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|C-735 HF Transceiver
With One
Year Warranty!

ROCI( SOLID

‘The seven IC-735's used at PAOV
performed well. Their excellent
dynamic range contributed to our
victory at PAOV. The IC-735 is a true
champion!”

-.P s r:-:"-

[COM’s IC-735 1s the world’s most popular
HF transceiver for three simple reasons:
Performance, Size and Reliability. With
the highest performance, smallest size, and
best customer satisfaction of any HF
transceiver, the IC-735 1s the undisputed
champion for fixed, portable or mobile
operations.

¢ Field Proven 100W Transmitter with
100% duty cycle. Proudly backed with
ICOM’s full one-vear warranty.

¢ 105dB Dynamic Range Receiver
includes passband tuning, IF notch,

adjustable noise blanker, and semi or full
CW QSK.

¢ Conveniently
3.7'H by 9.5"W by 9'D. Great for mobiling
or portable operation!

Designed. Measures only

¢ Optional AN-2 Automatic Tuning
Mobile Antenna System covers
3.5MHz-30MHz.

o All HF Amateur Bands and Modes
transmits all U.S. HF amateur bands.
General coverage receiver.

¢ 12 Tunable Memories operate and
reprogram like 12 separate VFO's.
Supreme flexibility!

Additional Options: SM-8 or SM-6
desk mic, PS-55 AC power hu%ph AT-150
automatic antenna tuner for base operation.

ICOM’s IC-735. . .{he radio with the
rock solid reputation! See it today at your
local [COM dealer.

ICOM America. inc._

2380 116th Avenue NE. Bellevue, WA 88004
Customer Service Hotiine (206) 454-7619

18102 Skypark South, Ste. 52-B, Irvine, CA 92714
1777 Phoenx Parkway, Suite 201, Alanta, GA 30349
JCOM CANADA, A Division of ICOM America. Inc.
3071 - #5 Road, Unit 9, Richmond, B.C. VEX 2T4

Al stated specifications subject to change without notice or obligation. Al

ICOM radios excead FCC regulations kmiting spurious
BmissIons. 7

ICOM

First in Communications

CIRCLE 179 ON READER SERVICE CARD



IELIMINATES SEARCHING, SCANNING, TUNING
|
|

MNTERCEPTOR

B i INTERCEPT, DETECT & CAPTURE
S A e e Near Field Transmissions with
| | Optoelectronics’ New

o St e S INTERCEPTOR™

NEW

e ﬂ TECHNOLOGY

o ~ * Follows & Locks on even when frequency changes.
U e Intercepts ALL FM Two-Way Transmissions without gaps
= In coverage.

. * Does Not have to tune through RF Spectrum to find signals.
H“‘x

P FCC Classified as Communication Test

ke Instrument for:

 Deviation, FM, FMN *Relative Signal Strength
* Signaling Tones (CTCSS)  *Modulation Monitor
* Great for testing VHF, UHF & Cellular transmitters

A New Dimension in Recreational
Monitoring — Intercept the Two-Way
Communication that Surrounds You.

Increase Your RF Security. ... <@5:fi

Hand Held/Shirt Pocket Size

INTRODUCTORY OFFER

Interceptor™ R10 FM Communications
Interceptor (Includes NiCads, AC/Charger
Adapter, Antenna, Earphone) ...k $359

MADE OPTIONS
Headphones (Lightweight personal headphones) ..., $ 15
Antenna Pak 2 (Five assorted rubber duck antennas —save $32.) ... cnrrrcmrrsicrsvininnnnnd 99,
TC200 Tone Counter (CTCSS signalling tones).......... s sismsssesssrsssessesss: $179.
APS-104 (Extends RF detection QISEANCE 10X) . e erscrrsecsssssssnmessnsessesssssssssasssressessasensssssnessases $ 905,
CF800 Cellular Band Pass Filtet/AmMPLfier..............oo e ssssssassssnses $ 299,

e Vol Bl o/ gu up’al VIVa o
W I il ] NN

FACTORY DIRECT ORDER LINE 1-800-32 7-5912

305-771-2050 = FAX 305-771-2052 + 5821 NE 14th Ave., Ft. Lauderdale, FL 33334
5% Ship/Handling (Max$10.) US. & Canada. 15% outside continental US. Visa & Master Card accepted

CIRCLE 172 ON READER SERVICE CARD



BASE/REPEATER ANTENNAS

@

X series
X-500HNA DUAL-BAND REPEATER VERSION

X-500NA DUAL-BAND REPEATER VERSION

X-200A  DUAL-BAND REPEATER VERSION

X-50A DUAL-BAND REPEATER VERSION

PART # | FREQ |GAIN(dB) [ PWR(W) | LENGTH(FT) [CONNECTOR|WIND RATING| ELEMENT PHASING
X-500HNA [2m/70cm | 8.3/11.7 | 200 17.2 N 90 2m:3-5/8M,70cm:8-5/8)
X-500NA [2m/70cm | 8.3/11.7 | 200 17.2 N 90 2m:3-5/81,70cm:8-5/8
X-200A  |[2m/70cm | 6.0/8.0 | 200 8.3 UHF 112.5 2m:2-5/8%,70cm:4-5/8)
X-50A  [2m/70cm | 4572 | 200 5.6 UHF 135 2m:6/8A,70cm:3-5/8)
| U series VHF/UHF MULTIBAND
" U-5000A
PART # | FREQ |GAIN(dB)| PWR(W) [ LENGTH(FT)| CONNECTOR [WIND RATING | ELEMENT PHASING
70cm:4-5/8A,
U-300A |70cm/23cm|8.6/13.2 | 150 8.3 N 110 beounply i l
2m/70cm | 4.5/8.3 2m:6/8A,70cm:3-5/8A,
l_U-ﬁUUUA paem | mz |0 . i Fe 23cm:7-5/8A |
N\  F series VHF/UHF MONOBAND
—N . )
F-23A
PART # | FREQ |GAIN(dB) | PWR(W) | LENGTH(FT) | CONNECTOR | WIND RATING | ELEMENT PHASING
DP-GH62 | 6m 6.0 200 21.0 UHF 78 2-5/8 '
F-22A 2m 6.7 200 10.5 UHF 112 2-7/8A
F-23A 2m 7.8 200 15.0 UHF 90 3-5/8A
F-142A | 1 1/4m 5.5 200 6.0 UHF 110 2-5/8\
F-718A 70cm 11.5 250 15.0 N 90 18-1/2),
F-1230A | 23cm | 135 100 105 | N 90 25-1/2) |
FEATURES *F-718L:420~430MHz,F-718J:430~440MHz
- WIDE-BAND performance - Rugged fiberglass radome(DP-GH62 thick-wall aluminum)
- VSWR 1.5:1(nom.) - Wind speed ratings in excess of 90MPH
- Factory adjusted, no tuning required L
- Weatherproof
. Stainlas;p steel radials & hardware * ﬂﬂfﬂ ,!:ﬂEP
- UPS shippabla San Marcos, CA 92063
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FEEDBACUK...
FEEDBACUK!

It’s like being there—right
here in our offices! How?
Just take advantage of our
FEEDBACK card on page
17. You'll notice a feedback
number at the beginning of
each artiicle and column.
We'd like vou 1o rate what
you read so that we can
prnt what types of things
you like best. And then we
will draw one Feedback

your own HF mobile antenna . . . see page 18.

Cover: JaMi Smith KK6CU with his mobile foxhunt array. It rotates continuously at
40 rpm and displays bearings on a storage oscilloscope. Find out more in this
month’s “Homing In.” column on page 34. Cover photo by Joe Moell KOOV.
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Number 1 on your Feedback card

NE VER SAY DIE

Wayne Green W2NSD/1

CWIn 1992

A reader noted this response when
he asked about the code in the military:
“We don't train radiomen 1o copy code
any more. Why would we want! to train
someone 10 copy code when we can
move messages at 1,500 words per
minute encrypted, download it, decrypt
it, have it letter perfect and hand deliv-
er it o |he addressee? The Navy can't
live with 35 wpm response times.
Heck, even our tugs have high speed
communications.”

Sure, manual CW is fun. But it's like
the fun men have driving anligue cars
and preserving them. Should our motor
vehicle depariments insisl that people
prove their ability to crank a Model T
and drive a slick-shift in order to get a
driver's license 1o operate loday's auto-
malic shift cars? It makes the same
kind of sense.

Making a Buck

The endiess whining letters from re-
tired old-timers who are irying to make
do on Social Securily make me sick,
The world is out there with 10-dollar
bills hanging from the branches of al-
most every tree and these old geezers
are too lazy to bother o reach up and
pick 'em. Then there are the millions of
people who are “out of work™ and can'l
find a job. If you can't find a2 job, make
one!

A chap slopped by 10 visil the other
day. Oul of work. What can he do?
Well, here we are in a recession. Here
we are in what looks like it's going to
be a very long recession because the
factors that caused it haven't been ad-
dressed by the administration or
Congress yet—nor is there any ray of
hope on the horizon that they'll really
do anything about it. Well, one man’s
calastrophe is another's bonanza.
When Humpty falls you get busy and
make omelets, you don't stand there
wringing your hands while hydrogen
sulfide develops.

Where are the opportunities for
starting small businesses? Every-
where! For instance, with people losing
their jobs right and lefl, many are also
losing their homes. This presents a
couple opportunities. One is to star
making very low income housing for
people who suddenly have to live on
welfare or unemployment. But my ap-
proach as an entrepreneur would be 10

form a building maintenance service
and offer it to the banks. For a reason-
able price I'd look after their repos-
sessed houses, keeping the lawns
mowed and watered, the bushes
irimmed, the windows repaired, the in-
sides clean and dusted, The house
isn't going to sell if it looks ratty. I'll bet
| could sign up the banks around
southern New Hampshire to lelt me
handle at leasl a couple hundred
homes. Heck, there are several jusl on
my little country road that have “For
Sale”™ signs on them and are unoccu-
pied. They all need attention.

Then there are families going on va-
cation. They need their homes
checked, animals fed, and the junk
mail taken in. All you need is to be rea-
sonable, dependable and known to
your potential customers. To be known
you have 10 have some visibility and
that means small ads in the paper, an
occasional news item, perhaps a TV
interview, il you can organize it, It
means mailing cards to the owners of
better homes. Il means visits to the lo-
cal banks—and more visits.

Any problem offers opportunities—
it's all in how you think about it. My
wife Sherry noticed how difficult it was
to find good baby-sitlers. So she start-
ed a baby-silting service. She inter-
viewed potential baby-sitters and
checked their references. She ran ads
and checked with the customers to see
how well her sitiers were doing. She
helped train them. The first thing you
know she had dozens of sitters and a
land-office business going, with her
gelting a commission on every job.
And that was before compulers, which
would make il even easier o keep
track, do the billing of the customers
and handle the payroil for all those in-
dependenl contractor sitters.

S50 whal services are needed in
your area? | can think of a bunch more,
but let's get your little gray cells perk-
ing instead of sitting there in a foop.

Fixing The Brain

It all started with an article in
Analpg. When | was young | read a lot
of science fiction. The besl was in
Astounding Stories, edited by John
Campbell W2ZGU. The magazine is
now Analog.

John had an enormous influence on
me. He was the first magazine editor
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I'd ever seen who wrote long editorials
about whatever was interesting him at
the time. How many magazines have
you seen with interesling editonials? It's
rare. | eventually got to be good friends
with John. We'd gel logether for lunch
every few weeks. Talking with him was
exciting—like a mental roller coaster,
with ideas on nuclear physics, cosmal-
ogy., quantum physics and so on going
by in rapid succession. He was inter-
ested in everything and never re-
strained by scientific or religious dog-
ma. Alas, he smoked, so he died far
loo young.

So here | am, still an Analog sub-
scriber after 58 years and slill turning
lo their science fact article the first
thing every month. They're usually out-
standing.

The article they published on how
the brain worked made so much sense
that | bought the book on the subject. |
had to know more. Since | approach all
new ideas as a skeptic, | wanted 1o
give this new concept a try and see if it
really worked. The idea that painful in-
cidents happening to a baby before it's
born could influence it all through life
was rejected flat out by doctors and
psychialrisis, yet from a syslems anal-
ysis view, it made periecl sense.

| was a radio announcer at WSPB,
a radio station in Sarasota, Florida, at
the time. | lalked over the idea with a
fellow announcer. He was skeptical,
but game for us to give it a try and see
what would happen. We decided to
see if we could find out why he had to
cough every lime he was starting to
announce. He'd solved the problem by
installing a small switch by the micro-
phone which would cut it off while he
coughed.

So | pul him into a light hypnotic
stale and asked him to repeat the word
cough. | then asked him to go to the
earliest time he had to cough and to
say whatever came to mind. He said,
“I've got to cough." | asked him to keep
repeating that and see whalt else came
tc mind. This developed into, "Every
time | get nervous | have 1o cough.”

For about an hour | kept getting him
lo come up with more words and
phrases. | asked him his age and he
said eight. | asked if that was years. He
said no, it was months. | said before or
alter birth, He said it was before birth,
Hmmm. Sure. Well, if it might help,

whalt's the diflerence, s0 we continued.
| wrote down the stuffi he was saying.
The story that emerged was of his
mother and father fiving in the back of
a cold, damp factory building. His
mother had a bad cough, which appar-
ently was painful to little pre-Joe. The
father said something aboul her stay-
ing with the family next door, the Mur-
phys, until she fell better.

Whether this was all fantasy or real-
ity | didn't know, but it was intriguing.
Once we'd run through all this stuff a
few times Joe never again had to
cough when he was announcing.
Something worked.

A few weeks later Joe's mother vis-
ited for a lew days. | took her out to
lunch, armed with my notebook. |
asked her il she'd ever lived in the
back of a factory. She was incredulous.
Yes, not long before Joe was born.
Was she sick at the time? She thought
for a moment and then said she'd had
a terrible cough. As far as she could
remember this experience had never
been mentioned after Joe was born.
She'd forgotten about he whole thing
until | reminded her. Then | asked if
she'd stayed with some Iriends next
door for a while. Yes! And did she re-
member their name? Was it Murphy?
Yes, it was, and she was sure she'd
never even thought of them since Joe
was bormn.

This did a lot to convince me that
this was a real experience that Joe
was bringing up under hypnosis. Of
course, there's always the possibility
that he might somewhere have heard
about all this and forgotten il, but that's
a remote possibility since you don't for-
get things under hypnosis. Il's all there.

Being a pragmatist | wasn'l quite as
interesled in whether these were real
memories or fake, as long as dredging
them up and “running” them would
erase the patterns causing problems in
present time. | felt | had hold of some-
thing important, so | wanted 1o know
more.

The radio station owner was im-
pressed with my announcing and abili-
ty to ad lib moming shows. He offered
to lel me have a three-hour moming
spot and share in the ad sales it would
generate. This was an opportunity that
many disk Jockeys would kill for, but
while | enjoyed the work, | couldn’t see
myself devoling my life to being a DJ. |
quit to learn more about how 1o help
repair minds. | moved o New Jersey
and a research foundation. This turned
oul 10 be the wisest decision of my
entire life.

In a few weeks of concentrated
work | learmed how to find and remove
lhe causes of people’s problems, Doc-
lors today agree that all diseases have
esnotlional components. What we dis-
covered was how lo find these and re-
move the basic causes for most ill-
nesses. We even discovered that an
amazingly high percenlage of what
seem like accidents have emolional
causes.

My experience with Joe was re-
peated endlessly with other people |
worked with, I've been promising my-

Continued on page 74



New MFKJ Super Loop- Antenna

. . 36 inch diameter -- it’s the smallest, high efficiency 10-30 MHz continuous

coverage antenna ever made for ham radio . . .
® Only 36" diameter but covers 10-30 MHz

* Round conductor more effecient than flat strip

* No control cable needed
* All welded construction

MFJ-1784

$ 1 9995

* Welded butterfly capacitor, no rotating contacts
* Automatic Band Selection™, SWR/Wattmeter

When was the last time you saw a
ily assembled multiband HF antenna
1at fits in the back of a tiny Toyota?

Only 36 inches in diameter, the
ortable MFJ Super Loop™ is the
mallest high efficiency 10 to 30 MHz
pntinuous coverage antenna ever
wanufactured for ham radio.

You can take it with you and have it
p and operating in minutes from nearly
nywhere — on trips, vacations, from
otels, DX- -peditions, camping, even
‘'om a motorhome.

Its rugged all welded aluminum
onstruction with built-in mounting
racket makes it ideal for home
stallations where space is limited --
partments, condos, small lots, attics,
losets -~ it's so small 1’1l hardly be
oticed.

The excellent performance of a high
fficiency small loop antenna is well
nown and well proven by users all
ver the world.

It’s almost as efficient as a dipole
ut gives you much better DX
erformance — especially when
wunted vertically near ground level.
Vertical mounting gives you both
w angle radiation for DX and
igh angle radiation for close-in
weal contacts —- 1t’s like having a
ertical and a dipole combined into
ne. By rotating it you can null out
'‘RM. Horizontal mounting gives
ou omni directional coverage.

The MF] Super Loop™ antenna
. a remotely tuned high-Q antenna Wil
1th a narrow bandwidth that
xduces transmitter harmonics, receiver
verloading and out-of-band
iterference. It does not need a ground,
wdials or counterpoise. It covers 10-30
1fHz continuously including the WARC
ands with SWR less than 1.3 and
andles 150 watts. No external antenna
mer 1s needed.

It’s also a very quiet receiving antenna
ecause it responds to magnetic fields and
ot electric fields — you’ll hardly notice
atic crashes during a storm.

10 reasons why the MF)
Super Loop™ beats the competition
Reason 1. The MF) Super Loop™
as a more efficient radiator -- its large
und conductor has less RF loss
>sistance than a thin flat strip
onductor. You radiate more power.
Reason 2. It's built like a tank --
050 inch diameter, thick wall
uminum radiator, all welded
nstruction, no mechanical joints,

Super Loop™

battery

welded butterfly capacitor

with no rotating contacts.
Reason 3. You don’t

need a separate control

cable -- the coax feedline

carries both RF power and

tuning control signals. The

feedline is decoupled and

isolated by a balanced to

unbalanced transformer

(balun) so the feedline does not radiate.
Reason 4. MFJ's exclusive Automatic

Bands Selection™ auto-tunes to your desired

band and lets you know with a beep.

Reason 5. Dual Fast and Slow tune
push buttons make the remote control
much simpler to use.

Reason 6. A Cross-needle
SWR/Wattmeter with two ranges is
built into the remote control.

Reason 7. The remote control is
completely self-contained because it

Remote Control (included) makes MF] Super
Loop™ easy-to-tune and exfra portable

MF)’s exclusive Awtomatic Band Selection™
feature auto-tunes to your desired band and lets

you know with a beep.
It’s extra portable because . . .

. « « You don’t need a separate control cable
-- the coax feedline carries both RF power and

tuning control signals.

. You don’t need a separatc SWR meter
- atwo range Cross-Needle SWR/Wattmeter
Remore Conmrof ||,,. bu.l{_ln
. you don’t need a separate power cord because it’s
powered -- you can also use 12 VDC or 110 VDC
h optional MFJ-1312B, $12.95. 3x6x2% inches.

uses internal AA batteries (not

included). You can also use 12 VDC or

110 VAC with MFJ-1312B. $12.95

Reason 8. It's an incredibly low
$199 95 -- that’s 40% less than the
nearest competition.

Reason 9. You're protected by MFJ's

famous No Maitter What™ one year
Unconditional Guarantee.

Reason 10. If you ever need help
with your MFJ Super Loop™, you can
call MFJ's exclusive roll-free technical
help line 800-647-TECH(8324) and get
expert help from a friendly MFJ
Customer Service Technician.

Round conductor has less RF
resistance than flat conductor

The following is quoted from
Electronic and Radio Engineering by

Frederick Terman, 4th edition, page 22:

. . . with a conductor consisting of a
thin flat strip, . . . the current flows
primarily along the edges, . . . the true
or effective resistance will be high

r-.._.-_. '.H"

. 1y /
|
\m’;ﬁ/

because most nf the strip carries very little
current . . . it 1s not the amount of
conductor surface that determines the
resistance to alternating current, but rather
the way in which the conductor material is
arranged.’’

Fact: A large round conductor has much
less RF resistance than a thin flat strip.

Because the MFJ Super Loop™ uses a large
1.050 inch diameter round conductor for its
radiator -- not a thin flat strip — it's more
efficient. You radiate more precious power
and waste less as heat.

How can MF] make the
Super Loop™ so affordable?
By setting up an entire

operation to build the MFJ Super
Loop™ in volume, MFJ can
reduce production and material
cost and improve quality.

A production machine was
custom built to automatically form
thick wall aluminum tubing into
precise loop antenna radiators.

MF]J builds the variable
capacitor, does the welding,
punching and fornung and builds
the electronics.

By doing as much as possible in-
house MFJ reduces cost and brings you a
better quality product — it's Made in USA at
its best.

No Matter What™ Guarantee
You get MFJ’s famous one year No
Matter What™ unconditional guarantee.
That means we will repair or replace your
MFJ Super Loop™ (at our option) no matter
what for a full year.

Call your dealer for your best price
Take this portable multiband HF antenna
with you and enjoy ham radio wherever you
go. Call your dealer for your best price and

get your MFJ Super Loop™ today.

Nearest Dealer/Orders: 800-647-1800
Technical Help: 800-647-TECH(8324)

« 1 year unconditional guarantee = 30 day money back
guarantee (less s/h) on orders from MFJ = Free catalog
MF MFJ ENTERPRISES, INC.
Box 494 Miss. State, MS 39?&"
(601)323-5869; 8-4:30 CST, Mon.-Fri
FAX: (601) 323-6551; Add $12 s/h.
MF]J . . . making quality affordable
Prices and Ml‘,alrc-t::- Sutyect 10 change «© 1992 MF] Emcrpriscs, Inc
CIRCLE 86 ON READER SERVICE CARD
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David Rosner VE4DAR, Win-
nipeg, Manitoba, Canada | am a rela-
tively new Canadian radio amateur,
having received my Basic Qualification
(no-code) in February 1992. Since
getting on the air on the 2 meter band,
| have tried to leam more theory and
practice through discussion with more
experienced hams and by reading 73
and other publications.

| enjoy your provocative editorials
and remember your call for one million
new hams and suggestions for leam-
ing CW. | was delighted, therefore, to
win subscriptions to 73 and Radio Fun
at my first hamfest last weekend at the
Canada/U.S.A. Peace Gardens.

Please keep us thinking!

Larry J. Clark N2MOS, Princeton
NJ Isn't it about time that amateur ra-
dio operators started paying their own
way around here? We're facing a
steadily escalating federal budget
deficit, and we expect the taxpayers to
pay for our hobby. Let's get reall

Free Lunch Nothing is free. If you
want i, pay lor it. We haven't paid a
lick for what we use, bul there are
plenty ol other people who would like
more chunks of "our® spectrum . . .
And they are willing to put up cash! if
you wanl fo use a National Park, you
pay. You license your boal and you
pay. If we don't pay for it, how can we
claim it?

Public Service? This notion of all
hams just waiting in ranks to put their
radios into public service might just
contain a measurable amount of bunk.
What is the percentage of hams who
really participate in meaningful drills
and exercises? Most hams spend
most of their time doing other radio
stuff, some of it rewarding, some of it
merely interesting, and (by an increas-
ingly vocal minority) some of it down-
right destructive to the hobby (20 me-
lers?).

Policing We've got a few Bozos
out there. Unfortunately, they take up
more than their fair share of domestic
and international resources (radio fre-
quencies). What if we decide to rede-
fine the term “seli-policing” as mean-
ing the willingness to pay for compe-
tent enforcement by a properly staffed,

| believe that we should pay a fee
upon initial licensing, upgrading and
renewal. The fee should be sufficient
to cover administrative costs during
the period of the license, as well
as the cost for a reasonable amount
ol enforcement in the amateur bands.
The one exception to fees should
be initial (but not renewal) for Novice
class licenses. However, | think that
a substantial discount for those under
18, the disabled and senior citizens
would be in order . . . which, of course,
would proportionately raise the fees
of non-discounted hams, since we
wanl the hobby to be pretty much self-
funded.

The period between renewals will
have to be determined, but some-
where in the neighborhood of every
two to five years will probably work
out. Annual renewal would be an un-

From The Hamshack

acceptable administrative burden,
while too long a period wouldn't have
the purging effect we need. Purging
would end any bogus license counting
that might be going on, and also give
the manufacturers (and publishers) a
more accurate estimate of what the
hobby needs. | don't feel like actually
shoveling gold into the pockets of the
manufacturers, but | would like them
to stay in business so | can buy stuff
and get it fixed.

We might even consider basing the
license fee on the amount of spectrum
a license is authorized to use. The fair
market value of VHF and UHF would
probably be higher than HF, since it
has more competitive commaercial val-
ue and isn't as limited by intemational
agreements and treaties.

Partial and/or full relief from fees
could be provided by allowing credit 1o
hams who participate in bona fide
drills and exercises conducted by fed-
erally recognized (perhaps by FEMA?)
public service agencies and organiza-
tions. This would have to amount 1o
something more than the monthiy
check-in on the 2 meter net. By main-
taining a data base of hams applying
for fee credits, we could finally show
exactly how many hams really are will-
ing to support emergency service op-
erations . . Of course, we have to be
prepared for an underwhelming re-
sponse as well.

A rational license fee would show
thal we pay our own way, are willing
lo pony up the bucks to support
the FCC's enforcement efforts in our
bands, support new and disa-
bled hams, and offer that trained
and equipped resource for emergency
operations we've always talked
about.

There Is another advantage for
those of us in the hobby coming up
with a license fee scheme: If we don't
do it, and soon, someone else (per-
haps Congress) is going te ram il
down our throats. Trust me . . . when
these things come off the Hill they
usually don't work right. The money
would probably go into the general
fund instead of to the FCC (perhaps
an FCC Amateur Radio Trust Fund
needs 1o be established). Congress's
idea of a fee schedule could be pretty
strange. And it would probably take us
years to get Congress to fix things.

| think it is time to pay up.

J. G. Owen, Fort Salonga NY
Greetings. | couldnt let that churlish
fellow’'s complaint in the February
1992 issue stand unanswered. [ like
your editorials. indeed, | have very lit-
lle to do with ham radio, so probably
the only reason | occasionally buy the
magazine is for the editorials.

On another topic, from my non-ham
viewpoint, the arguments aboul spec-
lrum usage are very convincing; why
should we give you guys all this stuff?
| mean, if you want to talk to each oth-
er, can't you just use a car phone? |
don't want to be harsh, but as you've
pointed out again and again, hams
have to appreciate how the rest of us
are going to see this issue, and al-
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though I've hardly studied the thing all
that much, | haven't heard any very
convincing arguments on the hams’
side.

Finally, one of the great things
about your editorials is the broadsides
you level from time to time at various
offenders. It wouldn’t hurt if you would
occasionally go into background so we
non-communicants might get the drift.
For instance, | found your story in the
February editorial about the various
early leaders of the ARRL of consider-
able interest; on the other hand, I've
heard a good deal about K1IMAN and
his nefarious activities, but never what
must be obvious background (to
hams) about exactly what it is he
does. It's true, mostly hams read the
magazine, of course, but good journal-
ists (storytellers) should always try
to be complete so none of us slower
listeners get lost.

Dean Bergmann KB5UVT, Arling-
ton TX Concerning David Cassidy's
“Eventually, Morse code will be
dropped from all license classes.”
(“Random Output,” September 1992):
Since international agreements are
involved, it may be a long time before
that is true. | suspect that in many
parts of the world it is still important
that CW rigs cost less; that they are
simple enough for an amateur to build;
that they use less bandwidth; and that
they consume less power. As a newly
licensed amateur, | am impressed by
QRP CW nigs that can work the worid
with batteries that would only power a
handie-ialkie in other modes.

Cassidy is right about one thing: In-
novalion is viial. Amateur radio once
led, and commerce followed. Now the
reverse is true. Don't dream of copy-
ing commercial modes; dream of en-
lirely new ones.

Dean—CW is, and always will be, a
fun way to communicate. The gear is
Inexpensive, portable and simple to
work on. The fact still remains that it is
an inefficient way to transmit informa-
tion and is quickly becoming a "nostal-
gia mode” like AM. My prediction is
that the ITU treaty will drop this re-
quirement someday—the sooner, the
better. . . David N1IGPH

Edwin S. Oxner, San Jose CA
Wayne, you hit the nail squarely on its
head—again ("Never Say Die," August
1992). Both our educational system
and our prison system are a lost
cause. And, none of our politicians are
aware of either the problem or the
cure.

As | read your column | was hoping
to see comments regarding the bur-
geoning interest in home schooling
that many families are adopling. My
daughter has four youngsters receiv-
ing their education at home. It works,
too. A year ago the Montana legisla-
ture planned to outlaw home school-
ing, but through the insistence of my
daughter, who was privileged to speak
to the joint houses of the Montana
State Legislature, home schooling not
only remained legal but was encour-
aged!

Another topic you covered related

to corporations going “off-shore™ to
manufacture, thus depriving millions of
Americans of their jobs. A principal
cause of this exodus stems from the
cross purposes between govemment
agencies, namely the EPA under the
guidance of Director Reilly. Why
should our factories be forced to align
themseives with the machinations of
the environmentalists when foreign
nations offer tax breaks, low interest
loans and low-cost labor enticements?
Again, do politicians understand? Ob-
viously not. The EPA is an indepen-
dent governmenl agency within the
Executive Branch, yel Bush still
scratches his head wondering why
joblessness remains high. Hey Bush:
Look in your own back yard! (Remem-
ber, Wayne, Reagan dismantled the
EPA; it was Bush himself who restored
it.)

| appreciate your obvious concermn
for the welfare of this country; | trust
you're concenlrating your efforts
where they'll do the most good.

Ray J. Howes G40OWY, Wey-
mouth, Dorset, England Wayne, just
thought | would drop you a shor note
regarding your editorial in the August
'92 issue.

Suffice it to say that | agree with
your incisive hypolhesis; as usual it
was right on the button. Yes, the
Brilish education system sucks, and
as you infer it parallels what is appar-
ently happening in America.

You won't be surprised to leamn that
| have written numerous letters to all
those who possess governmental
power, but not only thal, | have actual-
ly spoken to these people in an at-
tempt to dissuade them from their al-
most maniacal desire to preserve the
status quo that unfortunately exists
within our educational system. Trying
to get these so-called elected “lead-
ers” to see the error of their ways is
akin to resurrecting the dead.

Perhaps | should mention the stran-
glehold the teachers union (N.U.T.,
quite an appropriate acronym) has on
the teaching profession here in the
U.K. The union bosses appear to be
more interested in preserving their
perks and large salaries than in eradi-
cating the cancer that pervades their
members' flawed "teaching” methodol-
ogy. Whal a jungle.

As there are several teachers who
are aiso hams in my immediate area,
I've been expounding the virlues of
re-inventing the wheel, so far as
teaching is concemned, over my local
repeaters, elc. Guess what? For my
pains, all | hear from these supposedly
“intelligent people”™ are pathetic ex-
cuses and irrational diatribes, instead
of reasoned argument or construc-
tive remedies. II's a monsler out of
control.

Hey, perhaps we need a Rupert
Murdoch to do what he did to the
British print unions, which were noth-
ing more than constipated dinosaurs
awaiting extinction. Murdoch went
through them like a dose of salts. You
would not believe the salaries “print-
ers” were eaming before Murdoch cut
off the gravy train.

Don't lose heart Wayne, I'm doing
my level best here in the UK. to per-
suade those people who matter that
education just has to undergo a trans-
formation . . . now. H
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SAREX Flies Again
on STS-47

The space shuttle Endeavour litted off on
September 12 at 14:22:59.974 UTC carrying
two ham astronauts (Mission Specialist Dr. Jay
Apt NSQWL and Payload Specialist Dr.
Mamoru Mohri 7L2NJY) among its seven-mem-
ber crew. This was the first on-time liftoff since
1985,

Due to the sleep and work schedule of the
astronauts, most voice contacts took place over
the Eastern hemisphere. Hams in the U.S. and
Europe did have ample opportunity to work the
shuttle via packet radio. The shuttle’'s packet
callsign was W5RRR-1. This mission's high in-
clination orbit (57 degrees) put it within reach of
those living in the higher latitudes.

Several schools in Australia and the U.S.
were contacted directly by the shuttle and over
8000 packet and voice contacts were made
during the mission.

A QSL is available if you've worked the shut-
tle or if you have a reception repori. If you made
a packet contact with the shutile, please include
your QSO number. Send a SASE (foreign sta-
tions should include at least 50 50 postage or
equivalent IRCs) to Jay Apt NSQWL at 806
Shorewood Drive, Seabrook TX 77586 USA.

Earthwinds Update

The Earthwinds around-the-world
manned balloon flight is now scheduled to fly
any time after November 15th. Inclement
weather and wind patterns prevented |ast
year's attempt from Akron, Ohio.

This time the launch point has been moved
to Stead Field near Reno, Nevada. This area
near Reno has some of the most favorable win-
tertime ground wind conditions in the U.S. and
will give the launch team more opportunities for
a successiul liftoff of the complicated dual-bal-
loon system,

The amateur radio experiment will operate
during the mission under pilot Larry Newman's
callsign KB7JGM. Twice each hour (at 30 and
55 minutes past each hour) a digitized voice
message will give the balloon’s latitude, longi-
tude and ground speed on a frequency of
28.303 MHz. Transmissions at 15 and 45 min-
utes past the hour are alsc possible. This
should give anyone with modest receive capa-
bilities the opportunity to track the balloon’s
progress as it flies non-stop around the world.
The expected flight path should carry the bal-
loon from Reno to Texas, the Midwest and the
East Coast during the initial portion of its jour-
ney. Launch updates will be posted on the Bal-
loon section of the 73 BBS at (603) 924-9343.

ARRL Kills Automatic HF
Packet Forwarding

At the July board meeting of the ARRL di-
rectors it was decided to accept the Digital
Committee’s recommendation that unat-
tended (automatic) HF packet forwarding
should not be allowed. Currently a selected

number of stations automatically forward packet
messages on the HF bands by pemmission of a
STA (special temporary authority). The curment
STA expires at the end of the year and will es-
sentially kill the HF packet forwarding network.
This network has been in place for a number of
years and successfully transfers many thou-
sands of messages each month between pack-
et operators and BBSs across the country and
around the world. The League’s recommenda-
tion is for semi-automatic forwarding. This
means that only a station with a control operator
present may initiale a contact with an unattend-
ed HF packet station.

Lyle Johnson WA7GXD has come up with an
intriguing proposal in the July '92 issue of
TAPR's Packet Status Register that would move
unattended automatic HF packet operations to
segments in the WARC bands (30, 17 and 24
meters) to alleviate crowding on the popular 20
and 40 meter segments currently used.

it's hoped that a reasonable compromise or
alternative can come about to keep the forward-
ing network alive. Write to your ARRL Director
with your opinion on these proposals or sugges-
tions for a workable unattended HF packet for-
warding system.

Founder of
Hallicrafters Dies

William J. Halligan WSAC, founder and re-
tired chairman of the Hallicrafters Company,
died July 14 at age 93 in Miami Beach. The
man who started the firm in 1933 as a supplier
of amateur radio shortwave receivers, and then
developed it into a major manufacturer of elec-
tronic equipment for the home, industry, the mili-
tary and aerospace, resided in Bal Harbour,
Florida, and formerly in Chicago, lllinois.

Halligan, a native of Boston, Massachusetts,
received a radio experimenter’s license while
still in high school, and held the amateur radio
call letters WSAC. He worked as a wireless op-
erator on excursion ships between Boston and
other coastal cities, serving in WWI as a radio
operator on the battieship /linois.

Halligan attended West Point, but quit the
military academy to instead become a newspa-
per reporter in Boston, and then later in New
York. He left journalism to become the sales
manager for a radio supply company in Boston,
then started Hallicrafters in 1933.

During WWII, Hallicrafters made shortwave
radios for the military. After the war ended, the
company took to production of home television
receivers and peacetime radar. In the early
1960s, the company’s military contracts consti-
tuted 70% of its revenues. Hallicrafters helped
to develop the Air Force Quick Reaction Capa-
bility (QRC) program, and then moved into
space communications.

A 1953 Chicago Tribune article said of Mr.
Halligan that due to his prominence in the in-
dustry, he was somelimes referred to as “Wire-
less Willie,” or “Radio’s #1 Ham.”

Halligan, who served as President and CEO
of Hallicrafters, continued in that position even
after the company was acquired by Northrop in

the 1960s. He retired in 1967, and is survived
by two sons, William Jr. and Jack, 10 grandchil-
dren and 12 great-grandchildren. TNX Chicago
Tribune; WSJUV; Westlink Report #631, August
14, 1992.

“Wayne Green’s World”

Wayne Green W2NSDA is the latest addi-
tion to the growing list of ham radio celebri-
ties taking to the airwaves with a radio show
of his own. “Wayne Green's World" was kicked
off on Thursday, August 6th, as a part of the
new lineup on the revamped Let's Talk Radio
Network. In his first outing, Green touched on
several subjects that included national politics,
the welfare system, educational travel and
cooking, as well as amateur radio. According to
LTRN Producer/Director Frank Collins N6TAF,
the response to Green's new program was
overwhelming. Collins says that he received nu-
merous calls after the program to congratulate
the organization on bringing W2NSD o the
satellite radio network. “Wayne Green's World™
can be heard every Thursday at 9:00 p.m. East-
em time over LTRN on GTE Spacenet lil, Chan-
nel 21, 6.2 MHz audio. TNX Westlink Repon,
#632, August 28, 1992.

Instant Licenses

for Aliens?

The FCC on August 6th issued a Notice of
Proposed Rule Making in P.R. Docket 92-167
to provide a way in which foreign amateurs
could secure 60-day operating permission
while visiting the U.S. The plan would include
amateurs from countries with which the United
States has no reciprocal operating agreement
and would have volunteer examiners handle the
mechanics of the applications. The comment
deadline for P.R. Docket 92-167 is October 26.

The FCC proposes to have VEs examine the
foreign operator's amateur license and identifi-
cation, and determine the applicant’s home op-
erating privileges, then administer a 20-question
examination “on those aspects of our rules that
are most applicable to the type of operation in
which the visitor plans to engage while in the
United States.”

The FCC suggests that VEs could compile
the 20-question examinations from existing
question pools maintained by Volunteer Exam-
iner Coordinators.

Upon passing the examination, the foreign
applicant would receive a Cerlificate of Suc-
cessful Completion of Examination, which would
serve as proof of the foreign operator's condi-
tional license authorizing operation in the United
States, according to the FCC.

The volunteer examiners then would notify
their coordinating VEC, who would add the per-
tinent information on the foreign applicant to a
data base that is maintained and forwarded to
the FCC on a regular basis. The foreign opera-
tor would be allowed one maximum 60-day op-
erating period in the U.S. at any time within 365
days of the issuance of the CSCE. TNX West-
link Report, #632, August 28, 1992.
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The QRP 80/40 CW Sender

QRP power and QRP cost.

M}r original plan was to home-brew a
simple CW transmitter for a daily,
early moming, point-to-point QSO with
a friend in Germany, using 3665 kHz.
This was a distance of 400 miles or so. I
figured that around 5 watts CW would
suffice, and decided 1o use semi-conduc-
tors. A look at some recently published
designs indicated that this would involve
a printed circuit, several semi-conduc-
tors, maybe 50 or more components, plus
all the components for an AC power sup-
ply.

I went back to the happy days when I,
and many others, used a single 6L6 or
6V6 transmitter and worked the world.
With these happy recollections in mind,
things really got out of hand—one thing
led to another, and the QRP 80/40 was
born.

This transmitter is a personification of
simplicity in circuitry, simplicity in con-
struction, QRP in power, and QRP in
cost. It covers both the 80 and 40 meter
bands, and is built into an existing metal
cabinet measuring about 8.6" wide x 4"
high x 4.1" deep (that includes the built-
in AC power supply). It uses just one
lube and can be loaded to 5 watlts or so.
In fact, the result is less complex than so-
called “simple” semi-conductor jobs.
The reliable, robust 6BW6 tube can be
quickly changed and the design does not
require a printed circuit—all major com-
ponents have solder tag connections and
the smaller components can be slung be-
tween them. By all means, toil away on a
printed circuit board if it will make you
happy, but |1 have always believed that
“the simplest is the bestest.” In addition,
85% of the bits and pieces were in my
junk box.

The circuit in Figure 1 shows a rela-
tively conventional circuit using a 6BW6
tube (V1), crystal-controlled with a pi-
output circuit which is tunable over both
80 and 40, by simply plugging in an FT-
243 crystal (either 80 or 40 meter band)
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by Richard Q. Marris G2BZQ
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Figure 1. Schematic of the QRP 80/40 CW transmitter.

for the selected band. Do not try to dou-
ble an 80 meter crystal to the 40 meter
band. The purpose of Cl (3—-33 pF trim-
mer) is to pre-set adjust for a clean CW
note, which can be a problem with a sin-
gle tube TX. The power of the TX could
be increased by decreasing the value of
R3, at the risk of a T7/T8 note.

C8 is a single-gang 365 pF air-spaced
good quality receiving type variable ca-
pacitor. C9 is a similar 2-gang 365 + 365
pF vanable capacitor with both sections
wired in parallel to give 730 pF total ca-
pacity. Both an external LC and “T" type
ATU have been used with success and no
detectable harmonics.

The built-in AC power supply half-
wave rectifier used was an old Westing-
house 18RA which was in the junk box,
but Radio Shack/Tandy and others stock
suitable low cost alternatives.

The whole TX + AC power supply is
enclosed in an existing metal cabinet
8.6" wide x 4" high x 4.1" deep, onto
which a new front panel was fitted. A
simple — 1 shape chassis was made and
fitted to the panel as shown in Figure 2,

which also shows the assembled layout
of the main components on the front pan-
el and chassis. The size of the
cabinet/chassis is not critical and the po-
sitioning of the major components can be
adjusted slightly to accommodate the ac-
tual component sizes used by individual
constructors. The HT DC plate voltage
with “key down™ was 115 volts DC.

L1 1s wound on a length of 1" diameter
PVC or plastic tube using 35 wmns of 24-
gauge enamel copper wire spaced one
turn. The L1/C8 + C9 circuit should tune
to the 40 meter band near minimum ca-
pacity. However, individual coils and
layouts may differ slightly. If necessary,
a small number of tums can be removed
from L1 to achieve 40 meters with the
C8 plates about 15% enmeshed, and then
the 80 meter band should resonate with
C8 plates about 65% enmeshed.

To test the TX, adjust Cl and C9 to
maximum capacity and plug in a 50-ohm
dummy load. Next, insert an 80 meter
band crystal, press the key, and tune C8
for minimum current on the meter; then
increase the current by detuning to give a
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EMI Test Lab, TV-AM-FM Broadcast control calibrates the vertical position of the on screen dynamic range, plus a
Station, and Radio Service Shop...SA and sets the Baseline reference point...  continuously variable dispersion control.
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ITC SA series Analyzers provide R 'j e Dimensions 6"H x 12"W x 17" D,
perfurmance, with just a Wy = | = . Weight 15 LB...Plus all these features at
dozen easy to operate well organized - — one third the cost of most low cost
controls...The SA Series controls are i ig Spectrum Analyzers on the market
simple to understand and use, even if | : today... The Model SA1000 and SAS00
you never used a Spectrum Analyzer : ' e Specmnnm&zamuﬂ'm‘ ou the best
before you will be on line in no time. * e M s performance to mrmumﬂnmm
1 - — today and it's MADE IN THE USA. If
FEATURES...FEATURES:
The Baseline Clipper controls the low
end noise to signal ratio...The Video

:I! SPECIAL INTRODUCTORY OFFER SAVE UP I'O 400 VALUE VA
N/  CALL FOR INFORMATION OR TO ORDER 00-232-3501 L[ —

ALL PRICES AND SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. M/C, VISA, AE, DISCOVER, CHECK , MONEY ORDER CK.
PRICES INCLUDE SHIPPING AND INSURANCE VIA UPS GROUND (USA). CA. RESIDENTS PLEASE ADD SALES TAX . DEALER INQUIRES WELCOME.

Distributed By Navtec 1303 Avocada Ave., Suite 193 Newport Beach, CA 92660 714-721-8085 FAX 714-721-8085
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Figure 2. Panellchassis assembly layout.

2 mA increase in current so that the crys-
tal is oscillating smoothly. Increase the
antenna load by tuning C9 for maximum
current. Now listen on an RX and adjust
C1 for the best keying note. Repeat all
the above with an ATU and antenna in
place of the dummy load. Readjust CI
for the best note. It should not be neces-
sary to readjust C1 again unless the
6BW6 tube is replaced.

Repeat all the above with a 40 meter
band crystal—bur without any further
adjustment of Cl. Do not use an 80 me-

ter crystal on 40 meters.

Remember—higher voltages are used
in tube transmitters than with semi-con-
ductors, so TAKE CARE!

With this little QRP one-tube trans-
mitter | have been able 1o maintain the
regular early morning QSO into Ger-
many, and have met little difficulty in
working all over Europe with an indoor
antenna, providing a useful standby
transmitter.

Have fun with “The QRP 80/40
Sender.”

Parts List

R1 47k, 1/4 watt

R2 470 ohms, 1/2 watlt

R3 12Kk, 1 watl

R4 100k, 1 watt

R5 100k, 1 watt

C1 3-33 pF timmer

c2 0.01 uF/300V working minimum

C3,C4.C5 0.001 uF/300V

C6 1000 pF @ 1kV

C7 50 uF/350 volts electrolytic

C8 365 pF single gang airspaced variable capacitor

Cs 365 + 365 pF two gang airspaced variable in parallel—730 pF

Crystal 3.5 & 7 MHz band crystals—FT243 with panel mounting socket

Vi 6BWE tube + BOA ceramic chassis mounting socketl

D1 (Westinghouse 18RA used) any suitable type available

RFC1 2.5 mH RF choke

RFC2 9 turns close-wound PVC hook-up wire wound on 3/16" diameter rod, and removed

J1 Jack socket for Morse key plug

L1 35 tums 24 gauge enamel copper wire, spaced 1 turn and wound on
1" diameter PVC or plastic (paxolin in the U.K.) tube

N Neon panel light

SWi1 2-pole on/off switch

T1 Transformer—secondaries 1.) 250 VAC @ 60 mA (minimum)
2.) 6.3 VAC @ 1 amp (minimum)

CIRCLE 153 ON READER SERVICE CARD
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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: An economical 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 S0 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
vour 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 e g
Number Redial = Line in use detect « Call Waiting = Automatic 1-800 toll . _]
override « User programmable CW ID = Single or Multi-Digit Access/ Pr——— A
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 l
find there's simply no competition.

Call or write for brochures and dealer information.

CONNECT SYSTEMS INC.

2064 Eastman Avenue #113
Ventura, California 93003

Phone (805) 642-7184 « FAX (805) 642-7271 1 (800) 045-1349

CIRCLE 12 ON READER SERVICE CARD
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Number 5 on your Feedback card

The Noise Remover

A simple, effective way to get rid of the statfic.
by Gerald F. Gronson KEMKB

here have been a number of re- PR e
marks as to how a really narrow- ADJUSTABLE FILTER
- Ll i
band CW filter becomes useless when s : . ca il
i 1 ; i : ol D2 0.004TF
a lot of “static’” noise is on the band. ¢ZuF N34 N34 POLYST YRENE i
. - s Hi—e g » pl—e - 3 al e
The source doesn’t matter; the result is | X
the same. The filter becomes a tone TO EAR PHONE Al SR3
. : OR DTHER 6.8 TO 210k 4 ?‘i'im
generator and the signal you are trying HIGH LEVEL 8.2k g i ! TO NARROW
3 OUTPUT » BAMD FILTER
to copy is lost. apuusT | e
h 3 . - ‘ "y TRIMPOT
One solution 1s the noise circuit de- > ,I H;jn . BT
scribed in this article. It is adjustable 0k L Be sl
Gy . - . * = =
from *“no effect” to “‘no signal out,” re- e | AT =ZE2 ST
quires no special parts, and can be

made small enough to be installed in  Figure /. Noise-limiter schematic. Use this circuit if a high level sienal is available and you
an existing add-on CW or SSB filter. /have an “"add-on" narrowband filter.

It can also be used in one of the new

simple receivers, such as the Sudden sty 19
(see the October '91 issue, p. 8), to - i i
L} - - .FIF
give the receiver a bit more perfor- puT &3 v
GAIN ADJ ADJUSTABLE vOICE FILTER
mance. Ly e + NOISE LIMITER
c.r
The Noise-Limiter Circui 6T 5358 o c3 0 | D2 €s 5 10
e Noise-Limiter Circuit i (1a58) A 22uF N34 N34 ra_l 0.0047F IOuF
" : - ! |E iy o P > = ]_ +_i.|r
The circuit that does the jobis | . , *;,EI IX Iw T T ; €
shown in Figure 1. Most noise-limiter AT > Al S By B el L
circuits are of the shunt type. This one . LA | : 5. OUTRUT
1s a series limiter. The bias on the SoaiNe. | = 1, |
d- d il d d h h 1[]‘k ] . (ALSO AT 8) 71 |O% +«| CB -6 QUTPUT
10CES 1S a j'l.lStE }" he 1mit Eld“ R3 *|3.8Y LikeT 47 uF T o0g7 | A0DJUST
1 P 230 ADJUST 28y F
just pot. The resistor marked 6.8 to y i T i el
8.2k (a 10k/25 turn pot can be used igz $Ra Sk 13,8
i 4 Hig T
here) is used to adjust symmetry. The ? “'-‘.F‘.“I —waratn M e e e e
capacitor is a bias filter; the 15k resis- AL R * CHOOSE RS
| C FOR - BEST QUTRFUT SYMMETRY, 4 10K POTENMTIA-
tor i1s the output load. The 220 ohm, METER COULD BE USED FOR EXACT ADJUSTMENT

0.047 pF, and 0.0047 UF capacitors
form a speech range filter. The 100k
output adjust potentiometer can be a
trimmer or a standard audio taper

Figure 2. Schematic of the noise-limiter with a pre-amp. For a low level signal if vou have an
“add-on” filter such as an MFJ CW type.

“volume control.” 7 ey Sl e
: : . AR , A 3l RESISTORS |4 -19 ARE 1%
Putting the noise limiter in the re- 4 4 RI3 1§ NEEGED T KEER FROM
3 . I=I_II-EI OWERDAIVING THE FILTER]
ceiver ahead of any filter makes copy- Eill |
. . . . . ca g L i
ing a signal easier. It’s like closing the ouF 213 GoasF S 10005 wiog] %0 (0uF
: : A : » ] J + i
window a bit on the radio signals be- kel 7 1o T — €
= ) g ‘L T e
ing received, but unlike a volume con- HER b AMPLIFIER INPUT
trol, small signals get full amplifica- ) © 15 1
tion and big signals get clipped. <y
Three circuits are shown. With so
- . . i iy MOISE LM TER VavcE FiLTER
many different situations out there it’s LN
hard call t k hich ci ' oA Gy 6 L& : el b2 e TO FILTER
a hard call to make as to which circuit s b A, s wsm g comme Ny
to recommend, but it is best to place oW ave. aE " el ”
- * - =i INPLT AN I
the noise limiter ahead of any filter. In 78 P B o |
the Sudden receiver, place the noise i‘ﬁh
. o 5 = EEAY 1 .
limiter ahead of the LM386. In fact, in e , L : sasn (TR
i 4 . e : : - A9 A y
a simple receiver, use the circuit in ;i g1 I”" i IO
i . : " —= 00 uF- Paim LD JUST 5T 0
Figure 3. The circuit between the X’s ; A S MR b il
. 1 I STYRENE
could be omitted for first-time
builders. All it does is give steeper Figure 3. Schematic of the noise-limiter with a built-in amplifier and filter.
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PORTABLE

* Built-in handle & strap.
* Always ready, no overcharge.

MODULAR

* Modular mounts for accessories,
* Carmes H-T & adapters in one.
» Standard cigarette socket.

POWERFUL

* |2 Volt 6.5 AH PowerPack.
* Boosts H-T to 5/ 7 watts output.

* |5 times H-T nicad pack. * For emergency, field day, etc.

“Helped maintain communication...to the L.A. area
on the morning of the 7.6 earthquake.™
—KD6HQT Gregg M. Hill  Huntington Beach, CA

“Pump H-T to 5 watts...gets lots of repeaters from

every hilltop!™
—KD6KVH

Matthew Rapaport  Petaluma, CA

DC POWER PACK

12 VOLT- DC- CORDLESS - RECHARGEABLE

HAM KIT
INCLUDES

DC PowerPack—Sealed lead acid cell.
rechargeable up to 1,000 times.

Wt. 6.4 1bs..size 7" x 3" x 10",
Powers other DC products too.

DC Charger—Recharges in vehicle in | to 3 hours.

AC Charger—Recharges at home in 8 to 10 hours.

Modular Clip Holder—Holds H-T, or anything
with a belt clip.

Modular Storage Pouch—Carnes accessories
& adapters.

Modular Light—Constant/flashing light for
night or emergency. Powers 8 walts up to 8 hours.

Double Socket—Powers two |2 volt products.

Optional Solar Charger Kit

Recharges in remote areas n 8 to 10 hours (sunny day).

JLIRLE BN

Powers H-T 1n emergency (sunny day).
|5 volt, 6.8 watts, wi.4.51b_, size 12"X18"X1/4",

.

To order call toll free:

1-800-955-5014 /Dept. 732N/24hr.

= @® DC Power Pack / Ham Kit

#06-3110

Valued at S135.48

Your Price

$99.

30 day money back guarantee. | year factory limited warranty.
For inquires call 714-241-6800 / M-F / 9-5 / CA tme.

For technical info call factory 1-800-544-4124 / M-F / 94/ CA time.
m Power Produds Marketing™
17291 Mt. Herrmann Street, Fountain Valley, CA 92708

$9.95 S&H*

Optional Solar Charger Kit  #06-8191 99 05
Valued at $151.40 Your Price $ o

$9.95 S&H*

* S & H in continental USA. Exira cost for others, CA residents add tax 7.75%. Allow 2 to 4 weeks for delivery. 2nd day express available. 1992 PPM



Figure 4. PC board foil patiern for the basic
noise-limiter (refer to Figure | ).

Fieure 5. Parts placemenr for the basic
noise-limirer.

Figure 6. PC board foil pattern for the noise-limiter + filter (refer 1o Figure 2).

Jsey  — c7

R6E '
IAE e
‘ ) sl o A

SBise, Lo &

REMOVER ~ FILTER

skirts to the bandpass re-
sponse. It is a definite im-
provement, but not really
necessary. The output trim-
pot 1s adjusted, In any case,
to keep from overdriving the
filter. Using fixed resistors
that are about 35% lower in
value will allow operation of
the limiter on 9 volts. It
could then be built into one
of the existing add-on fil-
ters, such as one of the MFJ
models.

Assembly

The noise limiter can be
assembled on perf board. PC
boards are also available
(see the parts list on page

16). Glass epoxy is preferred
to paper phenolic. Use a
low-watt soldering pencil,
and hear-sink the diodes.
Quarter-watt resistors are used
throughout. Poly-styrene capacitors
are used in the filter circuits, as are
1% resistors (you can get by with
3%). The squares with dots are wire
wrap pins. Wire wrap pins are handy
for making connections to pots, power
connections, and mput-outpul connec-
rions.

Adjustments

I used a panel mount pot for the fim-
it adjust pot (R2 in Figure 1, R6 in
Figure 2 and R9 in Figure 3) so I
could easily adjust the noise reducer.
Hook up a 10k pot in place of the re-
sistor marked 6.8 to 8.2k (R1 in Fig-
ure 1, RS in Figure 2 and R8 in Figure

14 73 Amateur Radio Today » November, 1992

Figure 8. PC board foil pattern for the noise-
limiter + filter + preamp (refer to Figure 3 ).

3) for initial adjustments (you can
leave the pot in place when done or
measure its final value and replace it
with a fixed value).

“l believe that this
circuit can improve
copying a CW signal in
a high QRN situation
by between 60-80%.
Try it; you'll like It.”

Tune in a signal with your receiver
and set resistor R1 (marked RS in Fig-
ure 2 and R8 in Figure 3) to 2/3 of its

maximum resistance. Next, set the

Figure 9. Parts placement for the noise-limiter +
filter + preamp.

limit adjust pot (R2 in Figure 1, R6 in
Figure 2 and R9Y in Figure 3) to maxi-
mum. Then adjust the output pot (R6
in Figure 1, R10 in Figure 2 and R13
in Figure 3) for the optimal output lev-
el. Adjust the limir adjusr control (R2
in Figure 1) counterclockwise until
clipping occurs (listen for a definite
change in the quality of the sound).
Rock R1 back and forth until you hear
a clean sound. From this point on you
only need to adjust the limir control
for noise reduction.

I believe that this circuit can im-
prove copying a CW signal in a high
QRN situation by between 60-80%.
Try it; you’ll like it. 73]

See the parts list on page 16



" MORSE CODE MUSIC? |

| New-Powerful-Breakthrough, All 43 |
Morse Code characters sent with a
rhythmic beat. A fun & easy way to
learn or retain Morse Code skills.
| Now the secret is yours! order "THE
RHYTHM OF THE CODE"™ Version
Il cassette today!

Send $9.95 and we'll pay the shipping to:

KAWA PRODUCTIONS
P.0. Box 319-ST.
Weymouth, MA 02188.

Check or money order only. We ship all orders within
10 days. Outside U.S.A. please add $2. for air mail.
MA residenis please add 5% sales lax.

CIRCLE 2 ON READER SERVICE CARD

MADISON

SHOPPER

ORDERS: 1(800) 231-3057
1(713) 729-7300 or 729-8800
FAX 1 (713) 729-4766
New and Used Meters,
Tubes, Transformers,
Filter Capacitors

I

y  And More
m  FREE List Call @

Madison Electronics

& " 1 P oo "
¥ 0 Zavalla Silrggt

TR

Houston. 1 X 7708
CIRCLE 25 ON READER SERVICE CARD

Michigan"@

SALES

23040 Schoenherr, Warren, Ml 48089

ODEL 4410A

Portable RF Wattmeter—

The Thruline® Model 4410A is a
battery-powered RF directional
wattmeter that offers superior
sensitivity and accuracy.

® Accurate within + /—-5% of reading.

® Standard elements provide frequency
bands from 200KHz to 2300MHz

and power ranges from 0.002 to
10,000 Watts.

® Plug-in elements have seven
overlapping power ranges
resulting in a 5000-1 dynamic
element range.

® Selected by the (1.S. Armed
Forces as its standard.

| Call or write today for more details

on how the industry Model 4410A
Thruline wattmeter can enhance your
two-way RF equipment testing.

30303 Aurora Rd., Cleveland, OH 44139 US.A. * (216) 248-1200
TLX: 706898 Bird Elec UD » FAX: (216) 248-5426
WESTERN REGION OFFICE: Ojai, CA * (805) 646-7255

Electronic Corporation

SERVICE

Change Without Notice

TERMS:

CIRCLE 176 ON READER SERVICE CARD

ORDERS ONLY 1-800-TRU-HAMM
LOCAL & TECH  1-313-771-4711
— 1-313-771-4712
* FAX SERVICE 1-313-771-6546

WANTED: QUALITY USED GEAR, CASH OR TRADE

=1 Prices Do Not Include Shi =
OPEN MON-FRI 10-6, SAT 10-4, SUN CLOSED Fﬁuuﬂluﬂlﬂﬂlhyﬁuhm lm i ‘r———n E l

KENWOOD

HI's

TH-28A
ZM 2-5W MICRO 40 MEM

TH-7BA -
2M/70CM DUAL BAND B

MOBILE VHF/JHF

T™-732A
2MTOCM DUAL BAND

TH-T&41A
2MTOCW? TRIBANDER

HE EQUIPMENT

TS5-1408
HF COMP GEN COV S

TS-4505/AT
HFDEL COMP TUNER

TS-BSOVAT
HF 12V DEL TUNER

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

2M 2-5W DEL MICRO

|IC-25RA
2M/SCANNER HT

I1C-W2A
2MTOCM MICRO

MOBILE VHFUHF

IC-229H
2M 45W 20 MEM

WC-2410
2MTOCM 45W DEL

HF EQUIPMENT

IC-735
HF DELUXE COMPACT

IC-TES
HF DELUXE TUNER PS

IC-2410

YAESU

FT-411E
2M 2-5W 50 MEM CTCSS

FT-470
2M70CM 2-5W 50 MEM

MOBILE YHF/UHF

FT-5200
2MTOCM DUAL BAND

HF DEL MOBLLE

FT-1000
HF QSL CATCHER"

CIRCLE 162 ON READER SERVICE CARD
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Courteous Service « Discount Prices - Fast Shipping

ALL Elemonlts conl'. The Noise Remover continued from page 14

Mail Order Electronic Parts And Supplies -
P.O. Box 567 « Van Nuys, CA 91408 Parts List.
Basic Noise-Limiter (see Figure 1). D1,D2 1N34 diodes
LASER POWER SUPPLY C1 22 uF electrolytic U1 1458 op-amp IC
C2 4.7 uF/25V electrolytic Noise-limiter + Amplifier and Filter (see Figure 3).
____,,_F—c—’""'__‘ C3.C4 0.047 uF polystyrene C1 0.47 to 2.0 uF electrolytic
== N C4 0.0047 pF polystyrene C2 10 pF electrolytic
' = C5 2 to 20 pF electrolytic C3 4 7 uF electrolytic
| R1 6.8108.2k C4 22 uF electrolytic
\ ____ﬂ—f-’"""‘! R2 10k potentiometer C5 4.7 uF electrolytic
E i . R3 10k C6 0.047 polyslyrene
e b ey o el R4 15k C7 0.0047 polystyrene
Input: @ Vdc @ 1 amp. Output starting voltage: R5 220 ohm CB 10 uF electrolytic
710 8 kV. Operating voltage: 1.1 10 1.5kV R& 100k trim pot C9.C10,C11,C12 1000 pF polystyrene
Operating current: 4 fo 5 mA. Recessed Noise-Limiter with Preamp (see Figure 2). C13 1 to 10 uF electrolytic
0.250 quick connect terminals for output. C1 0.47 uF tantalum Ci4 100 pF electrolytic
c""é’lﬁ’fp‘: P C2 2.2 uF electrolytic R1 47k (or 100k potentiometer)
f c3 22 uF electrolytic R2 100k
c4 100 pF R3 680k
RECHARGEA B!"E C5 0.0047 pF polystyrene R4 1 MEG
Gell Cell Batteries C6 0.047 yF polystyrene RS 1 MEG
Maintenance free, rechargeable batteries. Ideal for Eg :; TGF}ED 5};':3?;?:;?;%? EE'H? EEED:L 8.2k
mmh-" pmi | Er R D R ENL 1Or SOMDRRIREOT C9 1'EZIU’.;1F electrolytic H9 1IEJH pnténttumeter
Yioes, o Ve iy RowIon. A1 100k trim potentiometer R10 10K
R2 1.2 MEG R11 15K
6 VOLTS @ 1.2 AMP/HOURS R3 R4 250K R12 i b
Size: 1.81" X oy mm— L R5 6.8k to B.2k [choose for best R13 100k tnim potentiometer
1* X 2° high. b — ¥ | symmetry or use 10k pot) R14 470k, 1% tolerance
CATa GC-612 1 — - RE 10k potentiomeler R15,R18 1.2 MEG, 1%
$6.50 each \ ] A7 10k R16,R19 33k, 1%
= T RB 15k R17 470k, 1%
12 VOLTS @ 10 AHP}'HCIUHS - Rg 220 ohm R20 47 ohm
-~ = R11 100 ohm D1,D2 1N34 diodes
Two 6 volt 10 AH P --*rr""" — R10 100k potentiometer U1 LM3300 IC
batteres, assembied N——— T
as a single 12 volt | 4 _i__'* E__ir_;l 3 Note: Elched and drilled PC boards are available for each version of the Noise Limiter from FAR
z‘f'g:mﬂ Zae 1) lﬁ b Circuits, 18N640 Field Court, Dundee IL 60118. The basic Noise-Limiter PC board is $3.00, the Noise
mf. En_,m i:ﬁ.ﬂﬂ mx“ o I "“,":*"' Lim'rfie_&r + Filler i5.53-?5 and the Noise Limiter + Filter + Preamp is $4.00. Please add $1.50 per order
for shipping/handling
RADIOSONDE WEATHER

INFORMATION TRANSMITTER

Viz{r) Radiosonde

Koradosone s aweshrin. [T RC-1000 REPEATER CONTROL
strument, usually released at hi

ahitudes, designed to transmit < \\’:l_._--"‘ o

termparature, humidity, winds and e Autopatch  Patch Re-encode Dialing

pressure at various heights abov

the w";mdr Th H: m"fm um.m" \\___,..-- = Reverse Patch - User Programmable CWID

discontinued from NOAA national & Codes * Intelligent CWID = Remote Base

weather service. Contains lots of e 3 Auxiliary Outputs » Complete Interface

int ti :asolid state { -
:i;;fbi%ﬁ?iﬂap;;g;::gr:::: * Gontrol Revr Input » Programmable

humidity sensor and a 24 volt battery Tailbeeps » DTMF Decoder w/muting
which & actvated whan submersed

in watar. Great lor school scence
demonstrations or as a source for parts.

CATEWIT-1 $475seach + Case of 16 for $64.00

4 AAA RECHARGEABLE

42 Page Manual w/Schematics

Also - RC-100: BASIC REPEATER CONTROL RC-1000 Wired & Tested 5239 85
w/Remote Base * User Programmable w/DTMF Optional Enclosure

fetoms] Micto Computer Coneen® 513-233-0675 miim

CIRCLE 160 ON READER SERVICE CARD

BATTERY PACK (USED)

Battery pack with 4 AAA nickal-
cadmeum baftenes in sanes to ) \

make a 4.8 voll pack Battenes
can be separaied and recon-
figured if desired. Terminated
by 4 pn lemale connector

(0.1* centers) on 4" leads.
ncbadhesis o icisd sond Let's Talk Radio
TGLL FREE ORDER IJNE'S 7.day8 & whek
6 pmto 12 pm
1-80 2 6‘5432 Spacenet-3
-Mmﬂmu Visa, MasiorCard wn-u-r: : Transponder 21
TERMS: Minimum order $10.00.Shipping and handling 6.2 Audio
for the 48 contmantal U 5. A $3.50 per order. All others
including AK, HI PR or Canada must pay full shipping.
Al orders delivered in CALIFORNIA must include state 9:00 am - 5:30 pm
sales tax (7 .25%, 7.5%, 7.75%, 8 25% 8.5%).Quantiies
Limited. NO C.0O.D. Prices subject to change w/out notice. weekdays

Ca .
recsirucuncs || | COMMUNICATIONS | 5 ssamsn"

(Outside The U.S.A. Send $2.00 Postage)

ALL ELECTRONICS CORP. 280 Tiffany Avenue R Pk sk I i s i
P.O. Box 567 « Van Nuys, CA + 91408 Jamestown, New York 14701 (800) 752-8813 for orders only
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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 directly to the source—you, the
reader. Articles and columns are as-
signed feedback numbers, which ap-
pear on each article/column and are
also listed here. These numbers cor-
respond to those on the feedback
card opposide this page. On the card,
please check the box which honestly
represents your opinion of each arti-

KE2AM's

VOICE ID'er/
REPEATER CONTROLLER

VER B FEATURES

J/ VOICE ID'er

v AUDIO MIXER 2v p-p
v 400ma TX DRIVE

/' +8 TO 15¢ OPERATION
/' TIME-OUT, ID, TIMERS
/ SMALL SIZE 3.2° X 34"
/' SQUELCH, COR KEYED
/' MADE IN USA

/' HIGH QUALITY

7/ LOW PRICE

/' BATTERY BACKUP RAM
7 SCHEMATICS INCLUDED

GET-TECH
201 Riley Road

SEE REVIEW OF (VER A) T3 MAG JUKEW

MICHOWA?E THANSVEHTEHS

SHF 124[! Cmnplma Transverter

SHF SYSTEMS No tune finear transverters and transverter kits for
902, 1269, 1296, 2304, 2400, 3456 MHz. All use 2m iL1.g13.8V. Kits
include mixer and LO. P.C. boards, xtal and all components. Built

units include LFJD.C. swilchboard, conneciors and compact low
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An All-Band HF
Mobile Antenna

Number 6 on your Feedback card

Efficient and inexpensive.

here are many reasons why we build

antennas. Often we want something in
particular that we either can’t buy commer-
cially or can’t afford.

As the county’s Emergency Coordinator
| needed a good mobile multiband antenna.
I initiated this design to fiavor materials
available at local hardware stores. This
tends to make repair easier and helps keep
the overall cost down. The following mo-
bile design can be constructed for about
$20. with subsequent band coils costing
less than $3-35 each.

Much of the designing for this antenna
was done with the aid of the ARRL Antenna
Book and the ARRL Handbook.

Theory

The main idea behind an HF mobile an-
tenna is o maintain the electrical length
while shrinking the physical length to a
practical size, The way to do this is o in-
corporate some sort of loading coil at either
the base or the center. Each has its merits.
Base loading has the advantage of physical-
ly placing the weight of the coil near the
car. This avoids the need for guy connec-
Lons.

I'll include some references to the math,
but not many. If you really want the full
outline of the calculation process and for-
mulas, contact me and 1'll be more than
glad to QSO about it.

RF current is maximum at the point im-
mediately above a loading coil. With a
base-loading antenna, the efficiency is less
because this current tapers off quickly as it
goes toward the top of the antenna. Howev-
er, with center loading, the radiation effi-
ciency improves quite a bit. Optimum posi-
tioning is somewhere between 50%-70% up
the total length of the antenna.

RF current vanes with the cosine of the
height in electrical degrees at any point in
the base section. In a center-loaded antenna
this characteristic results in more current
being allowed to conduct higher up the an-
tenna, This is more efficient, compared to a
base-loaded antenna. The current then ta-
pers off above the coil normally, resulting
in an overall increase in the efficiency of
the antenna.

Unftortunately, center loading requires a
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Photo A. Stephen Glowacki KC4TMT stands

next ro his mobile anrenna.
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Figure I. Antenna bracket.

larger inductance than base loading in order
to cancel out the increased capacitive reac-
tance (X_.). (This increase is due to less an-
tenna being available for resonance above
the coil.) This larger inductance then re-
quires a larger Q-factor (to maintain the
same comparative radiation efficiency as a
base-loaded antenna).

This need for larger inductance and Q-
factor forces the construction of physically
larger coils. With placement of the coil be-
ing higher, wind-loading problems require
the use of guy connections. (I hate to think
in terms of guy wires when working with
my car.)

Theoretically, if the coil is moved much
beyond the two-thirds mark, the size of the
coil would become impractically large and
make 1t impossible for mobile use.

Most of the dimensions of this antenna
resulted from the materials I had on hand at
the time. The numbers are only internally
significant and changes can be made easily
with minor adjustments to the rest of the an-
tenna, i.e. if you shorten the top antenna
section, increase the number of turns on the
coil; if you lower the position of the coil
along the antenna, use less turms on the coil.
(The opposite of these remedies is true for
reversed conditions.)

To achieve optimum efficiency you need
to balance all the characteristics of the an-
tenna. The measurements given will put you
in the ballpark, but fine-tuning is always re-
quired. Be patient in fine-tuning the antenna
o your car. A good way 10 ensure a favor-
able outcome is to set plenty of time aside
and follow consistently whatever procedure
you devise to tnm the coil.

The matching system listed here is only
one of many. The general approach is (o
cause the antenna to be capacitive; that is,
to have it resonate at a frequency slightly
higher than what you want. This will also
increase the impedance of the antenna. The
increased capacitance can then be canceled
by an inductance in the matching portion.

The opposite 1s also true. However, using
an inductor seems to be easier—it’s less
sensitive to surrounding conditions and,
thus, more predictable than an air capacitor.

The third approach is to use a combina-

Continued on page 21
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Photo B. Close-up view of the loading coil.

tion of inductance and capacitance shunted
in parallel to ground. This is most effective
since It 1s basically a custom-made antenna
tuner. | recently experimented with this de-
sign and found it to be very successful. To
make this addition, simply locate a variable
air cap having somewhere between 15 and
600 pF and mount it either directly on the
car or on an enlarged platform able to hold
both. Wire them in parallel and you're
ready 1o go.

I've been able to tune the existing center
loads across each entire band with at least a
1.2:1 SWR. Not bad for a $2 addition!

Betfore you begin, I'd like to note that de-
signing and building antennas is a leaming
experience. We've all heard the story of the
damaged antenna lying on the ground that
worked better than when 11 was on the tow-
er. Antenna performance is not always pre-
dictable, so watch for unusual results.

There are many opinions and approaches
1o what works or doesn’t work. What's im-
portant to remember is that the antenna is
only as good as its SWR and RSTs.

Construction

Preparation and assembly of the antenna
is straightforward. First gather the mate-
rials. | strongly suggest that the lower por-
tion of the antenna be made of at least 3/8"
diameter SOLID aluminum or stainless
steel rod. Thinner dimensions will tend to
break under the stress of driving.

The length of this rod (62-1/2") will be
an overall 63-1/2" when the couplers are at-
tached. The upper whip section measures
50-1/2" overall. This includes the coupler,
so measure appropriately. If you need to de-
viate slightly from these figures no recalcu-
lation will be necessary, just allow more
turns on the loading coil. Later you can trim
the coil to accommodate the changes.

Al this point you'll need a tap and die set
(see the sidebar). If you don’t have one the
local hardware store will usually do the
work for a small fee. Or visit the local high
school metal shop. The teachers are often

very helpful and a donation of a few pizzas
to the class can go a long way. Die cut a
3/8-16 thread around both ends of the lower
solid antenna portion. (Remember to keep
in mind that TWO couplers are used on this
section and that the overall required length
is 63-1/2".)

The top antenna whip can be purchased
al most radio shops or at Radio Shack; or,
you may have one lying around that will
work. The majority will use a 1/4-20
thread. A coupler of the same thread will be
used to attach this to the top of the loading
coil.

I suggest you use dielectric for all thread-
ed connections. About a month after 1 in-
stalled the antenna | began having problems
while tuning up. | found that this was be-
cause the threaded portions had some minor
corrosion due 1o weather. Periodically
check these connections and, 1f necessary,
treal them with electrical sealer or doping.

Mounting Bracket

The actual mounting bracket design will
depend on where you decide to place the
antenna on your car. Like many cars, mine
has rubber bumpers. This forced me to de-
sign a bracket using 1-1/2" x 3/32" flat steel
that would be bent to mount against the
body BEHIND the rear bumper.

First bend the steel to fit as you would
like it. Then measure how far out it needs
to be cut 1o support the antenna. Ensure thal
the steel doesn’t rub against other parts of
the car—this would cause static and could
cffect the tuning of the antenna.

After the final placement and bending is
completed, dnll two 7/16" holes through
the steel and body of the car. Temporarily
attach the bracket and determine how far
out to drill the hole for mounting the anten-
na. Mark this spot.

The size of hole to drill here will depend
on the outside diameter of the insulating
tubing you use around the mounting boll.
The tubing I used had an o.d. of 1/2". This
hole should allow the insulating tubing to
have a snug fit, so cut the hose to the thick-
ness of the steel plus 1/8".

Drill a second hole (1/4") about 1-1/2"
from the first, toward the car. This will be
for mounting the coaxial grounding connec-
tion.

After all the bending and drilling is com-
pleted, paint the bracket with as many coats
of clear enamel as necessary to protect it
from the weather. Set it aside to dry.

Next, attach two electrical connectors to
one end of the 16-1/2" RG-58 coax; 3/8" 1o
the center lead and 3/16" to the shielding. |
suggest soldering the ground conneclor as
close as possible to the coax. Be careful not
to melt the center lead insulation.

Once the bracket is dry, assemble the
3/8" coupler as shown in Figure 1. When
you tighten the coupler the plastic washers
will compress against the rubber hose and
electrically insulate the bolt.

Then attach the shielded side to the
bracket with a 1/4" bolt. Measure the resis-

| x 4" PYC COIL FORM
WITH 3 C OR
PLEXIGLASS SPACERS =

g™

8
< CoiL LEAD

— | /32"
SHEET STEEL
3x8" (APPROX)

mauuqéggxﬁh :
HOLES

/4" PLEXIGLASS

Figure 2. Matching coil platform.
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Figure 3. Overview of the mobile antenna.

tance between the two connections. It
should be better than 10 meg. (I measured
almost 250 megohms with my DMM.)

Once satisfied, use electrical doping to
insulate BOTH connections (o stop mois-
ture from getting into the coax and from
creating a short between the two leads. This
doping is commonly available at electrical
supply stores.

Use 7/16" hex-head bolts and washers to
mount the bracket to the body of the car. To
ensure a good grounding contact, scratch
off the enamel where the washers meet the
bracket. Consider using Lock-tight on the
bolts if excessive vibrations are a factor.
These bolts should extend inside the trunk
about 1" beyond the nut for attaching the
grounding strap.

Finally, drill a 3/8" hole through the car
body next to the bracket and install a grom-
mel. Feed the other end of the RG-58 coax
through the grommet.

This completes the mounting brackel as-
sembly.

Matching Coil

The matching coil is designed to balance
an 80 meter loading coil and higher. If you
decide to use a 160 meter coil you can add

more tums to the matching coil.
The coil is built around a 1" PVC pipe
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Photo C. The component parts of the loading
coil form are made of a slice of PVC pipe
with plexiglas end pieces.

about 4" long. From 1/4" Plexiglas™ cut
3-1/4" x 4" lengths to use as spacers. With
PVC cement, glue these, equally spaced,
around the PVC form. This will provide
room for an alligator clip to be used later.

Wrap 14 to 15 turns of 14 or 16 gauge
solid bare copper wire around this form.
The width of the total turns should be 3".
With a diameter of about 1-1/2", this coil
should provide approximately 3.2 uH of
matching inductance. Solder two electrical
connectors to the leads of the coil.

Construct a mounting platform, as shown
in Figure 2, using thin sheet steel and Plexi-
glas. Use a 3/8" bolt to attach the coil to the
Plexiglas portion and a 1/4" to ground the
coil to the steel portion.

This platform can be mounted almost
anywhere inside your trunk provided it’s
within reach of the RG-58 feedline. Drill a
1/4" hole and mount this platform with a

Photo D. The matching coil assembly mounts inside of the vehicle.
Grounding and feedline alligator clips allow for fine tuning of the
resonance and impedance of the antenna.

22 73 Amateur Radio Today = November, 1992

hex-head bolt. Again allow about 1" extra
on the bolt length for the coil and jumper
connectors.

Solder the two electrical connectors to
the RG-58 antenna feed inside the trunk
AFTER IT HAS BEEN FED THROUGH
THE GROMMET. (7/16" for the shielding
and 3/8" for the center lead.)

‘To make the jumper, remove the shield-
ing from a piece of RG-58 about 6" to 7"
long and solder an alligator clip to one end.
Cut a length of heat shrink that will insulate
all but 1/4" of this shielding and shrink it
on. Slide the alligator clip’s rubber cover
over the heat shrink to the clip. Finally, sol-
der a 1/4" connector to the other end of the
Jumper where the bare shielding extends.

Attach both the jumper and one end of
the matching coil over the platform’s 1/4"
bolt. Attach the other end of the coil to the
Plexiglas support using a 3/8" bolt (see Fig-
ure 2).

If you use 16 or 14 gauge wire for the in-
ductor it will be able to support itself by its
leads.

To finish the matching unit, cut a 6" to 7"
length of RG-58 coax and connect a PL-
259 connector to one end. Solder an alliga-
tor clip to the other end’s center lead. Insu-
late the shielding with heat-shrink tubing,
as before, with the jumper and attach a
7/16" electrical connector to the end. (Al-
low these two leads to be long enough for
the center lead to extend to both sides of the
matching coil when the shielding 1s con-
nected to the 7/16" bracket mounting bolt.)

At this point you can add a variable
capacitor. Remember to wire it in parallel
and you're all set.

Loading Coil

Cut a piece of 4" PVC tubing into slices,
referring to Table 1.
Make these cuts as
square as possible.
This will determine
the straightness of
the antenna. Because
bolts and washers
extend toward the in-
side of the coil, the
PVC slice should not
be cut less than 1"
wide.

On a sheet of 1/4"
Plexiglas, outline
two disks for each
loading coil by using
one of the slices as a
guide. I've had ex-
cellent results using
a saber saw with a
moderate tooth blade
(12/inch) under mod-
erate pressure. This
should avoid chip-
ping but may create
melting. Pliers can
be used to pull off
the melted excess.

Drill a 3/16" hole

through both disks at the same time to help
center the antenna studs. Then drill one of
these to 5/16". Drill carefully to avoid chip-
ping or cracking. For added strength, drill
three holes in a triangular pattern through
both disks. The holes should be about 5/8"
in from the edge to provide clearance for
the PVC tubing thickness (1/4"). The size
of these holes depends on the size of the
plastic bolts you'll be using. I strongly sug-
gest that you tap these holes to allow the
bolts to thread. Plastic bolts aren’t very
strong and the added benefit will be need-
ed.

Tap the center 3/16" and 5/16" holes to
1/4"-20 and 3/8"-16 thread, respectively.
Using fender washers to help disperse the
pressure, thread each bolt through to ensure
a clean tap.. Back the bolts out about /4"
and apply a generous amount of instant
glue to the threads. Re-tighten to a snug fit.

Placing the threads outward, glue the two
disks to a PVC slice with five-minute
epoxy (clear type) and let them dry. An im-
portant point when gluing is to have all the
pieces under moderate pressure 10 ensure a
tight bond. To do this, thread the plastic
bolts through and tighten them before the
glue dries. DO NOT USE METAL BOLTS
FOR THIS—they will interact with the
loading coil and could distort the radiation
pattern.

Once dry, solder a 1/4" electrical connec-
tor to one end of the 18 gauge enamel wire
that will be used for the coil. Bolt this to the
top part of the coil form using spacing
washers and the 1/4" coupler.

With a flat iron tip melt a groove into the
edge of the top Plexiglas disk. Press the
enamel wire into the groove while it’s still
soft. This will stop the coil from unravel-
ing. Wrap with an appropriate number of
turns for the band you've chosen. Try and
keep the turns as tight as possible and
pressed together.

Use plenty of electrical tape to temporar-
ily hold the coil wire in place. Mount the
3/8" connector to the lower side as you did
with the top side, but don’t solder the
enamel wire—you’ll need it loose for tun-
ing later on.

Fine-Tuning

Attach an SWR meter to the matching
coil’s PL-259 connector. Hook up your
radio as it would normally be and attach the
feedline to the other side of the SWR meter.
The feedline alligator clip should be
attached to the ungrounded side of the
matching coil where the antenna feedline is
connected. The coil’s grounding jumper
should be unconnected. (You can clip it to
the end of the PVYC form.)

Assemble the antenna and attach it to the
coupler on the mounting bracket. (I added a
second support higher up to allow the lower
antenna to stay permanently on the car.)
(See Figure 3.)

File the enamel off the tip of the lower
loading coil wire that isn’t attached. Use an
alligator clip to temporarily hold the con-
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CB-T0-10 METERS
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CBC INTERNATIONAL
LOU FRANKLIN/KENH - Owner
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QRP CW TRANSCEIVERKIT

» 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 affective AGC

» Selectable audio filter

» Sidetone oscillator

» 2-3 watts of RF output

» Semi break-in

» 12VDC operation

» Custom pre-painted, punched & silkscreened cabinet

* All Couls are Pre-wound

* 100% complete kit with instructions

» Measures (HWD): 2" X 6% " X&"

» Weight: 24 0z

» $149.95 + $4.50 shipping & handiing. Michigan residents
add 4% sales tax

Al your favonie dealer, if not order direct
For free catalog calil or write

OAK HILLS RESEARCH
QRP HEADQUARTERS
20879 MADISON STREET
BIG RAPIDS, MI 49307
(616) 796-0920
24 HR. FAX—(616) 796-6633
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Table 1. Center Coil Dimensions
Band Turns Coil Length Form Length PVC Diameter
160 62 2.75" 2.875" 4.5"
80 23.75 : 5y 1.125° 4.5"
40 10.25 0.5" iy 4.5"
20 7.50 0.5 2.5 2.375"
15 2.80 0.125" 2 1.875"
10 No center coil necessary; join the two rods together with a coupler.

nection for tuning. The clip should not have
any wire attached to it.

Check for the best SWR. 100 kHz down
from the center frequency you want the an-
tenna to resonate at. Adjust by clipping one
quarter turn at a time, each time checking

the SWR. Don’t test by shorting the loading
coll—this will degrade the efficiency of the
coil and give false readings.

Once you get near the null (where the
SWR begins to dip) adjust to your desired
frequency and continue by clipping 1/4" to

Tap and Die

1s straightforward.

vidually for about $2.

depending on the style.

then standing on them for bracing.)

feel it cut into the aluminum almost immediately.

pendicular to the rod.

keep to those points.

hold. Don’t be afraid to back off and start again.

15 good for aluminum and stainless steel,

If you're not familiar with the mechanics of a tap and die, no problem. The procedure

First locate the proper size of die. (This is what cuts the threads into a rod to make it
resemble a bolt.) Using the 3/8"-16 size as an example, the first number measures the
diameter of the outside of the threads, and the second number tells how many threads
there are per inch. These numbers appear on the die itself, which can be purchased indi-

You need a handle to hold the die steady during the process. These cost about $8-$15,

If you want to save money, Scars has a 20-piece Homeowners Set for under $20,
available through their catalog store. Whatever you buy, just make sure that the 3/8"-16
and 14"-20 are part of the set. These are common sizes used in amateur radio.

The technique for cutting with a die is simple. Brace the rod steady either in a vise or
with Vise-Grip pliers. (I used the latter, attaching the pliers near the base of the rod and

Placing the wide side of the die toward the rod, turn slowly but with pressure. You’ll
Make sure that the first two to three thread cuts are square so that the die remains per-

The die needs to remain square to the rod while it is turning. This is the most difficult
part of the whole process. Once the first two to three threads are cut, the rest is easy.

Now the turning technique: Turn the handle clockwise 90 degrees, then reverse and
turn back until you feel the metal filings snap. (About 30-40 degrees.) Then, turn clock-
wise another 90 degrees and again reverse to snap off the filings. Continue this process
until the proper length is cut. I find it easier if I imagine north, east, south and west and

It may be necessary to turn continuously for the first thread or so to help the die take

Once the cutting is started, have some lubricant available and apply moderately.
There are certain lubricants preferred for some metals. Generally, a light oil or kerosene

‘S:zow your- pﬁai- ?Ufﬁ
%—w Call _S’ -

n type (circle an
Tie tac
Material:

Lapel Pin Brooch
14Kt Gold Filled Sterling

Y" Tie Tac or Lapel Pin

Number of 14
Characters

Sterling Silver 5.*
or Gold Filled =~
$55.95

Karat
4 $13595
o $165.95 $65.95
6 $19595 §7595
For Brooch pin: 14K add $30; Sterling Silver/Gold Filled add $8
Send to: HAM Jewelry Co., 26 Edgecomb Rd.,
Binghamton, NY 13905 or call 1-800-285-8587
Orders received by December 1 will be delivered by Christmas
We accept VISA and Mastercard = Call for our free catalog
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adin 73
please call
800-274-7373
and ask for
Dan Harper or
Sue Colbert.

1/2" at a time. Each quarter turn should in-
crease the resonance by about 50 kHz while
half-inch snips should be 10 kHz.

Once you are satisfied, remove the coil
and solder the enamel wire to the lower
connector. Reassemble and check the SWR.
If there are any problems you’ll need to
restart the fine-tuning from the beginning,
and possibly rewrap the coil.

Repeat this process for each band coil.
Try not to change the matching unit. The
goal is for the coil to be the only necessary
change to switch bands.

The matching coil alligator clips are used
for within-band adjustments. These will al-
low for adjusting the SWR within a small
range after the overall tuning i1s complete.
The feedline clip is used to balance the
matching coil, while the jumper is used to
adjust the inductance. You'll need to be pa-
tient to successfully tune to different fre-
quencies.

The results could be marked by paired
colors, 1/8" jumpers could be soldered to
the matching coil at these points for easier
reference, or a two-pole rotary switch could
be used to make band switching quick and
easy.

If you choose to include the variable ca-
pacitor in the matching system you’ll have
more leeway. (The grounding jumper
wasn 't necessary when I made this addition
later.)

Whatever you do, the shorter the leads
are the better. Everything effects the anlen-
na. Even the 16-1/2" feedline is part of the
antenna and will effect the tuning if it is
changed.

Hot glue or five-minute epoxy could be
spread on the enamel wire once all tuning is
complete. I haven’t been able to find heat-
shrink tubing big enough to fit over the coil,
although this would be best. If you use 2"
PVYC or smaller for the loading coil form, 3"
heat-shrink tubing is available from Elec-
tronic Surplus (R&D Electronics) in Cleve-
land, Ohio.

Finishing

The guy connection I'll leave up to you.
High strength fishing line, thin rope, or ma-
son line are all good choices. Either way,
guys are necessary to avoid damage. | sug-
gest using two support lines.

I've had many S7-9 reports within a 400-
mile radius of my West Virginia QTH on
the 80 and 40 meter bands. On the 15 and
20 meter bands I was able to QSO with sta-
tions in France and Germany while travel-
ing through northern Ohio.

Although commercial designs may have
a 20% improved bandwidth, the quality of
this design should meet your needs.

I'm interested to hear of any changes
you make to the design, including the
maltching system, and would appreciate

hearing from you about your results. Good
luck! 73s. 73

Contact Stephen A. Glowacki at Rt. #3, 205
Hickory Drive, Elkins WV 26241,
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Townsend Electronics, Inc.

P.O. Box 415 :

Pierceton, IN 46562
219-594-3661 FAX 219-594-5580
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{
(s i) \ @) BUILD A QRP TRANSCEIVER!

Pre. punched snodsed front pancl with : _ . - . _
silver letiering on black background To build a transceiver with our kits Is a simple modular, step by step
- approach. You can start with the receiver, and then add on the transmitter

The HOWES DFD4 is an add-on Digital Readout for analogue receivers
and transceivers. If you have an FRG7, an analogue FT101 or a similar
type of rig, then the DFD4 has been designed with you in mind. The DFD4
is a frequency counter that can be programmed for any IF offset so it can
be used with almost any radio, including the old Government surplus sets.
It can also count down as well as up, so it is suitable for “reverse tuning”

rigs too.

To make the DFD4 even more suitable, we now offer the PMB4 Program-
mable Matrix as an optional kit. This enables you 1o switch between six
different programmed offsets, so the DFD4 can be used with more than one
radio, and to compensate for IF frequency differences when swilching
modes. Also new is the CA4M “hardware package.” This contains a
custom made case with pre-punched anodized aluminum front panel (see
drawing above), plus switch, knob, BNC socket, nuts and boilts, etc. to
enable you to achieve a high standard of finish for your project.

CA4AM Casa .!- Hardwam ..................................................................................... $35.85
Ordered separately .. A PR e . Y S Al e AR PR P\ w7 o8 b oy b W]
Ordered as a unlt........._.......... e $116.85

at a later date if you wish. Various accessory kits are available to increase
the facilities, these range from a simple signal meter for the receiver to
extra filtering and of course, digital readout. We offer a matching range of
"hardware packs" (case, knobs, etc.) to enable your station to look as good
as factory equipment! Whether you fancy a single band CW transceiver,
or more complex dual band SSB/CW rig, all these kits are designed to be
within the scope of the ordinary home constructor. The well thought out
designs and the backing of professional RF test facilities mean you can
build with confidence!

Single band 40 or S8OM CW transceiver:

DcRx 40 or DcRx BO receiver kit rrisenes 32885
CTX 40 or CTX BO transmitter hn _.$E'EES
CVF40or CVFBOVFO for TX & RX ... ... 519,895

CSL 4 300 Hz CW and narrow SSB filter .: ...... Sl Rl S e e $18.95

CA BOM Case & Hardware (40 oF BOJ ....emiicasisimsinisinssremssssssssssssssassss S0
Il ordered separately ... RETLTTT. T, S TR S, 7 S WP AN T T Ve Wi ey 1 o T OF |0
Ordered as a unit [slata band} R i e St L

To order write or call:
1-800-944-3661 « VISA/MC accepted » Add $4.00 per order forS & H
“s** ASK FOR OUR FREE CATALOG =***
include $1.00 for 1st class Postage. $2.00 for foreign countries.
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73 Review

by Bill Clarke WA4BLC

The JRL-2000F HF
MOSFET Linear Amplifier

Number 7 on your Feedback card

Japan Radio Co., Ltd.

430 Park Ave., 2nd Floor
New York NY 10022
Telephone: (212) 355-1180
Fax: (212) 319-5227

Price Class: $4,899

A solid-state, no-tune kilowatt with very advanced features.

he JRL-2000F is built by the

Japan Radio Co., Lid. (JRC). It is
a microprocessor-controlled solid-
state no-tune HF linear amplifier ca-
pable of producing a solid 1,000 watts
output.

When the 2000F arrived it was in a
single box and well packaged inside
same. The weight of the box was a
formidable 78 Ibs. and you should
be forewamed not to attempt to place
this amplifier on anything less than a
desk or surface designed for battle-
ship purposes. | used two heavy-duty
milk crates. Due to its weight, this unit
cannot be shipped by UPS. It arrived
at my door via Federal Express
(FEDEX).

There is nothing to assemble with

push the 2000F's SET button to sam-
ple the frequency of operation (not re-
quired when using the JST-135, due to
the feedback data line between the
transceiver and the amplifier). In SSB
mode it is necessary to say a word or
two (ie: "ahhhhh!") so the amplifier can
determine the operating frequency.
Once the frequency is determined, the
2000F will tune itself, based on prior
usage at that frequency.

Once the band segments for my fa-
vorite frequencies had been pro-
grammed into memory, | found the
ICOM and Ten-Tec to be nearly as
dexterous with the JRL-2000F as is
the JST-135, the only difference being
the requirement for pushing the SET
button and announcing yourself each

the amplifier. It is ready to go as soon
as it is unpacked. No tube(s) or trans-
former(s) to install. Strictly plug 'n go!

The 2000F comes with a remote hand control,
resembling a TV remote control, which can com-
pletely operate the amplifier.

Initial Testing

For initial testing | used the JST-135 (also
from JRC) transceiver. Through an interconnec-
tion cable, the 135 converses directly with the
amplifier for band/frequency information and
control.

The 2000F is a complex and modemn device,
although from the operational point of view it is
about as simple as you can get. A pre-made ca-
ble (optional) is connected between the exciter
and the amplifier for control (it contains a few
more wires than the usual transmit relay control
line) and a coax jumper for bringing the RF input
to the amp.

The antenna system is connected to the four
antenna ports on the back of the amp. In the
case of this testing | utilized them in the following
manner; 80/40 dipole, Cushcraft RS vertical, 160
meter dipole, and 80-10 meter Windom. No ex-
temnal antenna tuner was placed in the line.

My first operation was on 75 meters. It took
about 10 seconds for the amplifier to set itself up
for the band segment being operated on, Later
return to this segment required only an instant
for retuning.

Signal reports were excellent. No mention was
made of poor signal, low audio quality, reduced
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Photo A. The JRL-2000F solid-state kilowatt amplifier.

power, or distortion. A single 3-500 (1 kW output)
tube-based amplifier was used for on-the-air
comparison of signal reports.

Fan noise was not mentioned by anyone.
Nevertheless, depending upon physical place-
ment of the amplifier, | believe fan noise could
prove to be a problem. However, the 2000F is
not the only amplifier to suffer from fan noise.
The problem applies to nearly all HF amateur
amplifiers.

The typical efficiency of the 2000F appears to
be about 60 percent. This is based upon meter
readings of 22A current at 80 VDC during key-
down, with an output of 1 kW.

Antenna control is done by the 2000F. Manual
selection is made by pushing buttons on the front
of the amplifier. Later recall of previous operation
on the same (or nearby) frequency will cause the
amplifier to select the originally chosen antenna
automatically (this can be overridden by the
manual controls).

After using the JST-135/JRL-2000F combina-
tion on several bands and enjoying the complete
ease of fully automatic tune-up and antenna
change, | built connector cables for use with my
ICOM 751A and Corsair |l, The cables must pro-
vide, in addition to the normal ALC and PTT
lines, a talk-back line. The latter forces the ex-
citer into transmit during tune-up or after QSY.

Tune-up is still super simple. For example, to
change from 40 meters to 75 meters you merely

time you QSY.

The ease of the 2000F's automatic
tuning and antenna selection brings
this HF linear amplifier into the realm of the in-
stant QSY we are all used to with solid-state
transceivers. | found that when jumping from
14.300 to 3.950, the amplifier tuning and the
switching of the antenna line took about three
seconds when using the ICOM 751A. Just punch
the new frequency into the 751's keypad and
press ENTER, then press SET on the 2000F and
say “ahhhhh.” It really is that easy! QSYing with
the Ten-Tec took slightly longer as its tuning
knob and band selector switch must both be

used when changing frequency.
Throughout the testing period | was always on
the lookout for a glitch to rear its ugly head, yet
none ever appeared. Performance was flawless.

Points of Interest

The 2000F can be used as an antenna switch;
switch and tuner; or switch, tuner, and amplifier.
Each section is separate in operation but they
are linked operationally via microprocessor con-
trol,

Switch selections provide for power on/off,
standby, tune (automatic antenna tuner), anten-
na selection, and set (storage/selection of cur-
rent operating parameters).

Two front panel meters provide selectable
monitoring of output power or VSWR and cur-
rent, voltage, or ALC.

LED indicators monitor drive levels and XMIT,
indicate antenna match, and show the selected



antenna. A central display indicates the frequen-
Cy in use and produces coded messages in case
of trouble.

The amplifier is designed for a 1 kW output
and typical readings of the output show that the
2000F easily reaches this specification.

Although the 2000F is equipped with a “high-
speed arrestor” for protection against lightning
surge pulses, | would not trust this expensive de-
vice to the whims of nature by relying upon any-
thing less than complete disconnect during
storms.

Instruction Manual

The JRL-2000F's manual is rather stark when
compared to the volumes of paper typically ac-
companying a modemn piece of HF equipment. It
is, just the same, very adequate. After all, the
2000F does nearly everything for you automati-
cally.

Once | understood the initial connections and
settings, | only found it necessary to refer back to
the manual to decode alarm messages when
they appeared on the LCD readout (very infre-
quent and always, in my case, indicative of an
operator error).

Maintenance instructions for cleaning the air
filters and a troubleshooting chart are part of the
manual.

A publication describing JRC's design theory
and operation of the 2000F is also provided. It is
straightforward, easy to understand, and is not
couched in technical language.

MOSFET Design

Japan Radio Company describes the 2000F
as using 48 MOSFETS in the PA section, which
consists of four wideband 250W power amplifiers
(each has 12 MOSFETS). The PA circuits are
SEPP (single ended push-pull) design, providing
greater efficiency than standard bipolar transis-
tor/transformer coupled push-pull circuits. The
design of the PA focuses on ease of impedance
matching for input/output and linearity.

Bias control for the MOSFET SEPP design in
class AB operation requires a high gate voltage
and high drain idle current. This resulits in low
high-order IMD and a non-critical bias voitage
setting. The bias of the 2000F is controlled par-
tially by the excitation voltage to achieve extreme
stability.

The cooling system for the MOSFET amplifier
is based upon heat-resistant MOSFETS and
temperature actuated fans. The fans are rear
facing and generally quiet.

Antenna Tuning

The antenna tuner is microprocessor-con-
trolled and consists of coils, capacitors, and re-
lays (30 on the tuner board). Operation consists
of sampling the output frequency of the exciter
and checking for previous operation on the same
frequency.

The 2000F has a memory matrix consisting of
a possible four antennas and 455 HF subbands
(70 of which are indicated as within the ham
bands in the manual). What this means is that
each band is split into small segments.

When operating in a particular band segment
the unit will search its memory for information
matching the frequency. If the unit recognizes the

AMATEUR RADIO EQUIPMENT

CALL @.P L. 800-942-8873

For Your Best Price

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

1057 East 2100 South, Salt Lake City, UT 84106
801-467-8873
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ATV CONVERTERS - HF LINEAR AMPLIFIERS

DISCOVER THE WORLD OF HF AMPLIFIERS poe MOTOROLA BULLETINS
FAST SCAN TELEVISION

Camplaty Paryy * Duescribed
ies the MOTOROLA Bolletma

ANTE J00W B188.70 EB&3 T40W 0§ 10.B%
ANTED 140W 8 91.75 EBITA JB8'W #1399

ANTTEL 20 8 03.T9 EB104 S00W a4l 15
ANTTIM JOW § 93.19 ARIOS 30OW 038157 Meadel 99 Heat Sink[8.521221.8) .

ARI1] JoowW 840100 CHS5 -6 Copper Spreader|Gubial /4]
NEW! 1K WATT 1-50 MHz Amplifier

POWER SPLITTERS and COMBINERS
1-3aMH:

T SINK MAT

We ales stock Hard —to—Find parta

CHIP CAPS—Memet /ATC

METALCLAD MICA CAPS —Unelco/Semeo
600 Watt PEP 1-Pori RF POWER TRANSISTORS

1000 Wati PEP I=Pornt MINI-CIRCUIT MIXERS

1700 Watt PEP &=Port ..o B9, SBL—1 (1—-500Ms
SBL-1 L'u 100
ARCO TRIM

VKIDO-20/dB RF Cholke............... - 120
56590 —65—3B Ferrite Bead
Brosdband HF Translormers

Add 1 1.50 for shipping and handling
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Z'D ENGINEERING

Specialists in CATV Hardline Matching
Transformers, Power Dividers and Related
R.F. Devices.

ATV 420-450 (GaAS-FET),,..
ATV 902—-028 (GaAS—-FET

T -
- —FM-A

iMETER \'HE l%FLIFI!H!
35 Waii M presrnassrnenrpeases I TS5 W RERET—PR i) | $159 98

TS Watt Model ITEA e 111095 it NEBSET—PCE (PC Basrd) § 1800
Awpilable in kit or svired /iealed WEEET — 1 (™l i 500

For detmiled information smd prices, call or write for our fres ceisleg

[E]E&x'"‘é”“'mﬁ""‘

S08 Milistone Drive * Xenia, Ohic 45385 * [513) 4268600
FAX 513-429-3811

See hve on yuur PC
what satellites in orbit see

Learn how you can benefit greatly from this exciting
new technology. Send $25 ($30 air, $35 overseas)
for our fantastic 12 diskette set of professional
quality copyrighted programs (IBM type) that does
satellite tracking, data acquisition, image
processing, file conversion and much more.
Diskette package includes all programs, satellite
views, C language source code for a popular
satellite image acquisition program, hardware
schematics, catalog and $25 discount certificate.

’ ’
Built to fit 1/2, 3/4 and 7/8 inch hardline, or
can be custom built for other sizes of hardiine
and any frequency between 50 MHz and 1.3

GHz. When ordering, please include a 4 inch
section of your hardline and specify the de-

sign frequency you need.
144 MHz units are $34.95 per pair. 222
MHz, 440 MHz, 903 MHz and 1296 MHz

units are $32.95 per pair.

Reception guaranteed Worldwide
Absolutely legal
No satellite dish needed

Add $5.50 per pair UPS shipping (U.S. only).
Ohio residents add 5.5% sales lax.
Custom built prices on request.

ZD ENGINEERING

For FREE information log on to our bulletin board
with your MODEM at (718) 740-3911 or call (718)
468-2720, to place an order. Buy with confidence
We've been in business since 1956.

VANGUARD Electronic Labs
Dept. A, 196-23 Jamaica Ave.
Hollis, NY 11423

Paul H. Darwactor, W8ZD
605 Balsley Avenue, Findlay, OH 45840

PHONE: 419-424-8765
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 ICOM™ R7000 S WEEPING

1300 CHANNELS/MIN.

DELTACOMM™ 1-7000 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,

* Spectrum log st speeds in excess of 1300 channels/min
while aulomstically generating s histogram of
frequency activity.

¢ CYBERSCAN™ allows scan file tracking control of
systems employing frequency hopping tu:hmqu-

* Birdie log during frequency search
chlm:u:ri:nyuurRT{H}I] then locks out those
frequencics during frequency search opemtion,

* Custom interface has electronics to allow software
control (by channel number) of external tape recorder.

ICOM™ R71 RECEIVER

COMMUNICATIONS MANAGER

DELTACOMM™ 1-71 Vemsion 4.0 offers read/write
control of your R71 receiver’s frequency, mode and
channels. Additional program features include

management, pull-down menu
windows, split screen for your Terminal Node Controller
(TNC) communication needs and the ability 1o control an
antenna switching system or logging tape recorder.

e Dats base management allows definition of frequency,
call sign, time schedule, mode, target ares, country,
140 character notes field, 69 character TNC command
field, QSL status, control relay status and, in addition,
duph:n user defined optimum settings of receiver
front panel knob positions.

¢ Combined with your TNC, DELTACOMM™ 1-71's
user defined command codes program your TNC for
reception and logging of PACKET. AMTOR, RTTY
and Morse Code (fully unattended and sutomatically).

particular frequency (or another within the same
subband) it will set itself to the previous settings
and antenna selection. If not, you will be required
to enter this information before operation (takes
only a few seconds and is fully automated).

Antenna selection is a part of the 2000F’s tun-
ing as the four antenna inputs are microproces-
sor-controlied. For example: On 14.300 MHz you
always use your trusty tribander and select that
antenna when tuning the amplifier. From that
point, until you tell the 2000F otherwise, the
tribander will always be selected when operating
14.300 MHz.

The antenna selection relays are contained in
a separate shielded box on the rear panel of the
amplifier's chassis.

The important band information is written into
an EEPROM (a ROM chip that can be electrically
rewritten) during the TUNE operation. This infor-
mation will always be available and won't disap-
pear when the power is turned off.

The data for the various operating states of
the JRL-2000F (power, PA, meter settings, an-
tenna switch settings, frequency band settings,
etc.) are stored in battery-backed RAM. Memory
backup is provided by a rechargeable battery
which will keep the RAM fresh for a period of two
weeks if the unit is unplugged from AC power.
When the battery discharges your operation set-
tings are lost; however, normal operation can be
restored by using the SET procedure. Battery
recharge is automatic during normal operation.

Power Supply

The power supply is designed to use 220 VAC
and provide 80 VDC at 30A for the PA. Addition-
ally, it produces 12 VDC (positive and negative)

_ 16-DIGIT mUCH-T(}NE“

REPEA TER PROGRAMMER

DELTATONE™ 2.0 connects to your MS-DOS computer
via the printer port. In its high speed mode, DTMF
digits are senl o your repeater controller at a rale in
excess of 500 per minute.

¢ DELTATONE™ 2.0 accepts programming commands
from a file created using your favorite word processor.

¢ Transformer coupled 600 ohm balanced output,
adjustable 10 -10dbm, and software control of relay
contacts makes mterfacing an easy four (4) wire
connection 0 your Lmansceiver, or repeater
controller.

All DELTACOMM™ communication products include

custom interface, UL listed power supply and components

DELTACOMM™ 1-7000 or I-71 $299.00 each
(1-71 requires ICOM™ UX-14 converter)
DELTATONE™ 2.0 including interface $149.00

VIsA, MC, AMEX and MO . Contact us for
discount pricing to registered DELTACOMM™ users.

DELTA RESEARCH

Box 13677 ¢ Wauwamsa, WI 53213
FAX/Phone (414) 3534567
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Specifications
Operating bands 160m
80m
40m
30m
20m
17m
12m*
10m*
Input impedance 50 ohms
Output impedance 50 ohms
Output power 1 kW (SSB/CWIRTTY)
VSWR Less than 3.0 (16.7 - 150 ohms)
Unwanted radiation -60 dB or less {below PEP)
IMD -35 dB or less (below PEP)
Excilation power 100W (max.)
Freq. change time Less than 0.1 sec.
Power supply 220 VAG 50/60 Hz (s=e tex)
Power consumption 25kVAal 1 kW
Input power factor Greater than 95% at 1 kW
Temperature range -10 1o +40 degrees C
Protection lems Excessive PA current
PA overheal
Excessive exciler power
PA abnormal load
Excessive AC voltage
Power supply overheal
PA failure
Excessive VSWR
Dimensions 430 x 300 x 420 cm/
16.8x 11.7 x 16.4 in. (WHD)
Weight 28 kg/62 Ibs.

*Contact JRC in New York for further information.

for the control circuits. By using a switching pow-
er supply, JRC claims efficiency of 90% or more.
The power supply is cooled by its own fan and is
professed to be capable of continuous operation
at 2.4 kW.

The AC line voltage required for operation is,
according to the various manuals and information
sheets | received with the 2000F, ambiguous. In
the written information an indication is made that
AC of 50/60 Hz from 85 through 264V will oper-
ate the unit, yet attention is later drawn to re-
duced output power at lower input voltages (ie.
100-120 VAC for 750W). All testing at this station
was done at 220 VAC line voltage, which | con-
sider the standard for 1 kW and above amplifiers.

Service

| was concerned about service for the 2000F
since there is not a plethora of JRC dealer/ser-
vice centers and the unit is very complex (i.e. not
user-serviceable).

JRC informs me there is no problem in obtain-
ing service, as the Raytheon Service Company of
New York, service center for JRC's commercial
and marine amplifiers, will service the JRL-2000F.
This is reassuring, as the name Raytheon is rec-
ognizable and the 2000F is based upon the com-
mercial/marine amplifiers routinely serviced by
them.

My Recommendation

The 2000F is a class act that the competition
will find very difficuit to follow. It does its job well,
appears to be solid in design and manufacture,
and exemplifies the term state-of-the-art. Would |
like to have a 2000F residing in my station? Yes, If
| had some easily eamned dollars, | would immedi-
ately purchase one!

The 2000F amplifier does operate as intended.
In fact, it does it very well and includes many fea-
tures not available on any other HF amplifier. Ad-
ditionally, | experienced no problems whatsoever
while testing it for nearly two months.

| cannot compare the design of the 2000F to
that of models from competitive manufac-
turers, as none offer an amplifier as advanced
or feature-filled as the JRC product. There are
good solid-state amplifiers and auto-tune tube-
type amplifiers currently available on the market,
but none provide the overall features of the
2000F.

| cannot accurately say that JRC's design will
provide long and trouble-free service. There is no
history, yet, to base the assumption on. However,
| note that the company manufactures commer-
cial HF amplifiers of a similar design which ap-
pear to have a good service track record.

The 2000F is not an amplifier for everyone and
| can only leave the choice of such an expensive
purchase to the individual. | would say, however,
that when contesting and/or chasing DX, the abili-
ty to instantly QSY and make antenna selections
automatically could be very valuable. Further-
more, the hands-off operation is enhanced by use
of the remote hand control.

Availability

The JRL-2000F is available from ham radio
suppliers. The suggested list price is $4,899;
however, the street price is considerably below
that.



Spread Spectrum Primer

Number 8 on your Feedback card

What is spread spectrum, anyway?
by Randy Roberts KC6YJY (ex-WA6BFN)

Spread spectrum uses wideband,
noise-like signals. Because spread
spectrum signals are noise-like, they
are hard to detect. Spread spectrum
signals are also hard to intercept or
demodulate. Further, spread spectrum
signals are harder to jam (interfere
with) than narrowband signals. These
low detectability and anti-jam features
are why the military has used spread
spectrum for so many years. Spread
signals are intentionally made 1o be
much wider-band than the information
they are carrying to make them more
noise-like.

Spread spectrum signals use fast
codes that run many times the infor-
mation bandwidth or data rate. These
special “Spreading™ codes are called
“Pseudo Random™ or “Pseudo Noise™
codes.

Spread spectrum (ransmitters use
the same transmit power levels as nar-
rowband transmitters. Because spread
spectrum signals are so wide, they
transmit at a much lower watts-per-
hertz power density than narrowband
transmitters. T'his lower power density gives
spread signals a big plus. Spread and narrowband
signals can occupy the same band, with little or
no interference. This capability is the main rea-
son for all the interest in spread spectrum today.

What’s Spread Spectrum?

Spread spectrum radio communication is ignit-
ing much discussion and speculation lately. In the
last few years there has been a lot of media atten-
tion, congressional interest (/EEE Spectrum,
“Spread Spectrum Goes Commercial,” August
1990, by Donald L. Schilling, Raymond L. Pick-
holtz and Laurence B. Milstein, pp. 40-45), FCC
rulemaking, commercial product announcements
and marketing hoopla about this excifing new
field. Several very good articles on spread spec-
trum (SS) have appeared in ham radio literature
and the ARRL's Spread Spectrum Sourcebook
has been in print for several years now. With all
of this activity you may still have a few questions
about spread spectrum, how it applies to hams,
how it works and in general what all this alpha-
bet soup (like PCN, PCS, CDMA, TDMA and
frequency hopping) is all about. See the sidebar
for a definitive guide. This article is intended to
gently lead you through some of the practical de-
tails of today’s modern commercial (and soon to
be ham) radio spread spectrum technology and
help you gain a basic understanding of the princi-
ples mvolved in S3.

In 1983 the FCC issued a notice of proposed
rule making authorizing the low power use of

Photo A. Direct sequence spread spectrum signal (un-filtered
BPSK). Note the suppressed carrier. Center freq.= 52 MHz with a
1.5 megabit/second PN (3] stage PN generator). Horiz. scale = 1
MHz/div. Vert, scale = 10 dB/div.

spread spectrum techniques on a shared frequen-
cy basis in the Industnal, Scientific and Medical
(ISM) frequency bands of 900, 2400 and 5500
MHz. These bands are also shared with amateur
radio operations—so we hams have a direct
stake in what happens with this kind of equip-
ment. Since 1983 the FCC has revised and clani-
fied the rules for spread spectrum operation un-
der Part 15 of their rules. Hams have been able
to legally use spread spectrum under Part 97
rules for a number of years, also. However, the
FCC rules for ham spread spectrum have been
quite restrictive and have had the net effect of al-
most eliminating ham radio experimentation in
spread spectrum techmques. Recent commercial
developments with Part 15 equipment and a new
FCC Special Temporary Authority (STA) (R. A.
Buaas K6KGS request for STA, FCC file num-
ber 7230-A, granted April 17, 1992) provide a
renewed impetus to the amateur community to
make more use of spread spectrum techniques. In
light of the possible awakening of a ham spread
spectrum community, [ hope to spur some inter-
est in the ham builder/experimenter to put some
of these ideas o practical use.

More About Spread Spectrum

Simply put, spread spectrum trades a wider
transmission bandwidth for better signal-to-noise
ratio and reduced transmitted power density. Two
types of spread spectrum implementation are in
fairly common use today: Frequency Hopped
and Direct Sequence. Frequency hop (FH) and

direct sequence (DS) are pretty well
known, mature techniques today.
Other more exotic forms of spread
spectrum such as chirp, time hopping
and hybnds of frequency hop and di-
rect sequence are not in general use
in low-cost Part 15 equipment and
will probably remain only in the mili-
tary province for several more years.
The following paragraphs will de-
scribe frequency hop and direct se-
quence technigues in a little more de-
tail and show that pseudo-noise code
techniques provide the common
thread through all spread spectrum

types.

Frequency Hop

Frequency hopping can provide
the easiest method of utilizing spread
spectrum. Any radio with a digually
controlled frequency synthesizer can
(theoretically) be converted 1o a fre-
quency hopper. This conversion re-
quires the addition of a pseudo noise
code generator that 1s used to select
the frequencies for transmission or
reception. Most hopping systems utilize uniform
frequency hopping over a band of frequencies.
This 1s not absolutely necessary if both the trans-
mitter and receiver of the system know in ad-
vance what frequencies are to be skipped. Thus,
a frequency hopper in, say, 2 meters could be
made that would skip over commonly used re-
peater input and output frequency pairs. A fre-
quency hopped system can use analog or digital
carrier modulation and can be designed using
conventional narrowband radio techniques. De-
hopping in the receiver is done by a synchro-
nized PN code generator which drives the receiv-
er’s local oscillator frequency synthesizer.

Direct Sequence

The most practical, all-digital version of
spread spectrum is direct sequence. A direct se-
quence system uses a locally generated pseudo
noise code to encode digital data to be transmit-
ted. The local code is generated at a rate of 10 to
100 tumes the data rate to be transmitted. Data
for transmission is simply exclusive-OR'd with
the faster pseudo noise code. The composite
pseudo noise and data can be passed through a
data scrambler to randomize the output spectrum
(and thereby remove discrete spectral lines). A
direct sequence modulator is then used to double
sideband suppressed carrier modulate (also
called Binary Phase Shift Keying—BPSK) the
carrier frequency 1o be transmitted, resulting in a
signal spectrum as shown in Photo A. Other
forms of carrier modulation are possible with di-
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rect sequence, however BPSK or differential
phase shift keying (DPSK) are the simplest and
most often used techniques.

A spread spectrum receiver uses a locally gen-
crated replica pseudo noise code along with a re-
ceiver correlator to separate out only the desired
coded information or messages from all possible
signals. A spread spectrum correlator can func-
tionally be thought of as a very special matched
filler—it responds only to signals that are encod-
ed with a pseudo noise code that matches its own
locally generated replica code. Thus, a spread
spectrum correlator can be “tuned” to different
codes simply by changing its local code. This
correlator does not respond to man-made, natural
or artificial noise or interference. It responds on-
ly to spread spectrum signals with identical
maitched signal characteristics and encoded with
the 1dentical pseudo noise code.

Why use the wideband signals—isn't narrow-
band CW or packet better? The use of these spe-
cial codes in spread spectrum communications
makes signals appear as wideband, noise-like
signals on a spectrum analyzer. It 1s this very
characteristic that inherently makes spread spec-
trum signals hard to detect or demodulate. In
other words, spread spectrum signals are harder
to detect on narrowband equipment because the

signal’s energy is spread over a bandwidth of

maybe 100 times the information bandwidth,
The spread of energy over a wide band of fre-
quencies makes spread spectrum signals very un-
likely to interfere with narrowband co-channel or
adjacent channel communications. Narrowband
communications, conversely, cause little to no
interference to spread spectrum communications
systems because the correlation receiver effec-
tively integrates over a very wide bandwidth to

recover a spread spectrum signal, The correlator
actually then “spreads™ out a narrowband mier-
ferer over the receiver’s total detection band-
width and thus only the total integrated signal
densily or signal-to-noise ratio determines
whether there will be interference or not. All
spread spectrum systems have a threshold or tol-
erance level of interference beyond which useful
communication ceases. This tolerance level or
threshold is related to the spread spectrum pro-
cessing gain, Processing gain 1s the ratio of the
radio frequency (RF) bandwidth to the informa-
tion bandwidth.

Typical SS anti-jam (AJ) radios have a pro-
cessing gain of from 10 to 20 dB, depending on
the data rate. They can tolerate total jammer
power levels of from 0 to 8 or 10 dB (jamming
margin) stronger than the desired signal. Yes, the
sysiem can -work at negative signal-to-noise ra-

O aile. Ty
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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 film

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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PC GOES/WEFAX 3.0 $250
PC GOES/WEFAX 3.0 is a professional fax reception sys-
tem for the IBM PC. It includes an AM/FM demodulator,

software, cassette tutorial and 325 page manaul. Check
this partial list of our advanced features:

Res, up to 1280xB00x256 APT Lat/Lon, Grids
Unattended Operation  Orbital Predcition
Colorization Frame Looping

Zoom, Pan, Rotation
Contrast Control
Tuning Oscilloscope

PCX & GIF Export
Grayscale Printing
Infrared Analysis

Photometry/Histograms  Variable 10C & LPM

PC HF FACSIMILE 6.0 $99

PC HF Facsimile B0 s a complete shortwave FSK fax
system for the IBM PC. &t mcludes an FSK Demodutator,
software, 250 page manual and tutorial cassette. Cal or
write for a complete catalog of products

Software Systems Consulting
615 S. Bl Camino Real, San Clemeaente, CA 92672
Tel:(714)498-5784 Fax:(714)498-0568
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SPREAD SPECTRUM SCENE

P.O. BOX 2199, El Granada, CA 94018-2199
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2 Meter Performance!

The ] Antenna!

REAL GAIN! 2.9 dBd
Low SWR! Less than 1.5:1
Weatherproof Aluminum and
Stainless construction.

Comes fully assembled

and tuned for fast and
easy installation.

Made in USA!

Also available
-I Doppler RDF units $450

Add $4.50 for shipping
and handling,.
COD orders welcome.

S. Douglas RF Devices
P.O. Box 246925
Sacramento, CA 95824
(916) 688-5647

Only $27.50
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SALE EIMAC TUBES

8877 - 3CX1500A7
Individually $495 each
2-6 tubes $450 each
Matched Pairs $1099

* Last chance to stock up at up to 50% savings

* New EIMAC (original boxed, guaranteed!)

* Limited gquantities available,

* First come first served.

* TERMS: Cash / COD / Wire Transfer

* Shipping: Add $7/tube in USA. DX please call.

4CX10,000D $895 each

1502 Jones 5t. * Omaha, NE 68102
402-346-4750 + fax: 402-346-2939

Surplus Sales of Nebraska

0
aunco ICOM YAESU

SPECIAL SPECIAL
CALL

For This Month's Special-Buy
Some Quantities Are Limited

FREE SHIPPING UPS SURFACE

(on purchases of $50.00 or more except antennas)

3900 S. Broadway, Suite 6
Edmond, Oklahoma 73013

Local & Info (405) 359-9554

1 C.O.D. Fax (405) 359-9556

CALL TOLL FREE
1-800-70K-HAMS ;‘; :g;g_
1-800-765-4267 Showroom closed Mondays

Hours of Operation




tios in the RF bandwidth (signals buried in the
noise) because of the processing gain of the re-
ceiver's cormrelator.

Besides being hard to intercept and jam,
spread spectrum signals are hard to exploit or
spoof. One cannot get any useful information
from a scanner tuned to a spread spectrum sig-
nal. Spread spectrum signals also are naturally
more secure than narrowband radio communica-
tions. Thus, spread spectrum signals can be made
to have any degree of message privacy that is de-
sired—you can have all the privaie channels you
want with spread spectrum. The very nature of
spread spectrum allows military or intelligence
levels of privacy and security, if desired, to be
had with minimal complexity.

Frequency Re-Use and Multiple Access
Multiple spread spectrum signals on the same

frequency or in the same frequency band can be
accommodated through various techniques of
multiple access or diversity. The nature of PN
codes and correlators allow what is called CD-
MA (code division multiple access). Time divi-
sion multiple access 1s also commonly used with
spread spectrum. Frequency and space or polar-
1zation are also used to increase the number of
users or network size of spread spectrum net-
works. Sometimes combinations of the above
multiple access techniques are used to achieve
special system characteristics.

Multiple access technigues can provide for
frequency re-use, elimination or reduction of in-
terference, increased system capacity, or o pro-
vide for “private” channels. The newest methods
for digital cellular, micro-cell and worldwide
LEO satellite mobile communications will use
SS and CDMA or TDMA 1o efficiently utilize

the frequency spectrum they will be allocated.
Commercial voice and data PCNs and PCS’s that
operate over cordless telephone-like ranges of up
to 5,000 feet between micro or nano cell sites
will also use various SS multiple access tech-
niques to achieve frequency re-use and spectral
efficiency.

Finally and most importantly, the major bene-
fit of spread spectrum communication is that da-
ta communications can be provided at data rates
of 10 or 20 times normal wired or narrowband
radio communications rates, with automatic pro-
tocols that virtually eliminate bit and message er-
rors. Thus, digital voice, computer-to-computer,
BBS, networking and other demanding commu-
nications can be provided error-free at a reason-
able cost. This data reliability and integrity are
the most important reasons for spread spectrum
communications.

INTERFERENCE FILTERS

ALINCO BATTERIES

Pico-dJ rolls up and hides in
his 4-ounce pocket-sized
holder, waiting like the Ge-
nie in a bottie till you need

Our specialty is eliminating
Broadcast Band Interference
from your receiver. Antenna and
powerline filters stop broadcast
energy from reaching your

DJ- 580

' EBP-22S 12v 800mah
Price $S65

2]
full-quieting signal punch

Call him forth and his glistening black weather
sealed lines reveal a sleew ena-fad haltwave an-
tenna ready to hang anywhere. Suspend in the

equipment. Also available are

receiver front end protectors that
prevent damage from static
electricity or lightning. Call
(503) 923-2540 or write for a
FREE information package.

Northwest Communication Laboratories
813 S.W. Highland, Suite C-310
Redmond, OR 97756
(503) 923-2540
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1691 MHz Weather
Satellite System

1691 MHz Hemt Pre-amp.

model TS-1691-P. Amp $299
1961 MHz Receiver

model TS-1691-Recvr $450
Decoder Board & Software

maodel TS-VGA-SAT4 $399

Low Loss (microwave) Coaxial Cable (65ft)
with connectors.

model 1691-coax ass'y $55
Track |1 Satellite Orbital Program. Tracks ALL

satellites, world map, print out $50
1691 MHz Loop Yagi Antenna

model 1691-LY(N) $99

1691 MHz Loop-Yagi Extension
mode! 1691-LY-XTN $85

Demonstration Disc (IBM-PC VGA compatibie)
of signals recorded from WX-SAT system. 35

Shipping: FOB Concord, Mass.
Prices subject to change without nolice.

==

=

SPECTRUM INTERNATIONAL, INC.
@ Post Office Box 1084, Dept. S

Concord, Mass. 01742, U.S.A.
Phone: (508) 263-2145
Fax: (508) 263-7008
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apartment cioset or patio doorway
Attach Pico-J to window glass or
Woo. curtain rod. He needs no radials for broad-
[T} band low-angle omni halfwave gain.

55:‘['[ Carry Pico-J with you for ameraenmes_ Hang
J::IIH in the motel when on the road. He Improves

| range, boosts reception, saves batteries.

Pico-J comes ready for work with 72" isclated
coaxial feedline and gold pin BNC., Typical
edge-to-edge SWR under 1.2:1. Hand-crafted

inthe US A
info 51 Modelis AnfennasWest
Box S0062-D 2Me
Prove, UT mm“ Order Hotline

84605 tessmesxize B00-926-7373
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ATTENTION ACC OWNERS!
AND ALL OTHER REPEATER
CONTROLLER OWNERS!

DVMS/1+
Digital Voice Mail System

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

* All features prompted by a pleasant
female voice!

* Storage limited only by available hard
disk space!

* Communicates with RC-85/96/850
using busy/data lines!

* 100 event advanced scheduler with real
voice clock/calendar!

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

= Many other features, too many to list here!

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

XPERTEK ELECTRONICS
5312 Ernest Road
Lockport, New York 14094
Call today! (716) 434-3008
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EBP-24S 7.2v 1500mah |

Price $60
$3 shipping & handling
Call us for Battery inserts
and Complete Packs

BATTERIES ARE OUR ONLY BUSINESS!

TNR Your Battery Store!
279 Douglas Ave, Suite 1112 Altamonte Springs, FL 32714

1-800-346-0601 FAX 407-682-4469
62 ON READER SERVICE CARD

TRAVEL
LIGHT.

EXERCISE.

American Heart
Association

£ 1992, Amencan Hearl Association
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Now, the Catch

Sold on spread spectrum yet? Sounds great
doesn’t it? Note, however, that above | described
how each type of spread spectrum worked when
\ each receiver was presumed 1o have PN synchro-
nization with its companion transmitter. This re-
quirement for PN sync is what makes spread
spectrum system design tough. There are three
major problems in spread spectrum PN systems:
acquisition, synchronization and tracking. All
y Call or Write for Free Catalog I“-'-—-—-_._,__H__? " three problems are part of the general problem of
[ PK-1§71*/PK-1K $78" VISA/AMEX PK-2$76* /PK-2K $Ea*5ﬂ —— Ps estimation and/or tracking of PN code phase
W/Relay *Request Quantity Price W/Relay 5’| | (timing) and frequency. These problems cause all
the complexity that is associated with PN system

Mail @ipo ‘Bommunications P.O. Box 2020 . y :
Order Pollock Pines, California 957: operations. Sync problems are slightly different

To: Emphasis is on Quality & Reliability iﬂ:ﬁllf“:fiiﬂtlp with each type of spread spectrum, bul'me’main
problem is the same. How does a receiver’s PN

. —— ——eee— generator rapidly, without significant loss of da-
The | ta, lock onto and track changes in a transmitter’s
Texas PN code generator? A complete answer to this
Bug Catcher question 1s really beyond the scope of this intro-
HF Mobile Antenna System R | ductory article; however, the secret lies in the de-
« HiQ air-wound coils 146/220/446 MHz sign of the receiver correlator and its related pro-
: “::::"cz“;f;flif:éfm perfor- EIS o cessing. Current commercial Part 15 equipment
Easy asvembly 10 meet akncet any The first VHFAUHF uses both serial (sequential or trial and error) and

. . Tribander with gainl Lk
configuration < parallel digital correlators. Many of these com-

* Fits standard 3/8-24 SAE mounts GAIN: 146 MHz 2.15d8 : : -
TG s Gtivbass fhRRts & Wik it mercial designs use custom ASIC or LSI chips to

SEND FOR A FREE BROCHURE! 446 MHz 5.548 accomplish the required PN acquisition and

Henry Allen WBSTYD Designed for use with tracking operations.

wood TM-T41A |
300-LUV-BUG-1 Toll Free order line u;d“h.;n IC-901A

903-527-4163 For Information lmerfa':i“g and Netwurking

GLA Systems e The latest generation of commercial Part 15
PO Box 425 SS radios, some soon to be available to hams (in
Caddo Mills, TX 75135 ; )

: a private correspondence with Mr. Dewayne
Hendricks WABDZP, president of Tetherless Ac-

DTMF/encoder

STEEL KEYS
SEALED GOLD CONTACTS

An ultra high quality DTMF Encoder
for absolute reliability and function.

® Conlacts are- Water Prool/ Dust Prool

® Compigtely Seil Contained — No RFI

® Simple 3-Wire Connection ® Oulput Level Ad;

® Wide Operating Range 5 1o 16vdc

® Wide Temperature Range -22"10 »160°F

® Supplied with instructions, Schematic, Template & Hardware

——

| ———— 75%

' 2
ATV - 5SB - FM - CW - PACKET - REPEATER / 2 Metens - 1.2 Ghz. | M ICROWAVE PrRODUCTS that Tetherless radios will soon be available 10
PO Mo Dewint DM, Stmny Tasus | Presssilfiers / Hover Anpltfier hams through PacComm in Florida), are easily
PD-144N-2FM | i ' Mhz.- 2. - : . _ oLy
= 144-148 Mhz. Preamp. Yes  FM 4-Swans=60W TR 175. | P.A. for repeater or commercial use. Out- m[crfac:.d o any asynchronous communications
DDGIIN 040 Mhe ¢ N I W TR 1ra | Buts: 1.5watt to the B5 wart rangs. Wa will equipment at data rates up to several hundred
PDA4ON 420430 Mhz.  » Yo A o $3W=18W TR 143, | custom bulld If desired. Power amps. for kB/sec. No special interface circuitry 1s required.
}-440N- - L NG Yi or 4-3W = /R 135, | use In the 800 mhz. region using the : ; i :
ﬁiijjgm'll - Lt; " Vi o1 j-:irw %G& %l& 5;2 "HOME VIDEQ" system t?anamitlargs Ex: The radio transmits and receives in half duplﬂx
: - . " Y2 or 4-5W = / . i ' AT . : '
Eiiﬁﬂﬁi“ " Fju " ;4& - 60W v E? E‘EvMENI FC-EWME; ATV Ellin; samplars for mode—that 1s, it either transmits or receives data
- - - y AW = &0 / : . Power Meater in . 1 . . .
P 440NM o Nal s U W oW 75| Sas MOVcee. niertigi at any instant of time. The terminal hooked to the
PD-430NM 2 S w 6w TR ng | Filters: 70cm. & 33cm. Aluminum Weld- \ : . :
PD-OON  902-928 Mhz No FM i W JOW 65 | ed 7 pole, $17000 and up. ANTENNA radio determines whether the radio is transmit-
PD-900MN 902928 Mh » Mo M L W , - - - - - : ik
PDIILHP 902028 Mhy. » No Linear = W g ] SNSRI BNESESY % SR & ting or receiving by setting the “Request to
PDIILHP 902.928 Mhs A e . 16W T/R 399, Z. Prices reasonable. Made in the 3O : ;
PD.33LP ‘ S <A e . W g | USA. All products are warranted Call or Send” line. Several options are available for

PD-3IHP . . O = W 125 | write for catalog.

PD-33VLP-} . . No Hybnd - : 123,
PD-3IVLEP c . - Lincar i = / 59,
PD-33 Doubler 70 cm. =33 ¢m . ; 1 W 65,
PD-33 Doubler 70 cm. =« 33 cm . - ES.
PD-IXDDN 1.2 Ghe Preamp N - . ASSOCIATES

PD-1200N-2 1.2 Gha = |BW

PD-1200N-3 12 Ghe a3 . | W= |6W T : :
PO 12 O Lo S Pt o < | 210 Utica St., Tonawanda, NY 14150

Preamplifiers: 2 mirs. - 2.3 Ghz. $215.00 - 139.00 (716) 692-5451

hardware/software handshaking with the “Clear
to Send” and “Device Carrier Detect” signal
lines. To summarize the typical SS radio capabil-
ity, the equipment can be thought of as a radio
combined with a digital modem and a form of
packet-radio-like TNC. Several of the commer-
cially available SS radios (some of the more

_,__;— Packet + AMTOR PACTOR! === commonly available commercial SS radios are

PACTOR is a new ARQ) radioteletype mode developed  port, full callsign support, and better error detection of sold b‘f GRE America, symbol Technologies,

in Germany. The protocol has been described in CQ-DL. packet, Proxim, Senses Data Corporation, Cylink,

and QEX publications, The PacComm PacT( }FE! l:[?ﬂll’llrﬂ*llﬂl' isfpmdm:uf‘ Emdn:r O’Neil Communications and Qualcomm) include
PacComm’s PacTOR controller features: \ ﬁ:;ﬁ:;é"“ﬁ‘; ]:::g:: e €580 06 AX.25, X.25 or TCP/IP networking protocols
e Supports PACTOR,AMTOR e Error-free data transmis-

and RTTY modes poi The PacTOR unit also Supports software or firmware. At the current time these

ON-line data ; E ' Fa ﬂTth?m]ifHE? ﬁ“’}:}‘ﬁ'? radios can use small networks that can be built
-line aaia compression ] our times r1asier an ing it wWical for modes =l .

R S 2 AMTOR! opcration. It will accept & call in up, entirely by software, with up to 32 or more
G R cither PACTOR or AMTOR and network nodes, thus providing limited PCN/PCS

e LED Tuning indicator omali i “or- e - et
IS status LEDs . L COe- capabilities. Typical SS radios in the network can

e Built in Message System o Automatic loghook function .. ;mijar 1o packet commands be designated to be a digipeater (a store-and-for-
accessable over the air and are easy to lcarn and use. 2 E1pe

PACTOR was desagned to overcome the shortcomings Complelc amateur callsigns are supported. ward, slngle-frequency repealer) bF software.

of both packet and AMTOR for HF operation. It com-  Nx9p Electronics carrics the full PacComm product line Several digipeaters can also be connected in tan-

bings the small frame size and synchronous handshake - .  Drard : ‘ A - SN

information and our special introductory price. We also : 2y o -
carry SoftWrights Terrain Analysis package for VHF yond simple “line of sight” radio ranges.

| N x 2P propagation studies (see Apnl QST pg 203 or CQ pyg 130),
il :5| Electronics 321 East Shore Trail, Sparta, NJ 07871 (201) 729-6927

Continued on page 77
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Simple Operation

Advanced Technology

“““““

Within Budget - Without Compromise

Just when you thought great audio and tough as nails construc-
tion were luxury features available only on the most expensive
models, and just when you thought simple, intuitive operation
was a thing of the past, along comes the Alinco VHF-FM HT,

DJ -180T.

Also Available
DJ-580T Dual Bander

ncredibly Tough !

Photo for Demonstration only- Abuse D
fre ranscener will void he warraniy

A different offset can be stored in each memory channel, and
most other functions can also be stored independently in each

memory channel. CTCSS encode
and decode comes standard. As
most QSO's on 2- meter are done
through repeaters, these special
features make the DJ-180T the
most practical HT to own. Alinco
has once again combined high-
technology with low-cost.

Check out the affordable
technology of the 90's.
Check out ALINCO.

W r'r
]
. :
Vg
Scay Ve
Cagy /
4 /
& il
-~ "o
o ;

-
¥

« Receive 130.0- 173.9 MHz
» CTCSS encode/decode built-in

2 watts standard, 5 watts with optional EBP- 28N battery pack

« High/Low power selection
» Selectable frequency step for quick QSY

Standard DTMF keyboard
Low battery indicator

"Busy” channel LCD indicator
Key Lock/ PTT Lock functions

« Auto Power Off

« Instant QSY to Call channel

- Monitor button

- Scan Modes

- Battery Saver design

- Supplied with Ni-Cd battery pack EBP-26N for 2 watts output, wall

charger, beithook, and strap

- Optional accessones: EBP 28N Battery pack for 5 walls outpu!

EDH-11 Drycell case, EDC-45 Quick charger, EMS-9 Speaker-
microphone, EME-12/13 Headset with VOX/PTT. EME-15 Tie-pin
microphone, EDH-12 DC Jack adaptor .EBC-6 Mobile bracket,
ESC-18/19 Soft case, EJ-14U 50ch Memory unit, EJ-15U 200ch

Memory unit.

ALINCO ELECTRONICS INC.

A L , N co 438 Amapola Avenue, Unit 130, Torrance, CA 90501
I-I,‘E i .;!l.}'l t‘l lF-Sh I.h [-l,."ll i ; il:!r f“]ﬁ-ﬂ*iﬁ

nLINCD ELECTRON'CS INC_ Specification and features are subject to change without notice or obligation
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Homing IN

Number 9 on your Feedback card

Joe Moell, PE., KOOV
PO Box 2508
Fullerton CA 92633

What's That Whirligig?

“Do you have a TV In your car?”
Questions like that from passers-by are
common when hams gather for hidden
transmitler hunts, usually called foxhunts
or T-hunts. The yagis and quads that
mos! competitors in my area use for 2
meter radio direction finding (RDF) look
a lo! like television antennas, so they are
big-time attention-getlers. No one gets
more stares than JaMi Smith KKECU of
Pasadena, California. His quad is long,
tall, and continuously spinning at 40 rpm!

Last month's column showed how a
display with a storage type cathode ray
tube (CRT) gives far more useful RDF
data than an S-meter when you're hunt-
ing with a beam. The concept, originally
used on the ham bands by the late Jim
Davis WEDTR, has been updated and
improved by KKG6CU. He motorized his
antenna for continuous rotation and
bearing readout.

This month you'll see how JaMi built
up his system from inexpensive surplus
components and read some hints to help
ambitious RDFers build their own. You
may nol be able 1o make an exact dupli-
cale but you can achieve the same re-
sulls using hardware that's readily avail-
able, plus your own ingenuity.

It's Not Covert

JaMi supports his six-element quad
with an A-frame almost three feet high
(see Photo A). The frame sits atop a bi-
cycle rack that is firmly attached to the
rain gutter. Pillow blocks hold the 3/4-
inch o.d. mast in two places, 21 inches
apart, with the drive mechanism in be-
tween (see Photo B). The AC gearmator
turns at 72 rpm, coupled with a 13-inch
bell to the 40 RPM mast.

Parking garage clearance? No prob-
lem. The A-frame lowers to the rear on
ninges {see Photo C). The whole assem-
bly adds only abou! a fool of height to
the vehicle when lowered. JaMi says
he's eyeing worm gear drives to aulo-
mate the raise-lower function, but it's

Radio Direction Finding

manual for now.

KKE6CU's display unit is a Tektronix
Model 603 medical monitor. It writes
traces on the screen continuously until
the ERASE button is pressed. When
evaluating a storage oscilloscope for use
in this application, look for external in-
puts on both left-right (x) and up-down
(y) axes. Amplifiers for both axes must
work at DC and have the same scale
factors (volts per division).

JaMi uses a DC-10-AC inverter to
power the CRT maonitor, the motor, and a
+/-15 volt DC power supply for the inler-
face circuil. His 400-watt Tripp Lite
square-wave inverter is nol recommend-
ed for inductive motor loads, but the 50-
walt motor and the 125-wall monitor
have worked fine with it so far.

Electronic Trigonometry

A beam and receiver S-meler give
signal strength information as a function
of pointing direction (azimuth). This data
is in "polar” form. You may remember
from & math class that polar coordinates
are represented by an angle (signified by
the Greek letter theta) and the radius (r).
The magnitude of r is proportional 10 Sig-
nal strength.

To display polar data on an oscillo-
scope monitor, it must be converled 10
and y axis voltages. The value of x
equals r times the cosine of theta. The
value of y equals r times the sine of
theta. Thal means we need a device thal
outputs voltages proportional 1o the sine
and cosine of the beam pointing angle.

Such a device exists: the sine-cosine
potentiometer, You won't find one at your
local parts store because they are used
only in specialized applications such as
servomechanisms and robolics. But try
nearby surplus outlets—you might get
lucky. JaMi found a good one lor less
than a dollar.

These pots have special windings
that generale voltages proportional 1o
the sine and cosine of the shaft angle
when the pol is connecied o equal posi-
tive and negative voltages. Several mod-
els are available from Servo Systems
Corporation, 115 Main Road, PO Box
97, Montville NJ 07045-9299; telephone:

S-METER

100K

o= HORLE

Y-VERT

-

Figure 1. Basic polar-to-rectangular converter and pattern generalor. The sine-
cosine pol is shown as a bridge of four resistive seclions and two wipers, bul most
units actually have a single tapped winding on a square board inside.
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Photo A. Heads lurn when JaMi Smith KK6CU goes on foxhunts with this array. It
spins at 40 RPM and displays bearings on a slorage oscilloscope.

(201) 335-1007, for a catalog. Prices
range from $18.50 to $69.50 each. The
minimum order is $30.

If you can do so without damaging it,
peek inside your sine-cosine pol to see il
it is designed for rolation in a specific di-
reclion. Some unils have the wiper arm
configured to "pull® across the winding in
one direction. If you rotate in the oppo-
site direction, the wiper “pushes” across
the winding and the pot will wear out
quickly.

Use care mounting the pot on your
antenna masi, particularly if it has a 1/8-
inch diameter shafl. Allow a littie side-io-
side play so that damaging shear force is
not applied to the shaft. But don't allow
much rotational play, as that will cause
bearing errors. JaMi supporis the pot by
the wiring harness, as shown in Photo D,

Figure 1 shows the polar to x-y con-
version schemalic. The op-amps operate
near DC, so compensation is not critical,
A 1458 dual op amp (RS 276-038)
should work fine. JaMi used two sections
of an LM324C (RS 276-1711).

Each stage inverts the S-metler out-
put, so equal bul opposite polarity “r
voltages are applied lo the sine-cosine
pot windings. Using two identical inverter
stages assures symmetrical low
impedance drive.

On the pol JaMi used, a Computer In-
struments Company mode! 106-1, one
inverter output goes to pin 1 and the oth-
er to pin 2. Sine and cosine outputs are
pins 3 and 4. Two pins on this po! (5 and

6) are connected to signal ground. Yours
may have only one ground pin, or it
might have two separale Sections, one
for sine and one for cosine.

The S-meter Input level and the gain
of U1la are such that Jami gets full-size
scope patterns with signals that barely
move the receiver's S-meler. As he ap-
proaches the T and the traces go off the
scope face, he adds RF altenuabion be-
tween the antenna and the receiver to
shrink the pattemn.

A Cheap Joint

The next dilemma is getling the sig-
nal from the spinning antenna 1o the sta-
tionary receiver with minimum |oss.
Prices for coaxial rolary couplers (some-
times called “rotary joints") start at a
budget-busting $450 each at specialty
coax product suppliers like Pasternack
Enterprises. Furtharmore, they must be
mounted to the bottom end of the mast,
which is where the sine-cosine pot also
needs to go.

KKE&CU’s solution was to make an in-
line rotary coupler out of a two-element
continuous-turming potentiometer. Two
elements are needed because an insu-
lated slip ring is required for the coax
shield as well as for the cenler conduc-
tor. if you take the easy route and try 1o
couple the shield through the bearing of
the pot, you'll have a very noisy syslem.

It's simplest to convert a pot having a
1/4-inch diameter shalt. “Most continu-
ous-turn pols, including this one, have



Have you been trawling the bounding main for a new product? We have just
netted it—the TP-38 microprocessor controlled community repeater panel which
provides the complete interface between the et Ty
repeater receiver and transmitter. Scuttle
individual tone cards, all 38 EIA standard
CTCSS tones are included as well as time and hit accumulators, programmable
timers, tone translation, and AC power supply at one low price of $595.00. The $595.00 each
TP-38 is packed like a can of sardines with features, as a matter of fact the only $59.95 DTMF module
additional option is a DTMF module for $59.95. This module allows complete $149,95 Digital CTCSS module
offsite remote control of all TP-38 functions, including adding new customers or
deleting poor paying ones, over the repeater receiver channel. wi[h

Other features include CMOS circuitry for low power consumption, non-volatile vai[ablﬂ y
memory to retain programming if power loss occurs, immunity to falsing, pro- Ngw a CTCSb
grammable security code and much more. The TP-38 is backed by our legendary ; i,tﬂl
| year warranty and 1s shipped fresh daily. Why not set passage for the abundant waters Di5
of Communications Specialists and cast your nets for a TP-38 or other fine catch.

COMMUNICATIONS SPECIALISTS, INC. @
B 426 West Taft Avenue + Orange, CA 92665-4296 |
Local (714) 998-3021 « FAX (714) 974-3420 e
Entire US.A. 1-800-854-0547

. VISA |
===
CIRCLE 10 ON READER SERVICE CARD
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Fhoto B. A gearmotor and bell drive the mast, which rotates on two pillow block
mounts. The antenna coax goes down the inside of the new brass shaft of the
rotary coupler, located between the pulley and the sine-cosine pot.

FPhoto C. JaMi can fold the entire antenna assembly down on the car top for
low-clearance siluations.
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some kind of insu-
lated slip ring as-
sembly bonded to
the shaft,” JaMi
says. "l carefully
disassembled it
and put the shaft in
a vise. Then | took
a scribe and a little
mallet and very
gently chipped
away the epoxy so
that | could remove
the two slip rings
and their insulators
intact from the
shaft, which is dis-
carded.

°| replaced the
shaft with a piece
of 1/4-inch o.d.
hobby brass tub-
ing, one foot long. |
soldered a piece of
7/32-inch  o.d.
brass tubing inside
the 1/4-inch tubing
to reinforce it. | slid
one of the slip
rings on the tubing
and bonded it in
place; then | put
the second one on,
set for the same
spacing as on the
original shaft, and bonded it. The solder-
able connection points on the rings
should face each other.

“After the glue set up, | used a rat-tail
file to gently make a little slot in the
tubes (forming an oval) between the slip
rings, then deburred it. The coax from
the antenna comes down the mast, into
this tube, and out to the slip rings. De-
spite the higher loss, | recommend RG-
178 teflon-dielectric coax. You can use
RG-174 if you're very careful not to over-
heat it.

"By cuiting a square end on the coax
and curling it just a tiny bit, | could feed
the coax down the hollow shaft and out
through the oval hole. Then | stripped
the shield and center conductor in the
normal manner and soldered them to the
slip ring rotors.

“| removed the windings to minimize
stray capacitance. Finally, | reassembled
the pot, making sure that the coax pig-
tails didn’t protrude and interfere with
anything inside the enclosure. The sta-
tionary coax connections (RG-58) go to
the rotor terminals of two stages, as
shown in the photo.”

JaMi has some additional sugges-
tions for anyone duplicating this conver-
sion: “The original shaft probably had
one or more C-rings to hold it in place.
You may have to stack washers or shims
onto the hollow brass shaft to maintain
proper spacing and avoid end play.

“Lubricate the wiper to prevent noise
and avoid excessive wear,” he adds.
“You'll need to re-lube it occasionally, so
drill a 1/16-inch hole in the body. You
can spray tuner lube through the hole as
needed. The hole should be located
where it will not allow easy water entry.”

Safety First

When constructing and using an RDF

r. Close-up of the two-stage pot
rotary coupler (above) and the special sine-cosine pot
(below) on the mast bottom.

I -

maodified into a coax

system like this, keep safety in mind at
all times. Use extra care in designing
and building your motorized antenna.
Mount the beam high enough that it can't
strike someone standing next to the car.
Fasten the frame securely to the vehi-
cle—suction cups aren’'t good enough.

Pay close attention to balance, distri-
bution of weight, and center of gravity.
An antenna that breaks up or sheds
pieces on the highway could injure
someone following, or cause a serious
accident. JaMi says he arranged for
someone to serve as a spotter, trailing
his car during initial tests to watch for
mechanical instability in the antenna
system.

There is also potential danger in the
120 volt AC power system. Carefully
ground the chassis of the storage moni-
tor and all other equipment to the vehicle
frame. Do not leave AC terminals on the
motor, or any other equipment exposed.
Cover or tape them up. Don't use the
system in wet weather unless you have
a waterproof cover for the motor and
other exposed AC-operated items.

A good engineer is never content with
his or her creations. KK6CU is no excep-
tion; he's trying out new bells and whis-
tles constantly. He has incorporated the
¥ and y outputs from a Radio Shack flux-
gate compass sensor through a swiich
to put a “north dot” on the CRT screen.
When his rotatable screen-mounted pro-
tractor is aligned with the north dot,
bearings are relative to north instead of
relative to vehicle heading. He is working
on new offset circuits to subtract the
noise floor from the scope trace.

JaMi and | welcome your letters with
guestions on this unusual RDF scheme,
but please enclose a self-addressed
stamped envelope if you want a person-

al reply. 73]



REMEMBER...A LOW COST POWER PACK

ML) | For High Performance in Repeater
' Technology, Go with the Leader—

LH_\J'-L‘,I \IV:-?F"
<5 s.7RBasi
e ic Repeater

® “Stand Alone"
or use with
your controller

SUPER PACKS FOR Aetan >° | o' \s
ICOM 2/4SAT, 24AT & W2A o \¥ Qe
4 BF~333$?"423“57[]5““‘3“ ® 10-40 WattUnits .-1“
BP-84 7.2V 1000mah “ 2M, 222, 440 MHz S
. ﬁﬁ?.ﬂﬂ ® Super Sensitive/Selective Receivers  For that new Machine—Spectrum
EXTENDED §  BP-84S 7.2V 1400mah ¢ Unusually Good Repeat Audio makes 2 lines of Repeaters—the
Bty $63.00 . . ;::‘:3::;"*""“3“"& HIEDRENSS Deluxe SCR1400 and the new basic
o BP-Eﬁsg%g ggﬂma ; low cost S-7R line.
. —— i e —————————
BP-114S 12V 800mah B The S-7TR Repeaters maintain the
$79.00 quality of design, components and
construction which have made Spec-
?’EEFPEIIEJEE%EE?;#&g trum gear famous throughout the
BP-7S 13.2V 1200mah ... $65.00 world for years.
BP-85 9.6V 1200mah ... $65.00 || § | However, all of the “bells & whistles'’

have been eliminated—at a large cost
savings to you! The S-7TR is a real
“work-horse’’ basic machine designed
for those who want excellent, super-re-
liable performance—but no frills! For

CALL FOR OUR

SPECIAL OFFERS

i %5 FNB-2 10.8V 500mah
’i\h FHE-12‘$%?uﬁuﬂmah use as a complete “stand-alone’’ unit,
I v“ $45.95 or with a controller.
FNB-14S 7.2V 1400mah
\ 559.75 Of course, if you do want a Full Fea-
GREAT FNE'ZE;&%HW“"‘“ tured/Super Deluxe Repeater with
VAESU VALUES! FMB-Z?EE 152'a'uﬂﬂumah Full panel metering and controls, and

a complete list of ‘built-in’ options,
then you want our SCR1400—the
new successor to the ‘“‘Industry Stan-
dard’” SCR1000/4000.

NEW BATTERIES
AVAILABLE. CALL!

/P"‘-.__,____“'-_-_-)

KENWOOD g
PB-8S 12V 800mah r\u:/!
$59.00
PB-13S 7.2V 1200mah v
$49.75

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

SCR1400
PB-25/26S 8.4V 900mak REPEATERW/150 WT.2MAmp W,,g e inaiibsa bl s
$65.00 &30APOWERSUPPLY. h { SRS, PN S SANIES) S 30
(All items available separately) Z ﬁ
Manufactured in the U.5.A: with matched cells, these L Complete Line of VHF/UHF Rcvr.
Super Packs feature short circuit and overcharge protection, & xmtr- l.il'll\l Bﬂardﬁ & AESEI‘H'J“HE
. % Shown in optional cabinet.
rranty. A a ks in stock
pai i e el , _ | also available. Plus ID, COR, DTMF
CALL UUS TO DISCUSS YOUR BATTERY REQUIREMENTS. Call or write today for details and prices! Control Bds., Antennas, Duplexers,
et your orderinA.s e Cabinets, etc. Inquire.
@ Sold Factory Direct or through Export Sales : 1
Reps. only.

Add $4.00 5 & H FOB FIRST BATTERY, $1.00 FOR EACH ADD'L
BATFEFI‘-’ .S ONLY. Connecticut residents add 6% tax.

A i A | SPECTRUM COMMUNICATIONS CORP.

_ 80063498132
In Connecticut 203+264+3985 — FAX 203+262°6943 1055 W. Germantown Pk, S4 ¢ Norristown, PA 19403 ¢ (215) 631-1710 * FAX: (215) 631-5017

CIRCLE 68 ON READER SERVICE CARD CIRCLE 51 ON READER SERVICE CARD
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Compiled by Hope Currier

S1

|*COM SDP—-600 SIMPLEX/DUPLEX SMART PATCH

a2 53 REC TEL

PWH

j*COM

The Madel SDP-600 autopatch
irom j*Com is a low cos! microproces-
sor-controlled interface between a
VHF/UHF transceiver and a telephone
ling, allowing the user to make and re-
celve telephone calls from any HT or
mobile rig within range of the base
station. Installation consists of con-
necting the autopatch to the rig's mi-
crophone and speaker jacks and plug-
ging in an AJ-11 telephone jack. Con-
trol and programming of the autopaich
is done by DTMF tones issued from
the remote. Separate user-pro-
grammable access password codes
can be set up for local and long dis-

tance dialing. And, unlike other low
cost autopatches, the SDP-600 can be
used in full duplex mode with a dual-
band transceiver, so both parties can
hear each other at the same time.
Simplex mode can also be used. With
the reverse patch oplion enabled, in-
coming calls will cause a shor ring-out
over the air and the user can then an-
swer the call using his access pass-
word code.

The SDP-600's introductory price is
$199.95. Contact jCom, Box 194, Ben
Lomond CA 95005; (408) 335-9120;
Fax: (408) 335-9121. Or circle Reader
Service No. 201.

(c) 1992
hamtronics, inc.

TD-4

HAMTRONICS

The TD-4 Selective Calling Module
from Hamtronics is an economy touch-
tone decoder with one latching output.
This versatile module is primarily de-
signed to mute the speaker of a receiv-
er or transceiver until someone calls by
sending four-digit DTMF signal, thus
making it unnacessary to listen lo all
the activity on a channel just so some-
one can call you once in awhile. The
TD-4 also may be used to tlum on an
autopatch or other device which re-
quires a simple ground to activate it
The four-digit DTMF address is easily

set in the field with wire jumpers. The
2-3/4-inch-square PC board is easily
packaged for custom installations, and
it cperates on 12 VDC.

The TD-4 is $49 in kit form or $89
wired and tested. For more information
or a complete catalog, which also in-
cludes all Hamtronics' VHF/UHF trans-
mitters, receivers, repeaters, convert-
ers, preamps and accessories, contact
Hamtronics, Inc., 65-E Moul Rd., Hilton
NY 14468-9535; (716) 392-8430, Fax:
(716) 392-9420. Or circle Reader Ser-
vice No. 206.
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INTERFLEX SYSTEMS

InterFlex Systems has released the
KaGOLD DualPort for Kantronics
TNCs, the KAM and all KPC units; and
PKGOLD Enhanced for AEA TNCs.
KaGOLD fully supports dual-port oper-
ation, mixed modes including AMTOR,
RTTY, CW and packet. Three file
transfer methods are supported, in-
cluding remote send/recelve as well
as lext files and brag files. The packet
conference bridge is easy lo use and
supports multi-level conferences and
cross-port conferences on two portl
units, useful for nels, emergencies
and group discussions. The built-in
logging feature also handlies automatic
exchange of name, QTH and QSL in-
formation with other GOLD users, and
many more advanced features. In-
stead of fixed-length buffers, PkGOLD

and KaGOLD support huge scrollback
bufiers that are dynamicaily allocated
(memory given to activities that need
it), with up to 250K of scrollback on
most systems. They have fast installa-
tion and startup and run in Host Mode
for high performance. The built-in Clip-
board editor's cul/paste feature makes
traffic handling and message storage
and retrieval a snap. Both come with a
95-page bound manual, an extensive
online help system for all paramelers
and operating modes, and a quick rel-
erence guide.

Each program is $79.95 pius ship-
ping and handling. For more informa-
tion, contact InterFlex Systems, P.O.
Box 6418, Laguna Niguel CA 92607;
(714) 496-6639; Fax: (714) 496-8041,
Or circle Reader Service No. 202.

EUR-AM ELECTRONICS

EUR-AM electronics is offering an
adjustable mount (up to 25 degrees)
for PL or N type connector antennas
(like Diamond, COMET, elc.). The
mourt is currently imported from WiMo
(Germany) and comes with 12 feet of
HG-58 coax permanently connected in

either vertical (fenders) or horizontal
(roof) fashion. The N type is $36; the
PL type is $33. For more information,
contact EUR-AM Electronics, P.O. Box
990, Meredith NH 03253-0090; Fax:
(408) 866-4311. Or circle Reader Ser-
vice No. 203.

TRIPP LITE

The new ISOBAR(R) Ullra surge sup-
pressor from Tripp Lite has a revolution-
ary new design, featuring diagnostic indi-
cators and a new comprehensive war-
ranty. Using multicolored indicator lights,
the ISOBAR Ultra can detect and display
wiring faulls, loss of power and integrity
of the surge protection circuitry, alerting
the user to problems before equipment is
tumed on. This series also leatures new
Lifetime Ultimate® Insurance, which
guarantees every Ultra model and the
connecled equipment against surge
damage (including direct lightning
strikes) for life, up to $25,000. If surge

damage occurs, the ISOBAR Ultra and
connected equipment will be repaired or
replaced free.

Each ISOBAR Ultra also features ex-
clusive isolated filter banks to prevent in-
lerference between connected compo-
nents, two or three UL listings, multiple
hiltering components and a rugged all-
metal case. They are available in 4-, 6
and 8-outlet models, with optional
fax'modem protection. For prices and
more information, contact Tripp Lite, 500
N. Orleans, Chicago IL 60610-4188,
(312) 329-1777, Fax: {312) 644-6505.
Or circle Reader Service No. 205.

MIDWEST WOOD PRODUCTS

Midwest Wood Products has intro-
duced a new clock made of solid oak and
measuring 10-3/4" by 19°. It comes with a
frame for either size U.S. license and has
non-glare lenses for both the movement
and display frames. The guartz move-
ment is U.S.-made, runs on one AA bal-
lery, and is warranted by the manufactur-

slained, and has a polyurethane finish.

This clock is available in a 12-hour or
24-hour version for $69.95 plus shipping.
For more information and/or a complete
catalog, contact Midwest Wood Products,
16141 24th Ave., Coopersville Ml 49404,
(616) 677-3706. Or circle Reader Service
No. 204.

er for six years. The wood and
display frames are warranted
for one year. The letters on the
clock are self-adhesive and are
easily changed if you upgrade
or move and change your call-
sign—the necessary letters and
numbers will be supplied for $1.
The hardware is brass, includ-
ing the bezel, and the clock is
available with a natural finish or




HF Equipment Regular SALE

IC-781 Kr:un’psﬁuners;: ............ # $6529.00 5298

IC-751A 9-band xcvr/SW rx............... $1629.00 1348
PS-33 Internal power supply............. 239.00 219%
IC-735 HF xcvr/SW revi/mic............ % 1149.00 949%
PS-539 External power supply ........... 239.00 213%
AT-150 Autumatm antenna tune 1169 00 399%

IC-725 HF xcvr/SW rcvr/mic............... $893.00 729%
AH-3 Automatic antenna tuner......... 512.75 449%
IG-728 HF xcvr/SW revi/mic............ %#1099.00 899%
IC-729 HF xcvr/SW revr w/bm ..............1419.00 1168
AT-160 Antennatuner........................413.00 349%

|C-2KL HF solid state amp w/ps........ $2119.00 1768
IC-4KL HF 1 kw amp w/ps .............. « /459.00 5998

COMBO DEAL:
Until 11/30/92 SAVE on the purchase of a IC728
or IC-729 along with the AT-160 tuner.

IC-728/AT-160 Reg. $1245° e Combo $1129
IC-729/AT-160 Reg. $1517% ® Combo $1398

In addition, until 10/31/92, you can apply a
360 ICOM Discount Coupon (below) to the
IC-728/AT-160 making your price only * $1069

IMPORTANT! You have only until
10/31/92 to take advantage of ICOM'S
"Back to the Shack Sale" DISCOUNT
COUPONS on the following items
(also shown with a # in this ad).

$200 Off on: 781, 4KL, RP4020,
R9000

S60 OFf on: 728, 735, R100, R-71A,
R72, R7100

$40 Off on: 2410A/AB, 901, 1201,
2SRA, 2AT, PS-70

S20 Off on: 275H, 228H, UX-19A, UX-
39A, UX-49A, UX-97, UXR91A, UXS92A
$10 OfFf on: W2A, 24AT, 02AT/HP, 28H,
4SAT, 4SRA

All prices subject
to change without
- notice -check
with salesperson

‘ﬁ.fHF:’LIHF E!-ase Transcewers HEUIar SnLE
IC-275H 100w 2m FM/SSB/CW ....... * $1589.00 1298

|C-475H 100w 440 FM/SSB/CW ........... 1819.00 1498

IC-975A 25w 6/10m xevr/ps ............D 1455.00 1158
|C-975H 25w 100w 6/10m xevr ............ 1699.00 1398

IC-1275A 10w 1.2GHz FM/SSB/CW .....D 1924.00 1598

VHF/UHF FM Transceivers Regular SALE
IC-28H 45w 2m FM/TTP mic ............ % $389.00 329%
IC-228H 45w 2m FM/TTP mic ............ #* 429.00 349%
IC-229A 25w 2m FM/TTP mic ................. 439.00 369%
IC-229H 50w 2m FM/TTP mic ................. 439.00 369%
IC-38A 25w 220 MHz FM xcvr.....ooee....... 439.00 369%
IC-449A 35w 440FM xcvr/TTP ... 029.00 439%
IC-1201 10w 1.2GHz FM/SSB/CW ...... & 849.00 719%

Dual band FM Transceivers Regular SALE
IC-2410A 25w 2m/440 FM/TTP micD  $889.00 729%
IC-2410H 45w 2m/35w 440 FM/TTP ....... 939.00 769%
|C-3230A 25w 2m/440 FM/TTP mic ........ 739.00 619
|C-3230H 45w 2m/ 35w 440 FM/TTP ...... 839.00 699%

Multi-band FM Transceiver Regular SALE
IC-901 50w 2m/35w 440 FM xcvr... % $1069.00 879%
UX-R91A Broad band receiver unit # 539.00 449%
UX-19A 10w 10m unit... .. 731900 269%
UX-59A 10w 6m unit. .. ciinee 309.00 3195
UX-S92A Zm SSB/CW mndule % 639.00 5495
UX-39A 25w 220MHz unit ... .#479.00 399%
UX-129A 10w 1.2GHz unit................... 589.00 489%
UX-49A 440MHz module for IC-900 .... 4 369.00 319%

IC-970A 25w 2m/430MHz xcvr/ps......... 2839.00 2348
IC-970H 45w 2m/430 MHz xcvr/ps........ 3079.00 2548
UX-R86 50-905 MHz receive unit........ 419.00 349%
UX-37 1.2GHz band unit ............... % 1059.00 899%

VHF/UHF Mobile Antenna Regular SALE
AH-32 2m/440 Dual Band mobile ant..... $ 41.25

VHF/UHF Repeaters Regular SALE
RP-1520 2m 25w repeater................. $2369.00 1968
RP-2210 220MHz 25w repeater ............ 2009.00 1658
RP-4020 440MHz 25w repeater. ....... % 2439.00 1998
RP-4020/50W 440 50w repeater...... # 2649.00 2198
RP-1220 1.2GHz 10w repeater ............. 2759.00 2298

Order Toll Free: 1-800-558-0411

AMATEUR ELECTRONIC SUPPLY -

5710 W. Good Hope Road; Milwaukee, Wi 53223 ® Phone (414) 358-0333

AES"® BRANCH STORES

WICKLIFFE, Ohio 44092 ORLANDO, Fla. 32803 CLEARWATER, Fla. 34625 LAS VEGAS, Nev. 89106

28940 Euclid Avenue
Phone (216) 585-7388

1-800-321-3594

621 Commonwealth Ave.
Phone (407) 894-3238

1-800-327-1911

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 2mHI................. $419.00 349
IC-P3AT 220MHz HT ........... 419.00 359%
IC-P4AT 440 MHz HT .......... 469.00 389%
IC-2A 1.5w 2m HT * Closeout...... 199%
IC-2AT 1.5w 2m HT/TTP # 269.00 219%
IC-02AT/High Power 2m % 349.00 289%
IC-03AT 2.5w 220 HT/TTP ...329.00 279%
IC-2SAT 2m/TTP ...ovrerenrnen 379.00 309%
IC-2SRA 2m/25-905 rx. # 579.00 479%
IC-24AT Z2m/440MHz/TTP +# 459.00 379%
IC-3SAT 220MHz HT/TTP .... 359.00 299%
8 IC-4SAT 440MHz HT/TTP # 399.00 329%

IC-4SRA 440/25-905 rt.. *579.00 489%
IC-2GAT 2m HT/TTP........... 399.00 329%
|C-4GAT 440MHz/TTP ......... 399.00 329%
IC-12GAT 1.2GHz/TTP........ 519.00 429%
IC-W2A Zm/440 HT....... # 589.00 499%
IC-X2A 440/1.2HT .............. 749.00 629%

PS-70 2A power supply for HT's......... #*79.00 69%
Aircraft band handhelds Regular SALE

A-2 5W PEP synth aircraft HT ........... $5?5.DD 429%
A-20 aircraft HT w/VOR .. e 639,00 4698
A-21 Navicom Plus Aircraft HT ... ... b80.00 499%

- S

Shortwave Hecivers Regular SALE
R-1 100kHz-1.3GHz AM/FM pocket ... $539.00 449%

R-71A 100kHz-30MHz revr............. % 1209.00 989°%
RC-11 Infrared remote controller....... 74.75
FL-32A 500 Hz CW filter........cccoeovnee, 712,25
FL-44A S3B filter (2nd IF)................ 187.00 169%
EX-257 FMunit ..., 51.50
EX-310 Voice synthesizer ................... 62.00
CR-64 High stablity oscillator xtal..... 83.00

R-72 30kHz-30MHz SW revr........... % 1109.00 929°

R-100 100kHz-1.856GHz AM/FM... # $729.00 599%

R-7000 25MHz-2GHz receiver............ 1439.00 1198

RC-12 Infrared remote controller....... 74.75
EX-310 Voice synthesizer .................. 62.00
TV-R7000 ATV unit..ccoveeeseenn, 184.00 169%
SP-3 External speaker ..o, 08.25
CK-70 (EX-299) 12V DC option........... 13.75

R-7100 25MHz-2GHz receiver ....... & 1479.00 1228
R-9000 100kHz-2GHz all mode rec. 4 5859.00 4898

[ I —_—— . o
o=

‘We stock the entire ICOM fine, but due to

‘Space limitations some items, ﬁ&gemall%.
~accessories, are not listed in this ad. Fo

T

~other accessories not shown, piﬁ‘asé*“ call.

1com iﬁamt%§etm#£emarsﬂarw zw -
in Bellevue WA » lrvine, CA » Aiianta; GA *_
Bmhmrﬁ, B*ﬁ Gaﬂm .

-----

FAX: (414) 358-3337

Watch for Future
AES® Branch Store
Openings!




PERFORMANCE
AND VALUE
WITHOUT COMPROMISE

KRP-5000
REPEATER

| 2 METERS-220-440

The first choice in
Transmitters - Heceivers
Repeaters
Repeater Controllers
Power Amplifiers
Voice Mail Systems

Ham HELP

Number 11 on your Feedback card

Your Bulletin Board

We are happy to provide Ham Help listings free on a space available basis. 1o
make our job easier and to ensure that your listing is correct, please type or
print your request clearly, double spaced, on a full (8-1/2" x 11°) sheet of paper.
You may also upload a listing as E-mail to Sysop to the 73 BBS Special Events
Message Area #11. (2400 baud, 8 data bits, no parily, 1 stop bit. (603) 324-
9343). Please indfcate if it is for publication. Use upper- and lower-case lellers
where appropriate. Also, print numbers carefully—a 1, for example, can be mis-
read as the letters | or i, or even the number 7. Specifically menftion that your
message is for the Ham Help Column. Please remember to acknowledge re-
sponses to your requesls. Thank you for your cooperation.

Bullet Electronics marketed several
kits in the late '70's; among these
were “Grandfathers Clock” and “Super
Music Machine.” Construction instruc-
tions and schematics are desperately
needed. Will pay. Jack Christilaw
KO8l 38700 Ann Arbor Trail, Livonia
Ml 48150.

Wanted: Tube schematic for 3BP1
CRT. Also, schematic suggestions for
building a simple o'scope using this
CRT. Please send info by air mail.
David K. Hanson KBGEVM, SAUDIA,
F.O. Box 167 Cost Center 956, Jed-
dah 21231, Saudi Arabia.
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CA-Zx4WX
Gain & Wave:
146MHz 6.5dB
5/s wave x 2
446 MHz 9.0dB
Sfawave x 5
Max Power: 200 watls  Max Power: 150 watls

FL-628
Gain & Wave:
146MHz 3.5dB
» /2 wave
446MHz 6.0d8
5fawave x 2

FL-678
Gain & Wave:
146MHz 4.5dB
By wave
446MHz 7.2dB
5/s wave £ 3
Max Power: 150 watts
Length: 4' 11°
Connector:
UHF (PL-258)

CA-2x4MAX
Gain & Wave:
146MHz B.5dB
Sfpwavex 3
446MHz 11,948
55 wave x B
Max Power: 200 watts
Length: 17" B*
Connector:
UHF (50-239)

Length: 10" 2°
Connector:
UHF {50-239)

Length: 3' §°
Connector:
UHF (PL-259)

(714) 630-4541 = (800) 962-2611

GALL FOR COMPLETE CATALOG OR NEAREST DEALER
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CX-224 NMO — With NMO Connector

CX-224

Gain & Wave:

146MHz

1/2 wave
222MHz 3.6d8
B(s wave
446MHz 6.0dB
5/s wave x £
Max Power: 100 watis
Length: 3'
Cannector:
UHF (PL-259) OR
- . NMO (CX-224NMO)
1275 N. Grove Street. Anaheim. CA 92806

Sell your product in 73 magazine.
Call Sue Colbert or Dan Harper
800-274-7373

Modern, High-Performance Stations use
Antennas, Duplexers, Triplexers and Accessories!

ST, FatE

=

CA-2xdMB
Gain & Wave:
1§ﬁh‘1Hz 4.5dB
T/a wave
446MHz 7.0dB
B/a wave x 3
Max Power:
150 watls FM
Length: 4" 107
Connector: Connector:
UHF (PL-259) UHF (PL-2589)

il

CF-416A CF-4160K

CA-2x435R
Gain & Wave:
146MHz 3.8dB
58 wave
446MHz 6.2dB
g Wave x 2
Max Power:
150 watts FM
Length: 3’ 4"

2.15d8

B-20 NMO — With NMO Connector
B-10 NMO — With NMO Connector

B-20
Gain & Wave:
146MHz 2.15dB
1/2 wave
446MHz 5dB
5/a wave x 2
Max Power: 50 walls
Length: 307
Connector:
UHF (PL-259), OR
NMD (B-20 NMO)

B-10
Gain & Wave:
146MHz 0dB
1[4 wave
446MHz 2.15dB
1/2 wave
Max Power: 50 watls
Length: 12"
Connector:
LUHF (PL-259), OR
NMO (B-10 NMD)

Z2M-70cm DUPLEXERS CF-416A: All UHF Conns w/Leads
Power: 146MHz 800W
446MHz 500W

CF-4160K: All UHF Conns w/o Leads
CF-41601: Ditto, but 440 Input
N-male Conn. w/o Leads
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STARTEK

FREQUENCY COUNTERS

' mopEL 15-BG |

ULTRA HIGH SENSITIVITY
RF DETECTOR - COUNTER

=2 INCH LED BAR GRAPH
Regular $S220. value !!

$169.

SPECIAL LIMITED TIME OFFER
PLEASE MENTION THIS AD FOR SPECIAL PRICE

STANDARD FEATURES FOR ALL 6 MODELS

* 3 to 5 HOUR BATTERY PORTABLE OPERATION

e NI-CAD BATTERIES & 110VAC ADP/CHARGER INC.
» 1 PPM TCXO TIME BASE WITH EXTERNAL ADJ.

» 3 GATE TIMES, AUTO DECIMAL PLACEMENT

* HOLD SWITCH (WORKS PROPERLY- NO GATE CHG)
* 9-12VDC AUTO-POLARITY POWER INPUT

e StarCab™ QUALITY ALUMINUM CABINET

e COMPUTER AIDED CIRCUIT DESIGN

» TOP QUALITY COMPONENTS - SOCKETED IC's
;‘gﬁ;’ﬁfaﬁ Eiﬂfiﬂsqugﬂngﬂi'gjﬁirﬁﬂ :g*;g“éhgrmﬂ;ﬂg » COMPATABLE WITH MFJ-207/208 ANT. ANALYZERS
RF devices. Super'inr sans"rlivity, Iong'er battery operation, * FULL YEAR PARTS & LABOR LIMITED WARRANTY

high quality USA construction and sub-compact size are e« DESIGNED & ASSEMBLED IN THE USA
just a few of the reasons to select a STARTEK counter.

ACCESSORIES. SAME DAY SHIPMENT @
; Orders & Information
FTA0  TELESCOPING BNG ANTENNA.  ° 12.00 FACTORY  305.561-2211

#P-110 PROBE, 200 MHZ, 1X-10X 39.00 DIRECT Orders only =

#M207IC  CABLE FOR MFJ-207/208 10.00 ORDER 800-638-8050 I

LINES FAX 305-561-9133

TERMS: smppﬁm' ndling charges for Florida add $4 + tax,
lotal. ee $4. ! or accepled. Prices
398 NE 38th St., Ft. Lauderdale, FL 33334 & specifications subject to change without notice or obligation.

SELECT YOUR STARTEK POCKET COUNTER™ TODAY |

* NEW LOWER PRICES

jsoaooop| 'Soocoopop’ 3€0000a0p

1350 15-UHS 2500 =500 15-BG =S5-BG
1 MHZ - 1300 MHZ 1 MHZ - 1500 MHZ 10 HZ - 2400 MHZ 10 HZ - 3600 MHZ 1 MHZ - 1500 MHZ 1 MHZ - 3200 MHZ
QUALITY & ECONOMY ULTRA HIGH SENSITMITY HLZ INPUT -LO RANGE  HIZ INPUT - LO RANGE ULTRA HIGH SENSITMITY ULTRA HIGH SENSITMTY
(REPLACES #1500A) (REPLACES #1500HS) HIGH SENSITIVITY HIGH SENSITVITY 2 INCH BAR GRAPH 2 INCH BAR GRAPH

$129 *$159 *$189 $250 $SPECIALS $265




73 Review

by Larry R. Antonuk WB9RRT

The FS 73 Signal Cube’

Number 12 on your Feedback card

Nye Engineering

4020 Galt Ocean Dr. #606
Fort Lauderdale FL 33308
Telephone; (305) 566-3997;
Fax: (305) 537-3534.

Price Class: $159

Digital Field Strength Meter

Measure both absolute and relative field strengths.

orward and reflected power measured at

the transmitter can tell you quite a bit, but
not always the whole story. You may have a
VSWR of 1.1:1, and 250 watts out, but for
some reason you're just not making the trip.
What's the problem? It's obvious that what's
going into the coax isn’t getting out of the an-
tenna. The flat VSWR is just there to fool
you—it could be caused by several different
problems. You may have moisture in a con-
nector at the antenna that just happens to ap-
proximate 50 chms. Your receive signal may
be fine, since the connector may not break
down until it sees the high power transmit sig-
nal. You may have had moisture in the con-
nector last year, and by this year the moisture
has crept down the coax, causing it to become
very lossy—not unlike a 50-foot-long resistor.
At any rate, you begin to wonder why people
no longer talk to you, even though your trusty
wattmeter tells you that everything's OK.

At times like this, the tool to pull out of your
bag is your field strength meter. Short of a
QSL card, the only way to really measure the
effectiveness of an antenna system is to mea-
sure the field strength produced by the anten-
na—how much signal is actually being thrown
off into the ether by that tangle of wires on the
roof. Basic field strength meters consist of a
small antenna, a diode and capacitor to rectify
the RF, and a DC meter to display the level.
These meters are useful only for relative read-
ings, and tend to be somewhat lacking in the
sensitivity department. (In technical circles,
they are referred to as being “deaf as a post.”)

The Signal Cube

Enter the “Signal Cube” field strength meter
from Nye Engineering. The Nye Engineering
folks have mixed some traditional field
strength meter values with some new technol-
ogy, and have come up with a winner. The first
traditional value you'll notice is the quality.
Built into a 2.5" x 2.5" x 2"-deep cast aluminum
box, the unit is as solid as a rock. Another
quality feature is the unit's practicality—it
makes relative as well as absolute measure-
ments, from 100 kHz to 450 MHz. The Signal
Cube is splashproof (coffee??) and has a
range of 30 mV/meter to 30 V/meter. It's au-
toranging, and wideband—the only control
available is the on/off switch. A large 3-1/2-dig-
it display brings the device into the 20th centu-
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The Nye Engineering FS 73 Signal Cube digital field strength meter.

ry, making it easy-to-read and accurate, and
giving it a rather high-tech look. Two collapsi-
ble antennas pull out from each side of the
Cube, making a dipole that can be adjusted to
different lengths to change the sensitivity of
the meter.

Measurements

The addition of absolute measurements to a
meter of this caliber is quite an achievement.
For those unfamiliar with the concept, an ab-
solute field strength measurement is one that
is related to a given reference—in this case,
the number of voits/meter, derived from the
voltage impressed upon the two antennas. In
actual operation of the Signal Cube, this value
is calculated by taking a reading from the dis-
play, and using a chart (found on the back of
the unit or on the instruction sheet) to relate
the reading to the frequency of operation and
the lengths of the small collapsible antennas,
producing a value in volts/meter. On the other
hand, a relative reading is simply one related
to a previous reading. The actual value is not
of interest—we only care if the second reading
Is better or worse than the first.

To put things in perspective, relative read-
ings would be used to tune a transmitter. Your
only concern would be to watch your voltage
and current readings, and tune for a maximum
indication on the Signal Cube. It wouldn'
matter what the readings were, just so you
got the peak reading possible on the Cube.
Absolute readings would be useful to measure
the performance of, say, a 2m yagi antenna
you just built. You could set the unit up to
transmit in the open, then take readings a
fixed distance away at several points of the
compass. This information could be used to
plot a basic directivity graph. You could then
change the design and re-measure, or per-
haps compare a commercial antenna to your
design. (Commercial test ranges often keep
the field strength meter stationary and rotate
the antenna, but building a commercial test
range is beyond the scope of this article.)
Closer to home, you might record readings
from your HF antenna at several key spots
around town while your buddy keys it up.
Once a year or so you might repeat the exer-
cise, and get a jump on things the next time
you get that water in the connector!



JRL-2000F

Fully Automatic MOSFET

HF LINEAR AMPLIFIER

* 1 KW NO-TUNE POWER AMPLIFIER

* 48 MOSFETs SINGLE ENDED PUSH-PULL (SEPP) DESIGN
 BUILT-IN AUTOMATIC ANTENNA TUNER

* HIGH-EFFICIENCY SWITCHING POWER SUPPLY

5

l The JRL-2000F is the world’s first

MOSFET HF Ilinear amplifier,

high-speed automatic antenilz
with memory capacity of 1820 cha

designed using the same high tech-
nology found in JRC’s professional
high-power radio transmitters.
Featuring a heavy-duty power amp
that incorporates 48 RF power MOS-
FETs to ensure low distortion and
clean output up to 1,000 watts (100%
duty cycle, 24 hour) SSB/CW, plus a

nels for instant QSY. Plus a high
efficiency switching power supply
(80V-264V) with power factor cor-
rection to supress AC line currents,
an automatic antenna selector for
up to four antennas and a wireless
remote control unit.

JRC| Japan Radio Co, lid.

430 Park Ave, 2nd Floor New York. NY 10022
Phone : (212)355-1180 Fax : (212)319-5227

Telex : 961114 JAPAN RADIO NYK
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Other Uses

Of course, once you get your hands on the
Signal Cube the uses for it multiply. In addition
to the traditional applications, you can use the
Cube to measure the levels of RF floating
around the shack itself, perhaps caused by
faulty antennas, or maybe poorly shielded
equipment. The Cube can be used to tune a
ground lead, artificial ground, or an antenna
counterpoise. Paranoid users will find it useful
at work—the high sensitivity of the Signal
Cube makes it useful for ferreting out those
hidden transmitters bugging your office. How
much RF is coming out of your microwave
oven? How about the cellular phone on your
front seat? How about that color computer
monitor?

These last three examples are all “out of
range” of the FS 73, either below or above the
100 kHz to 450 MHz range, but they still pro-
duce usable readings on the instrument. They
just can't be converted to absolute field
strength readings. The readings are still useful
from a relative basis, however. For instance,
what's the best position of this computer moni-
tor EMI shield, in order to reduce the amount
of RF bombarding my cranium?

Operation

Operation of the Signal Cube could only be
simpler if it had an auto-sensing on/off switch!
You simply turn the unit on and read the dis-

play. The display blanks in the event of exces-
sive input—simply collapse the antennas, or
increase the distance to the transmitter. The
two antennas form a dipole, so there is some
directivity to the unit. For most situations, the
Cube is just rotated to give the highest read-
ing, which is therl noted.

This directivity and the high sensitivity make
the Cube of some interest to the foxhunter, es-
pecially during the end game. However, the
FS 73 lacks an external antenna jack, which
might be used to connect a higher-gain, more
directional antenna than would be necessary
in most foxhunts. In addition, the LCD readout,
while quite readable, has no bar graph—it's
designed mainly for measurements, rather
than peaks or dips.

Most of us aren't too familiar with field
strength measurements, but the sensitivity of
30 millivolts per meter is quite good. Translat-
ing this to reality, it means you can pick up a 1
watt, 440 MHz handheld at about 150 feet.
Holding the Cube in your hand tends to distort
the pattern, so two tapped holes are provided
to attach your own non-conducting pole.

The FS 73 Signal Cube is a great tool for
antenna experts, and for anyone who's inter-
ested in finding out where the invisible (and
sometimes insidious) RF is in his or her life.
Far from being a specialized instrument, you'll
find more and more uses for it on a daily

basis. &l

Measure Up With Coaxial Dynamics Model

83000A RF Peak Reading Wattmeter

Take a PEAK with Coaxial Dynamics “NEW" Model 83000A, designed

to measure both FWD/RFL power in CW

and FM systems simply and quickly.
Then with a "FLIP" of a switch,
measure “PEAK POWER" in most
AM, SSB or pulse systems. Our
Model 83000A features a complete se-
lection of plug-in-elements plus a 2
year warranty. This makes the
Model 83000A an investment worth
looking at. So go ahead, take a
“PEAK", you'll like “"WATT" you see!
Contact us for your nearest autho-
rized Coaxial Dynamics representa-
tive or distributor in our world-wide
sales network.

COAXIAL
DYNAMICS,
INC.

15210 Industrial Parkway
Cleveland, Ohio 44135
216-267-2233
1-800-COAXIAL

Fax: 216-267-3142

Service and Dependability . .
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.a Part of Every Product
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Enjoy NEVER
CLIMBING |
YOUR TOWER h

AGAIN Fi

ATE YOU TO0 SCareg Or To0 0id 1o Cimb? Never Cimb
again with this tower and elevator tram System
Voyager towers are 13 and 18 INCh triangular struc-
tures stackable to any helght In 7 1/2, E 3/4" or 10
SECTiOn lengths. Easy to Install hinge Dase, walk up
grection. Next plump ower with lieveling bolrs in base
MOunt rotor and iarge heavy Deams on Hagzer tram
3N WIth one Rand windn to top of tower for normal
DOErating posinion. Safety Iock Sysiam DDErares whnie
rasng O iowenng At BT @ OnesD, Convenent ang
a3te way 0 nstall and mantain your peam The g 3
OSiLUe TOWEr SYSTEm N3t vou C3n eMioy T0aay

SPECIAL TOWER PACKAGE: 50 ft hign by 18” face
ToOwWer kit, concrete footing section, hinged base,
HAZER kit, Phillystran guy wires, turnbuckles, earth
screw anchors, 107 mast, thrust bearing, tool kit
Qrounda rod and clamp, rated at 15 5q. frantanna Ioad
@ 100 MPH, $1974.85.

HAZER KITS

HAZER 2 for Rohn 25wy duty alum
wind icad

HAZER I for Ronn Sstcalum Bsg fr
wingd 1020

HAZER 4 for Rohn 25-hvy gaiv st 1659 ft
wind ipad

TB-25 Ball thrust bearing 2%4" max mast dia

1250 ft
324.85

252.55

305.95
74895

satisfaction guaranteed Call today and order e
by Visa M/C or mali check immeadiate dellvery L)

Clen Martin Engineering, Inc

Dept A
RR 3, Box 322,
Boonville, MO 55233

816-882-2734

FAX: 816-882-7200
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THE AMNSWER |5 GAP TECHNOLOGY *THE ANSWER IS GAP TECHNDLOGY

An Antenna with No Earth Loss?
Yes... the answer is GAP'S
revoiutionary technology.
| If you're lpoking for an anten-
| | na that can out perform the
' ' others and give you the edge,
CoMPLITILY you're looking for 2 BAP. The

Challenger DX-VIll iz the
revolutionary design  that
answers your demands for
multi-band operation and
unequaled efficiency with low
noise. This is the lechnoiogy
that eliminates Earth Loss
GAP delrvers from an elevated
feed your power doesnl
disappesr into the ground. Put
R up. Tum it on. No tuning. No
frustration, GAFP delivers
everything but the hassles.
[ And — GAP delivers at a
aaanen fraction of the cost of the
"'so-called” competition.

BACEFARD
Qi BOOE
The Challenger DX-V1lI
e U s 8 Tim VEm e Bw
e $229
e sappng

6010 Bidg B
N Ok Do Hwy
Vero Beach. FL 32067

(407) 778-3728

lorrewf Fregeneres Suialie

THE AMNSWER 15 GAPF TECHNOLOGY» THE AMNSWER IS GAP TECHNOLOGY
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Arv

Number 13 on your Feedback card

Bill Brown WBSBELK

/0 73 Magazine

70 Route 202 North
Peterborough NH 03458

High-Flying ATV in Utah

Quite a few groups have sent up
ATV-equipped high-altitude balloon ex-
periments this past year. One of the
more prolific (and ambitious) groups is
the Bridgerland Amateur Radio Club in
Logan, Utah. Over the past year BARC
has flown nine balloon experiments (two
were tethered) carrying amateur radio
equipment. Every payload on these
flights has been successfully recovered,
These initial flights carried a two-chan-
nel Radio Shack VHF receiver, a 250
milliwatt 2 meter beacon and a tone de-
coder that would activale a release
mechanism on command from the
ground. The early flights used a stan-
dard rubber weather balloon that burst
immediately upon reaching maximum
altitude. The seventh and eighth flight
used a special zero-pressure balloon
(made out of a plastic film) that could al-
low the payload to float at peak allitude
for as long as a day.

These initial flights helped give the

Ham Television

group the know-how and experience to
design payloads to withstand the ex-
tremes of the upper atmosphere, launch
large delicate (and expensive) balloons
and the ability to successfully track
down and recover the payloads wherev-
er they landed (usually in remote and
rugged terrain) using direction-finding
equipment. The following is an account
of their latest effort (the ninth flight), as
described by Harl Goodsell W7LTH.

The Super ATV Balloon

The BARC group decided to attempt
a flight using a newly designed super-
pressure balloon donated to them by
Winzen International, Inc., makers of
large high-altitude balloons and recov-
ery parachutes. A super-pressure bal-
loon is designed o go o a fixed altitude
and remain there for long periods of
time. It is conceivable thal it could re-
main at altitude for months, traveling
thousands of miles in the jet streams.
[Ed. Note: Imagine an ATV (or voice) re-
peater at 65,000 feel periodically floal-
ing across the country! Two-way con-
tacts over 600 miles apart could be reli-
ably established with P5 pictures from
such a system.]

Photo B. Liftoff of flight #7 using a zero-pressure balloon. Photo by Harl Goodsell

W7LTH.
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Photo A. Infiating the zero-pressure balloon for payload test flight #8. Pholo by

Gil Moore N7YTK.

The BARC Program

One of the goals of this program is 10
interest high school and university stu-
dents in science by llying their experi-
ments as part of a balloon payload. This
allows them to see the results in real-
time as the flight progresses.

The fifth flight carried the first of
these student experiments: a solar-
driven motor thal could be used for
maintaining a device in relation to the
sun. The sixth flight carried several hun-
dred paper gliders that were released al
about 2,000 feet as part of a Cub Scout
event. The glider that went the farthest
received a prize.

Gil Moore N7YTK, Adjunct Professor
of Physics at Utah State University and
a represeniative of the Rocky Mountain
NASA Space Grant Consortium, has
been the driving force behind these
balloon flights. He has been able to
obtain the special balloons and has
also helped with many of the expenses
incurred. Many of the local hams have
put in long hours designing, building
and testing the circuils used in the
payloads.

During a conference on balloons, Gil
met the folks from Winzen and showed
them a videotape of the BARC experi-
ments. He was asked if the BARC group
would like to fly one of their newly de-
signed super-pressure balloons. They
even offered to come out and show
them how to handle this special very

thin clear nylon material. As Gil later put
i, "1 just couldn't say no.”

The Payload

One of the goals was to have ATV on
board and to have a means of sending
real-time and delayed information down
from the payload. Stan Wellard NTUXC
took over as project coordinator and the
new payload started to come logether. It
contained a Motorola P50 2 meter FM
radio, a lone decoder board, a Campbell
Scientific data-logger, a P.C. Electronics
KPA-5 one-watt ATV transmiller on 434
MHz, an Olde Antenna Labs "mini-
wheel,” a Micro Video Products minia-
ture black and white CCD camera and a
High Technology Flight video overiay
board for the callsign ID (N7YTK). A
three-inch front surface mirror was
mounted at a 45 degree angie in front of
the TV camera and rotated by command
using a one-RPM motor to allow a full
360 degree view. A PacComm UMPAD-
4 micro powered TNC sent down packet
telemetry on 144.290 MHz via the Mo-
torola 2 meter FM HT. Kelly Vining
KE7WI built a separate 250 milliwatt
beacon transmitter that |Ded for 20 sec-
onds every three minutes on 145.550
MHz to aid in tracking the balloon.

There were sensors {o measure in-
side and outside temperature, as well
as ballery condition. There was a Mag-
ellan GPS (Global Positioning System)
receiver board thal would give the bal-



EVERYTHING

n the world of multi-mode

contollers, nothing tops the

DSP-2232 or DSP-1232 from
AEA. When you choose either the
dual port DSP-2232 or single
port DSP-1232, you'll have just
what you need to couple HF or
VHF/UHF (or both) transceivers
with a personal computer or
computer terminal. Each converts
incoming analog signals into dig-
ital data by means of a 12-bi,
high speed converter.

Developed by AEA — with
over 10 years of multi-mode con-
troller development experience — the
DSP-2232/1232 are the most advanced
and versatile controllers available any-
where. They give you the capability to
control all legal Amateur digital modes
popular on both HF and VHF. New
modems only require new software
which can be installed with an EPROM
chip, or downloaded from a telephone
BBS binary file into the DSP’s RAM. You
won't need to replace your DSP-2232 or

Single Port

Hultl-Mnda Cuntm =1
«Packet Morse Cade
* AMTOR ARQ -HH:‘TEIHHTEE'
«AMTOR FEC  *TDM
-H.gml-nl ‘Ei'mﬂl'
munmhathn

el
Sa E““E Mﬂdems i

1
o ik

HF FAX, APT FAX & SSTV

9600 bps G3RUH/KONG l -\
[ 2400 bps DP

Minimum |Rﬁ: Keying Modems

DSP-1232 as no new hardware or
modifications will be needed as new
modes become available.

Whatever you've thought about
doing in Amatuer radio, it's here in the
DSP-2232 /1232. All PK-232 MBX
modems (Packet, AMTOR, etc.). All
satellite modems (PSK, 4800 bps

PACSAT, G3RUH 9600 bps, U022 equal-

ized, 400 bps OSCAR-13). Analog
modems for HF FAX, FAX APT. and

LJROL

SSTV. 9600 bps KING/G3RUH for
terrestrial and satellite use. Each
also offers internal RAM for up-
loading modems, up to 36
simultaneous packet connections,
EPROM up to 2 Mbits, software
selectable radio ports, Mailbox
accessible through both ports,
dedicated printer port, RTTY digi-
fal noise gate, ARQ tolerance
command, etc.

The DSP-2232 adds even
more control with its dual port
gateway, front panel LCD showing
connect and packets status,
retrieval, call sign connected to, last call
monitored and “marquee” display of
received RTTY signals.

(zet control of your digital operat-
Ing position with the DSP-2232 or
DSP-1232 from AEA. You'll be on top of
the Amatuer radio world, too.

[o connect with the AEA dealer
nearest you or for product sheets,
call (800) 432-8873.

Advanced Electronic Applications, Inc.
PO Box C2160, 2006 - 196th St. SW, Lynnwood, WA 98036  Sales: (206) 774-5554




Photo C. Stan Wellard N7UXC (r) checks out the payload for the
ment (flight #9). The rotating TV mirror system is on the left and the GPS antenna (egg-shaped)
is shown sticking out on the right side of the payload. The radiometer is located inside with the

rest of the electronics. Photo by Harl W7LTH.

= S e T A h
Photo D. The super-pressure balloon payload (flight #3) is found just eight miles

northeast of Evanston, Wyoming. (1 to r): Jeff N7UWW, Mike KG7FZ and Mark

N7EVJ. Photo by N7TUWX.

loon's current position 1o within 300 me-
ters (latitude, longitude and the altitude).
A four-channel radiometer was oblained
to study the ozone layer. The data logger
stored data from the radiomeler, sensors
and the GPS receiver and downlinked
the information via packet on 144.290
MHz on command or automaltically at
two-minute intervals. The first three
packets gave the GPS position data and
the fourth packet gave the sensor data.
A cutdown system consists of two
electric pyro igniters controlled via the
tone decoder. On activation, it would
burn a farge “V" in the lop of the balloon
and also sever the line holding the pay-
load with its 12-loot parachute. There
was also a fail-sale limer just in case all
else failed. The payload weighed in at

just over 27 pounds. [Ed. Note: A pay-
load of this size requires a special FAA
waiver (four fo six pounds is the limil for
free-flight balloon payloads unless a
waiver is issued)]. In addition, two strobe
lights were on the system since the bal-
loon would be launched during dark-
ness. The payload was encased in a
rigid nylon framework about 12 inches
square and covered with 3/4-inch styro-
foam with an outside layer of metallized
mylar to act as a radar reflector. There
were three separate battery supplies
used to power different parts of the pay-
load.
This super-pressure balloon when ful-
ly inflated has a 26-foot diameter and a
volume of 9203 cubic feel. It can carry a
30-pound payload to 64,000 feel. Once
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super-pressure balloon experi-

there it could stay at that
altitude for weeks or
months.

The Flight

Early on the morning
of August 1st, Gil N7YTK
called the FAA from his
cellular phone and re-
ceived clearance for
liftotf. At exactly 4:00
a.m. local time the bal-
loon was released. It be-
gan slowly moving o the
north but was NOT ris-
ing! It tumed out that the
payload weight had been
miscalculated and nol
enough helium had been
pumped into the balloon.
The balloon was quickly
captured and brought
back to the launch site
for some additional heli-
um. At 4:07 a.m. the bal-
loon was again on ils
way and finally began its
journey.

The launch was planned for this early
hour so that the radiometer could look at
the ozone layer as the sun came over
the horizon. Also, one of the goals was
to see how the new super-pressure bal-
loon would react when the sun hit it and
expanded the helium to stretch the bal-
loon skin tight. ATV was used to observe
the balloon as it reached its maximum
tautness and to see if the cutdown sys-
tem functioned properly and the
parachute deployed.

All systems performed well with good
data coming down on the packet down-
link as reported by AC70 in Clayton and
Dan KAG@EOF at their portable stations.
Joe N7NJR was receiving the ATV pic-
ture (with some snow) and Brian
N7QAR and Dick KEKCY were busy
sending commands to downlink the data
and turn on and rotate the TV camera
mirror. Members of the chase team,
Mark N7EVJ, DeAnn KB7LLG, Mike
KG7FZ (and his brother Jeff N7TUWW),
all headed out to the projected landing
site. Kevin N7TRXE and Tyler N7UWX
headed for the top of an 8,000 foot pass
that was halfway to the landing zone. Gil
and Slan updated the aircraft map as

BARC

Bridgerland Amateur. Radio;Club
Logan, Utah '

the GPS position data came in and
helped steer the crew in the right direc-
tion. At daylight Hugh N7KW took off
from the Logan airport followed by a
second plane piloted by Carl Howlett
with Jamie N7XLH riding along as ob-
server.

The balloon stopped at 45,000 feet
and remained al that altitude. A look at it
with the ATV camera revealed that it
was not completely in the sunlight yet
and had not fully expanded. Reception
reports came in as far away as Kemmer,
Wyoming. In addition, N7PQZ in Rawil-
ins, Wyoming, had over an hour of pack-
el hardcopy. Al about 7:15 a.m. the sun
shown fully on the balloon and within
minutes it rose to its peak allitude of
64,000 feet and held steady. The ATV
picture revealed the balloon was now
fully expanded. Brian N7QAR issued the
cutdown command and a cheer weni up
as the ATV downlink displayed the
parachute blossoming out above the
payload.

Recovery

After the payload landed, the chase
crew ciosed in on the landing sile near
the town of Evanston, Wyoming (75
miles from the launch site). As the re-
covery team drove down a dirt road they
came 1o a fence that had a sign reading
"No Trespassing—Hunter Control Area.
Cyanide Poison Charges Sel" Since the
signals were so strong, they knew the
package was just over the nexi rise.

After a call to the local Sheriff, the
recovery team was escorted through
the area and quickly found the payload
and parachute in good shape. The bal-
loon envelope was even found just
two miles away by Randal N7YSV and
SDL employees while riding in the
Space Dynamic Laboratory/USU recov-
ery truck.

The actual landing site was within a
mile of the prediction as given by Stan
from updated data. The flight had lasted
three hours and 50 minutes. The total
time from liftoff to recovery took six
hours and 47 minutes. The radiometer
data is currently being analyzed and ap-
pears to valid.

Over 25 hams, and many more who
were monitoring, were involved in this

very successful flight. 73
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Figure 1. Block diagram of the BARC payload. Drawing by Stan Wellard N7UXC.



* DUAL RECEIVERS *

DUAL BAND RX TRANSCEIVER e S 489 98§

RX 420450 Mhz TV Ch 34 Output Cabinet Dimensions 6 x 8 x 35
RX on 1.2 Ghz when TX on 450 Mhz LED's on RX Power & Transmit
TX 420450 Mhz 10 W, 4 Channel Drive Amps to Full Output
Video Monitor output on TX Individual RX TV Outpuls

SINGLE BAND RX TRANSCEIVER $399.95

RX 420450 Mhz TV Ch ¥4 Output | Simple Front Panel Layout e
-OR - Connectors on Rear Panel e Z;E;_' -
RX on 12 Ghz TV Ch 7/8 Output May Upgrade to Dual RX | | *
—BOTH - Red or Gray Cabinet Finish . only $89
TX 420-450 Mhz 10 W. 4 Channel Spare Set A/V Jacks on Rear

Video Monitor output on TX Made in USA by Hams | SEE THE SPACE SHUTTLE VIDEO
G S S O 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 itis
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
R s L - the TVC-4G ATV 420-450 MHz downconveters, add any
SOARD LEVEL PRODUCTS TVsettoch?2,30or4and a70 CM antenna. We also
b L | SN g O e O have downconverters and antennas for the 900 and
DA AL Pasm .. G2 R B | =B 1200 MHz amateur bands. In fact we are your one stop
12 Ghz ~ OR — 420 Mhz RX $89.95 Semi-Kit Boards Asmbld & Tested for all your ATV needs and info. Hams, call for our
complete ATV catalog - antennas, transceivers, amplifi-

TECHNICAL LINE ers. We ship most items within 24 hours after you call.
(602) 978-4348

ORDER LINE (818) 447-4565 m-18am-5:30pmpst.  Visa, MC, COD

O oy a26.2688 P.C. ELECTRONICS Tom (W6ORG)
2522-WG Paxson Ln Arcadia CA 91007 Maryann (WB6YSS)

CIRCLE 17 ON READER SERVICE CARD

BUYER BEWARE!!!!! FOR THE MONTH
: OF NOVEMBER
Some replacement battery manufacturers misrepresent their products. 10 % OFF

a) All battery packs should have stated on their labels the voltage

and capacity of the pack they represent. As an example: W&W HEPIHWI‘I‘EEI‘I! Batteries
Associates recently came out with the Alinco replacement battery
pack series for the Alinco DJ580 transceiver. All our packs state for ALINCO DJ580
clearly the specifications. Example: 12v @800 mAh, 7.2v @800mAh,
and *7.2v @1500 mAh. * same mAh as the EBP-22N WC-520-20N 7.2v@800MAH
b) Som ufactu state they h high ity batteries but they "WC-520A-20NX 7.2v@'1500MAH
man rers ey have capac
} HIII;‘I t: tell you that their case size is considerably LONGER than p WC—525-2-2NI 13@3?;'“;2;‘"
the original case size (DON'T BE SURPRISED THIS SHOULD BE STATED). same physical size as EBP-

c) DON'T HESITATE to ask the AFTERMARKET BATTERY MANUFACTURER LOOK FOR DECEMBER SPECIAL

To state which cells they are using. Example: We are now using a OF THE MONTH
SANYO KR1100AAE Nicad in our 10 (§) packs.

Monthly Discounts Applicable to
BUYER BEWARE!!!!! e B

MADE IN
— ’ BATTERY RE CEME . THEU.S.A.
Discover now accepted TN mmE A TR Yv.Y. rY.1: = SEND FOR
NYS residents add _ W A - = Il FREE CATALOG
8%% sales tax. S WE WA BF NUVWWWIr il = ~ || ANDPRICE LIST
Add $3.50 for postage | s ~ 29-11 Parsons Boulevard, Flush N 1354
and handling.

CIRCLE 191 ON READER SERVICE CARD




Number 14 on your Feedback card

ABOVE & BEYOND

C. L. Houghton WB6IGP
San Diego Microwave Group
Badger Lake Ave.

San Diego CA 92119

Filters for Amateur Use

Last month | briefly discussed 10
GHz Gunn oscillators and the compo-
nents used with WBFM systems. This
month | would like to get into another
subject altogether: different RF filters
and coaxial and waveguide systems. |
have accumulated questions from read-
ers on this topic for quite a while. These
questions vary from problems on very
low frequencies (60 kHz) to very high up
into the microwave spectrum.

| usually orient each of my columns to
some of the topics brought up in letters |
receive from our readers. | feel that this
is the best way 1o present malerial of in-
terest. | appreciale your feedback on
these and similar topics. Most specific
questions invoke a more general discus-
sion of applications and materials that
can benefit our amateur endeavors.
Sharing the information has always been
paramount to me.

Transmission Paths

Let's start off with a simple premise.
“Why don't we move some of our radio-
based systems to a closed coaxial or
waveguide environment? In thal way we
would reduce quite a bit of interference
and congestion on much of our frequen-
cy spectrum.” | think this question has
been asked in various ways ever since
spark ran king. Why don't we use coax
of waveguide to contain communications
paths instead of using atmospheric-type
transmission paths?

Before we get far afield, let me say
that we don't use coaxial cable or
waveguide for systems covering great
distances because the cable losses be-
come too large to pass signais as the
distance gets greater and greater. Loss
in the almosphere is greal also but
nowhere near the loss encountered in
coaxial systems. Antennas perform bet-
ter in transmitting and receiving energy
at very great distances.

Filters also enlér into a major aspect
of our lives: They help to separate the
multitude of signals and help prevent
overioad in some of the very simple sys-
terns. Additionally, filters can be used to
preven! out-of-band image product sig-
nals from reaching the antenna when
mixing low frequency IFs for 144 MHz or
432 MHz. Of course, we wan!t the de-
sired frequency signal to pass and the
filter does just thal.

The trend for advancement in com-
munications has brought along a corre-
sponding reduction in bandwidth and im-
provement in signal-to-noise ratios due
mainly to filters, There are other ad-
vanced wide-based systems employing
spread spectrum and frequency hop-
ping; | am not going to get into them
here. Before we get on to several differ-
ent filter types and discuss them, let's
see how they help to solve part of the
problem.

First, filters to me are the doorways of

VHF and Above Operation

modern transceivers. By comparison,
early receivers were wide open, consist-
ing of only a detector, and would receive
everything. It's just like a simple crystal
delector or “polato” receiver—you re-
ceive everything that is strong in your
area (a potato receiver is very similar to
a crystal detector). The same analogy
for low frequency is true for both our
VHF/UHF and microwave bands.

For example, when you take an HT o
a favorite overiook or mountaintop, why
does your HT seem dead? Is your HT
OK or is the band dead? Well, the band
is not dead and your HT is OK. What is
going on is that the same problem a
simple cryslal receiver experiences Is
happening to your HT, but in a slightly
difterent manner. The HT is being de-
sensitized by operating near a high pow-
er transmitter. Your HT's front end is
shutting down due to the high power RF
that is being thrust upon it. The cure for
the HT is a low-pass filter that will pass
148 MHz with low loss and provide high
loss at 150 MHz and higher. This will
minimize the effect on your HT and allow
normal operation to be restored, as al-

tenuation is given the higher frequency
RF as presented to your first stage amp
in the receiver. The same would be true
for other UHF frequency bands.

On microwave the problems are the
same. Filters can be used to minimize
out-of-band influence and aid operation,
With basic systems operaling wideband
FM (WBFM), the addition of filters would
not be of much use but would be rather
cumbersome to the basic systems. The
basic systems provide enjoyment and
easy contacts. While they could be mod-
ified, | feel that a point is reached where
refinements do not give apportioned re-
sults for the effort put forth. When you
have reached this point, as | did some
lime ago, the necessary swilch to a re-
duced bandwidth and mode of transmis-
sion would yield higher efficiency of op-
eration—for starters, reducing band-
width improved operation several orders
of magnitude. Changing from FM to sin-
gle sideband with less than 3 kHz band-
width also made improvements. Filters
again play an important part in the se-
ries of improvements in circuit perfor-
mance and operating practices.

Types of Filters

This month | will describe a few new
types of filters and discuss some of the
methods and materials used to construct
them. The first filter is one that was de-
signed by Chip Angle and presented
quite a few years ago for 1296 MHz. Ba-
sically, it's a copper pipe 3" in diameter
and 2-1/2° long. See Figure 1 for details.
The filter is constructed with a 7/8° cop-
per section fixed to the top lid of the cav-
ity. Two coupling links are soldered to
this 7/8" pipe section, directly to the cen-
ler pipe section 0.600" up from ground.
These coupling links are 180 degrees
apar from each other and connected o
nector, type “N” in this case. The bottom
of the cavity, also made out of 1/8" brass
like the top section, has a luning screw
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Figure 1. 1296 MHz BPF by N6CA; 30 dB altenuation at 800 MHz and 1800 MHz,

insertion loss is 0.05 dB.
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Figure 2. Coleman Microwave RF cavily filter for 1296 MHz.

that will tune the cavity and the 7/8" pipe
section 1o resonance.

The tuning screw is made out of 1/4"
rod that is tapped 1/4-28 to thread into
the bottom cavily plate. Provide a lock
adjust to make the tuning tight but not
bound up. Then, when the cavity final
adjustment is made, you can lock the ad-
justment in. Typical specifications are 6
MHz bandpass, 30 dB isolation at 800
and 1800 MHz, insertion loss less than
0.05 dB, and return loss greater than 30
dB.

The construction of this filter is quile
simple with hand tools and a little pa-
tience. Commercial filters can be ob-
tained for this same range and one that |

got came from the Coleman Microwave
Co. of Lebanon, New Jersey. It's a tun-
able cavity adjustable from 1.3 to 1.4
GHz. | have just enough room o make
1296 MHz in its tuning range before the
stops take effect. The filler has a window
and film calibration setling knob con-
trolled with 1 MHz calibration marks
about 1/8" apart, with real easy frequen-
cy setting, See Figure 2, the Coleman
cavity. These are avallable in surplus in
multitudes of frequency ranges covering
several hundred MHz to just about 6
GHz. Usually at the higher microwave
frequencies, 12 GHz and up, the cavity
designs stop and waveguide-based de-
signs take over.



Low Cost GaAsFET
PREAMPS

LNG-(*)
ONLY $59

wirads gt

FEATURES:
+ Very low noise; 0.7dB vhf, 0.8dB uhf
« High gain: 13-20dB, depends on freqg
» Wide dynamic range - resist overload
« Stable: low-feedback dual-gate FET
*Specilfy tuning range: 26-30, 46-56, 137-152,
192-172, 270-230, 400-470, 800-960 MHz.

. .l--ﬂ v

LNW-(")
PREAMP

ONLY 329 Kit, $44 wired&tested

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

*Specify tuning range: 25-35, 35-55 55-90,
90-120, 120-150, 150-200, 200-270, 400-500 MHz.

LNS-(*)
IN-LINE
PREAMP

_—l'-_——\____
S | e .
T

ONLY 889 i, $719 vireastested

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.
*Tuning range: 120-175, 200-240, ar 400-500.

HELICAL RESONATOR
PREAMPS
e GaAs FET preamps with 3 or 4 section
helical resonators reduce intermod &
interference in critical
MODEL HRG-( * ),
*Specify tuning range:

cross-band

applications.
$80 vhif, $110 uhf.

142-750, 150-162, 162-174, 213-233, 420-470.

RECEIVING
CONVERTERS

Low noise converters to receive vhf and

uhf bands on a 10M receiver.

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

» [Input ranges avail: 50-52, 136-138,

144-146, 145-147, 146-148, 220-222,

222-224 MHz, 432-434, 435-437,

435.5-437.5, and 439.25 (to chan 3).

TRANSMITTING
CONVERTERS

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

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

1W output.

ACCESSORIES

% F‘rlrn.a\rtl'_n,r a voice ID'er
for repeaters. May also

be used as a contest CQ caller or as a
“radio notepad” to record up to 20
seconds of received transmissions for
instant recall. As a repeater ID'er, it will
record your voice, using either the built-
in microphone or an external mic. It can
be used with almost any repeater COR
module., As a contest caller, you can
record a message or even several mes-
sages and play them through your
transmitter at the press of a swilch. As
a radio notepad, you can keep it wired
to the audio output of a receiver ready
to record up to 20 seconds of anything
you might want to recall later. Play it
back as many times as you like through
a small external speaker, (Call for more
kit $89, wa&t $139

information.) ..............

Real-Speech Voice ID Option Available With
DVR-1 Dlgltal Vmce Recnrder Shnwn At Left!

Hlﬁ‘? |F‘ : __I__r ?I I "'i;:l L. I

e

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

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

avatlahla:
Uther models available

1 i &

REP-200V Economy Repeater. As above, except uses
COR-4 Controller without DTMF control or autopatch. Kit only $795, w&t $1095.

REP-200N Repeater with no controller. For use with external controller,
such as those made by ACC. Kit only $695, w&t $995.

rD-3 SUBAUDIBLE TONE DECODER

ENCODER. Adjustable for any tone,
Designed especially for repeaters,
with remote control activate/deactivate
provisions ... kit $29, wired & tested $59

:' I r : :' r l.| Ll Ii' ' | I:'-j-l\.'

Features adjustabia ta:i and ttme—ﬂut

timers, solid-state relay, courtesy beep,

and local speaker amplifier ... .. kit $49

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

COR-4. Complete CEIR and EWID all
on one board for easy construction.
CMOS logic for low power consumption.
Many new features. EPROM program-
kit $99, w&i $159

med; specify call .......

Ti |I-|'l 1..- T__'.?,‘. |__;.i [ -"'n ‘\-I "_"'“”

1T E) N

'ROLLER, Full 16 dlglts with T.DI| call
restrictor, programmable, Can tum 5
functions on/off. Great for selective call-
ing, too! ... kit $89, wired & tested $149

g el .

|..| I I Al
TD-4 SELECTIVE LL

ING Maodule Economy

touch- tune decoder with 1

latching output. Primarily designed to
mute speaker until someone calls you
by sending 4-digit tt signal but may also
be used to turn on autopatch or other
device.................oine. kit 349, Wit $89

I CH. Use with above for
repeater autopatch. Reverse patch and

AP-2 AUTOPAT
phone line remote control are std,

AP-2 SIMPLEX AUTOPATC

card  Use with above f~'.::-r srmplex
operation using a transceiver ... kit $39

...Kit $89, wired & tested EMQ

||||||

Run up to ‘IEDID haud dlgutal srgnais
through any fm transmitter with full
handshakes. Radio link computers,
tElemEtr'j' gear, etc. ...... kit $49, wat $79

DE-202 FSK DEMODULATOR. For
receive and of link. ...... kit $49. w&t $79

S600 BAUD DIGITAL BF LINKS. Low-
l:ust packet networking system consist-
ing of MO-86 Modem and special
versions of our 144, 220 or 450 MHz FM
Transmitters and Receivers. Interface
directly with most TNC's. Fast, diode-
switched PA's output 15 or 50W

* Buy at low, factory-direct net prices and save!
For complete info, call or write for free catalog.

Send $2 for overseas air mail.
Order by mail, fax, or phone (g-12 aAm. 1-5 PM eastern time.)

Min. $5 S&H Chﬂrge for first pound plus add'l weight & insurance,
Use VISA, Mastercard, check, or UPS C.0.D.

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

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

« Rugged exciter and PA, designed for
continuous duty.

» Power out 20W 50-54MHz; 15W (25W
option avail.) 143-174MHz; 15W 213-
233 MHz; 10W uhf; 10W S02-928MHz.

 Available add-on PA's up to 100W,

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

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

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

» Pulse (rotary) dial option available.

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

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

Also available in rf-tight enclosures, and with data modems.
FM EXCITERS:
duty. TCXO & xtal oven options.
FCC type accepted for com'l
high band & uhf.

« TA51: 50-54, 143-174, 213-233
MHz ...kit $109, wat $189.
TA451: 420475 MHz

..kit $109, w&t $189.
TA901: 902-928 MHz,
(0.5W out); wat $218,

« VHF & UHF AMPLIFIERS.

« For fm, ssb, atv. Qutput levels from
1UW tﬂ 100W. Ee'feral models starting at $89.

2W continuous

| RECEIVE

. H144:'R22ﬂ FM HECEWERE for 143-174
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 squelch; afc

tracks drift. .. kit $149, w&t $219.
R451 FM RCVR, for 420-475 MHz.
Similar to above.

. Kit $149, wit $219.
R901 FM RCVR, for 902-928MHz,

Triple-conversion, GaAs FET front end

.. $169, wit $249.

R76 ECONOMY FM RCVR for 28-30, 50-54. 73-76, 143-174, 213-233 MHz,
wlo helical res or afc. ...
« R137T WEATHER SATELLITE RCVR for 137 MHz. Kit $129, w&t $219.

OUR 30TH YEAR!

ronics, inc.

65-D MOUL RD. — HILTON NY 14468-9535
Phone 716-392-9430 — Fax 716-392-9420
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« Owner can inhibit autopatch or re-
peater, enable either open or closed
access for repeater or autopatch, and
enable toll calls, reverse patch, ker-
chunk filter, site alarm, aux rcvr, and
gther options.

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

» Auxiliary receiver input for control or
cross linking repeaters.

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

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

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

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

Kits $129, wat $219.




/—3;4 " COPPER PIPE CAP
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PROBE 0.200 INCH HT
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2 SMA OR SIMILAR RF CONNECTOR COULD BE
INSULATED PROBE SOLDERED TO INPUT/QUTPUT
STRIPLINE. 34in. PIPE CAP GOOD FOR 5.7 GHz
1172 FOR 1296, LENGTH ADJUST WITH SHORT
SECTION PIPE. 172 in. NEAR IO GHz

Figure 3. Pipe cap lilters courtesy of WASVJEB @ North Texas Microwave Society.

Designs for filters that can be used in
frequency ranges from 1296 MHz to 6
GHz can come from unusual materials.
Reports of filters from Kent WASVJE
show that pipe caps for copper pipe can
be selected to size and inverted and fit-
ted with an adjus! screw on the top of the
cap. The cap is soldered to a copper or
PC board material ground surface to
which probes are added on the opposite
side of the ground surface for input/out-
put coupling. Filters of this nature have
loss that is determined in part by probe
length and spacing. These filters tend to
exhibit a little excess loss but do work
well from 2304 MHz to 6 GHz. This de-
pends on the size of pipe cap: 3/4" for 6
GHz and 1-1/2° for 2304 MHz. See Fig-
ure 3 for details.

Waveguide Filters

Waveguide filler designs usually star
at 5 GHz and work up In fraquency,
where they provide very high quality fil-
ters. A difficulty with them is that they re-
quire tightly controlied construction tech-
nigques because the dimensions are quite
critical. | have not tried to construct one
yet but when | do | will present this infor-
mation and describe any troubles | en-
countered,

| have tried to re-adjust waveguide fil-
ters obtained from commercial sources
to amateur bands. In both the 6 and 10
GHz waveguide filters | did not have very
much success with retuning most filters
when the designed frequency was over
500 MHz higher than where | wanted to
use them. They did not have much fre-
quency range in tuning or retuning. As
they tuned downward they seemed lo
get balky and have high loss when low-
ering a 11.5 GHz waveguide filter to our
10 GHz band. | also encountered trouble
in trying to lower in frequency 6 GHz fil-
ters fo 5760 MHz. This did not work ei-
ther. This is not to say it is all impossible,
just that the filters | tried would not tune
low enough to make them usable. My
recommendation on waveguide fillers is
to stay away from them unless they are
cut for your frequency or you make one
yourseil,

Interdigital Filters

There remain two basic types of filters
to be covered: the interdigital filter and a
more recent application of it, the hairpin
filter. First the interdigital filter. This is the
last of the “great block of metal® fiters, or
filters constructed out of or using sub-
stantial metal, forming a cavity. In their
construction, fingers (quarter-wave sec-

tions) are interleaved and spaced with
close coupling to allow the RF to flow
through them, by nature of their reso-
nance. A small adjust screw is positioned
above the high impedance end of each
finger to permit adjustment to the desired
frequency. See Figure 4 for typical inter-
digital filter construction.

The size limits construction of this
type filter from 400 MHz, or more typical-
ly 1300 MHz, to over 12 GHz in most
commercial applications. A filter for 1300
MHz can measure 4" x 8°. For 10 GHz,
that equates to less than 2° long and 3/4*
square for a six-element filter. These fil-
ters can be retuned quite far in frequen-
cy, namely 10% to 15%. For an 11 or 12
GHz filter it usually can be retuned to 10
GHz without too much difficulty.

The Hairpin Filter

Another type of filter that is becoming
very popular is the hairpin filter. This is a
printed circuit type of filter where each el-
ement of the filter, or hairpin, is a half-
wavelength long. The actual length that
can be constructed depends on what
type ol dielectric material it is construct-
ed on, the velocity factor of the material,
and what frequency you plan your filter
for. Most filters of this type became very
popular with the advent of the MMIC am-
plifier no-tune design for 1296 MHz and
a variety of other frequencies. Printed
circuit board fabrication of this type of fil-
ter demands that accurateness be tightly
controlled or else the filter will be reso-
nant off frequency, high or low, depend-
ing on the construction techniques. You
can use math to a large degree, but be
sure 10 add a little jiggling to make it fit

your model, especially to hit a desired
frequency without re-adjustment. Grem-
lins always seem to enter into the math
stage and exact operation is not always
proper. What | do with a particular PC
board substrate is to have my stock “jig-
gling” or “fudge” factor to multiply by for
each material to account for my particu-
lar construction technigues. This seems
to work out OK. If you try some you will
have to develop your own factor as it
can vary quite a bit, depending on the
board maternal you use.

A prime consideration when con-
structing these filters is what type of
substrate you construct your filter on.
For instance, the dielectric constant of
the material has a lot to do with how
large your filter will be. Low dielectric
material like Teflon™ has a dielectric
constant of 2.5 (E, =2.5), and as such
will produce larger filters than ceramic
(E; =10), where the filler's length will be
quite a bil smaller. Well then, why did
the PC board makers use G-10 epoxy
when they designed these kits for their
no-tune designs? Well, ceramic and
Teflon PC board material is quite expen-
sive and not a common everyday shop
stock material. Board cost is quoted by
the inch. However, high quality epoxy
Fiberglas™ G-10 PC board material has
a E; =5 and is a good cost/performance
alternative. (Note: The upper frequency
for G-10 epoxy board is 3 GHz, where it
gets lossy but is still reasonable.) While
the Teflon and ceramic types have ex-
cellent RF loss factors and are highly
recommended for microwave construc-
tion, the G-10 Fiberglas board shows
good loss characteristics to 2 GHz. It
gets a little bit of high loss near the top
end of the frequency, but this problem is
offset by the convenience of the easy
avallability of G-10 type PC board mate-
rial. Teflon, and especially ceramic ma-
terials, are a lot more difficult to obtain.
Ceramic materials at this time are out of
reach of amateur construclion budgets.
The high dielectric constant of 10 or so
makes circuitry very small when using
this type of high dielectric constant
(E; =10 or greater) type ceramic board
malerial.

Tellon dielectric PC board material,
by comparison, also has excellent
low loss at microwave frequencies—
10 GHz and even higher, due 1o its low-
er dielectric constant, which can vary
from about E; =2.0 to E; =2.6. This de-
pends on who manufactured the board
and how they constructed it. All Teflon

board is excellent for micro-
wave but there are distinct differences
between different board materials.

Microwave circuitry constructed on
Teflon material tends to be bigger when
compared to the ceramic material. In ei-
ther case, you can vary the material to
suit your construction needs. For exam-
ple, a 10 GHz type amplifier using ce-
ramic can reach sizes of a quarter of an
inch square for a push-pull commercial
amplifier, while with Teflon the size
nears one inch sguare for a single-stage
circuit. The point to make here is thal
micro positioners and gold bonding
equipment are mandated when working
with some ceramic materials at 10 GHz,
and standard soldering techniques are
used with the Teflon board. This makes
Teflon quite a bit easier 1o work with, at
least at 10 GHz. Choose your board ma-
terial carefully.

The converse is true when the fre-
quency is reduced, say, to 1296 MHz. An
amplifier constructed on G-10 (E; = 5)
and Teflon (E; = 2.5) lends lo make cir-
cuilry large, as we stated before. In this
case, with G-10 material at 1296 MHz, a
single stage stripline design would be
two inches wide and four to five inches
long. With ceramic this would be reduced
to less than one inch wide and about two
inches long. This is guite manageable
and standard soldering can be em-
ployed. With Teflon PC board material
bulk components such as adjustable ca-
pacitors and above-board inductors can
make Tefion a good choice—it all comes
together in one simple statement. Use
what you have and make logical choices
to maintain PC board circuitry, particular-
ly stripline circuitry, small and workable
to your application.

Make use of the engineering program
PUFF | described in the May 1992 issue
of 73 Magazine. This program will give
you some very good design information
not only for amplifiers bul for generating
filter designs as well. | don't know what |
would do without it. PUFF is a very pow-
erful tool in engineering circuitry from
stripline technigues.

Well, that's it for this month. If you felt
we left out the 2 meter filter for your HT,
well, we did, but I'll cover some of those
designs next month. | will gel into some
simple effective ones and some inexpen-
sive types that work quite well. As al-
ways, | will answer your guestions con-
cerning this and similar lopics. Please
send an SASE for a prompt reply. 73
Chuck WBGIGP.
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Figure 4. 1540 MHz interdigital fifter with six adjustable elements. This filter has 20 MHz bandpass @ 3 dB poinis. Insertion
loss is 0.4 dB. A 1/2 wavelength hairpin shown for comparison.
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y, FACTORY DIRECT

BUY VALUE PRICED INNOVATIVE HIGH TECHNOLOGY
4 el b ;
"~ — <4 4‘

J e >

b
HF600-QSK LINEAR AMPLIFIER TR-50 Watt compact TRANSCEIVER
Tabletop Amplifier with WARC bands & optional CW/SSB, compact, 3 Band, 8 pole filter.
QSK, 850 W most bands, 1,250 W PEP output. AC/DC input voltage. 50 Watts CW/SSB.

Price .... $L399, NOW $1,350 delivered in U.S. Price ..(pick any 3 bands, 1.8-30 MHz).... $699

VYECTOR 500 AMP, HFT-1500 TUNER SWITCHING POWER SUPPLY

A great combination, 4 x 811A Linear witha 1.5 kW Compact, 30 Amps. PS400........$225
Antenna Tuner & new heavy duty Roller Inductor. LINEAR SUPPLIES, 21 A. cont. 30 max
Vector 500 ... 5899 HFT-1500 ... $399 PS-30VM metered..$199, PS30F....$179

e
FILTERS AND DUMMY LOADS PM-3000 True PEP WATTMETER
A wide range of HP, LP Filters & Microprocessor based Analog & Digital
Dummy Loads from 40 to 2.500W. displays with variable hold times.
(/— - B L O Lo T SR O $399.

Vectronics Corp. Inc.

31 Estate Drive, Scarborough, Ont. Canada MIH 2Z2
Phone: (416) 289-4637 FAX: (416) 289-4638

ORDER FACTORY DIRECT
g SHIPPING IS FREE IN USA
300 WATT ANTENNA TUNERS

VC-300 Basic Tuner ,..$129.NOW.....$119 | Call us Toll Free:

VC-300DLP With D.L. 149, Now .. s130 | VISA | 1 (800) 267-5354

VC-300D With Dummy Load & N BN
Digital Bargraph..u. ....... : $185,NOW.....$175 ASK FOR FREE CATALOG
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Figure 1. The correcied schemalic diagram of the PacketMac Modem. Changes are lo the TxD and RxD
waring, pin numbers on the connector and the -2.5 volt connections. Note, however that everything except the

loopback test will work as onginally wired.

TCM3105:

Figure 2. The correcled parts placement diagram of the PacketMac Mo-
dem showing the jumper wires as well as the new pad assignments
(shown in red). Using these new pad assignments, just follow the wiring
hookup chart in Figure 4 in the original article for the proper connections.

the wires on the mini DIN-8 Mac-
intosh cable where it aftaches to the TxD+
and TxD- pads on the modem. You could

also change the modem by swapping the

(¥ "
Packet on the Mac 2) The bit asserted sense of the TxD+  since the NRZI encoding asserts a bit by  wires going to the RxD+ and RxD- pads.
Reler 1o the above arficle on page 8 of  and TxD- lines are the same as theirname,  changing state, it does nol matter if the 4)Co-authors: The section on SoftKiss
the October 1992 issue. The following cor-  not the opposite as stated in the article. slale starts high or low. The only indication ~ was writlen by Aaron Wohl N3LIW. Aaron
rections need to be made: 3) See Figure 1. for the corrected  that a reversal exists is thal the characters  can be reached at 6393 Penn Avenue
1) The jumpers were not shown on the  schematic. received during & loopback test are the “in- #303, Pittsburg PA 15206. The section on
parts placemen! diagram for the modem, Note however, that the modem will still  veris™ of what was sent. Savant was wrilten by Jim Van Peursem
See the correcled diagram in Figure 2. work fine for packet as originally wired The modem can be fixed by simply KEOPH. ﬂ
COLLINS "EIMAC" 8877 - 3CX1500A7 323080 % E WBBELK/m
Manuol Sole: Brond Mew, Fresh and Crisp!! T8 2A-525 515 Lamonecceto stock up st up 10 50% sswings. New foriginal bosed, guarsmissd!| Gan
1-537 & M51-575 » 353 577 » 300.1- 75 = 1581~ 599 ol lshumprity eurvin inchbed e sech tube.  Limaed quamties eveitaide. tam o i

o s _ tome first served. Shipping: Ads 51/ tube in US [ pleses call bor prmfarmay
Plostic Trim Rings: Lispe o S-line mad WM D Sl 8 51472, Ba, BS edc 458
Front Feet Externionms: Aluminum, taparsd, black anodized leet 1 rig up. &/ 501 Individually: $495 each (2-6) $450 (7-24) $425

TR Reloy for KWM-2/A, 325 & 300-1; Authentic KE2565 | PAE Reloy 50w | Matched Pairs $1089 per pair

Panel Meters: Misw Meters for mosl all Colling egquipmen 5. ]
Paink (13 sz apoy| Frimvar-dine Goromas, Colbin Tiim Lisg 00 26 Gray, Cotirad | B0, Dol Pavsd 7750, 34 Jorrei |
Gy #3710, M 00 (ko) frth oo (172 b con) EHM I3 roen Ponal or {abinel LUne i/ 540 EVEF}' Tool Box Needs One!

mﬂh 51%1- 1L ?:Eﬂj 5"“;’-' puwa 5155 ![”?mhm'-ﬂ-iiﬂi Valuable portable testerOriginal cost aver $100.
I Crysints, BFO, Calibruimr 454150, 453 430 & 455 8 CHz- $Tiemk 1000 - S0 Ewnindicutesfrnqumtr, dMHI,mIﬂrmHI.
WA 2A Plog o Belayn: #70-2439.010 #0IP%] = 5702439000 20Tp97) 108 | Voliages: 115, 220, 250, 440 & 500 volts
AR TA Plg s Babay Mod a2 [zeary e frpns & g & i ! wcvatme i L i n Par “:I' - ||:u i siore on hock
KWM-380-4+4 300 (mvarson 1 imcioden A) Filee (0R0M ond 15 300 Endiem. 5479 plus they can be snapped intc meter top to
Trode Kiron Memaory ROM. 100 memaries, battery bockup 559 1
MM B0 Mobde Mbe 515 AC-302 Spesch Procemcr -5350 140 He W ausist in freeing hond lor volinge recdings  Also
Files ST, 260 Mz CW Fiker or 1.7 I0Hz RTTY /S58,/Dona Fiber -5108, ———_ indicofes DC polarity  Port # HHM-101.
8 KHz AM Filer -1 Powar Tromubormer 545 Front Ponel lanse -511 -~ FREES

Collins equipment aa hod 3251, 3253, 7551, 7532, 7553, © FLYER & reduced 1o 3995

FSSIA, 75538, IP¥2 jmoke | out of 2. $950 wiws bothj,
| 31284, KWM2, CC3 Suicoesjoccens ), SM2 Just olfl the "‘:‘-:;-h 3 ormore only 90.J% $8.95
| T A P Wy ] ;Hl'l.h'_l Ll

| ' Send i ot
| DOORKNOB CAPACITORS mailing info to new | DIAMOND ANTENNAS = Good prices foal
| My, HISP S00pF  ISky  23amps  $99 address below or 81 'pep APTy A few left in stock. Don't pass them I.Jpl

for 131 ol
:E“? m;;rﬁlﬂ“ mplr-““‘ I;ﬁ“’"ﬁauw{n . L du!h-:r;“ ’ AmalnHl with new (5223) or ng_gl_ munlrurl:suﬁill!

HI57 50pF  15kv  ldomps 333 | DRAKE R-8 Recsiver L-.rr.-.:...;lu.:h:q.rpnu $9591] Delivered in US|
HIZZ 100pF 15k |domgs $13
MIS? 200pF 15+ l%wps 330 5G-230 SMARTUNER SGC's Automatic Antenna Tuner 5469
HIS? S00F 1S5k 7omgs $30
WIS7 1000pF  15kv 5 lom 430
0 1000 15k Slewpn 3 MICROWAVE COMPONENTS
HTS8 WOl Sie  $12 WIS 1209F Ske  $13 Sl orsguits 8.2 }C A1, |1=172" K. dhver ok,
L F. " ' : =
HrSe 204 7 % $12 HISS  140F Sk»  §13 resifient nubber outside, 1-5/8"square Ronge $75 en
HISE 3098 Siv 313 HISS 200pF 3k 517 | i : -
o o Sy $12 o' Jmﬂ s g3 | Mini-Gircuits MIXER - TFM-2-408-1- DC. 1000Mhz s8.95 3/524
e Ao e soon s 412 |[FERRITE Split Beads INTERFERENCE REDUCTION
HIS8  |00pf Sk $12 HTS8  1000pF  Skv  $12 Beods are splitin halves, Clamps around wire/ cable ond chokes
MINIATURE DOORKNOBS WITH WIRE LEADS off unwanted inferference from almos! m;_y radio transmiter.
||-n'55 NPO  IpF Skv  $11 HISS NPO  épF Sk $11 Fits up to1/4" cable, no cage  $3.45/set * Ssets /516 |
HIS5 NPO 2pF  Ske  $11 HISS NPO 10pF Sk $12 | Fils up to 3/8" cable, with coge $4.95/set * 5 sets /523
(HISS NPO SpF Sk §11 WIS N750 dopf ke 311 By yp 40 1/2" cable, no coge  $4,35/set ¢ 5sets /$20
INTEGRATED ——=ICs  CIGAR-PLUG < $1.95each '?ﬁ?;." B
STOCK REDUCTIOMN SALE: CLEANING HOUSE! nn, P'I'E =
+forBIG LIST o =~ 80 Hhporent
Send $47 for * JAG type FUSE[incl ) =T ;uh;d“h‘ ?‘;}";
("Rehunded with mimimum purchasc) * molded 18ga pigtail cord . 587515
snsssse NEW ADDRESS #eenese Cnﬁugﬁnrd.ﬂm‘wimmwdll Over 10,000 slectronic PARTS. Flecue odd
odequate shipping. In U.5.-48 figure 30¢ per Ib. 1o 70 ba, |15t - 3lbs odd $4
1502 Jones St. » nmﬂhﬂ; NE 68102 (min], Others please coll, fax or write for exoct shipping tofal, We accepl Viso,

4“2 34&-4?5“ [ ] fnx‘ 4“2 34&-2‘939 |.I'|p'1‘: .ﬁ.mul:u checks, Cash On Delivery [UPS only, ndd $4] or wire wansler

Surplus Sales of Nebraska

54 73 Amateur Radio Today = November, 1992

VIDEO I.D. BOARD

*Custom Graphics with your Call Sign

4 Screens (2 Hi-res/2 color bar)

*12 VDC Operation

*Instant Video [D

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
WK 12536 TR 77
= Findlay. OH 45840

| [

KAGLWEA- WBBLLK Q KABHLY &5
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NOW YOU CAN
AFFORD THE BESTI

ineered for tl'll Ham lhn ﬂmst h Crank-
E?&-Stnndm or uB Towers Is from TrI-E'i’? For

over 30 yea thn INDUSTRY standard-backed with
D-hnu nnd erospace technology.
MW SERIES LM SERIES
Self-supporting when "W" brace motorized
attached at first section - tower. Holds la
will hold normal Tri-Band antenna loads. Eﬁlodels at
gall_':'l. 25', 33', 50', and & 37', 54', and 70" heights.
S, i TMSERIES
W SERIES ==~  Tubular construction for
Aerodynamic 1) larger antenna loads at
tower designed H 70', 90' and 100’ heights.
to hoid 9 sq. ft. in i Free standing, with
gi.."lnu MPH wind at 36'and i motorized operation.
heights. 67 tower rated  fi1
TOF Sy % i TO ORDER CALL
-IE 800-328-2393
I : e e ey
H1 TECH SUPPORT
i 209-651-7859
H
2 ': , FAX - 209-651-5157

——

TOWER CORPORATION

Quality Structures since 1954

DiciMAX INSTRUMENTS

Our Best Oscilloscope Value

Ever...

MILITARY HP
AN/USM-338
Ruggedized
Oscilloscope

(Same as HP-1707B

ﬂpt 300)

« Power Sources: 115230VAC
(48-400 Hz) or 11.5-38VDC
line.

« Vertical Section: The military
specified that this unit have a
50 MHz Bandwidth, but it normally meets the specs
of the 17078 (75MHz Bandwidth)

+ Time Bases: Both regular and left,'afy Paid * 3360

delayed sweep included.

P hew Tucker Bargain Price

« Graticule 6x10 cm $
« CHT 15 kV post accelerated
P31 phosphor

To Order Call, Write or Fax:
National: 800-527-4642 @ In Texas: S00-749-4642
Local: 214-348-8800 ¢ Fax: 214-348-0367
1717 Reserve St. - Garland, TX 75042

TUCKER

ELECTRONICS & COMPUTERS

Call, Write or Fax a Request for Our All New

Bargain Hunters
Discount & Closeout Catalog
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Hamsarts

Amateur Radio Via Satellites

Andy MacAllister WASZIB
14714 Knightsway Dnve
Houston TX 77083

Korean Star in Orbit!

Just after 2300 UTC on August 10th, a
new amateur radio satellite was sent 10 space.
KITSAT-A, now known as Kiisai Oscar-23,
brought anoiner success (o the hamsal com-
munity. Our congratulations to the University
of Surrey team in England and the Korean Ad-
vanced Institule of Technology (KAIST). The
project manager for the payload was Jef
Ward GO/KBKA. Jeff has been extremely ac-
live with the Surrey group for several years
and I1s now leading some of the more ambi-
tious programs.

KITSAT-A incorporales many of the better
leatures of UoSat-Oscar-14 and 22. The
system provides a high-speed (9600 bps)
packet BBS from orbit with a new and greatly
improved camera system. The satellile has
six computers and an array of experiments

Ananespace.)
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to complement the amateur radio dewvices. For
hams, though, great pictures from the wide-
and narrow-angle cameras and the incredibly
strong downlink signals have been a delight.
Complete details of the satellite were de-
scribed in the July 1992 *Hamsats" column.

The Launch

For those with satellite TV dishes or a
quality cable TV system, the NASA-Select
channel covered the launch of K-0-23 and the
other payloads sent to space on Ananespace
fiight 52. This was only the second time an Ar-
iane 4 rocket was launched with two strap-on
solid-fuel boosters. The rocket is typically con-
figured with more extemal boosters lor heavy
communication satellite payloads to be sent to
geostationary transfer orbits.

Lift-off was just after dark, from Kourou,
French Guiana. Kourou is located on the
northeast coast of South Amernca jus! above
the equator. Dayiime Anane launches are
quite spectacular. While the rocket is begin-

ning its ascent, insulation panels peel from the
structure like tree leaves falling away in a
strong wind. Although the panels were not as
evident dunng the iate everung launch ol mis-
sion 52, the spectacular flames lrom the hiqued
and solid boosters put on quite a show.

The flawless countdown was followed by a
perfect launch.

ing system receiver. The altilude of any pomt
on the ocean can be accurately measured o
withen an inch.

Two auxliary passengers were sent with
TOPEX/POSEIDON. They included KITSAT-A
and another small satelile aimost identical in
shape to Kitsat, called S80/T. The two small
spacecraft were mounted on a large ring lo-

“For hams, though, great pictures
from the wide- and narrow-angle
cameras and the incredibly strong
downlink signals have been a delight.”

NASA and Pentagon representatives were
present with a keen eye on the progress ol
the operation. Future joint ventures are ex-
pected.

The Payloads

The principal passenger, TOPEX/
POSEIDON, was a Joint NASA/CNES (the
French space agency) scientific payload. The
satellte was built by Fairchild Space, under
contract to NASA/UPL (Jet Propulsion Labora-
tory). it weighs 2,400 kg and has an expected
lite of five years. During that time it will survey
ocean circulation on a global scale. The
spacecrafl includes sophisticated radar unils,
a laser retroflector array and a global position-

caled below the main payload called the AS-
AP (Anane Structure for Auxiliary Payloads).
The satellites were put in place two weeks pri-
of to launch.

SBO/T was built by Matra Marconi Space
for the CNES and was designed 1o study the
use of the VHF band from 137 1o 150 MHz for
mobile communications. On-board power
available is 26 watts, with an expected ifetime
of one year.

K-0-23 weighs in at 50 kg, substantially
less than TOPEX/POSEIDON. At launch, the
satellite is approximately one foot by one foot,
by two feet tall. The anticipated lifetime is five
years. Stabilization is achleved by a gravity-
gradient boom and computer-controlled mag-

i :

Photo B. The August 10, 1992, early evening launch of KO-23 from French

Guiana. (Photo by CSG and Ananespace.)



MS-DOS hard disk systems

= s:: T

Fantas i‘: 12 Prngrm Collection

dJ Lan-Link sensational packet program NEW vers 2.0
3 LOG-EQF slisk NEW logger with Kenwood rig control
o GeoClock superb gray line program- NEW vars 4.5
< BANDAID Il temrific propagation forecaster & more
O HyperlLog great logger with Cluster & rig support
J PC-TRACK full color graphics satellite/oscar tracker
QCT v6.14 best known contest logger Outstanding!
OMAPPER comprehensive DX propagation forecaster
OHAMCLOCKget local time around the world instantly
USuperMoree iearn or improve CW skilis - Emellest
OPACKETS super KEW packet program from Australia
URF TOOLBOX easy menu driven amateur calculator

TO ORDER: Send check or money order. 5591:“ Ya OF

3% disks. Foreign orders add $5 sm
Texas residents add $1 81 tax - ngDay wErram'y

P.O.Box 92877 - Suutl'llaka TX. - 76092
817-421-0560

Write or Call for our free safiware catale
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BayCom Modem

Lﬂw Euu! Packet for FE I Clones

Features: Software-based PACKET that makes your
computer emulate a TNC. Modem connects from
serial port to RIG. Watchdog timer & reed relay PTT

standard. Operates from 12VDC @& 100ma, wall power
supply included. Uses crystal controlled 7910 chip,
VHF and HF. Lock & TX LED indicaiors. Free copy of
Version 1.20 software included.

CompleteKitOnly ............ $59.95
Assembled & Tested . .. .. $89.95

CA Residents add 7.75% sales tax. 5&H: §5.00
(insured). Foreign orders add 20%. For more info
or price list; send legal size SASE (52¢) to:

S  A2A Engineering ==

2521 W. LaPalma #K = Anaheim, CA 32801 » T14-852-2114
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MAKE LEARNING FUN

with the CODEKEY 1000
Code Practice Oscillator

¢ —Compact and Easy to carry
' —QOperates on 9V battery
included

—Adjustable Volume
—Durable Metal Case

—Variable Sidetone
85 TO ORDER
+$ﬂ12;m —CALl—

(718) 983-1416

P.O. Box 131646
STATEN ISLAND
N.Y. 10313-0006
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pMedia
MCeNLOors

m Inc-

Rack Equipment Cabinets
Antenna Grounding Kits
Tower Mounted Box Kits
UHF & VHF Antenna  Dipole Hangers

Power Divider Kits Other enclosures

Small sheets Aluminum and Brass

Ghaﬂes Byers K3IWK
5120 Harmony Grove Road, Dover, PA 17315
Phone 717-292-4201

Between 6PM and 9:30PM EST. Eves.
“Distributorship Available”

| Cabinet Kits
Assembled Cabinets
Slope Box Kits
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You'll love our numbers

$36.95 per 1000

lus $3.95 shipping U.S.
Bright Neon QSLs that jump off the wall.
Black ink on 65# Postcard Stock with six
Neon colors to choose from: Neon Blue,
Neon Purple, Neon Lemon, Neon Orange,
Neon Red. and Neon Pink. Printed in format
shown, state outline & logo included at no
extra charge. (Please indicate if you want
ARRL logo when ordering). Save the hassle
and money, order these QSLs TODAY!
Knowing you'll be hard pressed to beat the
price while creating such STAND OUT

quality,

We have what you're looking for

BRIGHT NEON QSLs

L NENE

le\iﬁaKK

FILE .
M WEETHT, 1
L L
PEE OEL THE |
“_-_E:!lpuht.zmg'

TAE : [

F R =1
o

Send your check or money order ah;mg with
(Printed or Typed) Name, Address, (including
County), Call Letters and Color of Stock to:
BB&W Printing
803 N. Front Street
McHenry, IL 60050

Custom job or Different Stock, No Problem,
Call: (815) 385-6005

Vv ELECTROMAGNETIC FIELD METER

Reduce exposure to potentially

electromagnetic fields. AlphalLab’s handheld TriField™
Meter measures AC electric fields, AC magnetic fields
and radio/microwave power density. Find ground faults,
AC current wires or measure high-field generators with
the Magnetic setting (.2 — 100 milligauss, 60 Hz), identify
high VDT or
fluorescent light fields, distinguish hot vs. ground wires
60 Hz); measure
antenna radiation patterns, leaky microwave ovens, elc.
on RF/microwave setting (50 MHz to 3 GHz, .01 to 1

poorly grounded or shielded equipment,

with Electric setting (.5 — 100 kV/m,

mW/em?2).

Electric and magnetic settings are omnidirectional,

measuring full magnitude of fields without the need to
reorient the meter. Price of $145 includes delivery and

one-year warranty.

A 4

harmful

Alphalab, 1272 Alameda Ave, Salt Lake City, UT 84102
service or

literature on electromagnetic radiation health risks.

Call (801) 532-6604 for speedier

free |

RF POWER K7
AMPLIFIERS S

Pin Pout
Model (W) (W)

ic Galn/NF
(A) (dB) (d8)

(138 V)
Type

50 MHz
0503G -5 1050 6 15/06 LPA
0508G 1 170 28 15/06 Standard
0508R 1 170 28 /- Repeater
05106 10 170 25 15/06 Standard
0510R 10 170 25 - Repeater
0550G 510 375" 60 15/06 HPA
0550RH 510 375 60 - Repeater HPA
05526 25-40 375 55 1506 HPA
0552RH  25-40 375 55 Repeater HPA
144 MHz
14036 -5 1050 &6 1506 LPA
14066 25 100 12 15/06 Standard
1409G 2 150 25 15/06 Standard
1409R 2 150 24 —f- Repeater
14106 10 160 25 15/06 Standard
1410R 10 160 24 =~ Repeater
14126 25-45 160 20 15/06 Standard
1412R 25-45 160 19 -/~ Repeater
14506 5 350 56 15/06 HPA
1450RH 5 350 56 - Repeater HPA
1452G 25 350 50 15/06 HPA
1452RH 25 350 50 - Repeater HPA
1454G  50-100 350 40 1506 HPA
1454RH 50-100 350 40 Repeater HPA
220 MHz
22036 -5 1040 6 1407 LPA
22106 10 130 20 14/07 Standard
2210R 10 130 19 -~ Repeater
22126 30 130 16 14/0.7 Standard
2212R 30 130 15 = Repeater
22506 5 220 40 14/07 HPA
2250RH 5 250 40 -/~ Repeater HPA
22526 25 220 36 14/0.7 HPA
2252RH 25 20 38 =~ Repeater HPA
22546 75 220 32 14/07 HPA
2254RH 75 250 32 -~ Repeater HPA
440 MHz
44036 -5 725 4 1211 LPA
4410G 10 100 19 1211 Standard
4410R 10 100 18 =~ Hepeater
44126 20-30 100 19 1211 Standard
4412R 20-30 100 18 -~ Repeater
44486 5 100 22 1211 HPA
4448R 5 100 22 -~  RepeaterHPA
4450G 510 175 34 1211 HPA
4450RE 5-10 175 34 =~ Repeater HPA
44526 25 175 29 12/11 HPA
4452RE 25 175 29 -~ Repeater HPA
4454G 75 175 25 12/11 HPA
4454 RE 75 175 25 -/~  Repeater HPA
I.'.._|_.,..! ‘ _/ N
14106 MODEL 14506
STANQARD HPA
All ampiifiers (non-rptr) are linear, alk-mode with fully
automatic T/R ing 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 operafion.
Repeater amps are continuous duty, class C. |
Amplifier capahilities: 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) Conneclor
SOMHz 05208 5 25 BNC
S50MHz 0520 5 25 N
144 MHz 14208 5 24 BNC
144 MHz 1420N 5 24 N T
220MHz 22208 5 22 BNC —
220 MHz 2220N 5 22 N -
440 MHz 44208 5 18 GNC - ™ .. &/
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.

ST=RR T SYSTEMS TEL (310) 478-0591
ey P.0. Box 25845  FAX (310) 473-4038

Les Angeles, CA 80025
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netic torquer. When deployed, the boom is al-
most 20 feet long.

The Orbit

Due to the mission requirements of
TOPEX/POSEIDON, K-0-23 is in an orbit un-
like any other amateur radio satellite. Most
space shuttle missions have an inclination
(angle of the orbital plane relative to the equa-
tor) belween 28 and 57 degrees and an alti-
tude of less than 500 km, Most low-orbit ham-
sals have orbits that take them over the poles.
Their inclinations are near 90 degrees and al-
litudes are usually less than 1,000 km. K-0-23
has a 66 degree inclination and an altitude
near 1,325 km. Most Northern Hemisphere
stations will find it different to track because
the satellite doesn't appear to travel in &
straight line. The path takes some getting
used 1o, but the longer access times for data
downloads per pass (just over 20 minutes)
have been great.

Spacecraft Commissioning

Only 24 minutes after launch KITSAT-A
was released into orbit and 14 hours later the
KAIST ground station HL@EN. in Korea was
uploading software to the satellite. Many re-
porters witnessed K-O-23 execute the very
first command sequence sent by KAIST. Up-
load activities and tests continued with few
problems.

During the first few days, hams noted that
the K-O-23 signals were relatively weak and
experienced severe fading. The satellite had
not yet been stabilized and only the low-power
transmitler was on. Within a week of launch
the craft was completely stable with virtually
no tumbling or spinning. The gravity-gradient
boom was deployed and the TX1 transmitter
was activated with a downlink on 435.167

MHz with 1.3 watts out (B kHz below TXO0, the
low-power unit).

On August 18th, efforts began to commis-
sion the CCD camera expenment. This sys-
tem includes two CCD cameras: one with a
lens system capable of 4 km resolution, and
anather with 400 meter resolution. The cam-
eras are connected to an B051 microcontroller
and from there to two transputers.

The first image was taken at 1740 UTC on
August 19th while the satellite was over
Antarctica. Saiellite controllers were delighted
to see an excellent picture of the edge of the
earth showing cloud formations with an inter-
esting lighting effect caused by the low sun
angle, Some software bugs caused dropped
frames in the transputer-io-OBC (on-board
computer) path, thus corrupting later shots,
but the system is currently producing excellent
views with both wide- and narrow-angle cam-
eras. Due to the orientation of the satellite, the
cameras are always pointed earthward.

Working K-0-23

Kitsat's uplink {145.900 MHz) and down-
link (435.167 MHz) both use AX.25 FSK at
9600 bps for normal operations. A typical
earth station has 100 watts ERP (effective ra-
diated power) on the uplink and a sensitive re-
ceiver on the downlink. Antennas range from
omnidirectional turnstiles to circularly-polar-
ized yagis. A slightly medified TNC (terminal
node controller) with modem disconnect head-
er, & 9600 bps modem and a PC-type comput-
er running “PB" software complete the sys-
tem. Any station currently active on U-Q-22
can work K-0-23.

Information on the components that make
up a Uobdat or Kitsat-ready station can be
found in the October 1991 and December
1991 "Hamsats" columns. In addition to the

MULTIPLE REPEATER - LINK - REMOTE BASE
CONTROLLER

Finally a controller that has solved control and audio interconnect problems between
multiple radios. Your radio system can grow to multiple sites and stretch for hundreds
of miles - and yet any radio can be tully controlled from any designated input.

several devices described, a new 9600 bps
modem kit has been announced by TAPR
(The Tucson Amateur Packet Radio Corpora-
tion). Kits are available from TAPR for 570,
Since the initial release, several bugs have
been found and corrected. The July 1992 is-
sue of the "Packet Status Register” from
TAPR describes the latest modifications to the
board and interface procedures far the AEA
PKEB, AEA PK232MBX, DRSI PC*PA and the

TAPR TNC-1, The instruction manual with the
kit describes the TNC-2 hook up.

Experiencing 15 believing. Digital commu-
nications via satellite at 9600 bps works ex-
ceptionally well. Activities that are tedious at
1200 bps flash by at 9600. Messages, pro-
grams and images can be downloaded and
uploaded with ease. K-O-23 has added anoth-
er fine satellite resource to the hamsat com-

rmunity.
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Fhoto C. The first image taken by KO-23 used the wide-angle camera. (Received
and formatted by NK6K and plotted by KB5UST.)
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The RBC-700 Repeater Controller is designed to support Repeater systems that regquire
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 Lk, while the other Links are communicating through your site, holding separate
conversations. Or, connect all of the ports together - like a big party line !!

Coniras: Etredohed

Several models are available and are software configurable to support up to 3 Repeaters, §
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 !

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

Easy servicing

Intergrated Auntopatch
Expand at any time
Programmable Scheduler

+ 1iv to + 14v Supply
Standard 5.25" Rack Mount
Card-Cage design

. bt

Photo E. Narrow-angle camera shot of the southem Africa coast from KO-23.
(Received and formatted by NKEK and plofted by KB5UST,)

Palomar Telecom, Inc.
300 Enterprise 5t. Suite E o Escondido, Ca. 92025 e (619) 746-7998 e Fax (619) 746-1610
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e e JOIN AMSAT

PC HF FAX + PC SWL $179.0

SPECIAL COMBINATION OFFER

For a limited time, if you order PC HF FAX $9%9 (see our
other ad in this issue), you can add our new and improved

Support the Amateur Space Program

PC SWL 3.0 for $80.00 instead of our regular low price of - 5

$89.00. | M AMSAT Has Established Amateur Radio
PC SWL contains the hardware. software, instructions % .

and frequency lists needed to allow you to receive a vast AS (1 Perm {Inent RESIdEHt 1 Space!

variety of digital broadcasts transmitted over shortwave
radio. All you need is any IBM PC or compatible computer

and an snse Sr';_‘lr:”-'-'taue receiver. The product consists of: From operating any of 12 Amateur satellites circling the globe today to
emodulator b . . . A ;
Digital Signal Processing EQHJM participating in Amateur Radio activities from the Space Shuttle, the benefits of
200 Page Tutorial Reference Manual : - :
World wide Utility Frequency List space based Amateur Hadip are _avatlable to you by becoming an AMSAT
el oo lon b e T member. Our volunteers design, build and launch state-of-the-art satelites for use
automatica gecodes morsae COcke ; ; = i
AMTOR. S.TD‘E;I NAVTES and ASCIL by Radio Amateurs the world over. We provide educational programs that teach
PC SWL lets you tune in on world press senvices ; -
meteorological broadcasts. ham radio operators, coastal our young people_ about space and Amateur Hadm_. I‘_uﬂ::::st qf all, we provide our
giutfeséaﬁ::?rﬁaﬂEéggc:glﬁ.faﬁﬁ;ufﬂ? ;nn[gtehs;gétf;eaféﬁg members with an impressive array of member benefits including:
DEE WSS ST JARERGS BAC JOUS BN Sy CO R TR * Operating aides such as discounted tracking software and land line BBS.
Tuning Oscilloscope * : ; : : :
Digital Waveform prﬁsemaﬁgnﬁ _ An extensive network of volunteers to provide you local technical assistance.
| 1t i -
%Eﬁﬁﬁ;?;'?ﬂfgglfﬁﬁgr F‘?‘;‘;%Qn'é"}zs * The AMSAT Journal, your bi-monthly periodical devoted to the
Variable Shift
Adjustable CW Filter Sensitivity Amateur Space program.

Unaﬂentiuda{jr Gapi:tu_re and Printing
integrated |ext £dtor .
Integrated Log and Database It’s Fun! It’s Eﬂﬂy! It’s Exci ting.’
Shell to DOS applications

Seamless Integration with PC HF Facsimile

Call or write for our complete catalog of products. JOIN TODAY. For more information, call or write for your free
Visa & MasterCard welcome. : : g

¢ C Iti information packet. Or send your dues now, check or charge: $30 U.S.,
Software Systems Consulting $45 Canadal Mexico, $45 all elie. (815 jowards the AMSAT jourial)

615 5. El Camino Real, San Clemente, CA 92672

Tel:(714)498-5784 Fax:(714)498-0568

CIRCLE 244 ON READER SERVICE CARD AMSAT, P. 0. Box 27’ Washington’ D_C_ 20044

(301) 589-6062; Fax: (301) 608-3410
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Say you saw it in 73!

Portable Power!CI:arger ELIMINA TE
ishdbasclimg ( \//-CAD BATTERY PROBLEMS!

» Multi Qutput at 3, 86, 9 or 12VDC
* Charge from AG or 12vdc source

« Automatic shutoff at full charge | _ ; ] ; 5 _ WI TH
(12v recharge less than 3 hrs) ; .; - o

« Built-in Voltage - Charge Meter | . e TH E

* Sealed lead acid 6.5 AH battery | | - 1

 Supplied with 12 VDC cigarette b . o
plug and UL listed AC adapter [ ™ ;)

= Weight: 8 lbs, LWH: 7" x 4" x 8" | ﬂm .' ] ECH RG’NG S YSTEM

» Great power for Field Day, Contests, Mobile, HTs,TV,
RV, cellular, camcorder, 12v vehicle/ boat starter, and
all of your indoor/ outdoor portable power needs | . _
Tar. N B READY-PAK JR. restores Ni-Cads fo their “FULL
Window Mount BWM-1 X fll CAPACITY” by properly decharging cells and
> 5 F. " packs, Autornatically stops discharge af proper
Only 5 13.95 . e e level, then balances and equalizes cell voltages!
e - ' e For AAA thru D cell groupings, or packs which
Get your rubber duck outside wit P S : '
s BN i = : are between 70 MaH and 1200 MaH, HITs,
handy mount clips over your car's 4 o : cellular phones, RC hobby, metal deftectors,
_ &l window and lets your antenna get _ cordless phones and tools etc. all use Ni-Cads

out and above the car roof giving S ..get’'em back in shape with READY-PAK JR.!

you better range into your local or

distant repeater.High quality BNC — - MADE IN USA -
to BNC connector can be used on visA | Chik. M.O
| - YyOour own coax or with aptional & igggﬁmﬁgﬁf ko ECN EACH UNIT COMES WITH THESE CONNECTION SYSTEMS:
50 ohm, Model BC 6-174 Cable, priced at only $ 10.95° | tgad Alligator clips, 9v battery snap, and Adjustable Velcro
You can buy both the mount and the &' cable for § 23.00" w: S GES system fo fit all X-ceiver and cellular flat packs.

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

* prices do not include CA sales tax or shipping & handling
Add $2.50 S&H per order » Master Card & Visa welcome

S oo ST FLEGTHONTES

i r jal Hrs. - 5 :
Send lDFDF‘!‘I"IﬂF‘IthI'_-,u"|].I'E!'ﬂF'I radio and computer specials A (@Dﬁjggﬁr;tsagjg?;; S o Sgr"?“é‘rﬂéu}f.‘g fa 537 Pond Pine St
Trionics roBox 1434 CANICORDER OUUNERST | Low Range Unit taldhasas, b el ikl
; - for 7.2, 8.4. 9.6, 10.8 Volt For More Information;
Rancho Cordova, CA 95741 fcf’fgfgi‘f;:rfgﬁ*;ﬂ F’E iﬁ High Range Unil & am to 8 pm EST Mon-Fri
Phone/ fax: (916) 366-7408 v for 9.6, 10.8, 12, 13.2 Volt (904) 575-1207
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ASK KABOOM

Number 17 on your Feedback card

Michael J. Geier KB1UM
c/o 73 Magazine

70 Route 202 North
Peterborough NH 03458

Micro Power

This month we're going to explore
micro power. No, not QRP. I'm talking
about the microprocessors which are
the brains of just about all of our gear
these days. Sure, you know what they
do for you, but how do they do it?

Just A Bit

| doubt there are very many hams
out there who have no idea what a mi-
croprocessor (let's call it a "micro”) is.
Just about all of us have had some ex-
perience with desklop computers, and
many of us have them in our shacks.
And il you have a computer, you know
what bits, bytes, ROM and RAM are,
so I'm not going to write an entire com-
puter primer here. Bul whal does that
mysterious little micro in your walkie or
HF rig have in common with your PC
clone? Well, more than just a bit.

In fact, several bits! While your
desktop machine reads and writes to
disks and outpuls characters to its
screen and printer, the micro in your rig
reads the radio's knobs and buttons
and writes lo the display screen. It also
outputs control signals to the frequency
synthesizer which puls your rig on
whatever frequency is shown on the
display. So, how many bits does I
take?

Well, desktop PCs typically use
eight or more bits. Why? Because it
takes at least six to represent all the
upper- and lower-case characters. If
you raise two (the number of possible
bit stales—on and off) 1o the power of
the number of bits, that tells you how
many possible combinations you can
make from those bits. Two to the sixth
power equals 64, sO you can use six
bits to cover the alphabet and num-
bers. But just barely. By the time you
add punctuation, “control” characters
(so named because they let you control
the machine inslead of producing any-
thing on the screen) and perhaps some
graphics blocks and such, you are way
over 64 codes and you need more bits.
Eight bits gives you 256 characters,
which are more than enough.

50, why use more than eight bits?
Well, for word processing, there's really
no point. But for graphics and high-pre-
cision math, having more bils per byle
lets you move more information around
faster. Essentially, a computer’s archi-
tecture is that ol a serial device wilh
parallel lanes, much like a multi-lane
expressway. You can move jusl as
many cars with two lanes as four, but it
lakes twice as long. So, many PCs
now use 16 or even 32 bits.

In contrast, the micros in most
radios use four or eight bits! Why so

The Tech Answer Man

few? Well, there just aren’t that many
things to be coded. And speed is not
an issue like it is on the PC so, if multi-
ple byles are needed to represent a
particular piece of information, it's no
big deal.

In Control

Small microprocessors with their
own RAM and ROM built in are known
as microconiroliers because they're in-
tended to be used to control things,
rather than to be the centers of large
information systems. You can find mi-
crocontroliers in lots of things, from mi-
crowave ovens to VCRs, and cam-
corders to hard disk dnives. The chip's
architecture is essentially the same as
that of larger systems, but the numbers
are smaller. A typical microcontroller
might have anywhere from 256 byles
o 2K of RAM. You sure wouldn't want
lo type a document into it!

The ROM, which stores the operat-
ing program, also is typically in the 2K
to 4K range. Small as that sounds, it
usually is enough 0 handle a pretty
complicated radio’s functions. In some
cases, external ROM and RAM are
used to increase the data capacily.
Many HF rigs use mulliple-chip sys-
tems, although some do it all on one
chip. Most walkies use one or two
chips,

Take It For A Spin

When you spin the tuning knob on
one of today's typical HF rigs, an opli-
cal encoder (a slotted disk with an ar-
rangement of LEDs and detectors)
sends pulses to the micro. Its software
reads the pulses and changes the fre-
quency by rewriting the display and
sending the proper codes to the fre-
guency synthesizer. It may feel like
you're tuning a VFO, but you're really
just altering data! (For that matter,
these days a “VFO" is nothing more
than a piece of data in memory any-
way.) Many other controls work the
same way. Usually, the RIT, modulation
mode (AM, FM, SSB, etc.), filter selec-
tion and IF shift or PBT are controlied
via the micro. Some functions, like vol-
ume and squeich, are just regular old
analog controls, but they too could be
made to be part of the computer sys-
lem and probably will be in the future.
Why bother? Weill, wouldn it be nice 1o
have the squeich “remember” iis prop-
er setling on FM but retumn 1o the wide
open position on SSB?

Getting Wired

S0 how does a micro read a switch,
anyway? Actually, it's pretty simple. Mi-
cros have “poris,” which are just con-
nections used for inputs and outputs,
or “/0," as they say. in mosl cases, the
switch will have one end tied to ground,
with the other end tied to the positive
supply via a resistor of a few k ohms or
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more. The micro's port connects to
where the resistor meets the swiltch.
When the switch isn't being pressed,
the connection point will be high. When
you press the switch, it goes low
(to ground). By making the micro's
software examine the value of the
port, the swilch's state can be deter-
mined. Actually, it's almost that simple,
but not quite. Switches tend to
*bounce,” or have rapid "ons" and
“ofis,” for a fraction of a second when
you press or release them. To avoid
false readings, the software is made
to wait a few milliseconds and then
test the swilch's state again. If the
two readings match, the computer
knows that a valid press or release has
been made.

Hey, wait a minute, my "940 has an
awful lot of buttons on it! Is there a sep-
arate port for each one? Well, probably
not. That would require a big chip with
lots of wires, and remember, hardware
costs money, while software is free! To
read lots of switches, an old technique,
used for everything from calculator and
computer keyboards to electronic lele-
phones, is employed. It's called multi-
plexing. Here's how it works:

Drive A 4X4

Let's say you have a 16-button
keypad, like lhe one found on most
walkies. To read each switch individual-
ly requires 17 connections: one for
gach swilch and a common ground. If
instead, though, you wire them in an
X/Y grid, you can do it with only eight
wires. Try it on paper. Draw four rows
of four boxes each. Now, connect them
together horizontally and vertically. If
you connect four wires at, say, the left
and four al the top, no matter which
button you press, you'll make a con-
nection between a wire on the top and
a wire on the side somewhere.
Of course, multiple keys pressed at
the same lime can cause all kinds of
confusion. The way to avoid it is to
scan the rows and columns, looking
for connections. That way, if you find
more than one sel, you can ignore
them all. By the way, il you're trying to
discern the grid pattern on a bunch of
switches, keep in mind that the electri-
cal arrangemenl is not necessarily re-
lated to the physical layoul of the
swilches. Sometimes they match, but
sometimes switches on unrelated ar-
eas of the rig may be connected in a
grid. Ultimately, whatever costs the
least will be used.

Where in The World Is Common
Groundiego?

Please notice thal, in the scanned
arrangement, no Switch has a ground!
Scanning poris are specially construct-
ed to provide a voltage pulse on one
sel ol connections and o look for it on
the other; that's how the scanning is
accomplished. I've seen more than a
few cases of damaged chips because
someone wanled o connecl a remole
swilch and pul it between the micro
and ground. If you need to connect a
remote switch, you must connect it
across the original one. Unfortunately,

induced voltages on the remote
switch’s wires (such as from your trans-
mitter) and the wires' inductance kick
also can damage the micro. And you
can't put a capacitor across the wires
to smooth things out because it inter-
feres with the scanning pulse, making
the switch appear to be continuously
pressed. If your remole swilch is more
than a few inches of wire away, it is
best to use either a relay or a 4066 or
similar type analog switch chip. Multi-
plexed switches can be a real pain 10
remote.

My Friend Flicker

By the way, the muitiplexing tech-
nique works for displays as well. If you
have lots and lots of LED segments 10
control, as you do in a frequency dis-
play, you sure don’l want a wire for
each one. You can multiplex them in
exactly the same way, thanks o the
eye’s inability to see very rapid flash-
ing. The result is that only one segment
in the entire display is on al any one
lime, but they get scanned so fast thal
they all appear o be on al the same
time. The technique reduces power
consumption, too. Of course, the dis-
play doesn't appear as bright as it
would if they were all on together, bul
most displays are more than bright
enough anyway. LED function indica-
tors, such as the ones used for filter
and mode selections on some rigs, al-
s0 may be multiplexed.

If you want to see if your display Is
multiplexed, try this: Turn the rig on
and shut the room lights off. Now, stare
at the display and move your ayes
rapidly in a circle. If you see interrupled
bars of light, the display is multiplexed.
If all you see is a bunch of solid
smears, there's no multiplexing in use.
And, if you do it long enough, you may
get to see Nirvana.

LCDs usually are multiplexed, too,
but their inherently slow response time
makes the segments stay sel between
scans, so they really are all on, or
nearly so, at the same time.

A to D, Where Are You?

Some micros, particularly the ones
in walkies, display S-meter readings in
the form of LCD bargraphs. Some also
show battery voltage. To do this, the
analog vollage representing the re-
ceived signal strength or battery volt-
age mus! be digilized and converted 1o
bargraph steps by the micro for display.
It sounds messy but, luckily, most mod-
ern microcontrollers have built-in ana-
log-to-digital (A/D) converters, making
the job very easy. There is one func-
tion, however, where the rigs cheat: All
the walkies I've seen which have bar-
graph RF power output displays simply
show a presel number of bars which
depends only upon the power level you
have chosen. I've never seen one that
actually shows a real measuremeni
of the power coming oul of the trans-
mitter.

Well, there's lots more to dis-
cuss, but I've run out of room, We'll
continue next month. "Til then, 73 de
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2 WAY RADIO
SERVICE MONITOR

OM-3, the world's most popular Iow-COost Service mans-
r. For shops beg or small, the COM-3 defivers advancad
pabiines ior a fantabc prce—and our new leass pro-
= akows you o own a COM-3 o less than $3.00 2 day
aalures oDirect enlry keyboard with programmabile
emory =Augio 4 fransmitter fregquency counter =L ED bar
aph frequencylerror doviation display =0 1-10.000 puVv
it levels sHigh receve sensthnly, less fhan 5 yV
100 kiHz 10 999 9995 MKz *Continuous frequency Cover-
je *Transmil prolecton, up to 100 wafts «CTS tone
wodsr, 1 kHz and extérnal modulation

RAMSEY ELECTRONICS

Finalty, a low-COst lab Qually ssgnal generalor—a true
aharnative 10 the §7.000 generators. The RSG-10 = a
hard woriung. but easy 10 use genergiorn wWea lor the ab
a3 wall as for production tesl Lease f for lessthan §$31.00 8
oay Fealurés «100 KHz 1o 999 MHz « 100 Hz resolution 10
500 MHz, 200 Hz above »— 13010 + 10 dBm output rangs
«(.1 dB oulpul resolution *AM and FM modulation *20
programmable meamones *Dulpul selaction in volts, dB
cBm with instant conversion between units *RF output
reverse powes profecied *LED display of all parame-
ters—no anglog guesswork!

FREQUENCY COUNTERS

T-70 7 DIGIT 525 MHz

amsey Electironics has Bbasn manufacturing alec-
anic 1est gear for over 10 years and is recognized for
; lab quality products al breakthrough prices. All of
Jr counters carmy & lull oné-yaar warranly on paris
d labor, Wa take greal pride in besng the largest
anufacturar ol low-cosl counlers in the enlire
S A Compare specilicathons. Our counters are full-

CGT-30 9 DIGIT 600 MHz

NEW CT-250 2.5 GHZ

ACCESSORIES FOR COUNTERS

Telescopic ship anlenna—BNC plug. WA-10
High impadance probe, hght loading, HP-1

£11.95
£16.95
£16.95

CT-125 S DIGIT 1.2 GHz

atured, from auvdio to UHF, with FET high Low-pass proba, audio use, LP-1
ipedance inpul, propar wave shaping circuitry, and Direct praba, génaral purpose use, DC-1 1685
srable high quality epoxy glass plated-thru PC Tilt bail, slevales counter for easy viewing, TB-TD 5995
yard construchon. All units are 100% manufactured Rechargeabile internal battery pack. BP4 $895
ihe U.5.A. All counters feature 1.0 ppm aCCuracy. CT-80 oven imebase, 0.1 ppm accuracy, OV-1 55.95
ALL COUNTERS ARE FULLY WIRED & TESTED

MODEL | FREQ.RANGE | SENSITIVITY DIGITS | RESOLUTION PRICE
CT-50 20 Hz-600 MHz < 25 mV o 500 MHz 8 1 He W0OHz £185.95
CT-7T0 20 Hr-550 MHr < 50 m\V to 150 MHz 7 1 Mz, 10 Hz. 100 Hz $135.95
CTa0 10 Hz-5600 MiHz < 10 mV 1o 150 MHz g 0.1 Hz. Y0 Hz. 100 Hz $169 85

< 150 mV 10 600 MHz
CT-125 10 Hz-1.25 GHz < ZSmv to 50 MHz 9 01 Hz, 1 HE "D e 518995

< 15 mV to 500 MiHz

< 100 mV 1o 1 GHz
CT-250 10 Hz-2.5 0Hz < 25 mv 1o 50 MHz g 0.1 Hz, 1 He 10 Hz £249 95

typecally 3 0 GHz <10mV o 1 GHz

< 50 mV 1025 GHz
F5108 10 MHz~-1.5 GHz < 50 mV Conven your existing counter 389 85
Prescaler divide by 1000 o 1.5 GHz

SPEED RADAR

$80.95
complete kit
SG6-7

PREAMP

w low-cost microwdve Doppler
lar kit "clocks™ cara, planes, boals,
‘ses8, bikes or any large moving ob-
t. Operates at 2.6 GHz with up 1o

Baoost those weak signals (o your
scanner, TV, shortwave radio or fre-
quency counter. Flat 25 dB gain, 1 to

1000 MHz. 3dB NF, BNC conneclors
Runs an 12VDC or 110 VAL

PR-2, wired, includes AC adapter

| =

b — FM-3

SHOWN

Pick the unil that's right for you. All
units transmit stable signal in B8-
108 MHz FM band up to 300" excep
lor hi power FM-4 that goes up o

55005 1/2 mile

mile range. LED digital readout
plays speed in milas par hour, kilo-
lers par hour or féal par secong!
rphong output allows for listening 10
ual coppler shifl. Uses twd 1-lb cof-

cans for antenna (nod ncluded)
i runs on 12 VDC. Easy 0 build—
mRCIoWwave CHroullny is PL sinpline
S plastic case with speedy graph-
for a prolessional look. A very use-
and hull-ol-tun ki

SROWAVE MUSIC MACHINE
AUSION ALARM

eal microwave Dopplar
teoe thal will delect & b
noas far 32 10 leol away
erateson 1. 3GH? and s
attected by heal, ghl, or
rations. Drives up to 100
i DUtpuUl, P0Gy DDan OF
sedi. runs on 12 VDU
mpiete by MO-3 §1995 | fneahed ook

oepie wd UIME-S
Case - imoh set. CMMLS

ME DECODER

oreplets Ione cecoos
i sngie PG board. Fos
5 400-5000 Hr ag
jole range via 20-tum
voltage reguiabon, SE7
Lisefid for fouch-lone
it deteciion, FSK, oo
afso be used a5 a Sl

VOICE ACTIVATED
SWITCH

Yoice activated
Swilch xit provides
swilchad outpul with
curren! capability up
[0 100 mA. Can drive
relays, lights, LED. or
@vien & tape recordor

Easy 1o build power amp has 8 times
power gain, TW in, 8W out, 2W in,
16W oul. SW is for 40W out. Same
amgp as leatured in many ham mag-
azine articles. Complete with all
parts, less case and T-R relay

PA-1, 40W pwr amp kol

TR-1, AF sensed T-A relay kit 51185

LT *.m-d:-ma_ﬂr
B CRSRCy g pOpUldr Tunss
plat 3 SooThene souncs Lois of
tgn o doorbedls. shogp OF SiOFE &
Fanied. oF hom e hoaes ot

FRom on @ batery or wall T
e Fansien] soaEEe Ol
vl adusiabis BP0 0 DiCh
A ol o ma by 3 hanORomE

82455
2N

TELEPHOME
TRANSMITTER
Mini-sired with profes-
sional performance
Self-powerad from
phone [ine, Iransmils
in FM broadcast band
up to v mile. Installs
easily anywhera on

.. 8545
FM-2. as above bul wilh added

FM-1, basic unit

mike preamp $7.85

FM-4, long range. tigh pawer with
very sensilive audio sechion, picks
up voices 107 away 31485
MC-1, mindalure senstave mike car-
indge for FM-1.2.4 . 8285

£34 95

PACKET RADIO LO NOISE PREANPS
Taeh Rl vErSa0ns B aviilabis
few Thie Commoiors 4 (DAL |
or the IBM-PC (P-4BM) Easy as-
sambly "NO TUNING In
cwuoes FREE dsk schware. PC
Boar and Full Documentaton

input for peak periormance

reception! Specify band

KIT P&4A $59 95 | ZM—PR-10, 220 MHz—FPR-
P-iBM 55855 § 20. 440 MHzr—FPH-40
CASE CPK §1295 | Each it 51785

SPEAKER PHONE
Talk on ihé phone hands-free, great to pul in
shop or shack, press the bulton 10 answer—no
aciual phone needed. Works same a3 COmMMmMEr-
ciad units. Talk from anywhere in room, phong
ling powared-—no battery needed. Super for
tamily and conference calls or buy two lor

one encoder. Aunson § motor. Auns on 8 ) phone line or inside ) nands-free intercom! Add our case se! for a pro
12 voits vDC. phong! loak.,

plete kit, TO-1 $6.95 § VS-1 kit $6.05 | PB-1 kit 514.95) 5p.1 120 .95 Case-CSP $12.95
“KLE STIK LIGHT BEAM FM RADIO SUPER SLEUTH BROADBAND
hocking kit! Blink: | COMMUNICATORS Full-fledged superhet, § A super sensitive am- | PREAMP

Transmits audio over
infrared beam up 1o
30' —use simple lens-
@6 10 QO up 10 Y% mile!
Hum free, uses 30 kHz

LED attracis wic-
= o pick up inng-
1-looking can—
3 watch the tun! j
zl tor oftice desks,

MHz IF

microvoll sensitivity,
IC detector and 10.7

FM broadcast band as
well as large portons

plifiar which will pick
Up a pin drop at 15
fesl! Greal for moni
lonng baby & room or
as general purpose

Very popular sensitive
all-purpose preamp,
ideal for =canner,
TVs, VHF/UHF rigs,
counters. Lo noise, 20

Tunes Sid

e, nosey know- | camar, Greal for wire- | on each end. ldeal for | ampliber. Full 2W rms | dB gain, 100 kHz-1
jis! less aarphones or un- | “bug™ receiver, hob- | output. Runs on 6 to | GHz, 9V-12 VDC op-
-4 it £5.85 | aeleciable “bug. ™ by expariments or | 15 volis, uses B-45 | ermation
Transmitler - receqv- | even as FM ragio! phm speaker SA-T kit 51485
arsol, LBSE  $1995 | FR-1 & $19 85 | BN-G kit 56 95

Make that reciever come
ALIVE' Small zize for sasy
installation with H-0 tuned

Excedfient gan and noise fig-
ure—guaranieed o mprove

2 METERS
©223 MHz
*440 MHz

porable or

$149%

2 MTR & 220 BOOSTER AMP

Here's a greal booster for any 2 meter or Z20 MHz hand-held uni
These power boosters defiver over 30 watts of output, allowing you to
hit the repeater's full quieting while the low noise preamp remarkably
improves recaplion. Hamsey Electronics has sold thousands ol 2 meater

amp kits, but now we offer compiletaly wired and tested 2

as 220 MHz. units. Both have all the features of tha high-priced boost-

@8 al afraction of the cost.

PA-10 2 MTR POWER BOOSTER (10 X powar gain)
Fully wired & tested .. ..

PA-20 220 MHz POWER BOOSTER {E X powar gnlni
Fully wired & tested e

FANTASTIC

FM TRANSCEIVERS

SYNTHESIZED—NO CRYSTALS
Aamsey breaks the price barrier on FM rigs' The FX s ideal for shack,

mobile. The wide frequency coverage and programmabile re-

peater splits makes the FX the perfact ng for Amatew, CAP or MARS
applications. Packolesrs really apprecigle the dedicaled packa! por,
“TRUE-FM™

No problem. Twelve diode programmed channeds, SW RF output
sansidive dual converson recener and proven EASY assembly Why pay
more for 8 used loreign rg when you can have one AMERICAN MADE (by
you) lor less. Comes complete less case and speaked mike. Oroar o
maiching cate and knob set for that pro look

FX-146 it (2 Metors)

FX-223 i1 (1 v Meters)
FX-440 it (34 Maters)
CFX matching case set

sgnal and aimos! instant T/R switching. High speed packet?

£149 85
§£149 95
$160 85
§ 2495

L

matar, as weil

$89 95

| R

$89.95

QRP TRANSMITTERS HAM RECEIVERS

20, 30, 40, 80M
CW TRANSMITTERS

Jamn the fun on QAP Thousands of these mni-rgs have
been sold and tons ol DX contacts have been made
imaging worlong Eastern Euwrope with @ 530 transmi-
ier—that's ham rado al s best! These CW nge are deal
mates 1o the recevers al nght They have two-posstion
variable crystal control (one popular ORP XTAL nclug-
ad). one wall output and buli-in antenna swilch Runs on
12VODC . Add our matchng case and knob set lor & hand-
some fincshed ook

Your chisce of bands . _ £20 85
{Specity band: ORP-20, 30, 40 or 80y
Matching case & knob set, CORP $1295

E-ZKEY CMOS KEYER

Send perfect CW within an hour of recenving this kit
Easy-to-build kit has sidetone oscillator, speed control
and keys most any iransmitter. Runs for months on a 9V
battery. 28-page manual gives ideas on making your
own key lor extra savings. Add our matching case sl
for complete station look
CW-7 kit

Matching case knob setl, CCW

ACTIVE ANTENNA

Cramped lor space? Gel longwire performance wilh
this desktop antenna. Properly designed unit has dual
HF and YHF circuitry and built-in whip antenna, as wall
as external jack. AF gain control and 8Y operation
mikes unit ideal tor SWLs, traveling hams or scannar
bufls who need holier recepfion. The malching case
and knob sel gives the unit a hundred dollar look!

Al-T K £24 95
Matching case & knob sel, CAA $12.95

SPEECH SCRAMBLER

Communicale in lotal privacy over phong or radio. Kit
teatures full duplex operation using freguency inver-
sion. Both mike and speaker or line infoul connections
Easy hookup 1o any radio, and 1slaphons use reqQuIres
no direct connechion! Easy 1o build 2 IC circuit. Can also
be used 1o descramble many 2-way rado sgnals. Fn-
tah your kif off with the handsome case & knob st
S5-7 kit 2995
Matcheng case & knob s21, (5SS $1295

SHORTWAVE RECEIVER

$24 95
$12.85

Fantasbc recerver thal caplures the world with just a
12° antenna' Can receive any 2 MHz portion from 4-11
MHz True superhet has smooth varactor tuning, AGC
RF gain control, plenty of speaker volume and runs on a
8V battery. Fascinaling Scout, school or club project
providas hours of fun for even the most serious DXer
For the car, consider our shortwave convertar, Two
swilchable bands (in 3-22 MHz range), each 1 MMz
wide—{unable onyour car radio dial, Add soma interas!
o your drive homa!

Shortwave receiver kil, SRI $20.65
Shortwave convarter kit, SCI . .. B A5
Maiching case set for SRI, CSR | $12.95
Malching case sat lor SCI1,C50 $12.95

plisdaction g ifarilsEd. Examinsg 1ar 10
1mrn ¥ mol plemeed relurm inor
i, shdd 83,75 for shippdng

sk gi lorEegin oideds

TERMS: 8

Pl
00 U5 onivi

o
=

20, 30, 40, 30M
All Mode RECEIVERS

Build your own mini ham staton. Sensitive all-mode
AM. CW, 558 receivers use direc! conversion design
with NEB02 IC as featured in OS5ST and ARAL hand-
book=s. Very sensiive varacior tuned over entind band
Plenty of speaker volume Runs on 8V batery. Very
EASY w0 build, lots of fun and aducational—ideal for
baginner or oid pro. New 30-page manual  Add the case
5t for weal-ltad professsonal ook

Your chowoe of bands $2995

(Speciy band: HR-20, HR-30, HR-40, HR-80)

Maiching cass & knob set. CHR $12.55

2,6,10 MTR, 220
FM RECEIVERS

Keep an ear on the local repeater gang, monitor the cops,
check out the weather or just plain listen around. These
sensilive superhel receivers are jus! the tickel. They tune
any 5 MHz portion of the band and have asmooth varactor
tuning, dual conversion with ceramic IF fiters, AFC, ad-
|ustable squelch and plenty of speaker volume, Huns on
8V bantery and performance thal rivals tha big rigs! For a
complate finished pro look, add our malching casa and
knob sel with screened graphics.
FM communications receiver ki £20.95
Specily band: FR 146 (2m), FRE (8m), FR10 (10m), FR-
220 (220 MHz)
Maiching case & knob sel, CFR

FM STEREO TRANSMITTER

Run your own sterso FM staton! Transmit & stable signal
in the siandard FMW broadcast band throughout the houss,
dorm or neghborhood. Connacts easily 10 ine outputs on
CD player, tape decks, eic. Runs on 9V battery, has
mrtemal whip anienna and extemnal antenna jack Add our
case =@ lor & “siation” look!

FM-10 kit $29.95
Maicfung case set E:Fl.l $1285

AIRCRAFT RCVR

£12.95

Hear exciting arcraft communicabons—pick up planes
up to 100 miles away! Receives 110-136 MMz AM air
band, smooth varactor tuning superhel with AGC, ce-
ramic filter, adjusiable squeich, excallent sensilivity and
lots of speaker volume. Runs on 9V battery. Great lor air
shows or just hanging around the airpon! New 30-page

ma}rﬁmal delalls pilot talk, too. Add case sl for “pro”
[s]¢’

AR-1 kit $24.95
Maiching case set, E.AFI: $12.85

PHONE ORDERS CALL
. 716-924-4560

FAX 716-924-4355

RAMSEY ELECTRONICS, INC. 793 Canning Parkway, Victor, NY 14564
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Jeff Slioman NTEWO

¢/o 73 Amalteur Radio Today
70 Route 202 North
Feterborough NH 03458

Digital Radio Glossary

Many of the letters you've sent
(thanks for writing!) have had ques-
lions about basic packet and digital
radio terminology. Instead of answer-
ing them individually, | thought |
would give you a digital radio glos-
sary. This is by no means an exhaus-
tive effort, but it answers all the ques-
tions | have received and provides
related information. | hope you all
find this useful, and maybe some-
thing worth saving and referring to in
the future. Please let me know what
you think—and of any gquestions you
have about items discussed here.
Thanks for the wonderful response {o
the column by US Mail, and various
email. 73 de NTEWO.

AMTOR Amateur Teleprinting
Over Radio is an enhanced form of
RTTY, including error correction
(called Mode A or ARQ for Automatic
ReQuest for reception) and FEC
(Mode B) modes. It is well suited to
noisy HF channels and reliable,
though very slow. AMTOR avoids
QSB (fading) and QRM/QRN (noise)
by sending very small data packets,
two characters at a time, giving an
AMTOR QSO its characteristic stac-
cato sound. AMTOR Mode B is ex-
cellent for bulletins and a version
called NAVTEX is used to communi-
cate with ships at sea. See: FEC.

AX.25 Amateur X.25 is a version
of the CCITT X.25 protocol with en-
hancements for operation over radio.
It is the set of rules which is used by
the packet TNC to establish, main-
tain, and terminate a link between
two stations, and to transfer data
back and forth. AX.25 defines the
structure of valid data frames and the
behavior of the sending and receiving
stations. See: CSMA/CD; Error De-
tection and Correction; Frame.

Backbone A network connection
among LANs. Packet radio back-
bones are usually used to connect
LANs for PBBS message forwarding,
although some allow user traffic.

Baud Named for the French engi-
neer J.M.E. Baudot (Baw'-doe), a
baud is a discrete transition of a sig-
nal which can carry information.
Baud is not necessarily equal to bps
(bits per second) since fancy modula-
tion schemes—using signal phase
and trellis encoding, for example—
can stuff more than one bit in each
baud. These schemes are common
in land-line applications, but general-
ly are not used in radio since proper-
ties like phase—on which they de-
pend—are hard to preserve.

Number 18 on your Feedback card

PACKET & COMPUTERS

CRC See: Error Detection and
Correction.

CSMA/CD Carrier Sense Multiple
Access/Collision Detection is the ac-
cess method used by the AX.25 pro-
focol to allow simultaneous use of a
single channel by multiple stations.
This differs from, say, land-line mo-
dem connections where the conver-
sation is between a pair of
modems—one on each end of the
line. CSMA/CD is easy to understand
if you think in terms of a typical group
discussion on a repeater. Each sta-
tion listens to the channel and waits
for the currently transmitting station
to finish (carrier sense).

If one (or more—multiple access)
of the listening stations wish to make
a comment, they will wait for an arbi-
trary period of time to make sure
“they've got it." They don't key up
right away because others might do
the same and cause a double. But,
even if the stations wait to see if the
channel becomes busy, two can de-
cide to transmit at precisely the same
time, causing a double anyway.
When this happens, the station to
whom the transmission was directed
will say something like, "You guys
just doubled, K9HI try it again"—colli-
sion detection.

One other access method which
will also be familiar to repeater users
is called Token Passing. In this
scheme a "token” is passed among
nodes on the net. When the node re-
ceives the token, it can use the chan-
nel—though it may not want to. It
makes iis transmission—or not—and
then passes the token on to the next
node. You may have already recog-
nized this as the scheme used in
round-table QS0s: "WN9T and the
group, this is NTEWO," the token is
passed,

DCD Data Carrier Detect has two
meanings. It is the designation of pin
8 of the RS-232D pinout standard,
and it is a function of the TNC which
determines if there is incoming da-
ta—or another station on the air. Be-
cause packet radio uses CSMA/CD,
it is important for the TNC to know if
there is another station on the air.
DCD comes in two basic types. The
simplest makes no distinction be-
tween actual data and anything that
opens the squelch—noise, voice,
whatever. The second, called De-
rived DCD, actually determines if
there is data present. Since this type
of DCD allows the squelch control to
be left open at all times, it can be ad-
vantageous for older radios and high-
speed transmission where the limit-
ing factor is the speed of the squelch
circuit.

Digipeater A DIGital rePEATER
is a station which receives a packet
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and retransmits it. The idea is very
similar to a voice repeater, but is not
full duplex. AX.25 allows up to eight
intervening “digis,” which are speci-
fied in the connect request to the
TNC. Stations seeing the digipeat re-
quest will handle the packet in the or-
der in which the list is specified. Even
if the destination can hear the origi-
nator directly, it will ignore the packet
until the digis handie it. All packet
stations are digipeaters by default—
this function of the TNC must be ex-
plicitly turned off if it is not desired.

DSP Digital Signal Processing Is
a relatively new technigue which us-
es general purpose or specialized mi-
croprocessors to do the job that ana-
log filters normally do. Since DSP-
based filters can be programmed for
all sorts of different behaviors, they
are extremely flexible. Multimode
units based on DSP are becoming
available and have the advantage of
being ready for any new mode that
might appear by simple reprogram-
ming of the DSP chip.

DWAIT Digipeater Wait is an im-
portant TNC parameter which deter-
mines how long a station will wait af-
ter the last transmission before at-
tempting to acquire the channel for
its own use. Digipealers should have
smaller settings than users, since
they need to be able to repeat users

(PARC), Ethernet is a networking
scheme that uses 10 MHz radio
transmissions on RG-58 cable. It is a
CSMA/CD-based system, and is
quite similar to packet radio in opera-
tion. Ethernet is used throughout the
Internet.

FEC Forward Error Correction is
a scheme which allows broadcast
messages with very low error rates.
Unlike AX.25, which uses retransmis-
sion to correct errors, FEC modes
send the error-correcting data along
with the original transmission. This
redundant information can be used to
reconstruct data that is damaged up-
on arrival. This method is very similar
to QS5Z—sending each word or group
more than once—in CW traffic han-
dliing. If QSB—fading—or QRM/QRN
—interference—make copying one
attempt impossible, it can probably
be reconstructed from the repeated
version.

Frame AX.25 uses data packels
called frames to transmit data and
link management information. There
are three basic AX.25 frames:

I Frames Information-Transmis-
sion Frames transmit user data—the
text of messages and bulletins, etc.

S Frames Supervisory Frames
are used to establish and maintain
the link between two stations. They
are responsible for ACKs (ACKnowl-

“I hope you all find this useful,
and maybe something worth saving
and referring to in the future. Please
let me know what you think—and of
any questions you have about items
discussed here.”

packets. This very simple method
has not been effective for busy LANSs,
and has been—or should be—re-
placed by the Slot Time parameter,
which is more random.

Error Detection and Correction
Packet radio has an advantage over
older digital modes like RTTY be-
cause it detects and corrects errors
in transmitted data packets called
frames. AX.25, the packet protocol,
uses a technigue called CRC {Cyclic
Redundancy Check) to determine if
the frame arrives intact. A CRC is a
mathematical operation which is per-
formed on all data in a frame. The
result is transmitted along with the
frame and must match the result
the receiver getls using the same
operation—a mismatch indicates a
detected error. The receiver then re-
quests a retransmission, called a
retry, of the frame and the process is
repeated until the data arrives with-
out error to the retry count—the num-
ber of attempts the transmitting TNC
will allow—is exceeded. The retry
count is a settable TNC parameter
which defauits to 10,

Ethernet Developed by Xerox at
their Palo Alto Research Center

edgements) and NAKs (rejections), in
addition to establishment and termi-
nation of the link.

U Frames Unnumbered Frames
are used when there is no connection
to another station. They may also be
used during a connection for miscel-
lanecus housekeeping.

Hidden Transmitter Because
AX.25 uses a scheme called Carrier
Sense Multiple Access/CD (CSMA/
CD), all stations operating in a LAN
(Local Area Network) must be able to
be heard by all other stations—this is
the carrier sense parl. If not, some
stations will attempt to transmit while
others are on the air. This leads to
collisions—like doubling on re-
peaters. Though the collision detec-
tion part of CSMA/CD will reject the
garbled frame and acts for a retrans-
mission, the hidden transmitter will
continue to interfere until both it and
the station it is interfering with “retry
out” (give up and disconnect). The
only way to prevent this problem is to
insure that everyone can hear all sta-
tions operating in the LAN and, since
it is impractical to expect all stations
to erect antennas capable of this, a
repeater—almost identical to a voice
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The Antique Wireless Associa-
tion: A Heterodynamic Group

This past summer | had the privilege
of being a guest speaker al a hamfest in
Batavia, New York. My gracious host for
the weekend was Tom Rosica W2GIR, a
production technician in radio and televi-
sion at Genesee Community College.
Tom was a 25-year employee of the for-
mer GTE-Sylvania plant in upstate New
York.

It was a pleasure to be taken on a tour
of this most scenic area of New York
slate. Tom took great pride in telling me
about the good works of the Genesee Ra-
dio Amateurs, who are very aclive in
community affairs and are prepared to
help out in emergencies. This region of
New York is known for severe winters and
blizzards that can devaslate an entire re-
gion. Tom spoke of several such occa-
sions where the communications of ham
radio operators were the only thing the
community had to rely on.

| had a wonderful time speaking with
many of the hams and teachers who at-
tended my forum. Visilors lo this part of
our slate get to enjoy a special kind of
hospitality. Tom kept assurnng me that no
visit to this community would be complete
without a tour of the world-famous An-
lique Wireless Association Radio Muse-
um in Bloomfield, New York. My interest
was really piqued when Tom introduced
me to Bruce Kelley W2ICE, the museum’s
curator. For the longest lime, Frank Gun-
ther W2ALS (friend and colleague of Ma-
jor Edwin Armstrong) had been telling me
that | must gel in touch with Bruce Kelley
and visit this most impressive museum.
My only regret turned out 1o be that |
didnt have more lime to spend there on
this visit. It is definitely on my list of
places 1o revisit as soon as | can.

Bruce Kelley

In 1936, Bruce Kelley began collecling
radio tubes and old gear while he was liv-
ing in Rochesler, New York. When Bruce
was 34, in 1948, he sel up a museum in
his barn in Spencerport. Bruce, who
worked for Eastman Kodak, became well
known In the area for the extraordinary
slide presentations and equipment dis-
plays that he brought 1o meetings and
hamfests. After awhile, these activities
took up so much of his time that, in 1952,
he founded the Antique Wireless Associa-
tion with George Batterson W2GB and
Linc Cundall W2LC.

The AWA began to grow in member-
ship, and Kelley and his museum moved
to a new home and a new barn in Hol-
comb, New York. The "Old Timer's Bul-
letin® was founded in 1960, the AWA Na-
tional Conference debuted in 1963, and in
1972 the AWA was chartered by the state
of New York as a nonprofil educational in-

stitution. The AWA has gained official
recognition in past years when it was in-
vited to hold its annual historical confer-
ences al three of the nation’s leading mu-
seums: The Ford Science Museum in
Dearborn, Michigan; The Benjamin
Franklin Institute in Philadelphia; and The
Smilthsonian Institution in Washington,
D.C.

By 1970, Kelley's barn was overflow-
ing and the AWA leased half of the
Bloomfield Academy Building. Following
renovation of the 1837 building, the AWA
museum moved in alongside the museum
of the Historical Society of the Town of
East Bloomfield, which occupies the other
half of the former school. If you are con-
sidering visiling there, or taking a class
trip to this wonderful place, you should
know that the Radio Museum in Easl
Bloomfield is about 20 miles southeast of
downtown Rochester and 10 miles wesl
of Canandaigua.

The Radio Museum is a teacher's
dream. Nol enough museums offer
youngsters, or oldsters for that matter, the
opportunity to touch, feel and even smell
their exhibits. Most of the displays at this
museum are out in the open 10 be exam-
ined and enjoyed. According to Bruce
Kelley, mos! of their tour groups consist
of school classes, Scoul troops, retired
folks, and antique aficionados. Admussion
to the museum is free.

Exposing youngsters to arifacts and
relics of the pasl is a terrific teaching tool.
The Radio Museum provides the visitor
with a "feel” for what went before. This is
how we come to know where we are now:
by experiencing the enrichment of the
things that make up our history. In this
museum you will “experience” one of the
largest collections of early radio appara-
lus—actual equipment associaled with
Marconi, De Forest, Armstrong, Edison
and other pioneers. Much of it still works.

The AWA Museum in Eas! Bloomfield

Photo A. Operaling a 1923 amateur phone station at the AWA Electronic Commu-
nication Museum, East Bloomfield, New York.

houses more than 25,000 historical items,
from early Morse telegraph keys, re-
pealers, relays, and other equipment, lo
the earliest commercial wireless appara-
tus (vintage 1910 and earlier) and radio
receivers—which are considered 10 make
up one of the fines! collections in the Unit-
ed Slales. In addition 1o radio and wire-
less gear, the museum contains such vi-
sual equipment as the early RCA and
Finch facsimile machines, and scanning
disk-type television receivers.

Many of the exhibils have been donat-
ed by private institutions or are on loan
from owner-members. There are loday
more than 3,600 members in the AWA
worldwide. Among them are leading
scholars, statesmen, scientists and indus-
trial leaders, and many old-time pioneers
in telecommunications. According to
Bruce, "Membership includes Marconi
ship-to-shore operators to hundreds of
amateur radio operators who earmned lheir
expertise in the days of the spark gap and
the coherer. In addition, there are scores
of knowing antiquanans who have saved
from oblivion literally thousands of arti-
facts from earliest wireless days which

have found a place in the AWA Electronic
Communication Museum. The museum’s
resources include a comprehensive li-
brary of books, periodicals, photographs
and documents basic to its research and
the sharing of this knowledge with oth-
ars.”

Many of us enjoyed the recent show-
ing of the PBS “Empire of The Air." This
Ken Bums documentary covered the lives
of three controversial radio pioneers: De-
Forest, Amstrong, and Samofi. The story
stayed close 10 the excellent Tom Lewts
book of the same litle. A large amount of
the foolage was photographed or record-
ed in the AWA Museum, including the sig-
nals from the Association’s rolary spark
transmitter.

The AWA Museum is open from May
through October. | heartily recommend
that you put this museum on your “musl
see" list when you have the time. | also
recommend thal you bring at leasl one
young person along with you.

For more detalls about the Antique
Wireless Association or the Radio Muse-
um, write to Bruce Kelley W2ICE, Main
Streel, Holcomb, New York 14469.

Photo B. Curator Bruce L. Kelley W2ICE with a group of school children.
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repeater—must be used. Unfortu-
nately, this is still rare—due mostly to
cost.

Hierarchical Addressing A
scheme which allows stations that
forward packet messages to easily
decode the final destination of the
message. A hierarchical address
runs from specific (callsign) to gener-
al (continental region)., We don't yet
include planet in a hierarchical ad-
dress.

Internet An enormous Ethernet
network with tens of thousands of
government, educational, and com-
mercial computers connecited. The
resources of the Internet are used by
amateurs running TCP/IP to create
*wormholes” that route transmissions
originating on radio through the land-
line Intemet’'s high capacity network.
This makes it possible to connect al-
most instantly from the US to Aus-
tralia, for example, and end up on the
local Aussie AX.25 network.

KAnode A proprietary networking
scheme found in Kantronics TNCs, it
is similar to NetROM networking.

LAN Local Area Networks are
groups of nodes—usually user termi-
nals, like packet stations—that are
connected in such a way as to direct-
ly share the network channel. In the
case of packet, LAN nodes are those
stations which directly participate in
the CSMA/CD sharing of a frequen-
cy. This is distinct from WANs (Wide
Area Networks) which are used to
connect LANs together. The distinc-
tion is not necessarily tied to geogra-
phy—a LAN could just as easily cov-
er more area than a WAN—but to ar-
chitecture. The interaction of LANs
on a WAN is similar to the interaction
of nodes on a LAN. See: Backbone.

MAXFRAME An important TNC
parameter that determines the num-
ber of outstanding (unacknowledged)
frames that will be allowed. This
number should be lowered on busy
or noisy channels; high values of
MAXFRAME in these cases will
cause a reduction in throughput.

Modem From MODulate-DEMod-
utate, a modem is a piece of hard-
ware that converts digital information
into analog signals in the audio fre-
quency range to permit their trans-
mission over voice channels. In a
TNC, the modem is the subsystem
which is connected to the radio. Most
TNCs are delivered with 1200 baud
modems but permit the connection of
other, faster modems to the digital
section that handles the AX.25 proto-
col.

Multimode A box which can op-
erate not only as a TNC, but also as
a terminal unit (TU) for RTTY, AM-
TOR, FAX, etc. The exact capabilities
of multimode units vary from manu-
facturer to manufacturer. Multimode
units are—of course—considerably
more expensive than simple TNCs,
but are worth considering if the extra
functionality is interesting to you.

NetROM An automatic network-
ing scheme that is stored on an
EPROM (Electrically Programmable

Read-Only Memory)—also known as
a ROM, hence the name. NetROM
nodes constantly exchange informa-
tion about other NetROM nodes that
can be heard and worked from their
location. Users connecting to
NetROM nodes can get a list of
reachable nodes and connect to
them, avoiding the time-outs and oth-
er limitations of digipeaters.

Packet The general name given
to amateur computer networking via
radio, it is derived from the use of da-
ta “packets” to provide data integrity.
See: AX.25; Frame.

PACLEN An important TNC pa-
rameter which determines the
length—in characters—of an |
Frame. Larger values will increase
throughput on quiet channels by re-
ducing overhead, but will drastically
reduce efficiency on channels that re-
quire retries. The default size is usu-
ally 128.

PACTOR An experimental mode
for HF digital communications, devel-
oped in Germany. It takes the best
parts of packet and AMTOR and
combines them into an excellent sys-
tem for the conditions found on the
HF bands. Its legality for use by US
hams is questionable, given the am-
biguity of the rules concerning digital
modes. There is hope, however, that
this will change.

PBBS A Packet Bulletin Board
System is a computer program which
allows amateurs to exchange mes-
sages and provides automatic store
and forward facilities for bulletins and
messages addressed to distant
hams. It is similar to a land-line
BBS—Ilike FIDO and other systems
that forward messages.

Protocol A set of rules that speci-
fy' the structure of transmitted data
and handshaking (signaling used to
communicate over a data channel). A
protocol is something like the rules
used on voice repealers to prevent
confusion and interference, though
much more formal since computer
programs don't think. See AX.25;
TCP/IP.

Retry A request for re-transmis-
sion of a damaged frame, or the re-
transmission of the frame. See: Error
Detection and Correction.

Rose Yet another networking
scheme prevalent in the eastern half
of the US. It has some technical merit
and wide support. |

RTTY Radio Teletype is the origi-
nal form of digital communication via
radio. In its original form it uses a
simple 5-bit code called Baudot
(Baw'-doe) which allows for transmis-
sion of only upper case letters and
the figures 0-9. See: Baud.

Serial Port A communications
port found on a computer or terminal.
Serial ports and other serial devices
send and receive their data as a
string of bits, one after the other. This
is opposed to a parallel port, which
transmits two or more bits in parallel.
Serial ports are the most common
connections to TNCs and other com-
munications devices.

SLOTTIME An important TNC pa-
rameter that works in conjunction
with the PERSIST parameter o more
thoroughly randomize attempts to ac-
quire the channel. On busy channels,
it is important that transmissions oc-
cur at highly random intervals after
the channel is quiet, to avoid colli-
sions. SLOTTIME and PERSIST
work like this:

SLOTTIME specifies the amount
of time the TNC will wait before gen-
erating a random number between 0
and 255, which will be used by PER-
SIST.

PERSIST sets the threshold (0-
255) which will be checked against
the random number each time SLOT-
TIME specifies one should be gener-
ated.

The exact settings of these values
is a matter of LAN management and
should be determined by a technical
committee of the local packet organi-
zation.

SSID A Secondary Station Identi-
fier is a number following the call-
sign that allows a station to have
multiple connections active without
collision of the packet address.
SS10s up to and including 15 are
valid. An SSID of 15 is usually at-
tached to a user's call when they are
being heard through a network node
like a NetROM node.

TCP/IP Transport Control Proto-
col/internet Protocol is the protocol
used on the Internet. It is the closest

thing to the universal solvent of the
networking world, and is being adopt-
ed by amateurs as an alternative to
AX.25. While it has some distinct
technical advantages, it is much
more difficult to get running than a
TNC-based AX.25 station. A suite of
software, including Phil Karns’
(KASQ) implementation of the utilities
needed to run TCP/IP, can be found
on many BBSs. The best way to get
started in TCP/IP is to find someone
already running it.

Terminal Emulation Using a
computer program to emulate a
dumb terminal. Digital's VT series is
the most common choice.

TheNet Another automatic net-
working scheme, similar to NetROM.
See: NetROM.

TNC A Terminal Node Controller
is a box containing a modem and the
“brains” to run AX.25 protocol. Be-
cause of the intelligence built in, it
needs only to have a terminal and ra-
dio connected to work. Some soft-
ware implementations of TNC intelli-
gence are available for use with inex-
pensive modems.

TNC Parameters Setlings used
by the TNC to determine how it will
behave. Because of varying channel
conditions, there is no single “ideal”
set of values. Other things like call-
sign and text messages are also
in the set of parameters. See:
MAXFRAME; PACLEN; SLOTTIM

WAN See: LAN.
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AMATEUR RADIOS

STANDARD Repeator and Linking Controller

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

amateur radios.

Mini Deluxe HTs: RLC-Il Features:
C 1 63 A 2 meter @ (1) Full Featured Repeater port ® (4) Analog Lines Programmable for
® (2) Linking Ful-Duplex ports Temperature and Voltage Readings
C463A 450MHz - Linking ports capable of operatin @ (4) Input Lines for Contact closure
as sfand alone repeater poris Readings
wiﬂ Band HTs - Separaf;: ID’s, Time-Out Timers, @ (8) Oulput Lines for control of extemnal
Hang timers, and Couriesy Beeps penpherals
CQZEA 2Mf220MHZ Call For E B @ Clean and Understandable Voice Synthesizer with 400 + words
o A Price - = -8 ® Al Ports have both COR and PL inputs allowing off sile access changes
C528A 'M‘[MUMHL ¥ £ @ DTMF Access from ALL Ports
C628A 440MHz & 1.2GHz .' = : édﬂﬂ Eaug Serial Port allows remote programming of the RLC-II
: ttonal Full Duplex Autopaich with 200 Number Dialer
C558A Call For Price ) !
) s — Only §199.95 plus s&h
Twin Band Mobile ' - @ Opfional 19" Steel Rack Mountable Enclosure Only $100.00 plus s&h
C5608DA 2M/44UMHZ ® (20) Time Scheduler Slots with Hourly, Daily and Weekly Events
Voice Time of Day Clock
Call For Price . @ Complete Remote Programming using DTMF Tones
: ® Multiple Password Priprity Assignable o each command

We also have many accessories for : ® Al Commands can be renamed from 1 1o 6 digits in length
these radios and most heath radios. : ’m’eﬁmﬁ ];”F '”””: mﬂ :‘ :ﬂm :“ ‘1’:"’”5

. DOUQ -1 Remoi L= enwood Ha SUppoI
Call 1-800-292-7711 for details. ONLY $599.95 nus sen

—— Link Communications
C & S SALES, INC. « 1245 Rosewood, Deerfield, IL 60015 VISA P.0. Box 1071 w
AET—— Bozeman, MT 59771-1071 :

WE WILL NOT BE UNDERSOLD  prices SUBJECT TO CHANGE (406)587-4085
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Radio Fun

““The beginner’s guide to the exciting
world of amateur radio.’’

Radio Fun is packed full of I— T T T T S S ————

YES' : _ : 12 1ssues of Radio Fun
. Sign me up right now! for $12.97.

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,

Mail to: Radio Fun, P.O. Box 4926, Manchester, NH 03108

12 issues for only $12.97
[Or call 800-257-2346 (in NH call 625-1163), FAX: 603-669-28335]

Canada add $7 00 plus .70 GST. Foreign add $12.00 surface, $36.00 airmail. Newsstand Rate $18.00. Basic
1-800-257-2346 L= s
 — = | —— —  — T — — L=  p— — e = P —
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DXing, and the dozens of other activities that make amateur radio NAME CALL
such a great hobby. You'll get equipment reviews geared toward the I |
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 I R
and exciting way. You'll find it all, and more, in the pages of Radio Fun. I
Don't wait another minute. Subscribe today for only $12.97 for one | b el il I
year. That's 12 issues of the only ham radio magazine that is geared Check MC Visa
especially for the newcomer, or any ham who wants to get more fun and I I
excitement out of amateur radio—Radio Fun'!
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Michael Bryce WBBVGE
2225 Mayflower NW
Massillon OH 44646

The Argonaut Il

What separates one company from
another is how that company changes
or improves a product, based on input
irom ils customers. Ten-Tec is a good
example. Ten-Tec began as a company
producing QRP equipment and their
Argonaul line has become the world
standard in low power amateur radio
transceivers, When Ten-Tec introduced
the Argonaut Il at the '91 Dayton
Hamvention, there were some rough
edges. The unit | initially reviewed re-
vealed some of these rough edges and
other people noticed the same things.

Most companies would have just
weathered the slorm and let the rain
roll off their backs. Not Ten-Tec! Al the
‘92 Dayton Hamvention | cornered Tom
Salvetti KC3NF, vice president of Ten-
Tec marketing. Tom mentioned that
Ten-Tec made several changes in sub-
sequent production runs, most in the
summer and fall of 1991. The first
dozen or so prototypes were the ones
that got out as review units, A prototype
was the one | received for the original
review. Tom offered a second Argo I
for me to review. Tom assured me the
next run of Argo lis wouid be from a dif-

Number 21 on your Feedback card

Low Power Operation

ferent mold.

The New Argo Ii

“Give me a call after the Hamven-
tion and I'll get a new Argo Il for you for
Field Day." Now, | might be a little slow
on the uplake, but reviewing a radio
during Field Day is asking for trouble.
Field Day has 1o be the all-time worst
place to test a new radio. You get all
kinds of critters flying about on Field
Day, from no antennas to weak batter-
ies. Don't forget all the other stations
all trying to be on the same band at the
same lime.

Well, several days before Field Day,
the Argonaut Il arrived. The first thing
that got my attention when | opened
the box was a full-blown manual with
schematics for the Argonaut Il. All my
first unit had were some instructions for
memory programming and some con-
densed operaling instructions.

This time around, the Argonaut I
seems 10 have a better fit and finish
than the firsl unit | tested. The silk-
screening seemed much clearer on the
front panel. Gone are the Torx screws
holding the covers on. In their place,
Phillips screw heads. Now you can
open the case without a trip lo Sears
for lools. On the back there is a jack for
an exiernal speaker (1/4® jack) and an
8-pin DIN jack for /O ports. These

The Ten-Tec Argonaut I,

ports include receive audio, T/H line
and transmit audio, as well as T/R line
to key an external amplifier. Ten-Tec did
not include the band-line outputs on the
rear of the Argonaut |l to automatical-
ly select the proper band on the am-
plifier. Hemember, you purchased a
QRP transceiver in the first place. Yes,
QRPers do use amplifiers, just ask
Randy KD8JN but hooking up an Arg-
onaut 1l to your SB220 is, well, differ-
ent! If you want to run 100+ watts and
then use an amplifier, get the Delta.
You can turn the Delta's RF power
down, lo0.

Many of the improvements to the
Argonaut |l were done to the firmware
controlling the CPU. There are two

changes | really like. First, in the older
version of the firmware, when the Argo
Il went into transmil the frequency was
locked. You couldn't move the frequen-
cy around the band with the main tun-
ing knob. Now this problem has been
fixed. | guess it's not the best thing fo
do on the bands, but band swishers
are a par of life. If nothing else, il's
great to swish around to find the res-
onate point of your antenna.

Second, the first Argo |l did not like
operating on battery power. When the
battery voltage dropped down to 12
volts, things went kinda weird. By flash-
ing the display on and off, the new
firmware lels the user know the battery
voltage is too low to operate. There

*Sew review In Oct. 73, 1984
CQO. Dec. 1988

“Sepl. 73, 19085
Mar. W.R. 91

137 Manchester Drive

(719) 687-0650

NO TUNERS
NO RADIALS
NO RESISTORS
NO COMPROMISE
FIVE EXCELLENT REVIEWS JUST
DON'T HAPPEN BY CHANCE
CALL US FOR A FREE CATALOG.

March 73, 1986

BILAL COMPANY

Florissant, Colorado 80816 |~

Dish System

S (uality Microwave TV Antennas

WIRELESS CABLE - IFTS - MMDS - Amateur TV
Ultra High Gain 500b(+) » Tuneable 1.9 to 2.7 Ghz
¢ 55-Channel Dish System
* 36-Channel Dish System $14995
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Amateur Radio

Language Guide
« Written especially for the ham radio operator
» Hundreds of phrases * Vol, 1—incl. French,
Spanish, German, Japanese, Polish * Vol, 2—
incl. Swedish, ltalian, Portuguese, Croatian,
Norwegian, Vol, 3—incl, Russian, Danish,

Czech, Korean, Hawaiian. ONLY $10
Send $10per vol. in U.S {outside U.S. $12.50 per vol |

ROSE, P.O. Box 796, Mundelein, IL 60060-0796
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High Performance Software by WA7RAI X-BAND TRANSMITTER
DESIGN YAGIS = Miniature (24 x 3% Xx TOUCH TONE DECODER:
THE EASY WAY oot RN Dccodes DTMF
ransmitter pro- e :
, 1
WITH OUR HIGH SPEED YAGI MODELING PROGRAM vides 10 dBm centered at 10.525 GHz. tones from audio
+ Hercules, CGA, EGA, VGA graphics Integrated microstrip patch antenna elimi- SOUICE, (Iﬂl_:’e+
» Optimizer nates the need for an exfernal antenna. phnnﬂ, radio).
* Auto Design Advanced matching techniques secured Displays
+ 2 to 12 Element to 999 MH good lity wi equen
. Ac{::.!rat:weriﬁe; ' - ol statmlltymthin'.f;fr cy numbers on LCD
. y pulling. Greatforlong-range testing of radar disolav. 200
s s s detectors, calibration of radar receiving ISPy,
ield testing showed the QUICKYAGI 11 plots to be ; ; - - Dl t memo
very accurale . . . the speed and autodesign features gqmgmant, and point-to-point communica- &l i 4
are brilliant." - Martin Ellis ZL | ANJ, president of the tion links. T-2000 $169 ppd. USA
Aukland branck of the NZART. Complete Assembled System...........cco....... $39.00
QUICKYAGIII.......$32.00%* Parts & INSIUCHON Kit ..ooovoovvsseessisrarssmsarseres $29.00 SURVEILLANCE/-
CALL SIGN REQUIRED WITH ORDER Flus $2.00 Shipping and franding COUNTERSURVEILLANCE
For PC/XT/AT and Compatible. 5.25" & 3.5" floppies. INNOTEK Inc. l $5
5.5% stale fax. SASFE for info. i, {219. -489-1?11 . EMCOM
__ RAIENTERPRISES Visa + MasterCard - Check - Money Order - COD 10 HUWARD_?']T-,ESUE%&NY 14206
4508 N.48th Dr. Phoenix, AZ 85031 USA Money-Back Guarantee (716) 0
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were more changes done to the
firmware controlling the Argo 1, but
these two [ really think help the most,

The first Argo Il | reviewed showed
different amounts of transmit current for
the same amount of RF oulpul. This
time around, the current for the trans-
mitter is within a few hundred mil-
liamperes of each other. Transmil cur-
rent ranged from a low of 2.51 amps on
80 meters to a high of 2.84 amps on 17
meters. RF power was 5 watts into a
50-ohm load. No signal receive current
is 832 mA on receive with the back-
lighting off, and 888 mA with the back-
lighting on.

In the past, keying the radio with a
transistor-switched keyer seemed 1o
cause some trouble. | was able o key
the Argo |l using anything | had in my
shack A fix? I'm not sure, but the first
ones off the line had trouble with some
keyers.

For the times when you want 1o lis-
len to the BBC on 5875 kHz, the AM
audio response rolls off al 1600 Hz (as
reporied by QST) is easily lixed. Adjus!
the NOTCH control so it is 100 percent
out of the circuit (fully counterclock-
wise). The Argo |l is not a Drake R8,
and it was not designed 1o be, but it al-
lows for good shortwave listening. Most
of the QRM fighting controls, however,
are offline when in AM mode.

Field Day Testing

The real acid test came during Field
Day. | set the Argo Il up beside our
phone station. Don Wade WD8DEA
was using our ICOM 735. His antenna
was a G5RV. | used a center-feed
Zepp and fed the antenna with a run of

300-0hm TV twin lead and some 450-
chm open ladder line. | ran out of TV
lead wire. The Argo |l received its pow-
er from an 80 amp/hour battery, solar-
charged of course.

Our club had a CW station, too. An
old Triton 4 was pressed into duty this
year for the CW station. Both the
phone and the CW station were run-
ning 100 watts output.

Anyone working the event this year
can tell you the band conditions were
the pits. Everyone staried out on a dif-
ferent band. After a few hours went by,
we all knew how bad the bands really
were. Toward the lale part of the night,
we somehow all managed to be on the
same band at the same time. The band
happened to be 80 meters; Don
WDBDEA on 75 meter phone, the CW
slation on the one end and me in the
middie.

When the CW station was on, the
phone station got nailed. Turning on
the attenuator, | was not only able
to work stations, but | was also able o
nudge up as close as 5 kHz to the
CW station without getting nailed. Oh
ves, | could tell when the CW station
was transmitting, but | could still oper-
ate! On the other hand, Don threw up
his hands and headed for the food
table.

| took my old Argonaut 509 wilh
me and swapped out the pair. | never
made it to the front of the radio as
the CW station nailed the 509 right
then. | quickly unplugged the 509 and
replaced it with the Argo Il. | thought
the 509, having a tuned front end,
versus the Argo Il's broadbanded
front end, might be better. | guess

not. All in all, the Argo |l really did
super on Field Day.

Suggestions for Improvement

Are there still some rough edges?
Well, nothing is perfect and yes, there
are some things that | feel need lo be
looked al.

With the full manual, many of the
finer points in setting up the Argo |l are
fully explained. | would like 1o see a
drawing on the setting of the bandwidth
control and adjustable filter control.
This drawing should show the approxi-
mate locations for bandwidth. Pul the
bandwidth control here for 500 Hz
wide, here for 1200 Hz, elc. As slick as
lhe variable bandwidth control is, Ten-
Tec would really have a radio if | could
have the best ol the digital stuff and the
crystal filters from my Argosy ll. Yes,
the cost of all the filters would be ex-
pensive and yes, you wouid lose the
advantage of the variable bandwidth
control, but it's a thought.

| found it hard to keep a siation cen-
lered in the passband of the receiver
when | tightened up the filter band-
width. | fixed this problem by myseif by
setting the filter control at the 11 o'clock
position and then adjusting the PBT
tuning control to center the station |
wanted. Leaving both controls alone, |
used the main tuning knob to tune the
station in to my filler/PBT settings. This
seemed o work the best under FD
QRM.

Using the spot function o get a sta-
tion properly tuned in was difficult dur-
ing the FD QRM. It worked, but | had to
run up the sidetone level so high to
overcome the QRM, then reduce the

level to save my hearing.

The goof that | am, | worked both
CW and SSB during FD. Swiltching
from SSB to CW is no big deal, only a
couple of button pushes. Bul, | sure
miss the automatic mode selection fea-
ture most modemn transceivers have.
Going from 75 SSB to 40 CW and not
pushing the butlons caused me no end
of grief. I'd key the rig, then get a
sidetone but no RF. After looking for
loose wires, downed antennas and ev-
erything else in between, | noticed that
the radio was in the wrong mode.
RATS! It would (should) be a simple
change to the firmware to have the ra-
dio switch modes as you change ire-
quency. Going from 7.040 CW to 7.200
SSB would then be automatic. Moving
from 40 meler lower sideband to 20
meter upper sideband would also be
automatic. As it is, the Argo |l won't do
this simpie task.

The Argo Il has many pluses, 100.
With the LCD backlighting, the display
did not tire out my eyes, even at3 am.
Shutting off the backlighting saves only
about 50 mA so | just kept it on all the
time.

The semi-QSK (siow QSK) worked
out quite well under the QRM of Field
Day. | like to work QSK with the best
of them, but FD is really hard on the
ears.

| have to hand it to Ten-Tec for get-
ting many of the problems worked out
of the Argonaut ll. You don't see this
too many times nowadays. S50, next
time you work a siation and he tells
you, “Rig here is Argo Il,” he has a
worldclass QRP transceiver on his
desk. He has an Arganaut I. E

HamCall / CD-ROM

500,000 HAMS plus
1,000's of Public Domain
Amateur Radio Programs and Data
Now with International

[=oc]

THIS MONTH'S GOODIE FROM THE CANDY STORE
ICOM \
2GAT :

UNDER $330.00

Simifar Savings On Yaesu, Astron,
leon, Hy-Gairn, Alinco, Elc, AllL T ©

HANDIE-BASE

PATENT MAILED

¥ CD-ROM Disc $50.00
Shipping (per order) $5.00

BuckmasTer Publishing
Route 4, Box 1630 Mineral, VA 23117

703:894-5777 - B00:282-5628
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500 FT. RG-213 $150.00
Qver 9039 Ham ltems in Stock, all Prices, Cash FOB Prastan
More Specials in HAM-ADS. Lonking for Something not Listed?
Call Today (208) 852-0830
ROSS DISTRIBUTING COMPANY
78 5. Siate Streei, Preston, Id. B3263
Hours Tue.-Fri. 5-6 - 9-2 Mondays. Closed Sat. & Sun.

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 E;‘
- Commercial quality 32 kHz passband o
- Emergency coordination tests and drills ¢
- Club meetings announcements w
- Temporary repeater service's T
- Range extenders =
- Passing traffic w
= - Hiking, fishing, back packing, exploring O
o - Fox hunting 3
= - Greal wired info your mobile -i.:?
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=
=
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It' s Amazing what Simplex can do :Hrﬂrr'
US Digital Co Direct  US Money Order - Prompt Service

380 Rougeau Ave Certified ue - Prompt Service
Winnipeg, MB. Personal Cheque. Clearing Time
Canada R2C 4A2 phone (204) 661-6859
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Micro Video Camera

Smallsize 1" x2" x3" el
Light Weight < d4oz. Low F = isai
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 R/C
airplanes, helicopters, cars, tanks and
robots. Camera output is standard
NTSC at 1v p-p, 240 line resolution with
electronic iris. Full stock on hand.
Satisfaction Guaranteed!
Factory New, only $229.95 + s6
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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Finally! An accessory for your Handie Talkie
or Hand held scanner: Functional, Efficient,

Economical, Attractive Walnul Base, Send

check/money order for $14.95 plus $3.50

shipping to: Handie-Base andMore Inc.,P.O.
Box 2504 Dept. C-1, Broken Arrow, OK 74013-2504
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GET THE PICTURE

ATV /SSTV

- i e
AL INenaces

* Use your PC and wdeo camera for high quality images

+ CHROMA Gold Super VGA with 32,768 colors and
NTSC / S-Video output for just $369

« VIP 840 NTSC / PAL wwdeo digitizers with 840480
resolution and up to 16 million colors from $129

* One year warmmanty - 30 day money back

+ As seen in August issue of 73

Ventek Corporation

(B18) 991-3868 FAX (818) 9914097
31336 Via Colinas, Suite 102
Westlake Village, CA 91362
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Number 22 on your Feedback card

SPECIAL EVENTS

Ham Doings Around the World

ANNOUNCEMENT

McGREGOR, TX Amateur Radio
License Exams are offered the
2nd Sat. of each month at
The Community Center, 2nd and
Madison, at 9 AM, for all levels.
Fee $5.40. Walk-ins welcome.
Contact Alma ABSBA, (817) 859-
5374. or Ed AB5CG, (817) 840-
3807.

NOV 1

LEBANON, IN The Boone & Clin-
ton County ARCs will sponsor a
Ham Fest at Boone County 4-H
Fairgrounds Warm & Dry Commu-
nity Bldg. from 8 AM-4 PM. Set-up
al 7 AM. This location is 17 miles
north of Indy, just off I-65 al exit
138. Free parking. Free Tailgating.
VE Exams nearby. Flea Marketl.
Dealers. Admission $3. Table and
space $2. Talk-in on 147.105 and
443.150. For info call Don Jack-
man NSILX, (317) 482-5211 or Don
Lecklitner N9GBO, (317) 654-
6580, or write o Boone County
ARC, PO. Box 186, Lebanon IN
46052

NOV 7

ENID, OK The Enid ARC will host a
Ham Swap Meet at Garfield County
Fairgrounds" Hoover Bldg., Oxford
Si. and N. 4th. Admission $1 at the
door. Free tables. VE Exams at 10
AM, walk-in only. There will be tech-
nical programs throughout the day.
Contact Fred Selfridge N5QJX,
(405) 242-3551 or Tom Worth
NSLWT, (405) 233-8473.

EUSTIS, FL The Lake ARA will hold
their annual Hamfest/Electronics Ex-
po at the Lake County Fairgrounds
in Eustis FL, from 9 AM-5 PM. Tick-
ets $4 in advance, $5 at the door.
Tables still available @ $12.50 (in-
cludes 1 free admission). Large tail-
gate area, spaces $5 (does nol in-
clude admission). VE Exams for all
classes will start at 1 PM. Contact
Cole A. Ruck KC4UIG, (407) 273-
1624,

MILWAUKEE, WI The Milwaukee
Hepeater Club will sponsor the 8th
annual 6.91 Friendly Fesl, rain or
shine, from 8 AM-1 PM at Serb Halls

Listings are free of charge as space permils. Please send us your Special Event
two months in advance of the issue you want it to appear in. For example, if you
want it to appear in the January issue, we should receive it by Oclober 31. Pro-
vide a clear, concise summary of the essential details aboul your Special Evenl.
Call our BBS at (603) 924-9343, and check Special Events File Area #11,
EVENTS.TXT for listings that were loo late to get into publication.

1 & 2, 51st & Oklahoma. All on the
ground floor with easy access. Set-
up at 7 AM. Advance tickets $3, $4
at the door. 4' Tables $4 in advance,
$5 at the door. To save $1 per ticket
or table, send SASE with payment to
The Milwaukee Repeater Club,
P.O. Box 2123, Milwaukee Wi
53201 before Oct. 31. VE Exams on
site. Talk-in on 146.91- (The Friendly
Rptr.) and on 146.52.

NOV 8

LONG ISLAND, NY The RHadio
Central ARC will hold their HAMEX-
PO at Suffolk Community College,
Long Island Expwy. exit 62,
Nicholls Rd./County Rd. 97 North 1
mile. All indoor Flea Markel. Ham
Dealers. Computer Show. Free
parking. VE Exams. Admission $5
al the door. Tables $20 in advance.
Send to Radio Central ARC, P.O.
Box 680, Miller Place NY 11764.
Talk-in on 145.15-4Z or 449,525-
2A. For info call John Mark
KB2AQ, (516) 689-6336, or Jo
Ann Colletti N2IME, (516) 399-
1877.

NOV 14

MONTGOMERY, AL The Monlgomery
ARC will host the 15th annual Mont-
gomery Hamfest in Garrett Coliseum at
the South Alabama Stale Fairgrounds,
located on Federal Dr. from 8 AM-3
PM. Free admission. Free parking. Flea
Market set-up 3-8 PM Nov. 13th, and 6-
8 AM Nov 14th. All indoors. NO reser-
vations required. FCC Exams on-site
beginning at 8 AM—bring original and a
copy of your current license, picture ID
and $3.00. Talk-in on 146.24/.84 W4AP.
Ragchew on 146.32/.92 (with phone
patch, “up/#down), 147.78/.18,449.50/
444 50. Special Hamfest rates al Days
Inn, -85 Exil 3; desk phone (205)
269-9611; or (across the streel from the
Hamfest, Coliseum Motel, (205) 265-
0586 or 1-B00-876-6835. For info, write
to Hamfest Committee, c/o 111 Diane
Dr., Prattville AL 36066, or phone Jig-
gs, (205) 365-0380, or Fred, (205)
270-0909.

NOV 14

PLYMOUTH, MA The Mayflower
ARC will host a Flea Market at the
Plymouth Memorial Hall Bidg. in

AMATEUR TELEVISION
GET THE ATV BUG "0~

New 10 Watt
Transceiver

EASY-PC

PCB and SCHEMATIC C.A.D.

EASY-PC

=R ¥ ]

¢ Runs on
PC/XT/AT/286/386 with

¢q
On’y 5499 b U:I:I e [! Herc, CGA, EGA, VGA.
Made in USA N Loa | C T _Jepesn Singi siced,
- 2 uee _ ouble sided an
Value + G;:"!Y |]|-hj ; —I; = J("_n L Multilayer boards.
!TTT?E‘:VEDWHZE s i) il o e _ | e Provides Surface Mount
s | POE L LK

support.

e Standard output includes
Dot Matrix / Laser / Inkjet
Printers, Pen Plotters,
Photo-plotter and N.C.
Drill.

e Award Winning EASY-PC
IS now in use in over
13,000 Installations in 70
Countries World-wide.

® Much easier than
Lightbox and tapes.

e SUPERBLY EASY TO
LEARN AND USE.

e Not Copy Protected.

Options:- 1000 piece symbol library $75.00,
Surface Mount library $112, Gerber Import facility $195.00

e i L 1BAM |
o EL

._L,. | | w3 J

Snow free line of sight DX is 90 miles - assuming
14 dBd antennas at both ends. 10 Watts in this one
box may be all you need for local simplex or repeater
ATV. Use any home TV camera or camcorder by

plugging the composite video and audio into the front
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @
3 Amps, TV set and you're on the air - it's that easy!

TC70-10 has adjustable >10 Watt p.e.p. with one xtal on
439.25, 434.0 or 426.25 MHz & properly matches RF
Concepts 4-110 or Mirage D1010N-ATV for 100 Watts.
Hot GaAsfet downconverter varicap tunes whole 420-450

MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box.
Transmitters sold only to licensed amateurs, for legal purposes,

} ]

verified in the latest Callbook or send copy of new license. For full info’, write, fax, call or use Inquiry # 1 BT
Call or write now for our complete ATV catalog Number One Systems Ltd. mm

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 (WGORG)
2522 Paxson Lane Arcadia CA 91007  Maryann (WBGYSS)

REF: 73s, HARDING WAY, ST.IVES, HUNTINGDON,
CAMBS., ENGLAND, PE17 4WR.

Telephone: Fax:

USA: 011-44-480-61778. USA:011-44-480-494042 AMEX,VISA,
Intnl:- +44-480-61778 Intnl:- +44-480-494042 MasterCard
UK :- 0480 61778 UK :- 0480 494042 Welcome
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TALK WITH THE KNOWLEDGEABLE PEOPLE AT -~ Packet Radio 1
UEMENT Portable & Affordable!

ELECTRONICS

FEATURING AN EXTENSIVE LINE OF ICOM PRODUCTS * Simple Installation

ALL MODE HF * No External Power
l SASE STATION * Smart Dog™ Timer
$2399{}D * Perfect For Portable
* Assembled & Tested
#1C-765 a
Model BP-1 o ¥ HF, UHF, HF (1om)

Packet Modem
Made in U/.5.A.

[€3ICOM

Whether you're an experienced packeteer or a newcomer wanting to

* IC-12 GAT 1.2 GHZ HT $324.00 explore packet for the first time, this 1s what you've been waiting for!
* IC-R1 WIDEBAND RECEIVER $519.00 Thanks to a breakthrough in digital signal processing, we have
* IC-R100 WIDEBAND RECEIVER $599.00 developed a tiny, full-featured, packet modem at an unprecedented
* IC-735 ALL MODE HF TRANSCEIVER $899.00 low price. The BayPac Model BP-1 transforms your PC-compatible
e |C-725 ALL MODE HF TRANSCEIVER $799.00 computer into a powerful Packet TNC,
* |C-3SAT 220 MHZ HT $319.00 capable of supporting sophisticated features
s IC-726 ALL MODE HF TRANSCEIVER $1089.00 like digipeating, file transfers, and remote

terminal access. NOW is the ume for YOU

/ 1000 S. BASCOM AVENUE to join the PACKET REVOLUTION! +Shipy
SAN JOSE, CA 95128 400 Daily Lan e
s : . po.Boxs210  1-800-8BAYPAC
Cﬂ” us at {403} 993'5m T od Grants Pass, OR E 1-BO0-822.9772 (2
Since 1933 ISz (503) 474-8700 N’
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NTERPRISE )
ADIO INTrRoDUCING THE ERA MICROREADER

Britain's Most Popular Self Contained
PPLICATIONS pecoder 1s Now Available Here

|NC In The USA!

The ERA Microreader is a compact, self contained deﬁ (o No computer or other equipment needed. b

coder that works without computers, programs or any || » Easy to use;works even with simple rigs.
special interfaces. Simply patch into the speaker line and || « Decodes hand or machine CW 5-60 wWpIm.
(turn on. There's no computer hash to hide the weaker signals, and what's more, the || « RTTY 45/50/75/100 Auto Baud 170/425/
Micreoreader works even with simple homebrew equipment and in the smallest of shacks. 850 shifts

The Microreader's performance stems from careful filter design and a fast processor that || « Amtor, FEC (Sitor B) Navtex.
performs digital noise blanking, synchronous sampling, error correction, auto Baud trate || « Code tutor for both send and receive.
etc. For CW there's even a real time text editor to correct mistakes made by the sender. || « RS232 serial communications port.

The Microreader has its own sixteen character scrolling display, bargraph tuning and shift TO ORDER CALL TOLL FREE

indicators. decoded messages can be transferred to your computer or serial printer via the
built-in RS232 port. 1-800-925-4735

The code tutor facility in the Microreader is renowned as one of the best and allows both For Information call 704-543-4766
send and receive practice. Full control of speed, spacing and text type is provided, and an || Enterprise Radio Applications Inc

auto repeat allows you to check the results. or, just plug in your key and see what your || PO Box 3144 _——
 sending is really like! J\Charlotte NC 28210 — )
\ )
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Plymouth Center (RT3A) from
9 AM-3 PM. Admission is a $2
donation; children under 12 iree.
Tables $12 ea. in advance, $14 ea.
at the door if available. Walk-in VE
Exams. Talk-in on 446.625 and
146.55 simplex. To pay for tables,
mail checks with an SASE io
M.A.R.C., P.O. Box 766, Dept.
FM, Plymouth MA 02361. For
exam info call Dave KAT1TXO,
(617) 5§85-1351. For Flea Markel in-
fo, call Jon WS1K, (508) 746-0162,
or Jim NM1F, (508) 747-2224
eves.

NOV 14-15

FE. WAYNE, IN The 20th annual
Fort Wayne Hamfest/Computer Ex-
po/1992 ARBL Indiana State Con-
vention will be sponsored by AC-
ARTS, and held at the County War
Memorial Coliseum. Doors open
Sat. 9 AM-4 PM; Sun. 8 AM-3 PM.
VE Exams both days. Coliseum
parking $2 per car. Flea Market.
Admission $5. Commercial tables
$30. Flea Market tables %15, (elec-
tricity $25 extra). Reserve tables by
Nov. 6th. Talk-in on 146.88- and
443.80+. Send SASE to AC-ARTS,
P.O. Box 10342, Fort Wayne [N
46851. For general info call Don
Gagnon, (219) 484-3317. For table
info call John Rufner, (219) 483-
6305,

NOV 15

BENSON, NC The Johnston ARS,
Inc. will hold its annual "JARS-
FEST" at the American Legion
Complex from 8 AM-4 PM. Tickets
$4 in advance, $5 at the door. Ta-
bles $6. Tailgating $3. Set-up at
6:30 AM. Contact Bill Lambert
AK4H, Rt 3 Box 315, Benson NC
27504. Tel. (919) 894-3352 be-
tween 7 PM-10 PM.

ERANFORD, CT The Southcen-
fral Conn. ARA will hold its 13th
annual Flea Market at the Branford
Intermediate School, at 1B5 Dam-
ascus Rd. Sellers 7 AM. Buyers
9 AM. Advance Tables $15, $20 at
the door. Admission $4. VE Exams.
Reservation deadline (in writing, no
phone) Nov. 1. SASE to SCARA,
P.O. Box 705, Branford CT 06405~
99498, For info call Brad, (203) 265-
9983. Talk-in on 146.01/.61.

MATTAPOISETT, MA An Amateur
Radio Flea Market will be held at
Knights of Columbus Hall. Admis-
sion $1. Table and space w/one ad-
mission $10. Set-up at 7:30-9 AM.
Talk-in on 146.52 MHz. Please call
or write if you have an interest in
taking exams. Contact Kenneth
Rapoza KINSX, 19 Golf S5t.,
Fairhaven MA 02719. Tel. (508)
993-3993.

NOV 21

PARK RAPIDS, MN The Smokey
Hills ARC will hold a Ham Fest at
the Eagles Club from 9:30 AM-3:30
PM. Tickets $3. $4 for a table and
admission. Talk-in on 147.30. Con-
tact Nick De Carlos, KA7VLH, Rt.
1 Box 352A, Park Rapids MN
56470.

SUMTER, SC License Preparation
Classes are being offered by the
Sumter ARA. For info write Sumter
ARA, P.O. Box 193, Sumter SC
29151, or call Dan WB5SGH, (803)
773-9106. Walk-ins okay.

NOV 22

ILFORD, CT VE Exams are sched-
uled for 12 noon at the Fowler
Bidg., 145 Bridgeport Ave., by the
Coastline Amateur ARA. Walk-ins.
All classes. Contact Gary NB1M,
(203) 933-5125, or Dick WA1YQE,
(203) 874-1014.

WASHINGTON, PA The 5th annu-
al Tri-State Hamfest/Computer Fair
will be held at the Chartiers Hous-
ton High School from 8 AM-3 PM.
This all indoor event is located 1.5
miles from Exit 8 off Interstate 79.
Admission $3. Children under 12
free. Talk-in on 146.52 simplex. Di-
rections on 145.49/144.89. Contact
Bob McCloskey, c/o WACOM,

P.O. Box 1386, Washington PA
15301. Tel. (412) 695-8608 after 6
PM.

WHEATON, IL G.M.R.S. of lllincis,
Inc. will host their annual “Winter
Fest 92," at DuPage County Fair-
grounds, 2015 W, Manchester, from
8 AM-1 PM. Set-up at 6 AM. Tick-
ets $4 in advance, $5 at the door.
Tables $10 in advance, 512 at the
door. Talk-in on 146.52 direct;
462.600, PL 173.8. Contact
G.M.R.5. of Winois, Inc., 2077 W.
Roosevelt Rd., Wheaton |IL
60187.

DEC 5

FARIBAULT, MN The annual
Courage Center Handi-Ham Winter
Hamfest will be held at the Eagles
Club, starting with registration at
8:30 AM. There will be a Handi-
Ham equipment auction. Dinner at
noon and program. Talk-in on
146.19/.79. Contact Don Franz
WEFIT, 1114 Frank Ave., Albert
Lea MN 56007.

DEC 6

HAZEL PARK, Ml The Hazel Park
ARC will hold their 27th annual
Swap and Shop at Hazel Park High
School, 23400 Hughes St, from 8
AM-2 PM. Tickets $3 in advance or
al the door. Tables $12 (reserva-
tions for tables must be received

Today’'s No-Tune
Multiband Antenna

No pruning. INo luning. No knobs to pwist

TINT is No-Thne on 80 oo, 400 20, 17, 12, 10. TNTZ is No-tune on
40, 20, 10. Work other bands w/ tuner. DX &Gain rise w/ frequency.
Ready to Llse

kink-Proof MNo ‘lraps or Resistors

Wx-Sealed [nsulated o 300V
Low Noise Rated 300 Whiis

95 |
W'IL §2"~3H ]u:r;g F':il
: : 95 g7
Temoe 12638 i\ TNT/2 $TOT o

Box 500625, Provo, UT 84605 iFuanine 800-926-7373
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Includes isolation
halun & 99 fr RGEx

The modern coax-fed
version of the classic
aff-center fed windom.

Contact Advertisers Easily
Use Your
Reader Service Card

SUMMER SPECIAL

MOT MICOR ACC;
8F CABLE $9.00
SPEAKER 310.00
MICS $15.00

GEEXECH: 42-50 MHz . 50 WATT. DRAWER UNIT

WITH ACC. GROUP; $110.00 (MO ELEMENT)

2F S5CAN $5.00

MT 500 HB 150-160, 4F TOME. 1 SET ELEMENTS, AS 15 §85.00
TR4 MICOH DRAWER. 450-270, 5312500

T54 MICOR, 470-512, S50 .00

MICOR 45W, 132-150 DRAWER. SB5.00

CALL OR WRITE FOR CURRENT FLYER.
ALL SALES "CaSH" OR “CERTIFIED FUNDS™* SHIPPED BY UPS.

C.W. WOLFE COMMUNICATIONS. INC,
1113 Central Avenue
Billings, Montana 59102
* FAX ®* FAX « FAX %
(406) 252-9617

* TELEPHONE * TELEPHONE *
(406) 252-9220

, $60.00 EACH;

S0-MOT MICORS TV4RTA 3803BASP 11-ALL ACC., AS 15 $1685.00 EACH.
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1992 CALL DIRECTORY
(On Microfiche)
Call Directory
Name Index .
Geographic Index
All three — $25
Shipping per order $3
BUCKMASTER PUBLISHING
Mineral, Virginia 23117
703: 894-5777 800: 282-5628
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SRC-10
REPEATER/LINK
_CONTROLLER

¥ e F =

DTMF muting
intelligent 1D ar
Auxiliary outputs
Easy lo interface
Alarm monitor input
Telemeltry response lones
Low power CMOS, 22ma (@ 12v
Detailed application manual
Programmable COS polarities
Repeater & link courtesy tones
Synthesized link /remote base capability

s.' 49.0 Assembled &

Tasted
CREATIVE CONTROL PRODUCTS

3185 Bunting Avenue
= =
. emm

Grand Junction, CO 81504
(303) 434-9405
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SURVEILLANCE

COUNTERMEASURES Electronic Devices

| Miniature Transmitter Kits.. $29.95 & up Voice Changers,
Vehicle Tracking, Touch Tone Decoders, Phone Scramblers,
Phone Recording Systems, Bug & Phone Tap Detectors!

CALL IDENTIFIER device » displays callers phone number,
stores phone number with date & time of call...$49.95 & vp

m FOR CATALOG SEND $5.00 70...
P.0, Box 337, Buffalo, NY 14226 (716} 691.3476

SAY YOU SAWITIN 73!

Factory Authorized Dealer & Service For

KENWOOD
YAESU
ICOM

Call Us For
Great Prices & Great Service

TOLL FREE ORDER LINE 1-B00-J44-3144
Contnemial LLS: & Texas

KETIREM, NT A SAN AMTONIG 1:4.:5
THEMSM cEnTER
sALES AMATEUR RADIO 5ERVICE

SanAntonlo, TX 78238 (512)6B0-6110
FAX (512) 647-8007

5730 Mobud



with check, no phone reservations.)
Free parking. Talk-in on 146.64-
(DART). For reservations and info,
write to HPARC, Box 368, Hazel
Park MI 48030.

DEC 8

LARGO, MD To benefit Prince
George’'s County RACES/ARES,
inc., HOLIDAYFEST 92 will be held
from 8 AM-4 PM al Prince George's
Community College Campus (exit
17A or 15A Capital Beltway). Dona-
tion $4. Tables $20. Symposium
presentations, free VE Exams by
Laurel VECs; please bring your
original license/CSC or photocopy.
Special CW speed challenge con-
test. Contact HOLIDAYFEST 92,
FP.O. Box 1037, College Park MD
20740. Tel. (301) 572-2362.

SPECIAL EVENTS

ANNOUNCEMENT

GERATOL NET Greetings Extra
Radio Amateurs Tired of Operating
Lately. The Geratol Net (for ama-
teurs of all ages, from all states and
the Canadian provinces) helps to
assist U.S. Extra class amateurs
and other operators (whose privi-
leges allow them to use the Extra
class portion of the 75 meter Ameri-
can phone band) to obtain the AR-
HL, 2-letter Extra Class SSB, WAS
award. The number on the ARRL

Certificate is known as the Geratol
number. This net also aids those
operators on the completion of the
Canadian 2/80 Award offered by
the Metro ARC. The Geratal net is
not a DX netl. For the purpose of
this net, Canada is nol considered
DX. The Geratol net meets every
night at 0100Z on or about 3.767
MH2z, depending on QRM, and con-
linues o operate until all hours, de-
pending on band conditions and
check-ins. For more info on the net,
awards and endorsements, send a
#10 SAE with 2 units of postage to
WoYTZ, 300 Valley View Dr., Ord
NE 68862 USA.

NOV 1

DELAWARE The members of the
Warminster ARC will conduct their
4th annual DXPedition to the rare
state of Delaware and will operate
Station WA4DFU/3. Frequencies:
7.275, 14275, 21.375 and 28.375
MHz. CW contacts will be made on
request. QSL with SASE to
Warminster A.R.C., Box 113,
Warminster PA 18974.

NOV 5

CLINTON, NC The Sampson
County ARS will operate Station
ABATT from 1700-2400Z for the
Sampson County Expo and Pork
Festival. Operation will be in the
lower portion of the General bands.

For a certificate, send QSL and
SASE to SCARS, P.O. Box 64,
Clinton NC 2B328.

NOV 7

SANTA ROSA ISLAND, FL The
Serious Hams ARC will operate
Station NAMAD from F1. Pickens
State Park (IOTA 142) from 12002-
0000Z on BO, 40, 20, 15, and 10
meters in the code and voice por-
tions of the bands. Contacls made
to Station NAMAD will receive a
special QSL card. Sorry, no cenifi-
cates this time.

NOV 7-8

HONOLULU, HI Hawail Army
MARS members will operate
WH6ER to commemorate the 50th
anniversary of the rescue of Capt.
Eddie Rickenbacker. Aclivities are
planned for all bands, all modes, in-
cluding the Novice subbands. Look
for us at the lower portion of each
subband, Nov. 7 1900Z2-1900Z Nov.
8. For QSL please send your card
and SASE lo Joe Mao, 3251
Pakahu St., Honolulu HI 96822.

NOV 14

FT. PIERCE, FL The Ft. Pierce
ARC will operate KN4RY from
1400Z-2100Z to commemorale the
7th anniversary of the UDT-SEAL
Museum. Operation will be on the
General portion of 40, 20, 15, and

the Novice portion of the 10 meter
band. For a certificate, please send
a QSL and a large #10 SASE lo
Fort Pierce ARC, P.O. Box 4, Ft.
Pierce FL 34954.

NOV 28-29

PLYMOUTH, MA The Whitman
ARC will commemorale Thanksgiv-
ing by operating Station WATNPO
from 1400Z-2100Z each day. Fre-
quencies: 3.970, 7.270, 14.270,
18.140, 21.370, 24.970 and 28.370.
WATNPO will operate from historic
Plimoth Plantation, overlooking
Cape Cod Bay. A special QSL card
will be sent to those Hams and
SWLs sending an SASE. A special
8 1/2 x 11 certificate with the
Mayflower |l in the background, is
also available for this event. Send
replies to Whitman A.R.C, P.O.
Box 48, Whitman MA 02382,

DEC 5-6

GUANTANAMO BAY, CUBA The
Guantanamo Bay ARC will operate
Station KG4CA from the U.S. Naval
Base at Guantanamo Bay, Cuba,
from Dec. 5 0001Z-1700Z Dec. 6,
to celebrate the 40th anniversary of
Cuban-American Fralernity Day.
Operation will be SSB and CW on
20, 15, and 10 meters. For QSL
send QSL and SASE to Guan-
tanamo Bay ARC, PSC 1005 Box
73, FPO AE 09593-0146 USA.

PAY TV AND SATELLITE DESCRAMBLING

ALL NEW 1991 EDITION
1992 edition updates latest circuits, tum-ons,

bullets, bags, blackciphers, VCI pius, and B-Mac fixes.

Only $15.95.
T

N.Y. 14216 COD's

Pay TV and Satellite
Descrambling VOL.1 (BASICS), 1989, 1991 Editions are
all different. $14.95 each. MDS Handbook $9.95.
Satellite systems under $600. $12.95 (52). Any 3/529.95
or 5/$48.95. Scrambling news monthly will keep you up
to date on Plus Breaks. $24.95/ Yr. Special. Everything
we have including Video. $109.95. New Catalog $1.

Scrambling News, 1552P Hertel Ave., Buffalo,
716-874-2088 Voice/FAX
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GIVE YOUR

' QUICK,EASY, & COMPACT

Flash cards HII‘.'J"JIEE thru EXTRA® theory Key words

underiined. Over 2000 sets in use! For beginner, OMs, 2
XYLs & kids. __q:?
bisgice Ao Order Today! ra v ] | =
TECHNICIAN ~ $10.95 y : | | A |lE
GENERAL $ 9.95 from e — | B e
ADVANCED  $15.95 comem [ S
EXTAA $14.45 il
Shipping i—% 3.00 VIS STUDY CARDS

Formora —% 4.00 P.O. BOX 16646

CLUB DISCOUNTS HATTIESBURG, MS 39404 |

« Bnaps on Handheld
* Adds

Bax Aotd2-8 Prove. UT e420% {1 .800-5

Range Extender for
2 meter Handhelds
* Boosts Signal from Flea
& 14 wave Artennas
= Lowers Radiation Angle

¢ [mproves both Receive
and Transmit
» Raizsas Low Power
Performance
* Saves your Battery Pack
Order Humnn

hs only 13 oz
Bulk or Height

niennas West

V. See and Hear the foferance
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NAMLULU

— NN8Z-

Communications

HR-2510 HR-2

the same features as the

"BIG RIGS"

* 30 Memory Channels

* Automatic Repeater Offset

- Prngmmmnh}: Trmkiffm:t T:immut ]
* Programmable Seek/Scan (5 Ehz,ete

* Pro }e Mike /Channel Buttons

* Programmable Transmit Freq. Limits

* Extended Frequency Range (io s 12 meters

* Priority Channel
= =

* Split Frequency
" Many More Features

All these features by gﬂm:m

your radio’s existin "chip!
(Priority Channel requires optional hardware

$59- 95 (Optional Chip Socket 57.60]
Includes Operator's and Installation Manuals

CHIPSWITCH:

4773 Sonoma Hwy. Suite 132

Santa Rosa, CA 95409-4269
Wnt: or r:lll (707) 539-0512 for fl"l:t information
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=All New Versions for '92-

1. OSL RECORD-519.95

NEW VERSION. Repornts Continent, Country, Capital, DX
Zone & ITU Zone. Sort by call or print labels, list, file, etc.
2. CALCULATE-§17.95

Loaded' Enter data and calculate power, area, inch, metric,
weight, capacity, inductance, resistance, reactance, wave-
length, Ohms law, mpedence, RF frequency.

3. PHONE ADDRESS LIST-§11.95

Sort by name or category, labels, list, phone, fax, addr., city,
stale, prov., country. Every business and home needs one.
4. HAVING FUN WITH TURBO PASCAL-$3.95 to §6.95
Leamn programming the easy way. You get the running
program and the source code. You need a compiler (rec-
ommend Borland),

5. PC MELODIES-54.95

Binary coded music.

6. DAILY LOG-$16.95

NEW! Reports Continent, Country, Capital, DX Zone & ITU
Zone.Create your own PREFIX list to limit size for sorting.

FORAT, XT, PCCOMPATIBLES. COLOR/MONO, DEMOS
(3 diskettes for $3.95). OHIO RESIDENTS ADD 6% SALES

73

WILLARD, OHIO 44830

1120 MEADOWVIEW ROAD
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ASTRON

CORPORATIQON

9 Autry
Irvine, CA 82718
(714) 458-7277

MODEL VS-50M

ASTRON POWER SUPPLIES

e HEAVY DUTY = HIGH QUALITY  RUGGED  RELIABLE

SPECIAL FEATURES

e SOLID STATE ELECTRONICALLY REGULATED

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

e CROWBAR OVER VOLTAGE PROTECTION on all Models
except AS-3A, RS-4A, RS-5A, RS-4L, RS-5L

* MAINTAIN REGULATION & LOW RIPPLE at low line input
Voltage

 HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE

THREE CONDUCTOR POWER CORD except for RS-3A

* ONE YEAR WARRANTY = MADE IN U.S.A.

PERFORMANCE SPECIFICATIONS

* [NPUT VOLTAGE: 105-125 VAC

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

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

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

Colors Continuous IC8* Size [IN) Shipping
MODEL Gray Black Duty [Amps) [Amps] HxW=D Wt. (Ibs.)
* LOW PROFILE POWER SUPPLY
SL-11A s . 7 11 2% X T X 9% 1
Continuous ICS* Size [IN) Ship ingl
MODEL Duty [Amps) (Amps) HxW=D Wi, [Ibs.
« POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
RS-4L 3 4 3z x 6% x 7V 6
RS-5L - 9 3% % 6% X 7Y 7
*« 19" RACK MOUNT POWER SUPPLIES .
Continuous IC3* Size [IN] Shipfin
MODEL Duty (Amps) [Amps) HxWxD WL (Ibs.
RM-12A 9 12 5% x 19 % 8 16
RM-35A 29 35 5l x 19 x 12 38
RM-50A 37 50 BYax 19 % 12 50
________ RM-60A 50 b5 7T x19x12% 60
® Separate Volt and Amp Meters
ol e RM-12M g 12 5% x 19 x 8% 16
. o RM-35M 25 35 Bl x 13 X 1%% gg
RM-50M 37 50 Y x 19 x 127
RM SERIES MODEL RM-35M Ly = = G 20
Colors Continuous ICS* Size [IN) Shipping
ﬂs'n SEHIES MODEL Gray  Black Duty (Amps) (Amps) HxWxD Wi, (Ibs.]
RS-3A . 2.5 3 3 X 43 x 5% 4
RS-4A * . 3 4 3% X 6% x9 5
RS-5A d 4 B 3% X 6% X 7% 7
RS-TA B . 5 7 3% X 6% x9 9
RS-7B ¢ . 5 7 4 X T % 10% 10
RS-10A . . 7.5 10 4 X 7' x 10% 11
RS-12A . . 9 12 4% x 8 X 9 13
RS-12B . 9 12 4 X Th x 10% 13
RS-20A . . 16 20 2 x 9 x10% 18
RS-35A : . 25 35 X 11 X 11 27
MODEL BS-7A RS-50A . 37 50 6 x 13% x 11 46
- Continuous ICS® Siza [IN) Shipping
RS-M SERIES MODEL Duty (Amps) (Amps) HxWxD Wt. (lbs.)
e T = Switchable volt and Amp meter
. RS-12M g 12 42 x8x9 13
e Separate volt and Amp meters
RS-20M 16 20 5 X 9x 10% 18
™ e RS-35M 25 35 5 11 % 14 27
RS-50M 37 50 6 x 13% x 11 46
MODEL RS-35M ‘

VS-M AND VRM-M SERIES

= Separate Volt and Amp Meters = Output Voltage adjustable from 2-15 volts ® Current limit adjustable from 1.5 amps

to Full Load
__ e B, Continuous ICS® Size [IN) Shipping
- e MODEL Duty (Amps) (Amps) HxWxD Wi, (ibs.)
: @13.8VDC @10VDC @5VDC @13.8V
VS-12M 9 5 2 12 4% x8x9 13
........... VS-20M 16 9 4 20 DX 9 X 10% 20
VS-35M 25 15 7 35 b 11 %11 29
VS-50M 37 22 10 50 6 % 13% x 11 46
"""" = Variable rack mount power supplies
VRM-35M 25 15 7 35 5% x 19 x 12% 38
MODEL VS-35M VRM-50M 37 22 10 50 B X 19 x 121 50
RS-S SERIES * Built in speaker
e Colors Continuous ICS* Size [IN) Shipping
MODEL Gray  Black Duty (Amps] Amps HxWxD Wi. (Ibs.)
RS-7S » “ 5 7 4 X 7% x 10% 10
HS-105 . . .5 10 4 x TV x 10% 12
RS-128 . B 9 12 4% X 8 x 9 13
: RS-208 . K 16 20 5x9x10% 18

MODEL RS-125

*ICS—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off)
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The Best Value ONV SAFETY BELT CO.
; P.O.Box 404 » Ramsey, NJ 07446
WO g 800-345-5634
WETE Phone & FAX 201-327-2462

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

YOU NEED BATTERIES?
WE’'VE GOT BATTERIES!

CALLUS FOR FREE CATALOG

E.H.YOST & CO.

7344 TETIVA RD.
SAUK CITY, Wi 53583

(608) 643-3194
FAX 608-643-4439
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ONV Safety Belt With Seat Harness
$89.95

|
MAX System

Ground Plane 25.95
3 Element Quad 3095 Antennas
5 Element Quad 59.95
1-800-487-7539 ORDERS
Master Card & VISA Accepted

OSHA

We Ship
Worldwide
Order Desk Open
7 Days/Week

ONV Tool Pouch $15.95

e

508-281-8882 INFO US Shipping $4.00
508-768-7486  FAX MA add 5%
Send Orders To: Cellular Security Group
4 Gerring Road

Gloucester, MA 01830
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RIES
COMTELCO ™™ Perﬁnnul Code E.tplorer

Tn:hﬂ.l. MAGNET . ‘ A

RACK AND CHASSIS BOXES

. % Novices
t* SWLs
J* Veterans

MOUNT

-
Dual Band Mobile :© ' ¢

140 mhz, 440 mhz e CHASSIS BOXES
by : Receive Digital Signals i, TMUMS | (OTWIOTH
. Multi-Whip Mobile e Y HHH &=
3 CGPIES FAK RTIY, MDRSE, 1.75 | 7 | .50 | BHRPPED FLAT) wesalalals ] ass
140 mhz, 220 mhz, 440 mhz M SITOR, PACKET. and more 178 |10 308 [ e ] [ 4 4| 3 | 17
150 Watt Power Rating | & from receiver to IBM/PC CGA, 30| 7 | e [MEaEmensen [EXIT10]5] 25
: ¥ EG].&.. ‘-'FGA ,t o i 350 |vol MM ANCOLZED TOP, MC-TA |4 | F|alj]isss
Supplied with 12t of RG58 Coax Wl SCICCLL. ‘EE_S}.D use 535 | 5 | 3a0 | O N v wcar|e| 7| =es
Choice of BNC or PL259 Connector | and install. Extensive manual. s 7 | coe BAX A iy ":T ol o Facis
1-800-634-4622 Personal Code Explorer - $129 S&H $4 VISA / MO M4mms: V34w WSTERCH) 0ROEA L€ Frou e
FalT OERS L DHARTE
Quality products Made in the US.A. ™= = Free Brochure. Call-Write-Order. MC/VISAL SEOED DT A SO T,
COMTELCO INDUSTRIES INC. w Phone (414) 241-8144 SECCOM ING. o0 D N (o ava
501 Mitchell Rd. Giendale Hs., L 60139 48 Box 513ST, Thiensville, Wi 53092 TS A RS i e e
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NEvEr Say DIE

Continued from page 4

self I'd write a book on how the mind
works and how to fix it, complete with
anecdotes on the people | helped.

At the foundation, we learned by
working on each other. While the pro-
cess is lightning fast in comparison to
psychiatry or psychoanalysis, it's still
slow enough so those working with it
don't see startling changes on a day-
lo-day basis. Week to week, yes. In the
work done for me | found myself being
held down by two doctors and my par-
ents when | was four years old. My ear
was infected and they'd decided to op-
erate on iL. | was frightened as they put
the ether mask over my nose and
mouth.

Then there was the time | got
across my 2,000 volt power supply and
was thrown six feet across my
hamshack. Whammol!

After a few weeks of erasing these
painful memories, plus those of a lot of
very painful beatings by my father, |
found my awareness had improved
enormously, as had my ability to think.

At this time | was faced with anoth-
er career choice. Should | go back to
radio work? Should | go back to being
a television director? Or should | be a
therapist? | tried the therapist business
for a while, working on something over
a hundred patients and having some
amazing successes. But | found that
most people preferred to live with their
problems. This was frustrating. This
was very frustrating. I'd meet people
who stuttered, or who had other easily
curable physical or emotional prob-
lems, but didn't want to do anything
about them. | decided it would be
better to pursue a technology-oriented
career.

If we can ever get over the concept
that psychiatrists, psychologists and
psychoanalysts can cure mental prob-
lerms, we may be ready to get to work
. Actually repairing minds. It's easy to
do. It's fast. And you don't have any re-
lapses. I'd like to see the basic concept
incorporated into a computer program
which would help doctors 1o diagnose
not just a patient’'s physical iliness, but
also isolate the root emotional (sub-
conscious) tie-in so that can be erased.
That'll resolve many physical ilinesses
a lot faster than pills. The whole sys-
tem is routine enough so it could be
made into a computer program.

We do need a lot more research so
we'll know what kind of successes we
can have with things like dual person-
dlities, multiple sclerosis, cancers, al-
coholism, and so on. Another aspect
thal needs more research is the past-
lilte phenomencn. Many psychiatrists
run info this and dismiss it. Some have
had considerable success in treating
past life traumas just as if they were re-
al. | started to do some research in this
field, but didn't follow through. | did find
that every person, under hypnosis, can
be regressed to times of great trauma
in what they say are previous lives—or,
maore often, past deaths. Being prag-
matic, | found the whole thing interest-
ing. but | wasn't sure whether these

were real, or just imaginary. | found
that when | erased them, just
as | would a present-life trauma, the
patient would change significantly and
seem no longer influenced by the
events. People with a great fear of
water, when regressed to find the
cause, would pop Instantly to a drown-
ing death. I'd erase the trauma re-
sponse and they'd no longer be afraid
of the water. Oddly enough | was un-
able to find any water-related traumas
during their present life, even during
the prenatal period. Well, real or fanta-
sy, what | was doing did the job, and
that was what counted.

Many people dismiss past lives,
psychics and so on as fantasy. | re-
main a skeptic, but one with an open
mind. I've had too many instances of
psychic phenomenon during my life to
refuse to even consider that we may
have a ot to learn about all this yet.

During one of the more traumatic
moments of my life, when | was terribly
distraught, the telephone rang. It was
my mother, 120 miles away. She said,
“What's wrong? | know something's
terribly wrong.” Coincidence? Hardly.
This was the only time in my life she
ever called like that, and she had no
way of knowing | had any problems. So
I'm open to know more about life,
death, and other pseudo-scientific mat-
ters, I'm not a passionate believer, just
a skeptic who wants to know more, |
believe we slill have a lot to learn.
There are just too many unexplainable
anomalies—too many [cose ends that
need tying.

Magnetic Fields

WARNING: The Electricity Around
You May Be Hazardous to Your
Health—by Ellen Sugarman—sSimon &
Schuster—$11.00.

This fascinating book tells the story
of the criminal cover-up by power com-
panies, dishonest scientists and even
the White House of the death and seri-
ous health problems caused by 60 Hz
power line magnelic fields. Remember,
one of the leading researchers in the
field is Dr. Ross Adey K6UI, who has
proven in his own research the incredi-
bie power to affect cell growth of even
very small magnetic fields. Power
lines, pole transformers and other
sources of magnetic fields are causing
leukemia, brain cancer, and a whole
range of other immunity-weakened
health problems.

You can gel the straight skinmy on
the extent of the cover-up via this new
book. The chap who originally blew the
whistle on this health hazard was Paul
Brodeur, the same fellow who eventu-
ally was able to convince people about
the dangers of asbestos. The govern-
ment and business approach is the
same with magnetic fields as it was
with asbestos and cigarettes: Deny it,
then produce paid scientists to deny
it . .. and eventually to be forced by
the public to face the situation. The
power companies are still in denial and
the public Is paying the price through
high childhood leukemia deaths, brain
lumors, miscarriages, and so on.

The most critical source of these
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fields in the home are electric blankets,
water beds, nearby pole transformers
and poor house wiring. But not far be-
hind comes ham radio amplifiers,
which may help explain why hams are
dying of cancer at far above the aver-
age. Have you measured how many
cell-disruptive milligauss you have go-
ing through you when you operate?
Look for the book in your local book
store or call Uncle Wayne's for a copy.

The Dream Station

My wife has been bugging me. She
says now that I'm 70, | should be able
to have the ham station of my dreams.
Yes, | know, our wives usually bug us
about how much we're spending on
our ham gear, not how little, so per-
haps I'm fortunate to have mine push-
ing the other way. But it's an uphill
push. I'm not known as Wayne The
Frugal for nothing. That NSD in my call
stands for Never Spend a Dollar. Yes,
I'm cheap. When haircuts got up to a
dollar | bought a pair of scissors and
have cut my own ever since. Lordy,
they must be up to near $2 by now!
Look at the money I've saved.

So | need some help. Yes, I'd like to
have a great ham station, but | want to
get the best bang for the buck { can,
not just go out and throw money at the
top of the line stuff, just because it's
expensive, Sure, | wear Rolexes, but
they only cost $25 in Taiwan, Oh, | had
a real Rolex once—used it for years,
then it got swiped when | sent it in to
the Rolex people to be cleaned. A
friend of mine, Jean Shepherd K2ORS,
got it for me al the discount store at
Shannon Airport back in 1957. It was
one of those Submariners, good to 300
feel. Since I'm only good to around 200
feet | felt the margin for error was just
fine. It had a movable bezel, which was
handy when | had my own plane.

When the insurance money came |
blew it all on one of those new digital
watches. Yep, | managed to get In
there and grab one before the price
dropped—before Casio got into the
business. | got in there early on calcu-
lators too, buying a bunch from MITS
for $129 a whack just weeks before the
price dropped to $12. Who wants any
of those cheapo calculators, right?

This time I'd prefer to get in on the
other side of the price curve. Look, if
you were going to put together a
dream ham station, but were faced
with a seven-generation genetic need
to be frugal, what would you pick?
What HF rig? What amplifier? What
tower? What beam? Keep in mind that
| need to have a whammo signal. As it
says in "December Song," | haven't got
time to play the waiting game. I've got
50 much lined up to do and so few
hours of life left in which to do it that I'd
rather put a few bucks into a humon-
gous signal that gets answered on the
first call in a pile-up instead of being
down there in the second or third layer
and having to frustrate it out, hoping
the band won't change before I'm final-
ly heard. I've paid my dues in that de-
partment. The fact is it doesn’t have to
cost all that much extra to have a first
layer signal and the investment is well

worth it. | want to be able to get on the
air, make a contact and ialk without
fighting the QRM endlessly—without
having to keep my contacts down to a
signal report, name and QTH. I've
worked my 350 countries—did it long
ago, so | don't have to prove anything.
I want to be able to talk with my friends
in Hong Kong, Sabah, New Zealand,
Jordan and so on, not have to fight to
get heard.

So what do you recommend? How
do you like the rig you're using? What's
wrong with it? What's right? I'll bet I'll
need a full-sized single-band 20m
beam—what do you think? Should |
get a tilt-over tower so | can fix it when
something goes wrong? A crank-up?
I'm not sure | want to climb 100-foot
lowers for many more years. |'ve paid
my dues there 100.

Should | look around for a used
ICOM 730 or something like that, or go
bananas for a multi-kilobuck rig? I'm
not into impressing anyone with the
magnificence of my station, | just want
one that does the job and will make it
so | can talk about more interesting
things—providing | can find a ham
somewhere with an actual interest in
talking. Perhaps I'm asking too much. |
had a 730 but one of my editors left it
behind when he was on St. Lucia help-
ing out after a hurricane. | hated losing
that rig.

| had a Kenwood 830 that | really
liked. Alas, a 73 editor swiped it. | even
had a panoramic adaptor for it so |
could find emply channels a little easier.
So if you had an uncle who was a noted
skinflint, what would you recommend?

Iraq Retakes Kuwait

How'd you like to see that one in the
headlines? I'll be surprised if it doesnt
happen—and without the U.S. lifting a
finger to stop it. Further, I'll be even
more surprised if Irag doesn't keep
right on going on down the old Arabian
peninsula, gobbling up Saudi Arabia,
Bahrain, Oman and points south.

Well, we'd never put up with that
sort of nonsense! We'd be night over
there lobbing missiles down Baghdad
chimneys again, right? Not if Saddam
plays it they way | would if | were hold-
ing his hand. Ask me how I'd pull this
one off.

Glad you asked. The next thing
you're going to ask me is what this has
lo do with amateur radio. What's the
matter with you, got monomania and
interested in nothing but hamming?
Well, I'll get to the ham relevance.
Hang in there, but in the meanwhile
take off your bloody blinders. Hamming
is fun, but it isn't everything.

So here’s how I'd go about corner-
ing the world's oil if | were sitting in a
deep bunker in Baghdad scheming.
First I'd invest in a few more tank
trucks so | could run more of my oil
down to Agaba via Jordan. Jordan, cut
off by the other Arab countries from
their old support payments, is in des-
perate need of the toll money for the
use of their highway and port. Remem-
ber, Jordan has no natural resources
or industries, so they need anything
they can get from Iraqg.



Iinstead of buying more food for my
people I'd build up a little kitty to send
along with some friends of mine when
they visit the ex-Soviet countries.
They'd be shopping for the best deal
we could get on a couple of atomic
bombs (also known as devices).

The next step would be to buy a
small suitcase for each of the bombs
and smuggle them into the U.S, I'd set
up one in downtown Manhattan and
the other in Washington, over near the
Capitol. Then I'd announce my plans
for Kuwait, explaining about the bombs
and suggesting that we not hurt each
other.

While much of the country might
cheer the loss of Washington, which
has very lew redeeming values, the
possible loss of the New York pimps
and transvestites might act as a deter-
rent to our military. While we don't want
to lose all that oil, we might not want to
lose a couple million people in New
York even more. Having lived in New
York City for many years, I'd trade it off
in @ minute for almost anything, but |
doubt if our president will know il as
well as | and will thus be inclined to
wimp oul.

But what about Europe? What
about Germany and France? England?

Hey, Bush had to drag them kicking
and scratching into the Gulf War last
year, even though we did most of the
dirty work. They seem more interested
in selling Saddam plutonium process-
ing equipment than bombing him.

Since Saddam probably isn’t as un-
principled as I, I'm sure we'll never
have to worry about the scenario | out-
lined. It's always possible thal no mat-
ter how difficult things get and how
hard up the ex-USSR countries are for
food and cash, they'll not sell any
nukes. How much would you like to
bet? Hey, China has nukes too, and
they seem to be willing to sell just

about anything to get cash, so perhaps
we ought to stop neediing them about
killing all those pesky students. Doesn’t
what they do to their people, no matter
how despicable, come under the head-
ing of an intemnal matter and therefore
is none of our butinsky meddiing busi-
ness?

In view of the above, how much
should we hams gel involved in setiing
up high speed emergency communica-
lions systems? Should we breathe
easily, now that international commu-
nism has been soundly deleated by
capitalism? Or should we maybe plan
ahead in case something goes wrong?
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The $349 (K) I!l.lllt!ll-Tl:.t:ln:d QRY Solar Power Supply keeps your D DWA S n‘.?uﬂfl{}' fﬂﬂ-‘lﬂuﬂﬁ". o Cross Needle and Dlgllﬂl SWQWE’T
e By i A st Proven reliability for today's Amateur! Meters. Rugged, efficient, lowcost answer
sealed batteries. Fully assembicd. QRV, portable. Easily expanded o SWR/Power measurement.
smesossn _wos AntennasWest medol coNGjzago . bwdpowe connectors
(801)373-8425 0062 Provo UT 44605 CN-101  1.8-150Mhz 1.5/150W/1.5kW  S0-239 DP330
CIRCLE 236 ON READER SERVICE CARD CN-103 140-525Mhz 20/ 200W SO-239 or N

DP-810 1.8-525Mhz 0-1.5kW/O-15W S0-239 or N

DP-820 140-525Mhz 0-150W S0O-239 or N

DP-830 1.8-150Mhz/ 0-1.5kW S0-239/N

140-525MH other meters available

ONLY $50!
FPower Supplies Daiwa power supplics provide reliable, regulated DC PS- ldﬂ[l ﬂ“}‘

Power and Short Circuit/Crowbar protection protects your rig in the
unhlikely event of power supply failure. All Daiwa Power supplics are 120V
50/60Hz. Also available 220V 50/60Hz.

NEW PS-50T
5 Amp Power Supply, Low Capacity
PSU, Input voltage 50-60Hz, Output
voltage 13.8VDC, 120W, 5.51bs.
PS-304

30 ICS, 24 Amps Continuous,

1-15 voltage, 16 Ibs. 5 i v o+
Also available are DAIWA Linear Amplifiers, Dupfe.zer.r and Coaxial Swilches,

CREATE is serious about long term reliability. The CREATE Family of Rotators, Roof Top

@ Towersand High Gain Anlennas were designed for the serious DX'er. CREATE High Grade
Aluminum Roof Towers for your anienna requirements. Guying is recommended to insure safety.

Easy repeater sciup without modification (o your radio poar, umply-
plug in and go' ldeal for emerpency or porable/mobile repeaters!
The BRI-2 works with ANY moceiver (or scanner) and ANY trans-
miticr. Super sensitive VOX operation makes sclup quick.
inclmdcs Hang and timeout limen. Passive audio imicriace for clean
audio. Only 45" x 3.5 x 15" and choice of 12 VDC or 9V bauery
power ipicase specily whoen ordering). ORDER BRI-2 $50

PS-14011
14 ICS, 12 Amps Conlinuous,
13.8 voliage, 11 Ibs.

Foe B durertmnsl bt order our BR]-T - DUAL mesdel slpch comiunas i

va bBooma has ORDER: BREI-I-DUAL 55

The HNI-2-HB by & Boill i "remole hass™ imisrfece o pow can bnk . e
rejmaler with othep (fequencies of fepesters. Simple and ezsy [0 Lae
COHDER BRI-T-HBE 38R

MANY MORE PRODUCTS, CALL/WRITE FOR INFO!

ELECTRON PROCESSING, INC [.Ejﬁ' 228-7020

PO} B0 &R CEDAR, M) 2071
Sl WY gt sales Tea pis

Forass mds T1 pheg el TS, B T sasds AN HT

CREATE Log Periodics wide-band, VHF/UHF antennas are excel-
lent for DX'ing, Amateur radio, FM broadcast, Scanners, and more.
CLP5130-1: Frwd gain 10-12dB, Front to back ratiol5dB, 23
elements, Transmit power 1o S00W, Boom length 5.8ft, VSWR 2.0:1
or less, Max. longest clement 9.8ft, 11lbs, Wind survival 9Omph.
CLP5130-2: 105-1300Mhz, 19 cle, boom 4.6fL, longest ele. 4.6fL

CREATE Rotator F eatures: RC-5
Cast and machined aluminum case, Water tight connector, Worm
drive brake gearing, Long term reliability, Auto, mast clamp

SCARED OF THE CODE?

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

Morse Code teaching software from GGTE is the
most popular in the worid—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 to contain every : ; :

required character every time—in 12 easy lessons. guides, Presel (on 3 models), Circle overlay available for U.S.A.
Sneak through bothersome plateaus in one tenth of .

x § per mi stepe. Or, creste your own drills Roaf an{': b‘.ﬁt max. width max. vert _

and play them, print them and save them to disk. model height  wadth load .2 load Ibs. weight

mmmmmmmmmm CRI18 510" 3112" 21@9%0mph 440 18
Get the software the ARRL sells and uses to create R3O 9 Eu" 39” 27@90mph 1322 333

their practice and test tapes. Morse Tutor Advanced CR45 149 39 23@%0mph 881 57

€&

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.

EMOTQO is a new generation of rolalors that are oul o sel
high siandards! | arge machined sieel gears, adjustable
centering mast clamp, preset and computer control, friction
braking, circular position indicalors, solid state controllers for smooth
start/stop, using 7 conductor wire. long term reliability.

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 73
Specity 5% or 3% inch disk

(price includes 1 year of free upgrades)

CIRCLE 193 ON READER SERVICE CARD
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One more thing I'd like explained is
why the Russians haven't slopped
building new and bidger nuclear sub-
marnnes! And why have they stepped
up their intelligence operalions in
America? | thought they were shor of
cash and were begging for a whopping
loan from us to tide them over. Does
this mean we're about to lend them
money which, in essence, will help
them build bigger, better and quieter
nuclear submarines? | hate to seem
dense about this, so if you can explain
what's going on, I'm wailing. In the
meanwhile perhaps we shouldn't de-
commission oo many of our sub-
marines. And we might just put a littie
effort into building a national high
speed emergency traffic system. And
is this really the time to stop experi-
menting with unatiended packel relay
stations on the low bands?

| wonder if every single ham club in
America will expeclt someone else to
actually do something about this? Hey,
it's just that old doom & gloom Wayne
again? When was the last time he was
ever right about anything?

Hanging's Too Good

Flease let me know when you're be-
ginning to get fed up with hearing bad
language on the air. Oh yes, you might
send a copy 1o the ARRL, which
seems lo be unaware that we have an
increasing number of very sick individ-
uals exercising their freedom of speech
on our ham bands. Now that stufl may
be just fine lor radio and television, but
there are a majority of us who don’t
want to have to listen to that kind of . . .
er . . . baloney when we're hamming.

Having spent a few years in the
Navy, there aren’t any combinations of
words that bother me. Indeed, | use a
few mysell when the situation seems
appropriate. But | have never used 'em
over the air and it annoys me when |
hear hams doing it. CB is well known
for this kind of expression, yel I've
heard far less bad language on CH
than | have on our ham bands.

Perhaps | should remind you that
there have been just two people arrest-
ed, tned, convicled and sent 1o prison
for using bad language over the air.
Yes, they were both doing this on CB.
And yes, ol course bolh were Extra
class hams. Both had passed their 20
wpm code lests, the filter old-timers as-
sure us will keep amateur radio ethni-
cally pure,

Almos! every amateur excepl the
tiny overly vocal minority causing the
trouble gels upsel when faced with this
filth. The knee-jerk reaction is to tum to
the FCC in outrage. The anger these
maggols incur causes oltherwise ratio-
nal amaleurs 10 complelely forget the
League's endless promises to the FCC
that amateur radio is self-policing.
They also forget that the FCC is woe-
fully underfunded and has no budget
for policing our bands. They forget that
the FCC has its hands tied by the
Supreme Court when it comes to the
freedom of expression. They lorget
that amateur radio is an expensive lux-
ury which costs the FCC big bucks and
that we are not paying one cent lor this
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service. They forge! that megabuck
communications companies are pour-
ing millions of doliars into lobbying el-
forts aimed at pressuring Congress
and the FCC to take away our bands.
They forget the success UPS had in
grabbing 40% of our 220 MHz band
not long ago. They forget that as a
group we have contributed pathetically
little 1o our country in the last 20 years.
They ‘forget that modern communica-
tions technology is making our slow,
error-prone emergency nets of little
more than historic interest. They forget
that belore the 1964 ARRL holocaust,
which stopped our growth and killed off
over 90% of our American ham indus-
try, amateur radio was conftributing new
technology breakthroughs and pioneer-
ing on a regular basis. They forget that
the world doesn’t care what we did 30
or 50 years ago, it wants 1o know what
we've done lately. The answer is nol

pretty.
A Solution

Qutside of my usual hand-wringing
over the fix the League has gotten us
into . . . my contribution in the way of
League-bashing, as it's called . . . or
League truth-telling, as | see it . . .
whal's the answer when we hear
garbage pouring out ol our loudspeak-
ers? The answer is the same one I've
proposed before, but which, as far as |
know, nol one single ham club in the
entire country has acted upon, is to get
the League off its duff and off the golf
links long enough to tackle the prob-
lem.

I've proposed a number of ap-
proaches the League could take to
help us clean up our bands if they had
Ihe slightest interest in living up to their
billing as our national sociely. I'l know
they're taking an interest in something
more than selling subscriptions to QST
when | see they've eslablished at least
a one-person department at HQ dedi-
cated to cleaning up our bands.

The first step I'd take If | were going
to tackle the problem would be to peti-
tion the FCC for a rule change which
would make it easier to unlicense of-
fending hams. Right now it's easier to
apply the dealh penalty than to take
away a license. Somehow the concept
seems 10 have gotten into the public
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conscience that a ham license is a
right instead of a privilege. Wrongo.

Look, we've acquired the responsi-
bility for issuing licenses via our VECs,
so why shouldn't we have the power 10
take licenses away? So let's get the
rules changed 1o give us the power 10
actually do the self-policing we keep
lelling the FCC we're doing. We aren’l
doing squal. Yes, we need some sale-
guards to protect honest, clean-living
amateurs from small gangs of rascals .
. . the old crooked sheriff syndrome.
But losing an amateur radio license is
not comparable to being thrown into
prison or execuled. Let's gel a rule
which will allow the filth repeater in Los
Angeles 1o be cleaned out once and for
all. Let's get a rule which will let us
clean out the nuls ruining 20m. And
let's make sure the rule has no open-
ing whatever for lawyers tc gel their
scum-sucking hands into the system.

We're being licensed by our peers,
s0 let's get organized so our peers can
de-license our mistakes, We don'l
have any test for 1Q or sanity when we
give a ham tesl, so we're going lo gel
weirdos. We know that kids interested
in amateur radio are generally consid-
ered nerds and dweebs, so we shouid
do all we can to clean our bands of nut
cases and ranting fanalics.

Do | have to work out the proposed
rule change in detall, thus giving you
the opportunity you're waiting for 1o
lind some aspect with which to find
fault? I'd rather have you come up with
whal you recommend so | can have
the fun of telling you how stupid you
were o suggest this or that. Why
should you have all the fun? As far as |
know there is little perceived fun in
coming up with crealive, constructive
suggestions and endless fun in ridicul-
ing any perceived negatives—n0o mat-
ler how exaggerated.

S0, if your brain hasn't already been
turned to kimchee by listening to the
stink on our ham bands, let's see what
you can come up with. Then, let's see
if you can get through to any of the AR-
RL old-timer directors and get their al-
tention. I'm giving odds of 50:1 you
won't get anywhere.

We've been billing ourselves as a
self-policing service, so isn't it about
time we paid more than lip service to

the concept and started organizing our-
selves to do whal we say we do? And
we can do it, if we have the leadership
we need. Do you get the feeling that
we're running just a tad short on lead-
ership? And no, stop wriling me asking
me to start a new national ham organi-
zatlion. I've gol enough aggravation in
my life without geting involved with
that. You just wanl someone else (o do
the work instead of you. Well, get off
your butts and make the League do
what they should. Get them busy
cleaning up our bands. Get them into
gear to help us rope more kids inlo our
hobby so we'll have some inventors
and pioneers to help us hold our
bands.

Uncle Wayne Broadcasting

Yep, I'm on for an hour or 50 every
week, coming to you by salellite radio
every Thursday evening al 9 p.m,
Eastern time, 6 p.m. Lala Land time.
And yep, you can even call in and give
me a hard time.

What do | lalk about? Anything and
everything. Sure, | talk a lot about am-
ateur radio, | talk about diving, skiing,
psychology, cooking and so on, | talk
aboul my experiences during the war
in a submarine. | talk aboutl what's
gone wrong with our country and how
to fix it. | talk about making money, fly-
ing, horseback riding and so on. | even
lalk about no-nos like religion, pro-life
vs. pro-choice. | talk about Bush,
Quayle, Clinton, Gore and even Perot.

I'll be talking about music and trying
to get you interested in listening to
some different kinds of music. | talked
a bit with one listener abou! loud-
speaker design and how | put the Kari-
son speaker on the markel and built a
million-dollar business within two and a
half years, starting from scratch.

If you can tune in Spacenet I,
Channel 21 (6.2 MHz subcarrier), you'll
be able to keep track. And you can call
in lo Kibitz via (310) 824-6991 during
the broadcast. Hey, I'll talk about any-
thing you wan! to hear.

My latest enthusiasm has 1o do with
tying together quantum mechanics,
holography, and chaos theory, if you've
read up on these incredible develop-
menls. How do these bie in with a com-
pletely new perception of the real
world? IUll lake some explaining, but
the ramifications are so enormous that
it's worth learning more. Are we close
to being able to eliminate all ilinesses?
| said all! | believe this is within our
grasp, if we reach in a completely dif-
ferent direction.

Our health care system today is
much as if we spent all our lime learn-
ing how to repair people better after
serious car accidenlts, while it never
occurred to us to see what we could do
to prevent the accidents in the first
place. If we can stop people from get-
ting sick we won't even need a phar-
maceulical industry, Is this even worth
considering?

Well, anyway, there’s a lot of inter-
esting things for me to talk about . . .
and next lo talking about me, lalking
with you over the air comes a close




Spread Spectrum Primer HOW TO GENERATE A LEGAL FCC PN CODE

Continued from page 32

Here 1s one tried and true (almost foolproof) Pseudo Noise (PN)
generator circuit that requires no EPROM or PLD programmer (or
software either,) The main advantage of this design 1s that it generates

a seven-stage, length 127 maximal length shift register sequence that
15 legal to use under current FCC Part 97 amateur radio rules.
Simple, short length (four- to 13-stage) maximal length shift regis-

ter (MLSR) sequence generators are often used to provide simple PN

[ code generators for SS systems. These simple generators usually per-
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hang up and stop generating anything (they can get stuck) when an all
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== ones (or an all zeroes) condition occurs. Which condition that causes

i

FEEF

|
' |
) g: u3 > form very well when started from the correct initial conditions or
'_L_):.l_ when reset at power up. However. most of these simple circuils can
» broken when this happens! The circuit concept shown in Figure |
W solves this problem very nicely and even includes an EPOCH sync de-
tector as well (for data timing, scope sync, or whatever).
%“ : The circuit of Figure 1 is built from two 74HC17S shift registers.

SRR S one 74HC86 and two 74HC30 NAND gates. As shown, the generator

uses feedback from the last shift register stage as well as from the firs

5+

}_. PPTTUT shift register stage, as the FCC requires. This connection, when started
from the all-zeroes state, will always generate the correct MLSR se-

74HC30 GROUND: HC178-8

L
; e HEBS- 14
11
iz ]

GbGLs quence. The top NAND gate looks for the occurrence ol an all-ones
HEBE-7 condition (an indication of being stuck) and resets the shift registers to
all zeroes if this condition should ever occur. The bottom NAND gate
detects the occurrence of the all zeroes condition which marks the
start of a PN cycle of length 127, also known as a PN EPOCH. The

Figure 1. Simple 7-stage

EPOCH signal is coincident with the stant of the code repeat cycle and
is useful for sampling or synchronizing input data for Direct Sequence
Spread Spectrum (DSSS) modulation.

PN generator.

CHIF Frpg. [(Fehipl
we - .78 Fochip LPF

TTL O8C Al
& BN iy S

Getionsl RE aeF traffic and protocols could be transparently handled via these

afd BBOO BFS Datas Fats

al L) - . . L
b s = our | gateways. Will SS techniques have any impact on ham radio in
j == the near future? Probably not—unless a renewed phase of ham

ouT BEN o, ¥
i850 V2R uF - .
e i e ) G B S G o radio experimentation takes place. Personal computers are now

a fact of life in ham radio. So is packet. Will SS become old hat
TR - o and used every day, like VHF/UHF SSB is? Time will tell. 1

OB D Frba. think SS is one of the bigger challenges for hams—with inge-
nuity and dedication hams may enter the 21st century using SS
and keeping most of our bands out of the hungry commercial

Use of dedicated PCs or Macs with SS ra-
dios will be necessary until an integrated and
well-defined data communication interface set

Figure 2. Filtered BPSK modulator block diagram. interests’ hands. 73]
async data rates and protocols.
- HOW TO GENERATE A
Are We Hams Ready for SS? USEFUL BPSK SIGNAL
A very important part of a foreseeable na- Figure 2 shows a block diagram of a BPSK

of standards have been generated (commercial
work along this line is being done by the IEEE
802.11 committee—hams haven't staried this
effort yet). The major feature that an industry
standard hardware/software mterface provides
is @ very simple and flexible way to channel
(or multiplex) diverse sources and sinks of da-
ta to/from SSradio equipment. Standard PC or
Mac (Appletalk) based multiple COM channel

boards are being integrated into commercial -

SS radio host PCs and message routing soft-
ware can be easily modified to handle multiple

tionwide spread s m svstem is ilit modulator that is useful on the ham bands. Spec-
z e speefustl, Sy Ao I (e WGy trum limiting (both pre-modulation and RF band-

of the spread spectrum system to interface with pass filtering) is included in this design. As the
other existing packet-based terrestrial and/or unfiltered BPSK spectrum photo shows. Spread

salellite-based or other amateur radio communi- Spectrum BPSK is a relatively wideband modula-
cations facilities. Several communication tion that can splatter out of a band. Pre- or post-
switching centers (or gateways) could be in- modulation filtering must be used for mosi ham

: : applications.
stalled at various points throughout the US to The cluck-for the PN gencrator. show i Fig:

ha"d_le d,igiml voice. fa.x, lEIﬂ}f'pe = m.her e ure 1. is derived from a TTL crystal oscillator.
munications that require routing outside a na- This furnishes the “chip™ clock signal. The chip
tional spread spectrum network or national ham clock must be 127 times the data rate for proper

radio PCN/PCS. Standard ham communications operation with this PN generator. The PN genera-
tor's output drives an impedance matching circuit,

SPREAD SPECTRUM GLOSSARY worth low-pass ﬁlb.'z*ri TEi;ﬁﬁlEer use;; a E]?'mﬁ Lri;
i-Jam—designed st inferference or jamming quency approximately (.75 umes the chip ¢
E"Ps,( % Phase Shift m DSB au.:pfmwd carmier modutation. rate. This filter is used to “round” off the sharp
COMA Code Division Mulliple Access—a way 1o increase channel capacity. B N .
CHIP The time il takes to transmit a bit or single symbol of a PN code. put of the PN generator. This filtered. AC-coupled
CODE A digital bit stream with noise-like charactenistics. signal then drives the IF (DC-coupled port) of a
CORRELATOR The SS receiver component that demodulates a spread spectrum signal. doubly-balanced mixer (DBM). The LO port of
DE-SPREADING The process used by a correlator to recover narrowband information from a the mixer is driven by a crystal oscillator-multipli-
spread spectrum signal. er chain or a frequency synthesizer to provide an
DIVERSITY Sharing a signal characteristic to allow more users in the same frequency band. RF carrier for the modulator. Finally. the mixer’s
DPSK Differential Phase Shift Keying—a simplified BPSK where only data transitions are RF port drives a bandpass filter to provide the
transmitted. : modulator’s output RF signal. Optionally, just an
MULTIPLE ACCESS A method for aﬂmmﬂdﬂﬂﬂg more users in the same '|I'Bl:|I.IEII"l¢jr band. ,n,ulpul [ﬂw.Pass filter that reduces transmitter har-
NARROWBAND A Elgﬂ&l ‘Hhﬂﬂﬂ_ bandwidth is on the order of its information hanqwicrlh. monics can be used instead of the bandpass filter.
NOISE-LIKE Having properties that cause the appearance of true random noise. Further amplification and frequency conversion. if
PCN Personal Communication Network. L e e :
PCS Persoral Communication Sysiem m:dcd: comes al this point in an amaleur radio S5
PN Pseudo Noise—a digital signal with noise-like properties. eaciosaal

then a passive LC. a three- to five-pole Butter-
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Marc I. Leavey, M.D., WA3SAJR
6 Jenny Lane
Baltimore MD 21208

From the Mailbag

A few months ago, | relayed the
plight of Bill Barbee AASZR, who was
having trouble getling his Commodore
compuler to print when receiving
RTTY online. | guess sometimes it
pays 1o clean your desk because
there, buried under more stuff than |
care 10 discuss, was an old letter
which addresses a similar problem,
This one, though, comes with a solu-
tion.

Written lo me several years ago by
Carl Moore W4MJK, it discusses a
problem with printing with Commodore
computers. He said that the Kantron-
ics Hamsoft protocol is compatible
with printers. The Control-P key tog-
gles the printer on and off with this
software. Similarly, Kantronics Ham-
text supports a pnnter toggle with the
F7 function key.

He also indicated that his Star 10X
printer, with a Cardco +G interface,
was also not working at first. After
checking everything “umpteen” limes
and still finding nothing wrong, he be-
gan to curse al the printer, and sud-

Amateur Radio Teletype

denly It began to print. There was a
buffer in the setup which had to fill be-
fore printing would begin. This appar-
ently applied 1o both sending and re-
ceiving.

His other suggestion was 1o con-
nect the printer to the user 1/O port on
the computer. Figure 1 delails the con-
nection of a Centronics-compatible
printer to the user port. The DO
through D7 lines are the data lines,
and the corresponding lines are con-
nected 1o the printer. It is important to
use the signal ground, not the chassis
ground.

It's worth a try, if you haven't al-
ready done it. Anyway, if it works, or
helps, lel me know.

| am passing this information along
because il is related to another letter,
just received, on the same topic. R. D.
Carter, an SWL in Vass, North Caroli-
na, states that he is using the Com-
modore C-64 computer and Kenwood
R-600 and R-5000 with the MFJ-1225
receive-only interface and the AEA
SWiliext sofiware on ROM 1o receive
CW., Baudot, and AMTOR/SITOR.

He had the exact same problem as
AASZR: The C-64 would print on the
monilor and be saved to floppy disk,
but not print on the MPS-801 printer.

He contacted AEA and was lold that
the MPS-801, to the best of their
knowledge, could not be made to print
HTTY in real time, and that this cannot
be changed.

He solved his problem by seliing
the MPS-801 and purchasing a printer
with a paraliel Centronics input. He al-
s0 purchased a Cardco+G serial-lo-
parallel interface 1o run the parallel
printer from the C-64 serial output.
R.D. notes that while Cardco sells
more expensive interfaces, he be-
lieves that they will not do the job as
well as the less expensive +G inter-
face.

Apparently, this information was
known to AEA as well, as they did tell
R.D., in a lefter two years ago, that as
far as they know, the Cardco +G inter-
face is the only one that will print real-
lime RTTY. He also passes along the
information that Supra Corporation
manufactures the Cardco interface.
Orders may be phoned to (503) 967-
9075; the tech support number Is
(503) 967-9081.

This information from R.D. Carter is
provided pretty much "as-is,” and |
can't speak about the specifics, other
than to say that it is provided in good
faith. If you call Supra, be sure lo tell
them where you read about them, and
if you apply this information to your
own setup and have any measure of
success, please let me know! Sure,
tell me about your failures, too!

Moving back in time, so 1o speak, |
received a letter from Jerry Arnold

WABMBP of Terre Haute, Indiana, who
has a long-standing love affair with
RTTY. He writes that the "August col-
umn was at least partially the most
enjoyable for quite some time due to
the admission that a few of us old-
timers’ still get enjoyment from operat-
ing RTTY on mechanical machines. |
am still using a good ol' Model 19,
which is older than | am.

“Yes, if's noisy. Yes, it is limited to
60 wpm Baudol. But | don't care! In a
recent RTTY QSO on 20 meters, the
ham on the other end sent me his
"BRAG UST (no doubl dumped from
a memory) and asked whal | was us-
ing. | reached for my REAL BRAG
TAPE (as punched by my own unit)
and sent it out merrily at 60 wpm. The
last entry on it says ' . . . AND THE
TELETYPE IS A GOOD OLD MODEL
19." When the ham on the other end
responded, he said he " . . . had never
heard of that brand of computer!" Oh
boy!!

“It is interesting to note that some
software today designed for RTTY
does not send a LINE FEED when a
CARRIAGE RETURN is sent. That
doesn't bother computer users, but it
sure makes me keep my hand on the
paper crankl”

| guess that last statement really
is a plea for computer programmers
to keep compatibility in mind—com-
patibility with mechanical teleprinters,
that is!

Jerry also asks for some RTTY art
to be included in the column. Well,

NextDay §

i J‘ a5
Baraboo, Wiscoasia We Ship Nextlh :

Saux Couny

100 $29.95 $24.95 $19.95
KéZZ 200 $39.95 $34.95 $29.9%

— 500
lat> $1 1000

of overnight air delive

(801) 373-8425

Two-Col
Rainbow Assormment

400 549.95 S44.95 §39.95
$54.95 549.95 Sd44.95
$99.95 $89.95 §79.95
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World of Ham Radio
Shareware CD ROM Sale

Amsoft, Post Office Box 666
New Cumberland, PA 17070

Shipping: §5 USA, 39 Foreign

(717) 938-8249
FAX 717-938-6767
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NEW ONLINE CALL DIRECTORY

Qur new HAMCALL service gives you
494 114+ Hams. via your computer.
$29 .95 per year — unlimited use!

BUCKMASTER PUBLISHING
Houte 4, Box 1630 Mineral, VA 23117

703: 894-5777 800: 282-5628
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Natural Voice Playback Board

Repeater Identifiers
Contest Stations
Site Alarms
Remote Telemetry
Weather Stations
Multiple Languages
Emergency
AnnouRcemenis

DataVoice - DV-64

Film ¢l

SUPER QRP TRANSMITTER!

It's so easy — It's ready to go!

Work those stations tar and near with these completely
built and lested, extremely high quality, CW transmitters.
o« Complete low power transmitier
« Lip to 2-2': watts RF oulput
s 10-16 VDC operation

SIGNAL CUBE"®
DigitaL FieLb STRENGTH METER
High Resolution R.F.
Amplitude Measurements

(See article this issue)

NYE ENGINEERING

CO. INC.
4020 Galt Ocean Drive #606

Ft. Lauderdale, FLL 33308

Phone: 305-566-3997 $159
Fax: 305-537-3534 + shipping
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Add a Kecorded Natwral Voice 10 your system or equipment
Voice vocabularies or multiple phrases up 1o 1 minute in a
Natural Voice is saved in Non-Volatile E-Prom memory.(If
poweris removed the recordings will not be lost ), We'll record
your message(s)in o male or female voice - or - vou can record
the library by using the optional 515- 1000 development board
on an IBM or compatible computer,

Parallel Input Word Select
S0 ma Keyline Output

A2 Kb sampling rate
Multiple Modes

30 sec - M minute Time 5

8 ohm Audio oulput
600 ohm Audio outpul
+9v to + 14y Supply
Size : 400" x 4.25°
Connectors Included

Price 3 169.00 Single Oty (programmed)

Palomar Telecom, Inc.
30 Enterprise Su Suite E

(619) 746-7998
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« Compact, rugged and easy 10 operale
* Not a poorly designed, low quality kit

Just connect a battery, antenna. key and plug in
your favorite crystal—That's it!

Special Introductory Price

SW1-160M $34.95 SW1-40M $24.95
SW1-B0/75M $26.95 SW1-30M $23.95
Optional Rugged Metal Case $8.95

Coming soon; 20M, 17M, 15M, 12M, Crystals, VFOs

To order. Specily meter band desired and include chack or
monay arder forcorrect amount Also include $2 50 ( Fareign
orders add 20% | lor shipping and handling. PA residents
add 6% sales rax to price of umi{s). Foreign orders must
send maney arder drawn on U, 8. correspondent bank only

RYAN COMMUNICATIONS

Baox 111E Camelot Rd.. Portersville, PA 16051, USA
{417) J68-3859
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guys, send me some!

Stephen Coil KK6RB of Santa Ana,
California, relates that he has been a
subscriber to 73 Magazine for about
iwo years, and has gotten interested
in RATTY. He wants to get onto RTTY
with his computer, an Apple Il+, but all
he gels are blank stares and the re-
sponse, “Software for that dinosaur?”
Well, while he feels stuck in the Stone
Age, Stephen wonders if there still ex-
ists some software for his Apple-
Saurous.

One popular program we men-
tioned a few years back was MODEM
MGR. Used by many hams for years,

Figure 1. VIC-20 /O pont.

this is one of the most comprehensive
and weli-supported programs avail-
able for the Apple ll+, llg, lle, or ligs. It
supports split screen operation or full
screen, at speeds 10 over 19k baud,
and will run under either ProDOS or
Apple DOS 3.3.

While Apple users sometimes feel
orphaned by the amateur industry,
they are often reluctant to give up their
machines and the sizable investmenls
they have already made. For many,
MODEM MGR speaks to that need
precisely. Il is available from MGR
Software, Suite 101, 305 So. State
College Bivd., Anaheim CA 92806.

Contact them for current pricing and
availability information, and be sure to
mention 73s "RTTY Loop" when you
write.

Another solution available to you
would be to use any of a number of
hardware solutions, such as the multi-
mode interfaces from MFJ, Kantron-
ics, or AEA, with a communication
package. This would have the advan-
tage of offering more modes and fea-
tures, although it certainly would cost
more. There are a variety of "boxes”
oul there, and you pays yer money
and takes yer choice.

| look forward to hearing from each

of you about these and related topics.
Reach me by mail al the above ad-
dress, on CompuServe at ppn
75036,2501, or on Delphi or America
Online using the screen or user name
MARCWA3AJR. And as we all sit
down this month to observe the
Thanksgiving holiday, let us think of
those less fortunate than ourselves,
whom we can help this time of year.
This past few months have seen hurri-
canes, earthquakes, fires, and human
destruction throughout the world.
Maybe if each of us offered just a little
kindness, we could help illuminate the
darkness. H

oM

33rd ANNUAL

TROPICAL HAMBOREE

AMATEUR RADIO & COMPUTER SHOW
ARRL HAMFEST OF THE AMERICAS

FEBRUARY 6 - 7, 1993

® Sponsored by Dade Radio Club of Miami, Inc.

DADE COUNTY YOUTH FAIR & EXPOSITION CENTER ® MIAMI, FLORIDA

* PROGRAMS & ACTIVITIES FOR EVERYONE © 200+EXHIBIT BOOTHS * DXCC FIELD CHECKING
* 800+INDOOR SWAP TABLES * FREE PARKING FOR 15,000 YEHICLES
* 300 CAMPSITES WITH HOOK-UPS & LAUNDRY FACILITIES ® ON-SITE LICENSE EXAMS

SPECIAL EVENTS!!!

“HURRICANE ANDREW COMMUNICATIONS CRITIQUE"

“EXPANDED YOUTH FORUM WITH COMPLIMENTARY ADMITTANCE FOR STUDENTS"
“CONDUCTING AMATEUR RADIO CLASSES"

(Educational forum for teachers, class instructors and parents)

“FCC FORUM"
ALL THE ABOVE IN ADDITION TO USUAL HAMBOREE FESTIVITIES

Registration: $5.00 Advance — $6.00 Door (Tax Incl.) ® Valid Both Days (Advance deadline Feb. 2)

Swap Tables: $20.00 each (Tax Incl.) + Reg

istration ® Power: $10.00 per User

(Tax Incl.)

Campsites: 3 Days (Fri., Sat., Sun.) $40.00 (Tax Incl.) ® 4 Days (Thurs., Fri., Sat., Sun.) $55.00 (Tax Incl.)
Headquarters Hotel: Miami Airport Marriott - $69.00 Single, Double + Tax

Call: (305) 649-5000 — Speak Only to Reservation Department

Must Mention " Tropical Hamboree™ to Get Special Rate. Deadline Jan. 25, 1993
After Deadline, Special Rates on Room Available Basis Only ® Alternate Facilities: Contact Hamboree Chairman

WRITE TODAY FOR DETAILS BROCHURE
& RESERVATION FORMS
(Available Dec. 1st)

Send to: Chairman, Evelyn Gauzens, W4WYR
9780 N.W. 3rd Street, Miami, FL 331925
Tel: (305) 642-4139 ® Fax: (305) 642-1648

(All checks for tickets, camping and tables should be made payable to: Dade Radio Club of Miami, Inc.)
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Number 24 on your Feedback card

/3 INTERNATIONAL

Amie Johnson N1BAC
43 Old Homeslead Hwy.
N. Swanzey NH 03431

Notes from FN42

While listening to the Tri-Slate
Emergency Net originating from the
K1XR "Keene Machine” in Keene,
New Hampshire, my ears perked up
when “Newsline 92" reported that the
FCC has established Proposed Rule-
making Document 92-167. | did not
gel all of the particulars noted but it
appears that it addresses the ability
of licensed amateur operators from
other countries fo operale in the Unil-
ed Silates even though we may not
have reciprocal agreemenls with
them,

It appears that those wishing to
operate in the Uniled States would
contact a Volunteer Examiner group
which would check licensing docu-
mentation and administer a test. Up-
on successful completion the appli-
canl would receive a Centificale of
Successful Completion which would
allow for 60 days of operation in the
U.S.

I have not really had time to think
of the pros and cons of this Proposed
Rulemaking but will say that anything
that a counlry can do lo assist ama-
teurs from other counlries o operate
in its own is a plus. Many of us have
had the good fortune o meel many
nice people from other countries on
the air and then in person.

It is also very noteworthy to men-
tion the agreement between Japan
and the Republic of Korea (ROK).
Catch that in "Roundup”™ under the
Japan banner.

Another interesting way lo license
operators from other couniries was
performed by three ARRL VEs by
Taking the mountain lo Mohammed.”
Be sure to read this story in
“Roundup” under the USA/Russia/
Ukraine banner,

Now it is time for the news from
the rest of the world.—Amie N1BAC.

Roundup

Japan From the JARL News:
Reciprocal Agreement Between
JA-HL! August 1, 1992, is a memo-
rable date for bolth Korea and Japan
because the much-lalked-about and
long-awaited reciprocal agreement
between the two countries came into
effect.

Up to now, when a ROK citizen
wished 1o operate amateur radio in
Japan he/she was obliged to obtain
an operator's license in Japan, using
a club station. Henceforth, however,
and thanks to results emanating from
the two countries’ agreement, the es-
tablishment of individual stations will
be acceptable. And furthermore, it al-
s0 will be possible for a ROK citizen

to operate an amateur radio station
on the basis of qualifications ob-
tained in the ROK.

It is to be noled that wilh regard 10
the correspondence ol amateur quali-
fications belween the two countries,
the first and second classes of ROK
will correspond to the same of Japan.
However, the third class (lelegraph)
of the ROK will be equivalent to the
third class of Japan and the third
class (telephone) of the ROK will be
equivalent to the fourth class of
Japan.

And finally, congratulations to all
concemed!

Worked All Squares Award
JARL has introduced a new award,
“WASA," which is characterized by
the use of the grid square localor
system that is getting more and more
popular worldwide.

This system enables us to clearly
determine a location both on land
and at sea. Therefore, QSL cards ob-
lained through communication with
locations at sea can also be used for
the Award,

Seeing that this is our first attempt
at this new system, we ask for your
close cooperation and look forward to
recelving your applications. There
are two awards: WASA-V.U.SHF
(achieve communication or reception
with amateur radio slations in 100 dif-
ferent squares on and above 50 MHz
and/or an amateur satellite; sticker
for each 50 above 100) and WASA-
HF (achieve communication or re-

ceplion with amateur radio stations in
100 different squares using frequen-
cies on and below 28 MHz; sticker for
each 50 above 100). QSL cards are
valid on or after July 1, 1992,

For further information write to:
The Japan Amateur Radio League,
Inc., Award Desk, 14-2, Sugamo 1-
Chrome, Toshima-ku, Tokyo 170,
Japan.

CQ Korea is the name of a new
amateur radio magazine in the Re-
public of Korea. This B5-sized publi-
cation of 62 pages has a colored cov-
er and a great many of the inserted
photos appear in color. It sells on the
local market for 2,500 won per copy,
but the subscription rate is 25,000
won for one year (including postage)
for domestic (HL) readers, plus a
bonus of a free copy for the first two
months.

Detailed terms for overseas read-
ers have yel lo be announced bul
should someone wish to subscribe,
he or she is asked to write directly to:
CQ Korea, Seoul-shi, Jongro-gu,
Kyeonun-dong 47-1, Kongukyu Bidg.
312-1 Ho, Republic of Korea.

Scotland From the Scottish
Tourist Board (Radio Amateur) Expe-
dition Group, John “Paddy” McGill
GM3MTH: On November 30th
GB6SA will be operating on St. An-
drews Day, celebrating the 2nd An-
nual International St. Andrews Day,
involving the Moscow Radio Club
(MTI) and the St. Petersburg Radio
Club, and the Aberdeen ARS. The
callsigns appear to be GB6SA,
R1SA, UA3 or RA37?7?, and
GBOASP.

This appears 1o be the last of the
List of Events of 1932 for the Scottish
Tourist Board (Radio Amateur) Expe-
dition Group. Correspondence for

awards should be addressed 10
Awards Manager, Robbie GM4UQG,
P.O. Box 59, Hamilton, Scotland,
ML3 6QB, and correspondence to
Paddy should be sent to John (Pad-
dy) MecGill GM3MTH, 9, Ramsay
Place, Coatbridge, Lanarkshire, Scot-
land, ML5 5RE.

USA/Russia/Ukraine From the
Roanoke Times & World News, Sal-
urday, August 1, 1992, sent o us
from David Larsen KK4WW: “In a
small room in the easl wing of David
Larsen’s hilltop house are some of
the keys of global goodwill and un-
derstanding. They're on a computer
that's hooked to an array of amateur
radio gear. Larsen has been using
those keys for more than a year to
communicale with people in the for-
mer Soviet Union. Amateur radio op-
erators in the old Soviet republics
have been included in this compuler-
ized ham radio project.” Larsen has
developed many friends in the
Ukraine since meeting Victor Gon-
charsky, an amateur operator, during
a ham convention in the US during
1990. David and his wife Gaynell, al-
s0 a ham, have visited republics in
the former Soviel Union during the
past three years. They and others
have taken a new IBM-donated com-
puter plus several older but service-
able PCs there as a first slep in set-
ting up an emergency radio commu-
nications network.

The development of this network
will allow those republics to maintain
emergency contaclt with each other
during times of emergencies and will
allow peaceiul communications
around the world during the rest of
the time.

The transfer of these computers
has been made possible by building
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New AOR

Recelver

400 Channels,
100KHz to 2036MHz

o v S
s Onlinuous coverage

'P.I_‘w.'!-. ":[‘-1 wide band FM
LSB. USB. CW modes

Tocal Pres. Fregh
Expresy Shipping Uptorn
»4 Scan Banks
Frogrammable Attenuatiorn.

» Tuning increments as low
as b0OHz

eSearch with lock out

¢15 front end hlters

o K523 port built n

*25 Day Satisfaction Guarantee
Full refund o not Satisfieq

eincludes AC/DC power cord
Telescope Antenna

oSize 31/ T'Hx52B8"Wx77/8°D
Wt. 2lb. 100z

COMMUNICATIONS
10701 E. 106th St. Indpls., IN 46256
Toll Free 800-445-7717

Visa and Mastercard ——
H (COD shghtly hrgher) —u:-li
B Fo (176498794 Lot
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HamBase Callsign Database

Instantly retrieve the Name, Address, Birthday,
and County of US amateurs. Canadian and DX
addresses also available. No hard disk required.
Updated twice a year, (370,000 US calls, July "92).
Edit address labels on the screen before printing
and create QSO info labels for your QSL. cards.

Find: W3HNK
Joseph Arcure W3HNK
POBox73

Edgemont PA 19028
Born: Dec 25 1933
Class: Advanced
County: Delaware

HamBase program and US Data $49.95 55 )
[Macintosh and PC versions. |

Summer Supplement (55.000)  $19.95 2wy
Canadian Database (27.000) $19.95 52 v
DX and QSL Managers (17.000) $11.95 (52 v
Old Call Database ( 100,000) $9.95 (52 wh)
Packet Home BBS Database $9.95 (52 4
HBPoplUp (TSR version) $19.95 52.4m)
WHamBase (Windows program) $19.95 52 wn)
Demo/Program Upgrade Disk $5.95 2 wm)

Please "I'F'l'{'f'f_-l' 525 or 3.5 inch HD diskertes

shock mg

DURA-FLEX"

spring-genérated RF noise.

nts silence

DURA-FLEX neoprene elastomer
significantly advances antenna shock
absorption technology.

Eliminates RF noise in duplex radio
systems from metal-to-metal contact in
conventional steel springs.

Drastically cuts whip vibration which can
damage or break antennas with steel
springs on high-vibration vehicles.

Solid brass adaptors molded into neoprene;
braid totally isolated through center cavity.

Field-proven against heat, cold, humidity
and abrasion extremes.

Models for roof, trunk or magnetic
mounting. 2 meter, 220 MHz or UHF.

the antenna specialists co.

helping the world communicate*

I "Srripes of Chialiy

a member of The Allen Group Inc.
30500 Bruce Industrial Parkway

Cleveland, OH 44139-3996

216/349-8400, Telex: 4332133, Fax: 216/349-8407

Magic|Notch®

Ends Heterodyne
Headaches!

Why listen to carriers, when the MagicNotch fully
automatic notch audio filter will remove all CW,
computer RF1, tuners and other similar QRM instantly
and automatically. Installs in seconds betweentheng
and external speaker or headphones. No luning or
adjustments are necessary. 54 SSB signals have been
worked under 20 over Q carriers. I can think of no
M H.'-'I:ﬁ!f n'..'['{'[*.'u'.'.'ra."}'lj'}al." the HEF 5S5B :J;‘H'J‘ih’ru'_"
—ST, October "91.
MagicNotch $109.95 55 sm)
12V adapter $11.95

CIRCLE 6 ON READER SERVICE CARD

Stop Repeating
Yourself!

Wl Ventriloquist
says it all.

Whether vou want to contest all

weekend, repeat vour “last two™,

personalize your repeater 1D,

orwork the pileups at night withasleeping family,

Ventrilogquist will say il for you. The unigue analog

memory stores 4 messages of up 1o 20 seconds for

10 years without battery backup. Use the internal

mike. or an external audio source to record your
own messages, CT compatible parallel interface.

Ventriloguist  $149.95 55 o)

12V adapter $11.95

Califorma residents. please add sales tax. Foreign orders
are welcome, please add $ 1 to covershipping and handhing.

".""..'.'
-

VISR

30 day money back guarantee,
00 dav parts and labor warranty.,

Call or write for our latest catalog.

===
Jj*Com - PO Box 194 T - Ben Lomond, CA 95005-0194 - (408) 335-9120 - FAX 335-9121

Disguised Decal Antennas
146/ 220 / 440 / Cellular « 50 Watt = 110 Wan
This 003 inch thick , 3.5 x 3.5 antenna just sticks
to the inside of your windshield, where it"s safe from
vandals, carwashes and low garage doors, The multi-
polarized design reduces QSB in urban and rural
arcas. Wide bandwidth for low SWR on all
frequencies. Etched polvmide with anti-cormrosive
graphite colored coating. “Alarm”™
decal optional. Other frequencies
available, Please specify band,
power and “plain™ or “alarm”.

WAHNING

$59.95,55 o/h)
$69.95:35 un)

50 Watt
110 Watt

Make and Receive Phone Calls
on your own Personal Autopatch!

Plug the SDP-600 into any RJ-11 phone jack and
connect to the microphone and speaker jacks of
yourbase stution, Operates full duplex (both parties
can talk at the same time) or simplex (VOX with
turn around beeps). Programmable local and toll
call access codes. Regenerated DTMIE/Pulse dialing.
External logic output to control other devices.
Compuier controlled timeout. CW identification.

Personal Autopatch
S199.95(55 un)
12V adapter $11.95

CIRCLE 55 ON READER SERVICE CARD
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EVERY ISSUE
of 73
on microfiche!

The entire run of 73 from October, 1960
through last year is available.

The HF5B “Butterfly”’™

A Compact 2 Element Beam
for 20-15-12-10 Meters
Operate As A Dipole on 17 Meters

Butternut

Verticals 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.

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

We offer a battery operated hand held
viewer for $75, and a desk model for
$220. Libraries have these readers.

Model HF6V

=80, 40, 30, 20 15 ana 10 meters
aulemabc bandswitching

*Addg-on kil tor 17 and 12 melers
available now

=26 T 1al

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.

* Unique design reduces size Model HF2V
but not performance, sBasmnad ok , DXer

¢ No lossy traps; full - Au:ni,,;:n dr::::::; :': E;:m BUCKMASTEH
element radiates on 40 melers
all bands. eAdd-on units for 160 and 30 or 20 PUBL|SH|NG

S TUmMS WY -JET:T::;- - may be oo loaded 1 ‘ .Wh'tEha“

- ;lngtﬂ:r51 r};!ﬁl"f}"‘-.ai E.ﬂr"li:."n-r-."!""". 4 . Haute 4’ Box 1630

Mineral, VA 23117

For more information see your
dealer or writ= for 3 free brochure

/s> BUTTERNUT ELECTRONICS CO.

C — -
\EN/ P.0. Box 123, Olmito, TX 78575

703-894-5777
800-282-5628

CIRCLE 168 ON READER SERVICE CARD

Number 28 on your Feedback card |
DELAWARE
ASTRON, AEA, SONY, PANASONIC, MFJ,
New Castle CCTV CAMERAS AND MONITORS, BIRD PRODUCT
Factory authorized dealerf Yaesu, ICOM, Ken- ~ WATTMETERS,  OPTOELEGTRONICS IN
wood, Ten-Tec, AEA, Kantronics, DRSI Mfg.,,  FREQUENCY COUNTERS, AOR SCANNERS,
Ameritron, Cushcralt, HyGain, Heil Sound, Stan-  JRC RECEIVERS, KANTRONICS, LARSEN,
dard Amaleur Radio, MFJ, Husller, Diamond,  elc. Full stock of radios and accessories, Repair
Bullernul, Astron, Larsen, and much more.  lab on premises. Open 7 days M-F, 9-6 p.m.;
DELAWARE AMATEUR SUPPLY, 71 Meadow  Sal. & Sun., 10-5 p.m. We ship Worldwide.
Road, New Castle DE 19720. (302) 328-7728. For specilic information call or wrile: BARRY
ELECTRONICS, 512 Broadway, New York
NEW iﬁsw NY 10012. (212) 925-7000. FAX (212) 925- CALL
7001.
North Jersey's newesl Two Way Radio and Elec- OHIO
tronics Dealer i now open. Sales of Ham, Busi- Cobinbiia SUE
ness, Marne and C.B. two way equipment as : _
well as Scanners, Shortwave, Electronic Kits, ~ Central Ohio's fui-iine authorized dealer for Ken- COLBERT
Antennas, Books, Cable Boxes and more.  wood, ICOM, Yaesu, Alinco, Japan Radio, Stan- OR
Friendly service and low prices. Advanced Spe-  dard, AEA, Cusheraft, Hustler, Diamond and
cialties, 114 Essex Street, Lodi NJ 07644.  MFJ. New and used equipment on display and
(201) VHF-2067. operational in our new 10,000 sq. ft. facility. D AN
SER Large SWL Department, loo. UNIVERSAL RA-
ark Ridge DIO, 6830 Americana Pkwy., Reynoldsburg HARPER
North Jersey's oldest and finest Shortwave and  (Columbus) OH 43068, (614) 866-4267.
Ham Radio Dealer. 1 1/2 miles from Garden
Stale Parkway. Authorized Dealers for AEA, PENNSYLVANIA TODAY!
Kenwood, Japan Radio Company, ICOM, Yaesu, Trevose
elc. Ham Sales, Lee WK2T. GILFER SHORT-  Authorized factory sales and service. KEN-
WAVE, 52 Park Ave., Park Ridge NJ 07656.  wOOD, ICOM, YAESU, featuring AMERITRON,
(201) 391-7867. B&W, MFJ, HYGAIN, KLM, CUSHCRAFT, HUS- 800- SEE WHAT TAKES SHAPE
TLER, KANTRONICS, AEA, VIBROPLEX, HEIL, :
”E’r“h':ﬂﬁ'( CALLBOOK, ARRL Publications, and much
1 more. HAMTRONICS, INC., 4033 Brownsville EXERCISE
Manhatian's largest and only ham and business  Road, Trevose PA 19047. (215) 357-1400. FAX - '
Radio Store. Fealuring MOTOROLA, ICOM,  (215) 355-8958. Sales Order 1-800-426-2820. Z ¢
KENWOOD, YAESU, UNIDEN BENDIX-KING,  Circle Reader Service 238 for more information. American Heart g
DEALERS: Your company name and message can conlain up 1o 50 words lor as litle as $420 yearly (prepaid), or $210 for six 7373 ASSOCiGﬁQn
moniths (prepaid). No mention of mai-order business please. Dhvectory lext and payment must reach us 60 days in advance of pub-
mFEm,Wmmﬂm must be in our hands by February st Mail o 73 Amateut Radio Today, 70 (000 Aaririoin Meart Rasocislicn

82 73 Amateur Radio Today » November, 1992




OTORGADD A

LAt L

SUNICOLOR

Voerra o Ista o Bumro ()

G. CANARIA

ECE-HL. jose pubio

EC:8-HR wcarde

e
&

e —

an organization called the Founda-
tion for Amateur International Radio
Service, or FAIRS, with David Larsen
as the executive director. When
these computers are connected to
ham transceivers, the computers can
send and receive a form of radiotele-
type that is less affected by atmo-
spheric conditions and is aulomati-
cally error-correcting, making it highly
accurate and more efficient than
Morse code. The computers can also
save and store messages for later re-
trieval. [A phone call to David con-
firms AMTOR using the APLINK pro-
gram connected lo a BBS.—Arnie]
The Larsens were visited by Vyach-
eslav Sergeev and Yuri Katyutin ear-
lier this year and if plans work out,
Victor and Helen Goncharsky from
the Ukraine will visit in August. Helen
served as an interpreter during the
Larsens' visits to Russia and
Ukraine. These visils are part of an
exchange agreement between Rus-
sia's Ulyanovsk Polytechnical Insti-
tute and Virginia Tech, where David
teaches chemistry.

Ukrainians and Russians re-
ceive USA Amateur Licenses! The
FAIRS group gave ARRL VEC ex-
ams in the Ukraine and Russia dur-
ing the May 1992 visit of American
FAIRS members. The ARRL VEs
were David Larsen KK4WW, John
Douglas N@ISL, and Victor Gon-
charsky KC1VF. Victor's home call is
UBSWE in Lviv, Ukraine, and he re-
ceived the American call during a vis-
it to the Dayton Hamvention in 1990.
The exams were given to eight in the
Ukraine and four in Russia, and a to-
tal of six passed the exams.

During the visit David and Ron
laught workshops on instrument au-
tomation and local area networking.

Photo B. The EASVIB Q5L card.

David also worked on university ex-
change agreements for VPI and SU
and several institutes in Hussia and
the Ukraine. The group spent as
much time operating from Lviv,
Ukraine, and Ulyanovsk, Russia, as
possible.

For more information on FAIRS
and the trips, contact David or
Gaynell Larsen al (703) 745-4023 or
231-6478, or write P.O. Box 341,
Floyd VA 24091.

continues lo say thal this convention
hasn't been publicized either by the
local or national authorities.

My one-man project to at least
document the unique Canary Islands
knife style (before it died a quiet
death from neglect) is beginning to
bear fruit after four years of garden-
ing and mothering. After a brief pre-
view in the yearly “Knives "92." it will
be featured in an article in “Knives
'93." Those of you interested in that

“It appears that those wishing to
operate in the United States would
contact a Volunteer Examiner
group which would check
licensing documentation
and administer a test.”

CANARY ISLANDS
SPAIN

Woodson Gannaway EA8/NSKVB

Apartado 11

35450 Sta Madre Guia (G.C.)

Islas Canarias

Espana

[This letter was sent prior to the
FAX received from Woodson in time
for Iast month’s Spanish lesson. It will
hopelully clear up some of the info
from last month.—Amie] The news-
paper that | read today says that in
October 1992 we will have a Worid
Amateur Radio Congress here in Las
Palmas de Grand Canary! It says it
will be in the Imperial Playa Hotel
and will attract hundreds of hams
from all over the world. The editorial

sort of thing might enjoy reading it. To
say that I've had a fine time doing it
(working with an old-world master
smith to learn how lo make the
knives so I'd know what the *"@%$# |
was wriling about) would be a real
understatement. It is a comment on
the sad state of our world that | don't
know where | can sell an article
about the human interest side of the
story, by far the most interesting facet
of all. Occasionally he asks me: "How
long is it that you've been the shop
now? What, four years? It seems like
it was just the otherday . . ."

| also enclose the Diploma Islas
Canarias (Photo A). This diploma is
awarded to amateur radio operators
and SWLs in all parts of the world for
having contacled different EA8 sta-

tions after April 29, 1971, on any
band or any mode. The requiremenis
are: for Spain, Portugal, Madeira—
contact 60 different EA8 stations; the
rest of Europe and Morocco—40;
South America and the Caribbean—
30, USA, Canada, and Africa—20,
and Asia and Pacific—10. It is not
necessary to have received QSL
cards; just send a list of the EAB sla-
tions contacted, in alphabetical order,
and indicate date, band, and mode of
the contact.

The request needs to be signed by
two amateur radio operators, stating
that they have checked the logbook
of the petitioner. Send 15 IRCs with
the list to: Diploma Islas Canarias,
Apartado 860, Las Palmas de Gran
Canaria, Islas Canarias, Espana.

Also enclosed is the QSL card
sent lo operators contacted during
our “Expedition Around the Island™ on
Burros (Photo B). [What will hams
think of next?—Armie]

SOUTH AFRICA

Hans van de Groenendaal ZS6AKV

SA AMSAT

PO Box 13273

Northmead 1511

South Africa

IARU Station Established at Na-
tional University of Lesotho. On
Friday, August 21, the IARU Region
One Working Group for the Promo-
tion of Amateur Radio in Developing
Countries presented a complete HF
amateur radio station to the Amateur
Radio Club of the National University
of Lesotho as part of its programme
to establish amaleur radio in the de-
veloping world.

Al the ceremony, which was al-

tended by senior government repre-
sentatives, university personnel, and
the secretary of the Lesotho Amateur
Radio Society, the IARU PADC liai-
son officer, Hans van de Groenen-
daal ZS6AKY, said the establishment
of the Radio Club at the National Uni-
versity of Lesotho was an important
step to place amateur radio on a firm
footing in this African mountain king-
dom and would provide the infras-
tructure to teach Lesotho youth ama-
teur radio. From an educational point
of view this will add a third dimension
to the teaching of science and in par-
ticular electronics and communica-
tions.
“Amateur radio,” he said, “provides
an opportunity to get Lesotho’s youth
interested in electronics and pursue a
career in this field. For Lesotho itself
it is another slep forward in training
local people in this growth sector
where the country is currently almost
totally dependent on imported per-
sonnel.” The Managing Director of
the Lesotho Telecommunications
Corporation, Mr. L. Mohapeloa, said
that his corporation supports this new
thrust to establish amateur radio on a
more local footing and said that he
was committed to easing regulations
to make the hobby more accessible
to the youth of his country.
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Number 25 on your Feedback card

BARTER 'N’ BUY

s0 if it doesn't work, say so.

ditional phone number, separate from your ad.

calls, too high.

those interested?

03458 and get set for the phone calls.

Tum your oid ham and computer gear into cash now. Sure, you can wait for a hamiest to try
and dump it, but you know you'll get a far more reafistic price if you have it out where 100,000 ac-
tive ham potential buyers can see it than the few hundred local hams who come by a flea market
table. Check your aftic, garage, ceilar and closet shelves and get cash for your ham and computer
gear before if's oo old to sell. You know you're nol going 10 use it again, so why leave il for your
widow 1o throw out? That stufl isn’| getting any younger!

The 73 Flea Marke!, Barter ‘'n’ Buy, costs you peanuts (almost)—comes 10 35 cents a word for
individual (noncommercial) ads and §1.00 a word for commercial ads. Don't plan on telling a long
siory. Use abbreviations, cram it in. But be honest. There are plenty of hams who love to fix things,

Make your list, count the words, including your call, address and phone number. Include a
check or your credil card number and expiration. It you're placing a commercial ad, include an ad-

This is a monthly magazine. not a dgily newspaper, 50 figure a couple months before the ac-
tion stars; then be prepared. I you get too many calls, you pnced it low. f you don't gel many

So get busy. Blow the dust off, check everything out, make sure it still works right and maybe
you can heip make a ham newcomer or retired old timer happy with that nig you're not using now.
Or you might get busy on your compuler and put together a list of small gear/parts 1o send 1o

Send your ads and payment to the Barter 'n’" Buy, Sue Colbert, 70 Rt 202N, Peterborough NH

Deadline for the December classifieds
is October 12, 1992,

HAM RADIO REPAIR CENTER, quality
workmanship. Solid state or tube, all
makes and models, Also repair HF am-
plifiers. Affordable Electronic Repair,
7110 East Thomas Rd., Scottsdale AZ
85251. (602) 945-3908. BNB220

FINALLY HEAR those unreadable sig-
nals buried in noise, heterodynes, tuner
uppers. The REVOLUTIONARY new
JPS audio filter NIR-10, digital signal pro-
cessing, simple hook up, deep discount-
ed $329.95 delivered! Authorized dealer:
Davis RF Co., P.O. Box 230-5, Carlisle
MA 01741. 24-HR. Orders: (800) 484-
4002, code 1356. BNB254

QRP KITS IN CANADA! CW
Transceivers, Receivers, Morse Keys,
and more. Details: "CQ RADIO KITS"
Box 1546, Bradford, Ontario. L3Z-2B8
CANADA. (416)-775-8118. BNB433

QSL CARDS- Look good with top quality
printing. Choose standard designs or ful-
ly customized cards. Request free
brochure, samples (stamps appreciated)
from Chester QSLs, 310 Commercial,
Deptl. A, Emporia KS 66801. FAX (316)
342-4705. BNB434

REVOLUTIONARY HYBRID AERIAL
WIRE: 168-strand copper “FLEX-
WEAVE™ Tm, #14, strong, Ultra Flexible,
ties in knots, nonstretch, won't rustkink
like copper weld, $36.95 first 275" (mini-
mum), $.13/ft. thereafier, includes ship-
ping! (Radial wire only.) Catalog $1.00.
DAVIS RF Co., P.O. Box 230-S, Carlisle
MA 01741. (800) 484-4002, code 1356.
BNB557

COAX, GROUND RADIAL WIRE, lowest
cost, top quality, MilSpec RG-213,
$.38/M.; RG-8X, $.19; RG-58, $.18; LOW
LOSS Belden equiv. RG-9913, $.39; any
lengths plus shipping. Radial wire #16,
$39.50/1000 fi. includes shipping! Imme-
diate shipment. Catalog, $1.00. DAVIS
RF Co., P.O. Box 230-S, Carlisle MA
01741. (800) 484-4002, code 1356.
BNB562

WANTED: ROBOT 1200C in excelient
electrical condition. MUST HAVE SCOT-
TIE 3.6 EPROM. Call sign irrelevant
(SWL use only). Simon 609-663-5362.
BNB701-

RIG REPAIR by 20-year ham. Fasl, rea-
sonable. Skip Withrow, 5404 S. Walden
Street, Aurora CO B80015. (303) 693-
0997. BNB702

IBM PC VIDEO DIGITIZER 640 BY 480
RESOLUTION. 256 gray levels, $89.98.
Demo disk, $3. Information, $1. Color-
burst, Box 3091, Nashua NH 03061.
BNB703

ROSS' $5$$ NEW November (ONLY):
KENWOOD TM-411A $300.00, TH-315A
$280.00, TM-241A $355.00, TR-8400
$330.00, ICOM 04AT $250.00, 735
$920.00, 471A $850.00, TEN-TEC 535
$1150.00, 222 $27.00, 238 $318.90,
TELEX HYGAIN 3955 $400.00, 390S
$240.00, 500 FT RG-213 $150.00, YAE-
SU FT-709R %$275.00, FT-73RTT
$250.00, FT-470 $345.00. YAESU
PRICED WITH COUPON. ALL LIMITED
TIME OFFERS. WANTED: MANAGER
SALES PERSON FOR NEW STORE.
SEND RESUME TO P.O. BOX 234. Over
9,000 ham-related items in stock for im-
mediate shipment. Mention ad. Prices
cash, F.O.B. Preston. HOURS TUES-
DAY-FRIDAY 9:00 TO 6:00, 9:00-2:00
PM. MONDAYS. CLOSED SATURDAY
& SUNDAY. ROSS DISTRIBUTING
COMPANY, 78 SOUTH STATE, PRE-
STON ID 83263. (208) 852-0830.
BNB707

GIANT SOLAR PANELS $44.00 EA!
Excellent Prices/Solar Equipment/Acces-
sories. Free Information/Send Stamped
Envelope, Catalog $3.00. To: Quad En-
ergy, P.O. Box 690073, Houston TX
77269. (713) 893-0313. BNB715

SIMPLEX REPEATERS $149.00! We
manufacture them ourselves. Quad En-
ergy. (713) 893-0313, BNB716

ELECTRON TUBES: All types and
sizes. Transmitting, receiving, microwave
. . . Large inventory = same day ship-
ping. Daily Electronics, 10914 NE 39th
ST. Suite B-6, Vancouver, WA 98682.
(B0OO) 346-6667 or (206) 896-8856.
BNB719

WE HAVE IT! AEA, Astron, Bencher,
Butternut, Callbook, Comet, Diamond,
Hustler, Kantronics, Larsen Antennas,
MFJ, Radio Shack, Smiley, anlennas,
Valor antennas, and more. Small town
service with discount prices. Dandys,
120 N. Washington, Wellinglon KS
67152. (316) 326-6314. BNB722
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MINIATURE POLICE RADAR TRANS-
MITTER one mile range, $41 assembled,
$31.00 kit, (219) 489-1711. P.O. Box
80096, Fort Wayne IN 46898. BNB725

BUILD YOUR OWN WIRE ANTENNAS,
parts, GROUND RADIAL WIRE, open-
wire feedlines, copper-weld, insulators,
coax, Dacron rope, baluns, elc., LOW-
EST PRICES. Catalog, $1.00, DAVIS RF
Co., P.O. Box 230-S, Carlisle MA 01741.
(800) 484-4002, code 1356. BNB726

HAM RADIO REPAIR—Prompl service.
ROBERT HALL ELECTRONICS, 1660
McKee Rd., Suite A, San Jose CA
95116. (408) 729-8200. BNB751

PICTURE QSL CARDS of your shack,
etc., from your photo or black ink art-
work. 500 $28.00, 1,000 $44.50. Also
non-picture cards. Custom printed cards,
send tions for estimate. Send 2
Stamps for illustrated literature. Gener-
ous sample kit $2.00, half pound of sam-
ples $3.00. Raum's RD2, Orchard Road,
Coopersburg PA 18036. BNB756

ALUMINUM MAST- 2° OD X .25" wall,
type 6061-T6. 6' $39.95, 9' $59.95, UPS
paid lower 48. Lengths to 24’ in stock!
Doug/WS9W, Box 384, Stoughton Wi
53589. BNB757

DIGITAL AUTOMATIC DISPLAYS. Ken-
wood, Yaesu, Collins, Drake, Atlas, elc.
No band or mode switching. Business
$.52 SASE. Specify radio. GRAND, POB
3377, Blaine WA 98230. Phone/FAX
604-530-4551. BNB758

UNUSUAL TECHNOLOGY: The investi-
gation of paranormal electronic voices.
Information $1.00, 18 Yrs. Experience.
Bill Weisensale, Box B.Q. C10, Barslow
CA 92312-3030. BNB759

AMATEUR RADIO SERVICE: Complete
repair facility. 15 years communications
repair experience. Special service
needs? No problem. Give us a call.
Compassionate rates. HAMSERV, 1720
Grand Ave., Waukegan IL 60085. (708)
336-2064 (Dean) or Voicemail at (708)
580-2034. BNB760

THERMOGRAPHED CARDS! Raised
print QSLs al flat printing prices. Sam-
ples: Phone (B17) 461-6443 or write:
W5YI1 Group, Box 565101, Dallas TX
75356. BNB761

WANTED: HAM EQUIPMENT AND
OTHER PROPERTY. The Radio Ciub of
Junior High School 22 NYC, Inc. is nol
only the Big Apple's largest Ham club but
also the nations only full time non-profit
organization working to get Ham Radio
into schools around the country as a
theme for teaching using our EDUCOM-
Education Thru Communication-pro-
gram. Send your radio to school. Your
donated amateur or other property,
which will be picked up or shipping
arranged, means a tax deduction lo
the full extent of the law for you as
we are an IRS 501 (c) 3 charity in our
twelfth year of service. Your help will also
mean a whole new world of educational
opportunity for children around the coun-
try. Radios you can write off, kids you
can'l. Please, wrile, phone, or FAX the
*22 Crew” today: The RC of JHS 22,
POB 1052, New York NY 10002. Tele-
phone (516) 674-4072 and FAX (516)
674-9600. Young people, nationwide,
can gel high on Ham Radio with your
help. Thanks for reading and helping!
BNB762

ELIMINATE MULTIPLE NOISE TONES
in your receiver audio output. The revolu-
tionary new JPS nolch filter, model #NF-
60, Digital Signal Processing simple
hook up. Unlike other Notch Filters,
notches out multiple varying tones. Deep
Discounted: $139.50 delivered conti-
nental U.S.! (Elsewhere $150.00 plus
shipping.) Authorized JPS dealer: Davis
RF Co., P.O. Box 230-S, Carlisle MA
01741. 24-HR orders: (800) 484-4002,
code 1356. BNB763

SOLAR POWERED HAMS! The
Sunswitch is a charge controller to pro-
tect your batteries from over charge.
Power MOSFETs are used, no relays!
Assembled tuned and tested $39.95 plus
$2.50 shipping. Sunlight Energy Sys-
tems, 2225 Mayflower NW, Massillon
OH 44647. BNB774

MILITARY MONITORING ANTENNAS:
broadband VHF/UHF discones, biconi-
cals, satcom types, 30-1000mc. ship-
board construction, N’ connectors, sat-
com preamps, antenna multicouplers,
cables, accessones. (419) 726-2249.
BNB813

FREE SHAREWARE AND HAM CATA-
LOG for IBM or CoCo. Morse code com-
puter interfaces, $49.95. Dynamic Elec-
tronics, Box B96, Harlselle AL 35640.
205-773-2758, BNB815

CALLER ID For Your Computer! PC
compatible TSR pops up with caller's
name and other information you wish to
keep. Logs all incoming phone calls. As-
sign alarms or lock out specific callers.
Check with your local phone company
for availabiiity of CLID service. Interface
& Software $59.95. (301) 428-7210.
BNB820

RADIO HOBBY BBS! 1000's free ham
programs. (708) 238-1901. 14.4/96/24/
12/300 bps. BNBS21

HAM & ELECTRONICS SOFTWARE.
From $2. per disk. IBM 5.25". Free cata-
log on disk. GENERIC SOFTWARE,
Box 502, Dayton OH 45401-0502.
BNB822

“NIKOLA TESLA ON HIS WORK WITH
ALTERNATING CURRENTS" ISBN
0-9632652-0-2, Leland Anderson, Edi-
tor. $40.00 postpaid. 21st Century

Books, P.O. Box 2001, Breckenridge CO
80424-2001. BNB823

FOR SALE: Two 4CX1500B tubes,
$600.00 pair. DP-CPS 5-band trap verti-
cal with trap radials, $250.00. Diamond
SX-200 SWR/PWR meter, $150.00. Gary
Morgan, VE3JKD. (613) 726-1137.
BNB&24

ATTENTION COUNTY HUNTERS: Zip
Code to County conversion |IBM soft-
ware. $20 postpaid. 10-10 Software also
available. HDS, Box 7304, Tifton GA
31793. BNBB25

SEIZED GOODS, radios, stereos, com-
puters, and more by FBI, IRS, DEA.
Available your area now. Call 1-800-338-
3388 ext. C-6223. BNBB826

ICOM 745-$500.00, Heath HW-8 $25.00
minor repair, Heath SA1480 remote coax
switch $25.00, Heath HW102
SWR/Wattmeter $15.00. | ship two-week
tryout. Dale, NOAOZ (612) B70-9305
Evenings. BNB827



PINS, PATCHES, JEWELRY. Cusiom
designed. Free catalog. Free artwork.
Logo Masters, Box 3243 Thousand Oaks
CA 91359. (818) 889-6544. NEWJG.
BNB828

EARN EXTRA INCOME AT HOME!
$400-3800 Weekly stuffing envelopes.
SASE for details to: J & J Distribut-
ing, 50669 Parsons, Utica MiI 48317.
BNBB29

WANTED-2 METER FM H.T. Write Only,
N3IMJ, 257 Sebring, Pittsburgh PA
15216. BNBB30

DIGITAL SWRandPOWER METER,
Assemble, Kil, or Plans, with Alarm and
Sel Points.FREE information. RUPP
ELECTRONICS,5403 Westbreeze, Fort
Wayne IN 46804. 219-432-3049.
BNB831

R-390-A SERVICE: module repair to
complete remanufacture, cosmetic
restoration, 20 years experience, expert
service, 1-week turnaround. Very rea-
sonable, any condition accepled. (419)
726-2249. BNB834

FCC COMMERCIAL LICENSE PREPA-
RATION RADIOTELEPHONE-RADIO
TELEGRAPH. Latest home study
fast easy audio video. FREE details
WPT Publications 1-800-B00-7588.

BNBB840

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 artwork from your schematic.
CHELCO ELECTRONICS, 61 Water St.
Mayville NY 147571-800-388-8521.
BNB842

WANTED-10 METER SSB RIG. Novice
phone portion. Write only. N3IMJ, 257

Sebring, Pittsburgh PA 15216, BNB870

NEVER BEFORE! 20,000 shareware
programs on three CD-ROM discs. $69
plus $5 shipping. Including many useful
ham programs. Amazing value! Dealers
wanted! Crosley, Box 276G, Alburg VT
05440. (514) 739-9328. BNBS71

ARROW ANTENNA 2M Portable Beam
converts from walking stick lo 4 element
beam in less then 2 minutes. High gain,
wide bandwidth, low SWR, Weighs only
1.3 LB. $65. & $7. S&H. Al Lowe
NOIMW. (303) 663-5485. 1461 Peacock
Pl, Loveland CO B0537. BNB872

K8XF TELEGRAPH KEYS IMPORT
COMPANY. Just arrived Hi-Mound's re-
markable quality, superior constructed
keys affordably priced. MK-705 lambic
dual paddie, marble base $129.95. HK-
702 Handkey, marble base $149.95, BK-
100 Bug, bakelite base $154.95. Keys
have plastic dust covers. Shipping $8
UPS. Florida OPS 6% sales tax. Flyer,
S.A.5.E. appreciated. K8XF, 9929 Fox
Squirrel, Newport Richey FL 34654.
BNBB73

CW ENTHUSIASTS! Be proud to own
one of these hand-crafted brass morse
keys. Realistic prices. Details. CQ Radio
Kits, P.O. Box 1546, Bradford. Ontario.
L3Z22B8. Canada. BNBBT4

WANNA QSY TO A GREAT QTH? 100
Rohn tower w/5 ele tri-bander and 2M
IsoPole-lcom 735-Residence is new 3BR
home, 2 baths, 3 car garage, perimeter
deck on 10 wooded acres in Ozarks.

Seli-contained-ideal for DX-must sell-
$79,500! WBOKWR. (501) 456-7128.
BNB876
INEXPENSIVE HAM RADIO EQUIP-
MENT. Send postage stamp for list. Jim
Brady WA4DSO, 3037 Audrey Dr., Gas-
tonia NC 28054. BNB890

FREE Ham BBS. 317-742-1868.BNB899

AMATEUR RADIO REPAIR!! All makes
& models maximum labor per unit,
$80.00. TELO (Dan), 1302 S. Uplands
Dr., Camano Island WA 98292. (206)
387-3558. BNBS00

HEATHKIT NOSTALGIA-History in pic-
tures and stories of and by the people in-
volved. 124 page paperback by KBTP.
Send $9.95 (plus tax in WA) to Heath
Nostaigia, 4320-196th S.W., Suite B-111,
Lynnwood WA 98036. BNB903

COMMUNICATIONS AT ITS BEST! AR-
900 $219.00, AR-1000XC $399.00, AR-
2500 $439.00, AR-3000 $969.00, Lowest
prices on AOR Radios guaranteed. CB's,
Scanners, Radar delectors, and more.
Free Shipping Visa/MC/AMEX. Turbo
Electronics, 366 North Broadway, Suite
310, Jericho NY 11753. Inquiries: 516-
938-1946/orders 1-800-33-TURBO.

BNB905

R-390-A SQUELCH MODIFICATION:
small external add-on module, super
sensitive, works great on AM and SSB,
15 minute installation, instructions includ-
ed. $25.00. (419) 726-2249. BNB906

LIGHTNING BUSTER. Protect your in-
vestment before it's too late! Gas dis-
charge arrestor, DC to 500 MHz, 500
Watts PEP, S0-239. $39.95. ELECTRO-
MAN, Dept. 73, Box 24474, New Or-
leans LA 70184. BNB914

WANTED: BUY & SELL All types of
Electron Tubes. Call toll free 1 (800)
421-9397 or 1 (612) 429-9397. C& N
Electronics, Harold Bramstedt, 6104
Egg Lake Road, Hugo MN 55038.
BNB915

USED & NEW AMATEUR RADIO, SWL
AND SCANNERS. We buy, sell, consign
and especially trade. All used equipment
has a 30 day guarantee. For list or wants
call, FOR HAMS ONLY (412) 825-9450,
ROBB KE3EE. BNB916

COMMODORE 64 HAM PROGRAMS
-8 disk sides over 200 Ham programs
$16.95 /$.29 stamp gets unusual
software catalog of Ultilities, Games,
Adult and British Disks. Home-Spun
Software, Box 1064-BB, Estero FL
33928. BNB917

QSL'S, PHOTO'S, ID, TAGS, CARDS,

ETC. Laminated, info, SASE. WB2EUF,

P.O. Box 708 East Hampton NY 11937.
BNB919

ENGRAVING-CALL PINS-Clocks-Club
Award Plaques/Trophies-Desk Holders-
Pen Sets-Equipment |.D. Plates. Send
$2.00 for catalog or SASE for pop-
ular hamfest items to: TR Enter-
prises, Box 36 B, Tyler Hill PA 1B469.
BNBO62

PRINTED CURCUIT BOARDS for pro-
jects in 73, Ham Radio, QST, ARRL
Handbook. List SASE. FAR Circuils,
18N640 Field Ct., Dundee IL 60118,
BNBI966

COMPONENTS FOR QRP'ERS, HOM-
BREWERS AND HOBBYISTS. Great
salection and greal prices large SASE
lo KA7QJY, COMPONENTS, Box 3893,
Logan UT 84323, B01-563-5173.
BNB967

MARCONI SALAD AND TESLA
TATERS! ElectroMeals Cookbook,
available just in time for holiday gift
giving. 125+ recipes, $12.00 plus
$3 S&H. ELECTROMAN, Dept. 73,
Box 24474, New Orleans LA 70184,

BNB968

AZDEN SERVICE by former factory
technician. Southern Technologies
Amateur Radio, Inc., 10715 SW 190
SL #9, Miami FL 33157. (305) 238-3327.

BNB979

COMMODORE 64 REPAIR Fast turn
around. Southemn Technologies Amateur
Radio, 10715 SW 190th Street #9, Miami
FL 33157. (305) 238-3327. BNB982

THE AMAZING UNIVERSAL CABLE
TV AND SATELLITE DESCRAMBLER.
Detailed plans, theory, parts list, instruc-
tions, and troubleshooters newsletter. 20
pages. $13.95 postpaid. OCTE-D, Box
276, Alburg VT 05440. BNB985

HOBBY/BROADCASTING/HAM/CD/
SURVEILLANCE transmitters, ampli-
fiers, cable TV, science, bugs, other
great projecis! For catalog, call/write
(916) 534-0417. PANAXIS, Box 130-39,
Paradise CA 95967, BNB991

CELLULAR HACKERS BIBLE- $54 .45,
Cellular Programmers Bible-$84.45, Ca-
ble Hackers Video-$39.95, Satellite
Hackers Bible-$56.95, Scanner Hackers
Bible-$34.45. TELECODE, P.O. Box
6426-RF, Yuma AZ 85366-6426.
BNE993

VIDEOCIPHER/SATELLITE/SCAN-
NER/CABLE/AMATEUR/CELLULAR.
Repair Manuals, Modification Books &
Software. Catalog-$3.00. TELECODE
P.O. Box 6426-RF, Yuma AZ 85366-
6426. BNB994

ROTOR PARTS ROTOR service,
ROTOR accessories: Brak-D-Lays,
Quik-Connects, Pre-Set mods. NEW
models for sale. Free calalog. C.A.T.S.,

7368 SR 105, Pemberville OH 43450,
BNB996

WANTED QSL AWARD INFORMATION
from FN32, FN42, CRRL, HMDXC,
Award Program, VE7TNOR QSL Dept.
and Managers from NCARC offices. Do-
nations and contributions are welcomed.
My reference radio call signs are N7RC,
VPH, WS5REF, W4VBB, WB3RCF,
WAZFIY, N4ISH, YV5DK, K2DHU
CHICAGO NSHHH, AB4X0O, KATWSO,
WoUXO0/6, N4IYN, N4EYN,
EMA4SEDT/6, W1RWW, WV 1L, KDOEX,
KBADLI, N2WJB, KBINVX, K1TVF,
N4AYB, KD4JXT, N1ITK, WICRL,
K4YPO, WDBEHW, KA4CLM, N2LHY,
KD4HAI, KA3VSP, WD8DX, Winter Park,
FL, WB4CAW, WBAZN, AB4HR,
WD4IDP, WOX, N2KTL, KB2CFP,
KD40CU, WauX0/e, KD5DQ, WCBE/E,
KK4S!|, KA1KTT, K2JLA, KD4EHE,
W4CYU, KASMGK, KABPP, WQ9H,
AA9DI, N2PKP, KM4DB, NA4CTJ,
N4JMD, KJ4XX, V44KAQ, KC4TOC,
WOLNR, WOJT, AAT3HJ, AAARZ2RAD,
AAA3DE/O, WONFM, WAIO, KN4RW,
N3KLAR, NBHGDNT, K10ER, KB2DY,

KC40KG, KC8BKX, K4LTA, K4FQF,
WV3B, N3JWF, KA3GTR, NI2ZK,
W3HKZ, N4JQF, KA1UQT, NBOGY,
KB20RJ, KA3NVN, KBBKRD, WOBE,
KA1EFD, WB1AGP, KD4XKF, AA2FC,
N2PCH, K2RJG, WATMLQ, WOUUK,
AF1ZQZ, W4YCZ, KBBCVR, WJ3K,
WDIONWE, N2KWR, KCAWK, KA1JLN,
N3INL, N2NVM, KC4YX, N4VAHR,
KA3QAL, N3IDR, KESAV, KA4PUN,
NSWN, KAN4DD, KM5TH, C7TH,
N3CUM, KP4DD, WALPF, WB2HBW,
WIIRT, KACAW, WBA4LYIO, EHM,
K3BCB, K2CQ, PTTN, N3CD,
MSNNC3Z, KC3YGE, KA3LTN, W4PTH,
NIAW, AA4, WAZDAC, GOLWI, GASU,
WIWI, KA3EK, N3IMR, KFBDX, N1JTB,
KC3vsSi, WB9RR, NY3R. NY3G,
KB4IHD, KNAWR, KASWED, PWA,
YEZZI, W3SK, VY2CAK, WOBMR,
KBOIZC, WBSZKI, N9KKY, KA4CLM,
KBSMCZ, KBOHIQ, WASQNN, VETFA,
VE7FW, WB6KOZ, KD4GTY, KOAK,
WASFNN, VE2GFE, WBGRP, W3HSN,
N3WG, GBBU, KB3ION, CEA, AT1F,
KAGXUR, N4BAI, W4PBL, NVAOE,
WT1IFB, KO4ETY, KB2NFP, KB2JZH,
KJA4AK, WA3NAN, N1KAJ, KA3ZPG,
KM4LTF, VE3REX, W1AW, K4AOH,
WB4ZTR Jarrettville MD, Fordcourt,
NBPHG, KA3YTA, WA4CMS, KC2QB,
N2FA, W2S5C, KA2UJO, KC1ZVK,
KOUQN, W3KQJ, W57ZR, K2PPK,
WD5SCT, WDXCTQ, KM2LLX, KA3ZK,
N1SS, KFOPN, WOJTI, N4DJG, KBQGC,
N4LZY, NADBY, KX4FE, YU4M, WBFEU,
WaLHY, WDINWE, N2KRR, KC4WKO,
KAT1JLN, NK4L, N2AKW, B2LRN,
K3PYL, KA1ROK, KB2LAI, W3DCRH,
WABVMF, KC4MB, N2NFE, WBBVPJ,
KA3ZFW, N2NRA, KA3ZUW, KA3ZFW,
AC4EK, N3EOK, WB2DZH, WA3YOR,
KF2KM, WQ3S, KA3ZHA, KA3CR,
KA3ZIQ, KA3SNID, N4ZT, N3IQA,
W3DCR, WDSAWW, KB8JBG, N2JBZ,
WB3KHK, K5RH, K5MP, K3FME,
BE3ISWH, VESAWA, WB3JFW, NQG,
W2ZEXZ, KEERO, W2YIK, KC4PNR,
WBOLCX, KA3ZAI, KA3ZMZ, KC4WIW,
W4PPG, W3CVE, KASUOM, KA3ZEP,
N7TMYB, N6MZ, HHH NETS HA3HV 43#,
NSAU, NSKEA, MMM 123# SB5LM,
WA1THGJ, N2LDK, KBBMOU, K4CRF,
KF2HC, WD4DX, KBEMPQ, WA4KUG,
WB3GZU, KA3GZS, KAIWRF, KC40JL,
WB4AMNX, KB9GIZ, K9WYP, KF8SNE,
KA4VGU, KO4PY, KASWTM, KN2DD,
KViLD, WB2EUO, KASWTZ, W3PA,
WB2YAF, WA4FAX, NSQAB, WB4QEX,
KF2HC, WT4ZAU, KD4HEL, NBGGC,
N8JWH, WB2AUW, KBLENK, WBSTUS,
AA4AT, N1JY, N4XRBU, KBBNFX,
NZ2MSH, KB2NYM, DN1, N1IBC, N3IlI,
NCOOD, KG5FF, N6IWB, EEB, KHK,
GYC, W3QC, NAACI, K3XXI, UJA,
W2Bi, WS5UAW, YV1AX, W4BZIM,
K3RHL, WA4AWQL, N1KRJ, KASUVE,
KA3ZPG, KaMQC, W4VBB, ND7K,
WBOJV, KB2NPI, KG7XU, NONWW,
KC4PSG, KBENFB, WB9AK, N3IJR,
KD4CQ Myrtle Beach, SC, KCBBK,
WA4WRZ, KFIFU, WC9F, WB2AQC,
KD4HEL, WB2AUW, NBJWH, N5SRCY,
WAIWWG, KD2CG, WA4FWH, VESMH,
VE7RDW, K4ASM, FOC, KA2DMQ,
CCE, CCV, CO2Cl, 0C109, CL2MT,
CL2PL, WA3LPL, CL3RP, KI4TP,
WA4ZKW, KFBOO, N9GST, NSGWT,
K4HXM, MMOJUM. MacArthur Herman
Moore, KA3LLY, 5230 Heston St.
Philadelphia PA 19131, BNB997

SUPERFAST MORSE CODE SUPER-
EASY. Subliminal cassette. $10. LEARN
MORSE CODE IN 1 HOUR. Amazing
supereasy lechnique. $10. Both $17.
Moneyback guarantee. Free catalog:
SASE. Bahr, 150-T2 Greenfieid, Bloom-
ingdale IL 60108. BNB998
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REFERENCE =

20N101 Everyday Electronics Data Book by Mike Tooley BA. Infor-
mation s presenied in the form of & basic clevtronic recipe book wilh ni-
merous ¢xamples showing how theory can be put into practce using a range
of commonly available “indusiry standard’ componenis and devices, 256 pp.
134 fine drawings. $18.00

20N102 Practical Digital Electronics Handbook by Mike Toaley
or referemce data. Introduces digital circuits, logie pases, bistables and
GmcTs, microproccisen, momory 3 inpel/output dovices, before looking
a the R5-232C imerface and the [EEE-4RK and IEEE- 100X microprocossons
beiwcs. XH pp., 10 fine drawings. $14.50

20N103 Electronic Power Supply Handbook &y lan R. Sinclair cov-
crs many types of supplics—baneries, simple AC supplics, swich mode
supplics and invericrs. All types of supplics used for clectronics purposcs
arc covered in detail, starting with cells und baticrics and exiending by way
of rectificd supplics amd lincar stabilizens 0 modem swilch-mode sysiems,
1IC swiwh-mode regulitors, DC-DC ¢converters and inveriers. 144 pp,, 90
line druwings. $16.25

20MN104 Electronic Test Equipment Handbook by Steve Money 15 a
guide W clecironic e cquipmend for the engincer, iechmician, stdent and
bhome cndhuaast. Provides 3 practical guide w widely used clectronics in-
suruments and e iochmgues of measunng o wide range ol parameicrs in
clecaronics systemm. 216 pp. 123 fine drawings. $15.00

20N105 Digital Logic Gates and Flip-Flops by lan E. Sinclar, what
they do and bow I e them. Socks o oxtablin a firm foundation i digesl
clocronics by wroating the opscs of pascs and [ip-Tlops thoroeghly and (nm
the bepimning. For the st who wants o devipn and iroublcchont diguial oir-
cuitry with comsiderably more endersianding of principles than the consdruc-
o, and who wants 1o ko more than a lew rules of thumb aboat digital
circusts. M pp., 16X line drawings, $18.00

9022 The World Ham Net Directory by Mike Witkowski New—2nd
edition, now over B0 net listings. This book introduces the special inforest

ham radlo notworks and shiows you when and where vou can tune them in,
950

10F091 1992 International Callbook The new 1992 Insernational Call-
book lists MELXN} hcensed radio amuscars in the countrics outside Naowth
Amcrca. It covers South Amenica, Ewrope, Alrica, Asia. and 1he Pacific
arca {esclusive of Hawan and the US. potsesasons ), $29.95

10D091 1992 North Amerncan Callbook The 1992 North Amencan
Calibook. frses (he calls, names, and addross indormaon for over SELIERY |-
comsed radho amascury i all coumtnet of Nonth Amenca, (rom Panama 0

Canada including Greenland. Bermuda, and the Canbbean mlands plus
Hawali and U5, posscssions. $29.95

05H24 Radio Handbook, 23rd Ed. by William 1. Orr W6SAT R40 pages
of everything you wanied (o know about mdio communication, Indepih
study o ACTXC Tundamentals, 558, anennis, amplifiers, power supplics,
and maowe, $29.50 hard cover only.

12E76 Basic Electronics Prepared by the Bureau of Naval Pervonnel.
Thoroughly revised in 1972 Covers the imponam aspects of applied clec-
tronics and clectronics communications. 567 pp. $10.95

12E41 Second Leve! Basic Electronics Prepared by the Bureay of
Naval Personael Soqucl o Base Electronics, thorough treatment of the
mewy advarced kevels of appled clocyronc, Incledes mcmmwe e roccvng
nd rarmmiiling, Hundrods of cacclioni diagrams. 325 pp. §7.50

01D45 The Mustrated Dictionary of Electronics, 5th Ed. by Rufius

P. Turner and Stan Gibilisco. Fealuring more than 27,000 entrics, an ex-
haustive list of abbreviations, and appendices packed with schemalic
symbols and conversion tables, this is by far the most comprehensive
dictionary of practical elecironics and compuicr terms available. 720
pagcs $26.95

04M54 GGTE Morse Tutor From beginner 1o Exira class in caty solf-
paced kessons. Code spocds from | 0 over 100 words per mimeic. Stn-
dard e Farmvworth mode. Adppstable oac irogeency. Creaie your own
dnlls, praciice of acisal cxams, Exvams conform o FOC moguerements. §
1A Noppy for IBM PC, XT, AT, PS2 or compatibics. $19.50

04MS5 Advanced Edition $19.95

20N031 Most-Often-Needed Radio Diagrams and Servicing In-
formation, 1926-1938, Volume One compiled by M.N. Beitman An
mvaluable reference for anyone involved in Vintage Radio restoration.
Hundreds of schematics, writing diggrams and parts lisis, all from the
original sources. $11.95

20N0C96 How To Read Schematics (d4th Ed.) by Denald E. Her-
ringion Wrillen for the beginner in elecionics, but it also contains infor-
matinn valuable W the hobbyist and engincering techmician. This ook o
sour bey o enlicking the mysaoncs of schematns, beginning with a gen-
cral descysion of clecuonic diagrams. $14.95

20MN097 Radio Operator's World Atlas by Walr Siiaten, WOCP
This ix & compact {517, detailed, and compecheaaye world sl de-
signod o be 3 constant desk 10p compamon for radio operators, and 23 a2
replacement for the traditional belly and owtdsicd atlases. Al inchaded
are 42 pagex of vital statistics aboul cach country. Popular with DXers
wotldwide. $17.95

20N020 Secrets of AF Circult Design by Joseph J. Carr Writicn
in clear non-lechnical language, covers everything from aniennas to
wransistors. You will learn the basics of receiver operation, the proper
use and repair of components in RF clrcuity, the principles of radio
signal propugation from low lrequencies 10 microwave, und much more!

$19.50

20N109 73 Magazine Index 1960-1990 A compleie index o every
article published in 73 Magazine through 1990, Elcven major calegonics,
further subdivided into 25 individual subject arcas, provides casy access
w0 thouwsands of aricles, and 3 wealth of wechnical information. Book
$1500 IBM sofiware (specily ype) $20.00

20NM110 Product Reviews Since 1945 contains an indes w0 3400
prodect rovicws thal have appeared m QAT (0. HR, 73 and Rakoom.
Alphabctically hacd by manulacierer, Book $12.95

SHORTWAVE

06557 1992 Passport to World Band Radio by
Internativnal Rroadeasting Services, Lid, You can
hive the world ut your lingertips. You'll ger vhe lacst
statton and Lime grids, the 1992 Buyer's Guide and
more. 184 puges. $16.50

03511 Shortwave Receivers Past and Present
edited by Fred J. Osierman Concise guiide 1o 2060+
shortwave receivens manufacturcd in the bast X years
Gives Loy informmation on cach mode] inchalmg cover-
agz., diplay. cifcuit type, porformunce. new valec, wwd
valee, o, Plasos on moa models. The Blue Book of
shoriwave radio valoe. 1957, 104 papes, R 172 = 11
3895

07TR25 The ATTY Listener by Fred Ouerman Now
and cxpanded version. This speciaisd bool. compiles
ot | through 25 of the RTTY Lueser Newaletter. It
comaines up-w-date, hard-o-Nind information on wd-
vanced RTTY and FAX monioring sechnigues and fre-
guoncics, 224 puges. $19.93

03C09 Shortwave Clandestine Confidential by
Grerry L. Dexter Covers all clandestine broadeusting,
couniry by country! iclls frequencies, other unpublished
tnfirmation: spy, Insurgents, frecdom (lghters, rebel,
unarchist radio, secrel radio. Curremt publicution. ¥4
pages. $8.50

03M221 US Military Communications (Part 1)
Deals with US Miliery commumcation channels on
shortwave, Coven froguencics, back pround on point iy
pou frogueocses for the Philippincs, Japan and Korca,
indian and Pacilic Oceans. amd more, 102 pages.
$IL95

03MZ22 US Military Communications (Part2)
Covers US Coastpuard. NASA. CAP. FAA, Depl ol
Encrry, Foderal Emorpency Managemem Apency., Dis-
aser Communicaimns, FOT. Dopt. of Justice. From 14
KC 10 9073 KC, 79 pupes. $11.95

03M223 US Military Communications (Part 3)
This part compleles the vast overall Treguency list of
LS Milisry services, from 8893 KC 10 27944 KT, 78
paccs, $12.95

09542 The Scanner Listener's Handbook by
Edward Sosmre NIRFF Gei ihe most oul ol sour
scanner radin, Cowvers peitng sturicd. scanncrs and re-
CCIVETS, anfcnngs, coantal cabic, acccwoncs, compaicr
contndlicd muniting. mee. $1L.95

035208 Radioteletype Press Broadcasts by
Micharl Schaay Covers sohndules of Pross Semvcea by
i, froguency. and coumiry bromicenng in English,
French, Gorman, Spanish, and Porugecse. Detsiled
Pros Agomy Portrmia, | Xipp. $12.93

11TBB Tune in on Telephone Calls by Tom Knveir-
el K2ZAES Formated as 3 frequency list with detailed
description of cach service and its location in RF spee-
irum. Prowvides basic information for casual listeners
peiting staned and details for ardent enthusiasis. S12.95

03K205 Guide to Radioteletype (RTTY) Stations
by J. Klingeafuss Updated book covers all RTTY sta-
tons from AMHs-30MH:. Prosa, Military, Commcrcial,
Mcico, PTT«, cmbassics, and more. 103 pp. $12.95

11AS10 Air Scan Guide to Aeronautical Com-
munications (5th Ed.) &y Tem Kneiiel KZAES
Moy compechenane gmdc 10 moEUTing acronautscal
commumcation m the US. Expanded w0 cover all Cana-
dizn laral mirpons and scaplan: hascs, plus hstings for
Cenural America, the Canibbean, North Atlantic. and the
Pacilic Termoncs. $14.93

O7AG6 Aeronautical Communications Hand-
book by Kobert E. Evans Exhuustive, scholarly troi-
ment of shortwuve scronsutical lsioning. Well orga-
nized, up-io-dale. 266 pp, $19.95

07A20 A Radio Journal 1812-1940 by Russ Ren-
naker WOCRC A lascinating uip through time. Easy (o
read and informative. cducational and entcrmuining. A
wrip down memory lene o the carly duys of radio. $7.95

11AF13 The “Top Secret™ Registry of US Gow-
ernment Aadio Frequencies (7th Ed.) by Tom
Knvited KJAES Thee scanner dirocury s become the
stsndand reforonee sowrce lor (reguency and odher -
ponaend mlomaton chatmg 0 e commenications of
federal aponcice. 25 i 470 M, $19.95

11F52 Ferrell’'s Confidential Frequency List,
New Revised Edition compiled by A.G. Helligey
All frequencics from 4 MHz-2EMHe covenmg ship,
ciithasay, arca, Volmet, Indcrpol, numbers, Air Force
Omne/Two, more, 376 pp. $19.50

115R87 National Directory of Survival Radio
Frequencies by Tom Kueitel K2AES Handy und
conise reference guide 0 high iMErest cCommunici-
Hions Treguencies reguired by survivalises, Includes
chapter vn building cmergency communications anicn-
na sysicms, SE.93

115M11 Scanner Modification Handbook, Vol.
1 by Bill Creed provedes siraghtforwand acp-by-ucp
imuiructions. for expanding the opcrating capabilitics of
VHF sanncri. Fillod wath imercaing 16, heiplod pho-
s, tables, end ligures. $17.95

11EEQCE Guide to Embassy Espionage Commu-
nications by Tom Kneite! K2AES Candid and prob

tng examination of worldwide embassy and (alleged)
capionuge commumnichtion sysems and networks, Exe
tensive nation-by-nation dircctory of embassy stations
I ineluded. $10.95

15081 1892 Shortwave Directory (7th Ed.) by
Bob Grove Extcasively revised, the new 1992 Shori-
wave Dircciory is the consumemate DXer's bible Tor the
firet M) MHz of radio spectrum, inclading up-to-duske
and accuratc VLF information as well I70 informa-
thon-peched and Wusiraiod papes in convemsem § 1121
11 forma professionally bounsd $21.95

20N093 Vintage Radio 1887-1529 by Morpan E.
McMahos Recapures the excilcment of the carly
daye. The awhoritative refcrence book for historiens
and collocions. $8.95

20N084 A Flick of the Switch, 1930-1950 by
Maorgan E. McMahon Here's your chance 10 recaplure
the thrill of old-time rudio and lelevision, Browse
through u thousand photos und Fascinating old ads, Dis.
cover the Fast-growing hobby of radio collecting, umd
pechaps find a treasure in your own atlic or collar. $8,95

20N0S5 World Broadcast Station Address
Book by Gerry L. Dexier 3 musi lor the scnows shori-
wave listemer. Hundreds of addresses for shonwave
broadcas) ststions. Special soctions with helplful infor-
mualion W ncrease your QSL porocanage. $8.95

07RZ6 World Wide Aeronautical Communica-
tions by Robert E. Evani This 42 page book was de-
wgnad 0 update and supment the fnguency has pub-
hished in the Acronautical Commumicalions Handbook -
HF Edition, Comtents include AircralyAir Tralfic Cin-
wol, ArrcraflvCompany Operations, Aviabion Wieather
Browdcasis, Acronautical Flight Tests, Worldwide Mili-
Lary Air Forces, Acro Scarch & Restue, Acro Law En-
forcement, NASA Flight Support, Acm Terms & Ab-
breviations and Acro Tactcal lentifiers. $6.95

11T8S Scanner Modification Handbook Vol. 2
by Bill Creek Here it i8—a compamion o Vol |, In
fact, Vol. 2 has 3 scction thal provides improved ap-
proaches and updated tcchnigues for the mods in Vol
. There's 18 now, excitmg modifications for popular
scanncrs and it s felly illesiraied with pholes and
schormatics, hezhiy dotaded scp-by-Sicp msiiuciion s
that the average hobbyvisl can do these performance on-
hancing modificanons. Thes is an ol ncw book that has
all new mods. $17.95

03R01 World Press Services Frequencies
(RTTY) New 5th Ed. A comprchensive munual
covering radivteletype news moniloring—containg
all information—anienna, recciving, terminal uniis,
plus three extensive frequency lists. Coverd 63
World Press Services broadeasting in English, “The
Original Press Book,” B4 pp 38.95

VIS Study Cards Advance the casy way with
VIS Siudy Cards. Compact, sp-io-dae Flash
Cards with Koy Wondk, Underfined, Quiz on
back. Formeles workod oul. Schomatics a0 your
Mingertips, Used SUCCESSFULLY by ages 6 o

K1t

NOVICE VISl $11.95
TECH Visu2 10.95
GENERAL VIS03 9.95
ADVANCED VISIM 1595
EXTRA VIS03 14.95

Lanze Code Programs—({Available on 5
/4" disk.) Incapensive complete study guide
code programs for both the C64/128 Com-
modores and the [BM compatibics. Programs in-
clude updated FCC guestinns, multiple choice
amswery, (ormulas, schomatic symbolds, dia-

grams. and smalacd (VE) sample iest

[BM Fand Commodore Par®Price

Novice IBMOT  COMII  $1495
Tech [BMI) COMIR $149%
General IBMUZ  COMID  §1495
Advance IBMiE COMDE $19.95
Extra (New Pool)  1BMUS  COMUOS  $1995

IBMO6 COMO6 IBM/Commodore Tech No
Code—Lanze Code Program conwins all
the authurised FCC yuestions and answers used
in testing formulas, schematic symbols, diu-
prams, and sample 1est for passing the pew

Tochnician No Code livense,

32495

IBMST Amateur Radio Part 97 Rules (in-
cludes updmed, reviiod Commassaon's Ruket,

Scpiomber ML 1989) § 147 disk IBM compati-

bic only_ $9.95




ARRL BOOKS

AR1591 ARRL 1992 Handbook (68th Ed.) 3@
chapacr, feataning 21000 ablcs, Niguns and chans. The
mind compechensive, well orgamized and alfordable
source of amatcor radio referonce muicnal. 1232 pages.
$15.00

AR1086 ARRL Operating Manual Packed with in-
Toomation vn how to make the best use of your stution,
i huding: mterfacing hune computers. OSCAR, VHF-
UHF. comtesting $17.00

ARD194 Antenna Compendium Vol. 1 Maicrials
o venicab, gquads, kaops, yagis, roduccd siec antcnnas,
babwny. Smith Chans, amcnna polariration, and other

macrestang sabgects. ST

ARZ545 Antenna Compendium Vol. 2 42 papcrs
covening voriicals, vagie, guads, muluband and beowd-
band sysicms, anicnna s¢loction. and mech more.
1L

AR2626 Companion Software for Antenna
Compendium Vol. 2 5 14" M5-DOS Moppy. $10.00

ARO4B8 W1FB's Antenna Notebook by Doug De-
Maw WIFE Got the best porformance oul of enobir-
SIVe wire antcrenas and vericals. Build wncrs amnd SWR
brdpes. S5.00

ARD348 ORP Notebook by Deup DeMlaw WIFB
Proscnis comtruction projects lor the QRP opcralor,
from 2 simplc | wan orysial-coaimlicd vamsmiicr W

ot cvmisplcs. ramooiver dovipm. $9.50

AR4141 W1FB's Design Notebook by Doug De-
Maw WIFE This plaun language book s filled with
simple practical projecis that can be butlt wvng readity
wvadlable components and common Band wools, 3TN0

AR2200 Antenna Impedance Matching by Wilfred
N Carom Most comprehensive book wrillen on using
Smuih Clirts in solving smpedance mutching problems,
1500

msﬁummmﬂmummui

imfowmation, croal dosigrn and applicabrons. downip-
s ol FOUTTLTTS. InanIicn., power sapplics, amd g

cyuipmoni. $12.00

AR3Z290 Companion Software for Weather
Satellite Handbook § 1/4™ M5-DOS Floppy. $10.00

AR3193 Weather Satellite Handbook (4th Ed.)
by Lir. Kalph Taggart WBIDQT Hot oll the pross! Ea-
prarrbod and revised b relledt foday s weather-fas saiel-
lie technalogy. S20.00

AR3251 Now You're Talking!: Discover the
World of Ham Radio Successor 1o the immnscly
popular Tune in the World with Ham Radie. Covers
everyilung you nocd o know 1o carn your lird Amaicur
Radio hcense. More than a study guide, this book will
help you select equipment for your ham radio station
and exphiin how W sel it up—cverything you'Il need
Know o get on the air! An ARRL Publication. $1%,00

AR3292 Your Introduction to Morse Code:
Practice Cassettes Companion code coung i Now
Fom v Tadlswe . thes bt inclodcos two S0 mumuie casscuc
tapes. Propares vou for the 5 WPM Mone code cuxam w
can your Novice licease or add high-froguency sorld-
wide communications privilcges 10 your code-frec
Techawcian laoomse. $10.00

ARD437 ARAL Repeater Directory 1992-1993
Owver 19000 hstings with digipeaters, bandplans, CTC-
SSAPLITM ) tome chan., compilation of froguency coor-
dinaiors, ARRL special service clubs, and boucon list-
ings from 14 MHz 1o 24GH2 $6.00

AR1033 The DXCC Companion by Jim Kearman
KRIS spells oul in simple, straightforwand lerms whial
ol meod 1o be g successlul DXer, $6.00

AR1250 Log Book—Spiral $.3.50

ARA341 Interference Handbook Wriicn (rom =n
RFA slcwth™s porpoctive. Hin eaporicace i silving -
iricrence problcms. $12.00

AR2197 Data Book Valuabic 2id 1o the RF doiign en-
gincer, icchnetian, rado amalcur, and capcrimcnicr.
Commonly uscd tbles, chants, and those hard-lo-re-
member formules. ST

AR2960 Transmission Line Transformers (2nd
Ed.) by Dr. Jerry Sevick W2FMI Pracucal designs and
specihe information on consiruction lechnigacs and
sourees of material, More designs for anienng luners,
hybrids, und lor the VHF and UHF bands. 272 pp.
S20.00

ARD410 Yagi Antenna Design Onginally publiched
as 3 sorcs in M Raleo, polichod and cxpendod by Dy,
Lawwam. 51310

ARZ171 Hints and Kinks Find the answor o that
why problom. kdcas bor scuing up your goar fof com-
forable. cificiont oporation. SK.00

AR3J169 QRP Classics Collcction of aricles from
Last 15 years of ARRL publications on building re-
ceivers, ransmillers, Wanseeiver, accessones, 58 pp.
$12.00

ANTENNAS

U5A35 * Easy-up Antennas for Radio Listeners
and Hams by Edward M. Nell Lic v kcam how o
curdtret b cosl Sy Ho-Orod] antonnas” Eann e An-
brvais will help you. 51650

01AT0 * Practical Antenna Handbook by Joseph
4. Carr Desizn, bahd. modily, and imsiall your own
anicnnas, Carr. 2 Xhyear vewcran of wohnical wnting,
has 2 unigue ability W peesent comples. echnical con-
Cepts inan casy-to-undorsiand way, 416 pp. $201.50

20N108 The Easy Wire Antenna Handbook by
Dare Iagram AJTW] Gt ot your moll of wire smd
VUUr wire Cullcrs, vou T ready 0 go with s now
pracucal and casy o wndoriand book. Gives you all of
the noodod dimoemuoens for & (ull ange of cavy o build
and crect “shv wires.” Covers all of the many (vpes of
wire anicnnas along wah a ki of s @Enicnna seercts
and “hirs -j-do” helps, $9.50

NEW STUFF

10G091 1992 Callbook Supplement An uplaic i
the Tscrmaonal and Amcncan callbooks. $10.00

UHF/VHF/PACKET

0SV11 The Basic Guide to VHFUHF Ham Radio
by Edward M. Nall This book provides a lirs raic n-
troduction o fifc on ihe 26 and 125 moter bands &5
wrll o 23, 33 and Wlcm. $6.50

01P22 The Packet Radio Handbook by Jomatfian
L. Maye KRIT .. an exeellent piece ol work, Well
with reading for both ihe expericaced and the new
packeteer.dhe delimitive guide o amesicur packel oper-
anm,” —Gwwn Reedy WIBEL Unly S15.00

BOOKS FOR BEGINNERS =

20M018 Technician Class License Manual: New
No-Code br Gorden West This book will cover
cvgnvihing vou nocd o hicome 3 Toechmician Class
Ham. Every caait guosinm amd amswer on (e cvamina-
o s foumd mthis one book covenmg clement 2 and
element A goestion possls, Gordon West il you the
righi snswer and then explabing in detail why the answer
is worrect. Fully thlusiraled test, freguency chain show-
g peivideges, st ol examinces and an FCC Form 610
applicatin. $9.95

20N0S2 The Wonderful World of Ham Radio by
Richoerd Skolnik, KB4LCS This book addreses the
ea that soumcilung sanple. Jlear, and (un be witien o
miroduce youny pooplc W amaicwr tadio, Pak one up
e the now hEn m vt life. $7.95

20N100 Electronics Build and Learn (2nd Ed.)
by RA Penfold combings theony and praciioe o that
you can leam by Joing.” Full comtrection details of 2
cirguil demonsiraion wnn (hat s wscd i sebsoygucent
chapiers o miroduce conimon gleciionn componenis.
Desgribes hiva fhese conipunents src buill ap ot uselol
cireunts, oscillators, mulinvibeaisrs, biswbles, and logic
chreubis, 125 pp.. 14 photes, 72 line drawings, $12.50
20N0Y99 Digital Electronics Projects for Begin-
ners by Owen Bishop comams |12 digiad clevironcs
et suitable Tor the beganner o buld with the mmini-
muh ol cgupenent. | 2X pp. 56 line drawangs. 51230

02810 Heath Nostalgin by Terry Perdue KSTP
A bl histons of fhe Heath Compoory o Bémton Harbaor,
M hugan— with (ond memonos by e aho werd regun-
sible for 1he Heahial name bovoming waork! Tamow. S950

20M015 ULS. Repeater Mapbook by William 5mith
NSMOS The Gunde for wravehng rado smaicuiy pries
vl repeatet froguoncics, and bvations on <asy b fomd
stale mapy. Inclombes all 5O spaies, and 28— 1200 MHe.
$9.95

03R02 RTTY Today by Dave fugram K4TWJ] Only
up-li-date RTTY ook in existence. Covers all Gacels
of RTTY., Mot comprohensive RTTY guide ¢ver pob-
lishod. Fully illusarated. 112 pages. S8.50

AR2073 Novice Antenna Notebook A begumcrs
gusd o coon and cffecuve amomnas and lencrs yoe can
bkl SEANF An ARRL Publxasinm

ARZ871 W1FB's Help for New Hams by Doug
DeMaw WIFB Complew v ihe newcomer. Put in-
gether @ stabion and goet on ihe air. STO0D An ARRL
Publication,

ARZ286 First Steps in Radio by Doug DeMaw
WIFB Scres of OST anicles, Se¢ compancils askem-
bled it practical cocuiis and b the corcuils make up
vour radio gear, 5500 An ARRL Publication.

20N021 No Code Ham Radio Education Pack-
age Computer sultware package. Cloar, comncisg, and
cavy 0 undorstand, This pachape incledcs compuaicr
o] itructen o are (IBM companbic ., X0 page
Ham Radws Hardbowd . and commpleie FOC Part 97 Am-
sicur Radw rubes and repulatnms. o pror boow lodge
of chectromics is mocded. SI8.95

20N022 Ham Operator Education Package
Computer soltware contains live [BM compatible dises
with all yuestions Tor all license Classes, plus “Morse
Academy” code tcaching soliware (hat takes you From
0-200 wpm. Effortbess and uncomplicated, everything is
done (rom casy 1o understond menus, Review all gues-
Vs, peenl oval sampde lests of ke cuams adminisiened
righi ai the compuicr hovboard, $28.95

ARAL License Manuals Al the thoory vou need 10
pass your icsi. Complcic FCC gquestion pools with
answor.

AR2375 Technician Class  $6.00
ARZ2383 General Class §6.00
ARD166 Advanced Class 560
ARZ2391 Extra Class 55.04)

AR3185 The Satellite Experimenter's Hand-
book, (2nd Ed.) by Martia Devideff K2UBC Ex-
panded amd reviacad, this 2nd oditsn of “The SaicHine
Exvpoerimentcr’s Handbool™ s vour puide 10 wing and
desipning saiclines. focwsing on iheng buili by and for
the mmecrmational rades amatcur ooy . 20,00

ARD477 Low Band Dxing How o mcot the chal-
kenges of the differeent forms of 160, B0, =nd 40 meier
propagation with cifoctive anicnnas, cguipmont, and op-
crating stratcgics. $10.00

AR2456 FCC Rule Book (Bth Ed.) A musi [or cvery
active rudio wmatcur, $9.00

AR2030 Your Gateway to Packet Radio (2nd
Ed.) Tells everything you mocd to know about this pop-
wlar now mode; i 0 2ol daned, ogquipment vou nedd,
and more, $1 200

ARZ2103 Satellite The Liiea imformation
on QSCARs 9 twough 13 a5 well as the RS sasciluce.
Information on (he use of digital modes, iacking anton-
nas. RUDAK, microcompuier, and morc! 5500

AR2858 Space Almanac by Amthony R. Curiis
KIKXK Captures the browthtaking rocent news rom
space. Includes information on Amuicur Radio sael-
lites, Find almost cveryihing uboul man’s trip (o the
stars. 960 pp. $20.10

AR2083 Complete DX'er (2nd Ed.) by Bab Locker
WRENT Leam bow w0 bont DX and obtain hand-4o-go1
Q5L cands, $12.00

AR2D65 ARRL Ant=nna Book The ncw 16th Edi-
tion reproscnts the best and mosd highly rezanded mfor.
mation on anicnna fundsmentals, raramission lincs, de-
sign, and construction of wire anicnnas. Over TOD
pages, over ‘NN MNigures. An ARRL Publication. $20000

AR3293 Morse Code: The Essential Language
by I Peter Carron Jr, WIDRY ok been oxpanded and
revised Inbis 2nd edition, Peter Carron deails s Tasel-
mating history as well as sharing practical lcaming in-
Formation, Readers will lcam how o handle distress
calls beard nol only on the hambands but on maritime
and aircrafl freguencics. Copynghi 1991, solicover. An
ARRL Publwcalion 4600

CODE TAPES

Onr arawer oo the mo-cixde broie-Ra-lei i3 10 make the code w0 tmple by Ieara that i 5 & san-problerm. Herewioh e
winrhl 3 risirad conde covirse—irn of thousisds of s lve gogen el Doemies By demizing wew Soricil way,
15 fudlurc-procf. Most peuple are able to wiip tdhevogh the Novioe test after spending less o theve fours each o8
Genesls and The Stickler, People wiha uve given g on other code cotrsex fired phis eone dows thee fody ina fiffe, Gelng
after your Geseral? s about time. Use the Back Breaker aned vou”ll be there befire von koo it A week shoudd oo
it Warming: 20 wpm code almaost invacidbly appears b coanse ieeepardfile, treeversible, permanient brain diamage.,
U'nede Wavne accepts ao respossihiline whatever for aavehing that uppens o tse wil are fondosh enough o use

the Comrageoms 200 wpm lipe.

73705 “Genesis™ $5.95
§ wpm-—This heginmng tapc. takcy you through the
X6 leners, 10 npumbers, and accossary punciua-
tiow, complcs with pracice cvery sicp ol the way. The
ot of lcammg prves comdidonce oven o the Laing o
hean

73T06 “The Stickler™ 3595
G+ wpm—This is the praciice wpe Tor those whio sur-
vived the 5 wpm tape, and s also the tape for the
MNovice and Technicsan leenses. N is comprised ol one
stlbd hisur ol eode. Characiors sre scl at 13 wpm and
spaced at S wpm. Code groups are entirely randiom
characiors send in growps of Tive—deliniely nol moemi-
nzablc!

73713 "Back Breaker™ $5.95
13+ wpm—Code groups again, 31 3 brisk 13+ wpm o
vou'Tl be reslly al cae when vou <t down in from of 3
sicchr<gyed wolanicer caamincs who dans onding yog
plain laaguspe code & only 13 por. You'll nocd thes ox-
ira magin o overoome the sheor panic universal in
mosd 108t siluations. You ve e (hes far. so Jon't ot
coide shy nosw!

73T20 "Courageous” $5.95
20+ wpm—Congratulations! Okay, the challenge of
conde In what's gotten you Whis Gar, so don’t guil pow,
Go for the extra class license, We send the code Taster
than 20 per, s like wearing lead weighis on vour et
whon you run You'll wonder why the examiner 14

scrding s showly!

[ e e

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.

Item Title

Qty.

Price Total

SHIPPING
U.S. add $3.00 mail, $4.00 UPS.
Canada add $4.00 mail.

SHIPPING

TOTAL

U.P.S. to Canada and all foreigh orders FOB Peterborough, NH.
I Make checks payable to “Uncie Wayne's Bookshelt.'

I Name

I Street

State _ Zip -

l City
I TOTAL §
I JAE

a4 MC

J VISA

ACheck/Money Order

l Card &

I Telephone: (603) 924-4196 (B00) 234-8458
FAX: (603) 924-8613
Mail: Uncle Wayne's Bookshelf, 70 Route 202N,
Peterborough, NH 03458

Expiration Date ———
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Number 26 on your Feedback card

RanNDom ouTPUT

I'm bored. I've got a coupla’ new an-
lennas that | keep meaning 1o put up,
but | never seem to get around o it. I've
got a transceiver kil sitting on my desk,
slill in the shipping box. | can’'t remem-
ber the last time | turned on the 2 meter
transceiver in my car. | ook the HF an-
tenna mount off my car a few months
ago and haven't needed to re-install it.
My multimode controller hasn't multi-
moded in weeks. There's a layer of dust
on my HF gear that really should be
wiped off.

Ho hum . . . I'm in the dreaded ama-
teur radio rut.

| have no one o blame for this apa-
thy but myself. After all, amateur radio
isn't a single hobby, it is hundreds of
specialized interests all held together
by the common thread of the Amateur
Radio Service. If you get bored with
one, there's always something new
to try.

Lel's see . . . what haven't | tried
yet? How about ATV? I've always want-
ed to put together some video presen-
tations—sort of “mini-documentaries”—
and transmit them to other hams.
Wouldn't it be great fun to get together
every week and show off your latest
video creation to other ATVers? We
could share other hobbies, careers, or
even short fictional stories. With the ac-
tivity on 450 MHz, everyone who has a
cable-ready TV or VCR already has an
ATV receiver. A low-cost transmilter, a
simple antenna, maybe a preamp to
boost the received signal, and | could
be in business!

Something else |'ve always wanted
lo try is foxhunting. I've already got a
portable beam. All I'd need 1o do is wire
up a simple atlenuator and some kind
of signal strength meter, and I'd have a
pretty good beginner's foxhunting rig.
Make a few calls, invile some friends
over for a Saturday foxhunt/barbecue.
I've got a coupla’ hundred acres of
State Forest bordering my back yard
that would make a greal place lo hide
the fox. Now that sounds like fun!

What about QRP? Sure, |'ve dab-
bled in low-power contacts, but how
about working all 50 states on a 5-watt
rig | build myseli? Might even be fun o
get back info CW operation. | do so
much traveling, | could bring 2 ORP ng,
anlenna and code key with me and get
the first “Worked All States—Hotel
Portable™ award in the history of ama-
leur radio! It wouldn't cost much, either.
Ramsey’s got a nice little transmitter/re-
ceiver combo for less than $100. There
are a bunch of other adverlisers in 73
with nice QRP transcelver Kils for very
little money.

Something else I've never done is
microwave operating. | bet | could work
nine or 10 states, plus a few Canadian
provinces, all from the top of Mount
Washington (6,300 feet) in northern
New Hampshire.

Speaking of northern New Hamp-
shire, arent there a lew rare counties
up there? | already have the HF mobile
gear. It wouid only take about 10 min-
utes to mount that Outbacker back onto
my car. In fact, Outbacker has a new
model coming out, and Douglas RF De-
vices has an all-band mobile antenna
I'd sure like to test drive. I've never real-
ly gotten involved in county hunting, but

David Cassidy N1GPH

it sure would be neat 1o be on the re-
ceiving end of a pile-up.

| haven't done any public service in
quite awhile. With my new pilot's li-
cense, | wonder if my skills as an ama-
leur radio operator would be valuable to
the local Civil Air Patrol wing? That
would be one way to combine two inter-
ests, while putting both to good use.
One of the CAP's functions is to locate
downed aircraft, often by radio-direc-
tion-finding the emergency locator bea-
con contained in mosl every aircraft.
Talk about a foxhunt!

Satellites is yel another area of
amateur radio that | have very little
experience with. | hear that now it's
easier than ever fo gel invoived. | bet |
already have all the gear I'd need to
get started. | could download some
tracking software for my Mac off of an
online service, get the current orbital
data off of the local packet BBS, and
| could be on the air via satellite in a
single afternoon.

Something else that piqued my inter-
est recently is the possibilities of remote
base operation. | met a guy at the Los
Angeles hamfest who could do every-
thing—and | mean everything—Ifrom his
2 meter HT. He could change frequency
and band (with verbal confirmation of
the change), swiich between different
anlennas and rolate his tribander
(again, with an automated voice con-
firming the new heading). He did all this
via the tone pad on his HT. We were sit-
ling by the hotel pool, and he was mak-
ing DX contacts on 20 meters through a
shirt-pocket-sized radio! | know this isnt
exaclly new technology, bul it was the
best application of remote operation |
had ever witnessed. Lel's see . . . my
house sits at the crest of a 900-foot hill,
with a clear shot to almost every direc-
tion (except when | drive behind the few
higher hills and mountains). A nice high
mas! at the peak of my roof would get
my antenna higher by almost another
100 feet, Maybe | ought to give that guy
a call.

| guess I'm not really in a rut at all! In
fact, | don't know what to do first.

Hams often call amateur radio “The
Greatest Hobby In The World.” Even
though we may be a bil biased, there is
a lot of valdity to that immodes! claim. |
set out 1o outline the various subgroups
of amaleur radio activity the other day. |
stopped after three single-spaced
pages and probably could have come
up with two or three more pages with-
out much trouble. “Amateur” and “radio”
are two simple words that we use to de-
fine literally hundreds of unique and
fascinating activities. When you com-
bine amateur radio with other areas of
interest—aviation, camping, boaling—
I'd bet the list would grow to the thou-
sands.

There's one more thing I've been
meaning to get to, and | think I'll put it at
the top of the list. My neighbor's 10-
year-old son was walching me put up a
2 meler quad last weekend. Ya' know,
I've been meaning to move thal 80 me-
ter dipole, and | think I'll ask him if he'd
like to help me get it back into the trees.
Then, when we're done, | wonder if
he'd like to get a chance to say hello to
someone across the ocean? | bet |
know what his answer will be.
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ProrPAGATION

Number 27 on your Feedback card

Jim Gray WiXU
210 East Chateau Circle
Payson AZ 85541

November is a month thal falls belween
the excellent fall propagation conditions of
September/October and the relatively poor
winter condilions of December/danuary . . .
which s to say that the HF bands will be
trending from Good to only Fair as a general
prediction and that many days during the
month are expected to be Poor.

For example, the periods between the 5th
and 7th and again between the 10th and
14th are anlicipated to bring nol
only poor inonospheric propaga-
tion but also the possibility of some
severe weather In some parts of
the country, and maybe even other

Jim Gray WiXU

beam or "gain” antenna will be very heipful.
You'll be abie to hear the weak ones in there,
and quite oflen the weaker stations will
prove to be the real gems you need. Let me
know how the month goes for you, too. | like
the feedback.

By now you already know thal the solar
flux has consistently fallen below the 100
mark on many occasions since June and Ju-
ly—which is a "leading Indicator” of the de-
cline of cycle 22 and the approach of the
sunspol minimum, $0 make hay while the

sun shines. m
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geophysical effects as well. There
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to expect. USSHA —le0f2020/20|—|—|10/10[15|20/|20
Use the band-time-direction ~ QNESICOAST 0 5 i

chart for your planned activities
and DX aoperation. | wish | could
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B0, and (possibly) 160 meters. As
the later hours of night and the
early hours of morning approach,
the betler the lower frequency HF
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“Great price and smallest dual band
made, too!”

-5100 “Comes with a

Dual Band Mobile backlit DTMF Mic!”

“Yaesu did it again!”

* Freguency Cuuerage.
ZM 130-174 MHz RX
140-150 MHz TX
70 cm:; 430-450 MHz RX/TX
* 94 Memories (47 per band)
Udd Splits In Any Memory
* Dual in-band receive
(V/V. U/U or V/U Receive
Operation)
« DTMF Paging and Coded
Squelch Included.
» Packet Radio TNC Jack

L L L |
Built-In To Back of Radio ultlmate defi]: lltlon
« CTCSS Encode Built-In
Dual Receive with Balance f D B d
E‘ui:nr!?""
« Full Du ) 1 O an

0 Eier:_.h On

* Built-In Antenna Duplexer

» Back Lit DTMF Microphone

* Automatic 8 Level Display
Dimmer

* Built-In Cross Band Repeat

+ RF DUEFU' Power
Z2M )9 watt Ihluh low)
/0 cm j:':- o watt (high/lo
Accessories:
FTS-22CTCSS Dual Decoder
SP-T External Speaker
MW-1 Wireless Microphone/

Controller

be found anyplace else, so contact vour
Three Dual Receive Configurations nearest Yaesu dealer and tell him you

want the “ultimate dual band’.

The FT-5100.

Bl

ﬁm*aldmi} band, Yaesu taken receive
two steps beyond in the remarkable
F‘T‘B]ﬂll ComhiHEd in ;ﬂﬂ Cﬂmpaﬁt VHF’UHF FT-5200. For those who don’t want in-
IIH}!I transceiver, it's the ultimate band dual receive, choose the security of the
meanll'lg of “dual band” & jiSSES ":"‘ '55L’ FT-5200 =|lh |1 5 quu ELl-._ ase front control
- - panel (not available on the FT-5100
ﬂ-lan“;!l-t{;??;:hgﬂgg ;h;gr::elfaﬁs iﬂa{;'[rg UHF/UHF (_--ir['ﬂr_"- W H“ |."1.1._!|~._ lll |.'IT"-.T|' mic¢ and built-in
" 1 Wi M 'g 5 antenna duplexer
oo W6 %60 s :
But to make sure the FT-5100 is complete, VHF/VHF
and an even better value, unlike the _
competition, there’s a backlit DTMF mic Dual band redefined.
included. And the choice is yours.
Through advanced miniaturization In-Band Dual Receive available only on FT-5100
technology you'll find practical additions _ | T RT
like the built-in antenna duplexer — an He) b fﬂ:‘; J”ﬁ'_—jf_*“*"*11”*'-‘-”'*" -
option on similar transceivers — and e .f.:iflfi,':?;-',:“
equally important, DTMF paging and - A i i
coded squelch. All in the smallest dual

band made! 8 :
Priced ﬁ":-r the :il_'trew_d buyer, you've > - YA E S U

got to hear it to believe it. Dual band :
re-defined. Combinations like this can't ' Performance without compromise.™

‘In-Band Dual Receive available onfy on FT-5100.

€ 1992 Yaesu USA, 17210 Edwards Road, Cerritos, CA 90701 (310) 404-2700
Specilications subject to change without notice, Spacificabons guaranteed only within amateur bands, Some accessories and/or options are standard in certain areas. Check with your local Yaesu dealer for specific datails.
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Kenwood—the hallmark of quality in mobile communications

TM-741A FM Multibander

For genuine flexibility and pole-position performance, look to Kenwood’s TM-741A.
Offering 144MHz/440MHz dual-band capability—plus the option of adding one
of 4 additional FM units (28MHz, 5S0MHz, 220MHz, & 1200MH2z) for tri-
band operation—this compact rig is ready for any challenge.

Features include dual/triple receive, 101 memory channels per band,
multiple scan deES and a removable front panel—specially
illuminated for optimum nighttime visibility.

P TM-732A v o e

Another star in the fast-moving world of mobile
communications 18 Kenwood’s TM-732A. Offering
144MHz/440MHz dual-band operation with
dual receive (including VHF +VHF and
UHF +UHF), this compact FM transceive
comes with built-in DTSS and pager
functions, automatic band change, a
detachable front panel, and a multi-
function microphone to facilitate
on-the-move operation.

e aé.’-iﬁ
iy WBSE’S .

#
o

g >~ .
$SAVE $25
on TM-732A!

$ee dealer for
details!

KENWOOD U.S5.A. CORPORATION

COMMUNICATIONS & TEST EQUIPMENT GROUP v

PO. BOX 22745, 2201 E. Dominguez Street Long Beach, CA 90801-5745

KENWOOD ELECTRONICS CANADA INC. / :
6070 Kestrel Road, Mississauga, Ontario, Canada L5T 158 ...pacesetter in Amateur Radio
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