can be changed in your shop with our HHP:1 programmer, smallest_encoder for handheld applications. Now you
or at our factory for free. Your working tone is accessed by a can satisfy that customer that needs to access multi-
simple DIP switch, so therek no fussing with counters or other ple repeater sites with a radio that has precious little
fostequipment. ’ space inside. At $27.95, the price is small too.
Call today toll-free and find out more about this fresh new flexi- HHE:1 HANDHELD FROGRAMMER For
bty in fone:sgnallng, and dort forge to ask about muikifone Uil sy oo ey o
switching without cumbersome diode networks or binary switches. SD-1000 Two-Tone Sequential decoder. The
It5 all brought to market by the people who introduce the fresh- HHP-1 is battery operated for field use, and
est ideas in tone signalling, and of course our customary same day will program ANY 32 tones from 15.0 to
shipping and one year warranty apply

6550.0Hz in .1Hz. increments. Price is

$199.95. S—

COMMUNICATIONS SPECIALISTS, INC.

426 West Taft Avenue ® Orange, CA 926654296

Local (714) 998-3021 ® FAX (714) 974-3420 ¢ Entire U.S.A. 1-800-854-0547
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Photo C. M-LOG program running in CGA mode.

data acquisition. For more information on
data aliasing, consult the ARRL Handbook.
Most laboratory transducers are scaled so
that the output is 0 to 5 volis over their full
sensing range. An input greater than 5 volts
may damage the ADC, so be careful to scale
all your transducers for this range. It’s best

to do the voltage dividing or amplifying near
the transducer if you can.

Some transducers need external excita-
tion. For instance, if you want to measure
rotary position, you could use a 25k poten-
tiometer with 5 volts applied to it. It would
be wasteful to keep a power supply running,
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except during a measurement, 50 I included
four terminal blocks which supply a regulat-
ed 5 volts when the computer wakes the
ADC for a conversion. Using this 5-volt
supply with resistive transducers will simpli-
fy things. '

Construction

The hardware is reduced to a fairly simple
form, so I chose to surface mount every-
thing. You will have to bend the legs on the
A-D chip so you can solder i1t to the board.
The best way to do this is to push the chip
onto progressively larger tubing until the
legs are nearly horizontal.

Then finish the job by gently pushing it
against a hard, slippery surface like a plas-
tic-laminated counter top. If that seems too
risky, bend the legs on an IC socket instead,
and insert the A-D chip in the conventional
manner.

Clean the circuit board by scrubbing 1t
with a pencil eraser, to remove anything that
might impede the flow of the solder. Trim
one lead of a resistor and bend it so that the -
resistor will fit between the solder pads on
the board. Tin one solder pad, then use the
untrimmed lead as a “handle™ and position
the resistor on the solder pad. Touch a hot
iron to the pad until the solder melts around
the bent lead. With one end soldered tight, it
will be easy to cut and bend the other lead to
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Figure 1. Schematic diagram of the A-to-D converter.
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Figure 2. Typical connections for a variety of transducers.
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Figure 4. Parts placement. Note that all components mount on the
foil side of the PC board.




THE JAPAN RADIO CO.

NRD-535

THE NEXT GENERATION IN
HIGH-PERFORMANCE HF RECEIVERS

Once again JRC breaks new ground in
shortwave receiver design. The new
NRD-535 has all the features SWLs
and amateurs have been waiting for.
General coverage from 0.1 to 30 MHz
in AM, USB, LSB, CW, RTTY, FAX and
Narrow FM modes. Advanced ECSS
operation for phase-lock AM reception.
Variable bandwidth control (BWC).
Tuning accuracy to 1 Hz possible with
direct digital synthesis. 200 memory
channels with scan and sweep oper-
ation. Triple Superheterodyne receiving

m Japan Radio Co., Lid.

system. Superb sensitivity, selectivity
and image rejection. Dual-widthr noise
blanker eliminates impulse noise.
Squelch, RF Gain, Attenuator, AGC
and Tone controls. Optional RTTY
demodulator available. 24 hour clock/
timer. Easy to read vacuum fluorescent
display with digital S-meter. AC and DC
operation. Plus the most comprehen-
sive computer interface found on any
radio to date. Call or write today for a
full color brochure, price list and dealer
information.

MAIN OFFICE: Akasaka Twin Tower (Main), Akasaka 2-chome, Minato-ku, Tokyo 107, JAPAN
Tel.: (03) 584-8836 Telex: 242-5420 JRCTOK J

IN U.S.A.: 430 Park Avenue (2nd Floor), New York, NY 10022
Tel.: (212) 355-1180 FAX: (212) 319-5227 Telex: 961114 JAPAN RADIO NYK
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The following program causes the A-D converter to perform eight sequential GWBASIC Version
conversions and display the result. It's written in Turbo BASIC/Power BASIC ; - o -
source code, but it will run under the GW-BASIC interpreter if you replace the delay ;g ::;:ﬂﬁ;E:J:ﬁ:;;ﬁﬁiﬁ;ﬂCrzgﬂﬁwm daite i
statements with FOR/NEXT loops, and add line numbers as shown in the second 90 SCREEN 0 t xt ode 80 col
listing. These programs are available on the 73 BBS under the filenames ADC Tur- BB THOAR e LRI
bo.BAS and ADCGW.BAS. 40 COLOR 14,0 'j"E”‘.'.'IW on blue
50 CLS ‘clear the screen
sereen. lext mode 80 columns 70 TOGGLE%=2 'initialize varlables
color 14,0 ‘yellow on blue i
cls ‘clear the screen 80 ODDSIGN%=0 : : :
clear ‘clear all variables 80 IF INKEYS< ="" THEN END 'keep going until a key is pressed
toggle®e=2 "initialize variables 100 OUT 8881 'regulator line high
oddsign%s=0 110 OUT 888,0 'light up the regulator
120 FOR W3=0 TO 500:NEXT W% ‘wait 54 mseconds 1o stabilize
MINORLOOP: , . . _ 130 FOR CH%=0 TO 7 'scan 8 channels
while not instat keep going until 2 key is pressed 140 OUT B88 8 CS high bin 5
out 888, 1 ‘regulator line high ‘ i pin
delay 1 wait 1 second before next sample 150 OUT 888,0 CS low
out 888,0 ‘light up the regulator 160 OUT 888,2 ‘start bit is always high Dl line
delay .054 ‘wait 54 milliseconds to stabilize 170 OUT 890,0 ‘clock high pin 1 of DB 25 printer
for ch%=010 7 'scan 8 channels 180 FOR SLOW%=0 TO 1:NEXT SLOW% 'stretches clock pulse
oy el i 180 OUT 890, 1 ‘clock low
: 'CS low "
out B8R 2 'start bit is always high DI fine 200 OUT 888,2 .B smglg ended measuraments selected
out 890,0 ‘clock high pin 1 of DB 25 printer 2ot e clock high
for slow2e=0 10 1:next slow® 'stretches clock pulse 220 FOR SLOWS%=0 TO 1:NEXT SLOW® 'stretches clock pulse
out 830,1 ‘clock low 230 OUT 890.1 '‘clock low
out 88,2 8 single ended measurements selected 240 OUT 888,0DDSIGN% ‘part of the channel selection string
out 830,0 ‘clock high 250 SWAP ODDSIGN%, TOGGLES: ‘toggles between high and low
for Slﬂwd=ﬂ o 1:nexi Elﬂ"'lrn.-"ll;! ‘stretches clock pUIEE 260 GUT Bg_u:u ‘elock high
Eﬂ: ggg,:md sign% :E?EHDH:E channel selection string 270 FOR SLOW®:=0 TO 1:NEXT SLOW®: :stratches clock pulse
swap oddsign® toggle% ‘toggles between high and low 280 OUT 890,1 clock low
out 830,0 ‘clock high 290 OUT 888,5ELECT1% ‘part of the channel selection string
for slow%=0to 1:next slow% ‘stretches clock pulse 300 OUT 880.0 ‘clock high
out 830,1 ‘clock low _ 310 FOR SLOW®:=0 TO 1:NEXT SLOW?%:  ‘'stretches clock pulse
out ggg,aeﬁecﬂ Yo 'plar't b?f thﬁ channel selection string 320 OUT 890 1 relock low
out 830, ‘clock hi : . :
For Slows= o e slowss ‘ipiteh e%s clock pulss 330 OUT 888,SELECTO% :part nf!he channel selection string
ﬂut Egﬂ.ll ‘ﬂlﬂﬂk |DW 3‘4‘0 DUT BED.D CIGCH hlgh
out 888 selectD¥ ‘part of the channel selection string 350 FOR SLOWS.=0 TO 1:NEXT SLOW®:  ‘'stretches clock pulse
out 890,0 ‘clock high 360 OUT 890,1 ‘clock low
for slowSe=0 to 1:next slow%s 'stretches clock pulse 370 REM ‘read output bits
out 80,1 ‘clock low 380 FOR BIT%=7 TO 0 STEP -1 'MSB is first out
READBITS: | o 390 OUT 890,0 ‘clock high
g]urtt;%? to O step -1 'gllrasnak :ﬁiﬂ:st out 400 FOR SLOW®%:=0 TO 1:NEXT SLOW=%: it ad%'stretches clock pulse
for slow%-=0 to 1:next slow% stretc:heg clock pulse 410007 80,1 ‘clock low
out 890.1 clasiciow 420 AD%=INP(889) ‘port 889 pin 10 7-low 135-high
ad%=inp(889) ‘port 889 pin 10 7-low135-high 430 IF AD%<120 THEN BYTE%=BYTE%+(2"BIT%)
if ad%=<120 then byteJ=byte%e+{2"Dit%) 440 NEXT BIT%
next bit% 450 IF CH%=0 THEN SELECT1%=0:SELECT0%=0: CHOVOLTS=BYTE%./51
it ch%=0 then select1%=0 ; select0%=0 : chOvolts=byte%/51 460 IF CH%=1 THEN SELECT1%=0:SELECT0%=2: CH1VOLTS=BYTE%/51
lael o fanciles S s bt 470 IF CH%=2 THEN SELECT1%=0:SELECTO0%=2 : CH2VOLTS=BYTE%/51
if Ch%e3 then Selecti%e? : saloct0%al s ChvORSebiteH/ST 480 IF CH%=3 THEN SELECT1%=2:SELECT0%=0:CH3VOLTS=BYTE%/51
if ch%=4 then select1%=2 : select0%=0 : chavolts=byle%/51 490 IF CH%=4 THEN SELECT1%=2: SELECT0%=0: CH4VOLTS=BYTE%/51
if ch%=5 then select1%=2 : select0%=2 : ch5volts=byte%/51 500 IF CH%=5 THEN SELECT1%=2:SELECT0%=2 : CH5VOLTS=BYTE%/51
if ch%=6 then select1%=2 : select0%=2 : chbvolts=byte%/51 510IF CH%=6 THEN SELECT1%=2:SELECT0%=2:CHBVOLTS=BYTE%/51
if ch%=7 then select1%=0 : select0%=0 : ch7volts=byte%/51 520IF CH%=7 THEN SELECT1%=0:SELECT0%=0: CH7VOLTS=BYTE%/51
Dytee=0 530 BYTE%=0
Hep i 540 next ch%
print using NI
“##.#"chOvolts, ch1volts, chavolts.chacolts.chdvolts chvolts chévolts,ch7volts A0 RIS Y- LIS DA o (U VOLES, Gy M ORPSy S QU O LLES,
wend CH4VOLTS,CHEVOLTS,CHEVOLTS,CH7VOLTS

fit the other pad. Do the same with the re-
maining components.

Position the chips on their respective sol-
der pads just to make sure that the legs are
bent properly. Make any corrections, then
remove the chip and tin the pad for pin 1.
Position the chip again and hold it in place
under light pressure. Melt the solder on the
pad until the leg is settled into the solder.
Perform the same operation on pin 11, then
the remainder can be soldered without ap-
plying any pressure.

Position the surface-mount regulator care-
fully on the pads and hold it under light
pressure with a pencil eraser. Put a glob of
solder on a clean iron and touch it to a pad
until the solder flows around the regulator

leg. There are six legs on the regulator, but
legs 2 and 5 are not used.

The Sky’s the Limit

Given the simple nature and small form
factor of this project, it lends itself well to
aerial telemetry. DTMF encoders and de-
coders use 5-volt logic levels too, so it
seems possible to use a computer on the
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ground to communicate with an ADC aboard
a balloon or kite, using two low power VHF
transceivers and some heavy-duty program-
ming.

A group of local youngsters want to build
and fly a huge kite. I suggested they make a
science project out of it by attaching some
data recording equipment and a camera. We
may monitor wind speed, temperature, alti-
tude, solar radiation, force on the string, and
a few other things not yet defined. We
should be able to aim and fire the camera us-
ing a computer on the ground too. 73

Contact Mike Gray NSKDD at 465 W.
Maple Rd., Milford MI 48381.

Specifications

Input impedance: 30k ohms
Power consumption:
Sleep: 9 milliwatts
Wake: 100 milliwatts
Analog input: 0-5 volts
Temperature limits: O degrees-C

Parts List

1 A-D converter National ADC0838CCN
or ADC0838CCJ

1 1 meg resistor block

(contains 8 resistors)

Toko surface mount regulator, 5 volts

10k 1/8-waltt resistors

4.7k 1/8-watt resistor

10 uF capacitor

9-volt battery clip

SPST toggle switch

470 ohm resistor

Low power LED

ABS enclosure with battery

compartment

DB-25 connector (male)

DB-25 connector shell

6-conductor cable

Screw terminal blocks

B N I S REr R Y T 1

e
£ a0 =k

Note: The following kits are available from
the author: M-LOG programs and a circuit
board only, $25; M-LOG programs, circuit
board, and components, $60; enclosure kit
(box, switch, LED, terminal blocks, graphics),
$30. Add $3 shipping. Write to Mike Gray
NBKDD at 465 W. Maple Rd., Milford Ml 48381.




REPEATER LINK CONTROLLER

! LINKT |

1
RLC-6

/

LINK2 |

MAIN
REPEATER

LINK COMM RLC-6

« ALLOWS 3 HUB OR CHAIN LINKS

* CAN BE INTERFACED TO MOST REPEATER
CONTROLLERS

* DIRECT CONNECTION TO S-COMM 5/8
REPEATER CONTROLLERS

* HALF OR FULL DUPLEX LINK

» REQUIRES ONLY 3 LOGIC LINES FOR CONTROL

=] ONLY$149.95

LED DISPLAY BOARD . .- $29.95
S-COM CABLE

LINK COMM
PO BOX 1071 = BOZEMAN, MT 59771
(406) 587-4085
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Micro Video Camera

: L

X 2“‘

Small size 1"

Power 7 - 15 volts. @
85ma. Low Light @ 2
Lux. Camera comes com-;
plet in metal case with
RCA plug for video out |
and two pigtaled power
wires. Camera is presently in use in IUC
airplanes, helicopters, cars, tanks and
robots. Camera output |s standard
NTSC at 1v p-p, 240 line resolution with
electronic iris. Full stock on hand.
Satisfaction Guaranteed!
Factory New, only $229.95 + 6
s'H For product information and
ordering. Call 1 (800)473-0538

MICRO VIDEO PRODUCTS
1334 So. Shawnee Dr. Santa Ana,
California. zip 92704 FAX (714) 545-8041
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NAMLULU

Communications
-All New Versions for 92-

1. QSL RECORDS- § 19.95
Sort by call or select (your choice), print labels, print list, print
any file, opr, zone, freq, rst, mode, power, phone, fax, addr,
city, state, prov., zip, county, country, grid, select, comment,
etc. Also a BIOSDES utility program with benchmark, pc equip,
elc..

2. CALCULATE-517.95
Loaded, just enter data- it will respond, power, ared, inch,
metric, weight, capacity, temperature, teaspoon, transformers,
capacilor, Induclor, resistor, reactance,wave length, ohms law,
impedance, rf frequency, memory, antennas, longwire, dipole,
wave length & coax.

3. PHONE ADDRESS LIST-§11.95
Sort by name or catagory (your choice), labels, list, phone, fax,
addr, city, state, prov, country, category, camment. Every
business and home soulc have one.

4. HAVING FUN WITH TURBO PASCAL- 5 3.9510 5 6.95
Learn programming the easy way. You gel the running
program and the source code. You need a compiler.

5. PC MELODIES- $4.95
Binary coded music for xyl, yl, om. Give yourself a break
loday.

FOR AT, XT. PC COMPATIBLES. COLOR/MONO AUTO
DETECT DEMOS ARE § 2.95 - OHIO RESIDENTS ADD

6% SALES TAX

- NN8Z -

*Custom Graphics with your Call Sign
*4 Screens (2 Hi-res/2 color bar)

-12 VDC Operation

*Instant Video ID

‘Video Relay for switching in Live
Camera Video

*Built-in Automatic Sequencer-Timer
(steps through all four screens)

VDG-1 with pre-programmed calls:

$99

Call or write for catalog of available graphics

ELKTRONICS
12536 T.R. 77 + Findlay, OH 45840
(419) 422-8206

ELKTRONICS

12536 T.R. 77
Findlay, OH 45840
(418) 4228206

mial.wn WEBBELK @Hmﬂw oo

W'hone Mo ATV am ‘ .
hay e Baloss
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Sell YOUR used gear

in 73 Classifieds . . .

Call Sue Colbert
1-800-274-7373

WILLARD, OHIO 44890

HIGH POWER RF SWITCHEIJ PREAMPS

Model 146
$184
Model 1460S
$184
Model 440
$196

Model 146 160W 2 Meters 19db Gain .75db Nf
Model 1460S 160W 2 Meters 19db Gain .75db Nf
Model 440 70cm 100W 16db Gain .75db Nf

All preamps have helical filters to prevent out of
band intermodulation in the receiver. Model 146
covers the entire 2 meter band. Model 14608 is
of very narrow bandwidth and would be suitable

for SSB. Packet, or Satellite. Model 440 is factory
tunable from 430—-440 MHz or 440-450 MHz per

customer request. All models are powered with
13 to 20 VDC and are mounted at the antenna.

AMPIRE, INC.
10240 NATHAN LANE
MAPLE GROVE, MINN 55369 612-425-7709

1120 MEADOWVIEW ROAD
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KE2AM's
. VOICE ID'er/
REPEATER CONTROLLER

COMPLETELY SELF CONTAINED-jusl add rading, power,
mic, and :.-f W have a repeater. Hecord any voice into
batlery backup Non-Volable BAM, On-board timers take
care of I 1, squelch 1ail, and bme-oul fiming. Mexer fof
receiver-and |D'er audio. Muting of receive audio during
sguelch fal, LOR or squelch activated Al bulfered 10

VER B FEATURES e
/ VOICE ID'®r i
v AUDIO MIXER 2v p-p
/' 400ma TX DRIVE

/' +8 TO 15v OPERATION

/ TIME-OUT, ID, TIMERS §

+ SMALL SIZE 3.2° X 3.4 B8

v SQUELCH, COR KEYED [

¥/ MADE IN U.S.A.

/' HIGH QUALITY

/' LOW PRICE s 43

/' BATTERY BACKUP RAM JF=iss

v SCHEMATICS INCLUDED g
GET.TEGH : SEE REVIEW OF (VER A) 73 MAG JUNE'S1

201 Riley Road wora k1 $119.00

MNMew WIndsn_r, MY § ORDER BY PHOME OR MAIL, IN LS4

ADD 35 FOR SHIPPING AND HAMDLING
COD CHARGES ARE ADDITHOMAL

RAISED PRINT QSL CARDS

Now you can have 1,000 BLUE RAISED PRINT
cards for less than 4¢ each. Beautiful raised Istter-
ing certainly provides you with the best value in
QSL Cards on the market. Budget QSL's are availa-
ble on blue, yellow, gray or ivory stock & include
your 3-D state outline for only $39 + 3.75 shipping.
AARL & standard logos are fres! Or choose from 10
other designs including a full color eagle. Order by
mail or fax / phone your Visa/MC orders. Allow 3
weeks for delivery. Samples $1 please.

HETWB HH _‘w 1 S TR Ig.:ﬁ‘-‘ s &
QSL's CARDS EEEMJK
P.0. Box 13200 ;/Q aags Lo
Alexandria, LA | coum ¢~ oirecm” o

71315 B i i i
Fax 318-445-9340 | = ST

ORDER LINE 800-354-0830

CIRCLE 44 ON READER SERVICE CARD

SCARED OF THE CODE?

IT'S A SNAP WITH THE ELEGANTLY SIMPLE
MORSE TUTOR ADVANCED EDITION FOR
BEGINNERS TO EXPERTS—AND BEYOND

Morse Code teaching sofiware 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 convert text to code for addition-
al drills.

Get the software the ARAL 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
today.

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,
Newport Beach, CA 92659
Specify 51 or 3% inch disk
(price includes 1 year of free upgrades)

CIRCLE 193 ON READER SERVICE CARD
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73 Review

by Michael Jay Geier KBIUM

The Yaesu FT-415
Handheld

A full-featured 2m mini-HT.

aesu's new FT-415 is an interesting

melding of the FT-26 and the FT-411. It
incorporates nearly all of the FT-411's
features, along with the DTMF paging
and squelch of the FT-26. It is styled like the
'26, with a slightly thicker case than the
411's, but reduced size in the other dimen-
sions. It is sculpted and rounded, so it feels
comfortable.

Basics

This is a full-featured radio. It includes all
of the goodies we've come to expect from to-
day’s high-tech rigs, along with a few brand-
new ones. Receive coverage is Yaesu's now-
standard 130-174 MHz, and transmit is 140-
150 MHz. Power output with the standard
battery is 2 watis on high. There are 41
memories, each capable of holding indepen-
dent TX/RX frequencies, CTCSS tone and
configuration, etc. DTMF paging is included.

Although CTCSS is listed in the manual as
an option, it comes installed on all
USA/Canada rigs, as it always has on the
FT-411 (but not on the FT-26).

The radio is noticeably smaller than the
FT-411, except for its slightly increased thick-
ness. The PTT switch area does not stick out
as far, and the rubber PTT, Monitor and
Lamp switches are curved for better er-
gonomics. It looks much nicer, but I'm not
sure that it really works; | found the '411's
PTT less fatiguing to press than the new ver-
sion. Also, | sometimes find myself turning
the lamp on when | press the PTT. The 16-
button keypad controls almost everything;
there are no hidden switches on the back.
The “call” button, which selects your favorite
frequency at the touch of one button, is on
the front, near the PTT switch area, and is
easier to get at than the '411’s was. On top,
next to the mike and earphone jacks, is a
coaxial jack for direct DC input. The rig can
operate on 5.5 to 16 volis, so you can power
it from your car. At 12 volts, output is 5 watts.
The rig is fairly weather-proofed, with a rub-
ber cover over the jacks and a grommet
around the antenna jack. The manual says it
is ruggedized and | believe it; this thing feels
solid as a rock.

The antenna is the same as the one on
the FT-26: way too stiff. Also, its cover is not
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The Yaesu FT-415 HT.

securely attached and turns freely, making
antenna removal difficult. It seems that most
walkie manufacturers like to change their
ducks’ styles every now and then. Yaesu
might want to rethink this one.

The included 600 mAh NiCd battery pack
also is the same kind as used on the FT-26.
It can be charged with the standard wall
charger in about 15 hours, or with the option-
al quick charger in about an hour. Along with
several sizes of rechargeable packs, there's
an optional AA cell holder, which can be
mighty handy in public service work or when
you travel and don't want to bring a charger
along. By the way, this new battery style
does not fit on the FT-411 and previous units.

it Does It
This radio has every feature you could

Number 11 on your Feedback card

Yaesu USA

17210 Edwards Rd.
Cerritos CA 90701
(310) 404-2700
Price class: $409

want, and then some. Anything you want it to
do, it does it. It has all the usual scan and
priority modes, along with a programmable
battery saver and automatic power-off timer.
The battery saver has the new feature also
included on the FT-26: It can analyze your
operating habits and typical channel activity
and set itself for optimum operation with the
least intrusive characteristics. If you don’t
want it to do that, you can set it to one of five
fixed on/off ratios or turn it off altogether for
packet operation. When you select the saver
ratio, the time between “wake ups” is dis-
played in seconds. It's pretty slick. There are
four RF output power levels, but only three
are available at the normal 7.2 volts supplied
by the standard battery. Still, that's one more
than you usually get. To save even more
power, you can elect to disable the front-pan-
el “busy” LED. | don’t understand why an
LED is even used, this function could be
shown on the LCD with no added power
drain. But, it's nice to be able to save the 5
mA or so the LED eats.

Frequencies may be entered with the key-
pad or by using the top-mounted rotary tun-
ing control. This configuration has pretty
much become standard these days, and it
works well. The rotary tuning knob can shift
the frequency by either the nominal step you
have selected (such as 5 kHz) or by 1 MHz
in conjunction with the MHz function avail-
able on the keypad. When you enter fre-
quencies directly from the keypad, you must
enter all the digits, including the leading “1.”
There's even an option which lets you enter
“splinter” channels (in between the normal 5
kHz channels) without changing the basic
tuning step.

Like the FT-411, the '415 has two VFOs,
and any memory can be used as a VFO as
well. Pressing one button converts whatever
memory channel you are on into a tunable
memory, which is no different at all from a
VFO. If you wish to replace the memory con-
tents with the new frequency you have
found, you may do so. You also may put the
new frequency into a different memory with-
out disturbing the memory from which it
came. Finally, you may simply ignore the
new frequency and return to the original
memory with no harm done.



EASY FAX
1-800-582-1255

EASY ORDER
1-800-582-4044

/”al dnl

PRESENTED BY EASYTECH

1/4 Wave - 3.5/71 4!’21 & 28 MHz | g |
Adjustable Radiator & Radials | e
UPS Shippable | e

Ideal where space is limited. This easy to
assemble HF vertical antenna features
stainless steel hardware and a trap design 4
at an attractive price. It can be assembled .
with the radials to one side for mounting :
close to a wall. |

4

*Stainless steel hardware
Ground plane design mounts at any height

*Max. Input: 500W SSB, 250W CW e i
3.5 MHz - 200W SSB s jEEESEE iigd

*Height: 20’ e

5 Radials (Longest: 51" Bt il

Connector: S0239 Jack

Order # Price Description Weight
HSVKSJR 297.00 17.5 lbs

5 Band HF Vertical Antenna. ..

HBICV Type
UPS Shippable

Dual driven elements at an |- S -

alfordable price. These high |
quality 6 and 10 meter antennas |
have an outstanding design that |
has gained wide acceptance for ‘
being dependable as well as
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compact.

50HS2HB - 6 Meter
*Max. Input: 500W (SSB), 250W (FM)
«Gain. Better than 6.0 dB
FBR: Better than 16 dB
*Element Length: 116" (2,970 mm)
*Boom Length: 31" (780 mm)
«Connector: S0O239 Jack

28HS2HB - 10 Meter

*Max. Input: 500W (SSB), 250W (FM)
*Gain: Better than 6.0 dB

FBR: Better than 16 dB

*Element Length: 212" (5,400 mm)
-Boom Length: 53" (1,340 mm)
«Connector: S0O239 Jack

Order#  Price Description Weight
2BHSZHB 99.50 28MHz, 10 Meter Horizontal Beam .. ...7.8 lbs.
50HS2ZHB

69.50 50MHz, 6 Meter Horizontal Beam EE Ibs.

Gumpa::t helical formed antannas - HGB00B

AH212
Features are flexible and forgiving. Two |
-Freq.- 144/440/1200MHz short single band models and two |
«Gain: U 144MHz multi-band designs with coverage E
3.0dB 440MHz 15 900 or 1200MHz with gain on =
5.5dB 1200MHz 4o JHF bands. The HG and AH x W
et - (350 mm  Models feature a black low gloss °w
Connector- BNC Male  finish, and the HS models are E 5
grey silicone rubber. o=
=
HG600B HS70RB | = 5
Features — 3
Freq.: 144/440/900MHz —
Gain: U 144MHz HS2RB, HS70RB i
1.9dB 440MHz Features
3.6dB 900MHz *Material: Silicone Rubber
*Max. Input: 10W (FM) *Max. Input: 5W (FM)
Length: 12.5" (320 mm) ‘Length; 4.33" (110 mm)
«Connector: BNC Male «Connector. BNC Male
Order # Price Description
AH212 44.80 144/440/1200MHz Whip Antenna .. 4 oz
HG600B 37.80 144/440/900MHz Whip Antenna ........ccceeveveemruerienens 4 0z,
HS2RB 12.80 144MHz Whip AntBNNA ........ccieiiieeiiiiniennnisasnnearisnnas 8 oz.
HS70RB 1280 440MHz Whip ANteNNA ........coicemmmirmnmnmmrnssemsnssssssssaes 8 oz.

440MHz Whip Antenna

Matte Black Finish

Features inserts for the protection |

of your vehicle while mounted!
*Heavy Duty
*Universal
«Zinc Die-Cast
«Adjustable Mounting Angle
Order # Price Description
BM1 29.00 Trunhﬂ-latd'- MOUNIL......coommerensenmmnenasssnns

Weight
...13 oz.

Commercial
Grade External
Communications
Speakers

*Impedance: 8¢
«Connector: 3.5mm plug

HSP7000

HSPEDDD

4" speaker with switchable noise 2.75" fixed cone speaker with high
filter quality, deluxe magnet mount

Size: 3.51" x 4.06" x 1.42" (HxWxD)

Size: 4.33" x 5.32" x 2.13" (HxWxD)

Order # Price Description Max. Input ‘Weight
HSP6000 29.00 4" Fixed Cone Speaker... B | PR B 15 oz
HSP7000 37.00 2.75" Fixed Cone Speal-nea' BW ... 13 oz

WHF UHF C
| f =
| ‘ = C
l | I
: c UHF VHE
XCVR XCVR XCVH
«Power: 1.6 to 30MHz Max_ 500W (FM)
*Frequency: Port A— 1.6 o 150MHz 50 to 150MHz Max. 300W (FM)
Port B — 410 to 460MH2 410 to 461MHz Max. 300W (FM)
Port C — Common «Connectors: A B C
«insertion Loss: Port A-C - 0.15dB HS790D LUHFm UHFm UHFE
Port B-C — 0.25dB HST90DN UHFm Nm UHF}
«Isolation: Port A-B>60dB HS57T90WP UHFf UHFT LUHFt

VSWR: <1.2
«Size (HxWxD): 1.2"x25"x 19"
(Excluding Connectors)

m=male, f= female

«Weather Proof Model: HS5730WP comes with
mounting bracket and stainless steal clamp

.| Order # Price Description Weight
HS790D 47.50 Direct Link Duplexer... .8 02,
HS790DN  47.50 Direct Link Duplemr i OL,
HS790WP  58.00 Direct Link Duplexer, Weather Proof... T

2917

il

Easy Order:
Easy Fax:
International Fax:
Customer Service:

Bayview Drive
Fremont, CA 94538

1-800-582-4044
1-800-582-1255
1-510-770-2346
1-510-770-2345

\[ Monday-Friday, 7am - Spm (PST)/10am-8pm (EST)
[ ‘ COD (USA only)-No personal checks, US funds ($5.00 Surcharge)

| usps

E UPS 1‘ Federal Express

ﬂ Airborne

For UPS Ground — Add $4.00 for the first 2 Ibs. and $.50 for each
additional pound.

Shipping charges based on weight.

Call or write today for your free copy of our 64 page catalog.

Californio residents, odd sales tax.
‘-I!-ELMHH Tech products.
Hlmﬁlwhm




The front-mounted LCD shows operating
frequency, memory channel number, VFO A
or B, and other functions such as CTCSS
status. It appears identical to the display on
the '26, and is very nice. It shows the full fre-
quency, including the final zero or five, and |
like that. The display can be backlit by press-
ing the lamp button just below the PTT
switch. The keypad lights up at the same
time, making night operation very conve-
nient. Green LEDs are used for both the key-
pad and the LCD; gone is the incandescent
lamp on the '411. The lighting can be set to
stay on for five seconds after the last key
press, or to stay on untl you press the lamp
button again, which is nice for nighttime mo-
bile operation from car DC power. For normal
battery operation, the five-second time-out is
especially handy. Of course, you can turn the
lights off any time you want simply by press-
ing the lamp button.

The rig can scan the band, a selected por-
tion of the band, or the memories. Scanning
the band, or a portion of it, from the VFO is
very fast. Memory scan, however, is only
about half the speed of the '411. Still, it's as
fast as most rigs; the '411 was exceptional in
that regard.

Memories can be locked out in two ways.
SKIP hides the memory channel from the
scan, but you can still get to it via the tuning
knob or by entering the channel number from
the keypad. It's great for the NOAA weather
channel or other busy frequencies. HIDE
erases a memory completely, except that you
can “unhide” it later and get it back. | find this
feature to be especially useful for travel. If
you often visit different cities, you'll love it.
But, as on previous Yaesu walkies, each
memory channel must be hidden and re-
trieved separately. It would have been nice if
there were some way to manipulate whole
ranges (such as 20-29) at a time, but it still
beats having to re-enter all those frequen-
cies. There's an improvement over previous
rigs, though. It used to be that when you hid
a memory, the rig dropped back to memory
number 1 after each HIDE operation. It was
a real pain to hide an entire range because
you had to enter each memory number and
essentially start over for each one. The new
rig simply drops back to the first unhidden
previous memory. So, if you hide channel 5,
it drops back to channel 4, assuming that
one is unhidden. This makes it much easier
to get rid of an entire range, especially if you
start at the highest number and work back-
ward.

The memory management scheme of this
new radio is essentially identical to the time-
proven, easy-to-use design of the FT-411. It
will even scan up or down the band from the
memory. After scanning to a new frequency,
you can store it in any memory channel or a
VFO, or simply return to your original memo-
ry channel, disturbing nothing. It's all very
easy to do and easy to remember.

The FT-415 has some new features, in-
cluding DTMF paging, four power level
choices, an automatic battery saver, lighting
options, selectable two-second TX hang time
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during DTMF dialing, CTCSS scanning (it'll
decode and display incoming tones!), and
lots more. In order to accommodate these
new capabilities, a new SET mode, similar to
the one used on ICOM walkies, is included.
Many of the infrequently used set-up com-
mands are grouped in this mode, keeping
them out of your way until needed. The key
presses seem straightforward enough, but
you probably will need to refer to the manual
for the ones you don't use very often.

Like the FT-411, this new rig has a 10-
number DTMF autodialer. Each number can
have up to 15 digits, and sending them is as
easy as touching one button while you're
transmitting. (Some rigs make you press as
many as four buttons, negating the whole
point of an autodialer.) The procedure for en-
tering the numbers is the same cryptic sys-
tem found on the '411, and | think it could be
made easier. Once you get the hang of it,
though, it's not too bad, and it's definitely
worth it. Naturally, you also may send num-
bers manually, without entering them into
memory first.

Documentation

The manual is first-rate. Like other recent
Yaesu booklets, it's written in clear English. |
wish other manufacturers would put this
much effort into their instructions. A full set of
schematics Is provided, and there's a lovely
wallet-sized cheat sheet. This sheet, unfortu-
nately, doesn’t show some of the SET func-
tions, but it has all of the operations you're
likely to want out in the field. It's made of a
coated paper which seems designed to last a
long time.

Using It

Transmitted audio sounds clear. The re-
ceiver is very sensitive, even outside the
ham bands. It's a definite improvement over
the '411s. Selectivity is very good, but
doesn’t seem quite as sharp as the older rig.
Still, it's better than on many cother walkies,
and more than good enough. Unlike most
walkies the 415’s front end filters are varac-
tor controlled by the PLL tuning voltage, so
they are always tuned to the operating fre-
guency. This Advanced Tracked Tuning tech-
nique keeps the sensitivity high and helps
avoid intermod problems.Overall, the receiv-
er seems excellent. | tried the rig on packet
using the Poor Man's Packet modem | built
up for my '411, and it worked great. Naturally,
| turned the battery saver off first!

Not Perfect

Each generation of walkies gets betier
than the last. This rig is really great, but it
does have a few quirks and annoyances.
Here are some | found.

There’s one bug that's a carry-over from
the '411: When you are in the CALL memory,
if you turn the dial knob, it transfers the con-
tents of the memory into the last-used VFO,
trashing whatever was there. It can be a real
pain when you inadvertently lose a stored
frequency that way.

The rig is touted to have improved receive

audio by virtue of a better speaker. It's true.
Despite the small grille area, the speaker re-
produces bass frequencies much better,
making most voices (especially men’'s) sound
richer and clearer. The audio obviously is
better than on previous models.

The DTMF squelch and paging features

~use the now-standard three- and six-tone se-

guences, with the numbers being limited to 0-
9. Unfortunately, most repeater controllers
won't pass DTMF tones unless they're pref-
aced by some codes containing the * and #,
which you can’t send. This limitation makes
the features fairly useless, especially in the
big cities where you’'d most like to use them.
This problem isn't limited to Yaesu, though;
all the DTMF-squelched rigs use the same
system. Of course, it's nice for simplex and
hamfest use.

The same blinking battery icon that was on
the '411 is present on the new rig. Like the
old one, it doesn't give you much warning
when your battery is about to die. A voltage
monitor would be far preferable. Even though
NiCd batteries don't change voltage much
over their discharge period, there's enough
change near the end to give you more warn-
ing than the icon does.

The rig gives you the option to substitute
DTMF tones for the annoying musical key-
pad beeper. It's an improvement, but still
not great. It would be nice if there were an
option to change the beeper into a single
short tone, like it used to be on older
walkies, perhaps with a double tone for
those functions whose status is announced
via the beeper.

The NC-42 Quick Charger

Along with the review rig Yaesu sent the
NC-42 quick charger. This small, light unit
sits on a desktop. It has no on/off switch; it
turns itselt on when you insert the battery. It
begins in the quick mode and brings the bat-
tery to a nearly full charge in about one hour.
It then switches to the trickle mode, topping
off the charge. Two LEDs announce the
charge mode. It works well and is very con-
venient, but it suffers from one problem: It
throws the worst TVI I've ever seen! | have
some Sony miniature switching power sup-
plies which have the same problem, but
they're not nearly this pronounced. This thing
puts garbage on any TV screen in the house,
including my set which is hooked up to the
outdoor antenna via coax. Some shielding is
in order here! Wouldn't it be ironic to get
complaints from your neighbors about your
battery charger instead of about your trans-
mitter? [Ed. Note: Yaesu is currently looking
into this,]

Conclusion

This radio represents the state of the art in
miniature single-band walkies. No, it isn't the
very smallest available, but it's certainly small
enough! It works well and has more features
than you'll probably ever use. Considering
the wealth of functions, the user interface is
very reasonable and unintimidating. This rig's
a beaut! 73]



YR P L

& ﬂ.&" {":' [ foee, Bantee, (hemge, 0Ff
C e e
1 b -E-'F al | SREOONNN Sesdivs: NAAMS eten: WDl Si0I3M Enc0ESHE
R
' i T dif: (3.0
T nu o

T F
1 sl &N ool 5B
T Tl gl
et N

ime O3 WSS Tes: 0.0

Now more than ever!
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Many hams have select- jiiSumssmrmms

ed'LOGIc: for 1ts many Eoows R e i

unique features, high Loy ai G = o
quality, reliability, reasonable price, and superb support

LOGic version 2.12 features easy online tracking for any
award, including 1010, WPX, and grid-squares. Multitasks
under Windows 3 or DesqView. LOGic Il now features:
soptional QSL route database with automatic cross-refer-
ence *integration with HamBase and SAM “'call book™ data-
bases *automatic county logging from the J-Comm county
database.

LOGic Jr. is still only $39.00. LOGic Il, which features con-
testing, interface to most rigs, custom report writer, and
more, is only $79. For IBM, Amiga, and ST. Coming for Mac.

Ask for free 10-page info pak. Hours:

8AM-6PMM-Th
8 AM - Noaon Fri

Personal Database Applications
2616 Meadow Ridge Dr., dept 7
Duluth, GA 30136-6037
w404-242-0887 Fax 404-449-6687

AEA

PK-232MBX Multi-Mode Controller $314.85
PK-B8 RS-232 Packet Controller 134.95
PCB-88 Packet Board—IBM . . . 164.95
Isopole 144—2 Meter 52.95

ALINCO (HUGE INVENTORY-PLEASE CALL)
DR-539T 2M/440 MHz Deluxe Mobile . $639.95

t
HAM STATION

DR-570T 45W 2M/35W UHF . .. .. CALL
DR-119T 50W 2 Meter CALL
P.O. Box 6522 DJ-F1 2M, SWHT . CALL
220 DJ-580T 2M /440 HT CALL
EHII'I!'II::-E Fll;i:t:;?:;-ﬁﬂz R o 1Y .
d ALLIANCE

HD-73 Rotator $175.00
Stm Hnum u-105 99.9%

MON-FRI: 8 AM - 5 PM AMERITRON
AL-811 three B11A Tubes _ $579.95
SAT:9AM-3PM AL-80A 1KW Ampiifier ___ 974.95
CENTRAL TIME ACS-4V 4 Position Wirsless 129.95

ASTRON

RS-20A 16-20 Amp $94.95
SEND A SELF ADDRESSED STAMPED RS-35A 25-35 Amp. 144.95
(2 STAMPS) ENVELOPE (SASE) FOR RS-20M 16-20 Amp. w/Meters 114.95
NEW AND USED EQUIPMENT SHEETS. RS-35M 25-35 Amp. w/Meters 159.95
WARRANTY SERVICE CENTER FOR: RS-50M 37-50 Amp. w/Meters 229.95

BUTTERNUT
ICOM, KENWOOD, YAESU HFGVX 6 Band Vertical ... ... . . §174.95
E RVICE INFORMATION A17-12 17 & 12 Meter Kit 48.95
il g’fﬂ"ig:m Db GALL TBR-160 160M 64.95

MONDAY - FRIDAY csl
800 New Interconnect $306.95
TERMS: P_P. V Multi-Mode Interconnect 479.95
Prices Do Not Include Shipping. COMET
Price and Availability Subject lo CA-2x4MAX 2M/440 £ 5/11.918°4" . $169.95
Change Without Notice CA-2x4FX 2M/440 4 5/2 2 5°'11" 94.95
COD’s Weicoma

_

PERFORMANCE
AND VALUE
WITHOUT COMPROMISE

KRP-5000
REPEATER

2 METERS-220-440

CUSHCRAFT

A4S HF Tribander .$379.95
A3S 10,15,20M Tribander . 319.95
R7 Seven Band Vertical .. 369,93
DIAMOND

X-2006/8dbB.3" 2M/440 .. . . .$134.95
X-S00NAB.3/11.7db17.2 " 2M /440 ., . 179.95
HEIL

Boom MIC Set (Wired) $77.95
ICOM

IC-728 New HF Transceiver .....GALL
IC-765 Gen. Cov. Xcvr/PS/Tuner __ __ CALL
IC-751A Gen. Cov. Xcvr CALL
IC-735 Gen. Cov. Xcvr CALL
IC-725 Gen. Cov. Xcwr GALL
IC-2410 VHF/UHF 45W/35W CALL
IC-2294 50W FM CALL
IC-901 Fiber Optic CALL
IC-WZA 2M /440 Handheld Xcwr CALL
IC-PZAT 2.5W 2M Handheid Xcwr CALL
IC-2GAT TW 2M Handheid Rec CALL

IC-2SRA 2M, HT w/S50kHz-905MHz Xcwr . CALL

KANTRONICS

KAM All Mode $279.95
KPC-2 Packet Controller ..159.95
KENWOOD

TS-95050X Delux Digital Xcwr CALL
TS-8505AT Xcvr w/Receiver, Tuner ... . CALL
TS5-450SAT Compact Xcvr .. . | .CALL
TM-741A 50W, 2M/440MMz . . GALL
TM-641A 2M/220MHz, FM Xcvr CALL
TM-241A 50W, 2M, FM, HT . CGALL
TM-732A New 2M /440 Mobile CALL
TH-28A New 2 Meter Handheid CALL
TH-7BA New 2M /440 Handheld CALL
LARSEN

ZM, 440 MHz Mag Mount Anlenna .. 562.95

LARGE STOCK OF USED EQUIPMENT.

The first choice in
Transmitters - Receivers
Repeaters
Repeater Controllers
Power Amplifiers
Voice Mail Systems

CIRCLE 144 ON READER SERVICE CARD

MFJ (LARGE STOCK-COMPETITIVE PRICES)

989C IKW PEP Antenna Tuner $299.95
986 IKW PEP Antenna Tuner 254.95
921 300W, 2M /220 Tuner 62.95
9490 300W Mir/DL/Switch/Bin . 128.95
207 HF SWR Analyzer . . . .. 89.95
4228 Keyer/Paddle Eumblnahun .. 124.95
8158 1.8-30 MHz RMS/PEP . ......58.95
1214 Color Fax, RTTY, CW, hSEII .149.95
1278T Turbo Multi-Mode Cnlr .309.95
1278 Multi-Mode Controller 244.95
1274 Packet Controller 139.95
12708 TAPR TNC-2 Clane 118.95
247 SWR Anatyzer W/Freq. Counter 168.35
346 LCD Freguency Counter 158.95
RF Concepts

2-23 2/30W 2M Amp w/Pre-amp $119.85
2-317 30/170W 2M Amp 244 .95
4-110 10/100W 440MHz Amp 324.95
2/706G 3/30-5/20W 2M /440 Amp 234 .95
STANDARD

C228A 2M /220 MHz HT w/CTCSS $544.95
C528A ZM/440MHz HT w/CTCSS 524.95
C168A 2M Sub-Mini Defuxe HT 345.95
TEN-TEC

Omni-VI New HF w/DSP CALL
VALOR

PA-555 2M /440 Base Antenna .159.95

YAESU (LARGE STOCK—PLEASE CALL)

FT-1000D 200W Deluxe HF Xcvr ... .. .. CALL
FT-1000 200W HF Xcwr . .. .. CALL
FT-990 100W HF Xcvr . ... .. CALL
FT-890 High Performance HF Icw CALL
FT-767 Gen. Cov. Xcvr/PS/Tuner (CALL
FT-TATGX HF Xcwr . CALL
FT-736R Xcvr 144-148, 430-450 CALL
FT-5200 2M /440 50/35W CALL
FT-2400H 2M 50W . CALL
FT-415 Delux 2M, HT CALL

LOCAL INFORMATION

812-422-0231

ORDERS & PRICE CHECKS

800-729-4373

NATIONWIDE & CANADA

FAX 812-422-4253

CIRCLE 131 ON READER SERVICE CARD
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Number 12 on your Feedback card

Protected AC Outlet for the

Workbench

Avoid a shocking experience.

y most-used test bench accessory is a

switched AC outlet with a ground-
fault circuit interrupter (GFCI) and a preci-
sion 0.1-ohm resistor.

Photo A shows what it looks like. The
GFCI is a standard model from a hardware
store, mounted in a not-too-precisely-cut
hole in the enclosure. It serves three purpos-
es: to help keep me from getting shocked; to
detect potentially unsafe equipment; and to
let me know whether any piece of equip-
ment is going to trip a GFCI, even for harm-
less reasons.

by Michael A. Covington N4TMI

find; the easiest solution is to use five 0.47-
ohm, 5-watt resistors (Radio Shack 271-130)
in parallel.

You'll also need two pin jacks for the
voltmeter. Remember that both sides of the
resistor are “hot” with respect to ground;
don’t use any kind of jack that could make
accidental contact with something or some-
one outside. Binding posts are not suitable.
The Radio Shack 274-725 banana jacks are
barely acceptable if clearly marked with a
warning label; jacks with much smaller
holes are preferable, and can be found at
hamfests or on

Normal operation

—_

Equal currents —
Everything OK

- —

Short to ground

—>

Unequal currents —
GFCl trips and cuts power

TR

%

short across line

—
Equal currents —
GFCl coesn’t notice

e

-
ﬁ
X

junked test equip-
ment. Or you could
make something of
your own that
mounts behind tiny
holes drilled in the

Photo A. This device consists of a GFCI
(ground-fault circuit interrupter) in a conve-
nient enclosure with a switch.

lmp with
Fprong AL plug témh
GROUNDHRALAT CIRCUIT INTERRUPTER
/i—\lf\ e Chot) e

Conmecl volimeter Rona
1o mecsune AL curmsnt

¢/

[ ¥ s
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mround
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(55 [ L
m ine T — —
ol A b B — il =
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Figure I. The ground-fault circuit interrupter (GFCI) senses mis-
matched currents in “live” and “newtral” wires and cuts off power.
This doesn't prevent all electric shocks—only those involving a short

to ground (middle example).

Figure 1 shows what a GFCI does: It
checks whether the currents in the “live™ and
“neutral” wires are equal, and, if not, cuts
off the current. This doesn’t prevent all elec-
tric shocks, but it does prevent or shorten

those that involve an accidental connection
to ground.

The circuit is shown in Figure 2. Ahead of
the GFCI are a switch and a 0.1-ohm resis-
tor. The switch, naturally, cuts power on and
off. It should be rated for as many amps as
your load will ever draw (typically 10 or so).

The resistor lets you measure AC current
accurately—just connect a voltmeter across
it and read each volt as 10 amps. An 0.1-
ohm, 10-watt resistor may be a bit hard to
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Figure 2. The protected outlet box consists of a GFCI, a switch, a 0.1
ohm resistor for measuring current, and a pilot lamp. Correct identi-
fication of live, neutral, and ground wires is VERY important. Most
power cords use the black wire for the “hot” live lead; the white wire

is the neutral and the green wire is the ground.

plastic panel.

The GFCI can come from any hardware
store. It’s essential not to mix up the live
(“hot™), neutral, and ground wires in the
power cord and on the GFCIL. In most power
cords the black wire is the “hot” lead, the
white wire is the neutral and the green wire
is the ground. The switch must be in the live
(“hot™) wire. Also, be sure to distinguish the
input (“line™) side of the GFCI from the out-
put (“load™). Across the load side of my
GFCl I wired a neon indicator lamp so that I
can see at a glance whether power is on. ]

Contact Michael A. Covington N4TMI,
285 Saint George Drive, Athens GA 30606.

Parts List
S1 SPST switch, rated for 125V AC, 10
amperes (Radio Shack 275-324 or
equivalent)
0.1-ohm, 10 watt resistors (actually
five 0.47 ohm, 5-watt resistors in parallel,
Radio Shack 271-130)
I Neon lamp “power on” indicator with built-
in resistor (Radio Shack 272-712 or
equivalent)
Ground fault circuit interrupter (from hard-
ware store or electrical supply house)

R1

GFCI

Pin jacks for voltmeter connections (see text)
Enclosure

3-prong AC plug and line cord




If you always thought a microprocessor-controlled
repeater had to be expensive, LOOK AGAIN! You
could easily spend this much just for a controller.

REP-200 REPEATEH

A premium repeater with autopatch many versatile dtmf
control features at less than many cha ﬁ:rabure-bnnu
We don't skimp on rf modules, either! Check the features on
R144 Receiver, for Instance: GaAs FET front-end, helical
resonators, sharp crystal filters, hysteresis squeich.

Kit $1095; w/t only $1295!

ACCESSORIES

GaAs FET
PREAMPS

at a fraction of the cost
of comparable units!

LNG-(*)
h

FEATURES:
. mmm 0.7dB vhf, 0.8dB uhf

nng_t - resist overioad
-Elnhb: low-feedback dual-gate FET
*Specify tuning range: 26-30, 46-56, 137-150,
150-172, 210-230, 400470, BO0-960 MMz,

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

Other models available:

REP-200V Economy Repeater Kit. As above,

except uses COR-4 Controller without DTMF control or autopatch. Kit only $795.
REP-200N Repeater with no controller. For use with external controfler,
such as those made by ACC. Kit only $695, w/t $995,

* Available for the 143-174, 213-233, 420-475, 902-928 MHz bands.
FCC type accepted for commercial service {(vhf and uhf).

* Rugged exciter and PA, designed for continuous duty.

* Power out 15W (25W option)143-174 MHz; 15W 213-233; 10W uhf or 902-928MHz

* Accessory add-on PA's available with power levels up to 100W.

* Six courtesy beep types, inciuding two pleasant, sequential, muiti-tone bursts.

* AUTOPATCH: either open or closed access, toll-call restrict, auto-disconnect.

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

* Pulse (rotary) dial option available.

* DTMF CONTROL: over 45 functions can be controlled by touch-tone. Separate
4-digit control code for each function, plus extra 4-digit owner password.

* Owner can inhibit autopatch or repeater, enable either open- or closed-access for
repeater or autopatch, and enable toll calls, reverse patch, kerchunk filter, site
alarm, aux rcvr, and other options, including two auxiliary external circuits.

* The cwid message, dimf command codes, and owner-specified default parameters
for cor and cwid timers and tones are burned into the eprom at the factory.

= Cw speed and tone, courtesy beep and tail timers, and courtesy beep type can all
be changed at any time by owner-password-protected dtmf commands.

* Auxiliary receiver input for independent contral or cross linking repeaters.

* Many built-in diagnostic & testing functions using microprocessor.

* Color coded led's indicate status of all major functions.

* Welded partitions for exciter, pa, receiver, and controller. PEM nuts hold covers.

¢ 3-1/2inch aluminum rack panel, finished in eggshell white and black.

HIGH PERFORMANCE XMTRS &
RCVRS FOR REPEATERS, AF &
DIGITAL LINKS, TELEMETRY, ETC.

FM EXCITERS: 2w continuous
duty. TCXO & xtal oven options.
FCC type accepted for com'l
high band & uht.
= TAS1: 143-174, 213-233
MHz ...kit $109, w/t $189.
* TA451; 420475 MHz 4 A A oy
..kit $109, w/t $189. LS At &F e
« TAS01: 902-928 MHz, o WV ahta = W i L

COR-3 REPEATER CONTROLLER
Features adjustable tai and tme-out

timers, solid-state relay, courtesy beep,
and local speaker ampiifier ........ . Kit $49

CWID. Diode programmed any time in

MINIATURE
ONLY $29 kit, $44 wired /tested

* GaAs FET Preamp similar to LNG, ex-

wmmmm?mm
5/8W x 1 L x 3/4"H. Easily

mﬂsnmrxﬁg;.

*Specily tuning range: 25-35, 35-55, 55-90, 80-120,
120-150, 150-200, 200-270, 400-500 MHz.

LNS-(*)

IN-LINE PREAMP
ONLY $89 kit $ 1 19 wirod /tasted

e GaAs FET Preamp with features similar
to LNG series, except automatically
switches out of line during transmit.
Use with base or mobile transceivers up to
25W. Tower mounting brackets incl.

Specﬂ&r tuning range: 120-175, 200-240, or
400-500 MHz.

COR-4 kit Complete COR and CWID
all on one board for easy construction.
CMOS logic for low power consumption
Many new features. @ EPROM pro-
grammed; specify call kit $99 , w/t $159

HELICAL RESONATOR
PREAMPS

GaAs FET preamps with 3 or 4 section
helical resonators reduce intermod &
cross-band interference in critical appli-
cations. MODEL HRG-(*), $80 vhf,
$110 uhf. *Specify tuning range: 142-150, 150-
162, 162-174, 213-233, 420-470 MMz,

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

AP-3 AUTOPATCH kil. Use with above
for repeater autopatch. Reverse paich
mdphnna line remote control are std

- ...kit $89, wired/tested $149

nP 2 SIMPLEX AUTOPATCH Timing
Board kit. Use with above for

RECEIVING o \HF & UNF AMPLIFIERS.
CONVERTERS R e i S 800,

Low noise converters to receive vhi and
uhf bands on a 10M receiver. Choice of
kit with case & BNC jacks, kit less case
$49, kit w/case $74, w/tin case $99.

"UhF ‘nput’ ranges avail: 136138,

1#145 145-147, 145-1&?3?51?54
-LH-thmulmnﬂ: ;
435-437, 435.5-437.5 MHz.

FM RECEIVERS: e

* R144/R220 FM RECEIVERS for 143-174 3 " 2
or 213-233 MHz. GaAs FET front end,
0.15uV sensitivity! Both crystal & ceramic
if filters plus helical resonator front end
for exceptional selectivity: > 100dB at
+12kHz (best available anywhere!)
Flutter-proof hysteresis , afc
tracks drift. .. kit $149, w/t $219.

MO-202 FSK DATA MODULATOR kit
Run up to 1200 baud digital signals
through any fm transmitter with full
handshakes. Radio fink computers,
telemetry gear, etc. ... kit $49, w/t $79

DE-202 FSK DEMODULATOR kit. For

TRANSMITTING receive end of fink. ... ki $49, wt$79 | * m"g mm hﬁ;ﬁ*mm
CONVE HTE Rs ;i:,l BAUD DIGITAL RF LINKS. Low- . _T_:m FM RCVR, mﬂmmm

packet nelworking  system,
consisting of new MO-96 Modem and
special versions of cur 220 or 450 mHz
FM Transmitters and Receivers. Inter-
face directly with most TNC's. Fast,

diode-switched PA's output 15 or SOW.

XV2 for vh! and XV4 for uhi. Models to
convert 10M ssb, cw, fm, etc. to 2M, 432,
435, and for atv. 1W output.

Kit only $89. PA's up to 45W available.

Request catalog for complete listings.

. : OUR 30TH YEAR!
For complete info, call or write for free catalog. _7*'___._
Send 52 for overseas aw mail.
For casual interest (LS. only), check teader service: allow 3-8 weeks a m o c s c
_ /) ronics, inc.

-.5169, w/t $248.

« R76 EGﬂHﬂH‘I’FHHE\"H'IDrM 50-54, 73-76, 143-174, 213-233 lthI,
w/o helical res or afc. ...Kits $129, w,’tSE'IE

« R137 WEATHER SATELLITE RCVR for 137 MHz. Kit $123, w1 5218,

Order by mail, fax, or phone (s-12, 1-5 eastern time).
Min. $5 S&H charge ror tirst pound pius add1 weight & insurance. 65 MOUL RD. - HILTON NY 14468-9535
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Number 13 on your Feedback card

HAM HELP

We are happy to provide Ham Help listings free on a space avail-
able basis. To make our job easier and fo ensure that your listing
Is correct, please lype or print your request clearly, double
spaced, on a full (81/2" x 117) sheet of paper. You may also up-
load a listing as E-mail lo Sysop to the 73 BBS Special Events
Message Area #11, (2400 baud, 8 data bits, no parity, 1 stop bit.
(603) 924-3343). Please indicate if it is for publication. Use up-
per- and lower-case letiers where appropriate. Also, print num-
ﬂmls carefully—a 1, for example, can be misread as the letters 1
or i, or even the number 7. Specifically mention that your mes-
sage is for the Ham Help Column. Please remember to acknowl-
?jdge responses to your requests. Thank you for your coopera-
ion,

~ Meeded: Manual for Heath Kit LG-1 generator: also schemat-
l:::._fmanual for a Lafayette LA-950 stereo amp. Copies are fine. |
will pay. Buz Chadwick N4GTX, PO Box 1381, Palatine I 60078,
Tel. {708) 358-3603.

| am trying lo locate either owners manual or schematic for

Regency HR-2A 2 meter transceiver. | will pay to copy, or will

-:Sa:gyé;ifd retum. Ted Webb AC4CS, 118 Seabury Dr,, Greenville
15

| need information on replacement parts for a Heath IM-28
VTVM that was modified to a TRVM. The Heath part numbers
are: 150-57 TR1002 S5 diode which is a replacement for a 6ALS,
and 150-58 TR1119 SS triode which replaces a 12AU7. These
are called FETRONS or HINS. Any help in localing these parts,
or specification sheets on any FETRONS would be appreciated.
The other FETRONS | have are TR1006, TR1008, TR1010.

TR1157, and TR1126A. Bob Juranek, 11469 Haggerty, Plymouth
MI 48170-4455. Tel. (313) 459-7718.

1 would like to get in touch with hams who have experience
with Yaesu CAT programming, particulady with the FIF-232 con-
necled to an FT-757GXIl and using some form of BASIC lan-

guage on an IBM PC compatible machine. Bill Schwiegeraht
NBKSG, 1576 Karahill Drive, Cincinnati OH 45240, (513) 247-
4561 days; (513) 851-9698 eves., collect; FAX (513) 247-4561,
or e-mail for Prodigy user ID # BHKD13A.

| would like to contact former students of Nathaniel Narbonne
High School {ex WBERTO) in Harbor City CA, who got their
novice license between 1965 and 1976, We are going to have a
reunion! Marv Fagenson K6HCJ, 2100 Sawtelle Bivd. Ste. 202,
Los Angeles CA 90025. Tel. (310) 478-1777. Thank you.

_Waniad: Genuine Hayes Modem 1200, model with 10 dip
switches. Please write to William Petrisko, PO Box 42376, Tuc-
'f'ﬁn AZ 85733 or e-mail petrisko@evax2. engr.arizona.edu.

anks.

TOUCH TONE DECODER:
s Dccodes DTMF
¢ tones from audio
source, (tape,
phone, radio).

SAY YOU SAWITIN 73!

Displays
numbers on LCD
o ' display, 200
T-2000  $169 ppd. USA
SURVEILLANCE/-
COUNTERSURVEILLANCE
catalog $5.
EMCOM
10 HOWARD ST., BUFFALO, NY 14206
(716) 852-3711

Two METER SPECIAL

MOT MICOR ACC:
8F CABLE $ 9.00 2F SCAN $ 5.00
SPEAKER $ 7.00 4F HEAD, 4F SCAN §12.00
MICS $10.00

GE EXEC [I: 138155 MHz, 40 WATT, DRAWER UNIT ONLY, $45.00 EACH:
WITHACC, $115.00 EACH,

GE EXEC 1I: 42-50 MHz, 50 WATT, DRAWER UNIT ONLY, $65.00 EACH;
WITH ACC, GROUP; $110.00

PORTABLES, STANDARD HX-300, ZCHAN, 132-144 MHZ $75.00 EACH.
50-MOT MICORS T74RTA 3803BASP11—ALL ACC., AS IS $165.00 EACH.
B0 Standard Series, 300 Portable with chargers. 139-150 MHz . . . $115.00
MT 500 HB 150-160, 4F TONE, 1 SETELEMENTS, AS 15 $90.00

CALL OR WRITE FOR CURRENT FLYER.
ALL SALES "CASH™ OR "CERTIFIED FUNDS" SHIPPED BY UPS.

C.W.WOLFE COMMUNICATIONS., INC.

1113 Caniral Avenue
Billings, Montana 59102

* FAX £ FAX %« FAX
(406) 252-8617

* TELEPHONE « TELEPHONE #
(406) 252-8220
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SPY ON THE EARTH

See on your computer screen what 6 or
more U.S., Russian and Japanese satel-
lites see. Make money many ways. Makes
a terrific science project. We manufacture
and sell all the equipment you need. In
business since 1956.

For complete details dial our electronic

bulletin board anytime. 300-2400 baud.
Modem configuration: 8 bits, 1 stop, no
parity: (718)-740-3911. Voice 8AM-1PM:
(718)-468-2720.

Or send $20 for fantastic 8 disk program
set for your IBM-PC.

Vanguard Labs
196-23 Jamaica Ave., Hollis NY 11423

JOIN AMSAT

Support the Amateur Space Program

Amateur Space program.

JOIN TODAY. For more
information packet.
$36 Canada /Mexico, $45 all else.

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 ANSAT
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

It’s Fun! It’s Easy! It’s Exciting!

information,
Or send your dues now, check or charge: $30 U.S.,
($15 towards the AMSAT journal.)

call or write for your free

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

(301) 589-6062; Fax: (301) 608-3410
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NOW—NO CODE!

The Ham Radio Handbook by Don
Stoner gets rave reviews as the best train-
ing aid to help you earn the no-code ham
license. Over 200 pages, packed with in-
formation—all the test questions, correct
answers and the theory behind the ques-
tions. Only $9.95 ($2.00 S&H).

YOU CAN PASS THE CODELESS
HAM RADIO TEST AND WE

GUARANTEE IT!

It's easy and fun with the NARA Educa-
tion Package. You get Don Stoner's Ham
Radio Handbook, IBM or Macintosh com-
patible software to test your knowledge I
after you have studied the book; an exten-
sive list of Volunteer Examiners you can |
contact, the FCC Rules and Regulations
for ham radio, a copy of Amateur Radio
King of Hobbies, plus a bonus copy of our
journal, The Amateur Radio Communica-
tor, by mail. The NARA Education Pack-
age is only $29.95 for the IBM or $49.95
for the Mac version ($3.00 S&H).

Join NARA today and enjoy the exciting
world of ham radio — and beginners don't
need to know the code! A one-year NARA
membership & subscription to The Ama- |
teur Radio Communicator is only $10.00.

& -
NUINARA A |

MNATIONAL AMATEUR RADIO ASSOCIATION

P.0O. Box 598, Redmond, WA 98073
Orders Only 1-800-GOT-2-HAM
Inquiries (206) 869-8052

CIRCLE 223 ON READER SERVICE CARD
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Amateur Radio Via Satellite

Andy MacAllister WA5ZIB
14714 Knightsway Drive
Houston TX 77083

Korean Star Rising

In late July a new amateur-radio
satellite is scheduled for launch from
Kourou, French Guiana. If all goes
well, the satellite, KITSAT-A, will be-
come an OSCAR (Orbiting Satellite
Carrying Amateur Radio). The satellite
builders in England have announced
further payload details since the brief
system description presented in the
April 1992 "Hamsats" column.

The University of Surrey in England
teamed up with the Korean Advanced
Institute of Technology (KAIST) in
1990 to begin a joint educational effort
to build a satellite adhering to the
IARU (International Amateur Radio
Union) definition of an amateur-radio
satellite. The project has progressed
rapidly through the cooperative efforts
of the experienced UoSAT engineers
and the KAIST student-engineers.
KITSAT offers all the qualities built into
UoSAT-OSCAR-14 and 22, but with
some new and exciting features.

Current Technology

KITSAT-A carries a packet commu-
nications system with a digital store-
and-forward unit like its predecessors,
but with 13 megabytes of memory.
Due to the availability of mature high-
speed communications software, KIT-
SAT will go to orbit ready for operation
by any station currently active via U-
0O-22. Over the more populated parts
of the world, U-O-22 has been full to
capacity with user file transfers. The
9600 bps (bits-per-second) format of

Photo A. The KITSAT-A microsatellite enters ther-
mal-vacuum testing (5/11/1992). H.S. Chang re-
moves the lifting frame as H.S. Kim looks on. Phofo

by J.W. Ward GO/KEKA.

U-0-22 activity has performed very
well and will be continued with the
new satellite.

U-0-22's Earth Imaging System
has proved quite functional and popu-
lar. Pictures of the Persian Gulf area
during the Kuwait war clearly showed
plumes of smoke from the burning oil-
well fires. KITSAT carries a similar
camera system. The basic CCD
(charge-coupled device) unit has a
resolution of four kilometers.

KITSAT Advances

Higher data speeds are possible
with KITSAT. Although the main sys-
tem is designed for 9600 bps, experi-
ments are planned using digital signal
processing up to 38,400 bps. KITSAT
Project Manager Jeff Ward GO/K8KA
is enthusiastic about the incorporation
of very-high-speed data communica-
tions through an amateur satellite, but
is most intrigued by the new imaging
equipment.

One of the most exciting additions
to KITSAT is a second CCD camera
with a telephoto lens assembly. It pro-
vides up to a 400 meter resolution.
This level of definition allows identifi-
cation of man-made structures from
space. The wide-angle camera can be
used to spot areas of interest while the
telephoto system can zoom in on the
iarget area.

The cameras are just one part of
the complete Earth Imaging System
(E1S). Both CCD units are connected
to a Transputer Image Processing Ex-
periment (TIPE). Manipulation of the
image data can be performed in orbit
prior to transmission to earth without
heavy reliance on other comput-

ing resources on the spacecratft.

KITSAT carries a Digital Signal Pro-
cessing Experiment to be used for
speech synthesis, store-and-forward
voice messages, and high-speed data
modulation and demodulation.

Hamsat satellite telemetry has
been sent by voice synthesizers listing
numeric sequences for over a decade,
beginning with UoSAT-O5CAR-9.
Simple words and phrases have also
been possible. The KITSAT system is
capable of multilingual messages. The
speech system is limited only by the
imagination of the programmers.

The Korean Amateur Radio League
is working in conjunction with KAIST
to develop simple, dedicated hand-
held receivers for KITSAT reception.
Plans are to distribute these inexpen-
sive 70cm units to schools. Messages
of all types will be loaded into the
satellite’s memory for broadcast to
amateur radio operators, experi-
menters and educational institutes.

Other experiments with the voice
message forwarding potential of the
system have not been defined but will
begin when the satellite is in orbit. Re-
al-time conversion of a digital uplink
signal to an FM voice downlink for re-
peater style operation is a possibility.

AMSAT-OSCAR-10 and Fuji-OS-
CAR-12 were both severely affected
by radiation damage. Amateur-radio
satellite designers are increasingly in-
terested in studies of the effects of ra-
diation on all types on electronic cir-
cuits. Radiation detection experiments
have been flown on previous amateur
satellites, but at low altitudes.

KITSAT carries a Cosmic Ray Ex-
periment (CRE) to measure total radi-
ation dose encountered by the space-
craft and to detect highly-energetic
cosmic rays. All the satellite’s onboard
systems, including the computers,
power systems, memories and solar

cells, will be monitored.
Phase-3-D, the
current high-or-

Photo B. The KITSAT-A logo.

Table 1. KITSAT-A Frequency Chart

UPLINKS: 145.850 MHz Primary access channel
145.900 MHz Secondary access channel
DOWNLINK: 435.175 MHz

bit satellite under construction, will en-
counter radiation levels similar to
those seen by KITSAT. Information ob-
tained from the KITSAT measure-
ments will be extremely useful to
Phase-3-D designers. Data formats
will be available from the KARL,
KAIST and the University of Surrey via
AMSAT-UK.

The primary payload traveling with
KITSAT is an oceanographic satellite,
Topex/Poseidon. A microsatellite, S80-
T, will also go up on the same late-Jduly
flight of Ariane V-52. The anticipated
orbit is circular with an altitude of 1330
kilometers and a 66-degree inclina-
tion. No other OSCAR has been
placed in such an orbit.

The inclination, or angle of the or-
bital plane with respect to the equalo-
rial plane (equator), for KITSAT is not
as high as other low-earth-orbit ham-
sats. Most are in polar orbits with incli-
nations of at least 80 degrees (90 de-
grees would be directly over the
poles). KITSAT's inclination is also not
as low as a high-inclination shuttle or-
bit (typically 57 degrees). The result of
the 66-degree inclination will be no-
ticed by those in high latitudes since
the orbit will have characteristics simi-
lar to the shuttle, but at a much higher
glevation.

An altitude of 1330 kilometers is
similar to that of AMSAT-OSCAR-7,
which is currently circling the earth
near 1460 kilometers. For those who
were active via A-O-7 in the '70s, an-
tenna pointing was relatively easy and
passes lasted long enough to make
several contacts. DX was even possi-
ble from south Texas to parts of West-
ern Europe. RS-10/11 is near 1,000
kilometers, while the current microsats
and UoSAT-OSCAR-11 are even low-
er. KITSAT's orbit will provide users
with longer access times and slower
apparent Doppler-shift-to-signal fre-
guencies.

Communications Via KITSAT

Operation via KITSAT will be easy
for those already on U-O-22, The
satellite’s frequencies are shown in
Table 1. KITSAT transmits and re-
ceives 9600 bps FSK using the AX.25
protocol. The programs currently avail-
able of U-O-22 access will allow
telemetry files, experiment data, pic-
ture files from the cameras and user-
uploaded files and messages to be
downloaded.

Sources at the University of Surrey
anticipate that 95 percent of the satel-
lite's operating time will be devoted to
normal 9600 bps communications.
The rest of the time will be used for
experiments with voice, higher-speed
data and other DSP activities.

KAIST earth station HL@ENJ in
South Korea will manage KITSAT's
activities, while the University of Sur-
rey in England will provide advice as
needed. Current plans focus on oper-
ating KITSAT as a satellite dedicated
to the amateur radio satellite service.
Exciting times are on the horizon for
the first hamsat sponsored by South
Korea.

73 Amateur Radio Today * July, 1992 53



HomMING IN

Number 15 on your Feedback card

Joe Moell, FE., KEBOV
PO Box 2508
Fullerton CA 92633

RDF Opportunities Abroad
and at Home

Enhancing international good will
and advancing communications and
technical skills are two of the five pur-
poses of amateur radio. We all know
that because it says so in the begin-
ning of FCC Part 97. Radio Direction
Finding (HDF) competitions are a per-
fect way for hams to do both and have
a barrel of fun at the same time.

As | write this, it has been a month
since this column broke the news of
an invitation for U.S. foxhunters to par-
ficipate in the Ukrainian RDF Champi-
onships in September (see “Homing
In” for April 1982). | am astonished at
the small response so far.

John Douglas N@ISL, Technical Di-
rector of the Foundation for Amateur
International Radio Services (FAIRS),
reports only a trickle of inquiries so far.
One of the respondents is of Ukrainian
descent, intrigued with the program
mostly because of the opportunity to
visit his homeland.

Why haven't hams jumped al the
chance to take part in an adventure
like this? John suspects that some
may fear the political situation in that
part of the world. He points out that
unrest is severe in Armenia, Georgia,
Moldavia, and Azerbaijan, but not in

Photo A. Igor Shewchuk UB5SBD shows off his com-
puter-controlled fox-box on the frain ride to Lvov.
Hunters check in by inserting an oplical card into a
reader, which records compelitors’ limes and trans-
mits this data via radio link to the judges. (Photo by

NOISL)

Radio Direction Finding

the Ukraine and central Russia. Be-
sides, your hosts will be taking good
care of you.

“It was almost amusing the way we
were guarded and herded on our last
trip,” John says. “There's always the
risk of some sleazy guy sliding up to
you on the street and saying, Do you
want to buy some rubles?" But you
can see him coming half a block away.
As one would start to approach, about
six very loud Russian hams would be
beiween me and him, and he would
be gone.” Instead of the tourist hotels,
RDFers are invited to stay in Ukrainian
hams' homes. You won't be sampling
night life in the evening. Instead, you
will probably be at someone’s ham
station, working the worid.

“Lvov is a very European city, 40
miles from the Polish border,” John
says. “The best way to get there is to
fly to Moscow, then take the ovemnight
train for the 700-mile trip to Lvowv. Trav-
el on the train is an absolute joy. You
see the countryside from European
style coaches with tables and a ma-
tronly old lady who insists that you
drink all the tea you can. The people
are as warm and sharing as any |
have ever known."

soviet hams are just as innovative
as hams anywhere else, but they lack
many of the resources we take for
granted. If you think getting parts for
your do-it-yourself ham gizmos is
hard, imagine the plight of hams in for-
mer iron-curtain countries.

John tells of his experiences on the
train, meeting foxhunt or-
ganizer lgor Shewchuk
UB5SBD. “He brought
some hand-built foxes
that he was working on,
which also did the scor-
ing and offloaded via 2
meters all of the competi-
tors’ check-in times (Pho-
to A). It had an optical
reader and he was hand-
manufacturing all the little
optical cards. He wanted
me to look at it, suggest
some changes and see if
| could get him some
parts.” Time is getting
short to make arrange-
ments for this event.
UB5SBD says, "“You
Americans don't have to
send your champions.
We'd love to show it to
anyone who is interest-
ed”

If you think you're
ready for a world-class
foxhunt, and you think
you would make a good
ham ambassador, write
to NOISL at 19164-147th
Street NW, Elk River MN
55330,
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Photo B. Radio foxhunting has long been a popular children’s sport in Europe
and Asia, but nowhere more than in the former Soviet Union, where it was spon-
sored by the military and taught in the schools.

East and West—Different Styles

It is clear to me that there would be
more interest in the Lvov opportunity if
there were more similarity between
RDF contesting in the USA and fox-
hunting in the rest of the world. Euro-
pean and Asian hunts are all on foot,
with multiple transmitters on a course
that covers several kilometers. Unless
you are in great physical condition,
you're doomed to an embarrassing
rear-guard finish in these sprints.

While there are several age cate-
gories, international foxhunting is pri-
marily a spart for young boys and girls
(Photo B). The primary purpose is to
teach and reward physical conditioning
and orienteering skills, with radio/elec-
tronics proficiency as a secondary as-
pect. The vast majority of European
contestants are not licensed hams.

Here in the USA, hams don't think
of transmitter chasing as a body build-
ing activity. We go T-hunting for a so-
cial experience or for a technical chal-
lenge. Unlike elsewhere in the world,
we have the additional freedom to use
our RDF skills for self-policing or to aid
in volunteer search and rescue. It is an
activity for ham clubs, not youth
groups.

By not having the opportunity to
participate in radiosports, young peo-
ple in the USA are missing out on a
good thing. Over the years, other inter-
national sports (like soccer) have
found their way into our schools, so
why not foxhunting?

Perhaps some of you readers are in
a position to help make this happen. |f
you are a teacher who is including ham
radio in your curriculum (Bless youl),
consider adding foxhunting to the ac-
tivities. No more classroom time avail-
able? How about putting it into your
school's physical education program? |
would have enjoyed foxhunting more

than any other activity we did in phys.
ed. when | was a kid.

Are you into orienteering? There
are so many similarities that orienteers
should feel right at home on a foxhunt
course. I'd like to hear from people
who can tell me how to get orienteers
and foxhunters together.

N@ISL would like to see two-way
exchanges with UA-land foxhunters.
“We could invite a young Russian or
Ukrainian here with his RDF gear and
have him teach it to clubs or interested
groups,” he says. “If three ham clubs
picked up the cost of getting one here,
and split the housing for a couple of
days each, we're talking about a very
small budget.

What are your thoughts? Write me
at the address above. | try to answer
the mail promptly. {(Hint: Letters in-
cluding self-addressed stamped en-
velopes go to the top of the pile.) You
can also catch me on CompuServe
(75236,2165) or Internet (JoeMoell
@ cup.portal.com).

Turning to Technical Topics . ..

At the end of a mobile T-hunt, you
often have to get out of your car and
beat the bushes. That part of the hunt
is called the "sniff.” Sniffing your way
fo a concealed 146 MHz transmitter is
tricky if all you have is a 2 meter hand-
held rig.

The “body shield” sniffing technique
loses its effectiveness as you ap-
proach a high-powered T because you
can't attenuate the signal enough to
determine direction and level changes.
You can try tuning 5 or 10 kHz off fre-
quency to knock down the signal, but
the effectiveness of that ploy depends
greally on the modulation characteris-
tics of the fox’s signal.

You can build special sniffing gear,
such as field-strength meters and du-



Photo C. Quads for 440 MHz are compact and highly directional. This is a com-

mercial model made by Alabama Amateur Electronics, modified for mast connec-
tion at the center of gravity, with a ferrite balun added.

al-antenna RDF sets. But the hand-
held would be good encugh if you
could just get the hider to reduce pow-
er by 60 dB as you get within striking
range. If you have a dual-band (2 me-
ter and 70 centimeter) HT, you can get
the same effect by sniffing the third
harmonic.

FCC rule 97.307(e) limits the allow-
able harmonic power of 2 meter trans-
mitters. If the hidden T runs less than
25 watts, each harmonic may not ex-
ceed 25 microwatts. If you think that's
too puny for sniffing, think again.

“Every 2 meter transmitter I've
hunted has put out enough third har-
monic to make it sniffable once I'm in
walking range,” says Martin Hasa
KBEMAH, who has used this trick for
some time.

Not only does switching to the third
harmonic give you instant attenuation,
it also allows you to use a smaller,
highly directional antenna for the sniff,
Elements on a 70cm quad are only 6-
1/2 inches on a side. The quad shown
in Photo C has a boom length of 21
inches. You can carry it with the at-
tached mast as shown, or eliminate
the mast and just hold it by the rear of
the boom.

Many scanners receive the 70cm
band, but most don't have S-meters,
so it's harder to get good bearings
with them. A dual-band HT modified
for extended receiver frequency range
(to go below 440 MHz when the T-
hunt is on 146.665 or below) is ideal.

(Here is an “electronic countermea-
sures” hint for hiders: If you think
hunters will be sniffing on your third
harmonic, use the maximum legal lev-
el of deviation. If you run +/- 5 kHz de-
viation on 2 meters, your 70cm har-
manic will deviate +/- 15 kHz, exceed-
ing the passband width of most UHF
receivers. They will still be able to hunt
you, but it will be more difficult.)

Pattern Perfection

Quads for 70cm are an easy home-
brew project, or you can buy one
ready to go. Not only are they fine for
harmonic sniffing, but they are used in

my area for mobile hunts on 446 MHz
FM.

Note in the photo the non-metallic
(PVC pipe) mast and tee couplings |
use to preserve the quad's directional
pattern. There are two tee fittings fas-
tened to the boom, one for vertical po-
larization and the other for horizontal.
The hider is allowed to use either po-
larization, so quick changing is impor-
tant.

The directional pattern of a quad is
never perfect. Unwanted side lobes
and back lobes can show up for a
number of reasons. One common
cause is signal pickup by the shield of
the feed line. A balun at the feed point
eliminates the problem, but typical
sleeve baluns, called “bazookas,” are
frequency-sensitive and their dimen-
sions are critical at UHF.

| solved a pesky sidelobe problem
on this quad by using ferrite beads as
a choke balun. It takes two dozen
beads (4-1/2 inch balun) to insure that
all outside shield RF currents are at-
tenuated to insignificant levels. You
can use this trick on any VHF or UHF
beam, but be sure to pick the right fer-
rite material.

At 2 meters, #43 beads (part num-
ber FB-43-2401) are optimum. That
mix is usable from 6 meters well into
the UHF range. A better material for
use above 400 MHz would be #64, but
#64 beads of this size are not avail-
able.

Cut the coax jacket back and slip
the beads over the shield braid before
installing the end connector. The inner
diameter of the beads (0.197 inch) is
too small to put them over the jacket.
Put tape or shrink sleeving over the
whole balun if you like, but don't worry
about shorting anything with the
beads. Ferrites for these frequencies
are non-conductive.

My source for beads is Amidon As-
sociates, PO Box 956, Torrance CA
90508; (310) 763-5770. The cost Is
$4.50 per dozen or $16 per hundred.
There is no minimum order quantity,
but Amidon charges at least $4 per or-
der for shipping and handling.

THE ANSWER IS GAP TECHNOLOGY = THE ANSWER IS GAP TECHNOLOGY

An Antenna for limited space
that doesn’t limit my abhility?

Yes...the answer is GAP’'S
revoiutionary new Eagle.

& If you're looking for an antenna that
COMPLETELY kR can outperform the others and give
PRETUNED BANDWIDTH you the edge, you're looking for a
sl GAP. The Eagle DX-VI is the newest
ELBVATED qﬁaflng from the penple whp rg*.rﬂlu-
P il GAP FEED tionized antenna design, eliminated
1 =1 EarTHLOss earth loss and put your power
A |0 where it counts. The new Eagle
i :/I answers your toughest demands —
an 3¢ 0 for optimum efficiency in tight
Lo NO places. Ground, pole, roof or tower
TRAPS || ¢ ouEen  mount. Put it up. Turn it on, No tun-
Ly — ing. No frustration. GAP delivers
MOUNTE_ everything but the hassles. And —
GAP delivers at a fraction of the cost
of the “'so-called’’ competition.
The Eagle DX-VI
Pat Pend. 40m 20m 17m 15m 12m 10m
pﬂsuﬁmum
All out
efficiency. 6010 Bldg. B
N. Old Dixie Hwy.
::ﬂ'l]lﬂnﬂnm. Vero Beach, FL 32967
GAP gets It (407) 778-3728
all out. Commercial Inquiries Invited

THE ANSWER IS GAP TECHNOLOGY *» THE ANSWER IS GAP TECHNOLOGY
CONTACT ADVERTISER DIRECTLY

TALK WITH THE KNOWLEDGEABLE PEOPLE AT

UEMENT

ELECTRONICS
FEATURING AN EXTENSIVE LINE OF ICOM PRODUCTS

ALL MODE HF
BASE STATION

$2399

#1C-765

ICOM]|

o |C-12 GAT 1.2 GHZ HT $324.00
* |C-R1 WIDEBAND RECEIVER $519.00
« |IC-R100 WIDEBAND RECEIVER $599.00
* |C-735 ALL MODE HF TRANSCEIVER $899.00
¢ |C-725 ALL MODE HF TRANSCEIVER $799.00
o |C-3SAT 220 MHZ HT $319.00
* |C-726 ALL MODE HF TRANSCEIVER $1089.00

1000 S. BASCOM AVENUE
SAN JOSE, CA 95128

Call us at (408) 998-5900
Since 1933
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Monster ATV Rockets

Just north of Edwards Air Force
Base in the Mojave Deser, | cruised
along the edge of a large dry lake bed.
At the end of a litile-travelled dirt road,
| drove past the liquid fuel rocket en-
gine tesl stand and parked next to a
Quonset hut where a number of folks
were assembling the solid fuel rocket.

A NASA experiment in progress?
Mope . . . | had just arrived at the “Mis-
sile Test Area” for the Reaction Re-
search Society. This group consists of
a number of experimental rocketeers
who meet periodically in the desert to
test out their new creations. We're def-
initely not talking about your typical
hobby store variety of model rocket—
some of their rockets are what | would
consider full-scale!

The ATV Rocket

Inside the Quonset hut, Bruce
Markle of San Diego was busy assem-
blng his 6-foot-tall solid-fuel rocket.
Bruce's rocket had a very intriguing
tail-fin assembly. To stabilize the rock-
et from rolling during the flight, he had
“rollerons”™ mounted in two of the fins.
Similar to the devices used in
Sidewinder missiles, each rolleron
consisted of a 2-3/4" milling wheel
(available from machine tool shops)
which was mounted vertically within a
hinged surface in two of the tail fins.
The edge of each wheel is grooved in
much the same way as a water wheel.
This allowed Bruce to spin up each
rolleron with compressed air to several
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Photo B. Liftoff of the ATV rocket.
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thousand RPM before liftoff. In addi-
tion, the rollerons would continue spin-
ning as the rocket flew through the air
at high speeds. During flight, if the
rocket attempted to roll, the rolleron-fit-
ted fin would compensate due io gyro-
scopic action. _

In addition, Bruce could move the
other two fins (acting as one surface)
via R/C control to actually steer the
rocket during the flight.

Since Bruce's rocket was over 4" in
diameter with a large payload compar-
ment, and since it was so incredibly
stable, it seemed to be the logical vehi-
cle for some live ATV experiments!

Mike Henkoski KC6CCC teamed up
with Bruce and built a very compact 6-
watt ATV transmitter/camera package
designed to fit snugly within the rocket.
The payload consisted of a PC Electron-
ics ATVM-70 micro-ATV transmitter (see
the July "91 issue of 73, page 9), a 6-
watt amplifier brick and a miniature B/W
TV camera (similar to the Micro Video
Products CX-102 or the GBC CCD-
100). Mike mounted everything in a Bud
box and PC board material reinforced
with brass strips. Mike's package was
so well made, it looked like you could
drive a truck over it with no ill effects!

Just outside of the camera porthole,
a small mirror was epoxied in place to
direct the camera view towards the
ground to see the spectacular lifoff.
Right above the mirror, a half-wave
dipole was mounted for the 434 MHz
ATV downlink. The “V"-shape of the
dipole helped make it more aerody-
namic and also improved the
impedance match.

A Spectacular Liftoff
Just prior to liftoff, two jets of com-

b

Photo C. The “landing.” The ATV package mira-
cously survives the impact amidst the remains of
the rocket,

Photo A. Bruce Markle readies his R/C-controlled, ATV model rocket for flight.

pressed air spun up the rollerons to
several thousand RPM. As we all kept
our distance, the fire command was is-
sued and, in an impressive display of
smoke and flame, the rocket raced for
the sky. Inside the hut, we could all
ride along with the rocket by watching
the ATV downlink. With the high-power
ATV transmitter we received absolute-
ly P-5 snow-free images throughout
the flight. The rocket made it up to

about 1200 feet in just a few seconds.
The rollerons worked amazingly well,
absolutely NO spinning was observed
in the video downlink, just a beautiful-
ly stable view of the desert floor dis-
appearing below.

Splat!

As the parachute ejected, disaster
struck! The elastic shock chord con-

Photo D. M.-Re H&nkaski KCECGC rdasigner of the
ATV package) pulls the ATV payload out of the rub-
ble and is amazed fo find it in perfect working order!
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Photo E. Individual rocket sections. The ATV package (shown in the foreground

next to the rocket engine) was mounted just below the nose cone section.

necling the parachute to the body of
the rocket snapped in two and the
rockel (with ATV payload) plummeted
rapidly to the ground below. We all
watched in stunned silence as the

rocket hit the ground with a sickening
“whump” just 100 feet from the hut.

As the dust settlied, all that re-
mained of the rocket was the tail-fin
assembly and a large pile of twisted
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Figure 1. Diagram of David Crisalli’s liquid fuel rocket which will lake ATV to over

200,000 feet this fall.

Photo F. Close-up view of the small mirror which directed the camera view [o-
wards the ground. The ATV transmit antenna consisted of an inverted-V style
dipole located just above the mirror.

rubble. We all wondered if any recog-
nizable pieces of the ATV payload
could be found. After digging around a
bit, we found a few shards of electron-
ic components: a bit of a resistor, a
partial capacitor and a couple of rub-
ber buttons. It tumed out to be all that
was left of a Radio Shack timer. At the
bottom of the pile we were astonished
to find the slightly bent, but completely
intact ATV package. We were even
more amazed when Mike KC6CCC
applied power 10 the transmitier and
we were lreated with a perfect picture.
It takes a REAL licking and keeps on
ticking! We estimated that the rocket
had hit the ground going over 150
mph and produced over 1000 Gs on
the package during the impact.

Future Flights

Bruce Markle's rocket was a scale
model of a liquid-fueled rocket that
David Crisalli is currently building. In
fact, this flight was a test to see how
the guidance system and the ATV
payload performed in order to prepare
for the mega-flight later this fall.

David Crisalli's liquid fuel rocket
will stand just under 20 feel high, will
be 12.5° in diameter, and will weigh
in at 380 pounds (see Figure 1). Using
a mixture of kerosene and liquid oxy-
gen, the engine can produce 1,000
pounds of thrust for upwards of 45
seconds. David hopes to reach a top
altitude of over 200,000 feet with this
flight (currently scheduled for early
fall). He is hoping to gain permission

to fly out of the White Sands, New
Mexico, area.

This rocket will have a fairly large
payload area. Current plans are to fly
the 6-watt ATV package with a B/W
camera (and possibly a color cam-
corder) and a 2 meter telemetry down-
link. The line-of-sight range at this alti-
tude will exceed 550 miles. David has
room for some additional payloads
and would be happy to fly other pack-
ages as space permits.

This flight should provide us with
some very speclacular ATV footage
during its trip to the very edge of

space.
Join in the Fun

If you would like more information
about the Reaction Research Soci-
ety's activities, you can write to them
at the following address (they also of-
fer a newsletter): Reaction Research
Society, P.O. Box 90306, World Way
Postal Center, Los Angeles CA 90009.
For more information aboul the liquid
fuel rocket you can contact David
Crisalli, 3439 Hamlin Ave, Simi Valley
CA 93063. To learn more about the
scale model version shown in this col-
umn you can write o Bruce Markie,
5944 Portobelo Court, San Diego CA
92124.

For those of you interested in build-
ing large rockets, there is a publication
called “High-Power Rocketry™ put out
by the Tripoli Rocketry Association,
Inc., P.O. Box 40475, St. Petersburg
FL 37743-0475. H
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gram is also available from the 73 BBS
8,000 Channels for the Ramsey  °"2"5>4 9343 under the filename
FX-146 “FX146MOD.BAS.” Cecil A. Moore
See the above article in the June 'S2is- KG7BK
sue of 73, page 10. Although the PC board
foil pattern and the parts placement dia-
gram are correct as shown, the schemalic
diagram (Figure 1) has three errors. The
“+RPT" and the "-RPT" lines are re-
versed in the schematic and the value of
the capacitor atiached to the Vcc lead on
the bottom EPROM should be changed
from a 0.1 uF value to 10 pF. In addition,
the program to determine the EPROM fre-
guency select data is missing the "~ divide
by" symbols in lines 70 and 90. Also, the
values in lines 100, 110 and 120 have
been changed in the new version. See the
figure for the correct program. This pro-

Ask Kaboom

in the June '92 "Ask Kaboom" column
the following sentence was inadveriantly
changed: “Instead of sending the same
byte over and over, the delta modulator
simply sends it once: analog with a code
telling the demodulator how many times it
is to repeal.”" The senlence should read:
“Instead of sending the same byte over
and over, the delta modulator simply sends
it once, along with a code telling the de-
modulator how many times it is lo repeal.”
Michael Geier KB1UM

only $89
SEE THE SPACE SHUTI'LE 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, 3or4and a70 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.

The BASIC program for obtaining the HEX address and HEX memory

contents for the two EPROMSs Is listed below:

10 FOR N% = 7000 TO 9000

20 F = (20*R%)

30 FFP=(F-140000!) /10 :FFFV=FF

40 UFF%=FFF%® MOD 10:FFFe=FFF%\10

50 TFFR=FFF® MOD 10:FFF¥=FFFY\10

60 HFF¥=FFF% MOD 10:FFF¥=FFF%\10

70 ADRA=UFFR\Z+TFF¥*8+HFFAV*128+FFFre*2048

B0 PLDATAY=N%® MOD 256

90 PHDATAY=N%\256

100 IF F>=145100' THEN IF F<145500' THEN PHDATAY=PHDATAN+128
110 IF F>=146600"' THEN IF F<l47000' THEN PHDATAS-—PHDATAR+128
120 IF F>=147000' THEN IF F<147400' THEN PHDATAY=PEDATAN+E4
130 PRINT "FREQ®™, “NUMEER", "PROM ADR*, "HIGH BYTE", “LOW BYTE"
140 PRINT F N%*4, HEXS (ADRA) "E" , HEXS (PHDATAS) "H", HEXS (PLDATAA) "H" : PRINT
150 IF INKEYS="" THEN GOTO 150

160 NEXT 5%

170 EMD

(818) 447-4565 m-tBam-5:30pmpst.  Visa, MC, COD

P.C. ELECTRONICS Tom (WEORG)
2522-WG Paxson Ln Arcadia CA 91007 Maryann (WB6YSS)

=SHATTERED

THE PRICE BARRIER!

THEY HAVE ALWAYS BEEN GREAT CAMERAS,
NOW THEY HAVE GREAT PRICES, ALSO!

THE CCD-100 B--170=5
FAMILY TOO

MINIATURE CCD
CAMERAS THAT LOW
ELECTRONICALLY TO

- COMPENSATE FOR ALL PUBLISH!
N OUNTED FROM WSS | LIGHT CONDITIONS!

NO AUTO IRIS LENS NEEDED - USES VARIABLE
HIGH SPEED ELECTRONIC SHUTTER!
ALL CAMERAS COME STANDARD WITH A
BUILT IN 4MM F1.4 WIDE ANGLE LENS!

CCTV CORP

315 HUDSON STREET, NEW YORK, NY 10013
212-989-4433 - 800-221-2240 - FAX 212-463-9758 - TELEX 426471

Figure. The updated program (o determine EPROM frequency select dala for the
RAMSEY FX-146 modification.

IW-100 IN-WALL CAMERA
INSTALLS IN ANY SINGLE
GANG ELECTRICAL BOX!

SD-100 SMOKE DET. CAMERA
CAMERA IS BUILT INTO
A REAL SMOKE DETECTOR!

CCD-100

CAN '|1:f-"HHH.f' Jl' IQUE 1

SM-100 SURFACE CAMERA
CAN BE MOUNTED
ON ANY SURFACE!

IS-100 SPEAKER CAMERA
AN OPERATING SPEAKER
WITH A BUILT IN CAMERA!

CD 100 DOOR CAMERA

INSTALLS IN ANY DOOR

PC-100 PICTURE EAMEH‘.A

1 § o TIJ-|| A MY 1D
:‘-_IJI_ il "~ -'_.I'.._. ! LI

CIRCLE 123 ON READER SERVICE CARD



Receive Converter Adapter Continued from page 34

Converter Adapter
- RiG ANT= 144 10 148 Mg
AF From Amtenna
143 1o 145 Mz
and CNVTR
L] I | _1"
2-Meter Rig 223 1o 225 Mhz RF e e
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Figure 6. An alternative circuit for the 220 MHz converter using an

80 MHz local oscillator.

tally and L2 is mounted vertically in Figure 8A—
though this could be reversed if you adjust the spac-
ing and positioning of the mounting pads. The com-
pleted oscillator, preamp and mixer can be mounted in
the same chassis with the Receive Converter Adapter
or in a separate housing. | use threaded stand-offs to
mount the modules in their enclosure.

Coax Section Trimming with a Grid-Dip
Oscillator (GDO)

A Gnd-Dip Oscillator (GDO), or solid-state
equivalent, can be used 1o fine-tune the quarter- and
half-wave coax sections. (Remember when most
electronic devices had grids?) The first step is to
create a small loop between the coax center conduc-

Figure 7. Schematic diagram of the local oscillator.

tor and shield at one end of the coax. Leave the other
end of the coax open. Using a GDO coil selected
to cover a range lower than the expected frequency,
couple to the coax section loop and tune the GDO
for a dip to indicate the resonant frequency of the
line—moving higher in frequency until a dip is
found. This is important in finding the true resonant
frequency and avoiding false peaks. Trim the line by
small cuts to obtain the desired resonant frequency.
The same procedure can be used if you want to use
the half-wave coax section, but the dip indicted will
be at half the desired frequency. As an example, a
properly timmed half-wave coax section at 147
MHz will present a “dip” to the GDO at 14772, or
73.5 MHz

Checkout

a)

With everything con-
nected to the proper con-
nectors on the converter

cn

adapter, start with your
transceiver in the low
power position. (It is im-

[ e portant that the converter
or another 50 ohm load is
— “‘:“ connected to the converter

port during receive [0

minimize losses due to
the reduction in signal
which would result from

the unterminated quarter-wave section of coax =2.)
If possible, perform the initial checkout with a 50
ohm load to minimize the effects of an antenna
SWR. Leaving the low-pass filter out during check-
out may also be helpful. Transmit operation should
be normal, with minimal differences noted from
operation with the converter adapter out of the line
to the antenna or dummy load. If abnormal opera-
tion such as reduced power out is indicated, check
for correct converter adapter cable connections and
check for coax section shorts. That’s all there 1s
fo it!

Operational Considerations

Power capability: The converter adapter has been
used with transmitter outpuis up to the 40-45 watts
level. The RG-59/U cable can handle this power
with no problem and the diodes have stood up well.
At the other extreme, even operation at 100 mW
should provide enough RF at the diodes to cause
them to operate properly in this circuit.

Receive converter protection: Diodes D1 and D2
provide protection to the receive converter during
transmit. Even with the diodes conducting, some RF
1s present at the converter port. Rough measure-
ments with an RF probe-VTVM combination have
shown the RF level to be over 1 volt. This should
not bother the output of most converters, especially
not the DBM types described, but it is something to
be aware of before trying this approach. 73]

C1

C2, C6

C3, C7, C8, C9, C10, C11
C4

G5

C12,C13,C14,C15
L1
L2

L3
L4
R1, R2
R3, R6
R4, R7
RS

Input 12 VOC

Woo a RS

Q1, Q2
U1
U2
Y1

Figure 8 (a). Front side parts placement for the local oscillator.

(b). Reverse side parts placement.

Parts List

10 pF ceramic trimmer or equivalent

0.1 uF disc ceramic capacitor, 16-20 volts

0.01 pF disc ceramic capacitor, 16-20 volts

18 pF NPO ceramic capacitor, 16-20 volts

56 pF NPO ceramic capacitor, 16-20 volts

0.001 uF feedthrough bypass capacitor, 16-20 volts
5 turns no. 28 enameled wire, 0.1" 1.d., 0.2" long
8 turns no. 28 enameled wire, 0.17 i.d.,

0.2° long on a slug-tuned form.

0.22 to 1.6 pH miniature RF choke

0.10 uH miniature RF choke

1,000 ohm 1/4 watt carbon film resistor

470 ohm 1/4 watt carbon film resistor

100 ohm 1/4 watt carbon film resistor

47 ohm 1/4 watt carbon fiim resistor

120 ohm 1/2 watt carbon film resistor

2N3563 NPN ftransistor or equivalent

7805 or equivalent 5-volt regulator

Mini-Circuits Lab MAR-4 MMIC amplifier

5th overtone, series-resonant crystal

90 MHz, 77 MHz, or 80 MHz (see text)

DBM SBL-1 double-balanced mixer (Mini-Circuits Labs)

73 Amateur Radio Today « July, 1992 58




Number 17 on your Feedback card

Circuirs

Great Ideas From Our Readers

Wi 2100k 210k

A

4

i3
N

IC=4045 CMO5
HEX INVERTER

DHOOES
I &0 [ 4]

VouT

Figure 1.

TRANSFORMER

e

GATE EQUIVALENT

Figure 2.

Inverting Power Supply

How many times have you needed a
low-current negative voltage for that op
amp or RS-232 circuit? Figure 1 is a circuit
| came up with to do the job. | used a 4049
CMOS hex inverter in this application
since this IC is capable of more output cur-
rent than the typical CMOS IC.

U1A and U1B form a standard CMOS
oscillator. With the R/C values shown, the
unit oscillates al 4200 Hz. U1C and U1D
buffer the output of the oscillator, and U1E
inverts the output to the diode bridge with
respect to the output of U1C. The outputs
of U1C and U1E are AC coupled to the
diode bridge, then full-wave rectifies the
AC signal and gives you the final negative
voltage output.

Figure 2 shows how you can make a
transformer equivalent circuit out of some

gates. In both cases you are AC coupled.
And in both cases the outputs are 180 de-
grees out of phase with each other,

This circuit works well with low cur-
rents. With no load, the negative output is
within 0.6 volts of the positive input. With
10 milliamps of load current, the negative
output will be about 3 volts less than the
positive input. The output is completely rip-
ple-free with the 100 uF filter capacitor
shown. Of course, at the 4200 Hz frequen-
cy the capacitor is almosi equivalent to a
10,000 uF capacitor at 60 Hz.

Depending on current drain, this circuit
is useful from 5 to 15 volts. Don't apply
more than 15 volis input as you'll exceed
the voltage rating of the 4049

Phil Salas AD5X
Richardson TX

5ATO04NMHy

o ] 1 Sk
[}
ol Wie = alus e 42

Uis 7400 08 TALS00

Figure 3. Wide-range crystal oscillator.

Wide-Range Crystal Oscillator for
Receiver Sensitivity Testing

Here's a simple single-chip crystal
oscillator which can use any crystal be-
tween 1 and 13 MHz and will produce very
sirong harmonics. When a color-burst
crystal (3.579545 MHz) is installed, it will
produce strong harmonics in or very near
every HF band from 80 through 10 meters.
These produce known —on-the-air” signals
ideal for checking receiver sensitivity, not-
ing the S-meter indication. If sensitivity is
checked every six months any deviation
will be readily evident, a warning that
something in the RF path has deteriorated
and should be investigated to maintain
sensitivity within the manufacturer's speci-
fications.

The crystal will oscillate in its series
resonant mode in this circuit, a bit higher
in frequency than that marked on the
crystal. As an indication of the result to
be expected, harmonics calculated from
the marked frequency of the crystal, and
the distance outside those ham bands
not in exact harmonic relationship to
the crystal fundamental frequency, are list-
ed below, rounded off to the nearest kilo-
heriz.

Whether the harmonic is in or slightly
out of the band, sensitivity of the receiver
will be the same because none of the oul-
of-band harmonics are more than a few
parts per million from the nearest band
edge. This is a very small percentage,
even in the worst case condition of 30 me-
ters where the third harmonic is 0.059%
high.

No direct connection to the receiver is

required. If desired, the output can be con-
nected through a step attenuator of 50
chms impedance to the receiver antenna
connector. However, unless this oscillator
is completely shielded it will radiate strong
harmonics to the station antenna.

As an example, feeding the output di-
rectly to the antenna connector on my
Kenwood TS-440S/AT, the Bth harmonic
on 10 meters registered S9 + 40 dB. Radi-
ated about 50 feet to the nearest end of
my 40 meter dipole, the 10 meter harmon-
ic registered a little over 59,

Either a 7400 or 74LS00 chip can be
used. There is approximately 3V peak-to-
peak square wave riding on +1 VDC at J1,
J2 provides a differentiated square wave—
positive and negative pulses containing all
harmonics—of about 0.25V peak-to-peak
at 50 ohms impedance. A short " antenna”
can be connected to J1 if desired to radi-
ate the harmonics to your antenna.

All paris are available from Radio
Shack as well as from most mail order
parts dealers. The resistors are 1/4W, 5%;
the capacitors are disc ceramic. The total
cost will not exceed $3.00, including the
color burst crystal.

J. Frank Brumbaugh KB4ZGC

Bradenton FL

Band Frequency Deviation

80 3.980

40 7.160

30 10.740 590 kHz high

20 14.320

17 17.900 168 kHz low

15 21.480 30 kHz high

12 25.060 61 kHz high

10 28.640

PRINTED CIRCUIT BOARDS
It's easy to build PCB's. No camera or dark
room are required. All materials, even 4
drills, along with simple instructions to use
magazine or other types of artwork are
included. All 6 4"x6" boards are precoated
with a strong easy to use dry

photoresist. For FREE simple, step by
step, Instructions and catalog or to order

the CIRCUIT BOARD KIT ($45.00)
call or write: Solder World, Dept. M4, 9555
Owensmouth Ave. #14, Chatsworth, CA
91311.(818)998-0627 Fax(818) 709-2605
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Hand-Held Packet Station

This is one method of putting the
HP48SX calculator to good use in the
world of ham radio.

Here is the configuration | used for
my packet station on Field Day, 22 June
1991. The HP485X calculator runs a ter-
minal emulation program, and is con-
nected via its serial port to a TNC at
9600 baud, The HP485X uses three
“triple A" batteries, and I'm still using
the batteries that came with the calcula-
tor (November 1990). The HP48SX has
a 64 x 131 pixel display, and does quite
well at displaying the data.

There are easier ways to enjoy pack-
et radio, but | think this is the first time it
has been done with a calculator.

it is fun, different, and very portable.

John Bachelor NBLIJ
Columbus OH



Courteous Service - Diacount Prices - Fasl Shipping

ALL ELECTRONICS CORP.

Mail Cider Electronic Parts And Supplies

P.O. Box 567 « Van Nuys, CA 91408

Cigar Lighter Coil Cord
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Automotive cigar lighter plug with replaceable
5 amp fuse. Quality, retractable coil cord extends
lo approximataly 6 feet, Terminates with a 5 pin DIN
plug which can be cut-off. Ideal for battery charger
or running 12 Voh devices from car battery,

CAT# CLP-18
10 for $12.50 $1.50 each

VERY SPECIAL DEAL - 17 VDC

210 MA WALL TRANSFORMERS

New 17 Vdc, 210 ma wall transformers. rwl ]
6 ft. cord. Unusual co-axial device on Iﬁﬂ II' |
end of cord can be cut off and used | | ]
for another application s '-_-? 1%
Large quantity available. aj_

-# - he

CAT# DCTX-1721

100 for $1.25 each
1000 for $1.00 each $1 50 each

Piezo Element

3 Wire Piezo Element. Taiyo Yuden Co.
# CB35BBKR4. Self-excited piezo
electric diaphram.1.40" diameter x
0.021" thick. Resonant resistance:

wf”’/f“:

400 ohms. 5" color-coded leads. A

$1. OU each
Electroluminescent

CAT# PE-12
10 for $8.50 = 100 for $65.00

BACKLIGHTS

Al lastl A low cost electroluminescent glow strip and
inverter. These brand-new unils were designed to
backlight small LCD TVs made by the Citizen Watch
company. The inverter circuit changes 3 or 6 Vdcto
approximately 100 Vac, the voltage required to light
the glowstrip. Luminescent surface area is 1.7" X
2.25". The strip is a salmon color in its off stale, and
glows white when energized. The circuil board is 2.2
X 1%, Glow strip and circuitry can be removed easily
from plastic housing. |deal for special lighting elfects
ant backlighting. Citizen# S2TA operates on 3-6 Vdc.

LARGE
auantiry  $3.50 each

AVAILABLE CcAT#BLU-92
10 for $32.00 = 100 for $275.00

ELECTRET MIKE

High efficiency, omni-directional, miniature
electret condenser microphone eleament, K
Low current drain, good signal 1o noise ratio, '
operates on 2 to 10 Vdc. Ideal for telephones,
tape recorders, noise-activated alarms and other
applications. 0.39" dia X 0.31" high.

CAT# MIKE-10 35¢ Ea(;h

200 pes $150.00 {?54: each)

TERMS: Mmrmum order 5 10.00. Sh-ppmg ﬂnﬂ’ handﬂng
for tha 48 continental U.5.A. $3 50 par ordar, All othaers
including AK, HI, PR or Canada must pay full shipping.
All ardars delivered in CALIFORNIA must include state
alos tax (7 .25%, 7.5%, 7.75%, 8 .25% 8.5%) Quanlities
Limited NO C.0.D. Pricas subject to change wiour natice.

Call or Write For Our

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

ALL ELECTRONICS CORP.
P.O. Box 567 » Van Nuys, CA » 31408

CIRCLE 194 ON READER SERVICE CARD

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
CBC INTERNATIONAL
LOU FRANKLIN/K6NH - Owner
P.O. BOX 31500X, PHOENIX, AZ 85046

$2.

The §349.00 Bullet-Tested QR"\-" Solar Power Supply keeps your

repeater on the air “round the clock or powers your 100w HF station

&0 hrs a month. Control circuit speeds charge, protects pel cells &

L scaled baneries. Fully assembled, QRV, portable. Easily expanded.
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HamCall / CD-ROM

500,000 HAMS plus
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SURVEILLANCE

COUNTERSURVEILLANCE Electronic Devices
Miniature Transmitter Kits., $29.95

Voice Changers, Phone Scramblers,Vehicle Tracking,Phone

Recording Systems, Bug & Phone Tap Detectors, & More!

CALL IDENTIFIER device = displays callers phone number
before you answer with date & time of ¢all...$49.95

m FOR CATALDG SEND $5.00 TO...

P.0. Box 337, Buffalo, NY 14226 (716) 691-3476
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SHIPPING

ELENCO & HITACHI PRODUCTS
AT DISCOUNT PRICES

0O ORDER
CALL TGLL FREE
1-BOO-292-7711
1-800-445-3201 (Can.)

Hitachi RS0 Series

{Porable Aeal-lime Digial Siorage Oscilloscopas)
VE-B023 - 20MHz, 20M5rs 51.695
VC-6024 - 50MHz, 20MS/s $1.995

SPECIAL BUY
V-212 - 20MHz Scope $409

HITACHI COMPACT SERIES SCOPES
Tres sanes prowaoes many new funchons such ss CAT
Rasdout, Cursor maasurements (V- 10851 06SAMESA), Fre-
guency 0 (V-1085), Sweaptima Adorangmg. Dalayed
el and TRppar Lock using & 6-inch CRT. You con't besl

VC-6025 - 50MHz. 20MS/s 32,185
VC-6045 - 100MHZ, 40MS/s Call
VC-6145 - 100MHZ, 100MS/s Call
RS0's rom Hifach Peatuse sl mode, av@raging. Save
mamgry. smoolfung, ntErpolalion, preNgQgEnTg, CUMSGr
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smplid abServaien of comples wavelorma o adsdion o
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wavelarm ransled wia the FAS-2320 ntedace Ecpoy the
pomfon ol analog and The power fo dugeal

25MHz Elenco Oscilloscope
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5-1325
; « Dual Trace
& = 1MV Sensilivity
=& CAT
+ X-¥ Oparation
« TV Sync
» (2} 1x, 10x Probaes included

V-525 -
v-523 -
V-52¢2 -
V-422
V-223 -
V-222

Hitachi Portable Scopes
bDC to 50MHz, 2-Channel, DT offsel func-
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CRT Readoul, Cursor Meas
Delayed Sweep
Basic Model
- 40MHz

e COMEUECTNESS i rmS of Derormancs And oparabon,

V-660 - 60MHZ, Dual Trace £1.149
V-BESA - GOMKFZ, DT, w/cursor 51,345
V-1080 - 1008Hz, Dual Trace %1.305
V10654 - 1D0MHZ, DT, wicursor 51,848
V-1085 - 100MHz, QT. wicursor ___ $1,995
V-1100A - 100MHz, Quad Trace _____ $2,195

£595
$975
3875
5775

20MHz dalayed sweap
20MHz daeiuxe

PRICE BREAKTHRU

20MHz Digital Storage Oscllloscope
* Analog/Dhgital Scope
= 2K word ﬂﬂnr channal memory DS203
= 10MS/s sampling rala
= State-of-art technology
# Includes probas
5-1350 &0MHz Delay Sweep $775

V-1150 - 150MHz, Cuad Trace 2,695

Elenco 40MHz Dual Trace
Good lo $495

S0MHz

o S-1340
: : ié « High luminance 6° CAT

: » 1mV Sensitivity
©  « 10KV Acceleration Voltage
* 9ns Rise Time
= X-¥ Operation
» Includes (2) 1x, 10x Probes

3695
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§775

All scopes includa pmms schemalics, operators manual and 3 year (2 yra lor Elenco 5mpas;| wearkd m:ln warranty on pnrt: & labor. Many accessones available for all Hitachi
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1
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9 Ranges Measures ! $55 CcMm-15008 | Model 95 $1,39500  Model 701 $65 00
1pt-20,000uld Cols TuH-200H [ Reads VoRts, Ohms Madal 97 %$1.685.00 Modei 771 §14500
5% bassc accy Caps 1pf-200u i Currenl, Capacitors, 10 Serles Modei 79Il 5169 00
Tero conral wi Case Res 01200 J B v Transestors and Madal 10 562 95 80 Series
L — Big 1* Drsqbla?l Big 1" Display I e [hoces | with case Modal 12 §73.95 Maods B7 £280 00
Quod Power Supply XP-580 Triple Power Supply XP-4620 AM/FM Transistor True RMS 4 1/2
$69 95 ~ Assembled $75 Radio Kit Digit Multimeter
2.20V @ 24 Kit$50 |  with Training Course M-700T
12 (@ 1A 2l 15¥ B 1A, $135
5V @ 34 |an :: ;u f:‘ f&’: Mode! AMFM 108
V@ s and 5V @ 3A $2 6.95 N Y
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GF-8016& Function Generator

Function Generaior

with Freq. Counter Blox
$249 i
Sene, Sguare, Trangie 52 8.5

Puiga, Ramp, .2 to 2MHz
Frag Countes .1 - 108H:
InEx! oparation
GF-8015 without Freq. Meler 5179

Learn to Build and Program
Compulers with this Kit

Includes: All Pans, Assemibly and Lesson Manual
Model

MM-8000

$129.00

Sitarting from sctaie b pou buikda cormpless syaiem O
Micrp-Maser Faine Baches you D wie no FA s
ROME and run @ BOBS microprocessor, which usEs
gimilar maching languags as (B PC
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OTHERS CHLL

Provides sine_ inangle. square
wave from THz 1o 1MHz
AW ot FM capability

Wide Band Signal
Generators

SG-9000 $129

RF Freg 100K -450MHz AM Modula-
tian af 1KHz Yanable AF oulpa

SG-9500 w! Digitsl Dieplay &
150 MHz bullt-In Counter $249

GEQ SALES INC.
QOD, DEERFIELD, IL 60015
- {7081 511-0710

LASER KITS

Build your own (asad This greal kil includes all pans needad 1o build a class |l lasa:
Safe o use, oulpul 15 wnder one millowal] Kif includes a new He-Ne 1 125dia x5 757
lang laser tube Comes wiin bulding instruchons, schematic and all parls

Model LK-1 §79.95

Speciications LK-1
Input voltage
Oulput voliage
Trnigger voltage
Laser power 1 milliwatt
Laser ube type helium - neon
Laser tube size 1.125" dha x 5757 long

12v0D0C & 1.25 amp
2-3IKV @ 3-4 5MA
G-BKV

Mirror & Motor Kit

Thig unsque kat allows you 1o praject laser palterns on the ceiling of walls You change
the patlerns by varying the speed ol the molors. The kil comes complele with 2
matars, 2 front surlace marrars, 2 mobor brackets and 1 power rheostal conlrol 10 vary
spead of the molor

Model LM-1 §19.95

15 DAY MONEY BACK GUARARNTEE
2 YEAR WARRANTY
WRITE FOR FREE CATALOG
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ABOVE & BEYOND

VHF and Above Operation

C. L. Houghton WBSIGP
San Diego Microwave Group
6345 Badger Lake

San Diego CA 92118

PMTs and Lasers

Now that you have PUFF well un-
der your belt from the previous
columns, | hope you have as much fun
with it as | have had. Writing explana-
tions helped me better understand
PUFF and become more familiar with
its commands, and | hope that cover-
ing it in this way will remove any start-
up difficulties you might encounter.
PUFF is a very complex program and
there are still many different applica-
tions that need to be further explored.
The booklet that comes with it gives
examples of those applications, and in
future columns | will cover some of
these other aspects. If you come up
with any interesting applications
please drop me a note describing
them and | will be glad to share them
in this column. | am sure thal some
questions will surface regarding PUFF
operation and | will try to cover them in
the column as they come up.

Laser Operation

This month | would like to describe
some new developments concerning
laser operation. Quite some time ago |
was involved in the construction of a
system using HeNe (Helium-Neon) for
a laser communication system. This
was primarily due to the large number
of HeNe laser tubes becoming avail-
able on the surplus market at low
prices. In addition to the HeNe laser, |
acquired quite a few different types of
detectors for evaluation in our system
receiver. | tried some very expensive
solid-state pin photodetectors and the
good old surplus photomultiplier fubes.
Mot being optics-savvy at first, | was
surprised that the photomultipliers
showed the highest system gains. Be-
ing an amateur, | first naturally select-
ed the (PMT) photomultiplier for use in
our top-end receiver. Its surplus cost
was low.

Several amateurs helped me obtain
different PMTs for test evaluation.
There were various types, with all dif-
ferent sensiometric sensitivities. Spe-
cific PMTs are sensitive to different
frequencies of light. It is very difficult
to get a PMT with peak sensitivity to
our laser (HeNe), which peaks at
632.8 nanometers, or 6328
angstroms, the frequency of red light.
Most PMTs' sensitivity to the frequen-
cy gave about 10 to 20 percent effi-
ciency. Even at this low percentage,
operation sensitivity was remarkably
high.

A little perspective on laser trans-
mitters and receivers might be in or-
der. The detector in a laser system
can be a pin diode or a (PMT) photo-

multiplier. These two types are very
sensitive. A solar cell could be used,
but it gives poor sensitivity in contrast
to the pin diode or the PMT. This de-
tector is used to detect the laser beam
and recover the modulation that is im-
pressed on the beam. There will be no
output listening to a laser beam that is
continuous (CW) mode.

The laser beam must be modulated
for the detector to recover intelligence.
Normally, a laser is modulated by a
simple 12-volt muffin fan such as is
found in many of the IBM type com-
puter power supplies. This DC fan is
mounted in such a way that the contin-
uous beam from the laser is passed
through the rotating blades of the fan.
The rate with which the fan blades
“chop” the laser beam is the same au-
dio rate that is transmitted. Code is
transmitted by use of a shutter or your
hand forming CW code on the beam's
modulated rate (three long openings
of the shutter and you have sent the
letter “0O").

This modulation rate (1 kHz) is eas-
ily detected and amplified by low fre-
quency audio amplifiers. The prime
key to success in this amplifier is the
first stage. The amplifier should have
high gain and very good low frequency
noise response (that's a good low
noise audio transistor). Additionally, it
should have some form of feedback in

the stage that maximizes gain at the
audio frequency of interest. This feed-
back circuit prevents gain at other fre-
quencies and accentuates the fre-
quency of interest about 1 kHz, provid-
ing maximum gain there. See this col-
umn in the May, June and July 1991
issues of 73 Amateur Radio Today for
more on the laser topics and on power
supply construction in general.

Power Supply

Let's get into some application de-
tails for a proposed low current power
supply driver that can power PMT s.
When the circuit is fully developed |
will cover final test results for evalua-
tion.

A new power supply system might
not seem very important, even for
portable photomultiplier tubes. Howev-
er, battery conservation is quite impor-
tant when operating from field loca-
tions. We not only reduce the weight
of extra batteries but most likely in-
crease the time we can operate from
our existing battery. The problem with
PMT tubes is that they require a high-
voltage source of 1,000 to 1,250 volts
DC distributed through a voltage di-
vider made up of resistors across the
dynodes (tube elements). This voltage
divider traditionally was constructed
with 100k to 470k ohm resistors in a
series string of 10 or more resistors
(see Figure 3). The actual number of
resistors used depends on the number
of tube elements (dynodes) for your
particular PMT.

With a high voltage supply of 1,250
volts DC this usually means a current
requirement of several milllamperes
(0.001 to 0.003 mA) flowing through

the network. Most of the current is
used up in the resistor network as the
tube current requirement is nil, or mi-
croamperes (almost nothing). Now, at
first glance this doesn’t seem like
much but consider that 3 mA at 1,250
volts DC is almost 4 walis of power.
Quite a bit, with almost 90 percent of it
going to nothing more than heating the
resistor string.

Enter the Cockroft Walton circuit fo
solve this power-hogging problem.
The circuit is basically a voltage dou-
bler that is stacked on end in an ar-
rangement of capacitors and diodes. It
has seen use in laser power supplies,
multiplying its 1,500 to 2,000 volts
(necessary to sustain a HeNe laser)
to a starting voltage of around 10 Kv
to ionize (start/ignite) a laser. See Fig-
ure 1, the laser starting circuit. This
circuil can be adapted to the photo-
multiplier tube because the tube does
not draw an appreciable amount of
current from the multiplier assembly.
(This multiplier arrangement cannot
support much current demand from
the PMT load.)

This is where the twe circuits, laser
and photomultiplier, differ. The laser
requires a 10 kV high starting voltage
to ionize the gas in the HeNe laser
tube and when it ignites it draws a
large amount of current: 5 to 30 mA,
depending on the tube type. The start-
ing circuit disconnects on high current
at this point. It's still there but, due to
the small value of the capacitors used,
it cannot maintain the multiplication
operation. The diodes are still in the
circuit but are now just series pass el-
ements and are, for the most part, in-
visible.
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Figure 1. Laser power supply starting circuit.
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Figure 2. New PMT power supply drive circuit,




With a photomultiplier tube the cur-
rent requiremenlts are very minimal,
near static values, so the multiplier ap-
proach can be tried. | haven't had time
to construct a full working model of
this method but | thought you might
like to see what it's all about. See Fig-
ure 2 for the circuit details. Notably,
the circuit is an extension of the circuit
shown in Figure 1. The resistors have
been eliminated and a large capacitor
diode network is used in their place.
The beauty of this circuit is that power
dissipation is minimal and it can be
constructed using low voltage compo-
nents, in contrast to the high voltage
components used in the laser power
supply (there you must use compo-
nents in the 5 to 10 kV range). In the
new circuit, low voltage diodes and ca-
pacitors with low PIV voltage can be
used. This makes construction right
oul of the junk box quite practical and
inexpensive compared to a conven-
tional high voltage power supply.

The values | would select for a first
test could be 1N4006 or similar, with a
600 PIV rating (overkill on my part).
The capacitors can be anything handy,
from 100 to 200 pF or so. | plan to use
100 pF capacitors as | have a large
quantity of disc ceramic 1 kV types on
hand. Matter of fact, if you need
capacitors, | will be giad to mail you a
handful for postage costs, about $2.
The power supply multiplier circuit is
driven from a stepped-up AC source.
This is where | plan to construct a
simple switching driver, possibly a 555
driving a transistor pair with a small
toroid transformer stepping up voltage
from 12 volts DC to about 40 to 80
volts AC to drive the multiplier. Current
limiting must be used between the
mulliplier and power supply to prevent
the tube from trying to draw abnor-
mally high current from the diode
stack, unlike the old resistor type
circuit which is naturally inhibited. The
total current should be kepl below
1/2 mA.

As | get more time | will present the
final circuit as it develops. | am very
anxious to use something like this for
portable PMTs. In past laser systems,
the PMT power supply gobbled as
much of the battery consumption as
did the laser (6 walts at 12 volts = 1/2
amp battery current for the PMT). This
circuit promises to decrease battery
drain, making portable cperation on
batteries easier. | apologize for not ful-
ly developing the circuit right now—I
have many other microwave operation
projects in the works right now, like
getting ready for Field Day and the 10
GHz ARRL contest weekends in
September/August.

Column Credits

There are many different people
that help with ideas and suggestions,
not to mention some of them lending
me their circuits to publish. | could not
do this work without their help. | also
have to rely on many members of the
San Diego Microwave Group to fur-
nish ideas and methods, circuits and
such to present here. | could not do
this column without them, or without

0k o0&

Figure 3. Typical surplus 931 PMT.

you for that matter. All contributions
are appreciated.

Good Surplus Supplier

For your informaltion, | discovered a
good supplier of surplus material
called Halted Specialties (3500 Ryder
St., Santa Clara CA 95051; phone
(800) 442-5833 to order). They spe-
cialize in surplus materials and are
putting together a new catalog. Al pre-
senl they have a 2 mW HeNe laser
tube for $15, and a 24-volt input sup-
ply available to power the HeNe's for
about $40. Also available are 12-volt
power supplies, but they are more ex-
pensive. | thought you might be abile
to find something you are looking for
as materials can be hard to obtain
sometimes. | jusl ordered some mate-
rial from them and their service was
very prompt—I| received the material
in three days via UPS.

New Projects

Let me know what you are working
on and | will be glad to make it part of
the column. As far as new ilems are
concemned, | should be receiving a 5.6
GHz mixer circuit in the mail soon and
| plan to construct several PC boards
for development. I'll publish the art-
work in this column when tests are
complete on the mixer. Kerry N6IZW is
working on a frequency synthesizer
with a quite novel approach. It can be
adapted to stabilize almost anything,
even a HP-608 Hewlett Packard signal
generator. The heart of the system is a
microprocessor that measures the pe-
riod of input signal and uses this peri-
od to stabilize the circuit. | am watch-
ing the development and it's quite an
interesting circuit. Also, we built a sta-
bilizer for the phase-locked brick type
oscillators and will present that in an
upcoming column.

Mail Box

Roy Wilmer K7YWF writes that he
has been active since 1959, mainly on
the VHF bands and that I, through this
column, have got his interest up in ex-
ploring the microwave bands. He has
been gathering parts and pieces. Re-
cently Roy received a commercial
wideband FM transmitter and receiver
for 4.7 GHz. This equipment was all
solid-state, with a Fairchild brick oscil-
lator in the receiver. Roy is currently
looking at the possibilities of making
modifications to the equipment to put it
on the 5.6 GHz microwave band.

In his junk box Roy also has two
Ma-Com Gunnplexers™ for use in
mountain-topping on 10 GHz mi-
crowave as soon as IF systems can
be constructed for these units. Roy is

looking forward to mountain-topping in
the Utah/Las Vegas area.

The IF board Roy plans to con-
struct is based on the TDA-7000 de-
sign | presented from Signetics. How-
ever, | am having trouble getting a
source of new chips as my distributor
and his factory are out of stock at pre-
senl. [Ed Nofe: The TDA-7000 chip is
currently available from DC Electron-
ics, P.O. Box 3203, Scotisdale AZ
85271; (800) 423-0070 or (602) 945-
7736.] If this persists | will redesign
the board and use a Motorola chip that
is a lot easier to obtain, the MC-3357.
This chip is quite similar to the "TDA-
7000" in operation but has several
unique features. It is made to operate
as a 10.7 MHz IF system, making a
converter ahead ol it necessary. By
the way, many different HTs use this
chip, including some of ICOM's prod-
ucts.

Fred Spinner KASVAW of Terre
Haute, Indiana, writes that he is much
closer to graduating (in electronics).
He is having quite a time experiment-
ing with MMIC amplifiers, and states
that they're greatl. He included some
information on WEFAX picture for-
mal information for 1691 MHz. The
specs are as follows: modulation FM,
deviation +/- 9 kHz; ground signal
level, -134 dB; video mode, APT (au-
tomatic picture transmission); video
subcarrier, 2400 Hz; video modulation,
AM; line rate, 4 Hz or 240 lines/minute;
scan left to right, top to bottom.

Fred inquired about my WEFAX
syslem, which is not active at present.
| constructed a system using an 8-foot
dish and appropriate feed, coupled to
a surplus amplifier that gave about 35
dB gain and had a 2 dB noise figure, |
used a friend's 137 MHz receiver for
downconverting and the lash up, while
not really permanent, did work. It
would take additional effort to mount
the dish permanently focused, but my
wife objects 1o it 50 it came down after
the test. Right now | am copying the
WEFAX charts from a re-transmission
station in the Stockton, California,
area on 6.453 MHz. Signal strength is
quite good and the charts are also
very good quality. Once in awhile (dai-
ly) they re-transmit actual satellite pic-
lures, and on a VGA monitor they're
very good. At other times they broad-
cast surface analysis, sea temps, and
satellite imagery. Great stuffl Besides,
you don't need to have a dish in the
yard. Note: A good low-noise preamp
for the 1691 comes from the innards
of a junked Ku band “LNB.”

Glenn Baumgartner KAGESA from
Springfield, Virginia, is planning to
construct a stable beacon from a Fre-

gquency West bnick, using it as a "sel-
and-forget™ source for a beacon. He is
planning to set it near the 10.265 MHz
frequency, halfway between the stan-
dard wideband FM freguencies of
10.280 and 10.250 MHz.

Ralph Herzler WABWBP acquired a
couple of Solfan wideband FM alarm
units and wants 10 know how to bring
them down to the ham bands. Of the
two units he has, one draws normal
current (about 150 mA) and will set off
radar detectors when activaled. The
other just draws current and does not
appear to function, compared lo the
first unit. Additionally, the units have
an RC network tied to the receive
diode to receive wideband FM with
some kind of FM strip. Should this net-
work be removed, how is the connec-
tion made to the receiver? What
diodes are suitable for receiving?

Well Ralph, let's take the questions
one at a time. First frequency adjust-
ment of the cavity. The tuning screw is
lowered into the cavity aboul three
turns to bring typical units from their
normal frequency of 10.525 MHz to
something near 10.250 MHz. This
screw (10/32) is fixed on top of the
cavity with a lock nut. Looking inside
the cavity (with the unit off), its pointed
screw is in the middie of the cavity.
Removing the screw from the cavity
increases frequency. You need a
wavemeter or frequency counter o sel
frequency accurately.

An alternative method is to find
someone who is known to be on fre-
quency and set up a work bench test
adjustment. With an IF of 30 MHz you
will be either high or low by 30 MHz,
but in the band and operational. Con-
ceming the deleclive unit: If current is
in the normal range (140 mA) for a 10
mW power device, the trouble could
lie in adjustment of the iris screw (cav-
ity opening, 4/40 screw and lock nut).
Don't confuse this screw with the 4/40
screw on the hom antenna. The iris
screw is the other one (not on the hom
antenna).

The Solfan units came with a com-
binalion RC network on the detector
diode (1N23 type), and this should be
removed. Leave the RFC if it's still
there as it provides a DC return for
diode current. If you do not have an
RFC on the diode to ground, you will
suffer from poor sensitivity. Diode cur-
rent is adjusted for something near 1/2
o 1 mA, as measured from diode to
ground (in series with RFC). The
diode (1N23) 10 GHz device is cou-
pled out with a small value capacitor
to any preamp or converter input of
0.001 uF or less. The 1N23 devices
look just like TN21 devices (same
package). However, 1N21 devices are
only rated for 6 GHz (6,000 MHz2). |
have trouble with that statement as to
me it should be CYCLES, not HERTZ
It's the same trouble with the metric
system, but then we all have lots of re-
thinking to do.

Well that's it for this month. As al-
ways | will be glad to answer ques-
tions on VHF and related subjects, for
a prompt reply please enclose an
SASE. 73 Chuck WB6IGP. 73]
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Indoor or Window-Mounted Dipole consinued from page 12
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Figure 2. Approximate locations of the bracket mounting holes and the slot for

the C-clamp in the mounting board.

mount. However, the type of clamp shown in
the photos will rust if it is left outdoors.

The element with the center insulator,
coax connector, and spring attached to it
should be inserted into the bracket pointing
upwards, not as shown in Photo G. The
spring will fit into the bracket more securely
if you open up the outer end of the bracket a
bit wider so that the spring fits inside it. This
can be done by flattening the side of the
bracket in a vise, as shown in Figure 3.

The two mounting brackets must be con-
nected together. Use a short wire with ring
terminals that fit over the mounting bolts for
the brackets.

Safety

Never operate the antenna so that any-
one could come in contact with it. Shocks

and RF bumns are a real possi-
bility with an indoor antenna.
Also give attention to hazards

N

Figure 3. Using
a vise to flatten
the edges of a
flagpole bracket
10 make the end
half-ring a little

larger so that
the spring will

fit in.

of electromagnetic radiation
from this antenna, and place it
as far as possible from you, your family, and
your neighbors. [Ed. Note: Use the minimum
power that is necessary for communications
when operating the antenna indoors.]

When considering possible outdoor loca-
tions, never place the antenna where it could
possibly fall on someone. Since it is likely
that you will eventually drop part of the an-
tenna, attach a safety cord to each element
before putting it out the window to mount it,
and tie the other end to a heavy piece of fur-
niture.

A patent application is pending on these
coils, but amateurs are welcome to build this

antenna for their own use. Coil ribs and an-
tennas are available from Urban Antennas,
Inc., PO. Box 662, Bryn Athyn PA 19009;
(215) 947-0235. H

Table |
Loading Coil Dimensions

Band Tums for 8' antenna length
12m 1.0
15m 2.0
17m 23
20m 4.0

The Best Shortwave You Can Buy

The Drake R8 Communications Receiver...simply the best shortwave clarity
and fidelity you'll find, outperforming receivers costing much, much more.
Famous Drake technology gives you wide frequency coverage of
all world bands and excellent dynamic range...in an uncluttered package
with an ergonomic front panel, featuring keypad entry of functions.
For the best access to world events as they happen, buy yourself a Drake RS
shortwave receiver. Ask your dealer for more information, or contact a
Drake sales office today at 1-800-723-4639 (1-800-RADIO-DX).

R. L. Drake Company, P.0. Box 3006, Miamisburg, OH 45343, USA Tel: 513-866-2421
Drake Canada, 655 The Queensway #16, Peterborough, Ontario K9] 7M1, Canada

——— | -80()-723-4039 (1-800-RADIO-DX)
We Bring the World Closer

©1991 The R.L. Drake Co.
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NEW ONLINE CALL DIRECTORY

Our new HAMCALL service gives you
494,114+ Hams, via your computer.

$29.95 per year — unlimited use!

BUCKMASTER PUBLISHING
Route 4, Box 1630 Mineral, VA 23117

703: 894-5777 800: 282-5628
CIRCLE 7 ON READER SERVICE CARD

X-BAND TRANSMITTER

S Miniature (2" x 3% x
—1|1") GaAs microstrip
transmitter pro-
vides 10 dBm centered at 10.525 GHz.
Integrated microstrip patch antenna elimi-
nates the need for an external antenna.
Advanced matching techniques secured
good temperature stability with low frequency
pulling. Greatforlong-range testing of radar
detectors, calibration of radar receiving
equipment, and point-to-point communica-
tion links.
Complete Assembled System ..o

Parts & Instruction Kit ...........coorvemsummrmransesenns
Plus $2.00 Shipping and Handling

INNOTEK Inc.

P.O. Box 80096, Fort Wayne, IN 46898
(219) 489-1711

Visa » MasterCard - Check - Money Order - COD
Money-Back Guarantee

$39.00
$29.00
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Fast & Fun G5RV QuicKits

created pedntenmas Wost Box S00A2.S, Prova, LT 34606

Fast & Easy to Bulld _ .

* Fail-Safe visual instrucrions - QT:"E" ?ﬁ; Efg‘“ 2

* No measuning of <uthing « F‘."‘“ 5! G';R"r' 1P

* Everything incloded le‘uﬁ flh;'l.. s

= Finish anrenna in minutes T 510 Dhpaje
Quality Companents * Half iz« GSANV

» Presoldered Sitver Firtings

» Kinkproof QuierFlex wire

* Fully insulated. wx sealed.
po-corrade, low noise design

Tane All Bands Incl WARC

S0l
Lihas

R

A1 fr 4010y P |2
* Cluarter Size G'-R"u

26 fr 2010 Dipale
. Rﬂd".'."u'hnl-: 102 fr GAREN S50
» ReadvMade "-I: ft GAFEW-3 S40.00
o W Dgeron 250 line 11w

Want Plans. Patterns, Data® Order Hot-Line: AZd 75 Pk
rder TechNate #124D $6,95 ppd USA 1-800.926.7373
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AEA and Kantmmca aners' You need
the advanced features in PkGOLD for AEA and |
KaGOLD for Kantronics. Put away Pakratt,
Hostmaster, Lan-Link Acuterm, even TCFIIF
Superior features & perfnrmance in all mndea

You Com gare. (5%
File transfers, | ;3
ﬁtnr?:iegenc*aﬁ, t

ulti-oession Status & Info
ower, Cut and T e f
aste buffer, ey, B
Scroll Back ST BavhEl
buffers, Robot
CQ mode in all \=
non-Packet 3
modes, Logging, Packet and ARQ Quick
Connects, Screen blanker, DOS shell, andg

%ﬁ"'.:: = Network view
==

i G
Twubd  TILETE
i iaies d Posdiom B Bywipaa W

E'a
[
= ﬁmwmwm =

a— Fopup

1Frm|: fion Kevs

Pladl Fa 0fe o000 %awi Efailem Wilar Weewi Mulk Flaars b Sl ¥

much more. Requires 8088 to 80486 DOS
Jstems desk or laptop, 25/43/50 line mode

er selected colors, any serial port, runs in |
Windows & Desqview. KaGOLD requires ver
5.0 ROM. PkGOLD runs onany AEATNC. Easy
install, easy to run, powerful features. The
choice of demanding users worldwide.

How to Order: KaGOLD or PKGOLD with%
Manual, Online Help, Sound Tutor disk,
ort, Landline BBS access 153
us $5 for S&H. CA res add

. 7.75% sales

ax. InterFlex Systems, PO Box
6418, Laguna Niguel, CA 92607-6418. gm} i
- 496-6639. Include your callsign. VISA/M i

i A R e o
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_ Technical Sup

i
2
:
:
:
|
-=@
%
g
.
|
3
:
g only $79.95,

L

Amateur Radio

Language Guide
» Written especially for the ham radio operator
» Hundreds of phrases » Vel. 1—incl. French,

Spanish, German, Japanese, Polish = Vol. 2—
incl. Swedish, Italian, Portuguese, Croalian,
Norwegian, Vel. 3—incl. Russian, Danish,

Czech, Korean, Hawailan. ONLY $10
Send $10 par vol. in U.S. (outside U.S. $12.50 per vol |
ROSE, P.O. Box 796, Mundelein, IL 60060-0796
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GIVE YOUR

HR- 25]0 HR-2600

th"’ SUMIE E:’EHHF" as the

"BIG RIGS"

* 30 Memory Channels

* Automatic Repeater Offset

* Programmable Transmit Timeout

* Programmable Seek/Scan (5 Khz,etc)
* Programmable Mike/Channel Buttons
* Programmable Transmit Freq. Limits
* Extended Frequency Range (1ot 12 meters|

* Priority Channel e

* Split Frequency

* Many More Features

All these features by re lac:ng

your radio’s existing "CPU" chlip'
{Priority Channel requires optional hardware

$59-95 (Optional Chip Socket 57.50)

Includes Operator's and Installation Manuals

CHIPSWITCH:

4773 Sonoma Hwy. Suite 132
Santa Rosa, CA 95409-4269

Write or call (707) 539-0512 for free information
DQuantity prices available, Dealer inguires welcome
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Townsend Electronics, Inc.

P.O. Box 415
Pierceton, IN 46562
219-839-5203 FAX 219-594-5580

C M HOWES *\\9
COMMUNICATIONS **

mmm-m.ﬂhw.wmww-nﬂamtw?
Bt e ey ' . - n

SMARTER THAN THE AVERAGE KiIT!

Digital Display-Active Antennas-Receivers-Transmitters-SWR Bridge-Antenna Tuner-
S Meters-SSB Transmitters-VFO's

Build your complete
station one piece at a time
or add units to your own
station as your budget
allows and discover what
being a real Ham is all
about, building your own!

ORDERS
1-800-944-3661

These kits feature pre-
punched, finished
aluminum cases for a

first class appearance

to reflect the first class
quality of these English
made units that will speak
well of your crafttsmanship.

Send for our NEW catalog
to learn about these
exciting kits and learn
what being a Ham is all |

about! ORDERS
1-800-944-3661

ORDER FROM:
Townsend Electronics,
P.O. Box 415
Pierceton, IN 46562
219-594-3661

FAX 219-594-5580

Inc.
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Number 19 on your Feedback card

SPECIAL EVENTS

Ham Doings Around the World

JUL 10-11

MAPLEWOOD, MN Amateur Fair 92 will
be held at the Aldrich Arena, 1850 White
Bear Ave. Fri. schedule: Outside Flea
Market from 6PM-9:30 PM; Commercial
Exhibits from 6 PM-10 PM. Sat. schedule:
Qutside Flea Market 6 AM-3 PM; Com-
mercial Exhibiis 8 AM-3 PM: Grand Prize
drawing 2:30 PM. The event is hobby ori-
ented, catering to amateur radio opera-
tors, electronics hobbyists, and PC users.
Admission is $6. Children under 6 free
when accompanied by an aduli. Free
parking. Ticket holders may sell from the
Giant Outdoor Flea Market at no addition-
al cost (no electricity). For info contact
Amateur Fair, PO Box 26331, St. Paul
MN 55126; (612) 653-9999. Computer
users can call HAM-LINK al (612) 426-
0000 (300-9600 baud).

JUL 10-12

U.S.A./CANADIAN BORDER North
Dakota and Manitoba’s International Ham
Fest will be held at the Peace Garden.
Registration will begin on the afternoon of
the 10th. The Fest will end at noon on the
12th. Flea Market. Transmitier Hunts.
sunday morning Breakfast for all. The
Peace Garden is localed just a few miles
north of Dunseth ND, or a few miles south
of Boissevain, Manitoba. Contact Dave
Snydal, 25 Queens Crescent, Brandon,

JUL 11

NORTH CHARLESTON, SC The
Charleston Il Summer Hamfest/Computer
Expo will be held from 8 AM-3 PM at the
Chas. Southern Univ. Field House, North
Charleston SC. Exit-205 |-26, US-78 East.
Free parking. Advance fickets: $6 family
admission (2+), plus 5 prize tickets. At-
the-gate lickets: 55 single admission plus
1 prize ticket. Additional prize tickets:
$1/ea.; 6/35. Auction after 2 PM. Inside
Flea Market Tables 1/$10, Addt'l/$7.50
ea.; Dealer Tables (wall space and elec.)
3/$39, 5/$55, addit'l tables $8/ea. QOutside
vender space and tailgaters: 1st 8’ space
$3; $8 each addt'l space. Dealer and Flea
Market contact: Roy Morrow N4ARA,
(803) 871-5914 (H); (803) 851-0600 (W).
Tailgate/Outside Vendor, tour and reserva-
tion help, contact: John Simons
KC4UCP, (803) B75-3135(H). Talk-in on
147.27+/224.64-/443.80+,

PETOSKEY, Ml The Straits Area ARC will
sponsor a hamfest from 8 AM-1 PM at the
4-H Bldg., Emmet County Fairgrounds, 2
blocks W of US 31/131 intersection. VE
Exams, Flea Market. Admission $3. 8’ ta-
bles $3. Talk-in on 146.08/.68 and 146.52,
Contact Tom Romanauski NSKHE, (616)
436-5033.

SUMMERVILLE (CHARLESTON), SC

Listings are free of charge as space permits. Please send us your Special
Event two months in advance of the issue you want it to appear in. For exam-
ple, if you want it to appear in the January issue, we should receive it by Octo-
ber 31. Provide a clear, concise surnmary of the essential details about your
Special Event. Check /The Special Events Message Area #4 on our BBS, (603)
924-9343, for listings that were too late to get into publication.

ll—Summer Hamfest & Computer Expo at
the Charleston Southem U. Fieldhouse, |-
26 (Exit 205) and US-78 East, from
0800Z-1500Z. Radio, Computer and Soft-
ware dealers. Set-up at 0600. Wheelchair
access. Free parking. Campground and
motels nearby. Advance tickels $6 per
family; $5 each at the gate. Tailgate $3.
Tables $10. Dealers (call). True-Auction at
1400 hrs. Talk-in on 147.27+, 224.64-,
443.80+. Mini-vacation planning assis-
tance. Atlantic Ocean beaches 25 miles.
Contact Chairman: Bubba Johnson
N4CIl, 5 Shoo Fly Cir., Givhans SC
29472; (803) 821-8100 (recorder), or
(803) 871-7741.

JUL 11-12

BILLINGS, MT The Yellowstone RC, Inc.,
will hold a Hamfair at the Yellowstone
County Fair Grounds, Metra Park Turf
Club. Shuttle service from Billings Logan
Intemat’l Airport. Set-up will be all day Fri.,
Jul 10th. RV parking $9.50 per day, or
$22.50 for 3 days, w/electrical hookups.
Hotel room discounts are available al the
Airport Metra Inn (only $28 per night).
Registration fee is $35. Advance tickets
$5, $6 at the door (deadline June 30th).
Swap Tables: Admission plus $10 each;
$5 for half table. Talk-in on 147.200+ MHz,
147.360+ MHz, 3900 kHz. Send check or
money order for advance package to Yel-

Jones K7BF.J, Club Sec., 1544 Foothill
Dr., Billings MT 59105. Please SASE.
Get more info from Vince KB7ADL, (406)
252-8029, eves.; Eileen K7BFJ, (406)
252-2045, eves.; or Verion KTAEZ, (406)
245-3930, days.

JUL 12

OLD WESTBURY, NY The Long Island
Mobile ARC will sponsor a Hamfest at the
New York Institute of Technology, Route
25A, Old Westbury NY, from 9 AM-4 PM.
VHF tune-up clinic. No advance, $5 at the
gate. Exhibitors $10. Talk-in on
146.25/.85. Contact Neil Hartman WE2V,
(516) 462-5549, or Mark Nadel NK2T,
(516) 796-2366.

AUGUSTA, NJ The Sussex County ARC
will hold a Hamfest at the Sussex County
Fairgrounds, Plains Rd., off Route 206,
starting at 8 AM. Free parking. Admis-
sion $4 (XYLs and hamonics free). Tail-
gate $6. Indoor Flea Market $8 per space
(limited supply of tables). Talk-in on
147.90/.30, 222.90/224.50, 146.52. Con-
tact Don Stickle K20X, 185 Weldon Rd.,
Lake Hopatcong NJ 078439; (201) 663-
0677.

BOWLING GREEN, OH The Wood
County ARC will sponsor its 1992 Ham
A-Rama at the Wood County Fairgrounds
on Poe Rd., in northwest Bowling Green,

Manitoba, Canada R7B-1G1. The Trident ARC will sponsor Charleston  lowstone Radio Club K7EFA, Eileen C.
1691 MHz Weather BP3 8.4y  270mah  $15.00
4 BP-5 10.8v 500mah  $21.00
Satellite System BP-7 132v  500mah  $23.00
BP-8 8.4v 800mah  $21.00
b it s o
e PB-21 72v  200mah  $12.00
1691 MHz Receiver 55-21 H 7.2v 800mah  $15.00
z B24 Tabs 9.6v 600mah $15.00 |
model TS-1691-Recvr $450 PB-25/26 84v  500mah  $18.00
T 4300 |
FNB-4/4A 12v 500mah  $27.50
Decoder Board & Software FNB-10 7.2v 600mah  $15.00 |
Low Loss (microwave) Coaxial Cable (65 fi)
with connectors Tempo S2/4/5 Late 500mah $21.00
' : San-Tec #142#144 Tabs  600mah  $22.00
model 1691-coax ass'y $55 Azden 300 Tabs 600mah  $15.00
1691 MHz Loop-Yagi Antenna SN Seamall. | e o)
000 Tab 600mah 15.00
o R B i ok
1691 MHz Loop-Yagi Extension i 'fﬂES MPLE HE e
model 1691-LY-XTN $85 FNB-10 7.2v 600mah  $34.00
| FNB-11 12.0v 800mah  $52.00
ey , FNB-12 12.0 500mah :
Demonstration Disc (IBM-PC VGA compatible) FNB-125 ‘IE.{!: ﬁgﬂmgh ﬁg.gg
of signals recorded from WX-SAT system.  $5 FNB-14 7.2v. 1000mah  $48.00
FNB-145 7.2v 1400mah $59.00
) FNB-17 7.2y 600mah  $35.00
ik Ml s
) . . , =
Prices subject to change without notice. BP.835 S 750mah - $38.00
—— BP-84 72v 1000mah - $50.00
| — BP-85S 12v 800mah  $60.00
SPECTRUM INTERNATIONAL, INC. *Add $3.00 Shipping  FREE Catalogue
Post Office Box 1084, Dept. S VISA MasterCard
ﬂ Concord, Mass. 01742, U.S.A. TNR The Battery Store
Ehnpgasugaész.%g;% 279 Douglas Ave., Suite 1112
ax: (508) Altamonte Springs, FL 32714
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Say you saw it in 73!

Why buy a TNC?
DCHF FAX + PC SWL 1790

SPECIAL COMBINATION OFFER

For a limited time, if you order PC HF FAX §93 (see our
other ad in this issug), you can add our new and improved
;‘é:gf‘aﬁ-éu 3.0 for $80.00 instead of our regular low price of

PC SWL contains the hardware, software, instructions
and frequency lists needed to allow you to receive a vast
variety of digital broadcasts transmitted over shortwave
radio. All you need is any IBM PC or compatible computer
and an SSB shortwave receiver. The product consists of:

Demodulator

Digital Signal Processing Software
200 Page Tutorial Reference Manual
World wide Utility Frequency List
Tutorial Audio Cassette with Samples

PC SWL automatically decodes Morse code, RTTY,
AMTOR, SITOR, NAVTEX and ASCIL.

PC SWL lets you tune in on world press services
meteorological broadcasts, ham radio operators, coastal
shore stations, aviation telex and much more digital action
on the shortwave bands. Why pay for ancther expensive

box when a simple interface and your PC can do the job?
ADVANCED FEATURES:

Tuning Oscilloscope

Digital Waveiorm Presentations

Auto Calipration and Code Recognition

Continuously Tunable Filter Frequencies

Variable Shi

Adjustable CW Filter Sensitivity

Unattended Capture and Printing

Integrated Text Editor

Integrated Log and Database

Shell to DOS applications

Seamless Integration with PC HF Facsimile
Call or write for our complete catalog of products.
Visa & MasterCard welcome.

Software Systems Consulting
615 8. El Camino Real, San Clemente, CA 92672

Tel:(714)498-5784 Fax:(714)498-0568
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starting at 8 AM. Free admission and
parking. VE Exams. Trunk sales $5. Inside
tables $10. Talk-in on 147.78/.18. Contact
Wood County ARC, PO Box 534, Bowil-
ing Green OH 43402; (419) 352-3260.

PITTSBURGH, PA The North Hills ARC
will hold its 7th annual Hamfest from 8
AM-3 PM at the Northland Public Library,
300 Cumberiand Rd. (10 miles north of
Pittsburgh on Rt. 19N or McKnight Rd.
From 79 or the Pennsylvania Tumpike,
take Rt 19S through Wexford, tum left on-
to Cumberiand Rd. at the second traffic
light after Chunky Cheese. Talk-in will be
on 147.09 (the W3BIS Allegheny County
Public Service rptr). Limited indoor tables
510 each. Free admission and parking.
One free automobile-sized space per tail-
gater; each additional space $5.
Wheelchair accessible. Contact Don
Jackson N3LAZ, & Dale Ave., Bradford
Woods PA 15015; (412) 935-3343.

DOWNERS GROVE, IL The DuPage
ARC will sponsor their 10th annual Ham-
fest/Computer Mart, beginning at 8 AM at
the American Legion Post 80, 4000
Saratoga Ave., Downers Grove IL. Post
B0 is localed about 20 miles wes! of
Chicago, one block north of Ogden Ave.
(Rte 34), and one block west of Main St.
From |-88 exit at Highland Ave. south to
Ogden, west on Ogden one block to
Saratoga, one block north on Saratoga to
the American Legion Post B0. Flea Mar-
ket. Tailgating. Free Parking. VE Exams
for all classes; please bring your license,
copy of license, photo 1D and certificate of
successful completion, if appropriate.
Tickets 33 in advance, $4 at the gate
Talk-in on 146.52 MHz simplex and
145.25 MHz -600, (CTCSS 107.2 Hz). For

lickets, tables or info, SASE, or call Edwin
Weinstein WDSAYR, DARC Hamfest
Chairman, 7511 Walnut Ave.,
Woodridge IL 60517. Ham line (708)
985-9256.

JUL 17-19

ESSEX, MT The 58th Annual Glacier-Wa-
terton Intemat’l Peacepark Hamfest will be
held at the Three Forks Campground, Es-
sex MT. Advance lickels (before July 3)
are $8.50; $20.50 after July 3. VE Exams.
For registration wrile to Ethel Ferree
KA7HEX, Box 75, Wolf Creek MT 59548,
or call Pete KF7R, (406) 222-2601. All are
welcome. Talk-in on 146.52. For info con-
tact Sheila Devitte VEGNOW, (403) 282-

2171.
JUL 18

SALISBURY, NC The North Carolina
Chapter of the Triple Staies RAC, will
sponsor a “Firecracker Hamfest™ at the
Salisbury Civic Center from 9 AM-5 PM.
Admission, $3 in advance (with SASE), $4
at the door. No additional charge for Flea
Markel. Tables in air conditioned area, $5.
Set-up at 3 PM-9 PM Fri., 7 AM Sat. FCC
Exams by W5YI. ARRL Forum at 10 AM.
VEC Exams at 1:30 PM. Pre-registration
required with form 610, copy of license,
and $5.25 fee. Send to Isabell Ledford,
PO Box 826, Coolemee NC 27014. Talk-
in on 146.73 or 146.655. Directions: From
Interstate #85, take Hwy. #52 west/East
Innes SL. Tum left on South Boundary St.,
the Fest is on the lefl. For info and pre-
registration contact Walter Bastow
N4KVF, 3045 High Rock Rd., Gold Hill
NC 28071.

ABILENE, KS The Smoky Valley RC will
sponsor a Hamfest from 9 AM-4 PM at

Eisenhower Park. VE Exams. Talk-in on
146.88 or 145.33. Contact Bill Fenton
WOOIN, 315 5. Washington, Junction
City KS 66441; (913) 238-7817.

JUL 19

CAMBRIDGE, MA The MIT Electronics
Research Soc., the MIT Radio Soc., and
the Harvard Wireless Club, will co-sponsor
a TAILGATE Electronics/Computer/Ama-
teur Radio Flea Market from 9 AM-2 PM at
Albany and Main Streets. Admission $2.
Free off-street parking. Sellers $8 per
space al the gate, $5 in advance (includes
1 admission). Set-up at 7 AM. Call (617)
253-3776 for reservations and info. Mail
checks before the 5th lo W1GSL, PO Box
82 MIT BR., Cambridge MA 02138.

Talk-in on 146.52 and 449.725/444.725 -

pl 2A - WIXM/rptr.

WASHINGTON, MO The Zero Beaters
ARC will hold its 30th annual Hamfest at
the Bemie H. Hilerman Park (Washington
Fairgrounds), from 6 AM-3 PM. Flea Mar-
ket parking $4 a space. VE Exams (walk-
ins, starting at 10 AM—bring original li-
cense and a photocopy). Free parking.
Free admission. Talk-in on 147.24 and
444.90 rpirs. Contact Craig Brune
NOMFD, PO Box 24, Dutzow MO 63342;
(314) 239-0060 days; (314) 281-2784
eve. and weekends.

FLINT, MI The 4th annual Swap and
Shop, sponsored by the Genesee County
RC, will be held at Dom Poiski Hall on
North Linden Rd., 1 mile west of |-75 and
1/4 mile south of Pierson Rd., 8 AM-1:30
PM. Advance lickets $3, S4 al the door.
Talk-in on 147.340/.940, 146.52 simplex
or 444.200. Send checks or inquiries
along with an SASE lo Swap Committee,

GCRC, PO Box 485, Flint MI 48501, or
call Tom NBDYN, (313) 743-3980 for

more info.

JUL 25

NORTH BEND, OR The Coos County RC
will host the 2nd annual Southem Oregon
Coast Hamfest at the North Bend Jr. High
School from 9 AM-5 PM. Free parking.
Free RV parking all weekend. VE Exams.
Advance tickets $4, $5 at the door. Tables
$15. Large shopping mall within walking
distance. Contact R. Lyon N7SBF, Coos
County Radio Club, PO Box 3494, Coos
Bay OR 97420. Tel. (503) 888-2317. Tak-
in on 146.01/.61 K7CCH rpir.

LANCASTER, PA The Red Rose Re-
peater Assn. will sponsor a Computer Fest
at the McCaskey High School from 39 AM-
3 PM. Set-up at 7 AM. Admission $4; chil-
dren under 14 free with paying adult. Ven-
dor contact: Wade Mackey, 5 Sunrise
Terr., Millersville PA 17551; (717) 872-
5328.

JUL 25-26

OKLAHOMA CITY, OK The 18th annual
Ham Holiday and State ARRL Convention,
sponsored by Central Oklahoma Radio
Amateurs, Inc., will be held al the Made in
Oklahoma Bldg., Oklahoma State Fair
Park. Doors open at 8 AM both days. Gi-
ant Flea Market, new and used equip-
ment, VE Exams on Sal., RF Foxhunt,
packet, computer, AMSAT, etc. Dinner
Sat. eve.; QCWA Breakfast Sun. moming.
Advance tickels $6, $8 at the door. Tables
$5 in advance, $7 at the door. Talk-in on
147.03/.63. Contact Ham Holiday 1992,
PO Box 95942, Oklahoma City OK
73143-5942.

EVERY ISSUE
of 73
on microfiche!

COMMODORE/AMIGA

= TM

C' REPLACEMENT CHIPS, PARTS, UPGRADES

AMIGN

| =151% 1 SR

6510/8500CPU ... ..,

ﬂﬂMMDDDHE
6526A, PLA/90B114, 6567 VIC, 6581 SID,
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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 held
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.

BUCKMASTER

PUBLISHING

“Whitehall'’
Route 4, Box 1630

Mineral, VA 23117
703-894-5777
800-282-5628
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C64 Keyboard (new) . .

Computer Saver II/C64 protection S}rstam fﬂf
spikes & power supply overload . . :

NEW C64 Repairable Power Supply! Higher
amperage {1.8) runs cool (1 year warranty)

...19.95

17.95

2495

(4.3 amp version for C64 includes Commodore

Diagnostician. Perfect for packet.)

AMIGA
8520A CIA (Most problematic chip)
1.3 Kickstart ROM .

2.0 ROM chip only .

83724 1 Meg Agnus, inc' ‘Final Test” diagnostic

diskette/Rockwell chip pulier
8375 new 2 Meg Agnus .. _..
8373 Super Denise (Enhanced lt:hlp 5&1]
8362 Denise/8364 Paula . .
S57T19Gary ... _._. S
GVP-S5IMM-4 Mm‘Eﬂ e :
GVP G Force 40 MHz Enrnhcd4 Mh
1 x 4/80 5C ZIP (A3000) .
AS00 PC Motherboard (populated and tested) Rev. 3
A2000 PC Motherboard (new) with 8372A7]1 3ROM/B3TI
Meﬁaﬂm 20002Meg. AgnusRockwel chp puller!
“Final Test™ ciagnostic diskette .
AS00 200 watt Big Foot Universal Swiiching Panupﬂarl
A2000 Power Supply200 watt fan
Amuga ASDO keyboard [new, exact replacement)
A2000 keyboard inew, exact replscement]
Swatch-It! edectroneC Rom selector swich
compete compatibilty with all software

McCoy PLCC Agnus chep pufler sold as Bumoy by CBM
for $29. Our Price

—1  THEGRAPEVINE GROUP, INC.
| 3Chestnut Street, Suffern, NY 10901

== ORDER LINE 1-800-292-7445

CUSTOM SERVICE: 914-368-4242
914-357-2424
We Shp Wﬂl"ld'mﬂE

Hours: 9-—6 ET M-F
15% Restocking  Prices Subject

CIRCLE 192 ON READER SERVICE CARD

37.95

10.50
2495
39.95

49.95
=29.95
35.95
23.95
12.95
219.95

1,079.00

19.95
99.95
52995

29999
8395
14250
59.95
8995
38.50

1495

=3
=

Fax 914-357-6243

to Change

ALINCO

CALL TOLL FREE

0
ICOM YAESU

SPECIAL SPECIAL
CALL

For This Month's Special-Buy
Some Quantities Are Limited

FREE SHIPPING UPS SURFACE
(except power supplies and antennas)

= 9500 Cedar Lake Ave., Suite 100
_n-’ Oklahoma City, Oklahoma 73114

: Local & Info (405) 478-2866
E C.0.D. Fax (405) 478-4202

Hours of Operation

M-F 10-6
1-800-70K-HAMS g

1-800-765-4267 showroom closed Mondays
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QUEMENT,

TALK WITH THE KNOWLEDGEABLE PEOPLE AT

FEATURING AN EXTENSIVE LINE OF YAESU PRODUCTS

« FT33R/TTP 220MHZ HT $328.00
« FT411E 2M HT $299.00
- FT811 440 MHZ HT $339.00
« FT470 2M/440 HT $404.00
« FT911 122 MHZ HT $429.00
+ FT5200 2M/44 MOBILE $629.00
« FT757GXI ALL MODE HF PORTABLE $929.00

UEMENT

ELECTRONICS

ALL MODE HF
BASE STATION

$3699%

#FT1000D

YAESU us.A.

IF YOU'RE IN THE BAY AREA, STOP BY!

1000 S. BASCOM AVENUE
SAN JOSE, CA 95128

Call us at (408) 998-5900
Since 1933

CIRCLE 132 ON READER SERVICE CARD

AFFORD THE BESTI

Engineered for the Ham, the finest In Crank Up

NOW YOU CAN

Free-Standing or Guyed Towers Is from Tri-Ex. PEor
over 30 year tha INDUSTRY atnndard-hanked with
Defense and Aerospace technology.
MW SERIES LM SERIES
Self-supporting when "W" brace motonzed
attached at first section - tower. Holds large
will hold normal Tri-Band antenna loads. Models at
EEI!T:' Ei?t's 33', 50', and Vi 37°, 54', and 70’ heights.
" hei . =
y [  TMSERIES
W SERIES —m  Tubular construction for
Aﬁrodynamm i iarger antenna loads at
tower designed Il 70, 90" and 100" heights.
to hold 9 sq ft. in ;Hi Free standing, with
315.0 MPH wind at 36' and i1l motorized operation.
hei%hts. 67 tower rated 'Ii:
S 8. M. i TO ORDER CALL
i E I 800-328-2393
1
it TECH SUPPORT
I 209-651-7859
I
! , FAX - 209-651-5157
a
ri-Ex: “
TOWER CORPORATION Viaia, CA 83291

Quality Structures since 1954 |

CIRCLE 22 ON READER SERVICE CARD
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JUL 26

MILFORD, CT The Coastline Amateur ARA
will hold VE Exams for all classes at the
Fowler Bldg., 145 Bridgpor Ave., at 12 noon.
Walk-ins. Contact Gary NBTM, (203) 933-
5125, or Dick WA1YQE, {203) 874-1014.

TIMONIUM, MD The BRATS Maryland
Hamfest/Computer Fest will be held at the
Maryland State (Timonium) Fairgrounds on
York Rd., off 1-83 and |-685, from 6 AM-3
PM. Admission $5 per adult; children under
12 free. 8' tables in the Main Exhibit Hall are
$50 each (includes AC power and one ad-
mission ticket). 8' tables in the Home Arts
Bldg. are $25 each, no AC power; admission
is additional. Set-up at 2 PM Sat. Tailgate
area set-up 2 PM Sat., $5 per vehicle space.
Buyers, please note: This is nof a 2-day
hamfest. Sat. PM access is for dealer and
tailgating set-up only. VE Exams Sun. at 10
AM in Administration Bldg., mail your com-
pleted Form 610 to John Creel WB3GXW,
3208 Kilkenny St., Silver Spring MD
20904. For tables, info, write to BRATS
Hamfest, PO Box 5915, Baltimore MD
21208 or call Table Chaiman Franz Nieder-
meyer N3HFS, (410) 583-9147 anytime.

AUG 1

COLUMBUS, OH The Voice of Aladdin
ARC will host a Hamfest from 8 AM-5 PM at
Aladdin Shrine Temple, Morse Rd. and |-
270 Juction on the east side of Columbus.
Advance flickels $3, $4 at the door. Flea
Market/Trunk sales $2 per vehicle. Tables
85 in advance, $6 at the door. Advance reg-
istration preferred. Make checks payable to
Voice of Aladdin ARC and mail with re-
quests and SASE to James C. Caines
KBBKME, 1056 Erickson Ave., Columbus
OH 43227-1241. Walk-in VE Exams.

AUG 8

HUNTINGTON, WV The Tri-State ARA will
sponsor Hamfest '92 & Computer Show
starting at 8 AM at the Huntington Civic
Center. Set-up at 6 AM. Walk-in W5Y1 test-
ing for all license classes. Wheelchair ac-
cessible. YL and XYL activilies. Close to all
accommodations and restaurants. Dona-
tion, adults $5, children 12 and under, free.
For more info, call Bill KFBQK, (304) 522-
1833, or Alan NBLNS, (304) 736-9303,
anytime,

AUG 14-16

PARK CITY, UT WIMU '92 and the ARRL
Rocky Mountain Div. Convention will be at
the Olympia Hotel. Phone 71-800-234-2003
for reservations; mention WIMU '92 for spe-
cial rates. VE Exams Fri. at 6 PM, call
NV7V, (801) 465-3583 1o register. UARC is
sponsoring a Steak Fry Sat. at 6 PM; $12
per person.-Swap meet starts Sat. at 8 AM,
no charge for tables. Sun. at 8 AM, an All-
You-Can-Eat Buffet, $6.95 per person. Pre-
register before Aug. 1, $10; after Aug 1 and
at the door, $15. Children under 12 may
register at any time for $4. Send registration
requesls and checks to WIMU '92, PO Box
67, Bountiful UT 84011-0067. You must be
registered lo altend these events.

SPECIAL EVENT STATIONS

JUN 28-AUG 13

SEQUOIA NATIONAL FOREST, CA
Radio Station N6PZA will be operaling
portable from Boy Scout Camp Whitselt, on
a when-fime-permiis basis. Camp Whitsett
is located in the southern portion of the
Sierra-Nevada Mountain Range, 32 mi.
north of Kemville CA. Operation will be in
the 40 and 17M bands Mon.-Fri. during
2100-2400 UTC; and 17 and 20m Mon.-
Thurs,, 0100-0400 UTC, with occasional
operation on 10m. Send inquires to Chuck

Smith N6PZA, PO Box 1867, Lake Isabel-
la CA 83240-1867. We would like to estab-
lish a possible Scout/Summer Camp Net
with all Boy or Girl Scouts, Scout leaders,
or Ham Radio licensed Camp Staff mem-
bers who work at Boy or Girl Scout or other
Youth Camps during the summer. Listen for
Camp Whitselt on the General portions of
the Ham Bands (especially 17, 20 and 40m)
during the day.

JUL 2-12

CALGARY, ALTA. CANADA Station
CJ6CEXS will operate from the Calgary
Stampede, to celebrate the 125th anniver-
sary of Canada. There will be a 8 x 10 full
color poster award for $5 U.S. funds. Any
contacl on any mode/band qualifies. Spe-
cial QSL cards will be sent out. Talk-in on
146.850 -600 VEGRYC rptr. On the

grounds, use 146.520 simplex. QSL via
VEGNAOD.

JUL 4

DELTAVILLE, VA The Middlesex AR
Group will operate AC40G, 1230-2030
UTC to commemorate Deltaville's 4th
of July Celebration. Operation will be
in the General portion of the 80, 40
and 20m bands. For certificate, send QSL
and SASE to Pat Muller AC40G,
M.A.R.G., PO Box 148, Locust Hill VA
23092,

NEILLSVILLE, Wi Station NSMCH will be
operated by the Clark County ARES, from
the Highground Veterans Memorial Park lo-
cated 2 1/2 miles west of Neillsville, in
southem Clark County, just off US Hwy. 10.
The station will operate from 1700Z-0500Z
(12 PM noon CDST to 12 AM midnight
CDST). Frequencies: The boltom portion of
the General 80m, 40m, 15m, and 10m
phone subbands. For a Certificate, send
your QSL and a 9 x 12 SASE to The High-
ground, PO Box 457, Neillsville Wi
54456.

PISCATAWAY, NJ N2HOQ will operate the
first 326 minutes (0000-0526Z) to celebrate
the 326th Anniversary of the town. RTTY
only on various HF bands. For certificate,
send QSL and 9 x 12 SASE to Geoff Malta,
PO Box 312, Piscataway NJ 08855.

STAUNTON, VA The Valley ARA will oper-
ate Station WB8GIF in conjunction with the
Statler Bros. Happy Birthday USA. Opera-
tions will take place in the General portion
of 80, 40, 20 and 15m CW and phone
bands, and the Novice 10m band. For spe-
cial glossy Certificate, send 9 x 12 SASE to
VARA, PO Box 666, Staunton VA 24401.

JUL 4-5

BUFFALO, NY/FT. ERIE, ONT. CANADA
The South Towns ARC will operate Station
WB2ELW and Niagara South ARC will op-
erale Station VESNKH, to commemorale
the 65th Anniversary of the opening of the
Peace Bridge over the Niagara River (con-
necting Buffalo NY and Fi. Erie Ont.). They
are also celebrating the annual Friendship
Festival commemorating 180 years of
friendship between the U.S. and Canada.
Operation will be in the lower 25 kHz of the
General phone subbands, the Novice 10m
phone subband, the CW General sub-
bands, 10m MNovice CW subband, the
WB2ELW rptr., 147.09 MHz (+600 kHz
transmitt) and the VESNKH rptr., 147.165
(+600 kHz transmitt). For certificate: US
amateurs send QSL and SASE to John
Leiten WB2ELW, 6120 McKinley Pkwy.,
Hamburg NY 14075. Canadian amateurs,
send QSL and SASE to John Gilmour
VE3NKH, 158 High St., Fort Erie, Ont.
Canada L2A 3R1.



JUL 10-11

PEACE GARDEN, NORTH DAKOTA/
MANITOBA BORDER In conjunction with
their 29th North Dakota/Manitoba Inter-
national Hamfest, VE4IHF/@ will be in
operation as a Special Event Station.
Operation will be from 9 AM-5 PM. Fre-
quencies: 3.937, 7.255, 14.255, 21.355 and
28.355, plus or minus.

JUL 1112

U.S/CANADA Amateurs affiliated with the
American Sunbathing Assn., The Naturist
Society, and Federation of Canadian Natur-
ists will sponsor operation of as many as 12
SE stations (40-2 meters; 10 AM-3 PM local
time) to celebrate National Nude Weekend.
For certificate, indicating all sites worked,
send QSL(s) and 9 x 12 SASE o AE3D,
PO Box 5407, Laurel MD 20707-5407.

NORWOOD, NY The St. Lawrence County
10m Assn. will operate WN2R to celebrate
the annual "Norwood Regatta” at Norwood
NY. Operation will be on the General por-
tion of 40m and 20m and the Novice portion
of 10m from 12 noon-7 PM, EDT. For a spe-
cial QSL, send QSL and SASE to Regatta,
General Delivery, Norwood NY 13668.

JUL 15

ATKIN, MN The Barton Amateur Radio
Family will operate K&GPVB from 1800Z-
2400Z to commemorate their 40th annual
visit to Sunset Bay on Cedar Lake. Opera-
tion will be in the 40, 20, 15 and 10m
bands. For a cerificate and honorary mem-
bership in B.A.R.F., send QSL and SASE to
B.A.R.F, cfo KADWOW, 1441 West 41st
St., Davenport [A 52806. SWlLers encour-

aged to respond.

JUL 11-12

FULTON, NY The Oswego County Ama-
teur Radio Emergency Service will operate
KY2F from 1200Z-2100Z each day, from
the Central New York Intemat’l Air Show at
the Oswego County Airport. Frequencies:
The middle of the General 80, 40, 20, 15,
and 10m phone bands; Novice portion of
10m, 147.75/.15 MHz., and packet on
145.05 MHz. For certificate, send your QSL
card and a large SASE to Fred Swiatiows-
ki KY2F, PO Box 5227, Oswego NY
13126.

JUL 11-19

WOOSTER, OH The Wayne AR Tech-
nical Soc. will operate NBCEY 1200Z
for 15 hours Jul. 11-19 to celebrate
the Ohio Agricultural Research and Devel-
opment Center, "A Century of Science”
at Wooster. CW: 3.550, 7.050, 10.125,
14.050, 21.050, 24.920, 28.150; Phone:
3.900, 7.275, 14.275, 21.350, 24.960,
28.350. For certificate, send QSL and
a SASE to OARDC, Mike Brugger NS8CEY,
1680 Madison Ave., Wooster OH 44691.

JUL 12

LA GRANGE PARK, IL The Six Meter
Club of Chicago will operate KIONA
1400Z-2359Z to commemorate the centen-
nial of La Grange Park. Frequencies:
Novice portion of 10m, and 146.37/.97
K9ONA rptr. For QSL, send SASE; for cer-
lificate, send 9 x 12 SASE to K9ONA, Karl
Weisshappel, 802 Barnsdale Rd, La
Grange Park IL 60525.

JUL 18

DENVER, CO The Rocky Mountain Radio
League will launch a high altitude balloon
carrying a cross-band rpir. with the ID of
N@OFVG BALLOON REPEATER, at 1400Z.
The input frequency will be 446.000, with
the output of 147.555. The expected max.

altitude will be close to 100,000 feet. Sta-
tions 500 miles from Denver should be able
to check in. Flight duration will be about 4
hours. There will be a conducted net on this
rpir. All stations that check in will be sent a
commemorative QSL card. Send your QSL
card with an SASE to Warren Gretz
NBFVG, 3664 E. Lake Dr., Littleton CO
80121.

JUL 18-19

STATEN ISLAND, NY The Staten Island
ARA will operate W2CWW from Sal. at
1200Z-1500Z Sun., to celebrate their 70th
Anniversary with the ARRL. Operation will
be in the lower 25 kHz of the General 80,
40, 20 and 15m phone subbands, and the
Novice portion of the 10m phone subband.
Also 445.325 -5 156.7pl club rptr. For a
Certificate suitable for framing, send your
QSL with a 9 x 12 SASE lo Staten Island
ARA, PO Box 140495, Staten Island NY
10314-0018.

TALLADEGA, AL The Talladega RAC will
operate Station AA4UF from the Third An-
nual Induction of the International Motor
Sports Hall of Fame, Jul, 18 from 1300Z-
0500Z, and Jul. 19 from 1300Z-2300Z on
14.270 MHz (+/- QRM), in the 20m phone
band and the middle of the 10m Novice
phone band. For a Certificate, send QSL
and two units of postage to TRAC, PO Box
626, Talladega AL 35160.

JUL 24-AUG 8

MONTREAL, QUEBEC, CANADA Station
CI2M will operate daily, Jul. 24-Aug. 8, from
1300-0100 UTC, to com-
memorate the 350th Anniversary of Montre-
al. Frequencies: SSB: 3.875, 7.250, 14.250,
21.350, 28.350 +/- QRM. SSTV: 14.230;
Packet: 145.03; ATV: 439.25; VHF: 50.135,
147.045. A special QSL card will be avail-
able. Please QSL with SASE, or via VE2
bureau to CI2M via VE2CUA, Concordia
University ARC, c/o CUSA H-637, 1455
DeMaisonneuve West, Montreal, Que-
bec, Canada H3G 1M8.

JUL 27-AUG 2

CANTON, OH The Canton ARC will operate
Station WBAL from 2200-0200 UTC Jul. 27-
Jul. 31; and from 1700-2300 UTC Aug. 1-2,
to celebrate the Pro Football Hall of Fame
Greatest Weekend. Frequencies: SSB:
28.350, 21.350, 14.270, and 7.270; CW.:
28.150, 21.060, 14.060, and 7.060. There will
also be RTTY, Packet, Amtor, and 2m FM op-
eration. SWLs welcome. For an unfolded
Certificate, send your QSL and a 9 x 12
SASE, with two units of first class postage.
For a QSL or a folded certificate, send your
QSL and a #10 (business size) SASE to
Randy Phelps KD8JN, 1226 Delverne Ave.
SW, Canton OH 44710-1306.

JUL 31-AUG 2

DARMSTADT, GERMANY The Wiesbaden
ARC will operate DA1WA/P from Franken-
stein Castle, on all bands 80-10m, CW,
SSB, Packet, and digital modes. A special
QSL card has been printed especially for
this event. QSL to DJ@PU, SAE with 2 or 3
IRCs or “greensamps.” For more info, con-
tact Rob Kipp DJOPU, Huegelstr. 25, D-
W-6070 Langen, Germany.

AUG 1-16

LEWISTOWN, PA The Juniata Valley
ARC will operate Station K3DNA in cele-
bration of the 25th Anniversary of the US
Canoe Assn. Nat'l| Championships. Fre-
quencies: The General portion of the SSB
band as well as on CW. Most operation
will be during the week of Aug 1-8. For a
special Certificate, send an SASE to
K3DNA, PO Box 73, Yeagertown PA
17099,

TOLL
FREE
PRICING AND ORDERS ONLY

ENWOOD

1-800-666-0908

TH-TTA,

Full KENWOOD line
Radios & Accessories

FT-FSTGXI

Call for All YAESU
Radios & Accessories

and Accessories

O
ICOM

CIEZRA
Bl stanpDAaRD |

IC-228H

Full line of Radios

=-735
and Accessories Full ICOM line

Radios & Accessories

IC-WW2A

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. C.0.D.s Same Day

sm.ﬁm--a =) ) B [=z] OK  Shipping

CIRCLE 234 ON READER SERVICE CARD

MULTIPLE REPEATER - LINK - REMOTE BASE
CONTROLLER

Finally a controlier that has solved control and audio interconnect problems between
multiple radios. Yourradio system can grow to multiple sites and stretch for hundreds
of miles - and yet any radio can be fully controlled from any designated input.

Port 1 Port 2 Port 3 Port 4 Port 5 Port 6 Port 7
Repeater Duplex Duph.-: [lr_:plr::: Remote Remote Hemote
Link 1 Link 2 Link 3 Base 1 Base 2 Base 3
tliv RBC-700 Repeater Controller
Gnd {Muodel 733 shown)
Autopatch Voice Telemetry ASCIH Interface Front Panel
foptionali Lol | {eptional-THA] DTMF Pad

The RBC-700 Repeater Controller is designed to support Repeater systems that require
multiple radios connected together at a site. The RBC-700 utilizes a true 7 x 7 audio matrix
switch which allows several conversations between ports at the same time. In the illustration
above the 733 model is supporting a Repeater, 3 Duplexed Links to different sites, and 3
Remote Bases. Using simple commands, a user could tie the Repeater and a Remote Base to
one Link, while the other Links are communicating through your site, holding separate
conversations. Or, connect all of the ports together - like a big party line !!

Several models are available and are software configurable to support up to 3 Repeaters, 5
Duplexed Links, and 4 Remote Bases. A group or club can start with the basics and expand their
controller anytime by simply adding boards and software. Free software upgrades for one year
after delivery. Finally, a real controller for the Linked system operator !

Easy servicing

Intergrated Autopatch
Expand at any time
Programmable Scheduler
+10v to + 1dv Supply
Standard 525" Rack Mount
Card-Cage design

Multiple Independent Repeater control
Up to 5 Duplexed Links

Up to 4 different Remotes

Recorded Natural Speech Telemetry
Programmable Macros

Connect / Disconnect multiple Ports
Internal Receiver Squelch processing

Palomar Telecom, Inc.
300 Enterprise St. Suite E # Escondido, Ca, 92025 e (619) 746-7998 e Fax (619) 746-1610

CIRCLE 264 ON READER SERVICE CARD




ASK KABO

Number 20 on your Feedback card

oM

Michael J. Geier KB1UM
c/o 73 Magazine
70 Route 202-N
Peterborough NH 03458

More Digits

Last month, we were discussing
digital technology. Let’s continue.

Abracadabra

There are various ways to converi
an analog signal to digital form and
back again. The analog-to-digital con-
verter, or ADC, has evolved over the
vears, with various types suited to dif-
fering tasks. One common type of
ADC, the successive approximation
register (SAR), works in an iterative
fashion. It makes a rough guess of the
correct digital value of the sample and
then reconverts its guess 1o analog
form. Then, it subtracts the reconvert-
ed voltage from the original signal in a
differencing amplifier. What's left is the
difference between them, which corre-
sponds to the error in the ADC’s
guess. It then makes another approxi-
mation in an attempt to accurately dig-
itize the error. With each guess, the
digital representation of the signal gets
closer and closer to being correct. Fi-
nally, all the error is cancelled out and
the conversion is complete. This tech-
niqgue works remarkably well, but it
takes time, due to the repetitive nature
of the process. SAR converters are
fine for low-frequency measurements
and some audio work, but they just
aren't fast enough for video or other
high-frequency applications.

There's a much faster type of con-
verter, called a flash converter, which
is especially useful for video, because
of its speed. This converter takes only
one “pass” to completely convert its in-
put sample. It uses a large array of
voltage comparators to detect the
sample’s voltage. The outputs of the
comparators are converted into a digi-
tal word with some logic gates. It
doesn't get much simpler than that! So
why not do all A/D conversion this
way? Well, when you get up to more
than a few bits of resolution, the num-
ber of comparators and logic gates
gels to be unwieldy. Putting 65,000
comparators and thousands of gates
on one chip ain't easy, especially
since each comparalor requires a pre-
cision, laser-trimmed resistor to pro-
vide its voltage reference. As you
might imagine, flash converters are
expensive.

There are other kinds of ADCs, but
the objective is always the same: to
sample the input waveform at discrete
intervals and convert each sample into
a digital number, with as little error as
possible.

Hold It Right There
No matter what digitizing technique

The Tech Answer Man

is used, the conversion process takes
time. Unfortunately, the incoming sig-
nal may change during the conversion
period, introducing serious errors in
the measurement. For that reason, a
sample and hold circuit, which does
exactly what the name implies, is used
to freeze the voltage being measured
until the measurement is complete. In
older systems, the sample and hold
circuitry was separate from the ADC,
but most modern ADCs include it right
on the chip, making circuit design sim-
pler.

Give It Back!

The process of reconverting a digi-
tal signal into its original analog form
is easier than the reverse. A set of
gates whose outputs are summed by
a network of precision resistors makes
a periectly decent digital-to-analog
converter, or DAC. Thanks to CDs,
though, various new techniques for ul-
tra-clean D/A conversion have
evolved. In pursuit of ever more per-
fect sound, designers have developed
such things as oversampling and bit
interpolation, which actually synthe-
size data values in between the exist-
ing ones in order to make the resultant
waveform smoother and easier to fil-
ter. Such things, however, are overkill
for voice-grade networks; a simple re-
sistive DAC will do fine.

We've seen how we can digitize an
audio signal and the benefits and
costs of doing so. Is it practical to
send digitized information over the air
and recover it at the receiving end?
Well, maybe. The broadcast industry
is experimenting right now with send-
ing it over UHF, with the intent of pro-
viding compact-disc-quality audio di-
rectly to your home. Eventually, they
plan to do away with traditional AM
and FM altogether, though | expect it
will be phased out over many years.
So, don't go hauling your stereo gear
to the hamfest just yet! Initial tests in-
dicate that it takes far less power,
compared to FM, to get the digital data
across, despite the required higher
bandwidth. 1, for one, look forward to
the time when we all aren't drenched
with megawatts of RF, 24 hours a day.
Of course, TV broadcasting, especially
on the UHF channels, contributes
most to the RF soup in which we all
live. But who knows, maybe that too
will be digital one day.

What About Us?

Could we hams use digital voice
links? Sure, why not? For local work,
digital would be excellent, perhaps
providing far greater coverage from
our walkies and repeaters, and per-
haps making multiple-user single-
channel repeaters a reality. For HF,
though, it's another story. The fading,
static and QRM, at least as they exist
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today, would likely make data recovery
very difficult. Also, high-speed, noise-
tolerant modems would have to be de-
veloped at prices we could afford. If it
could be done, though, we might fit far
more QSOs on each band, with no au-
dible interference from adjacent sta-
tions. It may happen, but | doubt it will
be soon.

Psst...DSP

More likely, digital techniques will
be showing up more and more in ap-
plications which help conventional
analog systems work better than they
ever have before. Already, we're see-
ing signal processors employing the
powerful new technology of digital sig-
nal processing. Based on a high-
speed, dedicated microprocessor sys-
tem, DSP devices can filter audio in
ways undreamed of before. For in-
stance, you can buy a DSP nofich filter
which not only removes heterodynes
in the conventional manner, it also
finds them automatically. Even more
amazing, the filter can remove several
tuner-uppers at the same time! And
the notch is far deeper and narrower
than you can get with any analog filter;
the whistles really disappear, and the
desired speech signal is essentially
undamaged.

Also currently available is an audio
filter which can remove much of the in-
terference caused by adjacent voice
stations, along with static. This DSP
filter actually analyzes the incoming
waveform, looking for patterns related
to normal speech. When it detects ele-
ments which don’t belong there, it re-
moves them, leaving the speech un-
touched. | haven't actually used such
a filter, but a friend of mine has, and
he says that the result is truly spectac-
ular. Even 20m SSB can be pleasant
to listen tol As the chips become more
affordable, we may begin to see such
filters incorporated into new radios.
Even today's best rigs will sound very
unsatisfying next to the DSP-equipped
ones, There’s a big future in DSP au-
dio filtering technology.

Made to Order

Another area in which DSP shines
is the modeling of hardware in soft-
ware. In other words, a piece of hard-
ware, such as a modem, can be emu-
lated in the DSP chip’s software. Why
do it? Because you can get the same
or better result with far fewer paris.
Perhaps as important, you can change
the circuit's characteristics simply by
changing the software, with no other
modifications necessary. So, as mo-
dem speeds increase through the use
of more sophisticated modulation
techniques, the new designs can be
implemented merely by swapping a
chip! Already, some multimode data
controllers are using this technique,
making the products nearly obsoles-
cence-proof,

The Ultimate

If you can model an audio channel
in software, thus doing away with most
of the hardware, why not do the same

thing for an entire receiver or transmit-
ter? Well, in theory, there's no reason
why not! Imagine it: The antenna
leads to a front end amplifier which
feeds an ADC. The digital data goes
into a DSP chip and out comes audio.
AM, FM, SSB, you name it, the DSP
can demodulate it. Tuning, of course,
is handled by changing some numbers
in the DSP routines. Filtering is ac-
complished the same way, and it can
be tremendously sharper than any-
thing we can make out of crystals or
ceramics now. A rig small enough to fit
into a pocket, or even be worn on your
wrist, might have all the features and
quality of a full-sized HF rig, and
there'd be absolutely no variation from
unit to unit within a given model—
they'd all perform exactly the same.
Wow, that's some nifty radio. No IF
coils, no mixers, nothing. So why
aren't we doing it?

The answer is simple: speed. It
takes a DSP running at 20 MHz or
more just to do audio. Imagine what it
would take to process signals which
are themselves in the megahertz
range. Today's DSPs aren't even in
the ballpark of being fast enough. But
make no mistake about it, as integrat-
ed circuit manufacturing techniques
advance, it will be done. To our grand-
children, and perhaps even to our chil-
dren, IF coils, ceramic filters and ana-
log receiver circuitry will seem as silly
as spark transmitiers do to us today.
Heck, even you and | may QSO on
DSP sets before our silent key notices
grace the pages of history. Hey, by
then we may even have settled the
no-code debate! Of course, that may
be asking a bit much.

Well, that about covers it in the digi-
tal domain. Now, let’s look at a letter:

Dear Kaboom,

[ am in need of an amplifier that will
put out a couple of walls in the VHF
range. Will your "Casselle Box Spe-
cial” (73 Amateur Radio, April 1990)
amp do it at those frequencies?
What's the difference between HF and
VHF amps anyway?

Signed,
Watt Pusher

Dear Pusher,

| seriously doubt the Casselte Box
amp will do it for youl In basic con-
cept, an amp is an amp, and they
should all work at any frequency. But it
just doesn't work out that way. RF
amplifiers must deal with circuit re-
actance, especially component capac-
itances. If you try the Cassette Box
amp at VHF, it probably will show loss,
not gain, as it was designed to work at
about 1/40 the frequency you have in
mind. To get gain at VHF, you need
to use the right transistor and certain
low-reactance construction tech-
niques. In particular, it is easiest
to use a tuned amplifier, which per-
mits component reactances to be
used to advantage, in contrast to the
wideband designs commonly used at
HF.

73 and see you all next month. m



Range Extender for
2 meter Handhelds

« Boosts Signal from Flex
& 14 wave Antennas
 Lowers Hadiation Anghe
« Improves both Recaive

and Transmit
» Raises Low Powar
Perdormance

* Snaps on Handheld
* Welghs only 13 oz
* Adds Mo Bulk or Helght

* Saves your Battery Pack

Antennas west Order Matiine
Box 50082-8, Prova, UT 84803 1.800-926-7373

See and Hear the Difference
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UAI-10 AND UAI-20

UNIVERSAL REPEATER/LINK
AUDIO INTERFACE

Detailed application manual
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 outpuls
Selectable DTMF mute on repeater and link audio
Repeater, link, auxiliary and control audio inputs

UAI-10 UAI-20

$44.00 $89.00
CREATIVE CONTROL PRODUCTS

3185 Bunting Avenue

' | Grand Junction, CO 81504 _W_M
_ (303) 434-9405 —A
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= ﬂrmmza yaursfahm

Front Switches/Locks/LEDS
+ Utilize vertical space 300W Switching Pwr Bupplf
= Consolidate components Low Noise Regulators

o +.=‘_ _.._.
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1992 CALL DIRECTORY
(On Microfiche)

Call Directory
B OB L i vvsrns sopmisi s

.............

Geographic Index. . .
All three — $25
Shipping per order $3
BUCKMASTER PUBLISHING
Route 4, Box 1630 Mineral, VA 23117
703: 894-5777 800: 282-5628
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QRP CW TRANSCEIVER KIT

» Available on 20M or 40M band

» Superior superhet design

» Single-signal receiver

» CW crystal ladder filter

» VFO tuning with vernier dial

* RIT wicenter detent control

* Very effective AGC

» Selectable audio filter

* Sidetone oscillator

» 2-3 watts of RF output

* Semi break-in

« 12VDC operation

* Custom pre-painted, punched & silkscreened cabinet

* 100% complete kit with instructions

» Measures (HWD): 214" X 6% " X 6"

» Weight: 24 oz

* $149.95 + $4.50 shipping & handling, Michigan residents
add 4% sales tax,

e All Coils are Pre-wound

For free catalog call or write

OAK HILLS RESEARCH
QRP HEADQUARTERS
20879 MADISON STREET
BIG RAPIDS, Ml 49307
(616) 796-0920
24 HR. FAX—(616) 796-6633
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THIS MONTH'S GOODIE FROM THE CAND"F" STORE

e —— ICOM
ro-AT
e JMNDER $345.00

Similar Savings On Yaesu, Astron,
Kemwood, Hy-Gain, Alinco, Etc. All L.T.O.
MFJ-9243D0 $118.50
Owar 9039 Ham ltems in Stock, all Prices, Cash FOB Praston.
More Specials in HAM-ADS. Looking for Something not Listed?

Call Today (208) 852-0830

ROSS DISTRIBUTING COMPANY
78 5. State Street, Preston, Id. 83263 - Telephone (208) 852-0830

Hours Tue.-Fri. 9-6 - 3-2 Mondays. Closed Sat. & Sun.
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it takes a WHAMMIN’ ann' keeps on HAMMIN'

Worldwide contact:
TERLIN AERIALS
unit 2,3 Yompi Waoy

Willetton W.A, 6155 AUSTRALIA

fh"“m““g“ it tel. (0116194576238
el,
(615) 899-3390 faxphone fax (011)6194577737
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in North America contact:
OUTBACKER ANTENNA SALES
330 Cedar Glen Cirde

A-R-C SYSTEMS

AMATEUR

RADIO COMPUTER

B asyﬂenfmmumm?f}?

- ©1992 Bestway Systems, | Iic. All Hmmmumm Yonkers, NY 10704
-« Easy access for servicing us patents pending. In New York State dial: 914 968-9491
= Configure to your needs Trademarks belong to respective owners. - Fax: 914 968-9523
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Z ECTORITINDER

ZERO~IN 7 HAND-HELD
THE SIGNAL! PHASE SENSE
ANTENNAS FOR
VHF DIRECTION
FINDING. USES
ANY FM XCVR.
COMPASS GIVES
DIRECTION.
ARMS FOLD FOR
¢ STORAGE. TYPE
VF-142 COVERS
BOTH 2-MTRS &
220MHZ. OTHER
MODELS AVAILARBRLE.
WRITE OR CALL FOR

: MORE INFO.
53.50 SHIPPING & TYPE VF-142
CA. ADD TAX) €12G.95 619 -

j\] RADIO ENGINEERS ©565-1319

3941 MT. BRUNDAGE AVE.
SAN DIEGO CA.82111
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PAY TV AND SATELLITE DESCRAMBLING
ALL NEW 1991 EDITION

1992 edition update on cable, wireless and satellite,
Turn-ons, circuits, bullets, bags, b-mac, blackciphers.
Includes new VC plus fixes. Our best yet. Only $15.95.
Other (all different) editions: Volume one (basics), 1989
edition, 1991 edition, $15.95 each. MDS handbook
$9.95. Satellite systems under $600. $12.95. any
3/829.95 or 5/$49.95. Scrambling news year one (154
pages) $39.95. Video $29.95, Scrambling news monthly
$24.95/yr. Sample $3. New catalog $1. Special this
month everything listed for $99.95.

Scrambling News, 1552P Hertel Ave., Buffalo,
N.Y. 14216 COD’s 716-874-2088 Voice/FAX
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' QUICK, EASY, & COMPACT

| Flash cards *NOVICE thru EXTRA® theory Key words

| XYLs & kids.

m———
| NOVICE $11.95 ki
rEcHNICIAN 1095 Crder Today! - H
GENERAL % 9,95 from S e .
ADVAMNCED $15.95 e B
| EXTRA £14.45
Shipping 1 —5% 3.00 VISSTUDY CARDS
sarmore —% 4.00 P.O. BOX 16646
CLUB DISCOUNTS HATTIESBURG, MS 39404
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DISCOVER LOW PRICES

PL-259 Mickel-Tellan, USA  859< ae. or 51525
PL-25% Sliver-Tellon, USA 51.29 ens. or §25/25
PL-259 Gald-Taflon, USA $1.49 &a. or $30/25
H Connecior for 8613, 8086, CO-Flexi §3.15

S088 Internatianal (like 9973, but beter) 46<
CO-Flexi Mew| Flaxible 8813-type, low loss

for crank-up tower; rolators, HF - UHF 62c
CO-AG-8X MM 95% Solld, Type llA Cover 23c
RO-BX 95% Brald, Premlum Quad. 182
AG-213 MIl-Type Prem. Coax 34:

300 Ohm Poly Ladder-Ling 13
450 Ohm Poly Ladder-Line 13c
300 Ohm Heawy Twln 13c
72 Ohm Super Twin 297
#14 Antenna Wirs Bc EALUHE
Current-type
Laboratory Developad
Unegualed Spacifications
14 models for every application
Superior Construclion,
Stainless hardware

Wire & cabla

Sals prices on
100" iner.

anky.

B1-2K 1:1 2KW 'Current-Balun' $17.95

Bd-1.5K 4:1 Low losa 1.5K B0-10M 519,95

¥1-4K Current-type Beam Balun 1:1 AKW 524,55

Remote Balumn 4:1 Open-wire to coax Current-Balun  $28.35

(804) 484-0140

Free 48 page Discount Catalog. Everything for wire an-
tennas, connectors,coax. Allow 4 to 6 weeks for Bulk mail
delivery of Catalog or send 54 for hugh Reference Catalog
by Priority Mail. Mention ad for these prices. Prices are
subject to change, ADD SHIPPING - VISA & MC welcome.
Give card #, exp. date, signature. VA residents add 4.5%

Sales tax, See ads in QST and CQ.
DEALER INOUIRIES INVITED

Box 6159 * Portsmouth, VA 23703
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Presenting

The Finest 50 MHz Yagi Available!

nh;.nul:R}\il-SO

Design by K31PW

S

“wodaRAS-50 ELECTRICAL SPECIFICATIONS:
EEEEa R Measured gain B.26 dBd
i _| E-Plane baamwidtn &1 deg
- FFlane bearmwidih B85 dag
Bandwidih 1 MHz
SWH . 1.08:1 typical
F/B rafic LLoa0 SR
flamimum Power 400 Vatis
Inpedanc .. 50 ahm
MECHANICAL SPECIFICATIONS:
Lengih - 128, din
Bdr 1.26°00D 8087 7.8 Alumbnum
Elarmers 1/2° Al tubing
Elamert mounts Extrded Alurminum
Wind survival 120+ MOH
Mast up to & diarmeder
Al Stalpless Steal Bement Hardware|
Coax connectar ‘Waterproal N-type
| Waight _ . 1035 |b
ALSD AVAILABLE

AA4-50, RA7-50, RAB-2UWB, FO12-144, FO12-147, FO15-144,
FO16-222, FO22-432, FO22-ATV, FO25-432, FO33-432, FO11-440
POWER DIVIDERS ....cciiniinnsiniciiaiiiviinnsosinsis STACKING FRAMES

We supply those hard 1o find paris for the horme builder
Add %8 UPS 5/H for sach antenna, $8 west of tha Mississippl
PA residents add 6% stale sales fax.

a o]

A I E

3 BHE [

ATALDG!

Today's No-Tune
, _Muitiband Antenna

No pruning. : No runing. No knobs o rwist,
T 18 No-Tune on 80 cw, 40, 20, 17, 12, 10. TNT2 15 No-tune on
40, 20 100 Work other bands w/ tuner. DX &Gain rise w/ frequency.
Ready to Use kink-Proof Mo ‘lraps or Hesistors
Includes isolation Wx-Sealed Imsulared ro 3000V
balun & 99 ft RGEx Low Noise Rated 500 Wans

The modern coax-fed M $ B 9'.!'.‘- <@

e,
Technote 126-56.95 ppd Mz $ET19[L:$ =57
AntennasWest LA e G K
Box 500625, Provo, UT 84605 T LiPHaine 800-926-7373
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Quality Microwave TV Antennas

. WIRELESS CABLE - IFTS - MMDS - Amateur TV
- Ultra High Gain 50db(+) = Tuneable 1.9 lo 2.7 Ghz.
& = 55-Channel Dish System  $199.55
* 36-Channel Dish System  $149.95
* 20-Channel Dish System $124.95
i = Dptional Commercial Grid Antenna [not shawn) Add 350.00

» Yagi Antennas, Components, Custom Tuning Avalable
o Call or write [SASE) for “FREE" Catalog

PHILLIPS-TECH ELECTRONICS

Dish System Pf), Box 8533 « Scotisdale, AZ 85252
uFeTime  (602) S47-7700 (53.00 Credit all phone orders)

WARRANTY MasterGard = Visa « American Express « COD's « Ouantéty Pricing
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TechniTRoN  GRP

AMERICA Kits
3579 GRANDIEAN RD. ROSECITY, ML48654

* HI-PERFORAMANCE QRF
* DUAL BAND BOM—40M
« COVERS ENTIRE CW/SSB
* SUPER QUIET 100DBDYN.A.
« AUDIO FILTER—IN/QUT
* CW/SSB SWITCHABLE
= RF PEAKING
* RF PRE-AMP
* AF ATTENUATOR
« CALIBRATED VFO
*J.B. 10:1 VERNIER DRIVE
» FRONT MOUNT SPEAKER
* CUSTOM METAL CABINET
« MULTI-PUSH BUTTON SWITCHING
= SUPER EASY TO ASSEMBLE KIT
* FOR SERIOUS QRP OPERATING
* * PRODUCTOFUSA. * °

“SHOUP-KIT™ TX8040 MATCHING CW “"TWIN' QRP
TRANSMITTER $159.95 + $6.00 S&H AVAILABLE JUNE 82
Send for more information, catalogs, and list of "ShoupKits".
Michigan residents add 4% sales tax
Qualify to win a free fantastic "Shoup-kit* RX 8040
receiver- by mailing 3"x5" card with name, address,
phone and secret id number(8 digits) for Nov.'92
drawing- winner announced in our advertisement.

917-685-2322
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“SHOUP-KIT" RX 8040
available in May "92
Kit 51599
phus $6.00 S&H

Optional internal AC
pawear supply kit
$39.95 + $3.0058H

Battery Holder Kit
$12.95 + $3.00 S&H

High Performance Software by WATRAI

DESIGN YAGIS
THE EASY WAY.

WITH OUR HIGH SPEED YAGI MODELING PROGRAM

» 100% computer-generated yagis for non-tech users
= Auto optimizer; optimam gain, F/B & bandwidth.
o Auto/manudl modes,  #2 - 12 elements o 500 mhz,
= Fastest analvzer available; calculates pain, F/B, and
impedances in seconds (instantly  w/math co-proc. ).
* Log or lincar Ele. & Azi. polar plots w/ beamwidth.
» Easiest to uwse of all yagi modeling programs.
o Accuracy  verified.  =ARRL lab tested. 2 versions;
for math c¢o-processor & no math co-processor.
= Req. 300k & Hercules, CGA, EGA, or VGA graphics.

"Field testing showed the QUICKYAGI 11 plots to be
very accurate...the speed and autodesign features

are brilliant.” —Manin Ellis, ZL1AN]

Martin Ellis, president of the Auckland branch of the NZART,
made the lirst ever NZ to Africa contact on 6 meters using a
6 el QUICKYAGI 1T designed yagi

QUICKYAGI IL....orreereen$32.00°

CALL SIGN REQUIRED W/ ORDER.

For PC/XT/AT and Compatible. 5.25" & 3.5" fluppies. *Add
$3.060 5 & H; 55.00 outside USA. Az, orders add 5.5% stite tax

RAI ENTERPRISES, 4508 N.48th Dr.
Phoenix, AZ 85031 USA
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NO TUNERS
NO RADIALS
NO RESISTORS
NO COMPROMISE
FIVE EXCELLENT REVIEWS JUST
DON'T HAPPEN BY CHANCE

CALL US FOR A FREE CATALOG.

*Sea review in Oct. 73, 1584 “Sept. 73, 1985 March 73, 1086 |
CQ, Dec. 1888 Mar. W.R. 51

2 - BILAL COMPANY

: 137 Manchester Drive L-._/} A
=1 ~7 Florissant, Colorado 80816 I.f_’__mf“‘]
o7

(719) 687-0650 |
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CABLE T.V. CONVERTERS

Jerrold™, Qak, Scientific Atlantic, Zenith, &
many others. "New'" MTS stereo add-on:
mute & volume. Ideal for 400 & 450 owners.

1-800-826-7623 =& —

B & B INC. [
4030 Beau-D-Rue Drive, Eagan MN 55122
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VHF-UHF
MICROWAVE PRODUCTS
Preamplifiers / Power Amplifiers

144 Mhz.- 2.3 Ghz.

P.A. for repeater or commercial use.
Outputs: 1.5 watt to the 65 watt range.
We will custom build if desired. Power
amps. for use in the 900 mhz. region
using the “HOME VIDEQO” system
transmitters. Ex: GEMENI VC-2000.
ATV line samplers for ATV use. Power
Meter included. Interdigital Filters:
70cm. & 33cm. Aluminum Welded 7 |
pole, $170.00 and up. ANTENNA
SWITCH BOXES: 20-300watts,
2mtrs.- 23 Ghz.

PRICES REASONABLE., MADE IN THE US.A.
All products are warranted. Call or write for catalog.

ASSOCIATES
210 Utica St., Tonawanda, NY 14150

(716) 692-5451
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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 itall, 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 is geared
especially for the newcomer, or any ham who wants to get more fun and
excitement out of amateur radio—Radio Fun!

-

‘“The beginner’s guide to the exciting
world of amateur radio.’’

| : 12 issues of Radio Fun -I
YES! Sign me up right now! for $12.97.
MAME CALL
ADDRESS
I
CITY STATE ZIP I
Check ME - Visa
CARD # EXPIRES
I Class License ____  Year licensed ____ 73 Subscriber '
QST subscriber CQ Subscriber |

12 issues for only $12.97 |
1-800-257-2346

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] I

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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Number 21 on your Feedback card
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Compiled by Hope Currier
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EEB

Lowe receivers are now available in
the U.5. and Canada. The new com-
pact, go-anywhere HF150 is rugged,
portable and performs like a giant. It
covers 30 kHz to 30 MHz, AM, AMN,
USB and LSB, plus four AM synchro
detection modes. It also includes 60
memories, a large LCD readout, 10-15
VDC, 150 mA operations. Available
options: keypad, NiCds (8-AA), whip

antenna, 120 VAC adapter. This unit is
a great companion for a QRP field op-
eration. It's just 7.3" x 3.2" x 6.3,
weighs 2.9 pounds, and comes in a
rugged metal alloy case.

For the price and more information
on the Lowe HF150, contact EEB, 323
Mill Street N.E., Vienna VA 22180;
(703) 838-3350, (800) 368-3270, Fax:
(703) 938-6911. Or circle Reader Ser-
vice No. 201.

PERIPHEX

Periphex has announced longer op-
erating time, higher capacity, lower
cos! batteries for popular ICOM, Ken-
wood and Yaesu handhelds. For
ICOM models, the BP-1125 (7.2 volts,
800 mAh) offers a 15% increase in op-
erating time at low power; the BP-
114S (7.2 volts, 1700 mAh) offers a
45% increase at low power; and the
BP-1158 (12 volts, 800 mAh) offers a
100% increase at 5 walts output. The
BP-112S is $45; the BP-114S and the
BP-115S are $79 each. For Kenwoaod
models, the PB-135 (7.2 volts, 1200
mAhR) offers a 60% increase in operat-
ing time at low power, while the PB-
145 (12 volts, 400 mAh) offers a 33%
increase at & watts output. The PB-
135 is priced at $49.75 and the PB-

145 is $60. For Yaesu models, the
FNB-265 (7.2 volts, 1400 mAh) offers
a 40% increase in operaiing time at
low power, while the FNB-27S (12
volts, 80O mAh) offers a 33% increase
at 5 watts output. Both Yaesu balteries
are priced at $65 and are 3.75 inches
tall.

All battery packs include over-
charge over-temperature and short cir-
cuit protection, and a one-year war-
ranty. They are completely compatible
with appropriate chargers. For more
information, contact Periphex, Inc.,
115-18 Hurley Road, Oxford CT
06478; (203) 264-3985, (800) 634-
8132, Fax: (203) 262-6943. Or circle
Reader Service No. 202,

SGC

The SG-2000 HF SSB from SGC is
an American-made, remote-control
head, full-coverage transceiver provid-
ing global HF communications on
voice and data. The SG-2000 features
scanning capability, a large LCD fre-
quency display and ARQ/FEC capabili-
ties. The Model SG-2000 is a solid
commercial HF SSB transceiver which
incorporates unique features appealing
to the commercial, military, marine and
amateur markets. It produces 150
watts and operates on the 1.8 to 30
MHz frequency bands. It is operational
in voice and data transmission, has
CW with sidetone, and is remote
ready. The unit has all functions built in
for HF SSB operation, including re-
mote capability (up to 8 remote sta-
lions) through telephone lines. It can

be controlled by an IBM ¢r compatible
computer without its removable front
panel. Designed with a direct entry
VFQ and 644 |TU channels, plus 100
user-defined memories, the SG-2000
will operate on all marine, commercial
and ham frequencies and includes re-
ceive capabilities for broadcast, short-
wave broadcast and weatherfax fre-
gquencies. A unigue suction cup mount
system allows the SG-2000 control
head to be installed on a vehicle dash-
board without drilling holes.

The retail price for the SG-2000 HF
SSB radiotelephone is $1995. For
more information, contact SGC Inc.,
SGC Building, 13737 5.E. 26th SI.,
Bellevue WA 98005; (206) 746-6310,
Fax: (206) 746-6384. Or circle Reader
Service No. 203.
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LINK PLUS

Link Plus Corporation has an-
nounced that, for the first time, its
unique and powerful Link-Plus® signal
processing technology will be made
available to amateur radio operators in
a new product called the MULE™ ,
The MULE, or Multi-Use-Link-En-
hancer, is a rugged, stand-alone unit
that can be connected quickly and
easily to any amateur radio with exter-
nal cables. It is designed to allow
amateur radio operators to quickly
upgrade the voice quality of their radio
systems without changing existing
radio equipment, and without having
to upgrade power and antenna sys-
tems.

The Link-Plus technology that is the
heart of the MULE is an advanced,
compact and cost-effective version of
the linked compressor and expander

technology originally developed by the
telephone industry to improve the
quality of high frequency radiotele-
phone communications. The MULE
greatly improves the “quality” of voice
communications in the 2-30 MHz fre-
quency range by eliminating all inter-
ference, channel noise and signal fade
from the radio link and by significantly
boosting the effective strength of the
radio signal. The MULE's technology
has been exlensively tested and has
been incorporated into both interna-
tional and U.S. government HF radio
performance standards.

For the price and more information,
contact Link Plus Corporation, 9052
Old Annapolis Road, Columbia MD
21045; (301) 982-1585, Fax: {(410)
997-3485. Or circle Reader Service
No. 204,

The SA1000 100u MHz analyzer
from Instruments Technology Corp. is a
stand-alone, full-function 1 GHz spec-
trum analyzer with a dynamic input
range greater than 115 dB. The
SA1000 has a three-step 40 dB attenu-
ator, a baseline clipper, and a push-but-
ton frequency selector for excellent
center frequency accuracy. A DC to 50
MHz per division push-button disper-

sion control gives you a full 80 dB on-
screen dynamic range from DC to 50
MHz dispersion settings with no degra-
dation in the on-screen dynamic range.

The suggested retail price is $1695.
For more information, contact ITC In-
struments, 3678 Mt. Ariane Dr., San
Diego CA 92111, (618) 277-46189,
(800) 232-3501. Or circle Reader Ser-
vice No. 205.

POLYPHASER

The newly formatted 1992/1993
PolyPhaser product catalog of lightning
arrestors and grounding devices is
now available. This edition contains
new products and a revised "Lightning
Protection Information™ appendix. Pric-

ing is included. To request a copy,
contact PolyPhaser Corporation, Cus-
tomer Service Department, P.O. Box
9000, Minden NV 838423-9000; (800)
325-7170. Or circle Reader Service
No. 206.

PLANNED PRODUCTS

Planned Products has introduced a
new version of the popular 2200 Circuit
Works Conductive Pen. The new Micro
Tip Circuit Works Conductive Pen in-
corporates an improved tip design and
enhanced silver conductor for drawing
fine-line silver traces with increased
precision and control.

The new pen is used primarily to re-
pair conventional and surface-mount
circuit boards and is well suited for use
on membrane and flexible circuit tech-
nologies. The improved Micro Tip de-
sign uses an easy-flow, no-clog tip for
drawing precise conductive silver
traces in electronic design, prototype
and repair applications, including trace
repair, circuit modification and compo-
nent shielding.

It uses an improved silver conductor
featuring the better conductivity and
adhesion required by demanding de-
sign, prototype and repair applications.

The silver conductor dries in five to ten
minutes at room temperature and
reaches maximum air dry conductivity
in 20 minutes. Repairing a typical dam-
aged circuit trace requires 15 minutes
and shows resistance of 0.01 ohms or
less after the repair. Maximum conduc-
tivity and adhesion occur after a heat
cure of between 250-300°F (121-
149°C) for five minutes. Heat-cured sil-
ver conductor can be soldered at tem-
peratures below 350°F (177°C) using
tin, lead or silver solder. The new silver
conductor is safe for circuit plastics and
metals including copper, solder and
solder mask.

The suggested retail price is $10.95.
For more information, contact Planned
Products, 303 Pofrero Sreel, Suite 53,
Santa Cruz CA 95060; (408) 459-8088,
Fax: (408) 459-0426. Or circle Reader
service No, 207,



REMEMBER.. A LOW COST POWER PACK
WITHOUT PERIPHEX'S QUALITY IS NO BARGAIN

DELTACOMM I|-7000 and your MS-DOS computer gives you a custom interface integrated
with optimized software that will not just control but will maximize the potential of your R7000.

O CYBERSCAN function allows scan file tracking control of
sysiems employing frequency hopping techniques.

o S m log at speeds in excess of 1300 channels/min.
le automatically generating a histogram of activity.

O Birdie log durin frequency search aulomatically
characterizes your R7000, then Incks out those frequencies.

0 Automatic detection and slorage of active frequencies during
SUPER PACKS FOR atc nd sorag
search and spectrum log operations.
ICOM 2‘,48AT' 24AT & WZA DELTACOMM DSS (Digital Signal Strength) upgrade for the DELTACOMM 1-7000 communication manager
Q Innovative interface design allows digitizing and storing the R7000 signal level information with 8-bit
BP'%S&?&,&““‘H“ accurary via your cnmputgr‘s game pnﬁ ; y 3
BP-84 ?.ZV.HJﬂﬂmah 0 DSS allows user programmable upper and lower signal level detection limits during DELTACOMM 1-7000's
$57.00 spectrum log function.
E:i'l;EANEDHI_E? BP-&#Ss}%\fﬂ?ﬂﬂmah QO Log signal strength information to printer or disk file while DELTACOMM I-7000 is scanning.
BP-85S 12'&'. 800mah DELTACOMM 1-7000 communication manager program includes all cabling, manual, UL listed
power suppg and Delta Research custom interface for $299.00 + $8.00 (U.S.) or §25. 00 fnrmgra
$76.00 S&H. The DELTACOMM DSS interface upgrade comes complete with easy to follow NO SOLD
installation instructions, all cabling and 8-bit DSS A/D converter module for $99.00 + $8.00 (U.S.)
BP-114S 12V 800mah of 525 ﬂﬂ {fcnrmgn} SEH and I8 nvallable as an upgrade o nptmn to ragtstaraﬁ - ?Dﬂﬂ users.
SAVE ON THESE POPULAR _ _ : _
PERIPHEX POWER PACKS ;
BP-7S 13.2V 1200mah ... $65.00 Bn: 13577 Wauwatnsa, WI 53213 - FﬂK!Phune {41 4} 353 456?
BP-8S 9.6V 1200mah ... $65.00 e R

CALL FOR OUR
SPECIAL OFFERS

ﬁ FNB-2 10.8V 500mah Meas“re Up Wlth Coaxla'l Dynmcs
FNB-1217V So0mah ~ Model 81000A RF Directional Wattmeter

~ M
$45.95
v FNB-MSJE%EMWI“H ’ Model 81000A is a thoroughly engineered, portable, lnﬂﬂrllﬂn15§p&_:nwgttm_ﬂlar
FNB-26 7.2V 1000mah designed to measure both FWD/RFL |
GREAT $60.00 C. W. power in Coaxial transmission lines.
YAESU VALUES! FHE'Z?&IEZD“HW"‘““ 81000A is comprised of a built-in line
' ' section, direct reading 3-scale
meter protected by a shock-proof

housing. Quick-match connectors,

NEW BATTERIES plus a complete selection of plug-in
AVAILABLE. CALL! elements, gives the FRONT RUNNER
reliability, durability, flexibility
—— and adaptability with a two year
KENWOOD '/}3 ty
PB-8S 12V 800mah [ ;% COITMIE"OI'WUFMEIEEI
po-13s 12V tomah |\ authorized Coaxial Dynamics
9.75 presen .
PBQEEESSEB.N 900mah Y our world-wide sales network.
5.00
COAXIAL
Manufactured in the U.S.A. with matched cells, these
DYNAMICS,
Super Packs feature short circuit and overcharge protection,
“:rlrrl :tL;E rr:|11[i1 w;krr:::WI.EEII Iil:r!zerl:afld paLE;E [:Jn ::ttuch lNC
or available from authorized dealers

CALL US TO DISCUSS YOUR BATTERY REQUIREMENTS

w 15210 Industrial Parkway I

‘\
Add $4.00 S & H FOR FIRST BATTERY, $1.00 FOR EACH ADD'L Cleveland, Ohio 44135
BATTERY - U.S ONLY. Connecticut residents add 6% tax. 216-267-2233

JiHPCRIPHEK Inc. 1-800-COAXIAL

115-18 Hurley Road, Oxford, CT 06478 Fax: 1-216-267-3142

80026348132 ity A Every Product
In Connecticut 2!]3'.2‘64'3335 — FAX 2032626343 Service and Dependabi lty Pﬂrt of Every

CIRCLE 68 ON READER SERVICE CARD

CIRCLE 186 ON READER SERVICE CARD
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Never Say Die
Continued from page 4

person—and so0 am i—and so are a
hundred thousand other 73 readers.
One thing | think you do recognize: If
a hundred thousand people decide
they're going to do something, the
chances are pretty good they're go-
ing to get something done. And if
you'll take the time and effort to con-
vince just one other person, that's
two hundred thousand—and we have
a movement.

“Do It Yourself” Reviews

The next time you buy a piece of
ham equipment, how about keeping
notes on your experience and shar-
ing it with the 73 readers? I'd like to
know what your experience is when
you get something new. I'd like to
know what problems you have with
it—what fun you've had—how you've
solved the problems—how difficult or
easy it was to get going—what infor-
mation sources you've found to
help—what accessories—you know,
all the things you'd tell a friend.

Whal kind of equipment? My inter-
ests are the same as yours—I| want
to know about anything you buy—a
transceiver, an HT, a packet unit—
heck, even information resources.
Belfore | make a buying decision on
something I'd like to know a little
more than | can find in the ads, or
even equipmenl reviews. With so
many competing products, I'd like to
have the benefit of other people's ex-
perience.

I've just started a new publication
in the music field which is based pri-
marily on the readers sending in their
reviews of the CDs they've bought. |
want to know when a reader finds a
CD which they think is great—and
when they are disappointed. In the
past reviews have always been wril-
ten by music professionals. Unfortu-
nately, this has tended to result in
pedantic exercises, aimed more at
exhibiting the profound knowledge of
the reviewer than in help for potential
buyers.

Yes, this is likely to result in a lot
of much less educated evaluations.
Well, I'll take that into consideration
when | read ‘em—and I'll be looking
for more than one review on newly
released CDs. | don't go to the
movies just on the advice of Siskel. |
also pay attention to Ebert, Medved,
Lyons, and other reviewers.

So if one opinionated user review
of a new HT is thumbs down and an-
other is thumbs up, I'll want to read
more and find out what it was that in-
fluenced each of the reviewers. How
much is a particular reviewer blowing
things out of proportion? And if the
equipment is something I've had ex-
perience with, I'll want to write and
set the record straight.

The end result of all this should be
lo help us all buy new equipment with
greater confidence. When | read
about a chap who's just bought a 6

meter rig and is having a ball, I'm go-
ing to want to get one too. Ditto 2
meter SSB. But suppose we start
seeing complaints about a new rig—
should we sweep these under the
table and hide them? | think the in-
dustry as well as the 73 readers will
be much better off if complaints are
aired. | know I'll have more confi-
dence in what 'm reading as well as
in the company which faces up to
and solves problems.

So the next time you buy some
ham gear keep noiles on your experi-
ence and send me a lelter telling me
how it worked out. If you have prob-
lems, be honest about them. Let's
not get into histrionics. Yes, of course
I'll be in touch with the manufacturer
to try and help resolve problems. So
don't get mad; let's instead try to find
out what went wrong and why, and
get it fixed. Address your letters to
Vox Pop, 73 Magazine, 70 Route 202
North, Peterborough NH 03458.

I'll be much more influenced in my
buying by a few letters telling me how
great something is than by a formal
equipment review. It's fun to buy
something new and get on the air
with it. The main thing holding me
back is a lack of information. So,
when you find something that's par-
ticular fun, starl writing so you can
share it with all of us.

An ARRL Proposal

The ARRL and W5YI have pro-
posed that the volunteer examiners
take over all Novice exams as well as
those for higher license grades. Well,
sure, why not, right? So what are the
benefits? And what are the draw-
backs?

The benefits are easy to see. The
VECs will about double their take. It's
more difficult to see any benefits to
prospective Novices. So difficult that,
even with my legendary imagination,
I'm stumped. Of course, since no
VEC is really interested in the fees,
their main goal being to provide a
service, doubling their business
would just be a nuisance.

This system would make it far
more difficull for Novices to get ex-
amined. The present arrangement
makes it so any radio club can han-
die this. So let's scuttle this proposal.
Please let the FCC know you think
this is a bad idea.

KV4FZ Convicted!

Will Herb’s conviction of phone
call theft cool the mess on 14.3137
Herb, the Chief of Police Communi-
cations on St. Croix, has been con-
victed of stealing and using tele-
phone access codes while making
over $1,000 in long distance calls.
Many of these calls, it turns out, were
devoted to Herb's special amateur
radio interest of trying to destroy our
hobby. He and his group of mentally
defective deviates must be congratu-
lated on a bang-up job of trashing our
20 meter band.

The problem we have is that while

i's pathetically easy for people 1o gel
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QSL of the Month
To enter your QSL, mail it in an envelope to 73, Wayne Green Inc., 70
Rte. 202-N, Peterborough, NH 03458. Attn: QSL of the Month. Winners

receive a one-year subcription (or extension) to 73. Entries not in en-
velopes cannot be accepted.

ham licenses, it takes almost an act
of Congress to take one away.
There's something wrong with that
whole concept. | don't think the
founding fathers put anything in the
Constitution guaranteeing us the right
to a ham license. It's a privilege, not
a right. Well, there are responsibili-
ties that go along with privileges and
the rest of us are hurting because we
have no way to protect our privileges
from being trashed.

Granted, there's not a lol that we
as individual amateurs can do, and
that adds greatly to our frustration
level when we hear the crap we have
to put up with. The thought thal
comes to my mind when | hear all
this nonsense—when | hear the bad
language and racial taunis on 75m—
when | hear dirty jokes—is why isn't
our only national amateur radio orga-
nization working with the FCC to do
something about this? Well, I've been
watching carefully, hoping to see
some signs of even a faint interest in
the problem. Nothing visible yet.

| keep wondering how many ama-
teurs have asked their ARRL direc-
tors to take some action on the grow-
ing messes we are hearing on our
bands. The directors are presumably
visiting your clubs and are there for
you to demand action. If there's been
one single case anywhere in the
whole country where one single ama-
teur has stood up at a club meeting
and asked a director to take action |
have not seen it reported in any club
newsletters, nor have | had letter
one from anyone claiming to have
asked. | can only surmise that no one
really gives a damn. Oh, | hear hams
bitching and kvetching about it, and
many letters grumble to me about it,
but | have yet to hear of any time
anyone has actually done anything.
So much for a sense of personal
responsibility.

So what can be done? Well, keep-
ing in mind that a ham tickel is a priv-
llege, how about getting the FCC to
institute a simple system for de-li-
censing offenders—something which

doesn’t require hiring lawyers and
going to court? Let's make it easy to
rescind the privilege and stop consid-
ering the license as a right.

We need a system which we can
run ourselves, without having to bring
the FCC into the action. The less
money we cosl the FCC, the longer
we'll be around. We know how to
find hams causing intentional inter-
ference. We know how to tape the
offenders. So let's empower our
ham clubs to not only issue Novice
licenses, but also to take away
licenses.

We've been able to establish re-
peater councils and handle our own
channel allocations, so why not set
up a defrocking system? I'd suggest
we establish area ham club councils
to deal with this kind of mischief. If
we let individual clubs have full say,
we could rur into problems with rene-
gade clubs. Indeed, there are so
many ham idiots in Southern Califor-
nia they probably could form several
clubs. | don't think the bad guys out-
number the good guys yet—even
there.

As you can see, when there are
civil problems | tend to tumn to the
people for solutions, not to govern-
ment or officials. The best rules
we've had in amateur radio have
been those we cooked up. The worst
have been those from the FCC. |
don’t see any signs of that changing.
And yes, the most disastrous of all,
by a wide margin, have been promul-
gated by our own ARRL bureau-
crats—like the 1963 Incentive Licens-
ing disaster.

My apologies to any subliminaily
brainwashed ARRL members who
find their bowels in an uproar over
my admittedly rare mentions of that
esteemed organization. The League
has always promoted the concept
that only League members have a
right to criticize the League. Well, I've
got my 50-year ARRL membership
plague, so | have every right, within
the ARRL framework, to make sug-

gestions and carp. -



AMATEUR RADIO EQUIPMENT
CALL @ P 1 800-942-8873

For Your Best Price
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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

PC GOES/WEFAX 3.0 is a professional fax reception sys-

1057 East 2100 South, Salt Lake City, UT 84106
e for 1e 1BM PG 1 nclicis an AVIFW deriodatr 801-467-8873

this partial list of our advanced features: CIRCLE 156 ON READER SERVICE CARD

MORSE CODE

p*: MUSIC?

Yes it's true! Now the morse code alpha-
bet can be learned and enjoyed while
doing aerobics, jogging, driving or danc- |

ik T
e

X230

Res. up to 1280xB00x256 APT Lat/Lon. Grids
Unattended Operation  Orbital Predcition
Colorization Frame Looping
Zoom, Pan, Rotation PCX & GIF Export
Contrast Control Grayscale Printing
Tuning Oscilloscope Infrared Analysis
Photometry/Histograms  Variable 10C & LPM

Chassis Kits Rack Shelves

PC HF FACSIMILE 6.0 $99 Cabinet Kits Rack Equipment Cabinets

PC HF Facsimile 6.0 is a complete shortwave FSK fax Assembled Cabinets  Antenna Grounding Kits

for the IBM PC. It includ FSK Demodulator, : . . ‘ »
oitware, 250 page manual and tutorial cassette. Call o Slope Box Kils Tower Mounted Box Kits ing. Order “THE RHYTHM OF THE CODE
write for a complete catalog of products. UHF & VHF Antenna cassette single hit today!
: Power Divider Kits Other enclosures
Software Systems Consulting | Send $5.95 check or money order
615 S. El Camino Real, San Clemente, CA 92672 Small sheets Aluminum and Brass (please add $2.00 S&H) to:
Tel:(714)498-5784 Fax:(714)498-0568
- CIRCLE 250 ON HADE SERVICE CARD ?W Cliassie Rito P It(la ‘Iﬂ_l":E_I
Charies Byers K3IWK FOGUCTIONS |
5120 Harmony Grove Road, Dover, PA 17315 P.O. Box 319-ST ./5
Phone 717-292-4501 Weymouth, MA 02188
: Between 6PM and 9:30PM EST, Eves. Mass Residents please add 5% sales tax
SEY You Saw It in 731 Dealer inquiries welcome
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RC-1000 REPEATER CONTROL

 Autopatch = Patch Re-encode Dialing
» Reverse Patch # User Programmable CWID
& Codes e Intelligent CWID = Remote Base
e 3 Auxiliary Outputs = Complete Interface
» Control Revr Input ® Programmable
Tailbeeps = DTMF Decoder w/muting

AEA-FAX USERS

Now you can receive and display
weather FAX images directly from

the satellites!
With:

42 Page Manual w/Schematics

Also — RC-100: BASIC REPEATER CONTROL RC-1000 Wired & Tested $239.95
w/Remote Base * User Programmable w/DTMF  Optional Enclosure

AMFAX-10 1s a hardwar
FAX converter designed especially
for the *AEA-FAX package.

= Features:
e Copy vivid polar orbiting, Geostat-

% N R ISR
fwmzems| Micro Computer Concepts 548924, g g5 e
CIRCLE 160 ON READER SERVICE CARD

MADISON

North Olmsted Amateur Radio
29462 Lorain Road
North Olmsted, OH 44070
216-777-9460

ORDERS: 1(800) 231-3057

MFJ MIRAGE/KIM 1(713) 729-7300 or 729-8800

e Works with existing *AEA-FAX Hand |-F|nder NE;A:;d{ZI:}E;E;j;ﬁ;S
adapter and software. et = ,

e Cost: AMFAX-10 only $99.95 plus FTDRSI Daiwa Tubes, Transformers,
$600 Slllpplﬂg, Uptinnal 12 VDC HUStIer Filter Capacitﬂrs

adapter $8.95. - ’;?:P’ GAP . s And More | |
kG proer s Check armaney DICer 'l Diamond =mmme  FREE List Call @ .!
or call evenings & OverView S}" stems A“E == am ® - -
weekends: P.O. Box 130014 = =EITR = Madison Electronics
305)748-8315 SUHI‘iSE. FL 33313 : 12310 Zavalla Street
4 AE.EF; F..gH isa TM of Advanced Electronic Applications, Inc. many other items Houston. TX 77085
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ionary, and GOES-TAP images.

® Easy to connect and use!

® Operates from 12 -14 VDC.

® Select original FM FAX or new AM
FAX modes by the flip of a switch.

 Fully assembled and tested, just
plug in...and go!

SHOPPER




Number 22 on your Feedback card

Michael Bryce WBBVGE
2225 Mayflower NW
Massillon OH 44646

The Radio From Hell

I'm a beaten man. Yup! I'm not one
to give up, but after a week and a half,
you can stick a fork in me. I'm done!
The reason for all of this is a simple di-
rect conversion receiver slated for 10
MHz. Nothing really complex, just an
NEB02 and some 741 op amps. As it
turned out, | created the radio from hell.
On this project, I'm not a happy camper.
Learn from my mistakes.

The problem started with the VFO.,
Using a MPF102 in a Colpitts oscillator
seemed like a good idea at first. The
output of my Colpitts oscillator feeds the
NEB02 mixer with more than enough
output. Excessive injection can cause
all manner of critters to come out of the
NEE02. A small value capacitor couples
some of the VFO energy to the NEG02.
A T50-6 core and several small-value
caps comprise the tuned circuil for the
VFO. Now, I'm not one for re-inventing
the wheel, so | used as my starting point
the VFO from one of the projects in
"W1FB's QRP Notebook.” Using the val-
ues listed for 30 meters, | began wind-
ing coils and heating up the soldering

Low Power Operation

iron. | built the VFO first on a small
piece of perfboard. Try as | might, |
could not get the VFO to oscillate, Zero!
Zip!

The silly thing would not even oscilla-
tor on the wrong frequency, let alone on
the desired one. Qut came the frequen-
cy counter and the oscilloscope. Try as |
might, the oscillator still wouldn't fly.

The circuit is drawing current, so
something had to be running. | checked
the vokage on the drain of the MPF102
and, sure enough, | had the regulated
voltage from the 7.5-volt zener diode.
Yes, all the grounds were grounded and
all seemed right with the world; but alas,
no go.

A bad MPF102 must be the trouble. |
replaced the MPF102 six different
times. | gave up on number six as the
chance of getting half a dozen bad FETs
is a bit high. So, | slarted to replace the
capacitors in the circuit. Again, nothing |
did seemed to bring any life to the cir-
cuit. A desperate man, | scraped out the
toroid and its capacitors from the circuit
and in its place | installed a crystal cut
for 10.106 MHz, one that should oscil-
late like mad.

Nothing bul six zeroes on the
counter. It was a little after three in the
maorning. The final score: VFO three,
Mike zero.

CELLULAR TELEPHONE
MODIFICATION HANDBOOK

How are hackers making

cellular phone calls for free?

* Techniques for decoding & changing
cellular phones' NAMS & ESNS
* Where to buy programming devices

* The “roaming technique” scam!
* Chip supplier’s phone numbers
* Instructions on how to change phone numbers on all

models

 Cellular phone manufacturer's ESN codes

Complete Manual only $79.95

M.O.or C.O.D. to

SPY Supply

7 Colby Court Suite 215

Bedford, NH 03110
(617) 327-7272

Sold for educational purposes only
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Figure. The oscillator from hell.

The Next Attempt

The next night (good thing | work 3-
11 most of the time) | was back in the
saddle again. All day long at work | had
been working on the problem in my
mind. And, as many have said, there is
nothing up there to get in the way of an
idea. | was out for blood, and the victim
was the VFO.

My usual cut-and-try method was
simply not cutting it {ouch)! | needed to
get serious with Mr. Calculator. Qut
came the books, piles of books. If noth-
ing else, perhaps I'd scare the oscillator
into working. Look at the schematic in
Figure 1. This is the beast | have been
working on. The values listed are the
ones | started out with,

Since | did not know the value of
either the variable capacilor | was using,
or the size of wire | wound the toroid
with, Mr. Calculator was of little help.
The variable capacitor loocked as |f
it should be about 50 pF or so, and
the wire looked close to #24 or #26
gauge.

It would seem to me that even if the
component values were way off, the
thing should still oscillale somewhere;
but it didn't. So | started to remove com-
ponents from the receiver. Perhaps I'd
gotten a bad NE6027 A shorted IC
socket perhaps? | replaced the coupling
capacitor several times thinking it might
be bad. | also changed the values of the
coupling capacitor. After awhile, | just
removed it altogether and let the output
of the VFO dangle there with my fre-
quency counter probe attached.

Back using the cut-and-try method, |
found (by changing out either C2 or C3
or both to 330 pF) | had a working VFO.
The frequency oscillated from 9.500
MHz to 11.800 MHz. | could change the
working frequency of the VFO slightly
by spreading or compressing the turns
on the toroid core.

Even though the VFO was operating,
it was not a working unit. No matter
what | did, | could not get smooth linear
tuning from the VFQ’s main tuning ca-
pacitor. | could tune all the way from 9
MHz to over 12 MHz! This was all being
done with a small 50 pF capacitor. The
score for this evening: VFO four, Mike
one.

| also found out that if | changed the
values of C2 and C3 up or down ever so
slightly, the oscillator would stop. One

would think the frequency would either
be raised (by using smaller value ca-
pacitors), or be lowered (by using larger
capacitors). | found out that such is not
the case with this circuit.

One More Try

Really drawing for straws, | decided
that the main VFO capacitor must be
way off its marked value. Nope, | don't
own (yet) a capacitance checker, so |
started to pull out the rotor plates, one
at a time. This would lower the overall
capacitance of the tuning capacitor and
thus give me more band spread. Maybe
instead of 50 pF the capacitor was real-
ly 500 pF. When | got down to the last
rotor plates, that theory went out the
window: | had a variable capacitor with
one rotor plate and still the frequency
went from 9.98 MHz to over 11 MHz.

So | re-wound the toroid core by
adding thicker wire and five fewer turns
than | had before. | removed the small
10 pF trimmer capacitor in parallel with
the main tuning capacitor—perhaps too
much capacitance was causing the
problem with the band spread. Well,
that idea was way off base too. | had a
VFO all right, but still not where | want-
ed it to oscillate. So, | tried padding
down the tuned circuits by adding small
capacitors in place of the trimmer. Using
10 pF caps, | kept adding them to lower
the frequency of the VFO. Now instead
of running at 9 MHz something to over
12 MHz something, | had it tuned be-
fween 6.8 and 7.7 MHz. Could it be |
had it beaten? Well, Kenwood has their
DSP, Ten-Tec their QSK and Yaesu their
CAT system. | just developed VBFC,
that's Variable Band Frequency Control.
Yes Sir! All you have to do is start on
the high end and turn her on. In no time
you'll cover the entire 40 meter band in
50 Hz steps.

| connected the VFO to the NEB02
and while I'm sitting here typing this, I'm
listening to all of 40 meters all at the
same time. Whoa! There goes CHU
Canada. Sure wish they were on long
enough so | could set the station clock,
Perhaps during the next sweep | can set
the clock.

=0 there you have it, two weeks
down the tubes working on a VFO. Final
score: VFO eight, Mike three. But as

Arnold Schwarzenegger likes fo say, ﬂ
i
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Mare I. Leavey, M.D., WA3AJR
6 Jenny Lane
Baltimore MD 21208

Thanks To and From our
Readers

| will start off this month by recog-
nizing an anniversary. This column
marks the start of the sixteenth year of
"ATTY Loop.” | don't know for sure,
but | think this ranks up there with
Wayne's “Never Say Die" column for
longevity. All | can say about that is
“thanks.” Thanks to you, the reader-
ship, for your support and letters.
Thanks to the crew at 73 for all their
support and encouragement. Thanks
to my family, for their understanding of
this crazy hobby.

First of all, some follow-up on the
column on America Online. When |
checked, in late April 1992, the Ken-
wood file shown is available. Just look
in the amateur radio files for the IBM
PC compatibles. Also, | continue to be
happy to forward your name to the
service for starter software. Users of
Macintosh or Apple |l systems, please
so indicate. Users of PC compatibles
will need an EGA screen or better,
mouse, and hard drive. Lel me know
the floppy disk size (5" or 3") you use.

Now, a message from Terry Stader
KABSCP/1, the America Online Ham
Shack Host. He says, “It was nice fo
see the America Online’'s MS-DOS
Ham Library graphic in the March
1992 issue of 73 Amaleur Radio To-
day | Thanks for picking us out of the
rest (Delphi and CompuServe) as one
of the best bets. | think that the ham
shack area is on the move wilh more
and more personable interaction with
the users than all of the other services
combined! Our libraries are growing
every day! Recently, a quick survey
showed that many of our hams are in-
terested in RTTY. Many of them know
nothing about it . . . other than it is a
mode that is available on the muiti-
mode TNC!I”

Another member of America On-
line, Willie WD9FHA, passes along “a
short note to let you know how much |
enjoy "RTTY Loop.' | read it every
month. | am not on RTTY or packet
yet. | have a Kenwood 7400A for 2
meters and a TS5208S for HF. | am not
sure the 5205 would do very well on
packet, but | may try 2 meters soon. |
have a 286 clone so that will help.” It's
good to hear from both of these folks,
and it points out how broad-based am-
ateur radio communication has be-
come. On and off the radio, we do get
around!

Help Out a Hamsoft User

Now, turning from some of the lat-
est communication to an orphaned
machine, | have a letter here from
Charlie Anderson KG5SX, of Hatties-
burg, Mississippi. Charlie wonders if
we have addressed the Kantronics
Hamsoft cartridge for a Texas Instru-
ments TI-99/4A computer.

He relates, "I have used one of

Amateur Radio Teletype

these for several years now, and it
performs well and fills my bill for RTTY
operation as | use a Heath HW-101 for
60 wpm RTTY and occasionally 100
wpm. My old Heath would not have
the fast turnaround time required for
AMTOR, so | am content to stay in the
slow lane.

“Now | have a problem that | hope
someone can help me with. It seems
that | made a mistake in the shack one
day and got 120 volis AC on the
ground buss of my computer. Before
the fuse blew the computer did, and
took out part of the Hamsoft cartridge
as well. The computer was easily
enough replaced but | am having trou-
ble locating another Hamsoft module.
The cartridge may be OK, but [| am]
not sure, as it locks up the computer
when | try to use il. Sounds hopeless,
but there is a chip in the cartridge that
| do not have the number for, as the
top of it is gone, and this chip appears
to have taken the brunt of the shock. Il
is an SN74777 series chip. These are
the only numbers readable on it and it
is tied into the TMS9901 chip on the
board. The ROM chip, which is
marked HN482764, appears OK visu-
ally, but | know it may be permanently
damaged.

“| called Kantronics and they said
that they had nothing left on this de-
vice. No parts list. No schematic. They
referred me to Dentronics and | called
them and got the same reply. | have
ined to locate a used carindge via the
1-800 numbers, but have been unsuc-
cessful so far. | really want to get this
thing fixed or replaced, as it was on
loan to me and | hale to tell my friend,
"Sorry about that, ole buddy!’ | know it
is a long shot, but hopefully the only
thing wrong is the 14-pin DIP chip . . .
and maybe the TMS9901, which |
know where to locate. [Hopelully
someone] can look inside [a Hamsoft
cartridge] and tell me what the chip
number in question is. Or perhaps
there is someone oul there who can
clone me another ROM chip, as mine
is QRT."

Well, the reader base of this col-
umn is one of the most complete in
the RTTY universe, Charlie. So, Iif any-
one has the information, please for-
ward it here, or directly to Charlie. We
all thank you!

By the way, reversing the AC line
hot and ground wires can be more
than damaging to compulers; it can kill
you. If you touch a chassis that you
think is grounded, but is really at full
line potential, while touching a real
ground, the result could be a real
silent key. One simple device which
can help is a $5.95 Grounded Qutlet
Analyze, available at your local Radio
Shack (stock number 22-101). This
handy little plug-in device has color-
coded lamps o0 indicate whether or
not the outiet is cormrectly wired. No, it
may not be the equivalent of industrial
testers costing hundreds of dollars,
but it doesn’t cost hundreds of dollars,
eitherl

Packet Without a TNC

Interest in TNC-less packet is well
articulated by many of you, with a
common set of questions. David L.
Ringo, M.D., N6UVF of Portola Valley,
Califomnia, is one such interested par-
ty. Just finishing his psychiatry resi-
dency, Dr. David finds interest and in-
trigue in the different digital modes.
“The possibility of putting together a
very compact laptop/2 meter HT pack-
et system Is very attractive, but a num-
ber of questions come to mind. As |
understand it, the BayCom and PMP
[‘Poor Man's Packel,’ August 1991,
73] systems differ in that one uses the
serial port and the other the printer
port, so0 thal one’s modem would be
incompatible with the other’s software.
What's the real scoop on TNC-less
systems? Are they as effective as a
TNC, and if not, what exactly are the
trade-offs? Are there significant differ-
ences between the Germanand A & A
BayCom modems? Do you have any
recommendations as to suitable lap-
tops? | would think that RFI from the
computer would be a significant issue,
but | haven't seen anyone address
that.”

First of all, | agree that a serial and
parallel data flow are incompatible.
This is not to say it has not been done,
just that | don't think one modem will
suffice for both systems. The TNC is,
after all, a dedicated computer that
performs all the functions necessary
for packel communication. Your per-
sonal computer can do the same, but
the overhead for managing local oper-

ations, video, disk access, printing,
and the like, would all cut into packet
time slices. | would say that for rou-
tine, straightforward packet work, the
TNC-less systems may well be all the
typical amateur needs. For more de-
manding work, to set up a digipeater
or bulletin board, the efficiency of a
dedicated TNC would be a require-
ment. As to the differences between
BayCom modems, | can't say. | would
invite users’ comments, though, on the
various implementations, and will pass
them along in future columns.

Suitability of laptops hinges on sev-
eral factors, but FCC Class B certifica-
tion, attesting to the lower RFl leveis
for home computing, is an ABSO-
LUTE! Other than that, the best bet
would be to stick with one of the na-
tional brands, and even with a local
dealer who will allow you to return or
exchange the machine if RFl is a
problem. | don't yet own a laptop, or |
would share my own experiences.
Don't fret, though, my history of can-
dor is that when | do pick up a new
piece of hardware, | share the infor-
mation with a few of my most trusted
friends: YOU.

Next month, more from here and
there, you and me. The one story |
won’t tell you is how a squirrel brought
down my antenna (unless you really
want to hear it). | continue to look
forward to your input, both by mail
and Email, via CompuServe (ppn
75036,2501), Delphi (username
MarcWA3AJR) and America Online
(screen name MarcWA3AJR). H

Tickels & General Info
Manny Steiner, K4ADOR

77th Annual Va. Beach
HamfFest /Computer Famr™

ARRL Roanoke Division Convention

Sept 19 & 20, 1992
Va. Beach, VA

v Major Commercial Exhibitors & Dealers
v Amateur Exams & Upgrades

v Special Guest - Goroon West WBENOA
v DX Forums - Technical Forums

v Major Computer Dealers

v Excellent Food Service

7/ Held at the Va. Beact Pavilion

v Plenty of FREE Parking

7/ It's still Vacation Time at the Beach!

v Lots of Nearby restaurants, museums,
historic sites - Williamsburg, Busch
Gardens, Norfolk Naval Base & more!

General Admission - $5 Advance - $6 At The Door
Tickets Good for Both Days!

3512 Olympia Lane
Va. Beach, VA 23452

(804) 340-6105

Exhibitor Info
Lewis Steingoild, W4BLO
Send SASE - Checks 3449 Dickens Drive
Payabie to TRC, Inc. Va. Beach, VA 23452
(B04) 486-3800

CIRCLE 278 ON READER SERVICE CARD
73 Amateur Radio Today * July, 1992 79



Hams wiTH

Carole Perry WB2MGF
Media Mentors, Inc.

PO. Box 131646

Staten Island NY 10313-0006

Invention Versus Innovation

If, as a leacher, you were given the fol-
lowing background information about one
of your new students, whal assumplions
would you make about his abilities 1o be
successiul al anything?

“The doctor said he had brain fever at
birth—having an extra large head. In fact,
three brothers and sisters died at birth.
Relatives and neighbors thought he was
abnormal, but his mother said no. His
teachers though!t he was abnormal too, s0
his mother taught him at home. He was a
firebug, setting a fire in the bam just to
see whal it would do. He had only three
months of formal schooling.”

As any good teacher can ftell you, it's
not a good idea 1o make any assumptions
aboul any child's ability to succeed unil
you've had a chance to work with the stu-
dent yoursell. The fact is thal the young
man descnbed above is Thomas Edison!

We who are teachers or instructors
mus! be careful not 1o pre-judge anyone
who sils before us. It is a truism of educa-
tion thal given the nght environmenl and
motivation, everyone is capable of doing at
least a little better than his own expecta-
tions. I've been working with young people
for almost 20 years, and | certainly believe
that.

Those of us who are working hard lo
promole growth and quality in amateur ra-
dio know the value of encouraging new-
comers lo explore and experiment with dif-
ferent modes of communication. We who
are in the classroom are in the posilion ol
being mentors who can actually teach chil-
dren nol to be afraid to take risks; not to be
afraid to ask queslions and to be curious;
and most importanily, not to be afraid to
fail.

While it is true that we're nol all going

invented.
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o have a Thomas Edison in our dasses,
we are all at least going lo have some
youngsiers with the potential for being cre-
ative and innovative, if only given the
chance. When you tap into someone’s cre-
ative psyche and give them the tools they
require 1o take a chance, you never know
whal greal ideas, inventions or innovations
you may be setting into motion.

The History of Invention and Innovation

Firstly, the children should understand
Ihe diflerence between invention and inno-
vation. An invention is a brand-new and
unique idea or discovery. An innovation is
a concept that builds on a previous idea,
invention or discovery, providing a new or
perhaps improved solution.

Many thousands of years ago our an-
cestors found that daily living was a pretty
rough experience. The caveman had only
his hands to use for hunting, fishing, and
gathering plants and roots. He had to find
crealive ways to protect himsell and his
family from the elements (the weather and
the wild animals). Early man was forced by
circumstances to use his brain and his
hands to make things that would make his
life easier and more pleasant. He invenled
tools for fishing, hunting and building. Al
first the lools were jusl sharpened slones.
He soon discovered that fire was good lor
keeping warm and thal waler had many
practical uses. The fur from wild animals
proved to be valuable for warmth, so cloth-
ing was invented. Most likely il was a
rolling rock or a cross section of a tree
trunk that began to slide and roll which
gave someone the idea for a wheel. One
invention led to another. Many men think-
ing and inventing over a long period of
time led to some of the inventions and in-
novations we have come 1o rely on today.

In prehistoric times there were no
chairs. Our ancestors probably leaned
against the cave wall or sat on a rock or a
ledge. At some later date, the chair was in-
venled. Since thatl time, thousands of dif-

ferent kinds of chairs have been designed.
Today there are all kinds of chairs: folding
chairs, rocking chairs, lounge chairs,
couches, beach chairs, elc.; all these dii-
ferent kinds of chairs are innovations.
They each meet a different need based on
the original invention of the chair.

Teaching Technigues

A good acfivily to use in the dassroom
is to have studenis make a list of common-
ly used devices. Then have a discussion
about which category each item belongs
in—invention or innovation. A good follow-
up o this is to divide the class into groups
and have them brainslorm about one par-
ticular invention. It's sometimes helpful to
have children work together in a group 10
get started with this kind of creative pro-
cess. After they've researched all the
background on a particular invention; like
who the inventor was, why it was invented,
what needs it met, when it was invented,
elc.; they can make a list of possible inno-
vations for the future. Children tend o be
less inhibited with the creative work when
working as a team. Besides, working as a
team member is an important skill to mas-
ler. Many inventions and innovations that
are made nowadays are made by employ-
ees in large institutions who are part of a
research team.

One year we tumed an enlire complex
of rooms in our school inlo a living ime
line. Each room represenied a different era
of time in history. When a visitor walked in-
to a particular room he was transported in-
lo a time warp. The children wore cos-
lumes of the time, served food of that peri-
od, and exhibited inventions of thal era.
What a fabulous activity this can be in a
school! There were so many subtle
lessons learned—like the fact that there
were certain periods of time that were
more conducive to the spirit of “inventing”
than others. Why? The Time Line Fair last-
ed only three days, but the preparation for
it took weeks, and the follow-up discus-
sions and lessons went on all term. |
strongly recommend that you include a liv-
ing time line activity in your curriculum.

Another good activity to encourage cre-
ative thinking is to have the youngsters
keep a diary over a period of time of all the
needs and problems that they encounler.

—

Photo C. Frank KB2MID ‘invented” a remote-controlled shuttle to fly around his

Photo B. This is the replica of the fire
alarm W2SLP invented as a young
boy.

Most inventions and innovalions come
about from a need or a necessity for
change. Lel each child pick a need or
problem and lead a brainslorming session
to see whal kinds of solutions the rest of
the class can come up with. You will be
amazed al how productive these sessions
can be. | even tape-record some of the
more sophisticated topics so the children
can refer back to the things that were dis-
cussed.

I'm a strong believer in bringing in ex-
perts who are good speakers 1o meet with
the children in person. After you've laid
the groundwork for the class's involve-
ment with their own inventions, you might
want to invite a palenl atlorney to visil

=
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space station. Carole WB2MGP encourages her students to be crealive with thei

projects.



your school. Once the children get caught
up in the spirit of “inventing” they will have
a million questions for this kind of expert
about what they can do next with their in-
ventions.

- 2 coni, Jonas Salk, Charles Goodyear, Louis Transceiver
Bring in Your Ham Friends Pasteur, Robert Goddard, Johann Guten- Onl $329
Think through your list of ham friends  berg, or George Washington Carver, just to y
and you'll probably come up with someone  name a few, with 50 Watt
who has tinkered with a new kind of gad- Several months ago on our CQ All D26 Amp 3539

get, invented a new gizmo or discovered a
better process for doing something or oth-
er. Bring them in to speak with the kids.
Let them share their thinking, their
methodology, and most importantly, their
enthusiasm with your students.

I'm lucky enough to know several hams
who fit this bill. My good friend Roger
Isaacs W2SLP owns an electronics manu-
facturing company on Staten Island. He is
the inventor and patent holder of several
terrific products, including an electronic
clock thermostat, a wireless car alarm, and
various versions of fire and burglar alarm
systems for stores and houses.

Roger once took the time to recreate a
project he created as a child for my class
to see. As a youngster he thought up his
own version of a simple fire alarm by build-
ing a “Rube Goldberg™ kind of device.
When you light a match under one of the
wires, it releases a magnet which drops
down to close a circuit which then enables
the bell to ring. The kids love it!

Don't forget to include enrichment acliv-
ities from the social studies curriculum,
Many inventions greatly influenced the

course of history. Doing research on inven-
fors throughout history is a valuable les-
son. It can lead to discussions about how
our lives might be different today without
the work of people such as Guglielmo Mar-

Schools Net, Jay Apt NSQWL, a NASA as-
tronaut, was speaking with some 6th grade
ham radio students of mine. He asked a
youngster to go to the chalkboard and
make a list of all the things the class
thought should be part of the astronaut's
spacesuit. This naturally triggered off all
kinds of terrific discussions and research
projects for weeks about space travel and
astronauts and communications devices.
What Jay was doing was setting the stage
for this creative thinking we've been talking
about.

My advice is to approach every class
as though you believed there must be a fu-
ture Thomas Edison amongst the children,
who would emerge if only you could create
the right atmosphere for him or her to
flourish in. Amateur radio in the classroom
makes this not only easy, but fun as well.
Good luck, and let me know what your kids
and you "discover.”

A good resource to write to for more
classroom ideas about inventing is "Invent
America,” 510 King Street, Suite 420,
Alexandria VA 22314; or call (703) 684-
1836.
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AMATEUR TELEVISION
GET THE ATV BUG

Value + Quality
from over 25years

in ATV..WBORG

With our all in one box TC70-1d, ATV Transceiver,
you can easily transmit and receive live action color
and sound video just like broadcast TV. Use any
home TV camera or VCR by plugging the composite
video and audio into the front VHS 10 pin or rear
phono jacks. Add 70cm antenna, coax, 13.8 Vdc and
TV set and you are on the air - it's that easy!

TC70-1d has 1.5 Watt p.e.p. with one xtal on 439.25, 434.0
or 426.25 MHz & properly matches Mirage D15, D26,
D100 amps for 15, 50, or 70 Watts. Hot GaAsfet downcon-

verter varicap tunes whole 420-450 MHz band to your TV

ch3. Shielded cabinet 7x7x2.5". Req. 13.8 VDC @ .5A
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.
(818) 447-4565 m-t 8am-5:30pm pst. Visa, MC, COD

P.C. ELECTRONICS Tom (WEORG)

2522-WG Paxson Ln Arcadia CA 91007 Maryann (WBGYSS)

Modern, High-Performance Stations use ©01V!
Antennas, Duplexers, Triplexers and Accessories!

2x4 Series NEW B Series

%1 24 K. Gold Center Conductor ! | Best Sellers | | Black Anodized

m.“:

*B-20 NMO—With NMO Connectors
B-10 NMO— With NMO Connectors

B-20
Gain & Wave;
146MHz 2.15dB
1/2 wave
446MHz 5dB
Sawavex 2
Max Power: 50 watts
Length: 30"
Connector:
UHF (PL-259), OR
NMO (B-20 NMO)

B-10
Gain & Wave;
146MHz 0dB
14 wave
446MHz 2.15dB
12 wave
Max Power: 50 walts
Length: 12°
Connector:
UHF (PL-259), OR
NMO (B-10 KMD)

CA-2x4SR
Gain & Wave:
145MHI 33[“]
5/g Wave
446MHz 6.2dB
5/5 wave x 2
Max Power:
150 watts FM
Length: 3' 4
Connector:
UHF {PL-259)

CA-Zx4MB
Gain & Wave:
146MHz 4.5dB
T's wave
446MHz 7.0dB
5/ wave x 3
Max Power:
150 watts FM
Length: 4" 107
Connector:
UHF (PL-258)

CPR-5800
Gain & Wave:
146MHz 5.0dB
/s wave
446MHz 7.6dB
3/g wave X 3
Max Power: 120 watts
Length: §'
Connector:
UHF (PL-259)

CPR-5400
Gain & Wave:
146MHz 3.5dB
/2 wave
446MHz 6.0dB
5/p wave x 2
Max Power: 120 watis
Length: 3° 2°
Connector:
UHF (PL-259)

CA-2x4FX .
Gain & Wave;
146MHz 4.5dB
/s wave
446MHz 7.2dB
g wave x 3
Max Power: 200 watis
Length: 5 11"
Connector:
LIHF (S0-239)

Gain & Wave:
146MHz 6.5d8
Slawavex 2
446 MHz 9.008
S/ wave x 5
Max Power: 200 watls
Length: 10' 2°
Connector:
UHF (50-239)

CA-2x4dMAX
Gain & Wave:
146MHz 8.5dB
5/a wave x 3
446MHz 11.94B
Sfawave x B
Max Power: 200 watts
Length: 17" &
Connector:
UHF (S0-239)

2 -. Rl e e e e T ~—E_— : CF-416A; All UHF Conns w/lLeads
1275 N. Grove Street, Anaheim. CA 92806 =54 E;ﬂé%g&ﬂ%UﬂFﬂ%ﬁIEﬁS CF4160k: All UHF Conns wio Leads
(714) 630-4541 » (800) 962-2611 By

CALL FOR COMPLETE CATALOG OR NEAREST DEALER CF-416A CF-4160K .

446MHz 500W CF-41601: Ditto, but 440 Input
N-male Conn, w/o Leads
CIRCLE 54 ON READER SERVICE CARD
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Number 25 on your Feedback card

/3 INTERNATIONAL

Arnie Johnson N1BAC
43 Old Homestead Hwy.
N. Swanzey NH 03431

Notes from FN42

I have just come home from a very
salisfying experience, seeing 38 non-
hams show up for a meeting that was
the start of a Novice/Technician class in
Keene, New Hampshire. It was wonder-
ful to see people of all ages, from the
young lo the more malure (we're never
old, are we), maie and female. My sons
might have used the expression “AWE-
SOME™!

There wera also more than 10 li-
censed hams at the meeting, all willing
lo take time away from (heir familes and
friends to help in any way that they
could lo give a boost lo the ham popula-
tion in the Keene area. The syllabus has
been laid out and many hams will lake
part in the teaching, not just one or two.

Something else that is very important
is the localion, the place where all the
training will take place. One of the local
hams is a member of the Army Reserve
and he asked the powers that be if we
could use the facilities of the local re-
serve unit for the ham training. We re-
ceived approval from the local comman-
der and things started happening.

How many of you have done the
same thing in your area? How many of
you have given something back to the
hobby you love? How many of you have
become an “elmer” to another person, a
prospective ham? How many of you
have read the Silent Key column in your
favorite ham magazine or newsletter,
shook your head, bul have done nothing
fo replace the fost one with at least one
more?

If your answer or answers to the pre-
vious queslions lead in the direction of
‘Let someone else do il,” or “ can't do
it,” you are now part of a very common
problem: apathy—lack of feeling, emo-
tion, excitement; indifference [courtesy

of Websler's Diclionary]. How about be-
coming a part of the solution fo the de-
creasing ham population by getting in-
volved locally in siarling ham classes,
either in the evenings al some conve-
nient location or at some of your local
schools? Many leachers’/hams are do-
ing it in schoois in a very big way and
doing it very well. Il is a nalural thing fo
do. We in the Uniled Stales have been
advised thal our education system is
sadly lacking in mathematics and sci-
ence, and thal we are last or almasl lasl
in that knowledge woridwide. Ham radio
involves much more than just chatting
on the radio waves. It includes many
things: science, math, language, elc.
What better way fo help our young peo-
ple leamn than o gel invoived with them!
Maybe we will learn something from
them also. Let us ALL become part of
the solution lo the problem!

Hopefully all of you are now aware of
the movement of the 73 offices back in-
fo Peterborough, New Hampshire.
There is a new address and also new
phone and FAX numbers. I'm sure thal
if you have sent something to the Han-
cock address it will make it to the new
“digs.”

As | am finishing this column | am in
a hurry because | still have to pack my
slation wagon with all of the “lreasures”
that | am taking to the Deerfield
Hosslraders Ham Fleamarket. The usu-
al starting time is 4 p.m. on Friday, and
the evenl usually ends aboul the same
time on Saturday. As of 8 a.m. this Fri-
day morning there are already people
willing to pay a premium amount lo en-
ter the fairgrounds fo get a good loca-
fion. This is out in the open, under the
frees. There are buildings available bul
usually only the dealers will rent space
in them to sel up their wares. | guess il
is what you call a “happening"”.”

Hopeflully, many of you around lhe
worfd have the same chance o attend
such a happening. It is always great fun

lo see people that you haven't seen
since the last one or meet a person for
the first lime that you have been lalking
fo on the air for many years.

Maybe you will be an elmer to some
new ham and help that person in choos-
ing a first rig. Do you remember your
excilemen! with your first rig? | certainly
do, and il is now lime for all of us to see
the delight in others’ eyes as they camy
it (drag it?) back to their car. As | men-
lioned before, become part of the solu-
tion lo the awindling numbers of hams
in the world, GET INVOLVED!—Arnie
NI1BAC

Roundup

Netherlands Just received is the first
edition of “On Targel,” a free publication
designed 1o inform listeners about what
is happening to the English language
programs from Radio Netherlands. This
newsletter is sent twice a year 1o listen-
ers who have registered on the mailing
list. Radio Netherlands is making a lot of
changes to the formal of its transmis-
sions, bringing the presentalion in line
with a new style for the 1990s.

If you wish to receive this free publi-
cation send your name and address to:
"On Targel,” Radio Netherlands, P.O.
Box 222, 1200 JG Hilversum, The
Netherlands; FAX: +31 35 724 352. If
you have signal reports you wish to
send, address them to Monitoring Panel
OTR, Radio Netherlands Frequency
and Monitoring Department, al the
same address.

Scotland From John “Paddy” McGill
GM3MTH: The Scottish Tourist Board
(Radio Amateur) Expedition Group
event for July is GB2SMC at the Scot-
tish Museum of Communication,
Bo'ness, July 18/19. [Check the May is-
sue for frequencies and times.—Arnig]

United States/Nepal Information re-
celved on the packet system from Bob
K1RB, 16 April 92, 0100Z: “Gary Olson
KASRALJ has confirmed that Father Mar-
shall O. Moran SN1MM passed away
early today, at a hospital in Katmandu,
Nepal. The sad news followed word that
Father Moran was hospitalized by what
was believed to be congestive heart fail-
ure several days ago. Father Moran

HEART

JISCA:

We're Making a Difference.

American Heart
Association

While tuning around the band, Bill found it was not hard
to hold the children’s interest during the demonstration.
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was often on the "256' net until recently.
A member of the Jesuil order, Father
Moran had friends all over the globe.
From his station in Nepal he communi-
cated with amaleur radio stations world-
wide. He made many trips to the United
States, attending numerous amateur ra-
dio gatherings.” [Father Moran will be
sadly missed by all hams around the
worid. —Amie]

United States/Ukraine From Mark
Olesnicky N2DQS: On September 2,
1991, | made contact with a strange call-
sign in what was at thal time still part of
the Soviet Union. The callsign was
RY758L.

| inquired of the station, and found out
that this was a Special Event Station in
the Ukraine commemoraling the 75th an-
niversary of batties between the Ukraini-
an Sitch Army and the Tsarist Imperial
Armies held al the site of this slation atop
the hill Lyson near the city of Berezhany
in the Ukraine (Zone 16, Oblast 076).

Although they spoke English well, |
swilched to the Ukrainian tongue and
had a wonderful QSO with the organizers
of this Radioexpedition to the hill Lyson.
It was organized by the Club Station
UB4BYU, a group of young studenis at
the local technical school. The club trains
and inspires youngsters in the art of am-
ateur radio and invites other groups such
as Scouts, known as "PLAST" in the
Ukraine, to participate. They slepl in
tents, ate food supplied by a field
kitchen, and transmitted from
transceivers powered by batleries or
generators. This Field Day atmosphere
inspired great camaraderie and a sense
of pride and accomplishment for this
group of young Ukrainians. As you may
recall, the Ukraine had just announced
its independence a short lime before.

As one of the leaders, Ihor Hrycyszyn
UB5BBN explained to me that the em-
phasis of this expedition to Lyson was on
youth, their pride of national origin, and
the hope of being recognized by their in-
ternational peers. From August 30 to
September 4, 1991, they had 4,500
QS0s with 92 countries.

To confirm and commemorate this
QSO and event | received a beautiful
diploma and several QSL cards, as well
as personal letters and copies of news-
paper articles describing the event.

Today | received a letter from |hor
UB5SBBN informing me that Special
Event Station US76BL will be on the air
from GOOOUTC on August 28 through
2359 UTC September 2, 1992. The call
stands for Ukraine Sovereign 76
Berezhany Lyson. The number 76 is for
Obilast 076.

The organizers of this Special Event
Station request that | notify anyone who
could make it a resounding success. Op-
eration will be on all bands and will in-
clude CW, SSB, RTTY, and SSTV. To re-
ceive a QSL and certificale of the event
(Diploma), one must complete a suc-
cessful QSO with US76BL and send a
QSL card along with 5 IRCs to: Ukraine,
283150, Berezhany, Ternopilska Obl., p/s
12 UB4BYU. [Mark T. Olesnicky, M.D.,
N2DQS, 9 Driftway, Florham Park, NJ
07932.]



ONV SAFETY BELT CO. RACK AND CHASSIS BOXES
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800-345-5634
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Worldwide " e
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? Days.{weak SFCOMD DAY AR 8000 KEXT DAY AIR 2000

' SESCOM INGC. 2100 WARD DRIVE HENDERSON, NV USA
aa015-4249 (ORDERS)B00-634-3457 (TECHNICAL HELP)
702-565-3400 FaX 702-5685-48
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ONV Tool Pouch $15.95

ONV Belt W/IO Seat Harness -
$74.95 Sayyousawitin 73

FT-1000D Deluxe HF wiop}
FT-1000 DeluxgHF
FT-767 GX Gen

. . : R =0 F 27 GX |l Ge v

Get fast relief with a Why listen to carriers? WHY ARE THE DX NETS S ¥ X
——‘lll ™ The MagicNotch filter: ALL ON THE NATIONAL FL-700 all §
i : i NG il FT-736F Call$

m a g 1C ﬂ 0 t l:h is_.i‘ully automatic. No tuning m.:neressnr.y. A FRG.8800 Call e
automatic notch audio filter  » easily installs between the rig and an o FT-290R/11 A Call §
external speaker or headphones. _ : ET. EEHZI ; Call$

o ;i;l;‘ be left onall the time while operating \ : 27 I'g 47008 - g:::g

= FT-5200 2 Call $

gt shows filter operation with its 2 color FT-2400 2] Call §

: LED, 95 FT-212E all &
Magically removes all allows you to work an s4 SSB signalunder 114 g-? ; p7 % g::: g
hEterﬂd}r“ES Fau"Ed h}? a 20 -:.l'ﬂ:r?mrrl-l:r, ; UPS gfﬂllﬂd II'II'.‘!IJIIZlE'd. - 11E 20 EM 0 Call $
funers, carriers, CW, requires 12 VDC—usually availablefrom  CA residents please add sales tax. FT-811 70CM EMMITTH Call &

FT-26R 2M FM 2W HH

computer RFI and other the accessary jack on your rig. Foreign orders US $124.95,
FT-76R 70CM FM 2W H

similar QRM" 30 day money back guarantee Airmail included - Credit cards only

j'ﬂﬂll‘l - Box 194 T - Ben Lomond CA 95005 USA - (408) 335-9120 - fax 335-9121
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N eWw AOR Portable Power/Charger

. LIST
Recelver Only § 79.95*
IC-762 : 2697 Call $
» Multi Output at 3, 6, 9 or 12VDC — {g;gg ' g::'lg
20 1 6 Chmmels * Charge from AC or 12vdc source . S8 IC-726 Gea Call §
2 « Automatic shutoff at full charge i et IC-R708 : Call &
1 MHz to 1500 MHz (12v recharge less than 3 hrs) |  KENSSERSENN | $
* Built-in Voltage - Charge Meter e, IC-2757 Call
» Sealed lead acid 6.5 AH battery IC-4754 Y/ L Call §
« Supplied with 12 VDC cigarette | e IC-24 Call$
plug and UL listed AC adapter f_ ° — i Call$
» Weight: 8 Ibs, LWH: 7" x 4" x 8" | | o T |{:-2ﬁ. E ’ | gg::g
» Great power for Field Day, Contests, Mnblle HTs TV, IC-298H 2M# ' Call §
RV, cellular, camcorder, 12v vehicle/ boat starter, and IC-W2A 2 . Call$
all of your indoor/ outdoor portable power needs ! IC-24AT 2% 565N Call$
IC-2SAT 2M w/ 439.00 Call $
419.00 Call $

Window Mount BWM-1 lgigiﬁ"ﬂh 449.00 Call $

IC-4SAT 440MHEMTTHH 449.00 Call$
Only $ 13.95*
Total Pnce. Freight Prepaid (Express Shipping Ophonal)

IC-4GAT 440MHZz w/TTHH 449.00 Call$
s ! l Get your rubber duck outside with
- 2 | the BWM-1 Window Mount. This

| handy mount clips over your cars M ELECTRONICS m

Continuous coverage 38 . & window and lets your antenna get AEA Kantronics

AM. FM, wide band FM, & BFO for 55B, CW. el OUl and above the car roof giving Astron LM/Mirage
&4 Scom Banks, i 3 you better range into your local or Bencher G® akaview

16 Secrch Banks. distant repeater.High quality BNC Butiaeaus arsen

RS232 port built in. g to BNC connector can be used on Cushcra’ « MFJ

25 Day Satisfaction Guarantee ! your own coax or with optional &' Dialu R.F. Concepts’
Full refund if not Satisfied. 50 ohm, Model BC 6-174 Cable, priced at only § 10.95° Digitaled Sony
Includes AC/DC power cord, Antenna, and You can buy both the mount and the 6' cable for $ 23.00° Hustler Vibrofiex
Mounting Barcket. (cable and antenna shown in photo are exira cost options) KAM

Size: 2 1/4Hx 55/8W x 6 1/2'D Wt. 1lb Comet

* prices do not include CA sales tax or shipping & handling Plus more . .

Xl _,ys RO: (61 2) 7*36-4475
TallF 2663 CountyRd.1

. Thanks for your support.
= = Add 52.50 S&H per order » Master Card & Visa welcome :

E=§ E é i Send for our monthly flyer on radio and computer specials
— S iy [ ] -

lnmEE?;?ﬁ“sT';tl?.:Smmza TrionicsS ro Box 1434

ST See Mﬂl;lriﬂs V{E!H, MN 551 12
In Indicma 317- é:-?q? 3570 Collect. FAX (317)849-8794 Phone/ fax: (916) 366-7408 er Min: W@m 1-39&-27&-1503
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BARTER 'N’

Number 26 on your Feedback card

BUY

fix things, so if it doesn't work, say so.

many calls, too high.

NH 03458 and get set for the phone calls.

Turmn 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 cenls 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 of hams who love to

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 staris; then be prepared. If you get too many calls, you priced it low. If you don't get

S0 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 old 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 those interested?

Send your ads and payment to the Barter 'n' Buy, Sue Colbert, 70 Rt. 202N, Peterborough

Deadline for the August classifieds is June 11, 1992,

HAM RADIO REPAIR CENTER, quality
workmanship. Solid state or tube, all makes
and models. Also repair HF amplifiers. A-Z
Electronic Repair, 3638 Easl, Indian School
Rd., Phoenix AZ 85018. (602) 956-3024,
BNB220

FINALLY HEAR those unreadable signals
buried in noise, heterodynes, tuner uppers.
The REVOLUTIONARY new JPS audio filter
NIR-10, digital signal processing, simple
hook up, deep discounted $379.00 delivered!
Authorized dealer: Davis RF Co., P.O. Box
230-S, Carlisle MA 01741, 24-HR. Orders:
(B0O) 484-4002, code 1356. BNB254

HENRY RADIO 3K CLASSIC AMPLIFIER
3.5 through 30 MHz, Amplifier is in showroom
condition only 1 year old! All reasonable of-
fers considered. Original cost $2,700. If pur-
chased mus! pick up yourself. Call Paul at
(401) 272-4916. 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, Emporia KS
66801, FAX (316) 342-4705, BNB434

REVOLUTIONARY HYBRID AERIAL WIRE:
168-strand copper “FLEX-WEAVE"” Tm, #14,
strong, Ullra Flexible, lies in knots, non-
stretch, won't rust/kink like copper weld,
$36.95 first 275" (minimum), $.13/ft. there-
after, includes shipping! Catalog $1.00.
DAVIS RF Co., P.O. Box 230-5, Carlisle MA
01741, (800) 484-4002, code 1356.
BNB557

COAX, GROUND RADIAL WIRE, lowest
cosl, top quality, MilSpec RG-213, $.38/f.;
RG-8X, 5.19; RG-58, 5.18; LOW LOSS
Belden equiv. RG-9913, £.39; any lengths.
Radial wire #16, $39.50/1000 ft. includes
shipping! Immediate shipment. Catalog,
$1.00. DAVIS RF Co., P.O. Box 230-S,
Carlisle MA 01741. (800) 484-4002, code
1356. BNBSE2

COMPLETE RF LABORATORY: HP-8407A
110Mhz Network Analyzer w/8412A display,
cost $11,600 in 1983, mint $795. HP-8601A
Sweep Generalor, cost $4,000, now $550.
HP-141T Spectrum Analyzer w/8553B,
85528, $2,095. HP-4815A Veclor Impedance
Meter, calibrated w/lab cerificate, 5995. HP-
8405A Vector Voltmeter, 1-1000Mhz, w/cer-
tificate, $650. HP-8551B Spectrum Analyzer,
.01-12Ghz, $650. HP-5328A Communica-

tions Counter, 512Mhz, ROM, sophisticated
features, $550. Tektronix 7904 complete
500Mhz scope system, $1,395. All working
wimanuals. More lab eguipment and much
more low cost equipment on GIANT SALE
LIST, LSASE please. Joseph Cohen, 200
Woodside, Winthrop MA 02152. (617) 846-
6312, BNB363

RIG REPAIR by 20-year ham. Fast, reason-
able. Skip Withrow, 5404 S. Walden Street,
Aurora CO 80015. (303) 693-0997.

BNB702

IBM PC VIDEO DIGITIZER 640 BY 480
RESOLUTIOMN. 256 gray levels, $89.98. De-
mo disk, $3. Information, $1. Colorburst, Box
3091, Nashua NH 03061, BNB703

ROSS’ $858 NEW July (ONLY): KEN-
WOOD TS-140S 5779.90, PB-2 $36.00, R-
5000 $819.90, ICOM 735 $848.00, 471H
$849.99, AG-35 $59.99. O4AT $269.99,
YAESU FT-212RH $317.90, FT-709R
$279.99, FT-470 $388.00, ALLIANCE HD-73
$152.90, U-105 $51.90. ALL LIMITED TIME
OFFER CALL OR SEND 2 STAMPS FOR
MORE SPECIALS. LOOKING FOR SOME-
THING NOT LISTED OR HARD TO FIND
CALL OR WRITE. Over 9,000 ham-related
items in stock for immediate shipment. Men-
tion ad. Prices cash, F.O.B. Preston.
HOURS TUESDAY-FRIDAY 9:00 TO 6:00,
9:00-2:00 P.M. MONDAYS, CLOSED SAT-
URDAY & SUNDAY. ROSS DISTRIBUTING
COMPANY, 78 SOUTH STATE, PRESTON
ID 83263. (208) 852-0830. BNB707

SEIZED GOODS, radios, stereos, comput-
ers, and more by FBI, IRS, DEA. Available in
your area now. Call (800) 338-3388 Exl. C-
6223. BNB711

GIANT SOLAR PANELS $44.00 EA! Excel-
lent Prices/Solar Equipment/Accessories.
Free Information/Send Stamped Envelope,
Catalog $3.00. To: Pak Rat Electronics, P.O.
Box 690073, Houston TX 77269. (713) 893-
0313, BMNB715

SIMPLEX REPEATERS $149.00! We manu-
facture them ourselves. Pak Rat Electronics.
(713) 893-0313, BNB716

ELECTRON TUBES: All types and sizes.
Transmitting, receiving, microwave , . . Large
inventory = same day shipping. Daily Elec-
tronics, P.O. Box 5023, Compton CA 90224,
(800) 346-6667 or (213) 774-1255,

BNB719

WE HAVE IT! AEA, Astron, Buttermut, Call-
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book, Comet, Diamond, Hustler, Kantronics,
Larsen Antennas, MFJ, Radio Shack, Smi-
ley, antennas, Ten-Tec, Valor antennas, and
more. Small town service with discount
prices. Dandys, 120 N. Washington, Welling-
fon KS 67152, (316) 326-6314. BNB722

MINIATURE POLICE RADAR TRANSMIT-
TER one mile range, $41 assembled, $31.00
kit, (219) 489-1711. P.O. Box 80096, Fort
Wayne IN 46808. BNB725

BUILD YOUR OWN WIRE ANTENNAS,
parts, GROUND RADIAL WIRE, open-wire
feedlines, copper-weld, insulators, coax,
Dacron rope, baluns, etc., LOWEST
PRICES. Catalog, $1.00, DAVIS RF Co.,
P.O. Box 230-5, Carlisle MA 01741. (800)
484-4002, code 1356. BNB726

HAM RADIO REPAIR Experienced, reliable
service. Robert Hall Electronics, 1660 McK-
ee Rd., Suite A, San Jose CA 95116, (408)
729-8200. BNB751

DIGITAL AUTOMATIC DISPLAYS. Ken-
wood, Yaesu, Collins, Drake, Atlas, etc. No
bandswitching. Business, $ .52 SASE. Spec-
ify radio. GRAND, P.O.B 3377, Blaine WA
98230, Phone/FAX: (604) 530-4551.
BNB758

WANTED: HAM EQUIPMENT AND OTHER
PROPERTY. The Radio Club of Junior High
School 22 NYC, Inc., Is a nonprofit organiza-
tion, granted 501(C)}{(3) status by the IRS, in-
corporated with the goal of using the theme
of Ham Radio to furlher and enhance the ed-
ucation of young people nationwide. Your
property donation or financial support would
be greatly appreciated and acknowledged
with a receipt for your tax deductible contri-
bution. Please look over whatever unwanted
equipment you may have, and call us. We
will pick up or arrange shipping. You will re-
ceive the tax deduction, but most important,
lhe privilege of knowing that your gift really
made a difference in the education and up-
bringing of a child. You are invited to check
into the WB2JKJ “22 Crew" CLASSROOM
NET, 7 AM EST on 7.238 MHz or on 21.395
throughout the day. Hope to meet all of our
friends at the Hunisville Alabama Hamfest in
August. We will be presenting a forum on
EDUCOM. Wrile us at: The RC of JHS 22
NYC, INC., P.O. Box 1052, New York NY
10002. Round the clock HOTLINES: Voice
(516) 674-4072, FAX (516) 674-9600.
BNB762

ELIMINATE MULTIPLE NOISE TONES in
your receiver audio output. The revolutionary
new JPS noise filter, model #NF-60, Digital
oignal Processing simple hook up. Unlike
other Noich Filters, noiches out multiple
varying tones. Deep Discounted: $139.50
delivered continental U.S.! (Elsewhere
$150.00 plus shipping.) Authorized JPS
dealer: Davis RF Co., P.O. Box 230-5,
Carlisle MA 01741. 24-HR orders: (800) 484-
4002, code 1356 BMB763

SOLAR POWERED HAMS! The Sunswitch
is a charge controller to protect your batter-
ies from over charge. Power MOSFETSs are
used, no relays! Assembled tuned and test-
ed $39.95 plus $2.50 shipping. Sunlight En-
ergy Systems, 2225 Mayflower NW, Massil-
ion OH 44647. BNB774

NEON CALL SIGNS Your call letters illumi-
nated in neon. Several custom styles and
colors to choose from. For more info call.
LIGHTWRITERS NEON (708) 441-9115 or
write 911 Green Bay Road, Winnetka IL
60093-9022, BNB775

LAMBDA AMATEUR RADIO CLUB
International amateur radio club for gay and

lesbian hams. On-air skeds, monthly newslet-
ter, and annual gathering at Dayton. (215)
978-LARC. P.O. Box 24810, Philadelphia PA
19130, BNB812

73 MAGAZINE INDEX 1960-1990. Book 515
or software $20. The world's largest (60,000
reference) amateur radio index 1909-1980,
Software $85. QST, CQ, HR, or RADCOM in-
dices $10-320. Write: DIDAH Publishing,
P.O.B. 7368, Nashua NH 03060-7368. (603)
878-3628, BNB813

FREE SHAREWARE AND HAM CATALOG
for IBM or CoCo. Morse code computer inter-
faces, $49.95. Dynamic Electronics, Box 896,
Hartselle AL 35640. 205-773-2758. BNB815

DIGITAL SWRandPOWER METER, Assem-
ble, Kit, or Plans, with Alarm and Set
Points.FREE information. RUPP ELEC-
TRONICS,5403 Westbreeze, Forl Wayne IN
46804, 291-432-3049. BNB831

TELEX HY-GAINAntenna's, Rotors and Re-
placement rotor parts, Cushcraft, Barker and
Williamson, Periphex batteries, ARRL Books,
Pyramid power supplies, GRE scanner ampli-
fiers and converters, Surplus Tubes. Atkinson
& Smith, 17 Lewis St. Eatontown NJ 07724.
(800) 542-2247. BNBE35

FCC COMMERCIAL LICENSE PREPARA-
TION RADIOTELEPHONE-RADIOTELE-
GHAPH. Latest home study fast easy audio
video. FREE details WPT Publications 1-800-
800-7588. BNB840

PRINTED CIRCUIT BOARDS-etched, drilled,
tin-plated. Single sided $1.25/sq. inch. No
setup charge. Send negative or artwork
($10.00 for negative). We can generate art-
work from your schematic. CHELCO ELEC-
TRONICS, 61 Water St. Mayville NY 147571-
800-388-8521. BNB&42

INEXPENSIVE HAM RADIO EQUIPMENT.
send postage stamp for list. Jim Brady
WA4DSO, 3037 Audrey Dr., Gastonia NC
28054, BNB8S0

MORSE CODE MUSIC? Yes it's truel Now
the Morse code alphabel can be learned and
enjoyed while doing aerobics, jogging, driv-
ing, or dancing. Order"RHYTHM OF THE
CODE” cassette single hit today! Send $5.9¢
(plus $2 S&H) to "Kawa Productions,” P.O.
Box 319, Dept. 5t., Weymouth MA 02188,
For information send SASE. BNB8399

AMATEUR RADIO REPAIR!! All makes 8
models, any age. $20.00 per hour-maximum
labor per unit, $80.00. TELO (Dan), 1302 S
Uplands Dr., Camano Island WA 98292
(206) 387-3558. BNBI00

COLLEGE $$$$% for ALMOST ANYONE'
CALL for your FREE copy of 10 Ways Tc
Stretch Your Scholarship Chances” 1-800
524-4916. (73 DE NX7T). BNBS01

U.S. REPEATER MAPBOOK-A must for the
mabile operator. Covers 28-1200 Mhz, in
cludes all 50 States, with maps. $9.95 4
$2.50 s/h. DOYLE COMMUNICATIONS-BB
Route 8 Box 18, Lake Pleasant NY 12108,
BNB902

HEATHKIT NOSTALGIA-Relive the history o
the company which developed and manufac
tured the popular electronic kits. Pictures ant
stories of and by the people who were in
volved. 120+ pages. Send $9.95 (WA resi
dents add sales tax) to Heath Nostalgia
4320-196th S.W.,, Suite B-111, Lynnwood W/
98036. BNESO3

COMMUNICATIONS AT ITS BEST! AR
900/950 $239.00, AR-1000XC $399.00, AR
2500 $469.00, AR-3000 $969.00, Lowes



prices on AOR Radio guaranteed. CB's,
Scanners, Radar detectors, and more. Free
Shipping Visa/MC/AMEX. Turbo Electron-
ics, P.O. Box 8034, Hicksville NY 11802.
Inquiries: 516-938-1946/orders 1-800-33-
TURBO. BNB90S

USED EPROMS!!! CLEANED AND
ERASED 27C128-1, $§2.75; 27C256-2,
$3.50; 27512-2, $5.00; 27C010-2, $8.00.
Satisfaction guaranteed!!! Minimum $5.00 or-
der. Eproms, Dept. ST., PO Box 1931, Salem
NH 03079 or call (603) 898-2908. BNB9I06

PILL BOTTLE ANTENNA TUNER! Really

works!! Plans-$3. DWM ENTERPRISES,

1709 N. Wesl, #103, Jackson Ml 49202,
BNBO07

XBEAM CALCULATIONS PROGRAM.

SASE for information to M.L. COTE, 745

NYE CIRCLE, HONOLULU Hi 96818.
BNB30S

EASYTERM, a user-friendly, full featured
communications program for the AEA
PK232MBX and Kenwood digital radios. For
more information on this $29.95 program,
call 1-800-336-7796 or wrile to: EASYTERM,
% M.V, Henley's Inc., P.O. Box 2154, Edgar-
lown MA 02539-2154. BNB909

BATTERY PACK REBUILDING: SEND
YOUR PACK / FAST SERVICE. ICOM:
BP2/BP3/BP22 $18.95, BP5/BP8/BP23
$24.95. BP24/BP70 $26.95, BP7 $29.95.
KENWOOD PB21 $14.95, PB21H/PB6
§19.95, PB25/26 $§22.95, PB2/KNB3 $29.95.

YAESU: FNB10/17 $22.95, FNB3/4/4A
$34.95. UNIDEN APX650 $29.95, APX1200
$39.95; HEATH110 $26.95. “NEW PACKS":
ICOM BP8(800 mAh) $39.95, (1000) $49.95,
(1200) $54.95, BP83 $29.95, BPB4 $42.95.
YAESU: FNB2(500) $19.95, (600) $23.95,
FNB10S (1000) $42.95, FNB12S(600)
$46.95, FNB17(600) $31.95, FNB4SL(750)

$44.95. SANTEC: 14211200 $22.95. "U-DO-

IT INSERTS" ICOM: BP3/BP22 $14.95, BP5
$20.95, BP8 $19.95. KENWOOD: PB21H/24
$14.95, PB25/26 $17.95. TEMPO/S $20.95.
YAESU: FNB10 $14.95, FNB4/4A $26.95.
AZDEN/300 $14.95. FREE CATALOG. $4.00
Shipping/order, PA+6%, VISA-M/C +53.00,
CUNARD, R.D. 6 BOX 104, Bedford PA
15522. (814) 623-7000. BNB913

WANTED: BUY & SELL All types of Elec-
tron Tubes. Call toll free 1 (BDO) 421-8397 or
1 (612) 429-9397. C & N Electronics, Harold
Bramstledt, 6104 Egg Lake Road, Hugo MN
55038. BNB915

COMMODORE 64 HAM PROGRAMS

B disk sides over 200 Ham programs
$16.95./$.29 stamp gets unusual software
catalog of Utilities, Games, Adult and Brilish
Disks. Home-Spun Software, Box 1064-BB,
Estero FL 33928, BNBS17

WAYNE'S WRONG! CoCo lives! Wanted:
Tandy color computer |unk! One person’s
trash-80 is another's treasure! KATUVE
Chas. Scanlon, 2 Eagle Ln., Simsbury CT
D6070-1703, (203) 657-8373. BNB961

GOVERNMENT SUPRLUS- Greal deals on

Number 27 on your Feedback card

EALER DIRECTORY

DELAWARE

New Castle

Factory authorized dealer! Yaesu,
ICOM, Kenwood, Ten-Tec, AEA,
Kantronics, DRSI Mfg., Ameritron,
Cushcraft, HyGain, Heil Sound, Stan-
dard Amateur Radio, MFJ, Hustler, Dia-
mond, Butternut, Astron, Larsen, and
much more. DELAWARE AMATEUR
SUPPLY, 71 Meadow Road, New Cas-
tie DE 19720. (302) 328-7728.

NEW JERSEY

Park Ridge

North Jersey's oldest and finest
Shortwave and Ham Radio Dealer. 1
1/2 miles from Garden State Parkway.
Authorized Dealers for AEA, Kenwood,
Japan Radio Company, ICOM, Yaesu,
etc. Ham Sales, Lee WK2T, GILFER
SHORTWAVE, 52 Park Ave., Park
Ridge NJ 07656. (201) 391-7887.

NEW YORK

Manhattan
Manhattan's largest and only ham and
business Radio Store. Featuring MO-
TOROLA, ICOM, KENWOOD, YAESU,
UNIDEN BENDIX-KING, ASTRON,
AEA, SONY, PANASONIC, MFJ, CCTV
CAMERAS AND MONITORS, BIRD
WATTMETERS, OPTOELECTRONICS
FREQUENCY COUNTERS, AOR
SCANNERS, JRC Receivers, Kantron-
ics, Larsen, elc. Full stock of radios and

accessories. Repair lab on premises.
Open 7 days M—F, 9—6 p.m.; Sat. &
Sun., 10—5 p.m. We ship Worldwide.
For specific information call or write:
BARRY ELECTRONICS, 512 Broad-
way, New York NY 10012. (212) 925-
7000. FAX (212) 925-7001.

OHIO

Columbus

Central Ohio's full-line authorized dealer
for Kenwood, ICOM, Yaesu, Alinco,
Japan Radio, Standard, AEA,
Cushcraft, Hustler, Diamond and MFJ.
New and used equipment on display
and operational in our new 10,000 sq. fi.
facility. Large SWL Department, too.
UNIVERSAL RADIO, 6830 Americana
Pkwy., Reynoldsburg (Columbus) OH
43068. (614) B66-4267.

PENNSYLVANIA

Trevose

Authorized factory sales and service.
KENWOOD, ICOM, YAESU, featuring
AMERITRON, B&W, MFJ, HYGAIN,
KLM, CUSHCRAFT, HUSTLER,
KANTRONICS, AEA, VIBROPLEX,
HEIL, CALLBOOK, ARRL Publications,
and much more. HAMTRONICS, INC.,
4033 Brownsville Road, Trevose PA
19047. (215) 357-1400. FAX (215)
355—8958. Sales Order 1-800-426-
2820. Circle Reader Service 298 for
more information.

electronics, computers, cars, boats, office
equipment etc. For a listing of addresses and
lelephone numbers of Federal and State
Agencies send $3 to Dave Gauthier, 20 Ben-
nett Sireet, Norih Providence RI 02904.
BNB962

WANTED-Drake-R4C-Digital with Sherwood
Mods and C.W. Filters or a good C.W. Rewr.
Bill WA2VLE, (516) 281-6498 Eves, E.S.T.
BNB963

FOR SALE: Alpha 86 $2,200, Hammeriund
HXL1 $300, TS440S $900, Uniden 7000
$150, VCII $100, HIL, NSAX. {(619) 253-
7710. BNB964

WANTED: Facsimile transceiver AN/TXC-1
or similar lg. drum type FAX machine. Ecola,
P.0.B. 3284, San Bemnardino CA 92413.
BNB965

PRINTED CURCUIT BOARDS for projects
in 73, Ham Radio, QST, ARRL Handbook.
List SASE. FAR Circuits, 18N640 Field CL,

Dundee IL 60118.
BNB966

AZDEN SERVICE by former factory techni-
cian. Southem Technologies Amateur Radio,
Inc., 10715 SW 190 St. #9, Miami FL 33157.
(305) 238-3327. BNB979

COMMODORE 64 REPAIR Fast turn
around. Southem Technologies Amateur Ra-
dio, 10715 SW 190th Street #9, Miami FL
33157, (305) 238-3327. BNB982

FOR SALE: Seven 450 MHz BP/BR filters,
$350, K. Spies, P.O.B. 48185, Niles, IL
60648-0185. BNBES83

THE AMAZING UNIVERSAL CABLE TV
AND SATELLITE DESCRAMBLER. De-

‘failed plans, theory, pars list, instructions,

and troubleshooters newslelter. 20 pages.
$13.95 posipaid. OCTE-D, Box 276, Alburg
VT 05440. BNBS85

MIAMI SCANNER ACTION IS HOT. Hear
the cops and more. One call does it all. (305)
460-3374, BNB986

HOBBY/BROADCASTING/HAM/CD/SURV
EILLANCE transmitters, amplifiers, cable
TV, science, bugs, other great projects! For
catalog, calliwrite (916) 534-0417. PANAXIS,
Box 130-S9, Paradise CA 95967. BNB991

AMATEUR RADIO REPAIR: FCC licensed,
17 years experience, lab quality NBS trace-
able test equipment, reasonable rates, G.B.
Communications, Inc., 963 Birch Bay, Lyn-
den Road, Lynden WA 98264. (206) 354-
5884, BNB333

VIDEOCIPHER/SATELLITE/SCANNER/CA-
BLE/AMATEUR/CELLULAR. Repair Manu-
als, Modification Books & Software. Catalog-
$3.00. TELECODE P.O. Box 6426-RF, Yuma
AZ B5366-6426. BNBES94

ROTOR PARTS ROTOR service, ROTOR
accessories: Brak-D-Lays, Quik-Connects,
Pre-Set mods. NEW models for sale. Free
catalog. C.AT.S., 7368 SR 105, Pemberville
OH 43450, BNB996

SURPLUS. HUGE QUANTITIES. LOWEST
PRICES in America! Dealers wanted. Cata-
logs, $3. Sumlus Traders, Box 276A, Alburg
VT 05440. BNB997

FOR SALE: Clegg Mark 3 2m FM, working
but NMR $75, Klaus Spies POB 48185, Niles
IL 60648-0185.

BNB9S8

DEALERS: Your company name and message can contain up to 50 words for as littie as 5420 yearly (pre-
paid), or $210 for six months (prepaid). No mention of mail-order business please. Directory text and pay-

ment mus! reach us 60 days in advance ol publication. For example, advertising

for the April '92 issue

must be in our hands by February 1st. Mail to 73 Amateur Radio Today, 70 Ate. 202 N, Peterborough, NH

03458.

Eavesdrop on PC’s!

information!

Detailed Parts List

How can you see what's on someone's screen

rom up to a half mile away?

Our Van Eck Device will allow you to
INTERCEPT SIGNALS FROM A PC’S MONITOR
and display it in real time.

Waitch as people input

The manual will show you how
to EASILY build the device!

Also in the Manual: Complete Schematics and

CALL FOR PRICING ON COMPLETELY
ASSEMBILED MODELS

Complete Manual only $79.95
M.O. or C.O.D. to SPY Supply
7 Colby Court Suite 215, Bedford, NH 03110
(617) 327-7272

Sold for educational purposes only

73 Amateur Radio Today » July, 1992 85




Uncle Wayne’s

REFERENCE

208101 Everyday Electronics Data Book by Mike Tooley BA. Info-
mation i presented in the form of 3 basic electronic recipe book with numer-
ous examples showing how theory can be put into practice using a range of

avaslable “indusiry standard” components and devices. 256 pp. 134
Ime drawmngs. $15.00

20N102 Practical Digital Electronics Handbook by Mike Toaley con-
tamns mne digital wst pear prosects, CMOS, and TTL penouts and tables or
reference data. Introdoces digital circunts, logae gates, bestables and timers,
mACTOProcessors, memory and input/output devices, before looking #t the
RS-232C mterface and the IEEE-458 and IEEE- 1 000 microprocessors buses.
208 pp., 100 line drawmgs. $14.50

20N 103 Electronic Power Supply Handbook by lan R. Sinclair covers
many Types of supplics—batienes. simple AC supplics, switch mode supplics
and inverters. All types of supphics used for electronics purposes are covered
in detal, starting wath cells and battenies and extending by way of rectified
supplics and lincar stabilizers 1o modern switch - mode systems, IC swiich -
mode regulators, DC-DC converters and inverters. 144 pp., %0 line draw-
ings. $16.25

20N104 Electronic Test Equipment Handbook by Steve Money is a
guide to electronic 1est equipment for the engmeer, technician, studemt and
home enthusiast. Provides a practical guide to widely used electronics instru-
ments and the technigues of measunng a wide range of purameters in clectron-
ics systems, 216 pp., 123 line drawings. $18.00

20N 105 Digital Logic Gates and Flip-flops by lan R. Sinclair , what they
do and how o use them. Seeks to cstablish a firm  foundation in digital
electronics by treating the topics of gates and Mip-flops thoroughly and from
the beginning. For the user who wants to design and troubleshoot digital
circullry with considerably more understanding of principles than the con-
structor, and who wants o know more than a few rules of thumb about digital
circuits. 204 pp., 168 line drawings. $18.00

02C30 The Commodore Ham's Companion by Jim Grubbs K9EI |60
pages of useful informanon on sclecting a Commodore computer for the ham
shack, where to find specialized programs, the Commodore-packet connec-
twon, and more! §9.50

09022 The World Ham Net Directory by Mike Witkowski New —second
edion now over 600 net lstings. This book introduces the special interest
ham radio petworks and shows you when and where you can tune them m.

I0F091 1992 International Callbook The new 1992 International Call-
book lists 500,000 licensed radio amateurs in the countries outside North
America. It covers South America, Europe, Afnca, Asia, and the Pacific area
(exclusive of Hawai and the U. S, possessions), $29.95

10D091 1992 North American Calibook The 1992 North American Call-
book lists the calls, names, and address information for over 500,000 hicensed
radio amateurs in all countries of North Amenca, from Panama to Canada
including Greenland, Bermuda, and the Caribbean islands plus Hawan and U S.
possessions. $29.95

(5H24 Radio Handbook, 23rd Ed. by William . Orr W6SAJ 840 pages of
everything you wanted 10 know about radio communication Indepth study of
AC/DC fundamentals, SS5B, antennas, amplificrs, power supplies, and more
$29.50 hard cover enly

12E76 Basic Electronics Prepared by the Burean of Naval Personnel

Thoroughly revised in 1972 Covers the important aspocts of applied clec-
tromics and electronics communications. 567 pp. $10.95

I12E4| Second Level Basic Electronics Prepared by the Bareau of
Naval Personnel Sequel w Basic Electronics. thorough treatment of the more
advanced levels of appled electronics, Includes microwave receiving and
transmitting. Hundreds of excellent diagrams. 325 pp. $7.50

01D45 The Nustrated Dictionary of Electronics, 5th Ed. by Rufus P.
Turner and Stan Gibilisco Featurng more than 27,000 entnes, an exhaustive
hst of abbreviatons, and appendices packed with schematic symbols and
conversion tables, this 15 by far the most comprehensive dictionary of practi-
cal electronics and computer terms avarlable. 720 pages $26.95

4M5< GGTE Morse Tutor From beginner 10 Extra class in easy self-paced
lessoms. Code speeds from 1 1o over 100 words per minute. Standard or
Famswonh mode. Adstable tone frequency, Create your own dnills, prac-
tice or actual exams. Exams conform o FOC requirements. 5% floppy for
IBM PC, XT, AT, PS/2 or compatibles $19.50

(MM55 Advanced Edition 529.95

20N09| Most-Often-Needed Radio Diagrams and Servicing
Information, 1926-1938, Volume One compiled by M.N. Beitman
An invaluable reference for anvone involved in Vintage Radwo restoration.

Hundreds of schematics, writing diagrams and pants lists, all from the original
sources. $11.95

20N096 How To Read Schematics (4th edition) by Donald E.
Herrington Written for the beginner in electronics, but it also contains infor-
mation valuable 1o the hobbyist and engineering technician, This book is your
key 1o unlocking the mysteries of schematics, beginning with a general
discussion of electronic diagrams. $14.95

20N097 Radio Operator’'s World Atlas by Walr Stinson, W8CP

This is a compact (5x7), detailed, and comprehensive world atlas designed as
a constant desk top companion for radio operators, and as a replacement for
the traditional bulky and outdated atlases. Also included are 42 pages of vital
statistics about each country. Popular with DXers worldwide. $17.95

208020 Secrets of RF Circuit Design by Joseph J. Carr Written in clear
non-technical language, covers everything from antennas to transistors. You
will leam the basics of receiver operation, the proper use and repair of
componenis m RF corcunts, the prnciples of radio signal propagation from
low frequencies o microwave, and much more! $19.50

SHORTWAVE

mnmwnmmmhm
naftona! Services, Lid. You can have the
world ot your fingertips. You'll get the latest statwon and
time grids, the 1992 Bayer's Guide and more. 384 pages
$16.50

03511 Shortwave Receivers Past and Present edir-
ed by Fred J. Osterman Concise gusde to 200+ shortwave
receivers manufactured in the last 20 years. Gives key
information on cach model mcluding coverage, display,
circuit type, performance, new value, used value, et
Photos on most models. The Blue Book of shortwave radio
value. 1987, 104 pages. 8% x 11. $8.95

OTR25 The RTTY Listener by Fred Osterman New and
expanded version. This specialized book compiles issues |
through 25 of the RTTY Listemer Newsletter. It containg
up-to-date, hard-to-find information on advanced RTTY
and FAX monitoring techniques and frequencies. 224
pages. $19.95

03C09 Shortwave Clandestine Confidential by Ger
ry L. Dexter Covers all clandestine broadcasting, country
by country tells frequencies, other unpublished informa-
nion: spy. insurgents, freedom fighters, rebel, anarchist
radio, secret radio. Current publication. 84 pages. $8.50

03M221 US Military Communications (Part 1) Deals
with US Military communcation channels on shortwave
Covers [requencics, on pond to point fre-
quencies for the Philippics. Japan and Korea, Indian and
Pacific Oceans, and more. 102 pages. $12.95

03M222 US Military Communications (Part 2) Cov-
ers US Coastguard, NASA_ CAP. FAA_ Dept. of Energy.

Federal Emergency Management Azency . Disaster Com-
mumcations, FOC, Dept. of Justice. From 14 KC 10 9073

KC. 79 pages. $12.95

(3M223 US Military Communications (Part 3) Ths
pan completes the vast overall frequency list of US M-
tary services, from 8993 KC w0 27,944 KC. 78 pages.
$12.95

(9542 The Scanner Listener’s Handbook by Ed-
ward Soomre N2BFF Get the most out of vour scanncs
radio. Covers getting staned, scanners and recervers, an
tennas, coaxial cable, accessones, computer controlled
motitoring, more, $14.95

(35208 Radioteletype Press Broadcasts by Michael
Schaay Covers schedules of Press Services by time, fre-
quency, and country broadcasting in English, French,
Gierman, Spanish, and Portuguese. Detailed Press Agency
Portraits, 120 pp, $12.95

1ITE% Tune in on Telephone Calls by Tom Kneitel
KZAES Formaned as a frequency list with detasled de-
scription of each service and its location in RF spectrum,
Provides hasac informuation for casual fisseners Jar-
od and details for ardent enthusaacs. $12.95

(3K205 Guide to Radioteletype (RTTY) Stations by
J. Klingenfuss Updated book covers all RTTY stations
from IMHz-30MHz. Press, Military, Commercal,
Meteo, PTTs, embassies, and more. 105 pp. $12.95

11AS10 Air Scan Guide to Aeronautical Communi-
cations (5th Edition) by Tom Kneitel K2AES Most
comprehensive guide to monitoning acronautical commu-
nication in the US. Expanded to cover all Canadian land

airports and scaplane bases, plus listings for Central
Americy, the Caribbean, North Atlantic, and the Pacific
Territories. $14.95

07A66 Aeronautical Communications Handbook by
Robert E. Evans Exhaustive, scholarly treatment of short-
wave aeronautical listening. Well organized, up-1o-date.
266 pp. $19.95

07R20 A Radio Journal 1912-1940 by Russ Ren-
maker WOCRC A fascmating inp through time. Easy o
read and informative, educational and entertaining. A trip
down memory lanc 10 the carly days of radio. §7.95

11RF13 The “Top Secret™* Registry of US Govern-

ment Radio Frequencies (7th Ed.) by Tom Kneitel
K2AES This scanner directory has become the standard

reference source for frequency and other important infor-
mation relating 0 the commumcations of foderal agen
cwes. 25 10470 MHz. §19.95

1 1FS2 Ferrell's Confidential Frequency List com-
pied by A.G. Hallipey All frequencies from 4MHz-
28MHz covering ship. embassy. areo. Volmet, ,
numbers, Air Force One/Two. more 376 pp. §19.50

11SR97 National Directory of Survival Radio Fre-
quencies by Tom Kneitel K2AES Handy and concise
reference gude 1o high interest communications frequen-
cies required by survivalists. Includes chapier on buslding
eMErRency communications antenna systems. $8,95

1 1SM11 Scanner Modification Handbook, Vol. 1 by
Bill Creek Provides straightforward step-by-step instruc-
tions for expanding the operating capabilitics of VHF
scanners, Filled with imeresting text, helpful photos, 1a-
bles, and figures. $17.95

ANTENNAS

(15A45 = Easy-up Antennas for Radio Listeners
and Hams by Edward M. Noll Like w0 learn how to
construct low-cost, easy-to-erect antennas? Easy-up An-
tennas will help you. $16.50

(1A70 » Practical Antenna Handbook by Joseph J.
Carr Design, build, modify, and install your own anten-
nas. Carr, a 20-year veteran of technical writ-
ing, has a unique ability to presemt complex techni-
cal concepts in an casy-to-understand way, 416 pp.
$11.50

| lEED6 Guide to Embassy Espionage Communi-
cations by Tom Kaeitel K2AES Candid and probing

cxarminaiion of worldwide embassy and (alleged) cspi-
nahon-by-naton directory of embassy sations 15 includ-
cd. $10.95

15D91 1992 Shortwave Directory (Tth ed.) by Bob
Grove Extensively revised. the new 1992 Shoniwave Di-
reciory is the consummate DXer's ble for the first 30
MHz of radio spectrum, including up-to-date and accurate
VLF information as well. 270 information-packed and
illustrated pages m convenient 8% x | | format profession-
ally bound. $21.95

20ND93 Vintage Radio 1887-1829 My Morgan E.
MeMahon Recaptures the exciternent of the early days.
The authoritative reference book for historians and collec-
tors. $8.95

J0ND94 A Flick of the Switch, 1930-1850 by Morgan
E. McMahon Here's your chance to recapture the thrill of
old-time radio and television. Browse through a thousand
photos snd fascinating old ads. Discover the fast-growing
hobby of radic collecting, and perhaps find a treasure in
vour own aftic or cellar. $8.95

20N095 World Broadcast Station Address Book by
Gerry L. Dexter A must for the serwous shormwave fistener
Hundreds of addresses for shortwave broadcast stabons
Special sections with helpful information 1o mcrease your
QSL percentage. $8.95

0TR26 Worid Wide Aeronautical Communications
by Robert E. Evans This 42 page book was designed 1o
update and augment the frequency hsts published m the
Acronsanical Commumcations Handbook-HF Edmion
Contents include Asrcrafi/ Awr Traffic Control. Arcraft/
Company Operations, Avaation Weather Broadcasts,
Acronautical Flight Tests, Worldwade Milaary Asr
Forces, Aero Search & Rescue, Acro Law Enforcement,
NASA Flight . Azro Terms & Abbreviations and
Aero Tactical Identificrs. $6.95

11 T8 Scanner Modification Handbook Vol. 2 by
Bill Creek Here it is—a companion to Vol 1. In fact, Vol.
2 has a section that provides improved approaches and
updated techmiques for the mods i Vol, |, There's 18
new, exciting modifications for popular scanncrs and is
fully illustrated with photos and schematics, highly de-

UHF/VHF/PACKET

(09V11 The Basic Guide to VHF/UHF Ham Radio by
Edward M. Noll This book provides a first rate introduc-

tion to life on the 2.6 and 1,25 meter bands us well as 23,
33, and T0cm. $6.50

01P22 The Packet Radio Handbook by Jonathan L.
Mayo KRIT " . . _an excellent piece of work. Well worth
reading for both the experenced and the new packe-
teer. . . the defimitive guide 1o amateur packet operation. "’
—Gwyn Ready WIBEL Only $15.00

tanked step-bry-stcp instructions so that the average hob-
byt can do these enhancing modifica-
tons. Ths 5 an all new book that has all new mods.
$17.95

03R01 World Press Services Frequencies
(RTTY) New 5th edion. A comprehensive manual
covering radioteletype news monsoring—contams all
information—antenna, receiving, terminal units, plos
three extensive lists. Covers 65 World Press
Services breadcasting in English. **The Original Press
Book." 84 pp.. §8.95

VIS Study Cards Advance the casy way with
VIS Stwdy Cards. Compact, Up-to-date Flash
Cards with Key Words, Underlined, Quiz on back.
Formulas worked out, Schematics at your finger-
tips. Used SUCCESSFULLY by ages 6o 81!
NOVICE VIS0 $11.95

TECH VISO2 10.95
GENERAL VIS03 9.95
ADVANCED VIS 15.95
EXTRA VISO5 14.95

Lanze Code Programs—{Available on 5%~
disk.) Inexpensive complete study guide code pro-
grams for both the C6d/| 28 Commodores and the
IBM compatibles. Programs include updated FCC
questions, multiple choice answers, formulas,
schematic symbols, diagrams, and simulated (VE)
sample iesi.

BMPerd  Commodore Pand  Price

Newie IBMO! COMa! SIS
Tech 1BMOZ COMO2 12
General TBM0Y COME S
Adesnce TBM T4 $19.95
Extra (New Pool) IBMTS COMX §19.95

[BMoO&, COMDE IBM/Commodore Tech No

and sample test Inrpuh:thln Technician
No Code license, $24.95

IBM37 Amateur Radio Part 97 Rules (in-
cludes updated, revised Commussion’s Rules, Sep-
tember 30, 1989) 5% " disk IBM compatible only.
$9.95

20N019 U.S. Repeater Mapbook by William
Smith, N6MQS The Guide for rraveling radio ama-
teurs gives you repeater frequencies, and locations on
casy 1o read state map. Includes all 50 states, and 28-
1200 MHz. $9.95.

U3R02 RTTY Today by Dave Ingram K4TWJ Only
up-to-date RTTY book in existence. Covers all facets of
RTTY. Most comprehensive RTTY guide ever pub-
lished. Fully illustrated. 112 pages. $8.50



ARRL BOOKS

AR199] ARRL 1992 Handbook (68th ed.) 39
chapters, featuring 2,100 tables, figures and charts.
The most comprehensive, well organized and afford-
dble source of amateur radio reference material. 1232
pages. $25.00

AR1036 ARRL Operating Manual Packed with in-
formation on how to make the best use of your station,
including: interfacing home computers, OSCAR,
VHF-UHF, contesting. $17.00

AR0194 Antenna Compendium Vel. 1 Materials
on verticals, quads, loops, vagis, reduced size anten-
nas, baluns, Smith Charts, anienna polarization, and
other interesting subjects. $10.00

AR2545 Antenna Compendium Vol. 2 42 papers
covering verticals, yagis, quads, multiband and broad-
band systems, antenna selection, and much more.

$12.00

AR2626 Companion Software for Antenna Com-
pendium Vol. 2 51/4" MS-DOS floppy. $10.00

ARO488 W1FB's Antenna Notebook by Doug
DeMaw WIFB Get the best performance out of unob-
trusive wire antennas and verticals. Build tuners and
SWR bridges. $8.00

AR0348 QRP Notebook by Doug DeMaw WiFE
Presents construction projects for the QRP operator,
from a simple 1 watt crystal-controlled transmitter o
more complex transceiver designs. $9.50

AR4141 W1FB's Design Notebook by Doug
DeMaw WIFRB This plain language book is filled with
simple practical projects that can be built using readily-
available components and common hand tools. $10,00

AR2200 Antenna Impedance Matching by Wil-
fred N. Caron Most comprehensive book written on
using Smith Charts in solving impedance matching
problems. S15.00

AR(M02 Solid State Design Chock full of good,
basic information, circuit designs and applications; de-
scriptions of receivers, transmitters, power supplies,
and test equipment, $12.00

AR3I290 Companion Software for Weather
Satellite Handbook 51/4" MS-DOS Floppy. $10.00

AR1193 Weather Satellite Handbook (4th ed.)
by Dr. Ralph Taggart WBEDQT Hot off the press!
Expanded and revised to reflect today’'s weather-fax
satelhite technology . $20.00

AR329] Now You're Talking!: Discover the
World of Ham Radio Successor to the immensely
popular Tune in the World with Ham Radio. Covers
everything you need to know to earn your first Amateur
Radio license. More than a study guide, this book
will help vou select equipment for your ham radio
station and explain how to set it up—everything vou'll
need o know to get on the air! An ARRL Publication.
$19.00

AR3292 Your Introduction to Morse Code: Prac-
tice Cassettes Companion code course to Now
You're Talking!, this kit includes two 90 minute cas-
sette tapes. Prepares you for the 5 WPM Morse code
exam (o earn your Novice license or add high-frequen-
cy worldwide communications privileges o vour code-
free Technician license, $10.00

AR(437 ARRL Repeater Directory 1992-1993
Over 19,000 listings with digipeaters, bandplans,
CTCSS (PL™) tone chart, compilation of frequency
coordinators, ARRL special service clubs, and beacon
listings from 14MHz to 24GHz. $6.00

AR1033 The DXCC Companion by fim Kearman
KRIS spells out in simple, straightforward terms what
vou need 1o be a successful DXer. $6.00

AR1250 Log Book—Spiral $3.50
ARA34| Interference Handbook Written from an

RFI sleuth’s perspective. His expenience in solving in-
terference problems. $12.00

AR2197 Data Book Valuable aid to the RF design
engineer, technician, radio amateur, and experimenter.
Commonly used tables, charts, and those hard-to-re-
member formulas. $12.00

ARZ960 Transmission Line Transformers (2nd
ed.) by Dr. Jerry Sevick W2 FMI Practical designs and
specific information on construction techniques and
sources of material. More designs for antenna tuners,

hybrids, and for the VHF and UHF bands. 272 pp,
$20.00

AR410 Yagi Antenna Design Originally published
as a series in Ham Radio , polished and expanded by Dr.
Lawson. $15.04

AR2171 Hints and Kinks Find the answer o that
tricky problem. ldeas for setting up your gear for
comfortable, efficient operation. $8.00

AR316% QRP Classics Collection of articles from
last 15 years of ARRL publications on building receiv-
ers, transmitiers, transceiver, accessories, 288 pp.
$12.00

NEW STUFF

20N 104 73 Magazine Index 1960-1930

A complete index to every article published in 73
Magazine through 1990. Eleven major categories,
further subdivided into 25 individual subject areas,
provides easy access to thousands of articles, and a
wealth of techmical information. Book $15.00

IBM software (specify type) $20.00

20N110 Product Reviews since 1945 contains an
index to 3 400 product reviews that have appeared in
QST, CQ, HR, 73, and Radcom. Alphabetically listed
by manufacturer. Book $12.95

20N108 The Easy Wire Antenna Handbook by
Dave Ingram K4TWJ Get out your roll of wire and
your wire cutters, you are ready to go with this new
practical and easy to understand book, Gives you all of
the needed dimensions for a full range of easy to build
and erect “'sky wires.”’ Covers all of the many types of

BOOKS FOR BEGINNERS

J0N018 Technician Class License Manual: New
No-Code by Gordon West This book will cover
everything you need to become a Technician Class
Ham. Every exact question and answer on the examina

tions is found in this one book covering element 2 and
element 3A guestion pools. Gordon West tells you the
right answer and then explains in detail why the answer
15 correct, Fully illustrated text, frequency chart show-
ing privileges. list of examiners and an FCC Form 610
application. $9.95

20N092 The Wonderful World of Ham Radio by
Richard Skolnik, KB4LCS This book addresses Lhe
plea that something simple, clear, and fun be written (o
introduce young people to amateur radio. Pick-up one
for the new ham in your life. $7.95

20N 100 Electronics Build and Learn (2nd edi-
tion) by BA Penfold combines theory and practice so
that you can ‘learn by doing.” Full construction details
of a circuit demonstrator umt that 15 used i subsequent
ghapiers 1o introduce common ¢lectronic components

Diescribes how these components are built up into use-

wire antennas along with a lot of his antenna secrets and
“how-to-do”" helps. $9.50

20NUZ1 No Code Ham Radio Education Package
Computer software package. Clear, concise, and easy
to understand. This package includes computer aided
instruction software (IBM compatible), 200 page Ham
Radio Handbook, and complete FCC Pant 97 Amateur
Radio rules and regulations. No prior knowledge of
electronics is needed $28.95

20N022 Ham Operator Education Package Com-
puter software contains five IBM compatible discs with
all questions for all license classes, plus "“*Morse
Academy” code teaching software that takes you from
0-20wpm, Etfortless and uncomplicated, everything is
done from easy o understand menus. Review all ques-
tions, print out sample tests or take exams administered
right at the computer keyboard. $28.95

ful circuits, oscillators, multivibrators, bistables, and
logic circuits. 128 pp., 18 photos, 72 line drawings.
$12.50

20N099 Digital Electronics Projects for Begin-
ners by Owen Bishop contains 12 digital electronics
projects suitable for the beginner to build with the mini-
mum of equipment. |28 pp., 56 line drawings. $12.50

AR2073 MNovice Antenna Notebook A beginners
guide to easy and effective antennas and tuners you can
build. $8.00 An ARRL Publication.

AR2871 W1FB's Help for New Hams by Doug
DeMaw WIFB Complete for the newcomer. Put to-
gether a station and get on the air. $10.00 An ARRL
Publication.

AR2286 First Steps in Radio by Doug DeMaw
WIFB Senes of (5T articles. See components assem-
bled into practical circuits and how the circuits make up
your radio gear. $5.00 An ARRL Publication.

ARRL License Manuals All the theory you need to
pass vour test, Complete FCC question pools with an-
SWETS.

AR2375 Technician Class $6.00
AR2383 General Class $6.00
AR0166 Advanced Class $6.00
AR239] Extra Class $8.00

AR31E5 The Satellite Experimenter’'s Hand-
book, (2nd Ed.) by Martin Davideff K2UBC
Expanded and revised, this 2nd edition of **The Satel-
lite Experimenter’s Handbook™ is your guide to using
and designing satellites, focusing on those built by
and for the international radio amateur community,

$200.00

AR04TT Low Band Dxing How to meet the chal-
lenges of the different forms of 160, 80, and 40 meter
propagation with effective antennas, equipment, and
operating strategies. $10.00

AR2456 FCC Rule Book (Bth ed.) A must for every
active radio amateur. 59,04

AR2030 Your Gateway to Packet Radio (2nd ed.)
Tells everything you need to know abour this popular
new mode; how o get started, equipment you need, and
more. $12.00

AR2103 Satellite Anthology The latest information
on OSCARs 9 through 13 as well as the RS satellites.
Information on the use of digital modes, tracking anten-
nas, RUDAK, microcomputer, and more! $5.00

AR2598 Space Almanac by Anthony R. Curtis
K3KXK Captures the breathtaking recent news from
space. [ncludes information on Amateur Radio satel-
lites. Find almost everything about man’s trip to the
stars. 960 pp. $20.00

AR2083 Complete DX'er (2nd ed.) by Bob Locker
WOKNT Leamn how to hunt DX and obtain hard-to-get
(5L cards. $12.00

AR2065 ARRL Antenna Book The new 16th edition
represents the best and most highly regarded infor-
mation on antenna fundamentals, transmission
lines, design, and construction of wire antennas. Over
700 pages, over 900 figures. An ARRL Publication.
$20.00

AR3293 Morse Code: The Essential Language
by L. Peter Carron Jr. W3DKV has been expanded and
revised in its 2nd edition. Peter Carron details its fasci-
nating history as well as sharing practical learning in-
formation. Readers will leam how to handle distress
calls heard not only on the hambands but on maritime
and aircraft frequencies. Copyright 1991, softcover.
An ARRL Publication. $6.00

CODE TAPES

Cne anyswer to the no-code brou-ha-ha i5 ro make the code 5o simple fo learn that it's a non-problem. Herewith the world 's
casiest code corse—tenys of thowsamdys of haes have gotten their licenses this amazing rew shorrout way. It's failure-proof,
Maost people are able 1o whip through the Novice rest after spending less than three hours each on Genesis and The Stickler.
Peaple who have given up on other code courses find this one does the job in a jiffy. Going after vour General ? [t 's about time.
Use the Back Breaker and vou 'l be there before you know ir. A week should do {t. Warming, 20wpm code almost invariably
appears o cause irreparable, irreversible, permanent brain damage. Uncle Wayne accepis no responsibility whatever for
anything that happens to those who are foolish enoagh 1o use the Cowrageous 20hwpm tape.

73T05 "'Genesis™ $5.95
3 wpm—This is the beginning tape, taking you through
the 26 letters, 10 numbers, and necessary punctuation,
complete with practice every step of the way, The
ease of learning gives confidence even to the faint of
heart.

73Ti3 ''Back Breaker” $5.95
134 wpm—Code groups again, at a brisk 13 + wpm so
you'll be really at ease when you sit down in front of a
steely-cyed volunteer examiner who starts sending you
plain language code at only 13 per. You'll need this
extra margin to overcome the sheer panic universal in
miost test situations. You've come this far, so don't gel
code shy now!

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 licenses. It 1s comprised of one
solid hour of code. Characters are sent at 13 wpm and
spaced at 5 wpm. Code groups are entirely random
characters sent in groups of five—definitely not memo-
rizable!

73T20 ‘“‘Courageous” $5.95
20+ wpm—Congratulations! Okay, the challenge of
ciode 15 what's gotten you this far, so don’t guit now, Go
for the extra class license. We send the code faster than
20 per. It’s like wearing lead weights on your feet when
you run: You'll wonder why the examiner is sending so
slowly!

r--------------------1

Uncle Wayne's Bookshelf Order Form

[ @
You may order by mail, telephone, or fax. All payments are to be "
in US funds. Allow 3 weeks for delivery.

¥ b

. Item # Title Qty.| Price Total I

i |

i E

i I

i il

i i

SHIPPING
¥ suippinG f
U.S. add $3.00 mail, $4.00 UPS. TOTAL
] Canada add $4.00 mail. f
U.P.S. to Canada and all foreign orders FOB Peterborough, NH.

N Make checks payable to "‘Uncle Wayne's Bookshelf"' 1l

L i

i Name 1

g Street il

il City State ____Zip i

| TOTALS TJAE [IMC CIVISA [ICheck/Money Order I

U Card # Expiration Date .

§ Telephone: (603) 924-4196 (800) 234-8458 FAX: (603) 924-8613 i

g Mail: Uncle Wayne's Bookshelf, 70 Route 202N, Peterborough, NH 03458
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If it Ain’t Broke. . .

The ARRL and Fred Maia W5YI have,
for reasons we will try to fathom, decided
to fix something that isn’t broken-Naovice
licensing. This is business as usual for the
ARAL in their goal of total dictatorship
over American amateur radio, but |
haven't a clue what deal W5Y| was prom-
ised in order to garner his support for this
absolutely unnecessary and regressive
proposal.

Tens of thousands of hams, including
yours truly, were introduced to amateur
radio through the current form of Novice
testing. In my case, il was a high school
amateur radio club. | attended after-
school license classes for a couple of
weeks, and when the club advisor thought
we were ready, he and another ham-
leacher administered the Novice exam o
us. No trips to the FCC office in Boston
(this was pre-VEC days), no unfamiliar
surroundings or strange and different
sounding Morse code test. My “elmer"
guided me through the learning process,
and he had the reward of seeing his efforts
resull in many proud young Novices.

The ARRL and WS5Y| would like to
change all that. They have proposed to the
FCC that all Novice testing be incorporat-
ed under the VEC program, and we must
let the FCC know in no uncertain terms
that the amateur radio population sees
this for what it is: another blatant and self-
serving power grab.

The ARRL and W5Y! offer that their pro-
posal would cut down on incorrect Novice
license applications, thereby saving the
FCC the time and expense of processing
these forms. Boy. . .doesn’t that sound
peachy? All they want to do is help out the
FCC, thereby saving time and money.
How could anyone disagree with that?

Who said there was an unusually large
amount of time and money being spent o
deal with faulty Novice exams? Where is
the research to back up the claim that this
is a problem? I there is a problem, why
hasn't the FCC ever mentioned it?

For sure, a certain number of Novice
exams are bound to be submitted with ex-
aminer errors. Does the number of exam-
iner erors justify eliminating a program
that has been instrumental in gently intro-
ducing two generaltions of young people
(not to mention the thousands of older
hams) to amateur radio? The Novice test
and license application is not guantum
physics. It doesn't take a rocket scientist
to correctly administer and submit a
Novice exam. Could clearer instructions
take care of the problem (if one does exist)
of examiner mistakes?

Another reason given for adopting this
proposal is to cut down on fraudulent
Novice testing. | wasn't aware that there
was any greal amount ol Novice testing
fraud. Boy, I'm sure glad the ARRL and
W5Y1, who obviously consider themselves
more honest than you or me, are going to
save us from the hoards of illegally tested
Novices. Oh. . .you mean you weren't
aware of the thousands of fraudulent
MNovice licenses granted every year? Gee,
now thal you mention it, this is the first I've
heard of it, too. (Let us not forget that the
only testing fraud in recent in memory was

David Cassidy N1GPH

perpetrated by duly authorized VEs.)

I no problem exists, then it follows that
the ARAL and W5Y1 must have some oth-
er motive behind this nonsense. | haven't
a clue why W5YI would support this pro-
posal, unless it's part of some deal that is
yel to be disclosed between Maia and the
ARRL. | admit that this is pure speculation
on my part, but | can think of no other
reason why an otherwise intelligent guy
like Fred Maia would back such an idiotic
proposal.

The ARRL’s motives are more appar-
enl. They are the same motives that guid-
ed the ARRL when they wanted to control
all licensing by being the only authorized
VEC (luckily, the FCC kept that from hap-
pening). They are the same molives that
made the ARRL suggest that they handle
all special calisign allocation. When the
FCC said they wouldn't mind having a pro-
gram like the VEC system handle special
callsign requests, but that the ARRL was
not going to get a monopoly, the League
backed off and made the FCC look like the
bad guys. Once again last fall, the ARRL's
motives became clear when—without no-
lifying their members, or the entire popula-
tion of American hams they saytheay repre-
sent—they had wording added to an FCC
funding bill that would give them exclusive
power 0 assign special callsigns to radio
clubs. (Coincidentally, it was W5Y! who
blew the whistle on the ARRL's sneaki-
ness. Hmmm . . . that might lead some to
wonder if we'll be seeing a joint ARRL/
WS5YI calisign allocation proposal in the
near future.)

Can anyone question what the ARRL's
prime objective is in proposing to get
Novice testing out of the hands of your
average ham? Don't you see a pattern
here, folks? For the last 25 years, the
ARRL has consistently and systematically
tried to become the sole governing and
regulatory authority for American amaleur
radio. If the ARRL was capable of acting in
the interests of amateur radio, I'd be the
first in line to give them more power and
authority. But the League has proven time
and again, by their own actions, that they
are not concerned as much with the hobby
of amateur radio and the concerns of the
average ham as they are with their own
sall-serving agenda and sell-perpetua-
tion.

| urge you to write to the FCC in Wash-
ington and voice your opposition to this
proposal. While you're atit, why notdrop a
line to the boys in Newington and let them
know that the majority of American hams
are happy with the way the Novice license
test is administered.

Instead of creating a transparently
obvious paper tiger out of Novice test-
ing, why doesn't the ARRL spend some
of its sizeable bank account to help
educate the country—especially young-
sters—on what amateur radio 1s, how
much fun it is, and how to get involved?

Until they do, the majority of hams in
this country won't have anything o do
with them.

This Novice testing proposal is just an-
other piece in a long line of evidence that
shows the ARRL is more concerned with
what is good for the ARRL than with what
is good for amateur radio. [§l

88 73 Amateur Radio Today = July, 1992

PropragaTioN

Number 29 on your Feedback card

Jim Gray WiXU
210 East Chateau Circle
Payson AZ 85541

In general, you can expect July to be
a month of reasonably good conditions

on the HF bands, with minor distur-
bances centered around the 9th, 17th,
22nd and 25th. . .leading to Fair or
Good-to-Fair conditions. You can ex-
pect considerable short-skip opportu-
nities during the daytime hours on
bands between 20 and 10 meters. DX
this month will experience the usual
summertime slump, aithough most HF

Jim Gray W1XU

much as half an hour or so, with almost
instantaneous fade-out.

Watch the charts for the best times,
bands and directions for your DX ef-
forts, and also look for WWV reports on
current conditions and trends at 18
minutes after any hour. July should be
a Good month in General-as summer-
time conditions go-but of course can’t
be compared with spring and fall condi-
tions. Enjoy this generally quiet and
uneventful month for portable and mo-
bile operation, t00. It's a winner. [l

DX bands will be open during
daylight hours, and usually un-
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FLAND ATA CAT

Rear Panel: Seldom used controls are located
on rear panel allowing clean uncluttered front
panel design.

Antenna Tuner: High speed with 31 memories
automatically stores most recent antenna match-
ing settings for instant recall while changing
operating frequencies

Mobile Installation: The compact design and
built-in antenna tuner makes the FT-890 a great
mobile companion, using the optional mounting
bracket kit (MMB-20).

= i "
Superior Performance
The FT-890 is an extraordinary achievement,
featuring DLT (Digital Linear-phase Tuning) for
silky smooth tuning Includmz: the advanced RF
Front End design of the FT-1000 for superior
receiving performance. Compare the advantages
for yourself, it's ready to go when you are! Call
your nearest Yaesu dealer for one of the best
DX-pedition radios ever.

YAESU

Performance without compromise.>*

hpe-::‘-l:a.'n:n:u subject to change without notice
Specifications guaranteed only within amateur bands
One Year Limited Warranty on all Amateur Products.

Cooling  Coosling Haal Power
Fan Mator Sink Amplitiar Unit

DFCS (Duct Flow Cooling System ): This unique
system allows 100% duty cycle on FM and RTTY
for up to 30 minutes of continuous transmission.

Radio & Matching Power Supply: The FT-890
is ideal for home, mobile or field use with the
optional power supply. Significantly smaller and
lighter than competing units.

£ 1992 YAESU, 17210 Edwards Road, Cerritos, CA 90701




Dual frequency reeeive in any combination. 2 =~ W e
VHF+UHF, or VHF+VHF:-er UHF+UHF | S e

RX 118-173.995 MHz, 438-449:995 MHz <
ot TX 144-147.995 MHz, 438-449.995 MHz.__ ' 2

. -

e

~~__ " VHF 2.5W. UHF 2W, or 5W output - : B <

- ~ i,

“with PB-14, PB-17, or ext. 12VDC SN

50 Ful-function memory channels, expandable e
to 250 with optional ME-1 ~

Full duplex crnss-ﬁﬁhd.ﬂglephnne*stymj operation
-\-\-\H'-.

=
"

= .

Additional Features:
R TH-28A/TH-48A/TH-78A Vet

. -
\ i
. .

. " Alpha numeric memory channel display. FHE E

""w&@cify memories by call sign, name, etc. e S SMC-33 Spaaker
Alpha numeric message paging - Microphone with purchase!
CTCSS Encode/ecode built-in ‘ A $49.95 retail value.
Ten 15 digit DTMF aufodial memories. See your Kenwood dealer

A.B.C.D.".# can also be memorized .
Direct keyboard or rotary knob frequency entry for details.

Remote control speaker microphone - SM-33"{eptional)
Clock/Timer with alarm oy

Sy

a5

SSCENWO0OD U S A CORPORATION, Communications and Tas! Equipment Group, PO. Box 22745, EEI’.‘IT-E..QI".".IP.!y.ﬂu' Sireet, Long Beach, CA S0B01-5745
KERWQOD ELECTRONICS CANADA, 6070 Kestral Road, Mississalga, Ontario, Canada L5T 158 Sk

iy - : P
Modifiabie ToRMARS and CAP operation, permits required. Kenwood meats of excesds all specilications. Contactyayr dealer for a complete listing of
specifications ambageessorias.  Spacificetions are subject to changes without notice. Comiplete service manuale are avaiable for all Kenwood transceivers
and most accessorias™Ane ydar warranty in the LLS.AL anly : ' '

‘-\"\-

KENWO g

. Pacesetter in Amateur Hadlo
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