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COMIS REMOVABLE REMOTE CONTROL PANEL IS A FIRST! -
ICOM’s superior technology and design have once again produced a first in
the amateur world with the IC-Z1A — a dual-band handheld (2M/440 MHz)
with a control panel that detaches from the body of the radio. Better
than a speaker-mic, it provides a full functional display of

thein frist i —_—

all operating conditions (including bands and

TOC

S frequencies) and complete control of

e

S . ,
- volume, operating modes, tuning, scan,

band selection®, ON/OFF, and PTT.
The remote control panel is a

1 FA-RB2

standard feature that comes with an

extension cable and lapel clip, and is
backlit for night time operation. Clip

the main body to vour belt or putitin a
pocket or purse. For mobile operation, it

can be easily positioned where it won't A '
interfere with driving. * FEATURES -
ALPHANUMERIC MEMORY DISPLAY = Up 1o 6 Independent tuning knobs
characters provide quick and easy memory Power MOS FET PA module

channel identification. A total of 104 Mulfiple power-saver functions

memories (46 regular and 6 Impressive audio output
scan edge per band) may be displayed 700 mAh nicad battery
by memory channel and either the Battery voltage readout

frequency or alpha name ( dnu “UHF/UHE VHF/VHE, or VHF/UHF

not reduce the total number uf main/sub I]““d operation

memories available). An EEPROM
prevents losing memory

Simultaneous receive on both bands
Slim design. Weighs only 13.4 0z

information if the

battery runs down. r— !/7 (.’_/!.}:\7 1E1TOL "'(flbk?

ALPHANUMERIC REMOVLYE

MESSAGE AND

PAGING - CONTROILI-PANEL

Use the alpha display [ 114170 f ] )(Jf( f
_ ————

[0 transmit
and receive
up to 6 characters (using All features, Operation capable with 4.5V to 16V

DTMF tones) as a simple . “r“;””f-' ””; external power supply
CEISINEL )
P (TCSS encode standard (tone decode

message pager, e T
P oSO . 1
g oberated in the  New HS-85 opfional headse
EASY TO USE BACKLIT KEYPAD - ~ stngle unit * Auto repeater offset and memory
The keys are large, well-spaced and i L aed * Selectable DTMF auto dioling speed
backlit. Keypad labels are easy to s e Adiustable power output (3 levels

understand, eliminating the need for | * (ompatible with the B(-79A drop-in
an internal “guide” function. charger (AD-51 required)

CALL ICOM’S FREE BROCHURE * MARS/CAP modifiable

HOTLINE: (206) 450-6088

Tarm devam Bos et yet besn grpucved by the fedeml (omrmwrarations
(srrpoom Thsdevie s oot ol woy st be, offesd for oole of iega,
0s 538 or wgned rofd Be aoponnd of the F(T b1 bews phteined.

ICOM America, Inc. 2380-116th Avenue N.E., Bellevue, WA 98004 USA. Technicol support 206-454-7619
SR KON Lrerien, Ine The MOW logs & o regrstvred mocemank of MOM, Iec A sivted speciiicntions ore aubject % thonge sithau! m%ce &
coligation ([OM wdios sigralicontly excees F({ Reguicouns [miteg tperices enisuigas. J1174Y
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JST-245

160-10 Meters PLUS 6 Meter Transceiver
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your next HF

transceiver should be a JST-245.
8
9
10
11

1 All-Mode Operation (SSB,CW,AM,AFSK,FM) on all HF amateur

bands and 6 meters. JST-145, same as JST-245 but without 6
meters and built-in antenna tuner.

* JST-145 COMING SOON »*

MOSFET POWER AMPLIFIER = Final PA utilizes RF MOSFETs
to achieve low distortion and high durability. Rated output is 10
to 150 watts on all bands including 6 meters.

AUTOMATIC ANTENNA TUNER + Auto tuner included as
standard equipment. Tuner seitings are automatically stored
in memory for fast QSY.

MULTIPLE ANTENNA SELECTION = Three antenna connec-
tions are user selectable from front panel. Antenna selection can
be stored in memory.

GENERAL COVERAGE RECEIVER = 100 kHz-30 MHz, plus 48-
54 MHz receiver. Electronically tuned front-end filtering, quad-
FET mixer and quadruple conversion system (triple conversion
for FM) results in excellent dynamic range (>100dB) and 3rd order
ICP of +20dBm.

IF BANDWIDTH FLEXIBILITY = Standard 2.4 kHz filter can be
narrowed continuously to 800 Hz with variable Bandwidth Control
(BWC). Narrow SSB and CW filters for 2nd and 3rd IF optional.

QRM SUPPRESSION = Other interference rejection features
include Passband Shift (PBS), dual noise blanker, 3-step RF atten-
uation, IF notch filter, selectable AGC and all-mode squeilch.

12
13
14

15

NOTCH TRACKING * Once tuned, the IF notch filter will track the
offending heterodyne (=10 Khz) if the VFO frequency is changed.

DDS PHASE LOCK LOOP SYSTEM = A single-crystal Direct
Digital Synthesis system is utilized for very low phase noise.

CW FEATURES = Full break-in operation, variable CW pitch. built
in electronic keyer up to 60 wpm.

DUAL VFOs = Two separate VFOs for split-frequency operation,
Memory registers store most recent VFO frequency, mode, band-
width and other important parameters for each band.

200 MEMORIES = Memory capacity of 200 channels, each of
which store frequency, mode, AGC and bandwidth.

COMPUTER INTERFACE » Built-in RS-232C interface for
advanced computer applications.

ERGONOMIC LAYOUT « Front panel features easy to read color
LCD display and thoughtful placement of controls for ease of oper-
ation.

HEAVY-DUTY POWER SUPPLY = Built-in switching power
supply with “silent” cooling system designed for continuous
transmission at maximim output.

JRC| Japan Radio Co., Lid.

Phone: (212) 355-1180 Fax: (212) 319-5227
CIRCLE 159 ON READER SERVICE CARD

430 Park Ave.,

2nd Floor New York, NY 10022
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No matter what your frequency requirements (2, 6, 10, 220, 440), when you buy a
mono-bander factory-direct from Azden, you'll enjoy these five great advantages:

Handhelds-5 watts, Mobiles- 50 watts, (25w on 220MHz, and 35w on
440MHz.) Standard!

[OR) | | . Factory engineers
and technicians perform all service, and our sales staff are hams, with years of experience.

MOBILES

All Azden radios are heavy-duty commercial grade
(designed to MIL-STD-810),and are virtually “maintenance free”.

We go the extra step, like CAP and MARS mods

at no charge, with proper documentation.

PCS-7000H 2 Meters

PCS-7200 220 MH:

PCS-7500H <40 MH=

PCS-7500H 6 Meters

A The only manufacturer confident
enough to offer this, everything is covered for the first year, and
we only charge for labor in the second year.

PCS-7800H 10 Meters

HANDHELDS

AZ-11 10 Meters

AZ-6] 6 Meters

So whether you're buying
a mobile, handheld radio
or communications
headset, come to Azden.
We understand.

COMMUNICATIONS DIVISION

AZ-21A 2 Meters

HEADPHONES

With Boom Mic

Without Mic
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For literature, prices, and service call (516) 328-7501, Fax: (516) 328-7506, or write tq{;ﬁ;-ﬂ‘% i —
AZDEN CORPORATION, 147 New Hyde Park Road, Franklin Square, New York | 1010. [I S




THE TEAM

PUBLISHER/EDITOR
Wayne Green W2NSD/1

MANAGING EDITOR
Hope Currer

SENIOR/TECHNICAL EDITORS

Charles Warrington WA1RZW
Mike Nugent WB8GLQ

EDITORIAL ASSOCIATE
Joyce Sawtelle

CONTRIBUTING EDITORS
Bill Brown WBSELK

Mike Bryce WBBVGE
Joseph E. Carr K4IPV
Michael Geier KB1UM
Jim Gray W1XU/7

Chuck Houghton WBGIGP
Dr. Marc Leavey WA3AJR
Andy MacAllister WASZIB
Joe Moell KOOV

Carole Perry WB2ZMGP
Jeffrey Sloman N1TEWO

ADVERTISING SALES MANAGER

Dan Harper
1-603-924-0058
1-800-274-7373

FAX: 1-603-924-9327

TECHNICAL DRAWINGS
Charles Warrington WA1RZW

GRAPHIC DESIGN
Suzanne Cote

GRAPHIC SERVICES
FilmWorks, Inc.
Antrim NH

GRAPHICS MANAGER/
PAGINATION

Linda Drew

CIRCULATION
To subscribe: 1-800-677-8B838

WAYNE GREEN, INC.

Editorial Offices

70 Route 202N
Peterborough NH 03458
1-603-924-0058;

FAX: 1-603-824-9327

Subscription Services
1-800-677-8838
Foreign Subscribers
1-609-461-8432

Reprnints: $3.00 per article
Back issues: $4.00 each.

Write o 73 Amateur Radio Today,

Reprints, 70 Route 202N,
Peterborough, NH 03458

Printed in the U.S.A. by Quad

Graphics, Thomaston, Georgia.

/5 Amateur
Radio Today

TABLE OF CONTENTS
FEATURES

10 Builder’s Guide to the Universe ~— | 60 Aboveand Beyond
A beginner’s guide to home-brewing. Sre 73 Ad index
WBSVGE 20 (TOUE A
64 ATV
16 Wart Remover GE.- By w ey
Build this easy module to eliminate .o s Cor
iahtl I s o — 17 Feedback Index
unsightly wall parasites your shack. 53 Ham Help
........""".-.,W-BBUGE T2 r-iamswm‘mm
56 Hamsats
346 Hglers—The In—_Between Band 52 Homing In
Excitement for all license classes. & Letters
cereneeeeeeee . WBBNOA 4 Never Say Die
80 New Products
40 A Foolproof Power Controller _ 58 Packet & Computers
Be prepared when the commercial 81 Propagation
power shuts off..........................KN4HL 66 QRP
B QRX
44 K4SYU Loop Antenna 68 RTTY Loop
A compact, portable HF solution. 77 Special Events
e KASYU 86 Uncle Wayne's
Bookshelf
65 Updates
REVIEWS
24 The Tﬂd;nt TR-1200 Wide- HE"QE ﬁ t FEEDBACK...
monkorScanner " | | FEEDBACK!
Listen to the world with this compact B - ERE - . |
litthe unit. ........coovvoovnrrrr e . NTQGS 6 e benig e 1
. T, . (R here in our offices! How?!
30 The Oak Hills Explorer Kit () | Just take advantage of our
Build a fun, inexpensive and quality - L : e FEEDBACKTHRI on
. YRS : page 17. You ll notice
CW Hg ...................................... AC‘I‘HF I :"’ ‘ _ a feedback number at
T the beginning of each
36 The Alinco DH-MD.E : — — - article and column. We'd
A new 6 meter mobile transceiver. What are Carole Perry WBEMGE and like you to rate what you
ceeveneanrennae. WBEBNOA Captain Curtis Carver N2XJF doing on read so that we can print
the grounds of West Point? And what types of things you
38 The Comet HA4S what's that antenna in the back- like best.
A mobile HF antenna...............N2PNG ground? Tum to page 72 to find out.

On the cover: Jason Auvenshine N7UGP, Bob Buchanan KA7CC, and Jerry Clark K7KZ home in on what later turned out
to be a hoax “emergency” signal. Tum to page 52, “Homing In,” for details. (Photo by David Sanders, The Anzona Daily
Star. Reprinted with permission.)

will be considered for possible publication. We can assume no responsibility for loss or damage 10 any mate-
rial. Please enclose a stamped, seli-addressed envelope with each submission. Payment for the use of any
unsolicited material will be made upon publication. Please submit all matenal on disk as an IBM-compatible
ASCII file. All contributions should be directed 1o the 73 editonial offices. “How to Write for 73 " guidelines are

E?qﬂhﬁ szggﬁﬂ available upon request. US ditizens must include their Social Security number with submitted manuscnpls.
oute

Peterborough NH 03458 73 Amateur Radio Today (ISSN 1052-2522) is published monthly by Wayne Green Inc., 70 Route 202
phone: 603-924-0058 North, Peterborough NH 03458. Entire contents £1935 by Wayne Green Inc. No part of this publication may
be reproduced without written permisson of the publisher. For Subscription Services, write 10 73 Amaleur

Radio Today, P.O. Box 7693, Riverton NJ 08077-7693, or call 1-800-289-0388. The subscriplion rate is: one

P a Manuscripts Contributions in the form of manuscripts with drawings and/or photographs are welcome and
§E

ing Offices year $24.97, two years $39.97; Canada: $34.21 for one year, $57.75 for two years, including postage and

70 Route 202N 7% GST. Foreign postage: $19.00 surface or $42.00 airmail additional per year. All foreign orders must be
Peterborough NH 03458 accompanied by payment in US funds. Second class postage paid al Peterborough, NH, and at addional
phone: 800-274-7373 mailing offices. Canadian second class mail registration #178101. Canadian GST registration 125393314

Microfilm Edition—University Microfilm, Ann Arbor MI 48106. POSTMASTER: Send address changes 10
Circulation Offices 73 Amateur Radio Today, P.O. Box 7693, Riverton NJ 08077-7693.
70 Route 202N Conftract Uh-oh! By letting your gaze wander 10 this paragraph, you've ust become legally and morally bound
Peterborough NH 03458 45 halp save the new Senior/Technical Editor's butt. Luckily for you, it won't be difficult. Just send interesting ham-
phone: 603-924-0058 related photos for our Photo Search, as described in QRX (Seplember 1994, p. 8). It's a win-lose situation—
your photo might become a cover, and | might be forced to keep this crummy job.—Nuge WBBGLQ

73 Amateur Radio Today * May, 1995 3




Number 1 on your Feedback card

NEVER SAY DIE

Wayne Green W2NSD/1

Preferring the Snail

Former 73 Editor Bill Brown picked
up a bunch of stuff about me from the
Internet. It came al a fortuitous lime.
Synchronicity at work. Oh, you haven't
read Synchronicity by David Peat?
Tsk.

I've been under increasing pressure
to climb aboard the Internet and at
least enjoy the wonders of E-mail. I've
been resisting. You can see the heel
marks as my so-called friends have
been dragging me kicking and scream-
ing into the information age.

| keep telling 'em that I've been
there and done that. Well, | have. And,
as | read the pile of culch Bill pulled off
the Internet, my RAM was refreshed.
Oh yes, that's why | have been fighting
E-mail.

RTTY, the First E-Mail

It all started back in 1948 when |
was working as chief cameraman for
WPIX in New York. That's the Daily
News TV station. They had no objec-
tion to my setting up my 2m rig on top
of the News Building, one of the more
modest skyscrapers on 42nd Street in
midtown. | found an emply room next
to the TV transmitter, with a door open-
ing out onto the roof. | bought a 16-ele-
ment beam from Bill Hoisington
W2BAV and sel it up on a surplus
prop-pitch motor oul on a narrow
ledge. | was using an SCR-522 I'd
converted 10 2m. It had an 832 in the
final and put out a healthy signal.

The ledge was a little tricky. | want-
ed to get my beam out in the clear as
much as | could, and the bes! spot for
it had me going from the roof area out
on a foot-wide ledge with a 30-floor
drop on one side and a 15-floor drop
on the other. | felt like | was walking a
tightrope when | looked down. It was
not a good place to be when there was
any wind at all.

Wow, was | able to work out from
that fantaslic location! | had no prob-
lem working all of Connecticut and
New Jersey. But | wondered what on
earth those strange beedle-beedle
sounds were | kept hearing up on
147.96 MHz. It turned out to be ham
Teletype, which was being promoted
by John Willilams W2BFD from his
radio-TV repair shop in Woodside,
Queens. After a couple of visils to
John | was busy building my own
RTTY terminal. It had around 20 or so
6SN7GTs and not only translated the
two tones into printing with a Model 12
Teletype machine, but also had auto-

matic aimost everything. It shut down
when the signal stopped. It would turn
on automatically and copy any mes-
sage on the RTTY channel. It would
even tumm on my ng and confirm the re-
ceipt of a message with a beep-beep.

| helped John set up the RTTY re-
peater and this made it so every RTTY
operator in greater New York could
keep in touch without having to swing
their beams.

A Lot Like 75m

But after awhile | discovered what
I'd noticed on 75m back in 1946, when
| used to talk just about every night
with W1MLJ in Barre (VT), W1IF in
Peabody (MA), and W1KPL in Jaffrey
(NH). It wasn't long before we were
just rag-chewing and joking, and little
of any importance was being commu-
nicated. | wasn't either learning or
teaching anything. Finally, it occurred
to me, hey, why am | doing this? Why
am | wasting my time for hours a day
like this?

The excitement of RTTY communi-
cations was enough for a while. Then |
began to notice that the benefits to me
were fading. | enjoyed the technical
challenge. | had great fun getting
everything working. | had a ball up on
11 meters pioneering RTTY, back
when that was an anything-goes ham
band . . . which we lost because we
didn't use it enough. We weren't per-
mitted to use frequency-shift on the
low bands then. | went on 80m with
make-break keying instead of frequen-
cy-shift, and soon had made the first
coast-lo-coast contact with Bob Weit-
brecht WENRM, a deaf ham. All this
was fun, but the content of the mes-
sages | was getting was the same old
stuff, with a high boring quotient.

| wanted to help make my transmis-
sions interesting, so | wrote little arti-
cies, stored them on punched tape and
fed them through my tape reader at 60
wpm to anyone interested. It was a lot
like a BBS. That tape experience
tumed out to be very helpful a couple
years later when a RTTY ham gave
me an opportunity to work on a
Guggenheim Grant on a color organ
for the Guggenheim Museum on Fifth
Avenue. The color organ programs
were all run by punched tape.

My adventure with RTTY turned out
to be serendipitous again, for it was
through Graham Claytor, one of the
NYC RTTYers, that | got the job as
Secretary of the Music Research
Foundation, where | had the opportuni-
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ty to work with several of the top psy-
chiatrists, psychologists, and psycho-
analysts on the use of music in psy-
chotherapy. | ended up writing a book,
Music For Your Moods, which the
Foundation published. My first book.
Just the other day | was looking
through a box of badges and buttons
and came across the medal | won in
high school for music recognition. |
also came across a medal from the
ARRL for winning the 1947 15th Inter-
national DX Competition. I'll bet
they've stopped sending out medals to
contest winners,

Losing My Buttons

| was thinking of adding those
medals to the pins and buttons on the
73 baseball cap I've been wearing at
hamfests, but then | remembered that
no one has ever asked what all the
pins are. Well, since nobody has ever
noticed, why bother? After all, they're
all just my own personal memories. My
WWII submarine combat pin, pins and
buttons from my high school, college,
electronics school, QCWA, OOTC, AR-
RL 50 years, Boy Scouts, Porsche
Club of America, PS199 in Brooklyn,
SCCA Competition Driver, 1939
World's Fair, Skin Diver, USS Drum
SSNE77, Deputy Sheriff Harris County,
ITU Conference in Geneva, Erasmus
Hall Choral Club, AOPA, Nurburg Ring
Racetrack, Royal Jordanian Amateur
Radio Society, an old 220 Use It Or
Lose It button, and so on. Just an old
man's memories and of no interest to
anyone else. I'll put the hat up in the
attic.

The color organ project was due to
another RTTYer. | started a RTTY
newsletter in 1951 while | was working
at WXEL in Cleveland as a TV director.
Well, they had a mimeo machine. That
quickly put me in touch with all the oth-
er RTTYers around the country. And
that eventually got me a RTTY column
in CQ, which led to my being the edi-
tor, which got me to start 73,
after being fired from CQ. That's a sto-
ry | tell every now and then, so | won't
refresh your memory with it again.

No Big Bang?

| mentioned Bill Hoisington’s beam.
After | started 73 Bill moved to Peter-
borough and wrote endless simple
construction articles for the magazine
as K1CLL. He was endlessly creative
up until his death a few years ago. My
recent brush with cosmology, the result
of my interest in cold fusion, has

brought be up against some most in-
teresting people, some of whom are
not at all convinced about that Big
Bang theory. Bill wasn't either. He pro-
posed that light just naturally runs
down. | published an article by him on
the subject.

Well, one problem with cold fusion
is that currently-held theories of
physics say it's impossible. To true be-
lievers in these theories, every one of
the experimenters who have been get-
ting anomalous heat are wrong. They
must all somehow have made experi-
mental errors. The experimenters,
some of whom are getting thousands
of times more heat than the “accepted”
theory permits, say it's about time to
rethink theory.

Troublemakers point oul that when
light goes through water or glass, il
slows down. Well, we know that space
isn't empty. It's got a lot of hydrogen
and helium, plus debris from past no-
vas. Then there's the 90% or so of in-
visible something (dark matter) which
is exerting a powerful gravitational in-
fiuence on the galaxies we can see. It
might be that all this stuff tends to slow
down light and that the red-shift is due
to that instead of all the other galaxies
flying away from us. That would give
us a steady-state universe and would
fit in better with calculations in the bio-
logical and other fields.

This cold fusion stuff sure is making
trouble, and it isn’t going away. I'm
writing this the day after a one-day
cold fusion conference at MIT where |
saw some fascinating demonstrations.
For instance, one chap explained how
to build a gun capable of shooting fair-
ly large projectiles into outer space just
by passing an electric current through
a small amount of plain water. He
showed a quarter-inch metal plate with
a hole caused by a blast of water be-
ing shot through it.

Well, you're probably not interested
in all that stuff. If you're an average
ham, you'll be more interested to know
that it's snowing right now and that on
my morning jog | saw the tracks of
several deer, some rabbits, and a
bunch of squirrels crossing the road.
The snow, which took its sweet time to
come, is beautiful.

| was most pleased to meet a cou-
ple of hams at the conference who
blamed me for their interest in cold fu-
sion. Well, as they pointed out, | was
right about the development of cellular
phones and computers, so perhaps I'm
right again. | haven't seen anything yel
that's not encouraging. But then, these
new technologies always take a lot
longer than | expect to develop. It took
microcomputers 20 years o get where
| thought they would be in 10. As you
walch the computer ads on TV, just re-
member that old Uncle Wayne tried
hard to get hams involved back in
1975. Many of those who did made
millions.

One of the MIT undergrads at the
cold fusion conference showed us a lit-
tie glass with a couple of inches of wa-
ter (40 ml) and a small palladium rod
he had been sticking into the glass. He
showed us the curves of the excess
heat he'd been getting. It took him

awhile to get everything right, but now
Continued on page 74
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Performance In An Affordable, Portable World Band Shortwave.

The company that has been

setting the standards in premium-

quality worid band shortwave
performance now puts top-of-
the-line features and technology
at your fingertips with the
SW8...wherever you want to
take it. Designed for both desktop
use and easy portability, the

Drake SW8 includes many of

the same features that have made
Drake a perennial favorite of
experts — superb audio, versatility,
and the unique combination of
professional quality and functional
simplicity. So tune in the world
and get the best of all worlds -
quality and affordability, desktop

SW8 World Band
DRAKE Shortwave Receiver

technology and portability.
The Drake SW8.
To order your SW8 direct,

for more information, or for

the dealer nearest you call:

1-800-968- 7753

Get It Firsthand With Drake World Band.

R.L. Drake Company « P.0. Bax 3006 = Miamisburg, OH 45343 « U.SA.
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LETTERS

Number 2 on your Feedback card

Lionel Barley KBOPZD, Wichita
KS Well, | made it back into ham ra-
dio. | heild WBOHRQ as a General
Class operator in the late 1970s. Then
| ended up with one of those new-fan-
gled “high-tech/high-pay” careers in
the early 1980s. Folks said | needed
another college degree in order to be
qualified for the work | was already do-
ing, so | went to night school . , . letting
my ticket lapse along the way . . . and
got a degree in computer science. By
that time technology had already made
that career obsolete, and | embarked
on another "high-tech/high-pay” ca-
reer. Now, wouldn't you know, that ol
technology just kept a-changing.
Scratch “high-tech/high-pay” career
number two, Oh Indeed, mainframes
were just a bit clunky compared to
PCs.

Wayne, now I'm on “high-tech-sans-
high-pay” career number three. And |
am starting to see this one going away.
I've been working in industrial and
aerospace manufacturing for 20 years.
The new PC software coming oul is
eliminating any need for advanced
mathematics, or even to have much of
any experience in machining process-
es. The smarts are in the box rather
than in the head of an analyst/pro-
grammer. Maybe if | went into busi-
ness for myselfonthe side . . ..

Since the company | work for (days)
has cut my hours so much, | have had
the time 1o go back and work on get-
ting another ham tickei. I'm back again
as a General Class operator, still en-
joying CW on low bands just as much
as ever. This time | am going after that
Advanced license. Heck, | may even
get gutsy and try for my Extra. Love
those ripplin’ dits!

Scott Schram KN4L, Birmingham
AL Wayne, your March 1995 editorial
about hamming being irrelevant in the
face of the Internet is right on target.
I'll bet most hams don’t realize the
amazing things that are already being
done . . . I'd like to tell you about one
night's activity.

Last night | connected to the Inter-
net by calling a service provider on a
14,400 bps modem (soon to be
28,800 bps . . . and not long after that
using ISDN at 128,000 bps). | used
Telnet to connect 1o a “Moo,” a text-
based virtual reality, and | met some of
my friends that I've talked to regularly
over the last year. They are located
around the U.S., two in Holland, one in
Norway, two in Canada, and one in
Australia, About 10 of us carried on a
discussion about a programming pro-
ject that we're mutually interested in.
The connection is QRM-free, and very
close to 100% reliable, 24 hours a day
. . . which makes HF hamming into
something of a quaint novelty.

After that, | enjoyed a game of
“Scrabble” moderated by a distant

From the Ham Shack

computer, and my competitors were
several thousand miles away. Speak-
ing of games . . . well, virtual reality is
here. | then logged onto a Multi-User
Dungeon (MUD). Teamed with some
of my editorial friends, and wielding
our swords, we proceeded to dispatch
a number of foul creatures and villains.

Clearly, the Intermet will do far more
o promote international goodwill than
we could ever hope to accomplish with
QRM-packed meaningless exchanges
of signal reports.

The free exchange of information
boggles the mind. | loaded my World
Wide Web (WWW) browser, which is a
hypertext browser. | just click on the
highlighted words, and I'm off looking
at the next interesting thing. It's not
unlike using the help system in Mi-
crosoft Windows, excep! that the
pages you view come from far away.

So | browsed a bit, and came upon
a page where someone had hooked a
video camera up outside their building
in Stockholm, Sweden. | transferred a
live photo of the early-moming street
there to my computer. Another novel-
ty: | checked the temperature of some
guy's hot tub, and the sensor on the
Diet Coke can in his refnigerator.

Then | settied down for some seri-
ous browsing. | downloaded the entire
text of the book Phantom of the Opera
from the Gutenberg project. | browsed
the Louvre museum, and viewed im-
ages of Impressionist paintings . . .
looked into some protein research arti-
cles at Johns Hopkins University . . .
listened to some sound clips of Broad-
way musicals, and checked ticket
schedules, With 1.8 million WWW
pages, it's already the most fabulous
automated library you've ever seen,
and it's only beginning to hint at what
will eventually be done.

Wayne, I'm a supporter of ham ra-
dio . . . every member of my family is a
ham—my wife Ruthie KD4BOW, and
daughters Crystie KD4WZY and
Celsie KD4ZGP. We use 2 meters and
440 as a conventional way 10 keep in
touch. However, ham radio will change
as a result of this revolution.

Jim Robb, Danville KS Wayne, |
just finished your editorial in the
February 1995 issue of 73 Amateur
Radio Today. What a story! I've been
“*hooked™ by the electronics bug ever
since a lady gave me a copy of Boys
Life magazine, on my paper route,
1955, A little article about shortwave
listening and a line drawing, 4 x 4
Inches, changed my life forever.

| could write on for pages: science
fairs, college electronic lab assistance,
Texas Instruments, Army alrborne
radar and GCA, cable TV franchises,
computer software development, a
computer hardware and service busi-
ness. Now we are working on a
matching grant, for funding, to study
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some possibly overlooked parameters
of tornadoes, which will lead to a small
receiver for residents in rural areas to
provide automatic warning and also
direction and movement, toward or
away, from their location.

All of the above because of people
like you. A big thanks from all of us.

Jerry R. Dunham N7MUX
(DU4AMUX), Rodeo CA Wayne, I've
been reading 73 for several years,
since before getting a license, and re-
ally did not understand whal you were
always going on aboul, as | had never,
until last week, operated in the U.S. |
have made my home in the Philip-
pines for the last nine years and have
only been licensed for six.

For me every contact was interest-
ing, most were DX, and none were the
trash you have described. Last week
that changed. Since being discharged
from the Navy 26 years ago | have
been a merchant seaman—an engi-
neer, not a radio officer. Last year |
took a job on a coastwise oil tanker
engaged in the U.S. West Coast trade.
Upon my return from vacation this
time | decided to buy a TS-50S and do
a little maritime mobiling. The only
thing | can say is that if | were ever to
live in the U.S. again | think | would
fast lose interest in the hobby.

Keep up the good work with 73 and
Radio Fun. | take my old coples back
with me to Legazpi for the few hams
there.

Vincent Dolva WOGP, Hawley MN
Wayne, | have just finished reading
your editorial in the March 1995 Issue
of 73 magazine. | always look forward
to them in each issue. | agree with so
much in your writings. This one was
especially well done.

On page 73 you struck a chord with
me when you mentioned the sorry lot
of QSL cards that will be there when
one's time comes. Perhaps an inci-
dent | experienced a couple of weeks
ago may be of interest.

A former high school classmate of
‘36 sent me a letter in which was en-
closed one of my QSL cards dating
back to April of 1934. Shades of the
past!

She had been browsing through
some tables at a Viking Fest in Deco-
rah, lowa, and one had a collection of
postcards from all over the United
States. She asked if any were from
Hawley, Minnesota, and one of the
two was minge!

In pencil | had written on the margin
way back then that | had received my
license in January. My receiver was a
'24 detector and a '27 amplifier. My
transmitter was a pair of '45s. Not
mentioned was that my antenna was a
160 meter counterpoise.

| follow your writings with Interest. |
have wondered about sperm damage.
| have wondered about electric fields.
However, having made my living most
of my years as an electronic techni-
cian, exposed to very high magnetic
fields from high-powered radar sites, |

have not noticed Ill effects myself. But
of course this doesn’t mean there
aren't any for others, or even for me.

My ham radio interests are more in
the area of construction and experi-
menting. | work only a weekly sched-
ule with an old friend from grade
school days via 20 meter CW. | am in-
to packet and other related fields like
weather scan, elc.

Thank you very much for your con-
tinued efforts toward amateur radio.
Keep up the good work.

Alfred L. Pedneau Sr. KSHKG,
Alexandria LA Wayne, you are cor-
rect in the way thalt we need younger
operators. | very seldom miss the local
club meeting on the first Monday of
the month. Very seldom do we have
any young people there. Most Kids
these days want to play on a computer
or be given something for free. No one
gave me a free Novice license in the
summer of 1956, and no one has giv-
en me anything free since then. | be-
lieve you have to work for everything
you get.

Keep up the good work, and keep
calling a spade a spade. Nowadays
someone has to.

Al—There you go blaming the kids
for not being interested in amateur ra-
dio. That's like a manufacturer blam-
ing the public for not buying his prod-
uct. Al, you have lo sell any product or
service and we hams are not selling.
Amateur radio foday is an almost un-
known hobby. When | lecture college
kids on entrepreneurialism | ask for a
show of hands of how many know
what ham radio is. | get maybe three
or four out of a couple hundred, and
I've been lecturing at Yale, Rensselaer
Polytechnic Institute, Case Western,
Boston University, Babson College,
and a bunch of others. It isn't the kids'
fault, it's the ARRL's for doing its best
to keep ham radio a secret hobby for
retired old white men, as represented
by the League’s board which you and
the rest of us have elected. And
re-elected. And then re-elected again .

. Wayne

Del Harper KC4ZQP, Portland OR
Wayne, | have been a subscriber 1o 73
Amateur Radio Today for several
years now and | must admit that | find
your attitude towards life and creating
accomplishments refreshing. | lotally
agree with you that people should
lake responsibility for their actions and
quit blaming everyone and everything
else for their current state of being. |
believe that | am the sum of all the
choices that | have made during
my life to date, and if | have a problem
with where | am at or what | am doing,
| am the one that | should talk to in
order to fix it. | am proud of my accom-
plishments as well as my screw-ups.

Once agaln, thank you for all the
enjoyable hours learning about the
hobby and the field of electronics that
you have provided me since | have
become a member of the amateur
radio community. 73]



You get more features for your dollar with the

REP-200 REPEATER

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

Kit $1095; wé&t only $1295!

- = REP209 REPEATER

_—

o Available for the 143-174, 213-233,
420475, 902-928 MHz bands

+«FCC type accepted for commercial
service n150 & 450 bands

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

«Open or closed access nutn-patr:h,
toli-call restrict, auto-disconnect.

» Reverse Autopatch, two types.

o« DTMF CONTROL: over 45 functions
can be controlled by 4-digt dtmf
command, via ratio or lelephone.

------

peater, enable either open or closed
access for repeater or autopaich, and
enable toll calls, reverse patch, ker-
chunk filter, site alarm, aux rovr.

«Change cw speed and tone, beep
delay, tasl bmer, and couriesy bDeep
type at any time by owner password
protected dtmf commands.

« Auxiliary receiver input for control or
cross linking repeaters.

» Color coded LED status indicators.

«Owner can Inhibit autopatch or re-

REP-200T Voice Message Repeater. As above. except
inciudes Digital Voice Recorder. Allows message up to 20 sec. to be
remotely recorded off the air and played back at user request Dy
DTMF command, or as a periodical voice id, or both. ...... kit $1145, wit only $1385

ACCESSORIES

COR-3 REPEATER CONTROLLER.
Features adjustable tail and time-out
imers, solid-state relay, courtesy beep,
and local speaker amplifier. . kit $49

CWID. Diode programmable any time in
the field, adjus.iable tone, speed. and
timer ..Kit $59

COR-4. Er::m lete CDR and E‘PﬂD all
on one board. CMOS logic for low power
consumption EPROM rammed;
specify call kit $99, wét $159
COR-6.COR &

Real Voice ID :":

on one board ﬁ‘

Digital ic records

up to 20 seconds Q o

of your voice &

Can record multiple id messages. Tail and
time-out timers, courtesy beep, solid-state
relay to key transmitter. kit $99 w&t $149

Versatile DVR-1 DIGITAL VOICE
RECORDER Module As a voice ID'er
for repeaters, records your voice, using
the built-in microphone or external mic.
Just the thing for fox hunt xmitr id! May
also be used as a contest caller to play
Dack one or more messages through your
transmitter at the press of a swilch. Used

REP-200C Economy Repeater. Like REP-200, except uses
COR-6 Controller (no DTMF control or autopatch). Features real-voice
R N i Kit only $795, w&t $1095

radio %M
I audio output of a receiver

REP-200N Repeater. want to use your ACC controller, etc.? No problem!
We'll make you a repeater with rf modules only. . Kit only $695, wi&t $995

XMTRS & RCVRS FOR REPEATERS,

AUDIO & DIGITAL LINKS, TELEMETRY, ETC.

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

FM EXCITERS: 2w continuous
duty. TCXO & xtal oven options,
FCC type accepted for com']
high band & uht.
« TAS1: 50-54, 143-174, 213-233
MHz ...... kit $109, w&t 3189,
« TA451; 420-475 MHz
.. Kit $109, wit 5189,
- TAS01: 902-928 MHz,
(0.5W out), w&t 3219,

VHF & UHF AMPLIFIERS.

For fm, ssb, atv. Output levels from
10W to 100W. Several models starting at $99.

FM RECEIVERS:
« R144/R220 FM RECEIVERS for 143-174
or 213-233 MHz. Sensitive front end,
0.18uV, both crystal & ceramic if filters
plus helical resonator front end
for exceptional selectivity: >100dB at
+12kHz (best available anywhere')
Flutter-proof hysteresis squeich;

i kit $149, wst $219

. FH-E‘F FM RCVR, for 420475 MHz
Similar to above kit $149, wil $219

= RS01 FM RCVR, for 902-928MHz
Triple-conversion, . $169, w&t $245

« R76 ECONOMY FM RCVR for 28-30, 50-54, 73-76, 143-174, 213-233 MHz,
wic helical res, if selectivity >100dB at £12kHz Kits $129, w&t $219

R76 MONITOR FM RCVR Kit for 10M, 6M, 73 MHz, 2M, hi-band, or 220
MHz. IF selectivity 60dB at +12kHz. Great for monitonng repeaters,
amateur calling frequencies, or packet radio ws and for kisten-

ng to commercial two-way radio, police/fire frequencies, or weather forecasts.

Good starter kit, 100; easy to assemble and align. e —..Kit only $59!

« R137 WEATHER SATELLITE RCVR for 137 MHz. Special if filters tailored for

wideband fm. Lowest cost receiver available ....... kit only $89, w&t $149.

« We also have preamps and receiving converters for 137 MHz, and we carry the
Weather Satellite Handbook by Ralph Taggart.

« Buy at low, factory-direct net prices and save!
- For complete info, call or write for free catalog.
(Send 52 for overseas air mail,)

» Order by mail, fax, or phone(s-12 AM, 1.5 PM eastern time)
« Min. 55 S&H C.hal"gE for first pound plus add’l weirght & msurance
» Use VISA, Mastercard, check, or UPS C.0.D.

as a it can record the
up to 20 sec
of anything you might want to recall later
Play back as
often as you
hke through a
small external
speaker Ex-
tensive man-
ual tells how
to use multiple
messages and
adapt to many

applications.
. kit $59, wé&t $99

TD-4 SELECTWE CALLING Mod-
ule, Versatile dimf controller with 1
latching ﬂutlput. Mutes speaker until
someone calls by sending your 4-digit tf
code. Or use it with a long tt zero digit to
alert anyone in club. Also may be used to
control autopatch or other single device.
........................................ kit 549, wat $79

TD-2 DTMF DECGDER}CDNTHDb

LER. 16 digits, programmable, toll-call

restrictor. Can turn 5 functions on/off.
...................... kit $89, wired & tested $149

AP-3 AUTOPATCH. Use with TD-2 for
repeater autopatch. Reverse patch and
phone line remote control are std,

kit $89, wired & tested $149

AP-2 SIMPLEX AUTOPATCH Timing
Board Use with above for simplex oper-
ation using a transceiver kit $39

TD-3 SUBAUDIELE TONE DE-
CODER/ENCODER, Adjustable for
any tone. Especially for repeaters, with
remote control aclivate/deactivale provi-
SIONS kit $29, wired & tested $59

DATA MODEMS

MO-202 FSK DATA MODULATOR &
DE-202 FSK DEMODULATOR. Runup to
1200 baud digital ngnals through any fm
transmitter &

receiver ) E‘ ﬁ—
Radio-link &\ )j'l

computers, =

telemetry ' _""— —

eic kit ea $49, wit ea 5?9

9600 BAUD DIGITAL RF LINKS.
Low-cost packet networking system,
consisting of MO-96 Modem and special
| versions of our 144, 220, or 450MHz FM
Transmitters and Recewers Interface
| directly with most TNC's. Fast, dicde-
switched PA's output 15 or 50W. CALL

Low Cost GaAsFET

PREAMPS

LNG-(*)
ONLY $59

wired&tested

FEATURES:
« Very low noise: 0.7dB vhi, 0.8dB uhf
« High gain: 13-20dB, depends on freq
» Wide dynamic range - resist overioad
» Stable: low-feedback dual-gate FET

*Specily tuning range: 26-30, 46-56, 137-152,
1582-172. 2710-230, 400-470, B00-560 MHz

90-120, 120-150, 750-200, 200-270, 400-500 MHz.

LNW-(")
MINIATURE
N PREAMP

ONLY 529 xit, D44 wiceanrestes

-Ga.ﬁ..gFErPrea:rglsmTartnLHG.E:
cept for low cost & small size.
Only 5/8W x 1-5/8°L x 3/4"H. Easily
mmiﬁlnn'ramyradros

*Specily tuning range: 25-35, 35-55, 55-90,

LNS-(*)
IN-LINE
PREAMP

ONLY 389 kit 51 19 wired&tested

= 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, or 400-500.
HELICAL RESONATOR
PREAMPS

GaAs FET preamps [Eﬂq
with helical reson- | ¥ e
ators reduce inter- A=t
mod & cross-band

interference in critical applications.
MODEL HRG-( * ), $80 vhf, $110 uhtf.
*Specify luning range: 142-150, 150-162, 162-
174, 213-233, 420-470,

Low noise ~ ;é;'r_r_.:-‘t"ﬂhl_ ‘ﬂn: - Tl -_

converters to i R Devenia :I.

receive vhf R iy <k

and uhf F e L)
— S "

bands on a T

10M recever.

e [nput 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).

« Kit less case $49, kit w/case & BNC

jacks $74, wkt in case $99.

TRANSMITTING
CONVERTERS

Models to
convert 10M ssb, cw, fm, eic. to 2M, 220,

X2 for vht and XV4 for uhf.

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

ham ronics, inc.

65-D Moul Rd; Hilton NY 14468-9535
Phone 716-392-9430 (fax 9420)
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Number 3 on your Feedback card

FCC May Change RFI Rules

Vanity Calisigns On The Way

The Federal Communications Commission
has proposed permitting manufacturers and
suppliers of computers and computer periph-
erals to market their equipment without having
to apply for equipment certification. The re-
quirement for FCC approval would be
dropped under ET Docket 95-19.

Currently, these devices must conform to
FCC certification to ensure that they do
not cause interference to radio services,
including the ham bands. This certification
iInvolves specific measurement data and
a detailed product description to be submitted
to the Commission’s laboratory for review and
approval.

The process can take a month or more.
The industry estimates that eliminating the
wait could save the computer industry some
250 million dollars per year. The FCC de-
scribed the current regulations as burden-
some to manufacturers and says this new
procedure would align FCC requirements
for personal computers with those “"used

On February 1, 1995, the FCC released
the full text of the Report and Order covering
how amateurs may obtain the callsigns
of their choice. The system, outlined in
last month's QRX (April, 1995, page 8),
consisting of four “gates,” is at the heart of
the Commission’s plan. The full text is sever-
al pages long, and places emphasis on
the fair and equitable distribution of vanity
calls.

Priority is given to to close relatives of
deceased amateurs to obtain their old signs,
followed by Extra Class, Advanced Class, and
finally, to any licensee. As expected, the fee
is set at $70 for ten years. Announcement of
when you may apply for a vanity call will be
made by public notice, so keep your eye on
this space in the next couple of months. The
system should kick in as soon as the Form
610-V is available. TNX W5YI| Report, Febru-
ary 15, 1995,

Romeo Zulu Whiskey
to QSY

After two years as our Senior/Technical Ed-
itor, Charlie Warrington WA1RZW has seen
the light, and is leaving the staff of 73 and Ra-
dio Fun. That's because Charlie is moving up
the frequency spectrum to write about light—
he'll be documenting products as a Technical
Writer for a leading manufacturer of re-
flectance and laser devices. Thanks, Charlie,
for your dedication and creative energy over
the past couple of years!

Mike Nugent WB8BGLQ is taking over the
position of Senior/Technical Editor here,
and we all want to wish Nuge the very
best. Nuge will draw on his previous experi-
ence as Consulting Editor at 73 back in 1990
and 1991. He has also worked on the publica-
tions Portable 100, PICO, and pb: Your
Powerbook Home Companion. Welcome
aboard Nuge!

More Space Hams

successfully in other parts of the world.”

The streamlined new process would be
based on the manufacturer's or supplier's
Declaration of Conformity. TNX ARRL;
Florida Skip, March, 1995.

Bright Future

If you've been procrastinating about up-
grading your license class, this will make
you really feel like a loser. Pictured on this
page is nine-year-old Samantha Sanford
AA3JS. Samantha passed her Novice ex-
am at age eight on May 3, 1994, gave up
TV for the summer and fall, then passed
her Extra exam on December 21, 1994,
just eight months later!

Samantha enjoys making new friends
on CW and SSB, and she loves to rag-
chew with all the local club members of
the South Hills Amateur Radio
Club, of which she was voted Ju-

: 8
e

FPhoto A. Stefan Leca YO8RCWV at the Empire State
Building’s Observatory in New York City. (Photo by
George Pataki WB2AQC.)

nior Select Person for the 1995
term. She is often the net con-
troller for the weekly 2 meter net.
She has also been active in Field
Day activities and has set up a
ham radio exhibit at her elemen-
tary school.

Samantha aspires toward the
science or engineering disci-
plines, sparked by her involve-
ment in amateur radio. She offers
the following advice for those
thinking about taking an amateur
radio exam: Study, study, study;
practice, practice, practice; then
have fun, fun, fun! TNX Robert
Sanford AA3FI.
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Two more US astronauts have joined
the ranks of amateur radio, according to
the ARRL, as reported in the X-mitter.
Both are expected to fly aboard the Space
Shuttle Endeavour during an upcoming
launch.

Pilot William G. Gregory is now licensed
as KC5MGA and Payload Commander
Tamara G. Jernigan is now KC5MGF. Both
sat for exams on January 19, and were is-
sued callsigns on January 25, thanks to

Photo B. Samantha L. Sanford AA3JS (age 9).

electronic filing with the FCC—a new fea-
ture for the Commission. TNX Penn Wire-
less Association’s X-mitter; ARRL.

Long Walk

Romanian travelers Lavina Tatar and
Stefan Leca YOBRCW are touring the
world on foot! The pair left Romania
on their “Journey for Peace”
August 17, 1992, and have walked
across 24 countries so far, wear-
ing out 106 pairs of shoes. On
route, Stefan (see photo)
has used 16 different callsigns, in-
cluding TAGRCW, JYOQRCW,
A45RCW, 7Z1RCW, 9K2RCW—
well, you get the idea.

So far they have been received
by King Hussein of Jordan JY1,
Sultan Qaboos of Oman A45AA,
Prince Talal bin Abdulaziz of Saudi
Arabia HZ1TA, Prince Titiphan of
Thiland HS1LY, and many others.
The total trip is expected to end in
Romania, taking a total of three
years. TNX George Pataki
WB2AQC.




BASIC STAMP MODULES"

Stamp-sized modules run BASIC

BASIC Stamp | Module (BS1-IC)

8 general-purpose I/0 lines

256-byte program space (100 instructions)
4-MHz clock (2400 baud serial, etc.)

$34, $54 with carrier board*

* Carrier boards provide battery clips, prototyping
area, programming connector, and reset button

(BS1-IC carrier shown). BS2-IC
= f'i i = 24 ] PWR
BASIC Stamp Il Module (BS2-iC) mds b
16 general-purpose 1/0 lines =g ol .
2048-byte program space (600 instructions) mds i
20-MHz clock (9600 baud serial, etc.) ;; 3 i 2 [ dig
$49, $69 with carrier board* P7 ] 12 1 pe

These new BASIC Stamp modules are the latest in BASIC Stamp computers.
They're perfect for numerous applications, from control- ling model trains to monitor-
ing factory sensors. They have 8 or 16 1I/O lines, which can be used for a variety of digital and
analog purposes. And like the original BASIC Stamp, these modules are programmed in BASIC. Our special
“PBASIC” language includes familiar instructions, such as GOTO, FOR...NEXT, and IF...THEN, as well as SBC

instructions for serial 1/O, pulse measurement, and button debounce.

The BASIC Stamp Programming Package contains everything you need to program Stamps using your PC. The
package includes our editor software, programming cables, manuals, application notes, and free technical
support. The package is available for $99; Stamps must be purchased separately.

PIC16/17Cxx DEVELOPMENT TOOLS |/ o

Work With PICS iﬂ assembly lang_uage & C can contact us more easily than before!

Send email to info@parallaxinc.com
Ftp to fip.parallaxinc.com
Browse at http//www, parallaxinc.com
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ClearView In-Circuit Emulators

20-MHz in-circuit debugging for PIC16C5x/64/71/84/...
Set breakpoints, step through code, and modify registers.
Friendly DOS and Windows software.

$599 each! (separate units for “5x” and “xx” PICs)
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PIC16Cxx Programmer
Programmer for PIC16C5x/64/71/74/84/...

= Docs on disk; user-supplied cables* = $99
p/:l:}‘] |_|__ /\ Ne Printed manuals; cables; power supply = $199

3805 Atherton Road, #102 = Rocklin, CA 95765 = USA
(916) 624-8333 » Fax: 624-8003 » BBS: 624-7101 » Internet: parallaxinc.com

ClearView is a trademark and BASIC Samp & the Parallux logo are registered trandemarks of Parallax, Inc. = PIC is a regitstered trademark of Microchip Technology, Inc 0335A
Features and prices sulbyect o0 change without notice. = Prices are U S pnces only; prices n other countries may vary, * Progmmmer “Hobbyist Pack”™ requires MS Windows 3.1 for printing docs
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Number 4 on your Feedback card

Builder’s Guide to
the Universe

A beginner’s guide to home-brewing.

here’s no question about it, 1 like to

build electronic kits. From the old
Heathkits to the baggie of part Kits, | do
like the smell of molten solder. But. there’s
more to ham radio than just stuffing a PC
board with pieces parts. I also enjoy design-
ing my own gear from the ground floor. If
nothing else, it's a learning experience. |
may not know everything there is to know
about power MOSFETS, but | sure can tell
you how not to use them. Ah yes.
the utter shock of seeing bits of
TO-220 case parts heading your
way after the explosion. Great
fun!

To me, that's part of our past
as radio hams, building and de-
signing our own equipment. I al-
so enjoy the challenge of taking a
project from just an idea to a
working unit.

A Widget

What's it going to be”? That's not as easy
as it sounds. ['ve built many a project and
not had the slightest idea of what it’s sup-
posed to do. | don't have the talent to de-
sign a new multiband PLL computer-con-
trolled rig. So. 1 don't try. On the other
hand, I love to play with a new IC that will
do strange and wonderful things with just
two capacitors and a diode. There's nothing
quite like the feeling of conquest 1 get from
making a micro-powered op amp with a
2.5-volt reference diode do its thing.

| try to avoid re-inventing the wheel,
Let’s face it, there are only so many ways
to build an antenna tuner or a field-strength
meter. However, you can improve on most
designs you may run across or add in fea-
tures you wani.

As a general rule | set many years ago. |
try not to get involved with complex me-
chanical projects. | tried to build a power
amphher for 2 meters using a single high-
power tube. The amplifier required a vast
array of pipes. pumps, seals. motors and
other goodies. After months of working on
this project. 1 tracked down most of the
problem to a pair of bad seals. There's not
much you can do with a pair of bad seals,

10 73 Amateur Radio Today » May, 1995

by Mike Bryce WB8VGE

so | had them shot. That's why [ keep my
distance on overly complex mechanical
projects.

Design your project around easy-to-find
parts. Although the project may be a one-
time shot, perhaps someone in the radio
club vou belong to wants to duplicate it.
That surplus warp plasma coil you picked
up at the Dayton Hamvention two years ago
may not be easy to find. If nothing else, you

“To me, that’s part of our past as radio
hams, building and designing our
own equipment. I also enjoy the
challenge of taking a project from just

an idea to a working unit.”

may need a replacement part for your own
use. Perhaps your little project may turn out
to be really something special: then by all
means you |l need a solid source for all the
parts. Who knows, you may want to write
up the project and send it to 73 magazine
for publication. A project with a parts list
naming several sources will always be
ahead of the rest on the editor’s table. Pan
sourcing and the ability to duplicate the
project should be high on vour design list.

Unless the project uses one or two ICs
and a handful of parts, it's PC board time.
Designing one isn’t hard to do, and there
are several computer programs made jusl
for laying out PC boards. 1 find laying out
PC boards to be a kind of brain health food
for me.

First Steps

You need some sort of a plan for your
project. Even God had a plan, and you need
one too. It does not have to be fancy, just
some thoughts on paper will do. I prefer to
use the backs of crane safety report forms
myself. They re just the right size for drafi-
ing out a circuit.

Next, vou'll need to specify how vou're
going to proceed with your project. | usual-
ly start with a block diagram on paper, then

expand the blocks by adding bits and pieces
of the circuit. We're still talking about just
ideas, with no actual circuits being laid oul.
If I think I will need an NPN switching tran-
sistor, I'll draw out the basic idea and then
add in the required support parts later.

As the blocks become full of ideas, it's
time to do some mental circuit checking.
Now 1s the time to stare into space while
vour wife vells at you for staying too late at
the last hamfest. All this time,
while you're catching hell, you're
working on the how and why of
your project. When things quiet
down, smile and say, “You're
right dear.” and go back for some
more circuit design!

After I've worked out most of
the circuit in my head, it’s ime to
start building up the circuit in real
time. | use a prototype board for
all my logic circuits. Perf-board is great
stuff, but not for trying out a new digital de-
sign. It’s a hassle to solder in a part, test, re-
move and then solder in a new part. If noth-
ing ¢lse, the parts you end up removing usu-
ally go to the trash can. The prototype board
is the only way to go when it comes to digi-
tal or analog circuits. It’s the fastest way to
make changes without heating up the sol-
dering wron.

| don't use this method for testing out RF
designs. Instead, | use a hunk of double-sid-
ed PC board material. I solder in the parts in
a skywire/ugly building fashion. After a few
weeks ol work, you can really go through
the solder this way.

Build in stages. If you're working on a
small receiver, then start with one section.
Design that section and test it before mov-
ing on to the next. You might want to start
with the VFO, then the buffers and BFO.
After these stages are working, design, test,
and refine the audio section and power sup-
ply. | use a bench power supply to operate
my umt under design. It's much faster that
way. since | don’t need 1o rebuild this basic
building block.

As | work my way through the project, |
usually find my thinking is 180 degrees out
of phase. In other words, it don't work. It



MFJ HF/VHF SWR Ana

. . . Read your antenna SWR from 1.8 to 170 MHz continuously . . . built-in
grequency counter. . . smooth vernier tuning . . .

—
—
L]
— .

| 10 digit LC
MFJ-259 handheld
MFJ-259 Univeral SWR Anaf}‘:fr“‘
$219°° lets you read your antenna
SWR from 1.8 to 170 MHz quickly and
easily without any other equipment!

MF]'s exclusive RF Resistance
Meter™ lets you measure RF resistance
up to 500 ohms at minimum SWR.

Has built-in 10 digit LCD frequency

counter and smooth vernier tuning.
You get four instruments in one . . .
lﬂ-diFil frequency counter ... RF
signal generator. . .
RF Resistance Meter™
Measure antenna resonant
frequencies and 2:1 SWR bandwidths.
Adjust mobile antennas, antenna tuners
and matching networks in seconds.

SWR An'alyze:r”i s

Measure RF resistance, inductance,

capacitance, resonant frequency of tuned
circuits, transmission line velocity factor
/impedance/ loss. Test RF chokes,baluns.

MFEJ-209, $109.95, same as MFI-

259 less frequam:;j counter and RF
Resistance Meter™

See free MF] catalog for complete

line of MFJ SWR Analyzers™.

IFJ-949E 300 W Tuner

J-949E Wnrld's most popular

g@es antenna tuner covers 1.8-30
MHz, has lighted peak/

-age Cross- Needle SWR/

tmeter, 4:1 balun for balanced lines

full size 300 watt dummy load.

Versatile 8 position antenna switch

you pre-tune MFI-949E into

imy load to minimize QRM.

Custom inductor switch was

-fully engineered to withstand

eme voltages and currents.

Cabinet is chemically etched to

J's bond tough baked-on paint.

VHF/HF Packet TNCs

1270C
L9

MFJ-1270C super TAPR TNC

1e has a world wide reputation as

most reliable packet TNC in the

1d -- many work 24 hours a day for

rs without a single failure!

Fully TAPR TNC-2 compatible,

F and HF operation, free AC power

ply, new enchanced mailbox

andable to 512K with auto/reverse
I forwarding, WeFAX mode lets
print weather maps, optional

r-in 2400/9600 baud modems,

.S interface, MFJ Host mode.

MFJ TNC/Mic Switch
12728

-

Switch between your TNC or
rophone by pushing a button!

Just plug pre-wired cables into

r rig's mic connector and TNC.
Plug-in jumpers let you use nearly
rig with 8 pin mic connector.
J-1272B, $34.95 /MFJ/TAPR TNC2
ies: MFJ -l 272BX/PK-232;
J-1272BYV/KAM VHF/KPC3;
J-1272BYH/KAM HF Port;
J-1272BZ/PK-88, $39.95 each.

8 pin RJ45 modular phone jack re-
e B with M in model number above.
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MFJ-1278B Mlllli-Mode Data Cunlroller

Use this 5
MFJ-1278B, your sopg@es

transceiver and
computer to transmit and receive dlgltal communications! You'll
discover a whole new world of ham radio and communicate in ways
you never knew existed on our ham bands.

The world class MFJ-1278B Multi-Mode and MultiCom™
software is packed with features no other multi-mode gives you.

You get /0 digital modes . . . Packet, AMTOR, PACTOR (at no
extra cost), RTTY, ASCII, Navtex, Color SSTV, 16 Gray Level FAX,
CW and Memory Keyer plus an enchanced 32K Mailbox.

You'll have fun joining worldwide packet networks and exchanging
color SSTV pictures with your buddies around the world. You'll marvel
at full color FAX news photos as they come to life on your screen.
You'll see weather changes on highy detailed weather maps in all 16
gray levels. You'll eavesdrop on late breaking news as it happens on
RTTY. You'll enjoy error free HF QSOs on PACTOR and AMTOR and
receiving packet mail in an enchanced 32K mailbox. Want to copy
some CW? Just watch your screen.

MFJ-1289, $59.95. MultiCom™

MFJ halfwave vertical Antenna

6 bands: 40, 20, 15, 10, 6, 2 Meters . . . Nﬂrmﬁalmrgrmuufneeded’

Operate 6 bands -- 40, 20, 15, 10,6 MFI-1796
and 2 Meters --with this MFJ-1796 $190°s
ground independent halfwave vertical
antenna! No radials or ground ever needed!

It's only 12 feet high and has a tiny 24 inch
footprint! You can mount it anywhere from ground s
level to the top of a tower -- on apartments, condos, e
small lots, even on motorhomes. Perfect for |
vacations, field day, DX- pedition, camping.

Frequency selection is fully automatic -- all you do
is transmit. Its low angle of radiation really reachs out
and brings in DX. Omni-directional. 1500 watts PEP.

Efficient end loading, no lossy traps. Entire length
is always racllahng Full size halfwave on 2 and 6
Meters. HI? power air-wound choke balun :
eliminates feedline radiation. Adjusting one band has i
minimum effect on other bands. Add $20 s/h.

Easy to assemble -- you'll have it on the air in an afternoon.

MFJ's world famous 3 KW Versa I'unar V

Here's why the MFI- MFJ 989C . .
989C is the finest 3 KW 349 mammm
antenna tuner money can buy .

Two massive 250 pf |
transmitting variable capacitors can |
handle amps of RF current and
6000 RF volts. Logging scales. . -

Precision ball bearing roller inductor, three digit turns counter and

spinner knob give you exact inductance control for minimum SWR.

Lighted peak/average Cross-Needle SWR/Wattmeter has 200/2000
watt ranges. Super heavy duty current balun has two giant 2'/2 inch
powder iron toroid cores wound with Teflon® wire.

Six position ceramic antenna switch has extra large contacts. Flip
stand, dummy load, one year unconditional guaraniee, aluminum cab-
inet, tough baked-on paint, locking compound on nuts/bolts, handles
3 KW PEP, 10'/zx4'/2x15 in. Meter lamp needs 12 volts. Add S13 s/h.

software and cables.

i-
#

shortwave receiver kit and listen to
rtwave signals from all over the
Id with just a 10 foot wire antenna.
Has RF stage, vernier reduction

MFJ No Matter What™ Guarantee

MFJ's famous one year No Matter What™ unconditional
guarantee means we will repair or replace (at our option) your

e, smooth regeneration, five bands.

MFJ product sold in this ad no matter what for a full year.
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MFJ-1786
*299°

Tiny 36 inch
diameter high
efficiency loop
antenna covers 10-30
MHz continuously S
with low SWR. Handles 150 witu-.

Ideal for home installations where
space is limited-- apartments, condos,
small lots. Take on trips.

All welded construction.

Remote cnntml has Automatic
Band Selection™, Cross-Needle SWR/
Wattmeter. No cnntrnl cable needed.
Use batteries or 110 VAC. Add$20 s/h.

No ground or tuner needed.

MFJ-1782, $269.95, like MFI-
1786 but remote control has only
slow/fast tune buttons.

Dual Band Mobile Ant.
Mobile Antenna for 144/440 MHz
MF ] dual
band magnet MEJ'HE:B %
mount mobile ‘&% [
antenna for 144/440 MHz ,

has 19 inch stainless steel '
radiator, low SWR. For ‘
mobile rigs with SO-239

UHF connector and handie-talkies
with included BNC adapter.

5/8 Wave Mnl:ila Ant.

Maximum MFI-1728/B
Gain'" 5/8 s 45
Wave 2 Meter
magnet mount mobile anten-
na has stainless steel radia-
tor, 12 ft coax, low SWR.
UHF mobile (MFJ-1728) or
BNC handie-talkie
(MFIJ-1728B) connector.

5/8 Wave Ground Plane
$19.95 gets MEL1750
. you a 2 Meter 5/8 )
I wave ground plane home =
| station antenna! Youget =
- the highest gainofany =~ @
- single element antenna,
- shunt fed matching,
ceramic insulators.
MFJ-1752, $19.95, for
220 MHz.

. * 77

Nearest Dealer/Orders: 800-647-1800

Technical Help: 800-647-TECH (8324)
* | year unconditional guarantee * 30 day money back
guarantee (less s/h) on orders from MF] * Free catalog

MFEJ ENTERPRISES, INC.
Box 494, Miss. State, MS 39762
(601) 323-5860; 8-4:30 CST, Mon-Fn.

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

MF] ... making uﬂht @ mmﬁ{g?n{e

Prives amd spec |.l'|: I1II|-1'|H subject to l:hun pe 0 19V




never seems to make a bit of sense to
me why a circuit would work perfectly
on paper. only to do the damnedest things
in real life. This brings up an important
step in building vour own gear—the paper
work.

Keep Track of Your Paper Work

It’s true! You're really not done with any
project until the paper work is finished. |
have a hard time with this myself.
Once the project starts taking
form, it’s so easy to lose track of
the changes made to it. I end up
with several dozen versions of the
project, having no idea what ver-
ston worked and what one pro-
duced smoke. I've now gotten in-
to the habit of writing down the
date and version number someplacé on the
schematic. This way, | have some idea of
what I've been working on.

| start with a large sheet of drawing pa-
per. | build the circuit based on the outline
and block diagrams on my cheat sheets, As
| assemble the circuit, I test and confirm its
operation, then I transfer the details onto
this sheet.

After | have the circuit working on the
prototype board, I tear it all down and start
to rebuild the circuit once more. But this
time | use the schematic | created during
the testing phase. It goes without saying, |
usually screw up somewhere along the way
and need to make changes on the schemat-
ic. Of course, changing the problem on pa-
per still requires changing the circuit on the
prototype board as well.

“I get madder than a Klingon in a
room full of Tribbles when I see a

PC board with a zillion wires
emerging from it.”

If all goes as planned, | have a working
project on my hands, but I'm not done yet.
There are still a few more steps required
before I move on to my next idea. As |
mentioned earlier, a PC board is the only
way to build today. So, if | consider the
project worthy of a board, I then start to lay
out the basic design of the circuit, again on
paper.

| usually have some idea of what and
how many types of inputs and outputs the
project will require. A keyer, for example,
will need at least five wires to and from the
PC board. My designs differ from most of
the designs you may be used to, as | like to
employ some sort of PC terminal block or
header. | get madder than a Klingon in a
room full of Tribbles when | see a PC board
with a zillion wires emerging from it. A
terminal block or header makes
the board easy to install, use. and
repair.

Perhaps the best thing to hap-
pen to PC board layout has been
the computer. No more cut-and-
paste with tape and donuts on
plastic. Now, a computer will al-
low you to lay out a circuit and
move one or more traces or pads in sec-
onds. There are PC layout programs for
DOS. Windows and the Macintosh. How to
use these programs is a bit more than 1 want
o get into right now, but most are easy to
learn and use.

After you have your PC board laid out,
it’s time to make a trip to the local copy or
graphic arts shop. Here, | have a larger than

TOLL
FREE

FT-840
All-Band
HF Transceiver

5 s
——

2m/440MHZ Maoblies

-800-666-0908

PRICING AND
ORDERS ONLY

FT-51R
2m/440MHz
Handheld

Compact HF Transceiver
Remote Front Panel Design

L

FT-5100, FT-5200

FRG-100 SHORTWAVE RECEIVER

CALL FOR ALL YAESU RADIOS & ACCESSORIES

FT-530
2m/440MHz
Handheld

NEW EQUIPMENT PRICING AND ORDERS 1-800-666-0908 OUT OF STATE
TECHNICAL, USED GEAR, INFO 203-666-6227 24HR FAX 203-667-3561

Hours:
M-F 10-6.
SAT. 10-4
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& LENTINI COMMUNICATIONS INC.

21 GARFIELD STREET, NEWINGTON, CT 06111

C.0.D.s Same Day
OK Shipping




TH-79A (Deluxe?l

FM DUAL BANDE

Information at your fingertips. Everything you need to know about operating the new
TH-79A(D) FM dual-bander (144MHz/440MHz) can be viewed in its unique dot-matrix LCD
with alphanumeric display, No need for the manual. In addition to this innovative guide
function, the TH-79A(D) sports a user-friendly menu system, providing easy access to the
many powerful features of this slim-line handheld transceiver. Such as 82 non-volatile
memory channels with 1D, DTSS and page functions, and a DTMF memory function
for autodial operation. Full-crossband duplex operation is available, as 1s the ability to
receive two. frequencies on the same band (VHF+VHF or UHF:UHF) simultaneously.
And thanks to the FET power module, long hours of operation are possible on one charge.
With the TH-79A(D), transceiver technology enters the 21st century.

KENWOOD COMMUNICATIONS CORPORATION

AMATEUR HADIO PRODUCTS GROUP

PO Box 22745 2201 E Dominguez SL. Long Beach, Caliomia 90801-5745

Customer supportBrochores (310) 639-5300

95ARD-1140 Regair Locasors/Parts (B00) KENWOOD Bulletn Board Serwice {BBS) (310) 761-8284

KENWOOD ELECTRONICS CANADA INC.

6070 Kestrel Road, Mississsuga Oriano, Canada L5T 158

“Specifation guarsnized for Amotewr bonds ondy
“Permt requrad Spachcotans guarsriesd for Amateut bondk oy

KENWOOD




one-to-one paper copy made ol the artwork.
A good quality copy machine that will do
enlarging will work too. 1 have the original
enlarged as big as [ can to fit the paper.
Many times | use the "B~ size paper, or 11
x 17 inches. If 1 have a double-sided board.
| make the top side of the board in red and
the bottom in black. Again, any good copy
center or graphic arts shop should be able to
do this for you at a fair price.

With the enlarged PC board traces at
hand, it's tme to get down and dirty. You'll
need a highlighter pen or two and a
night of reruns on TV. The object 1s to
follow each and every trace you made
against your schematic. Check ofl the
components on the schematic as you
follow the circuit on the paper. Use the
highlighter to mark sections of the PC
board you've checked, and those on
the schematic as well.

Aflter you have made yvour correc-
tions, it’s time to burn a board. Again, that’s
a bit more than [ want to go into right now,
but enough to say 1t’s not at all hard to do.
However, I've gotten lazy in my old age.
and now send the artwork out for a proto-
type or two to be made. | don't like to ron
and the resist pens are a pain in the butt.
Lucky for us, there are several companies
that specialize in making PC board proto-

types. FAR Circuits (18N640 Field Court,
Dundee, IL 60118) will do prototypes at a
fair price. Write to find out the finer details.

The price will depend on the size,
amount of extras like silk-screening and
solder mask, and if the board will be dou-
ble-sided with plated-through holes. A re-
cent project set me back $300 for two dou-
ble-sided boards with plated-through holes.
This was done by a company that makes
large runs of PC boards. They did the work
for me but 1 had to pay for it. Had | gone

“Why who knows, I may want to

build your version of a time

continuum projector for Field Day,

and I’ll need the plans!”

ahead with a run of the same boards. the
cost would have been about $8 each in lots
of 100. Even in short runs of 25-50 boards,
the price is quite reasonable. It’s now possi-
ble to have a PC board made for a club pro-
ject without the club’s accountant having
the big one.

No matter what route you take, the first
board more than hkely will have a bug or

two. The problem 1s, you'll never know it
unless you build the project on your new
PC board! Now this is what | call fun! No
matter how many hours I spend checking
the paper layout of the PC board. | usually
find something screwy with the final pro-
ject. It may be a case of having a resistor
placed too close to an IC or a terminal
block hitting a regulator. Or, 1" ve even been
known to forget a VCC run to a chip or
two. Again, make the necessary correction
and have a second board burned. And,
again, check the PC board out by build-
ing the circuit once more. This time
around, everything should be as good
as 1U's going to get.

The final part of the project 1s writ-
ing up some sort of instructions for the
project. Do vou really think you’ll re-
member what that jumper block does
three years from now? Gather all the
paper work from the original block dia-
grams to the final PC board layout and file
them away.

While this does seem to be a lot ol work
for a simple project, it’s well worth the time
and effort. The ability to reproduce the pro-
ject is a must for most editors. Why who
knows, | may want to build vour version of
a time continuum projector for Field Day,
and I'll need the plans! 73]

We specialize in CB radio modification

plans and hardware. Frequency and FM

conversion Kits, repair books, plans, high-

performance accessories. Thousands of

satisfied customers since 1976! Catalog $3.
CBC INTERNATIONAL

LOU FRANKLIN/KEN

F o BOX 31500X. PHOENIXx. AZ B5046

Owines

DigiCom > 64 Modem

i [ B e .L:

Features: Software-based PACKET that makes your
compuier emulate a TNC. Modem connects from
cassette port to RIG. Walchdog timer & reed relay
PTT standard. Power derived from Computer. Uses
crystal controlled 7910 chip, VHF and HF. Lock, TX &

RX LEDs. Free copy of Version 2.03 software
included.

Complete KitOnly ............$49,95

Assembled & Tested..........$69.95
CA Residents add 7.75% sales tax. S&H: $5.00
(Insured). Foreign orders add 20%. For more info
or list; send legal size SASE (55¢) to:

S  ALA Engincering T

2521 W. LaPalma #K = Anaheim, CA 92801 » 714.952.2114
Dayton Booths 332-333

14 73 Amateur Radio Today * May, 1995

To sell your products in 73 Amateur Radio Today |
call Dan Harper at 1-800-274-737 3. |

Whait would yeur oo in this condo? 1 iried the
whip om a box and the whip in the window
with a coiled tail, Only the TV in the nexi
condo heard me 59, A hum with un Omnil.oop
Just Iving on bis rool wis lking w every
hody, S0 1 put one up durdng the SuperBowl
when all the neighbors were busy, fed it with coax, Now ['m gelling
ot on A0 thry 10, Add 385 & /

im S59 d40m 579 7Sor80m 399 160m S$139

Technote $7 Info §1
Antennas West Order 800-926-7373
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Dayton Booths 332-333
T

BayCom
Modem

Low Cost Packet
for PC / Clones

Features: Software-based PACKET that makes your
computer emulate a TNC. Modem connects from
serial port to RIG. Walchdog timer & reed relay PTT
standard. Operates lrom 12VDC @ 100ma, wall op{:war
supply included. Uses crystal controlled 7910 chip,
VHF and HF. Lock & TX LrED indicators. Free copy of
Version 1.40 English software included.

4| e $59.95 Enclosure...... $10

Assembled & Tested Board ....... $79.95

Assembled & Tested in Box....... $89.95
CA Residents add 7.75% sales tax. S&H: $5.00
(insured). Foreign orders add 20%. For more info

or price list; send legal size SASE (55¢) to:

A%A Engineering =

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

fONLINE" US. i NAL CALL DIRECTO ¥

Hamcall online service gives you access to
over a million hams via your computer &
modem. Updated each month! Only $29.95
per year. Unlimited use - 24 hours a day -
you pay for the phone call.

800:282-5628 u’“"“‘“m’ FAX 703:894-9141

Route 4, Box 1630 - Mineral, Vi 2317
(S R = i~
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Rack Shelves

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

Byens Chassia Rite
Charles Byers K3IWK
5120 Harmony Grove Road, Dover, PA 17315
Phone 717-292-4901

Between 6PM and 9:30PM EST. Eves.
'Drlp Available"

Chassis Kils
Cabinel Kits
Assembled Cabinets
Slope Box Kits

" L
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THE ULTIMATE NOISE/INTERFERENCE REDUCTION AND FILTER UNIT

At long last, the most advanced noise reduction/filter unit
isnow available from JPS. DUAL DSP chips are used in the
NIR-12 to provide simultaneous bandwidth filter, noise
reduction (2 types) and tone removal. Both Spectral
Subtraction (NIR®) and Dynamic Peaking noise reduction
methods are included to provide reduction of IMPULSE
noises as well asatmospheric whitenoise. An AUTOMATIC
NIR® mode is included to set the noise reduction at the
optimum point, based upon the measured Signal-To-Noise
ratio of the received signal. A spectral notch filter provides
cancellation of multiple heterodynes from tune-ups, adjacent
channel carriers, CW, RTTY, or simular signals without
interfering with voice signals. The notch filter operates in
5 milliseconds or less. The super-selective FIR filters are
continuously variable in both bandwidth and center
frequency. Bandwidth is adjustable between 50 Hz and
3200 Hz. The user-friendly front panel gets you operating
on the air in the shortest possible ime. An internal access
to the dual DSPs is provided via RS-232 for experimenters.

Other fine JPS Amateur Radioproducts include: NIR- 10 Noise & Interference
Reducer; NRF-7 General Purpose Noise Reducer & Filter Unit; NTR-1
Wideband Noise and Tone Remover; SSTV-1 DSP Filter for SSTV; NF-60
DSP Spectral Notch Filter, 115VAC/12VDC adapter available

If you want the best, get JPS.

m JPS Communications. Inc.
"First and Finest in DSP Noise Reduction™

NIR-12
With Dual DSP

Features

+ Superior Audio Noise Reduction
- Atmospheric White Noise
- Automobile Ignition Noise
- Power Line Noise
- Static
- Computer/TV Interference
- Digs Out Weak Difficult-to-read Signals
- Greatly Reduces Listener Fatigue
+ Both Spectral Subtraction and Dynamic Peaking
Noise Reduction $
+ Manual and AUTOMATIC NIR® Noise Reduction

Control
* Operates on Audio From Any Radio
¢ Dual DSP Accessible Via RS-232

+ All Modes Usable Simultaneously
* Notch Filter Removes All Tones from Voice and
Operates in <b msec
+ Super FIR Filters provide:
- Fully Adjustable Bandwidth, Center Frequency
- "Real Time" Operation
- Very Steep Skirt Selectivity
- Greater than 60dB Ultimate Rejection
- Linear Phase; Minimum Passband Ripple
- Usable as Bandpass. Highpass or Lowpass

TOLL FREE ORDER LINE: 800-533-3819

We accept MC, VISA, Money Order, or Check ($US)
P.O. Box 97757, Raleigh, NC 27624

FAX: (919)790-1456 Technical Info: (919)790-1048

Compuserve: 71673.1254 Intemnet: jps@nando.net

Contact us for a dealer near you.
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Number 5 on your Feedback card

Wart Remover

Build this easy module to eliminate unsightly wall
parasites from your shack.

ost of them are small, black and ugly.

Every ham | know of has dozens of
them sucking up juice, even when they re
doing no work at all. They hide in the most
out-of-the-way places, yet they re always in
the way. They can suck the life nght out of
your standby battery banks if you're on in-
verter power. To top things off, they're ex-
pensive 1o buy il you need one. What are
they? They’re wall warts—small power sup-
plies you plug into the wall outlets.

Look around your shack. How many
wall warts do you have plugged in? Five,
10, or even more? They keep my inverter
on all the time and, just like parasites, they
suck power from the inverter even though
the device they're suppose to be running is
turned off.

Every time my wile wants to use an out-
let, a wall wart must be removed first. Of
course, she always manages 10 get the one
attached to the backup lighting system. After
replacing the batteries for that light for the
last time, |1 came up with the “Wart
Remover.” This simple project will allow
you to remove just about all the wall warts
from your shack. You can build your own
Wart Remover for about $40 or so. It's casy
to build and requires no special test gear to
adjust.

The basic module will replace up to four
wall warts, and you can add on a second
module if you want to remove more. If you
only have three or less (are you kidding?),
yvou need only build the circuit for your
needs. The Wart Remover will replace up to
3 amps worth of wall warts. An extended PC
board will hold up to eight regulators, and
you can piggyback another extended board
for a total of 16 regulators.

A Closer Look at Wall Warts

Most wall warts are nothing more than a
small transformer. diodes, and a hiter capac-
itor. In fact, if you rip one apart, you'll find
perhaps one diode. maybe two, and a small
filter capacitor. They have no active devices
inside. such as regulators or transistors.
They’re sealed up in plastic, making repair
almost impossible. When they go bad. vou
get a new one. With guts hike this, most wall
warts have very bad voltage regulation and
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leave plenty of npple on the DC they do
supply. Some wall warts supply only low
voltage AC to their loads.

Looking around my shack, the wall warts
| have come in several different flavors.
They’re either in 6-volt DC or 9-volt DC,
with some AC-only ones thrown in for good
measure, | use my main 12-volt battery bank
for all my 12-volt needs, thus I have no 12-
volt wall warts.

The Wart Remover
It’s simplicity itself. 1 wanted a project

that everyone could build. So, using off-the-
shelf parts that are easy to find was my first
goal. It also had 10 be easy to adjust. In keep-
ing with ham radio tradition, it had to be
cheap. 100.

What | came up with is a stock LM317
regulator circuit. The circuit is a standard
constant voltage type. | figured it would be
gasier on everyone to go constant voltage in-
stead of constant current because of the zil-
lions of different loads wall warts operate.

A PC board is used to speed up the pro-
ject. In fact, there are two PC boards. The

c1 03
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Wart Remover regulator schematic
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Figure 1. Wart Remover schematic diagram.



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 assigned feed-
back numbers, which appear on each
article/column and are also listed here.
Please rate each feature or column as
“Great,” “OK,” or “No Way.” Mail your
responses to: 73 Magazine Feedback.
70 Route 202N, Peterborough, New
Hampshire 03458.

Never Say Die
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Builder’s Guide to the Universe
Wart Remover

Review: Trident TR-1200
Wide-Range Monitor Scanner
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13 Carr's Comer
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17  Packet & Computers

18 Above and Beyond

DN AW -

19 ATV
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22 RTTY Loop

23  Ask Kaboom

24  Hams with Class
25  Special Events
26 New Products
27 Barter n Buy
28 Propagation

COLOR SLOW SCAN TV

] for the
SOUND BI.STER

DO~

Now send and receive Slow Scan TV with your Sound Blaster

compatible sound card in FULL COLOR!!! Easy and fun 1o usel

Send your own pictures and Receive in Robot 8,12.24,36 BAW,
Robot 36 & 72 COLOR and Scofty 1 4 2 in COLOR.

Sositiass ONLY $99.95
T e Totax  AUDIO ANALYZER —— 3098

Harlan Technologies ~ Fesisssessss

5931 Alma Dr. - Rockford, lllinois 61108

T ————— M
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Direct Digital Synthesizer Kits

DDS-3 S149 kit, $199 assembled.

» 2 Hz to 12 MHz, 2 Hz steps. Sine & TTL.
= Dip switch or parallel bus controlled.

* 3'x4" PWB. Requires +/-5 VDC.

« 5ppm internal crystal oscillator.

DDS3 PC: $199 kit, $299 assembled.
« § bit PC bus version of DDS-3.

» Sine output to +20dBm into 500.

» 0-70 dB step attenuator added.

* Provision for external clock added.
« \/-Basic and C software w/sources.

DDS4 PC $595 assembled only. ITHT7
» 5 Hz to 34 MHz,0.02 Hz steps,Sine & TTL.

» 32-bit DDS with 10-bit DAC.
« |SA bus compatible w/software.

-Call, Write, FAX or e-mail for catalog

Novatech Instruments, Inc.

1530 Eastlake Avenue East, Suite 303
Seattle, WA. 98102

(206) 322-1562 FAX (206) 328-6904
e-mail: novatech @ eskimo.com

H U G E 100 PAGE
CATALOG

® Communications Receivers

® Portable Receivers

® Scanners

® Amateur HF Transceivers

® VHF-UHF Transceivers
® HT's and Mobiles

® Amateur and SWL Antennas
® Accessories and Parts
® BRTTY and FAX Equipment
® Books and Manuals
This catalog includes prices!

Universal Radio
6830 Americana Pkwy. 73
Reynoldsburg, OH 43068
Tel. 614 866-4267
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US & International Callsign Lookup
Over 1,130,000 listings and 105 Countries

Includes UJ.S. Clubs & Military Stations.
ICALL DOS & windows program looks up:
name, address, expiration date, birth year,
license class, county, latlong, area code,
ime zone, elevation, beam heading &
distance between U.S. stations. Grd
Square. Retrieve by any data element on
PC, call, name and zip on the MAC.
undreds of new shareware porgrams are on this disc. For a
arger collection of software ask about the Electronics Software
L] o = jle|] EDRDM.
+ No hard disk required + Print Labels = Export to hard/disk
or floppy * TSR runs from text window = Updated every Apri
& Oct » Standing orders accepled =Dealer discount on 25 ¢
- Latest public domain PC software. Same low price of

$50.00 phus $5.00 shipping (U.S. only)

== [Electronics Software Compendium

— O The Elecironics Software Compendium
'l 5 is a collection of shareware programs and
. w=== / data files that pertain lo electronics, broad-

=2 casling, amateur radio and SWL activity.
Over 15,000 files in total. The disc is updated and issued
annually in April. Over 200 megabytes of PC and
megabytes of MAC software. Send your order lo Buckmaste
Publishing, $25.00 plus $5.00 shipping (U.S). Check
accepted.  FRUCKMASTER
Route 4, Box 1630 - Mineral, VA 23117
7038845777 - 800:282-5628

703:894-9141(Fax) :
E Intermnet info@buck com
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Is Your
Shack Grounded?

Ground all of your equipment chassis’s to a
single earth ground in one easy installation.
Money back guarantee, if not satisfied!

+54.00 SH each 2 ft....$11.95 | Custom
Mail check/money orderfo- 3 ft.._ . $16.95 | Lengihs
J.M.S 4 fi.....$21.95 |Avaiable

Stamtors, CT8e007 ~ oJ. Martin Systems
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X-BAND TRANSMITTER

= Miniature (2 x 3% Xx
1") GaAs microstrip
ransmitter pro-
vides 10 dBm centered at 10.525 GHz.
Integrated microstrip patch antenna elimi-
nates the need for an external antenna.
Advanced matching techniques secured
good temperature stability with low frequency
pulling. Great forlong-range testing of radar
detectors, calibration of radar receiving
equipment, and point-to-point communica-
tion links.

Complete Assembled System .........ccccccvvnne $39.00

Parts & Instruction Kit .......ccocoervervraeeerserenses $29.00
Plus $2.00 Shipping and Handling

INNOTEK Inc.

P.O. Box 80096, Fort Wayne, IN 46898
(219) 489-1711

Visa - MasterCard - Check - Money Order « COD
Money-Back Guarantee
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= 1§ 100% made in the US.A

XTPY
~_H Imagine

your calisign
on the
AR.E.
Classic Clock!

P L TS S

BAlRIN

(s $4.50 shpping in U.S forsagn orders FPO New Hampshure)

» Specily calisign.
» Choice of:simulated wainut, hight oak or black frame.
Send check or money order io:

Amatemr Radio
Excellence

Box 1551 » Manchester, NH 03105
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full-wave diode rectiher and filter capacitor
mount on one board. This board plugs mio
the main regulator board holding the LM317
regulators. You can add on a second, or
third, regulator board by stacking them. A
cable with a plug-on .156 center connects
all the boards together. As | mentioned earli-
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er. there is an extended PC board which will
hold eight of the LM317 regulators,

Each regulator board will hold four
LM317 regulators. Each regulator has its
own voltage adjust pot. You can build all
four regulators, or only one, adding more on
as your needs grow. Since each regulator can

Figure 2. PC board lavout and parts placement.

supply up to | amp of current, the trans-
former and rectifier/filter board should be
able to handle the required current. It's quite
possible to have up to 16 amps of current if
you add on two extended regulator boards
and fully load them down. However, we're
kKinda lucky on this as the loads wall warts
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CORPORATION (714) 458-7277 = FAX (714) 458-0826

~ ASTRON POWER SUPPLIES

* HEAVY DUTY < HIGH QUALITY » RUGGED « RELIABLE =

SPECIAL FEATURES PERFORMANCE SPECIFICATIONS

e SOLID STATE ELECTRONICALLY REGULATED * INPUT VOLTAGE: 105-125 VAC

* FOLD-BACK CURRENT LIMITING Protects Power Supply e QUTPUT VOLTAGE: 13.8 VDC * 0.05 volts
from excessive current & continuous shorted output (Internally Adjustable: 11-15 VDC)

* CROWBAR OVER VOLTAGE PROTECTION on all Models e RIPPLE Less than Smv peak to peak (full load &
except RS-3A. RS-4A, RS-SA, RS-4L. RS-5L low line)

= MAINTAIN REGULATION & LOW RIPPLE at low line input  All units available in 220 VAC input voltage
Voltage (except for SL-11A)

* HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE

* THREE CONDUCTOR POWER CORD except for RS-3A
MODEL VS-50M  ONE YEAR WARRANTY « MADE IN U.S.A.

* LOW PROFILE POWER SUPPLY
Colors Continuous Ics* Size lIIIII Shlplrln
MODEL Gray Black Duty [Amps) {Amps) HxWx Wi ht.ll
SL-11A " . T 11 2% = 7% = 9% 12
SL-11R P s 7 11 2%x7 *9% 12
SL-11S i . 7 11 2% x T% = 9% 12
SL-11R-RA . 7 11 %x7 x9% 13
RS'L SEH'ES | <« POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
Continuous IC8* Size [IN Shippin
MODEL Duty (Amps) (Amps] Hx W x Wt. (Ibs.
| RS-4L 3 4 3 x 6% = 7' 6
| RSl 4 5 3% x Y% * 7Y% 7
* 19" RACK MOUNT POWER SUPPLIES
RM SERIES Continuous ICs* Size (IN) Shippi
- MODEL Duty [Amps) [Amps) HxWxD Wt [fh?l
RM-12A 9 12 D% x 19 x 8% 16
RM-35A 25 35 %A x19 x 12% 38
AM-50A 37 50 5% x 19 x 12 o0
RM-60A 50 55 7x19x 12% 60 |
® Separate VoIt and Amp Meters
RM-12M 9 12 5Yax 19 x B 16
RM-35M 25 35 5% x 19 x 12V 38
RM-50M 37 50 Bl x 19 x 12 50
MODEL RM-35M RAM-60M 50 Tx19x12%

Continuous ICS" Size [IN]
MODEL Gray  Black Duty (Amps) (Amps) HxWxD Wi, (Ibs.)
RS-3A . 2.5 3 3 x 4% x 5% 4
RS-4A . . 3 4 J%U x6% x9 5
RS-5A . 4 5 3% x 6% X 7% 7
RS-TA B . 5 7 3% x6% x9 9
RS-7B . . 5 7 4 X TV x 10% 10
RS-10A . - 75 10 4 x 7% x 10% 1
RS-12A . . 9 12 4% x8x9 13
RS-12B : 9 12 4 x 7% x 10% 13
RS-20A . . 16 20 5x9x 10% 18
RS-35A . . 25 35 X1 X11 27
: » 3
MODEL RS-7A RS 704 : 37 70 6 x 13% x 12% i
Continwous ICS" Size [IN) Shipping
MODEL Daty [Amps) |Amps] HxWxD Wi, (ibs.)
* Switchable volt and Amp meter
RS-12M 9 12 4% x8x9 13
e Separate volt and Amp meters
RS-20M 16 20 5 x 9 x 10% 18
RS-35M 25 35 Sx 11 x 11 27
RS-50M 37 50 6 x 13% x 11 46
RS-70M 0 s 57 70 6 x 1334 x 12% 48
s Separate Volt and Amp Meters « Qutput Voltage adjustable from 2-15 volts # Current limit adjustable from 1.5 amps
to Full Load
Continmons ICS* Size (IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD WL [Ibs.)
@13.8VDC @10VDC @5VDC @13.8V
VS-12M 9 5 2 12 4'> x 8 x 9 13
VS-20M 16 9 4 20 5% 9x 10% 20
VS-35M 25 15 7 35 Ex11x 1 29
VS-50M 37 22 10 50 6 X 13% x 11 46
* Variable rack mount power supplies
VRM-35M 25 15 7 35 9% X 19 X 12% 38
VRM-50M 37 22 10 50 9% X 19 x 12% 50
L
Built in speaker S Coatissens Ics* Size {IN) Shipping
MODEL Gray  Blac Duty (Amps) Amps HxWxD Wt [Ibs.)
RS-7S . . 5 7 4 x 7% x 10% 10
RS-10S . . 7.9 10 4 x 7% x 10% 12
RS-12S . . 9 12 4% x B x 9 13
RS-205 " . 16 20 5x9 x 10% 18
. . 7 1 2% x 7% x 9% 12

MODELRS-12S |  SL-1S
CS—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off)
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supply are usually very small. The dead wall
warts in my pile had currents ranging from a
low of 30 mA to a high of 800 mA. with just
about everything ¢lse in between. In my lirst
Wart Remover. | settled for a 2-amp rating.
That's enough for a 500 mA load on all four
regulators.

How It Works

The power transformer supplies the
diode/filter board with about 14 volts. Since
I did not want to power any of my [2-volt
loads from the Wart Remover. the lower sec-
ondary voltage from the transformer will
help to keep the heat dissipation down on
the regulators.

The full-wave bridge rectifier and filter
capacitor supphes the regulator
board with a source of DC. On
the regulator board. resistor R20
limits the current flowing into
the “power on™ LED. This LED
glows whenever the Wart Re-
mover is plugged into the AC
mains. There is no “on/off”
switch.

Diodes D1 and D2 protect the LM317
from reverse voltage damage from battery-
operated loads such as rechargeable lights
and radios.

For clarity, only one of the regulators is
shown 1n the schematic of the Wart Re-
mover. Remember, there are four regulators
on each regulator board.

The LM317 adjustable regulator is text-
book-simple. 1 added a small load to each of
the regulators to keep the LM317 stable un-
der light- or no-load conditions. Each output
1s decoupled with a 1000 pF capacitor and a
01 capacitor. The smaller tantalum capaci-
tors on the mput and output of the LM317
keep the regulator(s) from oscillating.

Each LM317 has its own trimmer used (o
set the output voltage. Resistors R1 and R3
make fine voltage adjustments a bit casier
with the single-turn trimmer. All the trim-
mers are mounted flat on the PC board so
vou can adjust the output voltage without
standing on vour head. If you stack more
than one regulator board, you'll find adjust-
ing the bottom board interesting. |1 have my
top regulator board on a hinge so | can
swing it out of the way to reach the bottom
board. Really, once you set the regulators to
their proper voltage, you won't need to mess
with them again, unless you want to change
the voltage selting,

Assembly

| highly recommend the use of the two PC
boards for this project. Yes, you can use just
about any method you feel comfortable with
to build your own Wart Remover, but the PC
board is the way to go. Both PC boards and
a kit of parts are available!.

The main regulator board and the
filter/rectifier board are single-sided. A plug
with .156 centers connects the hlter/rectifier
board to the regulator board. On each regu-
lator board is a header, also on .136 centers,
to piggyback a second or third regulator
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board. Remember to keep the total current
within the rating of the rectifier and trans-
former. If you use the PC board set, you can
use either plug on the regulator board. The
headers have a locking tab making reverse
polarity mistakes history.

To avoid confusion when stuffing the PC
board, each regulator and its components re-
peat. For one main regulator board, there
will be four R1 resistors, four C1 capacitors,
four C2 capacitors, and so on. Each of the
four regulators is identical in every way.

Each of the four individual LM317s has
its own heat sink. You can use a small hunk
of aluminum if you don’t want to mess with
the ones described in the Parts List. There is
no need to insulate the LM317 from the heat

“Be careful when installing the many
electrolytic capacitors—they must be installed
correctly or you’ll smell burned capacitors!”

sinks, provided each regulator has its own
heat sink. A word of caution however: If
vou use a single long strip of aluminum to
heat-sink all the LM317s at one shot, you
must insulate them from the heat sink. Ap-
ply some thermal goo and fasten them down
with 6-32 screws and nuis.

Be careful when installing the many elec-
trolytic capacitors—they must be installed
correctly or you'll smell burned capacitors!

[ mounted the two PC boards, transformer
and fuse holder on a small sheet of 1/8-inch
aluminum. | believe it to be a cut-down 19-
inch relay rack panel. A 1/4-inch hole drilled
in each corner provides an easy method of
mounting the Wart Remover to the wall.
This open-air construction also helps keep
the LM317s cool by providing natural con-
vection cooling.

The rectifier/filter board has four mount-
ing holes, one at each corner. Or, you can
turn the board over and use the hole in the
bridge rectifier to hold the assembly. This
way, the aluminum mounting becomes the
heat sink for the diode assembly. Use some
thermal goop here. too.

Safety first! Be sure you include a fuse in
the primary of the power transformer. [ use a
3-amp fast-blow fuse in an enclosed fuse
holder. Again, safety first—use plenty of
tape or heat-shrink tubing to fully protect
yoursell and others from any exposed 110
AC points. My Wart Remover is bolted onto
the wall. If you elect this method. too, some
sort of safety cage would be a great idea, es-
pecially if you have children in the house.

The transformer is not at all critical. You
can use just about any 12-volt secondary at
whatever current it can deliver. Remember
to add up the total current you're going to be
using when looking for a transformer. Good
sources for transformers are surplus elec-
tronic dealers, hamfests. or your buddy’s
junk box. | built a Wart Remover using a
transformer from a defunct VCR! Worked
great! In a pinch, Radio Shack carries sever-

al that will fit the bill quite nicely.

Of course, you'll need the proper-fitting
plug for each load. You could steal the plug,
cord and all, from the wall war, but don’t.
Instead, wrap it up nicely and put it away in
the original box it came from. This way
you'll know what it’s for a year from now.
Radio Shack carries an impressive collection
of coaxial jacks. Mouser Electronics also
carries dozens of coaxial plugs.

Setup Adjustments

All you really need to do is probe the out-
put of one regulator at a time and set its out-
put voltage. The only precaution here is to
set the output of the individual regulator for
the voliage required by the load and not the
open circuit voltage of the wall
wart! | have one wall wart listed
at 9 volts DC but open circuit
voltage read almost 17 volis! If
you want (0 operate your lape
recorder and it requires 6 volis,
set one of the regulators for 6
volts. It’s a good idea to mark
what regulator is running what load so you
can refer back to it if you need to at a later
date.

Adjustment

Plug the transformer’s secondary into the
rectifier/filter board. Plug the transformer in-
to the AC outlet. Check for about +14 volts
at the output of the rectifier board2. Unplug
the transformer from the AC mains. Now,
plug the regulator board into the nilter/recti-
hier board. You can use cither plug on the
regulator board. Put power to the trans-
former and you should see the LED glow.
Now, all you have to do is set the output of
the first LM317 to whatever voltage you de-
sire by adjusting the trimmer associated with
that LM317. Then, move on 1o the next reg-
ulator until you have them all set.

The final step is to solder the proper con-
nectors (0 the PC board. Be sure you have
observed the correct polarity of your load!
You don’t want to cook it because you
hooked it up backwards. It would be a very
go0od 1dea to clearly mark each cable coming
from the Wart Remover so you know what is
whal next month.

Last Words and Precautions

Every wall wart load I’ ve owned states
something about voiding the warranty if the
device 1s operated from something other
than the wall transformer supplied. If you
have second thoughts about powering your
$500 walkthing with the Wart Remover.
then don’t.

If your load recharges its own internal
batteries (rechargeable flashlights, HTs. or
hand dnlls), proceed with caution. Many of
these loads count on the wimpy regulation
of the wall wan 1o keep from overcharging
the battenies.

There's the possibility of cross-wiring
some devices, depending on how they are
wired internally. I've not had this happen,
but there may be times when you would



ORDER NOW 1-800 4 HOBBY KITS

AIRCRAFT RECEIVER

Hear exciting air-craft
-~ commumcations—

w pick up planes up to
100 miles away!

Receives 110-136
MHz AM air band, smooth varactor tuning superhet with
AGC, ceramic filter, adjustable squelch, excellent
sensiivity and lots of speaker volume. Runs on 9V
battery, Great for air shows or just hanging around the
airport! New 30-page manual details pilot talk, too. Add

case sel for "pro” look.
AR-1 kit.....528.95 Matching case sel, CAR...§14.95

FM RECEIVERS & TRANSMITTER

Keep an ear on the local repeater, police, weather or just
tune around, These sensitive superhel receivers are fun to
build and use, Tunes any 5 MHz portion ol the band and
have smooth varaclor tuning with AFC, dual conversion,
ceramic filtenng, squeich and plenty of speaker volume.
Complete manual details how the rigs work and
apphcatons. 2M FM transmitier has 5SW RF out, crystal
control (146.52 ncluded), pro-specs and data'mike inputs.
Add our case sets for a mice finsh.

FM Receiver kit S band: FR-146 (2M), FR-6 (6M),

FR-10 (10M), FR-220 (Z20MHz)..........cccoene. .

CFRMaIChiNg Case SBL .............coeereecserersmssssons $14.95
FT-146 Two Meter FM transmitter kit

SYNTHESIZED AUDIO GENERATOR

DDS (Direct Digital Synthesis)
technology brings you a temific audio
generator al a fantaslic price!
Generates from 0. 01 Hz to 50 KHz with
five digit LED display of frequency. Sine
and square wave oulput adjustable 0-5
volt p-p. Frequency selected by direct keyboard entry and
with handy continucus tune tuning knob. Crystal controlled
accuracy of 10 ppm and two memories for rapid frequency
changes. Retire that jury-rigged old generator and treat
yourself to the pleasure of using a new state-of-the-art SG-
550!

o(3-550 Kit ..5199.95 SG-550WT assembled .....5269.95

STEREO FM TRANSMITTER

Run your own Stereo FM radio station! Transmits a stable signal
in the 88-108 MHz FM broadcast band up 1o 1 mile. Detailed
manual provides helpful info on FCC regs. antenna ideas and
range 10 expecl. Latest design lealures adjustable line leve!
inputs, pre-emphasis and crystal controlled subcamer. Connects
to any CD or tape player, mike mixer or radio. Includes free
funing tool loo! For a pro look add our matcheng case set with on-
board whip antenna

FM-10A Stereo transmitter kit

MICRO-MIKE

World's smallest FM wireless |
mike. Smaller than a sugur cube |
- including battery and mike. Two |
sets of SMT parts supplied in i
case you are clumsy! Terrific
audio pick-up (pin drop at 5 ft) and transmit range of 300 ft.
We include the battery (walch style), electrel mike and
even a tuning tool! Be a James Bond and learn SMT too!

FIM-5 Micro miKe Kil ......nrereeeemirsminisssssns $19.95

2
§
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SHORTWAVE RECEIVER

Fantastic receiver that captures the
world with just a 12" antenna! Can
receive any 2 MHz porfion from 4-11 i T o
MHz. True superhet, has smooth P o s

varactor tuniﬁ;. AGC, RF gain S

control, plenty of speaker volume and runs on a 9V battery.
Fascinating Scoul. school or club project, provides hours of
fun for even the most senous DXer. For the car, consider our
shortwave converier. Two swiichable bands (in 3-22 MHz
range). each 1 MHz wide—iunable on your car radeo dial. Add

some interest Io your drive home!

Shortwave recaiver kit. SR ... 529.95
Shortwave converter kit, SC1 .......................527.95
Matching case set for SR1, CSH .................514.95
Malching case setfor SCI.CSC .................... $14.95

DR. NI-CAD CONDITIONER/FAST CHARGER

Quit spending big bucks for replacement battery packs, rejuvenale and condition your
batteries for peak capacity. Advanced circuitry has optimized discharge before charge to
eliminate memory effect and to condition battenes that have been poorly cared for in the
past. Quick charge rapidly brings battery to full charge in less than an hour-just 15
minutes for some types! And “top-off” charge mode squeezes every last bit of energy
into each cell for the absolute most capacity. Switch-mode regulator controls constant
current charge while being monitored by a negative delta-V system that cuts off the fasl
charge at the exact point of full charge-batteries are charged, not cooked! Charges
NiCads or NiMH packs from 2 to 10 cells (easily expanded) and current capacities up to
10 Amp-hours, Runs on 12 to 15 VDC. Quit cooking your batienes, buying new packs,
waiting hours for recharge, get a Dr. Ni-Cad today! Available in money saving kit form or
wired and tested wath case at a special price. Kit builders: add our malching case set for

a snazzy finish.

DN-1 Dr. Ni-Cad conditionerfast charger kit................ Res——- L 1
CDN Maiching case sel.............coiniinnnns G i S e b A S - 514.55
DN-1WT Fully assembled Dr. Ni-=Cad with Case .......ccoocemnisscnicionns $89.95

Hit AM TRANSMITTER

FM WIRELESS MIKES

Pick the unit that's nght for you. All units transmit a stable
signal in the B8-108 MHz FM band up 1o 300" except for
High power FM-4 and PB-1 Phone bug that go up to 1/2
Mg

e £5.95
FM-2, as above

but with added mike pre amp ......cccceoveeenes $7.95
FM-4, long range with

very sensitive audio pickup ... 14,95
PB-1, Phone bug needs no battery,

hooks 1o phone ine............cccoreame, Akl $14.95
MC-1, Micro size sensitive mike cartridge

BOE PRI B oo i i i ik $2.95

High quality, true AM broadcast band transmitter is designed
exactly like the big commercial rigs. Power of 100 mW, legal
range of up to 1/4 mile. Accepts line level inputs from tape
and CD players and mike mixers, tunable 550-1750 KHz.
Complete manual explains circuilry, help with FCC regs and
even antenna ideas. Be your own Rush Limbaugh or Rick
Dees with the AM-1! Add our case set for a true station look.

AM-1 Transmitter kil..............ccceminniinnie $29.95

CAM Malchingcase set.............ocoeevvniieaneennnns

SCANNER CONVERTER

Tune in on the B00-350 MHz action using
your existing scanner. Frequencies are
converted with crystal referenced stabity :
1o the 400-550 MHz range. Instructions - ———
are even included on building high

_—

extensive filtering and convenient on-0 switch. Easy
one hour assembly or available fully assembled. Add our

maiching case set for a professional look.
SCN-1 Scanner converter kit.........................549.95
SCN Malchingcasesel.................ccccciiians $14.95

SCN-1WT Assembled SCN-1 and case........589.95

|

SURROUND-SOUND/REVERB

|

Add concert hall realism to your stereo, TV or even 2-way radio! Easily sythesize a stereo effect from mono sources or richl

enliven regular music. Add a big-voice reverb to your radio voice that others will envy! Our reverb/surround sound kit uses a
Bucket Bngade IC Device for reliable solid-state performance. Adjustable reverb, delay and mix controls to customize your
sound. Easily connected o radios, stereos, CB's and TV's. Plently ol audio to drive a small speaker for stand-alone
operation foo. Expenerence the fun and realism that surround sound provides - without spending hundreds! Add our case set

for a neat, pro look.
RV-1 Surround Sound/Reverb kit.................558.95
RV-1WT Assambled RV-1and case............ccceun..

— | X

CRV Malching case set.................

SPEED RADAR
New low-cost microwave Doppler radar kit "clocks™ cars, planes, boats, horses, bikes or any
 large moving object. Operates at 2.6 GHz with up 1o 1/4 mile range. LED
digital readout displays speed in miles per hour, kilometers per hour of
teet per second' Earphone output allows for listening to actual Doppler
| shift. Uses two 1-b colfee cans for antenna (not included) and runs on 12
VDC. Easy to build—all microwave circuitry ts PC stripline. ABS plastic
case with speedy graphics for a professional look. A very useful and full-
of-fun kit.
SG<E C OGN oiososivsvansisysrmiismmivosssstismsingss $99.95
STEREO PEAK HOLD BARGRAPH
Finally a dual LED bar graph with a peak hold display! Bar graph displays are neat and eye
calching but their speed is their downfall - they just can't caplure the peaks. Our kit is like
wo units in one, a fast display to show the signal and a long persistance display to capture
peaks, similar units go for hundreds of bucks! We offer 3 models: Linear for general use,
Semi-Log for audio VU meters, and Log for power displays. Dual - for stereo! - 10 segment
multi-colored LED display for snazzy, eye grabbing display and easily set ranges for
virtually any signals, from voltmeters 1o audic VU meters lo audio power amps lo SWH
meters. Complete intructions for easy hook-up to most any dewice. Add our maiching case
set for a sharp looking unit.
PH-14 Dual Linear bargraph kit .........$39.95 PH-15 Dual Log bargraph kit .$39.95
PH-16 Dual Semi-Log bargraph kil.....$39.95 CPH Maiching case set .........5$14.95
SPEECH SCRAMBLER CRYSTAL
Descramble most scrambile systems heard RADIO
on your scanner radio or sel up your own : -
scarnuhled communication system over the HE’"’E ihe radio past #m a crystal sel
phone or radio. Latest 3rd generation IC is | like your grandiather buill. Uses genuine
used for lantastic audio quality - equivalent | Galena crystal and catwhisker. Several
to over 30 op-amps and mixers! Crystal | different types of radios are built,
m‘ﬂ:damgfﬂg' fﬁreg'i.rﬁimr:d;ﬂnnik '-:.::; including standard AM broadcast,
For scramble systems, each user has a unit shn:lmw_li_wa and even \:W I h’?hm?
for full duplex operation. Communicate in | Sty!e. 10 compare modern semicon
privacy with the SS-70. Add our case set for | ductor detectors, we include a diode for
a fine professional finish. comparison. No soldering required and
we even give antenna ideas. Radio for

SS5-70 Scrambler /descramblerkit ....$39.95

CSSD matching case set............ $14.95 : - .
SS.70WT Assembled free, get it now befnfla Clinton taxes it!
SS-70 and case set .............. $79.95 | CS-1 Crysial set kil............... $18.95

TOUCH-TONE REMOTE CONTROL

Control wirtually anyth

=
3
g

Touch-Tone remote control. The URC-1 has 16 swilched outputs, 4 adjustable voltage outputs

(20 mV steps 0 to 5 VDC), two 10K digital pots (for volume, squeich, efc.) and 3 timers adjustable from 10 mS to 40 hours!

Two level password conirol allows secure conirol and multi-evel access. Six
| controfled touch-lone decoder provides reliable operabon. |

cooes and a

LED display shows currently entered
‘s nothing eise ke this unil, be in

complete control of remote radios, thermastats, hi-i's, homes or even factones with the URC-1. Add our maiching case set

for a handsome finish.

URC-1 Remote control kdt ........................... 512995 CURCMalchingcasesel...........oveveenennes $14.95

URC-1WT Fully assembled URC-1 and case

lllllllllllll

FM SUBCARRIER DECODER

Tap into the world of commercial-free music and data that is carried over many standard FM broadcast radio stations.
Decoder hooks to the demodulator of FM radio and tunes the 50-100 KHz SCA subcamier band. Many radios have a
demod output, but if your radio doesn'l, it's easy 1o locate, or use our FR-1 FM receiver kit which is a complete FM radio
with a demod jack built-in. These “hidden” subcamers carry lots of neal programming - from stock quoles to news to
music, from rock to easy listening - all commercial free, Hear what you've been missing with the SCA-1,

SCA-1 Dacoder Kit.............ccccusinnisnsssnanes §27.95 CSCA Maltching case sel...........ccccnnimnnmrnnnns $14.95

FR-1 FM receiver Kit.........ccccceeervnsnrsnnsnens $24.95 CFR Matching case for FR-1

L-C METER
Measure inductors from 10 uH-10mH and capacitors from 2 pF-2uF with high accuracy by connecting the LC-1 to any

digital multimeter. Two pushbution ranges lor

assure proper of your

high resolution readings and we even give you calibration components 1o
kit! Active filters and swilching supplies require critical values, no one should be without

an accurate LC meter. For a pro look, add our matching case sel

|. LC-1 LC meter kit

G e $3495 CLC CASE SBL....ocooreermsssassersassonss $14.95

MOTOR CONTROLLER

Control the speed and direction of any motor. Use our SMD-1 for those nice steppers you
see surplus, and our MSC-1 for DC motors. The stepper driver features vanable speed, hall
step rotation, direction and power down mode, can drive most any stepper motor. Our DC

driver leatures pulse wdth modulabon controi

low speeds and can drive motors up to 50 VDC @ 10 Amps! Add our case set

@ for a professional assembly.
0 SMD-1 Stepper Kit .......u..ueisesinns $24.95 MSC-1 DC motor kit......$24.95
“ CSMD SMD-1 CaSe........oorrevenrne $14.95 CMSC MSC-1 case........ $14.95

magph®

full motor forgue even at

TOUCH-TONE DECODER

Grab Touch-Tone numbers nght off the air, phone or tape. A simple hook-up to any radio
speaker or phone fine is all that is required to instantly decipher louch-tone phone
numbers or codes. A 256 digit memory stores decoded numbers and keeps #s memory
even in the event of power loss. An 8 digit LED dsplay aliows you lo scroll through the
memory bank 1o examine numbers. To make it easy o pick out number groups or codes,
a "dash” is inserted between sets of digits that were decoded more than 2 seconds aparl.
A “central-office™ quality crystal controlled decoder is used allowing rapid and rekable
detection of numbers at up o 20 digits per second! For a professionally finished look,
add our malching case set. Start cracking those secret codes lomomow with the Tone
Grabber!

TG-1 Tone Grabber kit............ $99.95 CTG Matching case set........ $14.95
TG-1WT Fully assembled TG-1 and Case............cccurimmminrsssnsarssnisons $149.95

TEAMS: Satisfaction gquaranteed. Examine for 10 days. if not pleased return in 0
tor refund. Add 5495
surface mail. COD (U.5. only) add 55.00. Orders under 520 add 53.00

caies tax S-aay paris warranfty

RAMSEY ELECTRONICS, INC 793 CANNING PARKWAY VICTOR NY 14564

DIGITAL VOICE RECORDER

Chatterbox digital voice storage unit will record your message of up 1o 20 seconds.
Time is split up into four 5 second blocks which can be played separalely or
cascaded for longer messages. An LED display shows message location and
current mode for easy operation. Nifty built-in interfaces allow simple connection to
transmitiers for automatic keying when the PTT is initially closed or after it is
released. You can even loop your rig's mike through the Chatterbox. For contest or |
fun use, the CB-1 can drive an external speaker. includes a buit-in eleciret mike.
For thal finishing touch, add our maiching case sel

CB-1 Voice recorder kit ................ 55995 CCB Maichingcaseset ............. $14.95

ORDERS CALL 1-800-4 HOBBY KITS (446-2295) ORDERS ONLY
TECH/ORDER/INFO (716)924-4560 FAX (716)924-4555

nginal farm
jers add 20% for

MY residents add T

1-yoar parts & labor warranty on wired units

on Wil pars
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connect a tape recorder to a radio via a paltch
cord. If the radio chassis 1s at "+ voltage
and the recorder is at ~-" voltage. things
would become interesting. I"ve not had this
happen as most of the “+" ground devices
are insulated from the common ground.
Check to be sure before assuming every-
thing is at the same potential.

You can supply the regulator board direct-
ly from a 12-volt supply such as your main
rig's power supply. When you power up the
rig, all the external loads will also come up.
You can also use a 12-volt battery to power
the Wart Remover, too. Don’t foreget to in-
stall a fuse in the supply line in either case.

If vou need some low voltage AC, steal it
from the rectifier/filter board. There are two
pads on the board just for that purpose. Re-
member to keep track of the total current be-
ing pulled from the transformer.

Even though there is not enough voliage
for the regulators 1o provide +12 volts. you
can still delete a 12-volt wall wart if the load
current is not 0o high. You should be able
to set one LM317 at 12 volts and draw 100
mA or so from it before the voltage drops
too low and the 1C falls out of regulation?.

[t you need to set the output of the regula-
tor to a real low DC voltage. say. 3 volts,
vou may need (o play with the values of the
resistors in the voltage divider.

| don’t know il adding a tuse for each oul-
put would be worth the time and effort. An
LLM317 will shut down during a short circuit
condition. The LM317 will also shut down if
it overheats.

Last Page

| hope vou have as much fun as | did n
designing the Wart Remover. It's fast,

Parts List

R1 240
R2 1Kk trimmer Mouser #531-PTC10V-1K
R3 560
R4 240
R5 4.7k
R20 1.8k
D2 1N4002
D3 1N4002
D4 1N4002
C1 470 mF
C3 4.7 mF
C4 1 mF
C5 4.7 mF
U1 LM317T adjustable regulator Mouser #511-LM317T
BR1 6-amp bridge diode Mouser #333-BR61
DSH1 Red LED Junkbox
Heat sink Mouser #567-7-371-BA
J1 2-position . 156 terminal housing Mouser #538-09-50-3021
J2 2-position . 156 terminal housing Mouser #538-09-50-3021
J3 4-position . 156 terminal housing Mouser #538-09-50-3041
J4 4-position .156 terminal housing Mouser #538-09-50-3041
Friction lock PC headers Mouser #538-26-48-1246

or

DigiKey #WM4602-ND
Crimp terminal for terminal housing Mouser #538-08-0106
Mouser Electronics: 1-800-346-6873
Digikey Electronics: 1-800-344-4539

simple, and fun to build. Even easier 10 use!
Of course, now that you have all those open
wall outlets, think of all the new rigs you

can get! 73]

Notes:

I. A complete set of PC boards. the filter
rectifier and one main regulator board, and
all parts (except for the transformer), 1s avail-
able for $45 from SunLight Energy Systems,
2225 Mayflower NW, Massillon, OH 44647.

Board set only $15 from FAR Circuits,
I 8N640 Field Court. Dundee, IL 60118.

Extended regulator board $26 from FAR
Circuits.

2. The actual output from the filter rectifi-
er board will be determined by the trans-
former uscd.

3. Using a higher-voltage transformer and
changing out the two resistors in the voltage
divider will allow for full l-amp current at
12 volts.

To subscribe to 73 Amateur Radio Today or Radio Fun
simply call 1 (800) 274-7373. Don’t miss another great issue!

SMART AC or SOLAR
BATTERY CONTROLLERS
FOR GEL-CELLS OR LEAD-ACID BATTERIES
6 TO 28V. 110/220 VAC, 50/80 HZ

BASIC KIT, 8 TO 14V: 1 AMP MAX...
ATO 2BV AR ...

ENCLOSURE WITH CUSTOM METER ..........ccnvsmsnnmassionss $ CALL

SOLAR CONTROLLER' DUAL LEVEL VOLT CONTROL..... 54.058
SC-04: 5 AMP CHARGER W AMMETER & ENCLOSURE ..$190.95

CURTIS KEYER KIT
INCLUDES AUDIO AMPLIFIER, IAMBIC KEYING, ADJUSTABLE

SPEED CONTROL ..._..3 30.05, SPEED METER..........5 1405
POSMNEG K 3, TONE-WEIGHT CONTROL .5 10.00

ANTENNAS: ™MINAOIEAD TADDER-LIN

MARCONEI 8OM- .. $3705 180 M - $ 4408
J-POLES: (2M, 8M, 220, 440 MHZ) $885TOS 429

% E. HawrsTEAD, NH 03260368

1-800-JADE FRO
T TING THE AMATEUR BACK M RADNO

Fas: &03-329-4499
Fim USA SHIPPING CHARGE

VISA, MASTERCARD, CHECK! MO
ISROEE D S C SURIECT TO ChaMGE
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DIRECTION FINDERS

a VECTOR-FINDER

)

HAND-HELD
PHASE SENSE
ANTENNAS FOR
VHF DIRECTION
FINDING. USES
ANY FM RCVR.
ARMS FOLD FOR
STORAGE.

TYPE VF-142 144-220 MHZ $139.95
TYPE VF-142Q LEFT-RIGHT LEDS &
AUDIO, 144-220 MHZ $§239.95
TYPE VF-1420QM SAME AS Q MODEL
EXCEPT FREQ.144-500 MHZ $289.95
TYPE VF-121Q SAME AS VF-142Q
PLUS 121.5 MHZ ELT FREQ $379.95
CALL ABOUT HF DF, ADD gq.Eu S/H
ATTENUATORS CA ADD TAX

RADIO ENGINEERS

7969 ENGINEER RD, #102
SAN DIEGO, CA 92111

619-565-1319 FAX 619-571-5909
CIRCLE 58 ON READER SERVICE CARD

Amateur Radio

SA Callsign Database

Find Hams quickly and easily by Callsign or by
Name. Search for a specified City, State, or Zip
Code. Print with standard or cusiomized outpul.
Ideal for mailing lists, QSL's elc. NEW FOR "S54,
search filters that allow you to specify FIRST NAME,
LICENSE CLASS, AGE, ADDRESS, or CALL
SUFFIX, AREA, OR PREFIX.

SAM Option files include County Cross Reference,
License Expiration Date, Full Date of Birth,
Previous Calls and Date First Licensed

Requires IBM Compatible PC, 17.5MB of hard
drive space, and high-density floppy drive.

NOW AVAILABLE ON CD-ROM

Disk Version $39.95 CD-ROM $39.95
SAM OPTIONS $7.50 each
Shipping and Handling $5 00

RT SYSTEMS, INC
8207 STEPHANIE DRIVE, HUNTSVILLE, AL 35802

1-800-723-6922 or 1-205-882-9292
Visa, MasterCard or Discover




WE SHIP WORLDWIDE

l!arrq

Electronics Corp. gerroer

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

Wherever | go, | take my radio.
Specialist in RADIOS;
Business marine aviation,
ham radios and scanners.

KENWOOD

A

& H

Sl A.S, AES, Cushcraft, Hy-Gain,

Sat. 10-5 Sun 11-4

FTH-2070 dual band
VHF/UHF 5 watts VX500,
FTH 2008/7008VTR

5000 repaatos

KITTY SAYS: WE ARE OPEN 7 DAYS A WEEK

M-F 9-§ Come to Bamry's for the best buys in town

SP10, SP50, P110, GP3000, M120,
, l'%vl M) MOTOROLA 555720110670

Domestic, exports and gov't. orders. g1 -H, 481-H. 2340-H,

CONTACT US FOR THE LATEST IN
BUSINESS AND HAM RADIOS,
SHORTWAVE RECEIVERS & SCANNERS,
MOTOROLA, YAESU, ICOM, KENWOOD,
ALINGO, STANDARD, MAXON, RELM,
BENDIS, KING, SONY, SANGEAN,
GRUNING

“YAESU Ham & Vertex Business Radios”
FT-890, FRG-1008, FT-1000D, FT-530, FT-5200, FT-530-FT411E,
FT-840,FT-900AT, FRG-100B, FT-2400, FT-23R, FL-7000 Linear.

New VXR-5000 synthesized repeater 25 walts, VHF or UHF.

NTENNAS

ustier, KLM, METZ, Urban,

YAESU ICOM
FT-23R/26/76 IC2/3/4SAT
. FT411E-811-911 ICO2AT/2SRA
B MODUBLOX, TONNA, Butterrut, fll FTH-2008/7008 IC2/4GAT/24AT
B .

Landmobile HT s

ICOM: U18, H16, V100, U400
MAXON, MOTOROLA,

YAESU FTH 20087008
UNIDEN, REGENCY. KING
MARINE ICOM- M7, MSE. MTO0

IC-A21/U16 AVIATION ICOM- A21 A200 4. T TAD

ICOM

HANDHELDS
2GXAT, 4GXAT,
T21A, W21AT,
V21AT, X21AT.

ICOM

Los Precios Mas Bajos en Nueva York

>  WE SHIP WORLDWIDE!

212-925-7000

Export orders expedited.

O
ICOM

2700-H, IC-D100, GP-22A

ICOM Business Radios
New F30LT/F40LT, H16, U186,
V100, and repealers

Telephone Autopatch

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

TCS- Ultralite
Uttimate, transportable telephone
communication terminal. Make
and receive phone calls, fax, telex
anywhere in the world where
there are no phone lines. Small,
compact with 1.2 meter dish. Fits
in suitcase. Mil. Std, 810 specs,
Write or call.

Repeaters
VHF or UHF
Syntheszed

Save money on batteries.
Ask for Special Prices.

IC-H16/U16
IC2IA MOTOROLA RADIUS
COMMERCIAL RADIOS

TH-70A
Kenwood

SCANNERS
“TS-50S", TS450S/AT, R-5000, TS-850S, AOR:
T™ 241/A/441A, TR-T51A, Kenwood Service | 9001000,
Repair, TS140S, TS690S, RZ-1, TS-790A, ;ﬁa’m
TS950SD, TH-78A, TH28/48A, TM-941A, ;
TM-741A, TM-732A, TM-641A, TM-742A. toou:
= RT1A, R72A,
MARINE RADIOS R7000,
ICOM M7, M11, M56, M700TY, MB0D0 ATI00,
AVIATION PORTABLE ICOM A-21 A9000
MOTOROLA MARINE KING KX 99 Bearcat
Surveillance Devices Linear Amplifier W2IAT
Available Ameritron, lcom, Kenwood, Yaesu | 2GXAT
Shortwave Receivers
» SONY = GRUNDIG
* SANGEAN + ICOM Computer Interfaces

Call 2212-925-7000
Satellite telephone in suilcase
woridwide use. caLL

Stocked: MFJ-12708B,

for
MFJ-1274, MFJ-1224, AEA

PK-88, MFJ-1278T, PK-900,

CB Radios Stocked

PK-232 MBX W/FAX, DRSI

148 GT2, Warington, Ranger 2950-70, PRODUCTS DSP 2232

Wilson 1000, 10/11 Meter Antennas,
Antron, Shakespeare, elc,
Astatic power mics,

Silver Eagle w/beep, etc.

COMMERCIAL | Kantroncs
Antenna Tuners: s KAM PLUS KPC 234, PRIV Y SSE—
MFJ, AEA AT-300, ,E:ﬂm et SHORTWAVE RECEN ERS
ICOM, KENWOOD srocKED. | 2 IV. Dete Engine. D4- STOCKED
= ¥ . ot
YAESU, VERTEX WRITE FOR
QUOTES

Barry’'s supplies all
MFJ products
Call us direct.

Covercraft/Coaxseal Stocked

L ot FTT T WP ST AT T T

Wide selection of SW &
Amateur Publications

ALINCO DJ-580T, DJ-582T,
DJ-F1T, DJ-F1TH, DR-130/430T,

D.J-180T/TH

Privacy scrambilers
for radios and
phones. CALL

(144, 220, 440

MHz), Isoloop. El

In Stock

attmeters &

EIMAC
3-500Z
572B, 6JS6C
12BY7A &
61468

BIRD

KACHINA COMMUNICATIONS DEALER Government. %3

AUTHORIZED  awpLiFIERS Stocked & Serviced | EK

DEALER :Frm,ﬁ Call for Great Prices! ii

BIRD Wattmeters & SONY e s
Elements In Stock Shortwave Radios Stocked '~ """ [ e anTERAS =%
DIGITAL FREQUENCY COUNTERS STOCKED £ <

OPTOELECTRONICS model 1300 H/A, 0-1300MHz ; s

2300, 2210 H, 0-2200 MHz, 2600H, UTC-3000, 2810 )

Long-range Wireless EE

telephone for overseas, CALL . _ 1

_ Shortwave Radios Hi-u Towsrs P

JRC, ICOM, direct 10 you

ements

MOTOROLA AUTHORIZED DEALER

L B AL SUUNTATLINI RSN

Radios for Business,

KENWOOD, YAESU, | FREE

MIRAGE/RFC Amplifiers SONY and GRUNDIG
ASTRON POWER SUPPLES N
Belden Wire & Cable, Int'l Wire Amplifiers, HF/VHF/UHF
OPTOELECTRONICS STOCKED AMERITRON, etc.

BARRY ELECTRONICS CORP., 540 BROADWAY, NY, NY 10012 (Five blocks N. of Canal St. between Spring & Prince St) FAX 212-925-7001 Phone 212-925-7000

New York City’s

“Aqul Se Habla Espanol”

BARRY INTERNATIONAL

FAX 212-925-7001 Phone 212-925-7000
For Orders Call 1-800-990-2929

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

LARGEST STOCKING TWO WAY RADIO DEALER

COMPLETE REPAIR LAB ON PREMISES

COMMERCIAL RADIOS
STOCKED: ICOM, Motoro-
la, MAXON, Standard,
Yaesu. We serve munici-
palities, businesses, Civil
Defense, etc. Portables,

Subways: #6 Spring St. stop, N. train to Prince St.,
F train to Houston St.
Bus: Broadway bus to Prince 5t., Path 9th St./6th Ave.

We stock: AEA, Alinco, Ameco, Ameritron, Antenna Specialist, ARRL,
Astatic, Astron, B&K, Belden, Bencher, Bird, Bitternut, CES, Cushcraft,
Condan, Daiwa, Elmac, Henry Heil, Hustler, Hy-Gain, lcom, KLM,
Kantronics, Kenwood, Larsen, Maxon, MFJ, Mirage, Motorola, Nye,
Palomar, RF Products, Shure, Standard, TUBES & Tube Cartons Uniden,
Yaesu, Vibroflex, Duplexers, Repeaters, Scanners Radio Publications.

WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
HAM DEALER INQUIRES INVITED PHONE IN YOUR ORDER & BE REIMBURSED

mobiles, bases. re- COMMERCIAL RADIOS stocked & serviced on premises.
peaters... Amateur Radio Courses Given On Our Premises, Call
ALL Export Orders Shipped immediately.
iﬂff Technical help offered upon purchase FAX: 212-925-7001
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Number 6 on your Feedback card

by John R. Bolduc N10GS

The Trident TR-1200
Wide-Range

Monitor Scanner

Listen to the world with this compact little unit.

Ace Communications
10707 E. 106th Street
Fishers IN 46038
Telephone: (800) 445-7717
Fax (B00) 448-1084

Price Class: $369

t's lightweight, compact, has a thousand

channels, and can tune around the world. |
am describing the TR-1200 model scanner
from Trident. This is not just a typical police
scanner—this hand-held radio will pick up all
sorts of things that are of interest to the ama-
teur. The TR-1200 covers from 500 kHz up to
1300 MHz in three different modes: AM, FM
wide, and FM narrow. The modes can be se-
lected independent of the receive frequency.
Scan and search steps range from 5 kHz to
995 kHz. There are 10 memory banks with
100 channels per bank. There are also 10
search ranges that can be saved in memory.
Power is provided by four supplied NiCd AA
cells or a furnished 12 VDC power pack.

My first impression of this radio was,
"Wow, this is light for its size.” The unit tilts
my postal scale at just 11 ounces without bat-
teries, and its dimensions are just 6-3/4" by 2-
3/4" by 1-1/2". The Trident TR-1200 is very
similar to radios sold under the nameplates
A.O.R., Fairmate, Camnis and Yupiteru.

My first lesson using the Trident was not to
misplace the user's manual. Although pro-
gramming the radio can be mastered, it takes
some practice and some double-checking the
manual. The TR-1200 has many bells, whis-
tles, and vanous functions. However, they are
not easily memorized, and having the manual
handy during operation was usually neces-
sary. After logging in on one of the more pop-
ular on-line computer services | learned that
other users shared this opinion. In fact, sev-

eral users of these radios have created wal-
let-sized and full-sized function sheets to car-
ry with them.

So what does the TR-1200 have to offer
the average ham? The Trident will tune to ev-
ery amateur frequency below microwave,
from the long wavelength 160 meter band at
1.800 MHz through the 1240-1300 MHz ama-
teur band. The tuning knob on the top of the
radio makes it very easy to tune up or down a
few kHz at a time for fine-tuning. One draw-
back for the ham, however, is that single
sideband mode reception is not available in
this model. What this means is that below 29
MHz there is limited amateur traffic that the
TR-1200 user will be able to monitor. Only
traffic that is in the AM mode is intelligible. Of
course, the majority of traffic here is SSB or
CW. If you want to pick up SSB or CW, you
either have to add a BFO or look to another
radio. Trident is now offering a model that in-
cludes a BFO, by the way.

Scanning

Scan banks can be scanned individually or
in groups. For example, banks 2, 3 and 4 are
programmed for fire; and banks 5 and 6 for
the big NASCAR race. You may certainly
scan all groups at once, but this means po-
tentially scanning through 1,000 channels.

While the casual user may have difficulty
filling two or three banks of 100 channels, the
seasoned scanner buff can find ways of filling
1,000 channels, although it takes some effort.

Scan Bank Use

Race track frequencies.

Amateur 29 MHz and above.

O W m~ & WM

1 Local towns—paolice, fire, hospitals and local government for towns within 20 miles.
Fire departments low band—33 MHz and 46 MHz fire services.

Fire departments VHF high band—154 MHz fire services.

Fire departments UHF band—460-485 MHz fire service.

Police—locals and State Police/Sheriffs for all six New England states.
HF/shortwave/medium wave (AM) stations.

Wile's favorite FM and TV station audio.
Research, including Federal Government and 800 MHz.

B §
e —

e

Table 1.
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Photo A. The Trident TR-1200 wide-range
monitor scanner.



Explore The World of Quorum Wefax

Wefax Explorer

Integrated Wefax / APT Receiver and Scan
Converter with Qfax software.

$695.00 complete

shipping and taxes not included

The Best Price / Performance. Period!

Constructa Wefax / APT reception system from individual component receivers, scan converters and image processing software
and you'll spend more money for fewer features, poorer performance, no automation and a jungle of wires. With the Wefax
Explorer, simply connect an antenna and a few mouse clicks later you're receiving the highest quality images possible. The
Explorer is backed by a 1 year limited warranty and the extensive experience of the leading Wefax hardware manufacturer.
Quorum equipment is used by virtually all wefax suppliers in worldwide amateur, commercial and military systems.

QFAX Features

B GOES / Meteosat Wefax Reception
B NOAA / Meteor APT Reception
B HF Nafax Reception

B Dual RF ports for geosync and polar
recepfion under software conftrol
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B Integrated preamp and down con-
verter power inserters

W 50 user definable configurations

B Software controlled receiver with 2
UHF, 10 VHF memories and scan

B On board audio amplifier and
speaker with software controlled vol-
ume, squelch and mute

B Automatic Unattended Animation
works continuously

B Integrated Satellite visibility pre- W 8 bit data for up to 256 gray levels =~ B Ephemeris based NOAA APT navi-
diction with automatic capture for o ... ¢ p to 1280 x 1024 256 color gation with geo-political and Lat-

up to 8 satellites simultaneously Lon overlays
_ B Use TIFF, GIF or PCX file formats ; _
B Automatic time and ephemeris and convert to BMP. JPEG. EPS B NOAA Tools show satellite path,
stamping for navigation and binary i ; Lat-Lon of cursor, distance and
W 27 day programmable schedulers B Conitrast, Brightness, 3D effect, SeE If} o et o zon
B Automatic digital gain lock in Sharpen, Smooth, Noise, Histo- B Automatic Temperature Calibration

ALL modes, PLL clocking grams and other image processing W Color Palettes and NOAA curves

Quorum Communications, Inc. FAX(214) 915-0270

8304 Esters Blvd. - Suite 850 - Irving, Texas 75063 (214) 915-0256 BBS (214) 915-0346
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Search Bank Range Search Step Mode Use
1 33.440-33.980 MHz 20 kHz FM narrow Low band 33 MHz fire
2 46.060-45.500 MHz 20 kHz FM narrow Low band 46 MHz fire
3 44.780-45.460 MHz 20 kHz FM narrow New Hampshire State Police
4 462.550-462.725 MHz 12.5 kHz FM narrow General mobile radio service (non-business)
5 146.400-147 400 MH2z 15 kHz FM narrow 2 meter amateur
6 88.100-107.900 MHz 200 kHz FM wide FM broadcasl
7 118.000-136.000 MHz 25 kHz AM Commercial/private aircraft
8 225.000-400.000 MHz 50 kHz AM Military aircraft
9 153.770-154 445 MHz 15 kHz FM narrow Local fire department
0 460.025-460.500 MHz 25 kHz FM narrow Boston MA police
Table 2.
33.00 MHz  FM narrow 25 1V the direct access to channel feature to select The user's manual states that the supplied
44.00 MHz  FM narrow 20 uV the desired channel. antenna was not intended for shortwave or
54.00 MHz  FM narrow 43V Search Banks can be set up slightly differ- broadcast band reception. | did find that
146.00 MHz  FM narrow 27 uV ently. See Table 2. many stations in the 49 meter band were still
156.00 MHz  FM narrow 35 uv Sensitivity specs were measured on an  easy to hear with this rubber duck. Substitut-
166.00 MHz  FM narrow 35 pV IFR Model 500A communications analyzer. ing a long piece of wire stuck in the BNC an-
40800MHz  FM narrow 98 pv See Table 3. tenna jack as suggested by the user’'s manu-
::gi ::i E: :::: :; ::E Note hnlw some frequencies are much al provided a great number of stations for lis-
470.00 MHz  FM narow 60 uV more sensitive than others. In some areas tening. This is enticing to the shortwave lis-
490.00 MHz  FM narrow 75 iN the radio seemed hot sensitivity-wise. In oth-  tener who enjoys the standard broadcast fare
856.00 MHz FM narrow 35 uV er areas the radio provided less sensitivity.  in the AM mode.
Actual field usage replicated bench testing. | The user's manual is quite detailed. It ap-
Table 3. realize that covering such an enormous  pears to be written by an individual or individ-

Table 1 shows how | filled the 10 banks. Not
all 100 channels need to be programmed in
each bank. Unprogrammed channels are not
scanned.

| do not actually scan banks 8 and 9, as
these services have a constant signal that
would halt scanning. For these banks | use

chunk of frequencies is probably achieved
with some compromise. However, some of
the sensitivity drop-offs occurred in ranges
where | find some interesting listening and re-
searching. Hams may note the 408-450 MHz
and 6 meter sensitivity as well. The scan and
search rates are both approximately 20 chan-
nels per second.

uals who genuinely want the user to under-
stand how to use the radio. In some cases
fewer words could have adequately de-
scribed the functions. The manual | received
with the radio appears to be a preliminary
version, as some of the paragraphs were in-
complete. [Manufacturer’s Note: This has
now been corrected.] The paper and ink used

| Compact! Only 1"x2.5"x3". An
g inch shorter than a pack of ciga-
3 retes.

| Powerful! Z-181 high integration
¢ MPU with one megabyte address
¢ Space. Areal powerhouse.

¢ Inexpensive! Only US$129 (32k

i Perfect Beginner’s TNC! Every

§ fcalure you would expect in a
# normal size’ AX.25 1200 baud
& TNC. plus:

# On-Line HELP! So easy to learn!
¢ Tvpe Help and a command name (or
¢ part of a command name) and re-
# ceive the correct spelling, shortest
& abbreviation, default value(s). ac-
# ceptable values. and a short explana-
& lion of its function.

Terminal programs for both DOS
and Windows™ included.

Personal Message System with all
the state-of-the-art features.

APRS (Automatic Packet Reporting
System) compatible comprehensive
GPS support built-in.

EPROM and RAM are sock- 1
eted for case in upgrading firm- |
ware and increasing memory. g
RJ-45 serial cable with adapter §
0 DE-9S. RJ-45 radio cable has §
real wire - solders easily to radio §
connectors. j
Instruction manual, schematic, |
Quick Command listing, power £
cord included. :
Options

128k or S12k RAM.

Full-time GPS port (second serial {
port) with real-time clock and 128k. &
Mating GPS receiver. A Trimble§
SVeeSix-CM2 receiver fits in a sep- §
arate case the same size as the Pico§
and attaches via an audio stereo g
cable.

PacComm Packet Radio Systems, Inc.
4413 N. Hesperides St.. Tampa. FL 33614-76 18

+(813) 874-298()

BBS: +(813) 874-3078
Orders & Ca
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CompuServe: 76576.2003

Facsimile: +(8 131 872-K696
Internet: email @ paccomm.com
talog Requests : (800) 486-7388 (24 hour voice mail)
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bIGITAL

READING
SCHEMATICS

Select any § books

s |
HANDBOOK |

bepsaioem 1 Wigre, KT

3382P §14.95

SHORTWAVE

acdic Lis reervirmg
Foor e cpirrrrmers

plus 1 Book FREE upon prepayment
_when you join the Electronics Book Club :

Hardeovar

Basic Electronic §

Communications. | gl A RTASS b SHORTWAVE |

. forthe (.  HANDBOUK g - e LISTENER'S
| RADIOTELEPHONE Fowrth Edition
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LICENSE EXAM
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4213H-XX $50.00
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4256P $1885
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HUNTING

RAMMO DIRECTION
FINDING SIMFLIFIED

BENCHTUP -:
ELECTRONICS|
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i coupon is missing, write to: Electronics Book Club, A Division of McGraw-Hill, Blue Ridge Summit, PA 17294-0810

::omdm clw s __-E!ectronlcs A Division of McGraw-Hill, Inc 1|

_BQOK C|Ub Blue Ridge Summit, PA 17294-0810
you'll enjoy raceiving Club bulletins every 3-4

: _ YES! Please send me the 5 books listed below, for $4.95 plus shipping/handling & tax, and enroll me
.',wﬂﬁks that contain emiﬁﬂg offers.on the latest books as a member of the Electronics Book Club according to the terms outlined in this ad. If not satisfied,
In the field—at savings up to 50% off regular

| | may return the books within ten days without obligation and have my membership cancelled.
‘publishers’ prices. If you want the Main Selection, R N R AT TRz . : _

do nothing. it will be shipped automatically. If you
wan! another book, or no book at all, simply return

If you select a book tha! counts as 2 choices, wrile the book number in one box and XX in the next.

mereﬁyfmnhylhedatespecrfed li you ever
receive a book you don't want due lo late delivery
of the News. you can refurn # at our expense. You'll
have at least 10 days io decide. Plus you'll
automatically be eligible for FREE BOOKS through

the Bonus Book Program. Your only obligation is to

purchase 3 more baoks during the next 12 months,

after which: you may cam;el your membershrp at

- any time.

Publishers’ prices shown. Al Hﬂﬁiﬂ-&l"ﬂ softcover unﬂm :;fhumlnuq: .
noted. I you selact @ book that counts as 2 eholces, write the book
number in one box and XX in the next. If you select a book that counts
‘a3 3 choices, write the book number in one box and XXX in the next

EMAWM&HJHH:H“MMHIH
orders, 1895 EBC ; :

Your most cnmplete and

| & Bill me (FREE book not available with this payment option.)

B Check or money order enclosed payable to: McGraw-Hill, Inc.
I Please charge my & VISA [ MasterCard [T American Express [l Discover

Accl.# = Exp. Date
Name Signature )
(required on all credit card orders)
Address City
State/Zip . Phone

If you select a book that counts as 3 choices, write the book number in one box and XXX in the naxt 2 baxes

FREE BOOK

O YES! | want the extra book indicated at right. My introductory payment | |
of $4.95 plus $4.95 shipping/handling- and applicable sales tax is enclosed

Vaiid for new members only. subskact 10 acceptance by EBC. LS orders are shipped 4th Gra“ Book Post. Applicants outside the US
and Canada will receive special ordenng instructions. Canada musf remil in US. funds drawn on US_ banks .Canadian orders are
shippad international Book Post—aadd $8 25 shipping/hangling A shipping'hangling charge & szles tax will be added o all orders

STARS85

comprehensive source for
the finest electronics books




in the printing of the manual were of low qual-
ity. After walking for about 10 seconds in a
snow shower with the manual exposed, the
ink on the cover and an inside page ran con-
siderably.

Speaker Audio

As with virtually all hand-held radios, |
found the speaker output to be only sufficient
in situations with little or no background
nois2 It was inadequate in situations such as
at {irz scenes or driving in a car. While show-
ing the radio around at a party, | had to pull
people into a separate room to clearly hear
the radio traffic. Tuming the volume knob be-
yond two-thirds of full range didn't
seem fo help.

Features and Accessories

Rubber ducky antenna, which
looks exactly like a Yaesu dual-
band rubber ducky. This antenna
performs well on VHF high band
(144-174 MHz) and UHF (440-470 MHz).
However, as with most rubber ducks, perfor-
mance is poor on VHF low band.

Batteries—four factory-provided NiCd
rechargeable cells. Their performance was
fair compared with brand-name NiCds. As
with all NiCds supplied with electronic gad-
gets, a lengthy initial charge of about 14
hours was necessary.

AC power adapter for charging and listen-
ing to radio. This performed well.

DC/car cigarette lighter plug. This per-
formed well.

Earphone—your standard monaural ear-
phone.

Carrying strap.

Belt clip. | did use this.

Vinyl case. The majority of the front of the
case Is of clear vinyl through which all keys
are easy to access. The case actually took
some fairly abusive treatment and came
through surprisingly well.

Keys, knobs and switches.

Tuning knob placed within easy reach on
top of the scanner. This is particularly useful
for fine-tuning stations in bands with nonstan-
dard channel spacing. | found the tuning knob
particularly useful in the HF bands.

Keyboard lock. Located on the front pan-
el, it has a raised lip around it. This handy
button will lock all other keyboard buttons. |
use this feature when I'm at a fire scene fid-
dling with my camera and | don't want to acci-
dentally change the setting on the radio.

Display backlight. Pushing this button
turns on the well-illuminating backlight for the
display for about six seconds. | did find its us-
ability a little irritating. | find that six seconds

“In order to keep the comparison as
fair as possible | used the supplied

rubber duck antenna for both the
Trident and my own scanners.”

is not always adequate time for programming
in the dark. Holding the button in will not keep
the backlight illuminated. Pushing the button
before the backlight goes out will extinguish

the light. Having illuminated keys would be a
plus.

Comparison

The Trident TR-1200 is a near clone of the
A.O.R. AR1000XLT, less 800 MHz cellular
radio phone coverage.

| found it necessary to evaluate the
TR-1200 using two different criteria. One was
using the radio by itself on a weekend stay in
coastal Maine. Since this area was relatively
untried turf for my monitoring, | did not have
any major expectations of what | should be
hearing. The TR-1200 was fun to use once
all the desired frequencies were entered into
the many channels and search groups. It
performed admirably in the presence of my
relatives, although they were a bit befuddled
by the steps necessary to program the radio.

| was satisfied with its ability to hear police
and fire departments for 40 miles up and
down the coast using just the rubber ducky.
AM broadcast band reception, however, was
dismal, even with a very long piece of wire as
an antenna. TV and FM broadcast stations in
the region all came in well. The AM civilian
aircraft band did not receive much until | got
within five miles of the Portland, Maine, Jet-
port.

At a major shopping mall | attempted to
seek out the mall's security channel. Having
been inside the mall, | determined that securi-
ty/maintenance was using UHF handie-
talkies. My confidence in my ability to pro-
gram search functions without the
manual was dealt a blow, as it took
me a good 10 minutes of button-
pushing to get things nght. In less
time than it took me to find the cor-
rect function key pattern | had
found the Maine Mall frequency.

The second crnitenon | used was
side-by-side comparison with three other ra-
dios | own. This was a somewhat unfair com-
parison, since it took three radios to compare
to this one Trident. The radios | used were a
Realistic 2006 base scanner, a Regency
HX1000 hand-held scanner, and a Yaesu
FRG-7 communications receiver. Compared
to other radios | own, the TR-1200 does more
than any one of them alone. However, in
many cases the TR-1200's performance is
less, in common coverage areas, than the
other radios’. In order to keep the comparison
as fair as possible | used the supplied rubber
duck antenna for both the Trident and my
own scanners.

Overall Impressions

It's fun to listen to, but a minor challenge to
master. The biggest plus: My spouse likes to
use it. My biggest dislike: It needs more scan
banks, with fewer channels per bank. For the
price it is tough to match the coverage of the
Trident TR-1200.

Say you saw it in 73 Amateur Radio Today!

X CP.ILRX

Dealers for Kenwood, Yaesu, Icom,
Cushcraft, AEA, Kantronics,

Bencher, Diamond, Astron, MFJ,
Hustler, Ameritron, Larsen, ARRL,
and more...

Service is also available.

Gel your best price
then call us LASTY

(801) 567-9494 - (800) 942-8873
7946 South State Street
Midvale, UT 84047
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COMTELCOD 'NDUSTRIES

Antenna

] 140 MHz, 440 MHz
% MAGNET MOUNT $21.95
i

150 watt 12ft. RG58 + connector
PERMANENT MOUNT $23.50
with NMO/TAD mount 171t RG58
BNC or PL259 connector
DBD2 DUPLEXER $45.00
UHF connectors 8" leads
Add 3.50 S&H

1-800-634-4622
COMTELCO INDUSTRIES, INC. \
w501 Mitchell Rd., Glendale His., IL 60130 |GV
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BATTERIES

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

YOU NEED BATTERIES?
WE'VE GOT BATTERIES!

CALL US FOR FREE CATALOG

E.H. YOST & CO.

2211 D PARVIEW RD.
MIDDLETON, Wi 53562

PHONE 608-831-3434
FAX 608-831-1082
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MEJ super DSP filter

. « . Tunable "brick wall"”" bandpass, lowpass, highpass, notch, SSB, CW filters . . .
programmable pre-set filters . . . automatic multiple notch filter eliminates heterodynes
. . . adaptive noise reduction reduces noise and QRN . . . for Voice, CW, Data . . .

tunable and programmable
"brick wall"" DSP filters

MFJ-784 ek
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MF]J'ssuper DSP ﬁlter

automatically eliminates heterodynes,
reduces noise and interference
simultaneously on SSB, AM, CW,
acket, AMTOR, PACTOR, RTTY,
STV, WeFAX, FAX, weak signal VHF,
EME, satellite -- nearly any mode you'll
ever encounter.

You get MF]'s tunable FIR linear
phase filters that minimize ringing,
prevent data errors and have "brick
wall" filter response with up to 60 dB
attenuation just 75 Hz away.

Only MF] gives you 5 tunable DSP
filters. You can tune each lowpass,
highpass, notch, and bandpass filter
including optimized SSB and CW
filters. You can vary bandwidth to
pinpoint and eliminate interference.

Only MF] gives you 5 factory pre-set
filters and 10 programmable pre-set
filters that you can customize. Instantly
remove QRM with a turn of a switch!

You get MF]'s automatic notch filter
that searches for and eliminates
multiple heterodynes.

You also get MF]J's advanced adaptive
noise reduction. It silences background
noise and QRN so much that SSB
signals sound like a local FM repeater.

The automatic notch and adapfive
noise reduction can be used with all
relevant tunable and pre-set filters.

Automatic gain control (AGC)
audio level constant during signal

Automatic notch filter

MF]'s automatic notch filter searches
for and eliminates multiple heterodynes. It's
milli-second fast -- interfering CW and
RTTY signals are also eliminated.
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Adaptive noise reduction

Turning on noise reduction silences
background noise. Noisy SSB, FM, AM,
CW and Data signals become readable.

Noise reduction works in all filter modes
and on all random noise -- white noise,
impulse noise, static, ignition noise, power
line noise, hiss and atmospheric noise.

The LMS algorithm gives you up to 20
dB of noise reduction. Noise reduction is
adjustable to prevent signal distortion.

Reducing random noise reduces fatigue,
especially when the band is noisy.

Tunable highpass/lowpass filters

For Voice and Data, nothing beats MFJ's
exclusive tunable highpass/lowpass FIR
linear phase "brick wall” filters.

You can rune the lower cutoff frequency
200 to 2200 HZ and the upper cutoff
frequency 1400 to 3400 Hz.

Signals just 75 Hz away literally di
-- they are reduced a thousand times, 60 dB!

Unlike other filters, speech clarity is not
reduced by envelope distortion caused by
unequal time delay.

By adjusting the highpass and lowpass
filters you can create custom filters for
Voice, Data and other modes.

When signals are weak, you can improve
copy by removing high and low speech
frequencies. They contain little information
but are full of noise that reduce readability.

On crowded HF bands, overlapping SSB
signals make copying difficult. You can
improve copy by slicing off some overlap
with razor sharp "brick wall" responses.

You can also highpass filter out hum, pulses,
rasp and other imitating low frequency noise.

Tunable bandpass filters
Narrow band signals like CW and RTTY

Voice signals aren't degraded because the jump out of QRM when you switch in an MFJ

notch is extremely narrow.

With up to 50 dB attenuation, you'll copy
stations otherwise masked by heterodynes,
miss fewer calls and be less exhausted.

Leave the automatic notch filter on
during a phone contest and you'll never hear
unwanted heterodynes of tuner-uppers.

You can selectively remove tones. Say,
you're on CW and a couple of annoying CW
stations appear nearby. You can use the two
manually tunable notch filters -- an MFJ
exclusive -- 1o completely knock them out.

MF] ..

tunable FIR bandpass filters,

You can tune the center frequency from
300 to 3400 Hz. And vary the bandwidth
from 30 Hz to 2100 Hz -- from super tight
CW filters to wide razor-sharp Data filters.

As you narrow the bandwidth, interfering
signals drop out, because, just 60 Hz away,
they're down by over 50 dB.

You can use narrower bandwidths to fight
tough QRM because these linear phase filters
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you'll never have a problem with ringing.

One position gives you rwo tunable filters
you can use together on one signal. For
example, on RTTY, tune one filter to mark,
the other to space and set the bandwidth tight
for an incredibly sharp RTTY filter.

15 pre-set filters -- use factory set
Or program your own

You can select from fifteen convenient

pre-set filters. Use them for SSB, AM, CW,

packet, AMTOR, PACTOR, RTTY, SSTV,
WeFAX, FAX or any mode you can think of.

If you don't like our pre-set filters, you can
program your own -- an MFJ exclusive! Save
center frequency/bandwidth, lowpass/highpass
cutoffs, auto/manual notch and noise reduction
—all filter settings-- in 10 programmable filters.

Only MF] gives you the best of both
worlds -- funable filters to eliminate nearly
any QRM and fast convenient pre-set filters
customized for any mode.

Plus more...

A push-button bypasses your filter -- lets
you hear the entire unfiltered signal.

Built-in two watt amplifier. Has volume
control, input level control, speaker jack,
headphone jack, accessory jack, PTT line and
PTT sense and line level output. 9x2'/2x6 in.

It plugs between your transceiver or receiver
and external speaker or headphones. Use 12
VDC or 110 VAC with MFJ-1315, $14.95.

No Matter What™ guarantee

You get MFJ's famous one year No Matter
What™ unconditional guarantee. That means
we will repair or replace (at our option) your
MFJ-784 no matter what for a full year.

Call your dealer for your best price
Automatically eliminate heterodynes,
reduce noise and QRM on Voice, CW and Data.
Call your favorite dealer for your best price and
order your MFJ super DSP filter today!

Free MFJ Catalog

Write or call toll-free . . . 800-647-1800

Nearest Dealer/Orders: 800-647-1800
Technical Help: 800-647-TECH (8324)
* 1 year unconditional guarantee money

gm‘::me (less s/h) on orders from MFJ * Free catalog

» 30 day back

MFJ ENTERPRISES, INC.
Box 494, Miss. State, MS 39762
(601) 323-5869; 8-4:30 CST, Mon-Fri

don't distort signals with unequal time delays. MFJ FAX: (601) 323-6551; Add $8 s/h

Even with the narrowest 30 Hz bandwidth,  prices and speciications subjectto change © 1994 MFJ Enterprises,Inc.
. making quality affordable
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The Oak

Explorer Kit

Number 7 on your Feedback card

by Jeff M. Gold AC4HF

Hilis

Oak Hills Research

20879 Madison Street

Big Rapids MI 49307
Telephone: (616) 796-1460
Price Class: $129.95

Build a fun, inexpensive and high quality CW rig.

am radio is a great hobby. There are al-
ways new frontiers to explore and new
things to learn. Of all the thrills | have had
with the hobby, the greatest has been firing
up a rig | built myself and then actually get-
ting to talk to someone on it. The excitement
seems to be there every time. | have many
commercial and kit-built rigs on my bench.
The commercial rigs seem to sit for long pe-
riods of time while the ones | have built get
all the use.
| always wanted to build radios.
When | was a teenager | remember
dreaming about building a Heathkit. |
didn't have anyone to help me get into
the hobby, so the dream sat idly for
years. After getting my ham license
and then using commercial equipment for a
year, | decided it was time to build some-
thing. By the time | got to order, Heathkit
was just going out of the kit business. | was
fortunate enough to have access to the In-
ternet (worldwide network of computer net-
works) and posted a message that was
heard around the world, asking if anyone still
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Photo A. The Explorer kit in progress.

had an un-built HWS. | wasn't really sure
what QRP was, but this was the only listing
for a kit that | might be able to afford.

| finally found an un-built HWS kit from a
ham who knew a friend who had purchased
a few of them at the Dayton Hamfest. | sent
a money order and waited (although not too
patiently.) When the kit came | unpacked it
slowly and was a little overwhelmed by the
number of parts. | read through the instruc-

“Today, | still get this excited about
building kits even after building
about every kit on the market.”

tions in the front of the very thick manual.

| did manage over a long period of time to
assemble all the parts very carefully. The big
day finally came. Heath was very good
about including a couple of pages of tests to
do before you actually put any power on the
kit. This can save many a project from dam-
age. My HW9 passed all these tests, so it

was time for the power-on tests and align-
ment procedures. | carefully hooked up the
power and very nervously turned on the
power supply. | almost jumped back, expeci-
ing fire and explosions. | was so happy that
it didn't burn up that | let out a scream that
about scared my wife and son out of their
socks. Today, | still get this excited about
building kits even after building about every
kit on the market.

| would not recommend a kit that
is this involved for a first project. To
pick a project, you need to decide
whether to build a transmitter, receiv-
er, transmitter/receiver combination
or transceiver. To learn more about
the way things work, you may want
to start building the individual station parts
and then put them together to form an oper-
ating station.

An important consideration is the type of
recelver that is incorporated in the kit. The
two types that are in most of the kits are Di-
rect Conversion (DC) and Superheterodyne.
The DC receivers are simpler to build but
have some limitations. With a DC the receiv-
er picks up signal energy from above and
below a given frequency equally well. For in-
stance, if you are tuning a station that is on
7.040, as you tune up the band the signal
will get stronger until you reach a point
where it seems to disappear. This is the cen-
ter frequency or “zero beat” frequency. As
you tune immediately past it the signal will
once again become strong and then begin to
weaken. If there is much noise on the band
from other stations (QRBM), the noise can
seem worse than it really is. The DC receiv-
er can also become overloaded from com-
mercial AM broadcast stations. This doesn't
mean that this type of rig can't work well, but
you will need to get used to tuning in a sig-
nal using a DC receiver. An advantage of
this design is that the rig can be made very
small and lightweight and can be sold for a
very reasonable price. If you are planning to
use the rig for portable or backpacking use,
this may be a good choice.

After building many kits, | recommend a
good single-signal transceiver kit with a sta-
ble VFO (after your rig warms up initially it



4 PORT REPEATER AND

LINK CONTROLLER

FEATURES:

« 4-full duplex radio ports

* Optional Autopatch available
« Unique CW for each port

* DTMF control from any port
» 100 user command macros

» 300-9600 baud serial port

» 4-Layer board construction

* Priced for any groups budget

RLC-4 REPEATER CONTROLLER
Benefits:

With DTMF and serial programming features, your controller
is more secure from unwanted access. Use only 1 controller at
your site to control up to 4 separate repeaters/links with their
own personalities and features intact. Make emergency
autopatch calls with the telephone option. Only the RLC-4 can
make these features available at such a low price.

ONLY $375.00

Link Communications, Inc.
115 2nd Ave. N.E., Sidney, MT 59270

Call for informaion about our complete line of controllers
(406) 482-7515 (Voice) (S00) 6104085 (Orders) (406) 482-7547 (Fax)

See Us At Dayton Booth #354
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AMATEUR TELEVISION

SEE THE SPACE SHUTI'LE VIDEO

Many ATV repeaters and individuals are retransmitting
Space Shuttle Video & Audio from their TVRO's tuned to
Spacenet 2 transponder 9 or weather radar during signifi-
cant storms, as well as home camcorder video. If it's being
done in your area on 420 - check page 501 in the 94-95
ARRL Repeater Directory or call us, ATV repeaters are
springing up all over - all you need is one of the TVC-4G
ATV 420-450 MHz downconveters, add any TV settoch 2,
3or4 and a 70 CM antenna (you can use your 435 Oscar
antenna). We also have ATV downconverters, antennas,
transmitters and amplifiers for the 400, 900 and 1200 MHz
bands. Infact we are your one stop for all your ATV needs
andinfo. We ship mostitems within 24 hours after you call.
Hams, call for our complete 10 page ATV catalogue.

(818) 447-4565 m-t 8am-5:30pm pst.  Visa, MC, COD
P.C. ELECTRONICS Tom (WGORG)

2522 Paxson Ln Arcadia CA 91007 Maryann (WB6YSS)
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HEW IEHACEHENT BATTERY P&mmm
KENWOOD: TH-2242/79A PB-33 év 1200 mah
- L.-.. RS EB il
" "PB-17 12v 800mah $49.95
PB-18 7.2v 1400mah $49.25

YAESU: FT-1IRAIR
FNB-33 4 8v 1400mah $5325

FNB-38 9.6v 600mah $6690  Wealso supply:

ICOM: W2IAT/W2IET, 2GXA/GXE2ZXAT/GXET
BP-132 12v 600mah §54.00

the only thing low about our charge is the Cosi...

Order Toll Free (800

Camcorder Batteries Cordless !
Accessories Custom Battery Packs Lithium Cells

i3 = L L

gl 405 Ly
= L e PR ] el Lo

& Now 548%

ss850 NOw $44%°

Cua T wmnﬁmmmmmmmmmmmm

Offer good thru June 1995.
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welcome!
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e 300 Centre Street + Holbrook, MA 02343  (617) 767-5516 * Fax (617) 767-4599
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will remain on the same frequency without
drifting). The Explorer from Oak Hills Re-
search makes an excellent beginners’ pro-
ject. | have had a great deal of success with
Oak Hills Research kits and have built about
everything they have produced.

The Oak Hills Explorer

The Explorer is a single-band superhet
transceiver for 80, 40, 30 or 20 meters. De-
pending on the time of year or the time of
the day you like to operate, any one of these
bands is a good choice. Each band has a
slightly different personality.

in my opinion, 20 meters is best for low-
powered DXing and a little harder to rag-
chew; 30 meters and 80 meters are both
good rag-chewing bands; and 40 meters can
have some good DX and some good rag-
chewing—it's usually pretty busy and it is
easy to find someone to talk to on it.

The Explorer kit has a very stable VFO
circuit with a vernier dial that pro-
vides 100 kHz of coverage (50
kHz on 30m). The rig has an RIT
circuit that provides +/- 1.5 kHz of
range. The radio also has a four-
pole crystal ladder filter, an AGC
circuit, a sidetone oscillator with
level control, and an excellent solid-state
QSK circuit. My rig puts out a solid 3 watts of
power. The rig draws 50 mA on RX and 450
mA on TX.

This kit has only one printed circuit board.
It is double-sided with plated-through holes
and the solder side is solder-masked to help
prevent solder bridges. The two main prob-
lems new and old builders have are that they
accidentally get solder on the board, causing
a connection that isn't supposed to be there,
or they put a part in the wrong place. The
board that comes with this kit makes it easy
not to get solder bridges, and the silk-
screening is of such good quality that it real-
ly helps you get the parts in the right place.

The third thing that really helps eliminate
building problems is the excellent, clear
instructions that come with the kit. There are
step-by-step instructions and very nice dia-
grams. There are no wire jumpers on the
board, which is a nice feature. Many begin-
ning kit builders find it hard to wind coils. All
the coils come nicely pre-wound, packaged
separately and clearly labeled. There were
many details in this kit that made building a
real pleasure.

Building the Kit

It you are a new builder there are some
tips on building you should keep in mind.
You should be careful when you open the
box. There may be pieces or instructions
that are hidden in the protective packing. It
isn't much fun to accidentally throw away
parts that you will need to complete your
project.

The first thing to do is read the instruc-
tions and see if they sound like they will be
easy to follow. The Oak Hills instructions are
some of the best | have ever come across.
They have a section that gives good solder-
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ing tips and tips that will help make building
the rig more fun.

The instructions call for you to check and
ensure that all the parts have been included.
| first check off all the parts and label them
on a piece of paper and stick the wires of the
components through the paper. This gives
me a chance to make sure all the parts have
been included, familiarizes me with the
parts, and gives me a double-check about
putting the correct parts in the right holes on
the board. | check the parts once while | am
going through the check-off list and then
again before | place them on the board. This
helps eliminate one of the two biggest errors
in kit building: putting a part in the wrong
place on the printed circuit board. While | am
sorting parts that are small and hard to iden-
tify, | use a lighted magnifying glass (Radio
Shack 63-848). | put about five parts on the
circuit board at a time, then solder all the
leads and clip the ends close to the board.

“It was a real pleasure after a hard day
of work to let my mind relax and just

sit down and build.”

For IC chips | usually place each socket on
the board, one at a time.

| have some soldering suggestions as
well. Use only good rosin core solder and
use a soldering iron that has a nice thin pen-
cil tip and is 25 or 30 watts. Oak Hills Re-
search recommends 25 waltts, but | use a
30-watt iron for all my building. Make sure
the tip of the iron is pointed and clean. |
have also found that having desoldering
braid (Radio Shack 64-2090) is helpful if you
put a part in the wrong place or accidentally
solder things together (a solder bridge).
When soldering plated-through boards, a
desoldering tool (Radio Shack 64-2120) is
very helpful. The key to soldering is how and
where to hold the soldering iron. Hold the
soldering iron at about a 45-degree angle
and make sure you are heating both the hole
and the wire from the component. Take the
solder and have it in your opposite hand
from the iron and on the opposite side of the
hole from the soldering iron. Allow the heat
from the iron to cause the solder to melt.
Don't take the solder and let it flow off the
iron as many people do. If you allow the sol-
der to flow off the iron and not heat the
whole soldering joint the component may not
really be electrically connected to the place it
is supposed to be, or it may be partially con-
nected and break after some period of time.
The two most common causes of kit failure
are incorrect part placement and cold solder-
ing joints.

Many good kits suffer from instructions
that are not exactly easy to follow. | followed
the instructions provided with this kit. | didn'
find anything confusing or ambiguous. It was
a real pleasure after a hard day of work to
let my mind relax and just sit down and
build. | took my time with this project
because | knew that my work schedule was

real tight, and it is much harder to find and
fix a building error than to build it right in the
first place.

Even though | took my time, | found that
this project went quickly. | guess my only
complaint with this kit was that it was such a
pleasure to build that | missed having the
project to look forward to after work once |
completed it.

Aligning the Rig

The fateful moment had arrived. There
were no more building instructions left, only
testing and alignment. To align the rig you
will need a voltmeter, a QRP dummy load, a
QRP wattmeter, a frequency counter and
preferably a commercial station rig. You may
get by with less equipment, but | recommend
doing the alignment almost exactly as ex-
plained in the instructions. If you are a new
builder and don't feel comfortable with this
procedure, or don’'t have the necessary
equipment, you can send your rig
to Oak Hills and they will align it
tor $30.

It is suggested that you apply
power and let it warm up for 30
minutes before doing any align-
ment. Putting power on a newly
completed rig is both exciting and anxiety
provoking. Even if you are a careful builder,
it is always possible that you left a tiny sol-
der bridge or put two or more parts in the
wrong place on the printed circuit board. |
had a kit that | very carefully assembled. |
got ready to power it up and put it on my
work bench. | had checked the solder side of
the board with a magnifying glass a number
of times while building, and then again when
| completed the kit. | didn’t know it at the
time, but some solder remains were on the
bench and formed a solder bridge. When |
applied power there was a sizzle and
smoke. This time | carefully cleaned the
bench, and made sure | had a clean piece of
paper between the bench and the board. |
used a bench power supply and turmed the
amps down way low on first power up to try
to cut damages to a minimum in case of a
problem.

The moment of truth was at hand. The
wires were in place, the power supply was
turned down, and it was time to turn on the
rig. | turned the Audio Frequency (AF) con-
trol to power on the rig. The red power indi-
cator on the front panel of the rig glowed a
very pleasing red. | waited without breathing
for a few seconds and didn’'t smell any
smoke or hear anything that sounded like
components exploding. | smiled a very self-
satisfied smile.

The first part of the alignment involves
connecting a frequency counter and adjust-
ing a capacitor and coil to get the VFO on
frequency and get it to provide 100 kHz cov-
erage. With the 20 meter rig | did something
slightly different. | was only interested in us-
ing from 14.000 to 14.070. | did the adjust-
ments using this range instead of the 100
kHz range suggested. The advantage of this
was that | was able to get the dial that indi-



cates frequency on the rig to be fairly exact.
If | am to have a schedule with someone on
14.026, | am now confident that we will be
on the same frequency. | found it very hard
to try to do an accurate adjustment for the
entire 100 kHz, but above 14.070 are the
digital modes and | wasn't really concerned
about the dial reading accurately in this
range.

The next thing you do is adjust a variable
resistor to the specified voltage using a volt-
meter. This was a very easy and quick ad-
justment. Next, you hook up an antenna to
the rig and adjust the sidetone note with a
variable capacitor. Once again, this was
quick and easy.

To get the receiver adjusted you adjust
two coils for maximum signal strength by lis-
tening to the rig with headphones. These
were broad adjustments on the kit | built and
very easy to do.

When tuning the transmitter you should
hook up a dummy load. There is a variable
resistor to adjust the power output level and
then one variable capacitor that you just tum
until you observe maximum power output on
a QRP wattmeter (or listen on a station rig
that does not have an antenna connected to
it.) You next adjust a trim capacitor while lis-
tening to your station rig until you hear a
nice mellow tone of about 700 Hz. The final
adjustment is a resistor for the sidetone lev-
el. The entire alignment did not take me very
long. The only part that took some time was
getting the VFO so that the dial reads the
frequency fairly accurately.

On The Air

With a good kit | really enjoy the two parts
involved: building the kit and then operating
it. Well, the building went very well and |
couldn't have asked for anything more to be
done to make the building experience more
pleasurable. It was time to see if it really
worked. | took the rig over to my operating
bench with the cover still off (in case | need-
ed to make any last-minute adjustments). |
tuned around the band and the receiver
sounded great. It is very quiet and seems to
be sensitive to weak signals, as well as able
to do a good job at separating out signals.

| heard someone calling CQ. It was
CT3FT. | gave him a call and he came back
immediately. It was Cedric on Madeira Is-
land. This was very exciting for me and a re-
al good sign that the rig was functioning well.
Next | had a nice long QSO with WEPTL,
Mac in Porterville, California. He reported
“signal is fine here.” | sat there and easily
made contact after contact. My rig puts out 3
watts when powered with 13.8 volts and 2
watts when powered with 12 volts. The QSK
is solid-state and works great. | have really
enjoyed operating this ng.

The Bottom Line

The bottom line is that | feel this kit is a re-
al bargain at $129.95. And, it was fun both to
build and to operate. You can easily make
many contacts using this rig with a battery
and a wire antenna. 73
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Antique Radio’s Largest-Circulation
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Articles - Classifieds - Ads for Parts & Services
Also: Early TV, Ham Equip., Books,
Telegraph, 40’s & 50's Radios & more...
Free 20-word ad each month. Don’t miss out!

1-Year: $29.95 ($47.95 by 1st Class)
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Callsign May 95 Database
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SELL YOUR PRODUCT IN 73 MAGAZINE
CALL DAN HARPER 800-274-7373

ELENCO « HITACHI « B&K PRODUCTS
GUARANTEED LOWEST PRICES

AFFORDABLE -

HIGH QUALITY

2 YEAR WARRANTY

STANDARD SERIES

5-1325 25MHz 5349  5-1340 40MHz 5495

5-1365 60MHz 5849
Features:

W High Luminance 6 CRT W TV Syne

B 1mV Sensitivity
B X-Y Dperation

W 2-x1, 110 Probes
W Complete Schematic

I Voltage, Time, + Frequency differences displayed
on CAT thru the use of cursors [5-1365 only)

M Plus much, much more

5-1330 25MHz 5449  5-1345 0MHz 3575

Fealures:

B Dolayed Sweep

B Automatic Beam Findar
B Z Axis Modulatkan

B Buill-in Componaent Test
W Plus all the leatures of the *affordable” series

ELENCO OSCILLOSCOPES

E- EE]CI

Hitachi Compacl Series Scopes

V-212 -
V-525 -
V-523 -
v-522
V422 -
V-222 -
V-680 -

V-1060 -

DELUX SERIES

5-1360 60MHz 775

B Dual time base
B |liminated internal
gradicule

20MHz Dual Trace $425
SOMHr Corsors
50MHT, Delayed Sweep §9465
. S0MHz, DC Dffset 5575
40MHz, DC Difsal 5849
20MiHz, DC Oitsat $635
60MHz, Dual Trace

V-BESA - BOMHZ DT, wicursar

1 00MHz, Dual Trace
V-1065A - 100MHz, DT, wicursor
V-1085 - 100MHz, OT, wicursor

B&K OSCILLOSCOPES

2120 - 20MHz Dual Trace $380
2125 . 20MHz Dalayed Sweap §539
15418 - 40MHz Dual Trace £749
2160 - 60MHz Dual Trace, Delayed Sweaep,

$1.375
§1,449
§1.540
§1.695
§2,125

Dual Time Bass __ $949

2190 - 100MHz Thrae Trace Dual Time Basa,
Delayed Sweesp
2522A - 20MHz / 2DMS/s Storage

Digital | Elenco LCR + DMM |

Multimeter
EDM-838

$175.00

Almast evary
feature available

Bargain of

the decade

3-3/4 Digit Muitimeter
BK-390

$139.00
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Digital Capacitance
Metar | |
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FLUKE MULTIMETERS

(All Models Avoiloble Call)

Scopemelers
Mode! 33  $1.225.00
Model 55 §1.549.00
Modei 87 51.785.00
10 Series
Moded 10
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Modsei T8Il S175.00
Lt
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Number 8 on your Feedback card

6 Meters—
The In-Between Band

Excitement for all license classes.

Nﬂ-cnd-: Technicians are discovering a
“secret” band of frequencies that few
people talk about these days during the
sunspot cycle low: the 6 meter band from 50
to 54 MHz. This band is available to no-
code Technician Class license operators, and
higher grade licenses, with no restrictions on
emissions, power output, or frequencies
within the band. In other words, as a no-
code Technician, you have the same privi-
leges on 6 meters as an Extra Class operator
would have!

The 6 meter band is divided into a band
plan as adopted by the American Radio
Relay League and recognized by the Federal
Communications Commission. The band
plan reserves certain frequencies for FM
and repeaters, with the bottom portion
of the band reserved for CW and SSB weak-
signal operation. There are also plenty
of frequencies reserved for packet communi-
catons.

Getting started on the 6 meter band using
FM for simplex and repeater communica-
tions is a great way to meet “the gang.”
Once you get on the air on 6 meters, you
will find special 6 meter clubs whose only
interest is pioneering the 6 meter band. Go

by Gordon West WBE6NOA

to a club meeting and get T

a hist of all of the local 6
meter repeaters in your
area, and see how far 6
melers propagates com-
pared to what you're
presently getting for 2
meter range direct and
through repeaters.

Compared to 2 meters,
6 meter simplex gives you
better range in the moun-
tamns and over hills. The
longer wavelength is less
attenuated by hills and
trees, so you may find a
remarkable increase in
communications range on
6 meters versus what you
have been enjoying on 2
meters.

Working through 6 me-
ter repeaters is similar to 2
meters—>0 to 75 miles is common.

But get set for the fireworks when the
band opens up on 6 meters this summer.
During the summer months, invisible ion-
ized dense patches of “E-layer clouds™ will
drift from the West

meter FM!

"Optional, local choice

ARRL 6 Meter Wavelength Band Plan, 50.0-54.0 MHz

MHz Use
50.100-50.300 SSB, Cw
50.100-50.125 DX window
50.110 SSB calling frequency
50.300-50.600 MNon-voice communications
50.620 Digital/packet calling frequency
50.800-50.980 Radio control

20 kHz channels
51.000-51.100 Pacific DX window
21.120-51.480 Repeater inputs (19)
51.120-51.180 Digital repeater inputs
51.620-51.980 Repeater outputs (18)
51.620 Digital repeater outputs
52.000-52.480 Repeater inputs (23)
52.020, 52.040 FM simplex
52.500-52.980 Repeater outputs (23)
92.525, 52.540 FM simplex
53.000-54.480 Repeater inputs (19)
53.000, 53.020 FM simplex
53.1/53.2/53.3/53 4" Radio control”
53.500-53.980 Repeater outputs (19)
53.5/53.6/53.7/53.8° Radio control”
53.520 Simplex
53.900 Simplex

From Gordon West Amateur No-Code Plus Book, Master Publishing, Inc.

Coast to the East
Coast, sometimes
opening up your sim-
plex and repeater
communications to
beyond 1,500 miles!
One minute you're
working through your
local repeater in
town, and a few sec-
onds later during the
summer months an-
other repeater in an-
other city a thousand
miles away begins (o
override your local
repeater, and a distant
station acknowledges
your call up to 1,500
miles away.

Even though we

Solar Cycle 22, the
summertume  Spo-
radic-E 6 meter band
openings will contin-
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are at the bottom of

Photo A. Bﬂb KﬁPHE and Gracie KK'&C'G Hﬂ'i””g':‘ run
handhelds in Southern California. They love the excitement of 6

ue to occur independent of the solar cycle,
And it's a guaranteed event—during May,
June, July, and August, the 6 meter band
“opens” for Sporadic-E FM and SSB com-
munications over distances up to 1,500
miles. This summer, | predict the band will
open up at least two or three days every
weeK. In the morning hours, listen for sta-
tions coming in from the East. In the after-
noon hours, listen for stations coming in
from the West. The best time to talk “skip™ 1s
a few hours after local sunrise, mid-after-
noon, and during an evening peak around
7:00 p.m. local in the direction of the west.
During lunchtime, you can expect stations (o
come in this summer from Canada, as well
as South America.

Your antenna considerations are simple—
home-brew your own 54" ground plane with
54", 45-degree downward-sloping radials,
and feed it with good coax. or consider one
of the excellent collinear 6 meter base sta-
tion antennas from Diamond or Comet. For
mobile installations, an old state police 54"
whip works nicely on 6 meters—or if you
have the bottom half of a Hustler fold-over
HF mast, you will find 1t works dandy as a
quarter-wave whip on 6 meters.

If you have a base-loaded 2 meter mobile
antenna, unscrew the loading coil and screw
in a 6 meter coil with the appropriate yard-

long whip. 73]
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The Al

Number 9 on your Feedback card

by Gordon West WB6NOA

inco DR-MOG6

A new 6 meter mobile transceiver.

Alinco Electronics Inc.

438 Amapola Ave., #130
Torrance CA 90501
Telephone: (310) 618-8616
Fax (310) 618-8758

Price Class: $459

linco Electronics has just introduced their

new 6 meter mobile transceiver DR-MO6
with built-in CTCSS tone encode, and an in-
credible 100-memory channel capacity
straight out of the box to memorize your local
and all-country 6 meler repeater and simplex
channels. Use the ARRL repeater directory
for memorizing 6 meter repeater frequencies,
and don't be surprised to see different ofisel
frequencies for different parts of the country.
Most of the country uses a -1.6 MHz split, but
the Columbia Region 6 Meter Association,
representing Washington, Oregon, and British
Columbia, uses an input/output spacing of 1.7
MHz, giving them 60 repeater pairs and up to
25 simplex channels. The 6 meter national
FM 6 meter simplex frequencies are 52.525
and 52.540, and California operates FM sim-
plex at 50.3 MHz.

The tiny Alinco does it all with 10 watts of
FM power output. We actually measured 12
watts of power output when our vehicle was
running and the input voltage was 13.8 VDC.
The Alinco transceiver also ran extremely cool
because of all the fins on the heat sinks, and
we were surprised to see a transceiver this
small keep its temperature down during long
periods of transmit.

The Alinco DR-MOG also uses a dual-con-
version receiver, and here in L.A. it's really
necessary to keep out image frequencies and
other nearby signals. We measured receiver
sensitivity at 0.1 microvolts at 12 dB SINAD—
16 dBu. Power output was judged “very loud”
at 3 watts from the top-mounted speaker. A
lypical speaker jack allows you to remote-
mount a speaker
in extremely
noisy vehicles.

The Alinco
mike incorpo-
rates up-and-
down keys to
zing through the
channels, or to
review memao-
rized channels.
If you hold down
the button, it
launches the ra-
dio into scan-
ning. There is a
lock key on the
front of the mike
that you can en-
gage with your

Photo C. The full-featured
Alinco 6m mobile micro-
phone.
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thumb to cancel the
effects of pushing the
up or down button.
Very handy—select
the frequency of
choice off of the mike,
click on the lock but-
ton, and you won't
need to worry about
accidentally jumping

off frequency.

Photo A. The Alinco DR-MOE.

Operation —

The operation of
the transceiver is
straightforward—you
don't even need to
plow through the in-
struction manual. The
function-shift allows
you to program 1.6 or
1.7 MHz duplex oper-
ation, or for that mat-
ter, any split on any
one of the 100 chan-
nels. The reverse but-
ton lets you listen in on the repeater input fre-
quency to determine proximity to another sta-
tion on the input. We liked the speed of the mi-
croprocessor when turning the big frequency
knob io zip through the channels. We have
tried other 6 meter FM sets and found that the
microprocessor unlocks during a rapid spin-
ning of the channel knob. This means you can
zip through active frequencies without discov-
enng they are actually in use. With the Alinco,
a moderate tuning of the big knob allows you
to quickly hear what's happening on many dif-
ferent frequencies without the synthesizer go-
ing out of lock. This is a good feature for those
of us that like to spin the knob looking for ac-
tivity! But with any microprocessor-controlled
radio, spinning the knob too fast may cause
you to overlook weak signals on the band.

We judged the Alinco squelch as typical of
most other transceiver squelch circuits—hard
squelch. Weak stations will chatter the
squelch, and there is not enough hysteresis in
the squelch to keep it open for a weak signal
coming in and out of reception to stay on the
air with the squeich circuit open. | opened up
an old Commtronix 6 meter radio that has
been sitting around my shack for the past 15
years, and discovered a simple improvement
to make to the squelch circuit on my present
Alinco by adding several tantalum capacitors

ALINCO

B e = s

8m FM TRANSCEIVER DA

Photo B. The new Alinco 6 meter radio was easy lo operate with its
logical layout of buttons and sub-functions.

to keep the squelch open during weak-signal
reception. The only disadvantage after my
modification was a rather long squelch tail af-
ter a strong signal disappeared on receive.
But for weak signal reception, the long
squeich tail kept the squelch from chattering
closed.

The LCD readout was a big improvement
over my old Commitronix FM ng that used dull,
hard-to-see LEDs. At nighttime, the Alinco
LCD panel had plenty of brightness from the
backlights.

But best of all with the new Alinco is its 100
channels of memory. While you wouldn't think
that you need 100 channels on 6 meters,
you really should stuff in at least 40 to 50
repeaters, in and out of your area, to get set
for when the band opens. With the built-in
CTCSS, reading over the ARRL repeater di-
rectory will give you a good idea of what tones
to put into what channels, and what channels
to scan for activity when the band opens up
this summer.

The bright display and easy to use features
make the new Alinco an inexpensive way to
get on the fabulous 6 meter bands, where
skywave DX to the no-code operator may be
an every-week occurrence this summer—irom
50 MHz to 54 MHz, the 6 meter band is full of

surprises. 73]



MFJ 'I'UNERS

MF)'s world famous 3 KW Antenna Tuner

If you won't settle for less_ s here s the fmest 3 KW tuner money can buy!

The MFJ-989C is not for everyone,

However, if you make the
investment, you'll get the finest 3
KW antenna tuner money can buy.

Here's why . . . |
Massive Transmitting Capacitors

You get two massive 250 pf ?
transmitting variable capacitors |
with detailed logging scales. They §
can handle amps of RF current and §
withstand 6000 RF volts because §
the plates are smoothed and polish- §
ed and have extra wide spacing.

Precision Roller Inductor
A precision roller inductor, 3
digit turns counter and spinner knob
gives you exact inductance control

Ball bearings on steel shafts
%wr:: you a velvet smooth vernier
el and lnng term durability.
You won't have arcing problems

Firm springs put high

R -s:-m-:
'i-'f}l%’vsi

9' ; '-m."\-'.

$ 95
with this roller inductor. 3 4 9 Cross-Needle Meter

MFJ-989C  You get a lighted peak and

fm“ absolute minimum SWR. Fressurﬂ on a plated contact wheel avera e reading

or excellent electrical contact. R%W

Wide, low inductance straps

are used for high currents and a
new core minimizes RF loss.

readings from

ross-Needle
attmeter with 200 and
Zﬂ{]{] watt ranges. Its new direc-

tional coupler gives you accurate
.8 to 30 MHz.

Super Heavy Duty Balun
You get a super heavy duty cur-
! rent balun for balanced lines. It has
two giant 2'/2 inch powder iron
toroid cores and 1s wound with
Teflon® wire connected to high
voltage ceramic feedthru insulators.
It lets you operate high power into
balanced feedlines without core
saturation or voltage breakdown.

Ceramic Antenna Switch

A two wafer 6 position ceramic
antenna switch with extra large con-
tacts gives you trouble free switching.

Plus much, much more
You also get a 300 watt dummy
load, full one year unconditional
guarantee, flip stand, all aluminum
cabinet, luugﬁ baked on paint,
locking compound on all nuts and
bolts. 3 KW PEP. 10°/ax4'/2x15 in.
Don't settle for less, get yours today!

More hams use MF ] tuners than all other tuners in the world!

Why settle for an imitation when you can have the real thing?
MFJ's super vnl'ue 'I'uner

..:_:_ ﬂﬁ?ﬁﬁfﬁ?x 11 -:--:i i

MFJ's deluxe 300 Wull' 'I'uner

More hams use the MFJ-949E than
$139°% any other antenna tuner in the world!
Why? Because you get proven
reliability, the ability to match just about anything
and a one year unconditional guarantee.

MFI-949E

You get a lighted peak and average reading
Cross-Needle SWR/wattmeter, antenna switch, 4:1
balun for balanced lines, 1.8-30 MHz coverage and
a full size dummy load that easily handles 300 watts
of abusive tune-up power.

New 8 position antenna switch lets you
pre-tune into dummy load to minimize QRM.

The inductor switch is designed for high RF
voltages and currents--it's not a plastic switch made
for small signals and wired with tiny gauge wire.

Each MFJ-949E cabinet is chemically treated
and has a new tough scratch-proof vinyl cladding
-- not paint that can scratch or chip off. You won't
find a tougher, longer lasting finish anywhere.

MI’.I': versuhle 1.5 Kw 'I'uner

MFEJ-962C  Use your barefoot rig now and have
$9 295 the capacity to add a 1.5 KW PEP

SWR/Wattmeter. 6 position antenna switch,
Teflon® wound balun, ceramic feedthru insulators
for balanced lines. 1.8-30 MHz. 10°/sx4'/2x147/s1n.

MFJ's pnﬂuble/ﬁl!]’ Tuner

L P TR,

Tunes coax,
balanced lines, J.';II_'J gg}i
random wire 1.8- 89
30 MHz. Cross-Needle Meter.
SWR, 30/300 or 6 watt QRP ranges. ﬁxﬁlfﬂzlﬁ in.

amplifier later! Lighted Cross-Needle ¥ | “ i

MFI- 941E ThE new MFJ 94]ngeq you d3fH]
$1 09295 watt PEP tuner with lighted
Cross-Needle Meter that covers every-
thing from 1.8-30 MHz for an incredible $109.95.
Antenna switch selects 2 coax lines (direct or
thru tuner), random wire, balanced line or external
dummy load. 4:1 balun, 1000 volt capacitors.

2 I{nnln Dlﬂemnﬂnl-f Tuner

MFJ 086 "The MFEI- gﬁﬁ Dlﬁ' erential- T“‘
$28995 2 knob tuner uses a differential
capacitor to make tyuning foolproof and

easier than ever. It ends constant re-tuning with
broadband coverage and gives you minimum SWR
at only one best setting. 3 KW PEP. 1.8-30 MHz.

Roller inductor makes tuning smooth and easy.
Turns counter lets you quickly re-tune to frequency.

Lighted Cross-Needle Meter reads SWR/
forward/reflected/peak/average power in 2 ranges.
Current balun reduces feedline radiation and forces
equal currents into unbalanced antennas.

MFJ's mobile Tuner VEs-04sD S8 9

Don't leave
= home without
i this mobile
¢ tuner! Let the
exlend ynur antenna handwrdth SO you dDI‘l t have
to stop, go outside and adjust your mobile whip.

Small 8x2x6 inches uses little room. Lighted
Cross-Needle SWR/Wattmeter makes tuning easy
while in motion. Has lamp switch. 1.8-30 MHz.
300 watts PEP. Mobile mount, MFJ-20, $4.95.

MH

MFJ's smallest Versa Tuner

The Y
MFJ-901B is our I‘gg;‘fﬁ

smallest --5x2x6
inches --(and most afford-

able) 200 watt PEP tuner -- :
when both your space and yﬂur I:-udge.t is hmitcd.
Great for matching solid state rigs to linear amps.

MFJ's random wire Tuner

Operateall .0 0019

bands anywhere g 95
with any trans- 39

ceiver with the MFI-16010.

It lets you turn a random wire
into a transmitting antenna. 1.8-30 MHz.
200 watts PEP. Ultra small 2x3x4 inches.

MFJ's VHF or UHF Tuners
MFJ1-921 or MFJ-924 :,M ia_. a a

R AWTIS &R TR
- W e

569!5

MFJ-921 covers 2 Meters/220 MHz. MFJ-924
covers 440 MHz. SWRff Waugliiite:r. Ehﬂ'fzﬂ in.
Simple 2-knob tunmﬁ or mobile or base

MFJ's artificial RF Ground
Creates MFEJ-931 " S
artificial RF 57955

ground. Elimi-

nates or reduces RF hot
spots, RF feedback, TVI/
RFI, weak signals caused
by poor RF grounding. Also electrically places a
far away RF ground ll'ﬂ{.ﬂ}-' at your rig by tuning
out reactance of connecting wire.

Free MFJ Catalog

Write or call toll-free . . . 800-647-1800

Nearest Dealer/Orders: 800-647-1800
24 Hour FAX: (601) 323-6551

Technical Help: 800-647-TECH (8324)
MF]J ENTERPRISES, INC.

P. O. Box 494, Miss. State, MS 39762
(601) 323-5869; 8-4:30 CST Mon.-Fn.
76206.1763@ compuserve.com; Add s/h
Prices and specifications subject to change . © 1994 MFJ Enterprises, Inc.

MF] ... making quality affordable
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Number 10 on your Feedback card

by Barry Kennedy N2PNG

The Comet HA4S

A mobile HF antenna.

ver since the introduction of several small

HF transceivers there has been a huge in-
flux in the amount of HF mobiling. It is now
very easy for anyone to throw a ng in the car
and operate on those long road trips. Choos-
ing the right antenna can be the hardest pari
of the whole installation. With so many differ-
ent makes and models available, deciding
what is best suited for your needs can be con-
fusing and difficult.

With so many of us driving small cars today
and living in urban areas, the size of the an-
tenna can be a problem. Several months ago
| noticed the Comet HA4S pictured on the
cover of 73 magazine. What a neat-looking
antenna—small, and having the ability to fold
over like some of the fancier VHF/UHF anten-
nas. Finally, it's a small antenna that you don't
have to take off the car to pull into the garage.

It is important to understand that any mo-
bile antenna is a compromise. There is no
mobile antenna that is as efficient as a yagi or
a quarter-wave vertical with elevated radials. |
have found that generally the bigger antennas
tend to be more efficient and have a greater
bandwidth. You gain a small size with many
HF mobile antennas, but you tend to lose
bandwidth and efficiency. | was curious to see
how well the Comet HA45 performed com-
pared to some of the larger antennas that |
have used.

The Comet HA4S

The HA4S is considerably smaller than
most HF mobile antennas, measuring only
4'4" tall and weighing just over a pound. It is
rated to handle 120 watts SSB. The HA4S
comes standard with four bands: 40, 15, 12,
and 10 meters. Each band is a separate coil
that attaches to a mast, similar to the Hustler
antennas. An optional coil can replace one of
the existing ones, adding the 20 meter band.
The 40 meter coil screws into the top of the
mast while the other three coils screw into a
circular hub just below the 40 meter coil. The
coils slope downward, making the antenna
appear somewhat like a discone. Comet
thoughtfully includes a wrench for proper
tightening of the coils to the mast. The assem-
bly of the antenna was extremely easy and
straightforward—it took all of about three min-
utes to complete.

The connector on the end of the mast is a
standard UHF male (PL259). Most antennas
use the heavier duty 3/8" threaded mount.
The reason for this is that the bigger the an-
tenna is, the greater the windload is going to
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be, and the 3/8" is just a stronger mount
capable of handling much larger loads. After
flipping through my catalogs | found that
several manufacturers make heavy-duty
mag-mounts as well as rail and lip mounts,
with the UHF female, that are more than
capable of handling the HA4S.

The mast on the HA4S folds over just like
some of the fancier VHF/UHF antennas. This
is a great feature: no more taking the antenna
on and off each time you pull into the garage.
To lower the antenna, unscrew the collar sur-
rounding the fold-over hinge, lift the mast out
of the socket, and it will fold over to the side.
To night the HA4S, pull the antenna vertical
and back into the socket and tighten the col-
lar, locking it back into place.

Tuning the HA4S

As | mentioned, the use of coils and traps
limits the bandwidth of an antenna somewhat,
and is not as efficient as using a full-size an-
tenna. Comet claims that the antenna will res-
onate in any 46 kHz section of the 40m band
with a 2.0:1 SWR or better. Bandwidth for
each frequency range increases up to 660
kHz with a 2.0:1 SWR or better in the 10m
range. To adjust the antenna to resonate in
the desired segment of the band, you length-
en or shorten the whips on the coils. By mak-
ing the whip slightly longer you lower the cen-
ter frequency. Let's say | want my HA4S to
resonate between 14.180 MHz and 14.220
MHz. | would first go to my center frequency,
check my SWR, and adjust my whip accord-
ingly until minimal SWR is obtained. This can
be done by transmitting low power into the an-
tenna and checking the measurements on
your meter. | use an MFJ-259 SWR analyzer,
an invaluable tool for tuning antennas or any
other type of antenna work. It doubles as a
frequency counter and an SWR bridge, allow-
ing me to check the exact SWR of any fre-
quency | specify. This tells me where my an-
tenna is resonant and allows me to do this
without the use of my transceiver. It is very
important that you make sure you have good
ground connection from your antenna to your
car. A bad ground is often the cause of many
problems, such as a high SWR.

| had no problem adjusting the coil for 10,
12, 15, and 20 meters. | picked my center fre-
quency and adjusted the whip for the minimal
SWR, then checked 20 kHz either side and
found the SWR to be fine.

On 40 meters | had to trim the whip
slightly before | was able to resonate the

NCG/Comet

NCG Companies

1275 North Grove Street
Anaheim CA 92806
Telephone: (714) 630-4541
Fax (714) 630-7024

Price Class: $199

Optional 20 meter coil—$39

' 1}

The Comet HA4S.

antenna above the CW portion of the band.

Performance

Most of my tests were conducted on 20
meter SSB, due mostly to propagation. Over-
all, | was impressed. The HA4S performed
like a champ. On my drive back to college |
was hearing strong signals from both W6 and
W4 land. | worked EA3OT without any difficul-
ty, and received a 57 report. Soon after, | was
chatting with some guy in northern Florida
with a 59 signal. | also made contacts on the
other bands as well as 40 meter CW,

It is important to remember that this anten-
na was more than likely designed for the
Japanese amateur, with small size and versa-
tility in mind. In getting the nice small pack-
age, you lose bandwidth, making the HA4S
fairly frequency selective once you have set
your center frequency. If you try to operate
outside the 20 kHz on either side of the center
frequency you will notice a rapid increase in
your SWR. However, if bandwidth is not your
biggest concem and getting a small, excellent
mobile antenna that has some unique
features is, then the HA4S will do the trick. 5§



TRANSMITTER LOCATION ID-8 IAutomatic Morse Station Identifier

Compatible with Commercial, Public Safety, and Amateur Radio
applications. Uses include Repeater Identifiers, Base Station Identifiers,
Beacons, CW Memory Keyers, etc. Great for FCC. ID Compliance.

Direction Finding System

Models available with Miniature in size, 1.85"1,12"x0. 35"
TrEEkE DDWI"I com putEr Interface Totally RF immune
- All connections made with microminiature plug and soCkel with color coded wires attached
* Stuck Miﬂrﬂphﬂﬁes fS)FI"ITfl':IESIdIEd Speiqr‘ CMOS microprocessor for low vollage, low curren! operation: 610 20 VDG unregulated a1 6ma
® CEhIE TU LEERE or Tixe 1[}#’ moblie Low oislormon, ow mmpedance, agyustable sinewave oulput: C 10 4 voils peak 10 peak
use, covering 50 MHz Crystal controlled for high accuracy
O Z. all or 1ax Tansmifler PTT oulput (to key transmifier while ID = besng sentl, 15 an open coliecior
* Jammed Repeaters & to 1 GHz. Call or { :
CE" SHES fﬂf dEtﬂ"S transisior that will handie B0 VDU at 300ma

FHeld programmabie with SUPPLIED keyboard

Confirmation lone 1o indicate accepled parameter, plus tones 1o indicate programming error
All programming 15 stored in a non-volatile EEPROM which may be altered al any time
Message length over 200 characters long

Trigger 10 with active high or low

Inhibit 1D with active high or low, Will hold oft I1D until channel is clear of tratfic
Generates repealer courtesy lone al end of user transmission if enabled

Double sided tape and mounting hardware suppled for quick mounting

Operzling temperature range, — 30 degrees C 1o + 65 degrees C

Full one year warranty when returned 1o the factory lor repair

Immegaie ong day oelvery

Programmable Features

Eight programmable, selectable, messages

CW speed from 1 to 99 WPM

1D interval timer from 1-89 minules

i hold off Hmer from 0-99 seconads

LW fone trequency from 100 hz 16 3000 hz
Front porch oelay infenval from 0 o 8.9 seconds
CW or MCW operation

$89.95 each
programming keyboard included

’ COMMUNICATIONS SPECIALISTS, INC.
426 WEST TAFT AVENUE » ORANGE, CA 32665 IE"ﬂ#

h’f?hﬂ 908-3021 = FAX (T14) 974.-3420
Entire U.5.A. (B00) 854-0547 = FAX (BDO) 424.3420
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500KHzto FIETRIDESNT
1.30GHz 2 TR 1200 Now Only : o Ew . . -
Bt $36900 Measure Up With Coaxlal Dynamics
AM/FM/WFM ‘Model 81000A RF Directional Wattmeter
Total coverage at Model 81000A is a thoroughly engineered, portable, insertion type wattmeter
a very economi- ‘designed to measure both FWD/RFL
cal price. VFO, C. W. power in Coaxial transmission lines,
Search lockout 81000A is comprised of a built-in line
st Tl ot section, direct reading 3-scale
[.DC display : meter protected by a shock-proof
5 = 3 housing. Quick-match connectors,

Stepsdownio  fly S plus a complete selection of plug-in
SKHzEEPROM [#*=2 i ‘elements, gives the FRONT RUNNER
memory. BNC |{§5°% B  reliability, durability, flexibility
antenna connec- | i ‘and adaptability with a two year
tor. Size: 57/8"H | S warranty.

e L Contact us for your nearest
x 1 127D x 2"W, !. i authorized Coaxial Dynamics
Wt: 1doz : B representative or distributor in
Includes AA : our world-wide sales network.
Battenes. Cell -§ COAXIAL

blocked foruse in |
USA. Call orfax |
Toll free in USA |
and Canada. 24
hours a day, 7
days a week.

DYNAMICS
INC.

15210 Industrial Parkway ¥ |
Cleveland, Ohio 44135

216-267-2233
e RUE o = 1-800-COAXIAL

== FAX: 216-267-3142 s See Us At Dayton — Booths 401 & 402

1 300 445 7717 Service and Dependability...A Part of Every Product

10707 E. 106th, Fishers, IN 46038
Intemational: 317 842 7115 Fax 317 849 8794
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A Foolproof

Number 11 on your Feedback card

Power Controller

Be prepared when the commercial power shuts off.

hat happens to your community re-
peater when a storm or accident caus-
es a loss of commercial power? The answer
1s that your repeater i1s useless unless you
have a battery backup supply or a generator.
Generators are expensive and have to be
manually started unless they have a battery
starter. Deep-cycle marine batteries are greal
for repeaters that draw 10 amps of current or
less. The problem anses when the commer-
cial mains go dead. The control operator or
owner must manually switch power sources,
as most repeaters are not located where the
owner or control operator lives,
| found the answer to this problem with
the “Foolproof Power Controller.” This pro-
ject consists of a relay which is engaged
when the commercial mains are supplying
power to the repeater and automatically
switches over 10 my deep-cycle marine bat-
tery when commercial power stops. 1 have
incorporated a two-color LED into the
schematic to indicate visually from which
power source the repeater 1s being supplied
power. The parts list for this project 1s as
simple as possible, with all the parts avail-
able from your local Radio Shack: a small
aluminum case, four resistors, one two-color
LED, a DPDT relay, one relay socket, one
roll of red I8 ga. hookup wire and one roll
of black 18 ga. hookup wire.
The most important thing in the construc-
tion of this project is to maintain the correct
polarity so as not 10 damage any transistors

. '_'_,;"a :

by Charles M. Seay, Sr. KN4HL

B e b ——

Photo A. The completed controller showing relay, case and LED.,

in the repeater. Fuses can be added to the
unit for additional protection if you wish,
Construction

The relay socket 1s mounted in the alu-
minum case so that the relay receives proper

Photo B. The " Foolproof Power Controller” connected to the 13.8-volt DC power supply.
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cooling and the exposed wiring will be total-
ly enclosed in the case. The LED can be
mounted where it can be easily seen: loca-
tion is not important.

After the relay base 1s mounted, cut a
length of red hookup wire that will reach
from the positive terminal of vour |3.8-volt
power supply to pin 8 of the relay base with
a jumper from pin 8 to pin 4 of the relay
base. Cut an equal length ol black hookup
wire that will reach the negative terminal of
your power supply and connect this to pins 7
and 3 on the relay socket. Now cut a piece of
red hookup wire that will reach from the
positive terminal on the battery and connect
the other end to pin 2 on the relay socket.
Cut a piece of black hookup wire that will
reach from the negative terminal on the bat-
tery to pin | on the relay socket. Two equal
black and red pieces of hookup wire should
be cut that will reach from the relay socket
to the power supply terminals on the re-
peater. Connect one end of the red hookup
wire to pin 6 of the relay socket. Connecl
one end of the black hookup wire to pin 5 on
the relay socket. The basic wiring of the re-
lay socket 1s now complete and the unit will
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Subscribe to
73 Amateur Radio Today
Call 800-289-0388

WANT TO LEARN CODE?

Morse Tutor Gold is the answer for the
quickest and easiest way
for beginners and experts alike.

From the moment you start the easy and speedy
self loading procedure to the day you reach your
goal, Morse Tutor Gold will gently coach you
through the leaming process.

Since 1987, GGTE has guided nearly 20,000
hamsand prospective hams around the world through
proven structured lessons and a variety of character,
wordand conversation drills. Straight forward menus
make the process simple and fun.

You select the characters and Morse Tutor Gold
will prepare a random character drill with those
characters. Morse Tutor Gold makes it easy to
create your own drills or import text files. You can
now type what you hear or copy by hand and see, one
line at a time, what the computer sent or what you
typed. Pick the Famsworth or the standard method;
select the tone frequency most comfortable for you or
select your code speed intenths of a word per minute.

You are always in command.

Morse Tutor Gold uses your internal
1({* speaker or sound board (certified by
Creative Labs for all Sound Blaster
Sound| products). And, if you use a sound board

the program supports volume control.
Get the software the ARRL sells and uses to
create practice and test tapes. Morse Tutor Gold

is approved for VE exams at all levels.
Attention Morse Tutor and Morse Tutor
Advanced Edition registered users.
Make sure we have your current address.
Special upgrade offers will be mailed shortly.
b Don't miss out
“Bought: ¢ on Friday-passed my 5 words on Sunday”
A Ferers Greot program-does alf it was said fo-i¥
was loadhd and in use wilthin 15 minutes of ks arrival
Trily user friendy.” KEBAN#, “Better than my wildst
expectations! Sorry | didh't have it years ago /E'8 much
better Ehan amy code Eapes.” KBSPNR "By far Fhe best
Morse Cade program | have ever seen! |'m an ARKL VE.”
A7ESY Tz 18 a crackerjack way for Ems newcomer
Lo learn Fhe Morse Code Well workh Ele price” W3
Marks
For all DOS computers. Avaulable thru dealers. 73
Magarine, QST. or send $29.95 + 53 S&l1l
(CA residents add 7.75%q 1ax) to

GGTE, P.O. Box 3405, Dept. MS,
Newport Beach, CA 92659
Specify 5'4 or 3': inch disk
Morse Tutor Gold is a trademark of GGTE.

Sound Blaster, the Sound Blaster Logo and the Sound Blaster
Compatibility Logo are trademarks of Creative Technology Ltd.
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For High Performance in Repeater
Technology, Go with the Leader—

SPECTRUM

S-7R Basic Repeater

® ‘“Stand Alone"”
or use with
your controller

® 10-40 Watt Units

e 2M, 222, 440 MHz

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

o “RUSUSLY Baud Repest Aldio makes 2 lines of Repeaters—the

 Sdosedhnitdioiisiina g Deluxe SCR1400 and the new basic
' low cost S-7R line.

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

However, all of the “bells & whistles"
have been eliminated—at a large cost
savings to you! The S-7R is a real
“work-horse’’ basic machine designed
for those who want excellent, super-re-

- liable performance—but no frills! For
2M 220 MHz . use as a complete ““stand-alone’’ unit,
440 MHz or with a controller.

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

| dard”’ SCR1000/4000.
10-150 Watts

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

SCR1400

TX Power; Tone & Timer Units; Sharp
REPEATER W/150 WT. 2M Amp RX Filters; Power Amps, etc.
& 30A POWER SUPPLY. ' :

(All items available separately)

B Complete Line of VHF/UHF Rcvr.

Shown in optional cabinet. & Xmtr. Link Boards & Assemblies
also avallable. Plus ID, COR, DTMF
Call or write today for details and prices! Control Bds., Antennas, Duplexers,

Get your order in A.S.A.P. Cabinets, etc. Inquire.
Sold Factory Direct or through Export Sales

Reps. only.

/577 SPECTRUM COMMUNICATIONS CORP.
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Supply Indicator
Photo C. The power controller in service in a repeater system, ready

Figure 1. Schematic for the “Foolproof Power Controller.™ when commercial power fails, to switch instantly to the emergency

battery supply.

battery automatically.

Before hooking this unit to a repeater,
connect this controller to the proper post of
the power supply and to the battery. Connect
a multitester to the black and red hookup
wires that go to the repeater, carefully ob-
serving polarity with the meter set to read at
least 30 volts. The LED should be glowing
orange without the power supply turned on.

Turn on the power supply and the LED
should glow green. If you unplug the power
supply, the LED should again return to or-
ange and voltage should sull be present to
the multitester.

Stick-on rubber feet can be added to the
case alter construction to keep the unmit from
sliding around.

This unit has worked lor me for several

months during short commercial pow-

operate correctly. However, you would not
have any indication which power source is
operating the repeater.

Mount the two-color LED into the cabinet
of the case where it can be seen easily,
Connect the center or long post of the
LED to pin 5 of the relay socket. Connect
pin |, the shortest post of the LED, to pin 4
of the relay socket through two resistors
(270- and 330-ohm resistors iIn

series). Connect pin 3, the next er outages. It will keep your repeater
shortest post on the LED, to pin 2 on Parts List operating and useable.

the relay socket lhruggh two resistors Quantity —— AS# This unit can be ﬂdapﬂtcd o control
(270- and 330-ohm in series). When | 4 Case 2-3/4" x 2-1/8" x 1-5/8" 270-235 the power source of radios other than
in operation the LED will display |1 Relay 275-218 repeaters. The main limiting factor is
green when operating from your |1 Relay socket 275-220 the current-carrying capacity of the
regular 13.8-volt power supply and ; g?una_i;nrhu:el;il:t]nlgpanel Lo gﬁ?ffg relay contacts and the size of the
orange when operating from the deep- | » 330-0hm resistors 271-1113 hookup wire.

cycle battery. When commercial pow- | 1 roll Black 18 ga. stranded hookup wire The total cost to construct this
er is lost, the relay will switch to the project is less than $25. 73]

CALL ROSS 208-852-0830

WE TAKE TIME TO TALK TO YOU

TIMEWAVE TECHNOLOGY ALNCO CORPORATION R T { - I
NG DFIT £255 00 m —_SN2%0 m_ $6.825.00 n-n —_—  Ew
DPSS: 520500 DIGIT 285 00 WF8158 4500 -4l £.750.00 ] 17.00 l
DPSS9¢ _______ 288.00 OR-118T %00 ROBOT IC-781 215000 - T
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900 HFVHF ....... 46450 DR80T ... B50.00 2T . 1.4TS.00 R e ialihis 120,00 Non-contaminating and non-
MP-20 ... — BN DR-GOOT(®) .......... 57750  SM6 ... $1,10000  IC-200H oo .. AT S0 DELTATA -...co........ T70.00 I > Goeh i b
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m.'ﬂ: """""""""" g7 " AESU " Mﬁj::::::'_fj:j' -ﬁgﬁ ml: s s ', mﬂ!!.mnn mf? '"'ﬂﬁ I e Staya flexible for years insuring HI
T 112,50 FT418/258 ............ $32400  TRB400.......... CBIB00 ICTOT i 795,00 AC-11 ... . B0.00 I molsture-proof connections. COAX-SEAL . . . This -..!
Ki”?ﬁ ----------------------- ﬁ: FT-4166/258 ... 20000  TM2818 .. s P 780,00 (21 1~ - 75.00 ¢ Heusable—quick disconnection “,;E:m""ﬂ“"':“:,', -

" STANDARD S e i E——— 2 U 85890 | | androsealing with same material, [¥oe Ve e | |
CS8080A . §TB450  FT70A.._._ 26000 THAIBT 22000 IS 1.170.00 ICWEA o, 420.00 l o Amustforsatellite TV— gy 2wl b s & I
COOOA . 41350 FT-700R 300.00 THISA . — 41800 T e 1. 240,00 KANTROMICS microwave work. out alr
a0, AW M. RN R/ T - I o Hundreds of uses. o ST TECTIVE I
RSIEA 140.00 DT-T708H _ w00  PBI0_ 000 AGY___ s AMORSOFT C84 4000 I ¢ Moistureproofs all connections., \__NEPENSVE I
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— G-100080X 45800 LESS ANY VALD AT-180 385 50 ME-TAIM TERM . 150.00 -
B i w == N e e e I I CONNECTOR NEEDSCOAX-SEAL |

(Trial packetfor4 connectors-$1.00 ppd. )

UNIVERSAL ELECTRONICS,

Ross Distributing Company

INC.

1201

PO. Box 234, 78 Scuth State Street. Preston. ldaho B31263 T

A555 : Road, Suite 12
Telephone 208-852-0830 TOYE Rt

lr|r+| 14y BEG-4605
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Columbus
« FAX (B14) A6
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SIRICQ)-

Aninnovative approach has been taken in

: nt ennas the construction of the base impedance
Sirio has designed the new HI matching transformers. This new process
PERFORMANCE line for the discriminating results in very high and previously
Radio Amateur. These antennas are the very unattainable unit to unit precision.
best available in terms of material quality, hi- Particular attention has also been paid to
tech design and maximum performance. The the UHF male antenna mounting
result of years of experience and technological connector which uses a gold-plated center

pin, "TEFLON®" insulation and a rubber
weather seal for hi-performance and
protection from the elements. All Sirio
HP Antennas are factory adjusted and no
additional tuning is normally required.

research by Sirio! All models are fabricated
with the very best materials available to
guarantee maximum strength and best
performance. Year after year. Sirio whips are
very flexible and incorporate a custom
inclination system that allows them to be tilted
to 90° without the use of keys or special tools.

1. Hi Quality 17/7PH
stainless steel whip.

2. Tiltable section with
rubber gasket and
stainless steel retention
spring

3. Dielectric low-loss
"ZYTEL" insulator with
brass insert soldered at
the coil

4. High "Q" air wound
coil for low dielectric loss

5. High voltage ceramic
capacitor for a perfect
impedance matching

6. Gold plated brass
center pin with low
dielectric loss "TEFLON
insulator

7. Silicone rubber gasket
and O-Ring for a perfect
waterproofing

Electronic Distributors
325 Mill St.

Vienna. Va. 22180
PH 703-938-8105




K4SYU Loop Antenna

Number 12 on your Feedback card

A compact, portable HF solution.

W’hy a small loop? Why not a dipole or
a quarter-wave vertical? The answer 1s
size and versatility. The loop is small and in-
conspicuous. It can be set up on the porch of
a condominium or used as a portable anten-
na for Field Day or used as an emergency
antenna in case the wire antennas blow
down.

The loop will not replace your favorite
yagi or other gain antenna. but if you are re-
stricted. as many hams are, to using inside
antennas and are getting poor results. then
this loop is just what you are looking for.

Let’s look at what this small loop antenna
has to offer:

l. It requires no radials (no external wires).
2. It requires no ground connection (reduced
RFI).
3. It requires no antenna tuner (simplified
tune-up).
4. It exhibuts less noise than a dipole or quar-
ler-wave antenna.
5. It is somewhat directional (also has good
nulls).
6. It helps eliminate harmonic radiation
(high Q).
7. It is multiband (quick and easy band
change, five bands).
8. It is fairly efficient (good things do come
small).
9. It 1s portable (can fit in the trunk of a
car).
10. It is inexpensive and easy to build.
(Need | say more?)
Are you interested? Then read on.

Theory

You all know that the loop antenna has
been used for many years as a direction-
finding antenna, In that type of service it
made use of the sharp nulls off each side of
the loop, but off each end is a nice fat lobe
shaped like a doughnut. It 1s this large lobe
structure that makes the loop so interesting
(0 radio amateurs.

In theory, the loop antenna can be looked
at as a single-turn parallel-tuned circuit not
unlike the tank circuit. The opposite sides of
the loop act as a pair of spaced antennas car-
rying RF currents of opposite polarity. The
two RF currents tend to cancel each other
out perpendicular to the plane of the loop.
The magnetic radiation will be maximum off
¢ach end of the loop. As the loop readily ac-
cepls energy at its resonant frequency, it is
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by Everett James K4SYU

only necessary to
add an RF coupling
device to transfer
energy to and from
the loop via a coaxi-
al cable.

You know that the
portion of the loop
next to the capacitor
has very high volt-
age, but if we go 1o
a point halfway
around the loop
which i1s about the
center of a corre-
sponding one-turn
coil, we reach a zero
voltage point. This
point, for all practi-
cal purposes, 1s neu-
tral. It is at this point
that the coaxial
shield is attached.
The coaxial center conductor is connected
to a number 12 wire which is separated
slightly from the loop and connected at a
point approximately 10 percent of the loop
circumference away from the neutral point.
This is very similar to the old-time method

Photo A. The loop antenna in pieces before assembly. Assembly time
is about five minutes.

of using a tapped coil for impedance match-
ng.

[t is interesting that a reasonable match
can be obtained on all five frequency bands
using this simple matching device, without
having to move the tap.

1/2" Tubing

T-Fitting
Pipe Clam
I | = : >
Tubing /&_/ Tubing
Disconnect ______» Coasxial Disconnect
Connector
| M™atching
Section
45Degree WoodShaft
Eibows

_gé:—ﬂeehiuelnsulamrs

Tubing Caps
With Angle
Brackets

L i |

| Base

Figure 1. View of the K4SYU loop without the tuning capacitor mounted.



» what effect soil pH may
have on grounding?

» entrance panels are a last
defense against lightning?

» the facts & fallacies of
oscilloscope sampling rates?

FREE - join the more
than 30,000 readers
and learn from
The Leader in Lightning
& Grounding Solutions

KPolyPhas

CORPORATION

(702) 782-2511
FAX: (702) 782-4476
BBS: (702) 782-6728

2225 Park Place « P.0. Box 9000
Minden, NV 89423-9000
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Field Day Beam?

Took 10,15, 20, and 40 metdY Hal uﬂfﬁ on Field Dav.
ey weni up in the trees as easy as les. A low G3RV
took care of evervthing close and I].'IE IfSquares made
my QRP a big signal for the long hop east and west. On
10 and 15 I thought I had a cunﬁum Try a HalfSquare!

10M I5M 17M 20M 30M 40M 4%
$40 S$43 S46 S50 S60 STO psp
InfoPak S1— Plans: TechNote 122—S7ppd USA
AntennasWest Order Hotline:

Box 50062-S, Provo UT 84605 801-373-8425

YOUR ICOM IC-751

IC-745 and R71

CAN FAIL!

UNLESS YOU OWN THE WILLCO ICM1024

NO FAIL RAM WITH 1024 MEMORIES
AND EXTENDED FREQUENCY LIMITS,

TIME IS RUNNING OUT.
New Lenox, 1.

WILLCO Electronics
I‘ UU.S.A. 60451

P.O. Box 788
PH (B15) 723-1874
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Say You Saw It In
73 Amateur Radio Today

FAX (815) 723-1436
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Sell your product in 73 Amateur Radio Today!

Call Dan Harper today... 1-800-274-7373 |

BUY oG

5G-230 Smartuner

Antenna Coupler

3SB, AM, CW&DATA

You can't buy a smarter
tuner than this. An automatic
antenna coupler so intelligent it
precisely tunes any length antenna
-8 to 80 fi-in the HF band.

The Smartuner® automatically
evaluates and switches 64 input and
32 output capacitance combinations,
plus 256 inductance combinations n 7| e
a “pi” network. The amazing result is
over a half-million different ways to
ensure a perfect match for your transceiver. And the
most intelligent feature of all is that the Smartuner
remembers the chosen frequency and tuning values,
and will automatically reselect those values —in less
than 10 ms, each time you transmit on that frequency.

The SG-230 Smartuner® Buy smart.

IHSIDE

MICROPROCESSOR CONTROLLED © NON-VOLATILE MEMORY « WATERPROOF © BITE. INDICATOR ® 18T0 30 MHZ RANGE
10T0 150 WATTS INPUT POWER ® 10mS RETUNING TIME @ 8 1o 80 ft. ANTENNA (all types)

= —
NO COMPROMISE

COMMUNICATIONS

SGC INC. SGC BUILDING PO.BOX 3526 BELLEVUE, WA 98009 TEL. (206) 7466310 FAX: (206) 746-6334
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Photo B. The loop antenna, showing the maiching section and coaxi-

al cable feed point at the 1op.

Neutral

q.m.l-...ri m b bl . F

v x

o
| .
|

".#

S e A

Photo C. Details of the loop antenna base.

Bands

This loop covers the 15, 17, 20, 30, and
40 meter bands. That is not bad for an anten-
na which can be set up on a table top and
take up not much more space than five feeL

Can a Loop Antenna This Small Be
Efficient?

The answer is yes. This antenna was de-
signed with the idea of operating it QRF.
The calculated maximum gain for this loop
on 20 meters is approximately 3.2 dB above
isotropic. It also has nulls of approximately
12 dB off each side. Calculated losses below
100% efficiency are 0.13 dB for 21 MHz,
0.4 dB for 14 MHz, and 3.2 dB for 7 MHz.

The good news is that this loop will not
cost you a bundle. The construction of this
loop is simple enough that any radio ama-
teur with ordinary mechanical skill and sim-
ple tools can build it. How about cost? |
would estimate that the cost would be less
than 35 dollars. Not bad for a five-band an-
tenna'! It could be even less if you have a
good junk box. The half-inch hard drawn
copper tubing and fittings cost me $11 at the
local plumbing supply shop. The variable
capacitor and beehive ceramic insulators
were obtained at a hamfest for a few dollars,
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Figure 2. The loop's radiation pattern.
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Tuning
Capacitor
Split-Stator
7 to 30 pF

and the wooden stand was made out of scrap
lumber. You can make yours real fancy if
you desire.

You say you want a loop antenna but you
do not want to be confined to QRP? Look no
further; this small loop will handle power
outputs up to 100 watts peak. The tuning ca-
pacitor that 1 am using is a medium-power
transmitting type with 0.075-inch spacing
between plates. The two stators are in series
through the rotor, which gives a plate spac-
ing of 0.15 inches but cuts the effective ca-
pacity in half. This spacing will handle more
than 10k volts of RE.

Using a split-stator capacitor with each
stator connected to one end of the loop, the
RF voltage on the rotor and frame is near ze-
ro and the frame can be attached directly to
the wooden base. The capacitor can be tuned
using a good bakelite knob as shown in Pho-
to D. Of course, if you want, vou may add a
motor drive. 1 do not recommend using a
non-split-stator capacitor as the rotor will be
at a high RF potential and there is a danger
of RF burn. The inductance of this loop is
approximately 5 pH. If you have a capacitor
and you know its value, just use the formula

_ _10e
"~ 2rVLC

Figure 3. Plan of the K45YU loop.

to find your frequency coverage al maxi-
mum and minimum capacilty.

Tune-Up

The tune-up is very easy. First, select the
band on which you wish to operate. then
resonate the loop. When the loop is near
resonance the received noise level and sig-
nals will peak.

You could operate with this tune-up but
you probably would not get maximum pow-
er transfer. | recommend that you use a
VSWR meter in the transmission line. Set
the VSWR meter for reflected power, reduce
the drive level at the transceiver until re-
flected power is mid-scale or less, then ad-

just the loop tuning capacitor for minimum

return power. Increase power and re-adjust
again for minimum. You should now have
maximum power transfer for that segment of
the band as allowed by your loop bandpass.
Tune-up should not take much more than a
minute if your rig 1s located near the loop
anienna.

High Q and Bandpass

The high Q of the loop will work both for
and against us. It will help reduce the re-
ceived noise and 1t will attenuate harmonic



e p—

— S =

-..;_'_I__—I--—'., S S -rﬂ_"-_ ;-1' =T e
:
' &

e —

oT
SIMPLY MOBILE

The New Alinco DR-610T Dual Band Mobile Transceiver

D esigned for convenience. The DR-610T’s Channel
Scope gives you visual monitoring capability to
keep you engaged in local frequency activities.

A built-in duplexer and a new remote mount system
provide you with flexible installation options with a
readily detachable front head, and the optional EDS-1

accessory junction box containing both separate microphone
and external speaker jacks.

Multi-Color Control Panel Display

A color-coded sequence of green and amber lights
controlled by the function button illuminates the
DR-610T"s control panel indicating a change in your
operational setting. The DR-610T clearly outshines the
competition by giving you simple and direct access to
complex dual band applications.

Efficient Memory Storage with a ”5 Bank System”
The 120 memory channels that come standard with this
new dual-bander are conveniently divided into 5 separate
memory banks for Hams who traverse through multiple
operating areas. Program up to a total of 240 channels
with the optional Alinco accessory EJ-23U memory unit.

LITZ Emergency Alert System

To activate the Long Tone Zero (LITZ) emergency alert
system, a repeater controller presses the touch tone “0” on
his or her mic for a period longer than 3 seconds. The
repeater will re-transmit this DTMF tone which will be
decoded by the DR-610T"s special LITZ decoder. A beep
sound emits from the speaker repeatedly and the “Lit”
icon will appear in the display until the station operator
depresses any of the control panel keys.

Features

* Frequency Range

s Receive: 108.000 - 173,995 MHz (AM, FM)
420.000 - 470.000 MHz (FM)

i Transmit: 144.000 - 147.995 MHz (FM)
438.000 - 449.995 MHz (FM)

*# Multiple Scan Functions

> Prionty Function

s Mono Band Dual Receive(VxV) (UxU)
:# 5 Channel Scope levels

: 50 CTCSS Tones, Encode standard, Decode available with
the optional accessory EJ-24U Tone Squelich Unit.

# S-meter Squelch

# RF Attenuator

= APO (Automatic Power Off)

## TOT (Time Out Timer)

: 1200/9600 bps packet capable (GMSK type TNC required)
## AM Aircraft RX Standard (No modification required)
## Full Duplex with odd spiit operation

s Sub-band Mute function

3 3 Power Output Levels (VHF/UHF Independent)

*# DSQ (Digital Squeich)

s Beep function

s Key lock function

## Built-in Duplexer

# Remote Microphone Control Application

*# Bell Function

* Tone Burst Function

s LITZ Function

(The US First Emergency Alert Monitoring Feature)
= MARS/CAP Modifiable (Proper FCC licensing required)
This device has not been approved by Federal Communications

Commission. This device is nol, and may not be, offered for sale or lease,
or 50id or leased until the approval of the FCC has been obtained

= mmar xra b

e iz e

FO ' MA™ ALINCD vvr/une win sano M transceivie DR-610
(XL o L — R i e
e
ety W -
™ G
iR T
CALL REV RC

ELECTRONICS INC.

438 Amapola Ave., #130, Torrance, CA 90501 Phone: (310) 618-8616 / Fax: (310) 618-8758
Better Products, Better Service. See for yourself why people are coming to ALINCO,

CIRCLE 67 ON READER SERVICE CARD




lators, and the plug-in 40 meter capacito.

radiation. It will not allow us to move up
and down the band without re-resonating the
loop to the new operating frequency.

The following bandpass figures were
measured using this loop:

Band Bandpass

15 meters 138 kHz

| 7 meters Not measured
20 meters 57 kHz

30 meters 23 kHz

4() meters 15 kHz

These bandpass figures indicate the limits
between 2.5:1 VSWR points for each band.
It 1s easy to see that as the frequency de-
creases the bandpass becomes smaller, the
tuning of the loop becomes more critical and
the efficiency also decreases.

| haven’t encountered any problems thus
far in manually tuning this loop, as the loop
1s operated next to the transceiver., If the
loop is to be operated at a location at a dis-
tance from the rig, then a motor drive me-
chanical wner will be required.

Construction

As you can see in Figure 3, the loop an-
tenna 1s octagon-shaped. but 1s a little short-
er than it is wide. This was done in order to
provide clearance from the ceiling when op-
erated from a tabletop.

About 16 hnear feet of half-inch hard-
drawn copper tubing is required. Using a
tubing cutter or hacksaw, cut the tubing to
the lengths shown in Figure 3. Clean the
portions of the tubing to be soldered, using
emery cloth. Also clean the interior of all fit-
tings. Make two copper angle brackets and

t*"!;,.

]

i
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Photo D. Details of the split-stator tuning capacitor, the beehive insu- Photo E. The loop and rig set up on a picnic table in a North Georgia

park.

attach them to the two copper pipe caps with
seli-tapping screws. Clean the caps and
brackets for soldering.

Lay the parts out flat on a concrete floor.
Use acid soldering flux on all joints and as-
semble the loop. Use wooden blocks to raise
the loop above the level of the floor, keeping
it flat for soldering. Use a propane torch and
heat the fittings one at a nme. Use lead-tin
solder, the same as is used in radio work.
The solder will be drawn into each joint
when hot enough. You may wipe excess sol-
der off using a damp cloth if you wish.

Note the position of the copper T-fitting
(Figures 4 and 5) at the top of the loop. It is
used as the upper support, as it fits into a
hole in the vertical support shaft.

When all of the tbing joints are soldered
the loop should look like the plan drawing in
Figure 3. The loop will be rigid and have no
loose joints. Make a vertical wooden shaft |-
1/2" x 1-1/2" x 52" long.

Make a 14" x 18" wooden base as shown
in Photo A. Make a wooden support for the
vertical shaft to hold it at right angles to the
base.

A copper bracket is required for the
S0-239 coax fitting. It may be screwed or
soldered to the copper T-fitting as desired.
Mount the beehive insulators on the wooden
base along with the split stator capacitor.
Fasten parts down with wood or sheet metal
screws using brack-
ets as needed on the

o e T e . . T g

to go between the insulator tops and the ca-
pacitor stators. Try to have these connectors
as short as possible.

The loop as presently set up will cover the
15, 17, and 20 meter bands. In order to res-
onate it on the 30 and 40 meter bands, addi-
tional capacitance must be added in parallel
with the existing split-stator vanable capaci-
tor. This is done by attaching two banana
jacks to the top of the beehive insulators.
Fixed plug-in capacitors can then be added
in order to work the 30 and 40 meter bands.

Construction of the Fixed Capacitors

The fixed capacitors are made of double-
sided copper printed circuit board using air
as a dielectric. The printed circuit board is
cut into plates which are stacked in such a
way as to make a high-voltage capacitor.

Figure 6 shows the size and shape of the
lixed capacitor plates. Three plates are used
for the 30 meter capacitor; six for the 40 me-
ter capacitor. The approximate capacity of
the 30 meter capacitor is 30 pF: 75 pF for 40
melers.

All plates are cut with a large pair of tin
SNIpS.

The plates are then stacked and holes
drilled to accept two 6-32 screws. Remove
the copper from around the hole on one end
of each plate. As we are using double-sided
printed circuit board, the copper must be

capacitor frame.
Make connectors

out of copper stri
PP P F-Fitting

Pipe Caps

A ™
5 g

]

B*—-— Tubing

Iooden Uertical Shaft

&

%*——-Lnup Tubing
I_=.I

="%——Croax Fitting

Figure 4. Base bracket detail.
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Figure 5. Copper T-fitting detail, top view.



2“

|-' 3-5/8"

— Nail With Head Cut 0ff
Size To Fit Hole
Bored for 6-32 Screw

5/8" Square Block

Figure 6. Detail of fixed capacitor plares.

removed from around the same hole on both
sides. This can be done quickly by grinding
the copper away using a homemade tool in
an electrical drill or drill press (Figure 7).

Fasten a small strip of emery cloth to the
grinding tool, passing the nail through the
emery cloth. Insert nail in one side of the
printed circuit board in the drilled hole. and
rotale the tool using an electric drill. The
copper will be removed quite rapidly.

Stacking the Capacitor Plates

Referring to Figure 8, you can see that on
the left-hand terminal plates 1 and 3 are con-
nected while the right-hand terminal is con-
nected only to plate 2. A common 6-32 nut
is placed on the screw between each plate
and on top of the stack of plates. This gives
a spacing of about 0.1 inch.

Loop Antenna Tubing Disconnects

For those radio amateurs who intend to
use the loop as a portable antenna or fre-
quently move it from one place to another. it
can be equipped with tubing disconnects.
The loop will then break down into three
sections of no more than four feet in overall
length, which will allow it to be easily car-
ried in the trunk of a car. The tubing is cut at
the two tubing disconnect points. A brass n-
sert is made with a good fit to the interior of
the tubing. It is soldered into one section
and, with the loop assembled, a hole is
drilled through the mating tubing section.
The brass insert is then tapped for a screw
thread. A 6-32 or 8-32 screw, as available,
can be used to secure the sections of the
loop together and make a good mechanical
and electrical connection.

A word of caution: This loop concen-
trates very high levels of magnetic radiation
and should be kept away from people and
metal objects. both of which will absorb en-
ergy. This could cause a hazard.

Conclusion

For the past six months, I've used this
loop antenna every Tuesday in a mini-Field-
Day operation to make contact on schedule
with W2GUM in New Jersey on 20 meter
CW. Signal reports have frequently been S9,
even with poor band conditions. Some of the
contacts were made using QRP. The setup as
shown in Photo E is portable from a park in

Figure 7. Detail of grinding 1ool.

Figure 8. Stacking the capacitor plates.

North Georgia. My rig is a Ten-Tec Argosy.
Its output is either 5 or 50 watts, depending
upon whether | want to operate QRP. The
antenna has helped make many contacts on
15, 20, 30, and 40 meters. Most of the oper-
ation has been portable battery-powered
from a city park in Melbourne, Flonda. The
loop has also performed very well on DX
contacts.

We have a small QRP club, and two other
members, WAMPT and N4MPD, have built

loops from these plans. Both are very happy
with the results.

My recommendation is, try it. you will
like 1t.

For more information see the Ted Hart
WS5QIR article in the June 1986 issue of
OST. 1 would like to thank Burt Bittner
KOWON for his suggestions and computer
tab-outs modeling this antenna. For loop
theory, see Electronic and Radio Engineer-
ing by Terman. 73]

Copper elbows 1/2" dia.

Copper T-fitting 1/2" dia.

Copper end caps 1/2" dia.

Hard-drawn copper tubing, 1/2" dia.
Coaxial connector, female type SO-239
Beehive insulators

About 2 of No. 12 solid copper wire

2" x 4" copper flashing

Tuning capacitor, split-stator type*
Wooden base, 1" x 6" x 14"

Wooden legs, 1-1/2" x 1-1/2" x 18"
Wooden vertical shaft, 1" x 1-1/2" x 51"

X

Banana jacks®"

Brass screws, 6-32, 1" long™*
Nuts 6-32 to fasten plates®”
Hose clamp, small, stainless steel

b

split-stator type.

Parts List

Double-sided circuit board, 3-5/8" x 18"

Banana plugs with 6-32 threaded ends**

* Note: The split-stator capacitor which | used was made by Cardwell, and was removed from a piug-in
unit from a surplus SCR 188 MOPA transmitter. The capacitor was not split-stator and it measured about
30 to 130 pF. The stator was supported by four insulators attached to the frame. | drilled and filed through
the center of the bars holding the stator plates. | removed the center stator plate and made two separate
stator sections with 3/16-inch spacing between the stator bar seclions.,

** Note: If you have trouble finding the banana plugs and the double-sided printed circuit board, a
transmitting type variable capacitor may be substituted and may be connected to the loop using battery
clips. The variable capacitor should have a maximum capacity of about 100 pF. It does nol need to be a

If this substitution is made, then all ** items may be omitted.
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CARR’S CORNER

Joseph J. Carr K4IPV
P.O. Box 1099
Falls Church VA 22041

Noise, Signals and Amplifiers

Although gain, bandwidth and the
shape of the passband are important
amplifier characteristics, we must also
concern ourselves about circuit noise.
In the spectrum below VHF, man-
made and natural atmospheric noise
sources are so dominant thal receiver
noise contribution is trivial. But at VHF
and above, receiver and amplifier
noise sels the performance of the sys-
tem.

At any temperature above Absolute
Zero (0° K or -273° C) electrons in any
malenal are in constant random mo-
tion. Because of the inherent random-
ness of that motion, however, there is
no detectable current in any direction.
In other words, electron drilt in any
single direction is cancelled over short
time by equal drift in the opposite di-
rection. There is, however, a continu-
ous series of random current pulses
generated in the matenal, and those
pulses are seen by the outside world
as a noise signal. This signal is called
by several names: thermal agitation
noise, thermal noise or Johnson noise.

It is important to understand what
we mean by “noise” in this context. In
a communications system the design-
er may regard all unwanted signals as
“noise,” including man-made electrical
spark signals and adjacent channel
communicalions signals, as well as
Johnson noise. In other cases, the
harmonic content generated in a linear
signal by a non-linear network could
be regarded as “noise.” But in the con-
tgxt of amplifiers and receivers,
“noise” usually refers to thermal agita-
tion noise.

Amplifiers and other linear net-
works are frequently evaluated using

Number 13 on your Feedback card

two classes appear radically different.
In the generic sense, a passive net-
work is merely an amplifier with nega-
tive gain or a complex transfer func-
tion. We will consider only amplifiers
here, but keep in mind that the materi-
al herein also applies to other forms of
circuits as well.

Amplifiers and receivers are evalu-
ated on the basis of signal-to-noise ra-
tio (S/N or “SNR"). The goal of the de-
signer is to enhance the SNR as much
as possible. Ultimately, the minimum
signal detectable at the output of an
amplifier is that which appears above
the noise level. Therefore, the lower
the system noise, the smaller the mini-
mum detectable signal (MDS).

Noise resulting from thermal agita-
tion of electrons is measured in terms
of noise power (P_), and carries the
units of power (watts or its sub-units).
Noise power is found from:

P, =KTB

Where:
P., is the noise power in watts (W).

(Equation 1)

K is Boltzmann's constant
(1.38 x 10-22 JFK).
B is the bandwidth in hertz (Hz).

Notice in Equation 1 that there is no
center frequency term, only a band-
width. True thermal noise is gaussian,
Or near-gaussian, in nature, so fre-
quency content, phase and amplitudes
are equally distributed across the en-
lire spectrum. Thus, in bandwidth limit-
ed systems, such as a practical ampli-
fier or network, the total noise power |s
related only to temperature and band-
width. We can conclude that a 20 MHz
bandwidth centered on 200 MHz pro-
duces the same thermal noise level as
a 20 MHz bandwidth centered on 400
MHz or some other frequency.

Noise sources can be categornzed

ternal noise sources are due to ther-
mal currents in the semiconductor ma-
terial resistances. It is the noise com-
ponent contributed by the amplifier un-
der consideration. if noise, or S/N ra-
tio, is measured at both input and out-
put of an ampiifier, the output noise is
greater. The inlernal noise of the de-
vice is the difference between output
noise level and input noise level.

External noise is the noise pro-
duced by the signal source, S0 is
sometimes called source noise. This
noise signal Is due to thermal agitation
currents in the signal source, and
even a simple zero-signal input termi-
nation resistance has some amount of
thermal agitation noise.

Both types of noise generator are
shown schematically in Figure 1. Here
we model a microwave amplifier as an
ideal “noiseless™ amplifier with a gain
of G, and a noise generator at the in-
put. This noise generalor produces a
noise power signal at the input of the
ideal amplifier. Although noise is gen-
erated throughout the amplifier device,
it is common practice to model all
noise generators as a single input-re-
ferred source, This source is shown as
voltage V, and current |;,

MNoise Factor, Noise Figure and
Noise Temperature

The noise ol a system or network
can be defined in three different but
related ways: noise facior (F,,), noise
figure (NF) and equivalent noise tem-
perature (T_). these properiies are de-
finable as a ratio, decibel or tempera-
ture, respectively.

Noise Factor (F_): The noise fac-
tor is the ratio of output noise power
(P,..) to input noise power (P,,.):

P _
_[Poo] .
Fn "[P,,. ] T-290"K  (Equation 2)

In order 10 make comparisons easi-
er, the noise factor is always mea-
sured at the standard temperature
(T,) 290° K (official room tempera-
ture).

The input noise power P, can be
defined as the product of the source
noise at standard temperature (T,)

P.=GKT_B (Equation 3)

It is also possible to define noise
factor F_, in terms of output and input
S/N ratio:

£ _ _SNR,

SNR._ . (Equation 4)

which is also:
F o= P

T

KT,BG

(Equation 5)

Where:
SNR,,, is the input signal-to-noise ratio.
SNR_.; is the outpul signal-to-noise ratio.

P, Is the output noise power in watts (W).

K is Boltzmann's constant
(1.38 x 10-23 J*K).

T, is 290 degrees Kelvin (*K).
B is the network bandwidth in hertz (Hz).

G is the amplifier gain.

The noise factor can be evaluated
in a model that considers the amplifier
ideal, and therefore only amplifies
through gain G the noise produced by
the “input” noise source:

KT, BG + AN

Fo ¥ KT, BG

(Equation &)

Where:

AN is the noise added by the network
or amplifier.

All other terms are as defined above.
Noise Figure (NF). The noise fig-
ure is a frequently used measure of an
amplifier's “goodness,” or its deparure
from “idealness.” Thus, it is a figure of

merit. The noise figure is the noise
factor converled to decibel notation:

NF = 10 LOG(F,,) (Equation 7)

Where:
NF is the noise figure in decibels (dB).

F., is the noise factor.

LOG refers to the system of base-10
logarithms.

Noise Temperature (T_): The noise

“temperature” is a means for specifying
noise in terms of an equivalent temper-

the same methods, even though the  as either internal or external. The in-  and the ampilifier gain: ature. Evaluating Equation 1 shows
ﬁ -
[ e
P =
2 \ IDEAL ; & §
V - +—1 AMPLIFIERA 3
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» "::‘ A
| R3S a ( *:) . 2
Pre 3 i3 /,,.,/f -1
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Figure 1. Equivalent circuit of an amplifier with noise source.
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Figure 2. Noise figure vs. noise temperalure.
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that the noise power is direclly propor-
lional to temperature in degrees
Kelvin, and also thal noise power col-
lapses 1o zero al the temperature of
Absolute Zero (0" K)

Note that the equivalent noise tem-
perature T_ is not the physical temper-
ature of the amplifier, but rather a the-
oretical construct that is an equivalent
temperature that produces that
amount of noise power. The noise
temperature is related to the noise fac-

tor by:
T ={F.-1)T, (Equation 8)
and 1o noise figure by:
T =[Amilﬂg (E) —1] KT,
10 (Equation 9)

MNow that we have noise temperature
T.. we can also define noise factor
and noise figure in terms of noise tem-

perature:

F =}-‘ +1 (Equation 10)
and,

NF = 10 LDG[ TT“'” ] (Equation 11)

Noise figure and noise temperature
are roughly graphed in Figure 2

The total noise in any amplilier or
network is the sum of internally gener-

Figure 3. Cascade chain of amplifiers.

ated and externally generated noise.
In terms of noise temperature:

Pruotan = GKB(T,, + T.) (Equation 12)

Where:
P!litu'l!.]ir is the total noise power

All other terms are as previously
defined.

Although the equations tend to
show absolute equivalence and con-
vertibility between F,,, NF and T_,
there is sometimes a bit of confusion
regarding proper practices for oplimiz-
ing an amplifier with regard to match-
ing the input and source resistances.
There Is an oplimum source resis-
tance for minimizing inpul noise
power. There Is also an opltimum
source resistance for maximum power
transfer o the amplifier (source resis-
lance equals amplifier inpul resis-
lance). Unfortunately, the two optimum
resistances are rarely the same. While
impedance matching is useful, some
common taclics are nolL

A tactic used by some designers is
to modily the source resistance by
adding a seres or shunt resistance to
the circuit to bring the total source re-
sistance seen by the amplifier to the
optimum value for noise figure reduc-
tion. Unfortunately, while this tactic im-
proves the apparent noise factor, it ac-
tually deteriorates output signal-to-
noise ratio. In the case cited, the noise
contributed by the added resistor (KT-
BR) increases input noise to a point
that dominates and masks amplifier in-
ternal noise. While that tactic appears
o improve F,,, it actually does not af-
fect F,, at all, but it does deteriorate
output signal-to-noise ratio (SNR__,).

Noise in Cascade Amplifiers

A noise signal is seen by a follow-
ing amplifier as a valid input signal.
Thus, in a cascade amplifier (Figure 3)
the linal stage sees an input signal
that consists of the original signal and
noise amplified by each successive

Fn = F1 +_I_:,-_‘_1+ Fa=1, Fs-1 -1
G1 G1 G2 G1 G2 G3 Gl G2G3...G,,
or, in terms ol noise temperature:;
T-_. '1 T- "1 T "1 T —1
- T & 3 B r
hw=ll+4* gt "o’ "o o

Figure 4. Friis’ noise equation.

stage. Each slage in the cascade
chain both amplifies signals and noise
from previous stages, and also con-
tributes some noise of its own. The
overall noise faclor for a cascade am-
plifier can be calculated from Friis’
noise equation. (See Figure 4.)

Where:

F. 1S the overall noise figure of N
stages in cascade.

T, is the overall noise temperaiure of
N slages in cascade.

F1 is the noise factor of slage-1.

F2 is the noise factor of stage-2.

F3 is the noise factor of stage-3.

F,, is the noise factor of the nth stage.

T11s the noise temperature of slage-1

T2 is the noise lemperature of stage-2.
T3 is the noise temperature of stage-3

T, . Is the noise temperature of the
(n-1)th stage.

G1 is the gain of stage-1.
G2 is the gain of stage-2.
G3 Is the gain of stage-3.
, IS the gain of stage (n-1).

As you can see from Equations 13
and 14, the noise factor or noise tem-
perature of the entire cascade chain is
dominaled by the noise contnibution of
the first stage or two. Typically, high
sensitivity microwave amplifiers use a
low noise amplifier (LNA) stage for on-
Iy the first stage or two in the cascade
chain because that stage dominates
all the rest of the chain. 73]
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CLUBOISCOUNTS Y ATTIESBURG, MS 39404

NO ENTERTAINMENT FEE
Thats right. There's never an entertainment charge at
the Solder-it Booth (Rochester, NY Booth #107). Come
and see for yoursell why the reviewers agree that the
Solder-it Kit makes soldering PL-259s, miniature con-
nectors, aluminum, and so many other nasty soldering
jobs so easy. At Dayton we had a lineup of folks who
.Monel eyeglass
frames for a fellow from Kenwood, a clasp on a gold
swsen bracelet for a YL ham from NJ, a
" {ew PL258s, din plugs and other
- connectors for new rig owners, a
cracked HT case, a pop metal toy
gun for a budding cowpoke. One
woman fixed a hole in her truck
radiator so she could get home.

needed emergency soldering jobs..

THIS IS EASY1
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VISA.

The Solder-it Kit Is still $55.00 +54.00 S&H.
Send check to: Solder-t Box 20100 Cle
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nd, OH 44120
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603-924-86

Hamfest

13,

Money Maker

If you or your club are looking for a way to make money
at your next hamfest, here it is! A few months ago we offered
back issues of Radio Fun which could be sold at hamfests or
other club events. We got cleaned out in short order. That’s
good because the back issues are far more valuable in ham
shacks for reference use than in our warehouse.

Now we’ve got some 73 back issues which we’ve saved
long enough. How’d you like to set up a table and sell back
issues for $1 each? Send $50 for a box of 100 assorted back
issues and make a fast fifty bucks profit. Two boxes could net
you enough in a few minutes for a very nice new antenna.
How many boxes do you need? These won’t last long, so
decide right now, not next week.

The hamfest season 1s coming fast, so send a check or cred-
it card number to 73 Premiums, 70 R202 N, Peterborough
NH 03458-1107, or call 603-924-0058 and ask for Sheila. Fax

CIRCLE 325 ON READER SERVICE CARD
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HomING IN

Number 14 on your Feedback card

Joe Moell PE. KOOV
PQO. Box 2508
Fullerton CA 92633

Good Deeds, Good Fun,
and Goodwill

For most of us, Sunday, January
29, was a day to have a party at home
and watch the Super Bowl. For
search/rescue crews and a handful of
hams in southern Arizona, it was a
test of patience and skills in radio di-
rection finding (RDF).

The night before, a signal had ap-
peared on a non-ham VHF public ser-
vice repeater south of Tucson. A boy
caling himself “Leo” said that he was
part of a group lost in the Madera
Canyon area north of Nogales. One of
the boys had an injured leg, he said.
Many agencies, including the Santa
Cruz County Sheriff's Department,
Santa Cruz County Emergency Ser-
vicas, and the Arizona Department of
Public Safety, had responded in full
force. The search was called off Satur-
day night when Leo stopped talking,
but he was back on the air again Sun-
day morning.

By now, officials suspected a hoax.
They could not hear the signal on the

Radio Direction Finding

repeater input. It would be quite un-
likely for a civilian to be carrying a ra-
dio for this emergency service re-
peater while hiking, and the signal
showed no sign of deterioration due to
battery depletion. Furthermore, Leo's
answers to questions were vague and
sometimes conflicted with earlier
statements.

At this point Mac McWilliams, Di-
rector of Santa Cruz County Emergen-
cy Services, called the Civil Air Patrol.
He knew that CAP has eguipment and
manpower to track emergency beacon
signals. (See “Homing In,” April 1994.)
Bill Croghan WBOSKW of CAP told
McWilliams that his agency’'s RDF
gear is specialized for aircraft distress
frequencies and thus not usable for
this search. Bill then began to call
people that he knew could help—ham
radio transmitter hunters.

Practice Pays

Every week at El Con Mall in Tuc-
son, about a dozen hams meet for an
RDF contest, usually called a foxhunt
or T-hunt. In their cars, trucks and
vans equipped with RDF gear, they at-
tempt to win by being the first to find
the “hidden T  or to find it with lowest

Tl

Photo A. Kevin Kelly N6OAB came from Thousand Oaks, California, to be individ-
ual winner of the 1991 foxhunt in Portland, Oregon.

- Packet Radio -
Portable & Affordable!

Model BP-1
Packet Modem
Made in U.S.A.

% Simple Installation
* No External Power
* Smart Dog™ Timer
* Perfect For Portable
% Assembled & Tested
w VHF, UHF, HF (1om)

A TRI-EX TOWER IS THE ONLY
TOWER YOU WILL EVER NEED!

*WT51 —-- $1,050

* LM 354HD -------- $1,900

$3,658
Designed to UBC 1991 - 70mph

CALL OR WRITE
FOR A FREE

CATALOGUE

Whether you're an experienced packeteer or a newcomer wanting to
explore packet for the first time, this is what you've been waiting for!
Thanks to a breakthrough in digital signal processing, we have
developed a tiny, full-featured, packet modem at an unprecedented
low price. The BayPac Model BP-1 transforms your PC-compatible
computer into a powerful Packet TNC,
capable of supporting sophisticated features
like digipeating, file transfers, and remole
termunal access. NOW is the time for YOU
to join the PACKET REVOLUTION!

400 Daily Lane SR
m po.Boxs210  1-800-8BAYPAC
Grants Pass, OR B 1-800-822-9722 [
Incorporated 97527 L VBA (503) 474-6700 [ J
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odometer mileage, depending on the
rules set by the hider for that hunt.
Typically, two hams form a mobile
leam.

As a regular Tucson T-hunter, Jerry
Clark K7KZ was one of the first to be
called by WBOSKW, Jerry immediate-
ly phoned his hunting partner Bob
Buchanan KA7CCC and began to in-
stall his doppler RDF set in his car. “l
called the Santa Cruz County Sheriff's
Department using a cellular telephone
and we were patched through to the
deputy in charge of the search,” says
Bob. "He suggested that we meet al
the top of Mount Hopkins.”

Bob and Jerry headed in that direc-
tion, agreeing that if they lound a track-
able signal before getting there, they
would start RDFing at that time. “We
met the deputies near the bottom of Mt,
Hopkins Road,” KA7CCC continues.
“Up to that time we had not heard the
direct signal. The deputy got the boy o
talk 1o him through the repeater. We
were still unable to hear him on the in-
put, so we concluded that he was
nowhere in the search area.

“On a hunch, we decided to drive
south towards Nogales and then, if nec-
essary, up through Patagonia and
Sonoita. The deputy continued to coax
information from the boy and he obliged
with numerous transmissions. As we
approached Rio Rico, we started 1o get
a strong, unambiguous signal.”

Al the same time, another team
of T-hunters began looking for Leo.
Jason Auvenshine N7UGP and Faber
Tunison N7ZAZ had also been alerted
by WBOSKW. They headed south to-
ward Madera Canyon, listening on
their doppler RDF set and also irying
to hear the weak 151 MHz signal with
their 2 meter beam.

“The directional pattern was not
great out of band, but the yagi did well
enough to let us know he was south
and got us into doppler range,” Jason
says. “The deputy in the field did a
heck of a job communicating with the
boy and keeping him on the air. | could
tell he was struggling with it.”

The two teams conlinued, unaware
of each other’s efiorts. Al 7:30 p.m.,
Jason and Faber had to stop hunting
due to a previous commitment. Mo-

ments later, Jerry and Bob pulled up in
front of the boy's house, just as the
transmissions abruptly stopped.

“We went about two miles 1o an
easy place 1o rendezvous and called
by cell phone to inform the authorities
what we found and where they could
meet us,” says Jerry. “A bunch of
deputies showed up, and then an
agent from the FCC. | got into the
sheriff's car and Bob got into a car
with one of the emergency service
workers and we led them to the
house.”

Three young persons, ages 18, 14,
and 13, were arrested and later re-
leased into the custody of their par-
ents. “The 13-year-old was doing the
transmitling,” Jason says. "He was
alone in his room when caught, with
an eight-channel commercial hand-
held radio and its charger, which was
apparently from a home burglary. The
other two teens had been actively in-
volved earlier. The 13-year-old's par-
enls were there and appeared 10 nol
be aware of the transmissions.”

As you can imagine, the heroic
hams received wide acclaim. The
County’s Board of Supervisors and
Emergency Services Department pre-
sented Jerry and Bob with plaques.
The Arizona Star wrote an excellent
account of the caper and the useful-
ness of hams' T-hunting activities,
“And a local TV station did an inter-
view,” says Jerry. “It was from the an-
gle that if you perpetrate a hoax like
this, you're going to get into a lot of
trouble.”

According to K7KZ, “The agencies
were upsat because the kids™ activities
had endangered all the residents of
the county by lying up all their re-
sources. They intend to charge them
with felony endangerment.” KA7CCC
adds that two State Patrol helicopters
in the search had been forced to land
al some very precarious locations on
the mountain, risking lives of the
crews. He says thal there may be at-
lempts o recoup expenses ol the
search from the family and that the
FCC may impose stiff fines.

N7UGP says that ongoing T-hunt
experiences made the bust possible.
“It was just a matter of following the
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| recently bought a military-type VHF
receiver at a sale. There was no manu-
al for it. The lollowing information is on
the name plate: “VHF Receiver Model
R950R-3 Serial #1 AF 30(635)905 Ra-
dio Receptor Co., Brooklyn, NY Gener-
al Instrument Corp.” | believe this sel
was made in the 1950s. | need a man-
ual and/or schemalic for this rig. Do
you know where | may be able to ac-
quire one? | will appreciate any infor-
mation or advice on this. John J.
Weyrauch, Aldrich Rd., R.R.4 Box 416,
Norwich NY 13815-9419.

WANTED: Schematic diagram, parls
list, manual, or whatever you may have
for a MONARCH Model HAM-2 solid
state, 4-band communications receiver.
| will pay for original or copies. All
replies answered. Joseph Rubin
WB4CBJ, F.O. Box 211-A, Contez FL
34215.

| need the schematic and service man-
ual, (or address where | can get these
items), for BEARCAT BC 250. | will pay
for expenses. Jim Sampson, PSC Box
1388, APO AE 09720-9998.

doppler right 1o him. On some of our
hunts, the hider will do tricks like using
a yagi with honizontal polarization and
aiming at the mountains to get! multiple
reflections. When you get a real one
like this, it's usually easy.”

“Our group has been holding hunts
for two to three years now, more or
less once a week,” says Jason.
“We've tracked down a couple of inter-
ference sources of the ham nature a
couple of times, and we also have ties
to people in the CAP who search out
locator beacons for downed aircraft
(ELTs). For a while, in addition to run-
ning hidden transmitters in the ham
bands, we would also put a dummy
ELT on the test frequency (121.6
MHz) at the hiding site for the CAP
RDFers. We would call up the local
FAA to say we were going to be doing
a drill and get permission.

“I wish we would have had some
ready-made organization for events
like this, perhaps a telephone Iree 1o
call people. | think a lot of time and
money on the part of the Sheriff's de-
pariment could have been saved if we
had been able to get our act together
and leave Tucson sooner. The Sheriff
wants to talk to us about this.”

Commendations 1o all of these Tuc-
son hams for their eagermess to serve.
Also, thanks to Nick Ross KO6QD for
bringing this story to my attention,

Spanning the Globe
Even though T-hunters in the USA

often serve the public like the Arizona
hams | just told you about, and despite
the fact that some California all-week-
end hunis require 300 or 400 miles of
driving to find all the transmitters, we
still are not considered world-class
RDFers by the rest of the world.

In most countries, cars and fuel are
relatively expensive, so they aren't
likely to be used by the average ham
for hobby purposes. Mobile foxhunting
can be found only in the USA, Eng-
land, Australia, and Japan. Every-
where else, it's an on-foot sport, done
for its physical filness benefits. Easl-
ern European schools include it in
physical education programs, includ-
ing hams and non-hams alike.

If you go to a former Soviet Union
country, you probably won't hear voic-
@s on the 2 meter band. You can count
the Russian cities with VHF repeaters
on the fingers of one hand. But wher-
ever you go in that part of the world,
there is a good chance you can hear
the MCW transmissions of a 2 meter
foxhunt. Just like other amateur ath-
letes, European and Asian foxhunters
like o get together for national and in-
ternational championships. To this
end, a standard sel of foxhunt rules
has been developed by an Internation-
al Amateur Radio Union (IARU) com-
mittee,

A championship foxhunt course
comprises five transmitters in a hilly
wooded area. The foxes are spaced
such that the round-irip distance to
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geach one in numbered sequence and
back to the start/finish line is 5 to 12
kilometers. Each fox transmits for one
minute, in sequence, on the same fre-
quency as the others. Smart competi-
tors take bearings on all five foxes as
they come on, knowing that if they
miss a fox bearing, they must wait four
minutes 1o hear it again. A continuous
transmitter on a different frequency at
the finish line helps hunters find their
way home once they have found all
five foxes and marked their cards with
the unique punches at each one.

International rules divide competi-
tors into separate categories for
seniors (males 18 to 40 years), juniors
(boys under 18), women (any age—
nobody asks!) and “old-timers.”
Seniors must find all five foxes.
Hunters in the other three categories
need find only four. The non-mandato-
ry fox is different for each category,
giving diflerent total course lengths.

Two meter foxes use AM with tone
modulation. There is also a separate
contest in all four categories on 80
meters at a different time. This makes
for a total of eight individual and eight
team (country) medal sets awarded in
gold, silver, and bronze al a champi-
onship meet.

The most recent World Foxhunting
Championship was last September in
Sodertelje, Sweden, about 40 miles
south of Stockholm. Lars Nordgren
SMOOY reports that there were en-
trants from Australia, New Zealand,
Japan, China, Britain, and South Ko-
rea, plus nine Scandinavian couniries
and nine ex-Soviet block countries.
Weather was sunny for only the first
half of the 1994 80 meter hunt, then
rain set in. It rained throughout the 2
meter hunt, too.

Rules state that hunters must re-
turn to the startfinish line within three
hours or be disqualified. The record
lime of an American foxhunter on a
course like this is 74 minutes to find all
five foxes. Tchermen Gouliev, long
considered the “master of radiosports”
in Russia, finished the 2 meter course
in 47 minutes, 43 seconds, but he
didn’t win. Janos Orosi of Hungary
beat him by five seconds to become

the current World Champion Fox-
hunter. Tchermen and Janas are in the
“old-timers” category and had the
same placemenis in the 80 meter
event. Russia, Hungary, Slovakia,
Ukraine, and the Czech Republic
dominated the meet, dividing up the
individual and team first places in all
categories.

European Foxhunt Championships
(for IARU Region 1) are scheduled for
September 6-10, 1995, near Bratisla-
va, Slovakia. Australia will host the
next IARU Region 3 Championships in
1996. The next World Championships
will be in 1997, couniry not determined
yel.

Where's the USA?

It's time for RDFers in North and
South America to get involved with
world-class foxhunting. Lars and other
organizers want to see hams from the
USA at upcoming championships. We
are going 1o need lots of practice and
competitive experiences. How aboul
putting on a radiosport-type foxhunt at
your club’s next picnic or barbecue in
the park? Maybe the next Foxhunting
World Champion is in your town, just
waiting to be discovered.,

To my knowledage. only one formal
international foxhunt has ever been
held on US soil. It was put on by the
Friendship Amateur Radio Sociely
(FARS) of Portland, Oregon, in May
1991. FARS is the result of a Sister
Cities arrangement between Portland
and Khabarovsk, a similar-sized city in
Asiatic Russia.

The hams of Khabarovsk received
a delegation of Portland amateurs in
1989 for a series of radiosporting
events, including a European/Asian
style foxhunt. Portland reciprocated by
putting on the second Friendship Ra-
diosport Games (FRG) in thelr city two
years later (Photo A). See the
September 1991 “Homing In" column
and “Showdown in Portland” in the
November 1991 issue of 73 Amateur
Radio Today for my firsthand reports
on FRG-91.

Victoria, BC, Canada, another
Khabarovsk sister city, hosted the nexi
FARS gathering in 1993 (Photo B).

Now the Games were becoming an in-
ternational event, with hams from the
USA, Russia, Japan, and Canada in
attendance. See the October 1993
“Homing In" column for all the details
of FRG-93.

This year, it's the Russians’ tumn o
host the Games again, and you're in-
vited. FRG-95 is by no means a World
Championship, just an opportunity for
hams across the world to get together
for camaraderie and radiosports. If
past Games are any indication, there
will be only one foxhunt, on 2 meters.
It will not be broken into categories of
contestants. Expect men, women,
boys, and girls to compete on equal
footing. Average age of the Russian
team last ime was 40, and you won'l
be up against any Olympians.

This year's Games are scheduled
for August 11 10 13, but the FARS ex-
cursion to Khabarovsk encompasses
two full weeks of sightseeing and cul-
tural events, beginning August 4. You
will stay in the homes of Khabarovsk's
hams, just as they stayed at homes in
Portland and Vicloria. The organizers
hope to attract competitors from the
USA, Canada, Japan, India, and
China.

Although it is an important commer-
cial hub on the Amur River,
Khabarovsk is a city of simplicity. Ac-
cording to Alaska Airlines Magazine,
“The shops are small and simple, the
streets filled with people toting bags,
pulling carts. An essential center of
family activity is the small gardens that
surround each home. Every square
foot of earth within the fences is plant-
ed with something.”

Khabarovsk is less than 500 miles
from Sapporo, Japan. The group's
cost for transportation to and from
Russia (departing and returning from
Seattle) will be about $1200 per per-
son. Other expenses will run about
$250 per person. Waivers and finan-
cial aid may be available to those
deemed by FARS to be official US del-
egates.

For hams who love transmitter
hunting and inlemational fravel, this is
an excellent opportunity. If you are
truly interested in being a part of

Photo B. Alex Savin UAOCDX of
Khabarovsk look individual honors al
the FRG-23 foxhunt in Victona, British
Columbia.

FRG-95, get started on your passport
preparations and write to Rene
Berblinger KX7Z at FARS/Portland,
PO Box 13344, Portland, OR 97213.
Rene is assembling the US delegation
and will submit your name to get your
Russian visa issued, Don't delay—pa-
perwork must be done well in advance
of travel.

Let me know your plans also. Re-
member, my new Internet address is
simply Homingln@aol.com. My Com-
puServe 1D is 75236,2165. f you don’
have E-mail, write to the address at
the beginning of this column. 73]

features of the HRC-10 in- $299

Handheld Repeater Controller

Spectrum Electronic Products clude voice [Der, DTMF Con-
introduces the world’'s first trol and programming, hang
Nolargerthanmosthandheld Voice Operated Squeich
racios, the HRC-10 converts (DVOS™), telemetry tones,
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and surge current!

operator/ club discount.

Powerline surge protection

o EFFECTIVE~- required protection for
interconnected or networked equipment

o RELIABLE-- non-sacrificial design

+ SAFE- Uses no MOVs

Award winning Series Mode technology
eliminates the destructive energy of surge voltage

Call or write for full details today. Ask about your ham
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MFJ TNCs fo

MF J-1270C super TAPR TNC clone has a
the world! Thousands used as digipeaters,
working 24 hours a day -- many work for years w

nodes,
ith

NEW Super TNC-2 ot o e T T

e ROM EIpﬂl'IdE to 512K e e T e T N R T Sy e D s 2T 1 T el g S

* External accessible reset B e e

® Built-in monitor amplifier & MODEL PPy - ®

* Front panel ON/OFF switch S toeeee ™ n
e, i !

® Enhanced DCD circuit for HF
® Supports 19,200 baud terminals
* Memory Expands to 64K, 128K or 512K

T he MFJ-1270C super TAPR TNC clone has a

world wide reputation as the most reliable
INC in the world!

Thousands are dedicated as digipeaters, nodes,
BBS and used in all kinds of commercial
applications working 24 hours a day — many work
for years without a single failure.

The Most for Your Money
The most reliable TNC in the world gives you the
most for your money. See for yourself . . .

Fully TAPR TNC-2 Compatible
You get full TAPR TNC-2 compatibility -- all
software and hardware designed for the TAPR
TNC-2 standard works without modification. You
get NETROM, theNET and Rose Switch
compatibility that turns your MFJ-1270C into a
Layer Three and Four networking node.

VHF and HF operation.
You get high performance VHF and HF modems
as standard equipment - for double fun.
You get a true DCD circuit that dramatically
reduces sensitivity to noise and dramatically
increases completed QSOs.

FREE AC Power Supply

You get a free 110 VAC power suppy at no extra
cost. With other brands, the AC power supply could
cost you an extra $20.95.

New enhanced Personal Mailbox

The enhanced Easy Mail™ personal mailbox lets
you use a dedicated call-sign for your mailbox. Your
mailbox can stay on while you operate packet. It will
also auto forward or reverse forward mail to and from
other BBSs, A check mail LED blinks when you have
mail. More features: remote sysop access, sysop paging,
mailbox C-text, chat mode and many other features not
available in other TNCs. The mailbox memory is
expandable to 32K, 128K and 512K.

~ MFJ's new TNC/Mic Switch
Switch between your TNC or Mic by pushing a

. Switch between your MFI-1272BM
microphone and TNCby g 95
pushing a button! 34

You won't have to unplug your
microphone and plug in your TNC
everytime you want to work packet
or other digital modes.

Just plug these pre-wired

cables into your rig's microphone connector and into your TNC and

MFI-1270C s 1 1 995

WeFAX gives you Weather Maps I

You get a WeFAX mode that lets you print full
fledged weather maps from your HF radio to screen or
printer or save to disk using an MFJ Starter Pack.

Plug-in Modem - - 2400 or 9600 Baud

You can add MFJ's optional internal 2400 baud

BBS and in all kinds of commerica

r VHF/HF Packet

world wide reputation as the most reliable fackgf: ITNCin
applications

out a single failure . . .

or 9600 baud modem just by plugging ir in and
making a few simple connections.

KISS interface and MFJ Host Mode
You get a KISS interface that lets you run TCP/IP
and MYSYS and MFJ's Host Mode that makes it

easy to write efficient application programs.

MFJ Anti-Collision™ Technology
You get MFI's Anti-Collision™ technology that
Elrlevunts packet collisions and improves performance on
sy channels.
Plus more...

| $109.95, G3RUH compatible

You alsnlgﬁt 32K RAM, IC sockets for easy

service, 256

backup, RS-232 and serial ports, radio cable

[Fynu ave to add a connector for your radio),
ast-Start™ Manual plus much more. Use 12 VDC or
110 VAC. 9¥%x1Yx7'2 in.

One Year Unconditional Guarantee

You get MFJ's famous No Matter What™ one
year unconditional guarantee.

Enjoy Packet for a long, long time
If you want a TNC that'll work 24 hours a day
without failure -- one that has more features than any
other - get the ultra reliable MFJ-1270C today and
enjoy packet for a long, long time,

2400 Bavd Turbo™ TNC

MFJ-1270CT, $209.95. Has all the features of the
MFJ-1270C plus built-in fast 2400 baud modem.
Operate 300, 1200 and 2400 baud packet with the

ROM, speaker jack, lithium battery
iR |

MFIJ-1270CT. Radio modification is not necessary when
operating 2400 baud packet.

TNC ACCESSORIES

MFJ Starter Packs
~ An MF] Starter Pack, $24.95, gets you on the air
ms[:anuy. You get interface cable, software on disk
and instructions -- just plug it all in and start enjoying
RE[NI:?kEL Order MEJJ-IE‘MB for IBM or compatibles,

J-1282 for Commodore 64/128, MFJ-1287 for
Macintosh or MFJ-1290 for Amiga. For VIC-20 or
C64/128 with tape drive use MFJ-1283, $24.95.

2400 and 9600 Baud Modems

MFJ-2400, $89.95, operates 300, 1200 and 2400
baud packet and works with any radio. MFJ-9600,
baud modem. Not
all radios compatible with 9600 baud. Both plug into
MFJ TNCs for easy installation.

Mailbox Me
For MEJ-1270C/1276. Plugs into socket for
extra mailbox memory. MFJ-45A (32K), $14.95,
MFJ45B(128K), $34.95, MFJH45C (512K), $219.95.

Real Time Clock
MFJ-43, $29.95, ends re-setting TNC clock
everytime you turn it on. Maintains correct time even
when TNC is off. Plugs into RAM socket. Works
with MFJ TNCs and TAPR TNC clones.

FM Deviation Meter
MF]J-52, $29.95, plug this board into your TNC
as TheNet X-1J Node and users can check their
ransceiver

ket FM deviation. Rg.;ms X-1J or later
nodeware. See C(Q) Magazine, Nov. 1993 .
Firmware ul:ﬂ'“"'. 1.2.9
For older MFJ TNCs. MFJ-40C, $19.95, gives you

enhanced mailbox and supports mailbox up to S12K.

Mailbox Memory Expansion Board
For older MFJ TNCs. MFJ-47A, $49.95, 32K
RAM; MF]J-47B, $69.95, 128K RAM; MFJ-47C,

| $239.95, 512K RAM. Complete with firmware.

bn!

you're ready to go -- no more hard-to-find connectors and wiring up cables.

Works with HF, VHF and UHF radios with 8 pin mic connectors -- including
Kenwood, ICOM, Yaesu, Alinco and others. For radios with 8-pin RJ-45 modular
rfhrﬁmne jack, select the new "M"” models.

ug-in jumpers let you quickly set-up for virtually any radio. Factory set for

Kenwood and Alinco. Includes easy-to-follow instructions. Has audio-in and
speaker jacks. 3%ax1'4x4 inches.
MFJ-1272B/1272M, $34.95, for MF] TNC/multimodes, TAPR TNC-2 clones.
MFJ-1272BX/1272MX, $39.95, for PK-232,

MFJ-1272BYV/1272MYY, $39.95, for KAM VHF/KPC3.

MFJ-1272BYH/1272MYH, $39.95, for KAM HF Port.

Pre-wired Radio-to-TNC cables . . . *14°

ANMFEJ  PK-232™ PK-88"  ‘KAM"/KPC3
'lcom/Yaesu HTs ~ MFJ-5024 MFJ-5024X  MFJ-5024Z  MFJ-5024YV
Kenwood HTs  MFJ-5026 _ MFJ-5026X _ MFJ-5026Z _ MFJ-5026YV
Yacsu S080YV PACTOR MFJ-1276
8 pin radios MFI-S080 MFI-5080X MFI-5080Z 1 2080v T combines the $4 &5€)95
o 1.5 best of Packet
PO radios MFJ-5084 MFJ-S084X  MFI-5084Z M) 30840 and AMTOR for HF. You get
Ali MFJ-5086YV excellent weak signal
Eﬂ#’gﬁﬁ _MFI-S086 MFI-S086X MFI-S086Z MF).5086YH operation, error cﬂrrccgtiun,

| does not inclade 1C-W2A

Cables with connector

FREE MFJ Catalog

Write or call . . . 800-647-1800
CIRCLE 86 ON READER SERVICE CARD

2 does not include 2500 3 does not include 25A & 255A
4 YV models connect VHF port KAM KPC3. YH models connect HF port of KAM

pre-wired for your radic
MFJ-5082, $9.95, open end cable with 8-pin mic connector
MFJ-5224, $9.95, open end cable for [com/Yaesu handhelds
MFJ-5226, $9.95, open end cable for Kenwood handhelds

MFJ-5268, $7.95, open end cable with 8-pin modular phone plug
for Yaesu FT-2400H, Kenwood TM641A, TM714A, TM732A

A 20 LED bargra
LED and you're precisely tuned
in to within 10 Hz -- and it
shows you which way to tune!

You also get an extra 32K
of mcmmg'. for your enhanced
Easy Mail™ packet mailbox.

MFJ-1276T,$249.95,
same as MFJ-1276 but includes
fast 2400 baud modem. Lets
;uu operate 300, 1200, and

400 baud packet.

T

PACKET p/us PACTOR TNC

You get all the features of the MFJ-1270C HF/VHF TNC plus ... PACTOR
.. . precision HF tuning indicator. . . extra 32K mailbox memory . . .

faster baud rate, data compression and full 8-bit word transmissions. _
makes HF tuning easy. Just tune your radio o center a single

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

1 unconditional guarantee * 30 day money back

gﬂﬁ (less s/h) on orders from ME?ZFHEE catalog
MEFEJ ENTERPRISES, INC.
Box 494, Miss. State, MS 39762
(601) 323-5869; 8-4:30 CST, Mon.- Fii.
FAX: (601) 323-6551; Add sh

MF] . .. making quality affordable
Prices and specifications subject to change © 1994 MFJ Enterprises, Inc.




Hamsars

Number 16 on your Feedback card

Amateur Radio Via Satellites

Andy MacAllister WA5SZIB
14714 Knights Way Drive
Houston TX 77083

Mexico, Israel and Russia

Two new hamsals were scheduled
for launch on March 28th, UNAMSAT-1
from Mexico and TECHSAT-1 from Is-
rael may now be in orbit. Launch was to
be from the Plesetsk facility in Russia.
Both satellites are of the digital variety,
but offer some unique features that set
them apart from the current digital fleet.

UNAMSAT-1

Built at the Universidad Nacional
Autonoma de Mexico, by the PUIDE (Pro-
grama Universitario de Investigacion y
Desarrolio Espacial) group, UNAMSAT-1
is a microsat clone with a fascinating ex-
periment in the TSFR slot. The first mi-
crosals were launched from French
Guiana five years ago. They are small
cubes, 25 cm on a side, weighing about
10 kg each, with five stacked modules.
Four of the modules contain standard
components common 10 all, including a 2
meter receiver, battery charge regulator,
computer and a 70 cm transmitter. The
lifth module or slot has been called the
TSFR, or “This Space for Rent.”

The UNAMSAT-1 TSFR consists of a
100-walt radar transmitter on 40.997
MHz. It sends short pulses and then lis-
tens for echos from ionization trails
caused by meteors as they burn up in
the atmosphere. The returning echos
are digitized by the onboard compuler
and downlinked as data files on 70 cm
for study. The 41 MHz transmitter is li-
censed by Mexico according to the ITU
(International Telecommunications
Union) frequency allocation listings.

The goal of the experiment is to iden-
tity meleors that have velocities greater
than 72 km/sec. This is the solar system
escape velocity. Meteors traveling faster
are from outside our system. To identify
these meteors, detailed spectrum analy-
sis s performed on the downlinked da-
ta. Velocities and trajectories can then
be determined.

The radar transmitter consists of a
crysial-controlled exciter running 220
mW and a high efficiency (92%) power
amplifier. Modifications were made to
the standard satellite power supply to
provide the current necessary for the
pulse transmitter. A swilching power
supply charges a bank of lantalum ca-

pacitors 1o 40 volts DC. The satellite’s
power supply usually only provides 10
volts. The transmitter’s power amplifier
operates from the charged capacitor
bank for the duration of a radar pulse.
The bank is then recharged between
pulses without straining the 10-voll sup-
ply line.

The radar receiver has a GaAsFET
(Gallium-Arsenide Field Effect Transis-
tor) front end to a double balanced mix-
er, bandpass filter, IF (Intermediate Fre-
quency) amplifier, phasing network and
summing amplifier. The mixer samples
the crystal oscillator to obtain true
Doppler shift information on incoming
signals. The output of the receiver is
sent 10 a 6BHC80586 microprocessor
for analog-to-digital conversion. The re-
sults are then sent to the satellite’s main
CPU (Central Processing Unit) for en-
coding and subsequent transmission 1o
the ground.

Both the receiver and transmitter
share the same antenna, a canted
dipole, through a hybrid circuit that pro-
vides sufficient signal isolation. The an-
tenna supports on the microsat were
braced to support the larger elements
needed lor 41 MHz.

The TSFR of UNAMSAT-1 repre-
sents a significant accomplishment. The
radar system with controller were all
packed into one module, and it works.
Ground tests in the fall of 1994 per-
formed better than expected. Meteor re-
flections were delected, digitized, stored
and sent as fliles by the satellite. Pro-
grams will be available after launch to
aid interested amateur enthusiasts with
decoding endeavors.

UNAMSAT-1 also has the usual
store-and-forward capabilities of the
other microsats. Operation is at 1200
bps (bits per second) using FSK (ire-
quency-shift keying) on any of the uplink
frequencies: 145.831, 145.851 or
145.871 MHz. The downlinks are also
1200 bps but use PSK (phase-shift key-
ing) on 437.206 or 437.064 MHz.

The eight students from UNAM in-
volved with satellite construction, and
program manager David Liberman
XE1TU, traveled to Russia in early
March to prepare for launch. The Ple-
setsk launch site is about 700 km north
of Moscow.

TECHSAT-1
Built at the Technion in Haifa, Israel,

TECHSAT-1 is Israel's first amateur ra-
dio satellite. The spaceframe shape is
similar to a microsat, but has nearly
eight times the volume and weighs in at
50 kg, five times that of UNAMSAT-1.
TECHSAT-1, also known as Guerwin-1,
has backing from academic and com-
mercial interests in addition to the active
participation of AMSAT-Israel.

The satellite has a three-axis stabi-
lization system using computer-con-
trolled electromagnets. Early tests at the
Technion proved the magnetorqueing
system to be quite effective. Complete
stabilization of the spaceframe was
achieved within three hours. In orbit the
satellite will be poinled earthward at all
times. A horizon sensor will aid the
magnelorqueing control process.

One reason for the orientation sys-
lem is to keep the onboard camera
aimed properly. Like previous UoSATs
and Kitsats, TECHSAT-1 will take snap-
shots of the earth for downloading to
siations on the ground. A new algorithm
for image compression will be used.
Current files from the other imaging
hamsats run about 300 KB each.
TECHSAT-1 will precompress the data
lo make smaller files for transmission to
earth,

The radio communications compo-
nents of TECHSAT-1 are digital. It will
run 1200 bps PSK like other microsals,
but will also be capable of 9600 bps
FSK like UoSAT-OSCAR-22, Kitsat-OS-
CAR-23 and -25. Slore-and-forward,
mult-user operation will be the pnmary
amateur radio activity. Of the 20 watls
available to the payload, 10 will be re-
quired for housekeeping circuitry.

In addition to the usual 2 meter up-
links and 70 cm downlinks, TECHSAT-1
will also carry a 23 cm receive syslem.
The four 2 meter uplinks are 145.850,
145.890, 145.910 and 145.930 MHz.
The 23 cm uplinks include 1269.700,
1269.800, 1269.900 and 1269.950
MHz. The two downlink frequencies are
435.225 and 435.325 MHz. For those
who have dusty 1.2 GHz satellite rigs
(since the loss of Mode L on AMSAT-
OSCAR-13), there may soon be a greal
reason to get back in the microwave

The Orbit

The launcher for both satellites is 1o
be a Russian START rockel. The pro-
posed orbil is 670 km in altitude and not
sun synchronized. The inclination is es-
timated at 75.4 degrees with very little
eccentricity. Coverage will be similar 1o
UoSAT-OSCAR-11. TECHSAT-1 and
UNAMSAT-1 will have orbits about 100
km lower than U-0-22. For ground sta-

tions, this means four 10 six passes a
day, 9-13 minutes in duration. For ana-
log transponder satellites this is low and
reminiscent of Shuttle chasing, but for
digital satellites it's enough time fo col-
lect up 1o 400 KB of data at 2600 bps on
every pass.

Waiting

Unlike RS-15, which was available
for amateur use within hours after
launch, the new additions to the hamsal
group will not be released until ground
control stations have fully tested the on-
board systems.

Testing UNAMSAT-1 may take a few
weeks. After launch, the team from
Mexico is scheduled to travel back to
Moscow. There they are to do initial
spacecraft checkout from the Moscow
Aviation Institute. Later, they will retumn
o Mexico City to complete the process.
The radar experiment will be of pime
interest 10 the salellite builders. It is a
first for amateur radio satellites and has
great polential.

Early reports from Israel indicated
that the ham radio operation of
TECHSAT-1 would be delayed for up to
six months after launch., Recent infor-
mation from Haifa now states that the
delay may be three months or less.
Testing of all the experiments may take
some ftime. Frequencies outside the am-
ateur bands will be used for these lesis.
When the satellite is finally released for
amateur use, a certain portion of its time
will be spent in commercial and aca-
demic service. A schedule is expecied.

Both the Israeli and Mexican teams
are interested in reports from hams
monitoring the telemetry in the early
days of the new hamsats. If no delays
occur, they should be in orbit now.
Telemetry reports for UNAMSAT-1 can
be sent to XE1TU@amsat.org via the
Internet. Techsat-1 reports go to
4X6EM@ tx.technion.ac.il,

More Information

Late-breaking hamsat news can al
ways be found on the HF AMSAT nels,
via packet and on the Intemet. Another
source is the Houston Area AMSAT Net.
This net meels every Tuesday night al
10 p.m. Central Time on the 147.10
MHz WD5BDX repeater. It is also up-
linked to Telstar 302, transponder 21,
5.8 MHz audio subcarrier. From there
the net is retransmitted on VHF and
UHF repeaters around North America. It
can also be heard on 160 meters AM on
1860 kHz. Check-ins from remote (non-
Houston) locations are by phone and
everyone has a great time. See you on
the net.
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F for only $54

HOW IT ALL STARTED
We wanted to offer the most affordable
HF rig in the industry and still provide
real perfnrmnnce for even the most expe-
rienced ham. In recent years, many hams
requested a “back to basics” transceiver
that was simple to use. We reviewed dll
the latest design technigues, selected the
best concepts from :Le 20 rigs we
designed over these 25 years undgusked
500 hams across the country for their
ideas.

WE CALL IT THE SCOUT
Every feature can be
mastered in minutes. No
modern rig is as easy fo
use. It only takes a second
to change bands. Plug-in
modules are available for
160-10 meters including
WARC. Single con-

version and crystal
mixing are the g
foundation of this 90

dB dynamic range
receiver. That's the strong signal
performance of rigs costing 3 fimes as
much! I¥s sensitive and receive audio is
sparkling clean with less than 2% distor-
tion. The ideal selectivity for every band
condition is at the touch of a knob. This
patented “Jones” filter provides variable
I-F bandwidth from 500 Hz to 2.5 KHz.

HERE’'S HOW IT’'S USED
MOBILE

Hams complain about today’s cars
having precious little space for gear. The
SCOUT is the smallest HF rig in the
industry (excluding QRP) measuring only
2.5" x 7.25" x 9.75" and runs d?recﬂy

oft the 12 VDC car battery. If the SCOUT
won't fit your car, nothing will. The
optional noise blanker reduces ignition
noise from both your car and the one
that just drove by.

PORTABLE
Business fravelers and vacationing hams
typically set up a briefcase or small

travel bag to include the 5 |b SCOUT,
wire or whip antenna and lightweight
power supply like our Model 938
switcher (its only 3 Ibs!). It is surprising
how many hikers and cyclists take along
their SCOUT using some clever battery

C:II"I'CIHQEI’HEI‘I'I.

NEW HAMS
The SCOUT is the most economical way
to get started in ham radio. Consider the
choice a new ham must make |ust to fest
his interest in HF: (1) Spend nearly
$1000 or more on a new rig, (2) buy a
used radio and take a chance on its

condition, or (3) invest in @ SCOUT at
$549 with a one year factory warranty
and our legendary TEN-TEC support.

OLD TIMERS
Operators with years of experience and a
shack tull of expensive HF gear also buy
the SCOUT. It's refreshing fo many who
say “It takes 5 minutes to learn and
without all the complicated features, there
is only one thing to do with a
SCOUT, work someone!”
Experienced hams call us
constantly to report “l
can't  believe  this
receiver, it outperforms

my $1400 synthesized
rg".

CALL TODAY:
1-800-833-7373
(U.S. & Canada)

Call Ten-Tec from 9:00 AM to
5:30 PM Eastern time, Monday
through Friday for more information or to
order. You can reach our repair depart-
ment at 615-428-0364 from 8:00 AM to
4:00 PM. You can also FAX at 615-428-
4483 or write us at 1185 Dolly Parton
Parkway, Sevierville, TN 37862.

ATTENTION QRP ENTHUSIASTS
The SCOUT has a little brother, the ARGO
556. It is identical to the SCOUT without
the 50 watt final. adjustable 1-5 walts
output. TX-2 Amps, RX-.6 Amps.

Only $489°

folll

$549" e ore bond TEN-TEC

L] #SYNCHRO'LOC-K” 5-UHW{]!"E I(EEFIEI module of your choice © 1994 Ten-Tec, Inc.
VFQ virtually drift free regardless e I U e
of temperature variation. :gqﬂus'u:CgESSILDI;ES . ™
. SSB and CW 50 Watts Output MODEL : PRICE* MADE IN
Adjustable To 5 Watts 296  Mobile Bracket $15.00 US &
= - 297  Noise Blanker $19.50
e Runs O 12-14 VDC, TX -10 |
Asess P~ At 937 11 Amp Power Supply $79.00
el P 938  Tiny Switching Supply $95.00
- - (Only 3 Ibs.!) : :
* Receive Offset Tuning O e vt 15 o5 = Inl'rl:li_:ll.!:!ng :f.l'f'“:-Tec
* Built-in lambic Keyer with 607  Weighed Key Paddle $39.00 Lol e
Antenna Tuner $89.00 Call 615-453-7172

Legendary QSK. Speed Udius‘luHe 291
on front and shown in display. VISA, MC, DISCOVER
*Plus shipping and handling; call toll-free for charges.

to request your
kit catalog
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PACKET & COMPUTERS

Jeffrey Sloman N1TEWO
c/o 73 Magazine

70 Route 202 North
Peterborough NH 03458

Well, here | am again. Thanks to
all who wondered where | went, | am
glad to know | was missed. Life here
has been chaotic for the past few
months. It included the birth of son
number two, Dov Zalman, who
spent a week in the hospital at 10
days old. Not to worry, he is a
fat healthy baby today. A touch of
pneumonia and about $12,000 in
medical care later he is back to nor-
mal. Many other things have been
going on here—some of them even
ham-radio related.

IndyGate

Soon, Indianapolis (my home
town) will have its first AMPRnet (the
amateur radio portion of the Internet)
gateway. This machine will link hams
with ordinary 2m packel stations to
the world via the Internel. Those that
install and learn to use TCP/IP soft-
ware—such as the JNOS version of
Phil Karn’'s KA9Q NOS, which will
power the galeway—will get an even
more powerful connection. By the

packet and frame have distinct mean-
ings. Suffice it to say that people
usually mean frame when they say
packet.

Frame headers contain different
information, depending upon the pro-
tocol they adhere to. But, in any case,
where the protocol is designed to al-
low more than two “nodes” (amateur
stations in our case) to communicate,
the header must contain “addressing”
information. This leads us 10 a conve-
nient analogy—a letter. Think of the
frame as an envelope. You are all fa-
miliar with the “protocol” for address-
ing a letter. On the frame (envelope)
you include addressing information.
The destination address (in the cen-
ter of the envelope—and nowhere
else if you want that letter delivered),
and the origination address (return
address in the corner). This informa-
tion Is placed in particular spots, and
the Post Office looks there to find
where to send the letter, while the re-
cipient looks at the return address to
reply.

In the data frame case, the header
is laid out in a particular order; the
first x bytes are destination, the sec-
ond x bytes are sender, etc. The ma-
chine looks at the header and figures

“Even for most of those who
use the Internet with ham radio,
just what a gateway does is
a mystery.

time you read this, IndyGate should
be on the air. Next month, | will tell
you exactly how you can get involved
in TCP/IP over amateur radio—and,
finally, how you can defintely get the
JNOS software and documentation.

What is a Gateway?

Even for most of those who use
the Intemet with ham radio, just what
a gateway does is a mystery. To have
some understanding of what a gate-
way does, you'll need to have a men-
lal picture of how TCP/IP works.
TCP/IP, which stands for Transmis-
sion Control Protocol/Internet Proto-
col is a "suite” of rules and programs
that let computers exchange data on
the Internet. For the sake of our dis-
cussion here, we only need to consid-
er the structure of an IP "frame.”

A frame in networking is a pack-
age of data, which has a *header"—
the first part of the frame—containing
data needed to handle the frame.
Sometimes, frames are referred to as
“packets.” This is not technically cor-
recl, but it is common usage. Packet
radio gets its name because of its
use of packets—AX.25 is a "packel
switched” protocol—but even there

out where the frame should go. The
letter inside the envelope is the data
you want to send, and the IP frame
has a “field” (a specified portion of the
frame) to handle this as well.

MNow with this pictlure—more or
less—firmly fixed in your mind, think
about this: What if you were afraid
that people seeing your letter's enve-
lope could tell who you were sending
mail to? | know this sounds a little
paranoid, but let's put it in ham radio
terms. What if there were somewhere
you could send a letter, so that when
your letter arrived it was immediately
opened and read on the (ham radio)
air? What if the receiving station
made no distinction about where the
letter came from, instead just as-
sumed that if it arrived at that address
it must be OK to read on some ama-
teur frequency?

Well, now you can see that you
might want the address of this mythi-
cal location secret—to prevent unli-
censed individuals from operating
amateur transmitters. Well, you say,
why can't they just check if the letter
is from a ham? Good question—but it
would take too long. Too many hams,
not enough time. So what can we do
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to make this arrangement safe from
non-licensed individuals who might
want to access it? One thing is to
hide the address of the station that
broadcasts received messages. Jusl
how can we manage to address an
envelope in such a way that it will get
where we want, but not let anyone
reading it know where that is?

Encapsulation

One of the features of the AMPR-
net that keeps it safe from non-ham
access is called encapsulation. This
technique is really very simple, and

If you understood that, you un-
derstand encapsulation and why
we need gateways. Traffic on the
Internet is visible 10 many people
for various reasons. You cannot be
sure who will see where your data
is going. If the aclual address of a
radio-connected amateur resource
became known, it might lead to
the use of a transmitter by an unau-
thorized person. So we use IPIP
encapsulation; that is, we wrap an IP
frame destined to a ham address
in an IP frame headed for a “normal’
Internet address. The machine at

“The point is, when amateur
traffic moves on the Internet proper,
it is hidden inside ‘normal’
Internet traffic.”

can be explained by conlinuing our
Post Office analogy. What we do Is
get a ham to agree to receive mail for
the transmitting station. When the
mail is received there, he can check il
against a much smaller list of hams
authorized to mail letters to him. In
other words, he Is able to authenti-
cate the fact that the sender is a ham,
because the ham has registered him-
self prior to the mail being sent. Not
all hams, mind you, just the ones he
is willing to handle traffic for. He is
our “gateway” to the transmitting ad-
dress. Now, he is not responsible for
delivery to just one address that can
handle ham traffic, but for many sites
all over the worild. How can he tell
where your traffic should go?

Opening the Envelope

When the mail arrives at the gate-
way address, the other envelope
(frame) is opened and discarded.
Make a guess about what is inside
before you read on. If your guess is
another envelope, you are right! This
envelope, though, is addressed to our
transmitting station and is hand-deliv-
ered by hams swom 1o secrecy about
the real location (address) of our
transmitter. When the envelope
(frame) arrives al the transmitter site,
it is opened and processed.

the “normal™ address detects that
the frame is encapsulated, and
extracts the amateur frame from in-
side. It then sends the frame on the
“private” amateur network by deliver-
ing directly to the appropriate ad-
dress. The poinl Is, when amateur
traffic moves on the Internet proper,
it is hidden inside "normal” Internet
traffic. This is, of course, not the only
security on the AMPRnet. It would not
be sufficient.

The Great Internet Survey

The time has come to make a
survey of Intemet use by readers of
this column. | have two goals in
mind. One is to see how many of you
are using the Internet, and how. The
other is to compile a list of ISPs
(Internet Service Providers) from
across the country so | can answer
the many queries | get concerning
getting connected. The questions
are in the sidebar on this page.
E-mail the survey information to
N1EWO@IQUEST.NET. Make the
subject of your message: 73 Internel
Survey. You do not need to reproduce
the gquestions, jus! put the number in
front of your answer.

Thanks for taking the time to
complete the survey. | hope to hear
from you soon. 73de NTEWO |

1. What is your call?

5. What is your name?

received?

Internet Survey

2. Do you run TCP/IP on your packet station?
3. If yes to 2, which software/version?
4. What is your AMPRnet address? (or “none”.)

6. What is your Intemet mail address?

7. Who is your Internet provider?

8. What is the monthly cost for a SLIP connection? (or “don’t know”.)
9. On a scale from 1 to 10, how would you rate the service you have

10. Would you recommend your provider to a friend?
11. What is the prowider’s service area?
12. What is the Internet provider's E-mail address for information?

Please E-mail your answers to NTEWO@IQUEST.NET.
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Anyone (including you) can learn the
Morse Code in one hour!
Forget the No-Code License and
get your Tech-Plus Ticket.
Guarantee: You’ll pass the 5 wpm code
test with Uncle Wayne’s system or
YOU GET A 100% REFUND!

The truth is that no one using this new system way and the computerization of the workplace,
has ever failed the 5 wpm code test. And itis high- amateur radio provides a fun way to ger kids inter-
ly unlikely that anyone ever will. We’re talking  ested in leaning about technology. It beats the heck
about such a total no-brainer approach that many out of Nintendo and Sega, which teach nothing, It
people are able to spend less than 15 minutes using  even beats sports, which provide a good living for
this speed system before being able to ace the a handful of stars and disappointment and pover-
Novice-Technician code test. ty for the losers.

Help your children, your wife and your friends We need to see radio clubs sprouting in our sec-
get their ham licenses with this ultra-fast code sys- ondary and high schools again. We need to see
tem. Get your kids 1o help their friends to get their hamming become a major activity in retirement
licenses. If we're going to try and keep our ham  homes and villages. We have room for millions of
bands we need tens of thousands more hams. Mil- hams on our bands...of which we’re using less
lions will be even better. than 0.2% today on any regular basis. Yep, that's

Help start kids on their way toward high-tech right, 99.8% of our ham bands are just sitting there
careers by getting them hooked on hamming. The almost totally unused, with us waiting around for
biggest obstacle to a ham license in the past has the FCC to sell them off and pocket the money
been the code. Now, with this new miracle system, without even a word of thanks.
this is just not even a minor problem. No longer How much are we charging for Uncle Wayne's
will there be the slightest stress when taking that  One Hour Guaranteed Miracle Code Course? $5.00
stupid code test that the ARRL Board of Directors postpaid. That's right, it's only five bucks! Since
has forced the FCC to continue to use as the pri- our charge card minimum is $7.50, maybe you
mary method for keeping newcomers away from should order some of Uncle Wayne's exciting
the hobby. adventure stories as advertised by Uncle Wayne's

With the success of America in the next centu- Bookshelf. Or send 55.00 cash or check. This will
ry dependent on our ability to provide high-tech be one of the better five bucks you'll ever spend.
carcer workers to deal with the information high- $50 a dozen. if you like to spread joy.

1Hr. Code Course » Unde Wayne’'s Bookshelf » Peterborough NH 03458-1107
Or call 603-924-0058 » Fax 603-924-9327

" BUY AMERICAN, BETTER PRICE AND QUALITY

The SG2000 HF transceiver is type accepted lor commercial and marine service
made with traditional U.S. commercial radio quality (and of course it can be used
on the ham bands also). While the Japanese radios have 2 final transistors that
strain to put out 100 watls on the low bands and only 75-85 waiis on ten malars,
lhe SG2000 has 4 large transistors that loal along at 150 watts on ALL THE
BANDS INCLUDING 10 METERS! Some of the SG2000 features are: 1) A
control head remotable (no special kit necessary) up to 150° away from the rig,
perfect lor automobiles and boals. Up to 8 heads can be ulilized and used as
intercoms also. 2) The largest display of any HF transcelver. 3) 644 pre-
programmed memories and 100 user programmable memories. 4) operabie from
-50F (-45C) to 185F (+85C). You wanl quality right? Here is whal EVERY
SG2000 mus! endure before they're shipped fram the factory: 1) They're factory
aligned, 2) EVERY SG2000 is keyed down at full power (CW 150 Walls) into an
open antenna for about 10 seconds. then connected 10 a shoried antenna and
keyed down for an addilional 10 seconds. 3) EVERY SG2000 is pul in the
“BURN-IN" rack and keyed down for 24 hours non-stop at full power CW. Don't iry that wilh the foreign radios. 4) EVERY SG2000 is
then re-checked lor alignment and put in the “TORTURE RACK™ where they are keyed on and off every 10 seconds for 24 hours. 5)
The SG2000 is then re-evaluated and all control functions are verified lo ensure that the microprocessor is up to spec. THEN AND
ONLY THEN IS THE SG2000 ALLOWED TO LEAVE THE FACTORY.
mmmam_mmmwmmmm.ummnmmmmm
at only $1,449.00 each!! Thai's a $400.00 savings! We guarantee the bes! price.

The SG230 SMART-TUNER is the best HF autotuner at any price, and o
promole a product that is made in the USA, we're offering it at the guaranieed
best prica of only $449.001 WHY THE SG2307 BECAUSE: When you lune an
antenna at i's base you are resonating the antenna, instead of just malching the
coax to the radio as with other tuners such as the ATS0, etc. The resull YOUR
SIGNAL GETS OUT MUCH BETTER. The Kenwood ATS0, AT450 and other
similar tuners can only match 3:1 mismatches (YES only 3:1) so forget malching
anything but a lalrly decent antenna. The SG230 can match from 0.5 Ohm to 10
kilohm antennas (up 1o a 200:1 mismatch), S0 il can easily match random wires,
dipoles, rain-gulters, shopping carts, eic. The resull MORE POWER.

To order. send check or money order with 58 50 for shipping, along with your shipping address {sormy no U.S. Post
Office Boxes, UPS will not defiver) and Telephone number 1o

Joe Brancato

THE HAM CONTACT
PO Box 3624, Dept 73
Long Beach, CA 90803

CA Residents Add 8 1/4% Sales Tax Alaskn. Hawai, and Canadian Residents please send U.S. Money Order
+$17.10 for shipping. :

If you wish more information please send a SASE 1o the above address. For COD orders, call
(310)433-5860, outside of CA Orders Only cai (800)933-HAM4 and leave a message. -

DSP I Filter

What is DSP? DSP allows the “construction™ of
various filters of great complexily by using
compuler code. This allows us to have easy
access (o a variety of filters, each perfectly
optimized for whatever mode we are operating.
The DSP Il has been designed to operate in 10
different modes. Four filters are optimized for
reducing interference to SSB phone signals from
CW, heterodynes and random noise interference.
Four more filters operate as "brick-wall” CW
bandpass filters. The remaining two filters are
designed for reliable recovery of RTTY and HF
packet radio information signals. A single front
panel switch selects any of these filters. Easy
hookup to rigs speaker jack.
» The WOGR DSP Il is the most popular DS on the marke! —

Thouzands n uSe worideds!
WOGR DSP FIller .....ooeeeeeeeeeeeeeenmane $299.95
12V DC Power Supply -........cooeiiveaaniicaas $11.95

Personal Autopatch

Make and receive phone calls from your mobile
rig or handie-talkie with your own personal
autopatch. Connection is easy — Just hook-up to
the mike and speaker jacks on your base slation
rig and plug into the phone line! Complete control
is assured through touch-tone access codes that
you set and change at will. Long distance toll
access is controlied by special code that you set,
preventing fraudulent usage. All programmable
codes and sel-ups are stored in special non-
volatile memory immune to power failures.
Repeater owners use the SDP-600 as well for
reliable and solid repeater autopalches. Power
required is 12 volts DC at 100 MA. Experience
the freedom of owning your own autopatch, on
you own frequency, to use when and as you
wish. The SDP-600 is made in the USA and
carries a one year warranty.

SDP-600 Personal Autopatch, fully wired.......$249.95
SDPA 12 volt powersupply unit ...........c.c0e.e....$11.95

j*Com Transceiver Control
Computer Interface

$54.95 S

The j*Com Transceiver Control Computer
Interface is functionally identical o the Kenwood
IF-232C, lcom CT-17, Yaesu FIF-232C, Ten-Tec
305 and Heath computer interfaces. Il will work
with all radios and rig control software which use
these interfaces.

* No external power supply is necessary. The
j*Com TC interlaces require very little power for
operalion. This power is obtained directly from
the computer COMM port.

* All electronics are enclosed in the shielded
DB-25 connector hood.RFI susceptibility and
radiation Is reduced.

= Fully assembled and tested. }

 Fully Hardware and Software Compatible.
Works with all rig controlled software —
Free shareware disk included!

— — e

CIRCLE 384 ON READER SERVICE CARD

RAMSEY ELECTRONICS, INC

793 CANNING PARKWAY VICTOR NY 14564

== ORDERS CALL
1-800-446-2295
m @ ORDERS ONLY

TECH/ORDERANFO [716)924-4560 FAX (716)9£44-4005
TERMS: Satisfaclion guaranteed. Examine for 10 days. If not
pleased return in original form for refund. Add 54 .95 for shipping.,
handling and insurance. For foreign orders add 20°% for surface
mail. COD (U.S. only) add 5$5.00. Orders under 520 add 53.00 NY
residents add T°% sales tax. S0-day parls warranty on kil paris. 1-
year parts & labor warranty on wireg units

j*COM @ 793 CANNING PKWY = VICTOR, NY 14564
CIRCLE 55 ON READER SERVICE CARD
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ABOVE & BEYOND

C. L. Houghton WBEIGP
San Diego Microwave Group
6345 Badger Lake Ave.

San Diego CA 821139

SWR Primer for VHF
Through Microwave

SWRY Sure, you say, | know how it
works. A low SWR makes everything
work just fine. But as frequency in-
creases are we still comfortable with
different measurement lechniques at
these higher frequencies? | am sure
we are all familiar with matching an-
lennas to minimum SWR in the low
VHF-to-UHF frequency ranges (146 to
450 MHz). | am presuming that you
have similar amateur-type SWR mea-
suring equipment to what | use for fre-
quencies below 500 MHz. When used
above their intended frequency range

of operation, these instruments give |

readings that are highly suspect, or
even give gross errars. What then are
the acceptable types for different fre-
quencies of operation?

The basic SWR meter used in
these descriptions is a Swan Electron-
ics dual SWR bridge that | obtained
many years ago. It was intended for
operation in the 2 to 150 MHz frequen-
cy range. The circuitry for this type of
meler is shown in Figure 2. For the
time being ler's describe a single me-
ter device and its circuitry. The basic
bridge is balanced with two coupler
arms, one going left and one going
right in respect to the termination re-
sistors.

Both parts are connected to diodes
for RF rectification and the outputs of
the diodes are bypassed to ground
with a capacitor. The detected RF at
this point is converted to DC and is
displayed on a small mA meter for
measurements. For best results, each
arm of the bridge should be maitched
exactly, not only in construction but in
component part selection.

Well, now you have this SWR me-
ter and you want to know just how

VHF and Above Operation

good your meter is. What can be done
to prove how good and to what fre-
quency its measurements are accu-
rate? What instruments do we use 1o
make sure the simple SWR bridge is
even telling us the truth? This and oth-
er questions are the topic for this
month's column. First a little set-up
discussion on SWR.

SWR

The benefit of having devices per-
form with mimnimum SWR is the same
at any frequency of operation. A good
match between equipment that is con-
nected together determines how much
power is delivered to a load and not
wasted. If we are off (mismatched),
lots of power can be wasted in an im-
proper impedance match. SWR does
not only apply to the transmitter and
antenna system, but to interconnects
between circuit modules like mixers
and RF preamplifiers as well.

In electronic circuitry most circuits
are interconnected with 50 ohms be-
cause it is convenient and easy to
use. Coaxial cable is available for this
impedance (0 make inlerconnects sim-
ple, with appropriate connectors. Hav-
ing the input and output of a device
matched to 50 ohms allows an easy
transfer of other replacement units or
simplifies trouble-testing, as all de-
vices, including the test equipment,
are the same impedance: 50 ohms.

Usually these modules are formed
together Into @ much larger circuit all
interconnected to form a converter or
system. Using circuitry in this fashion,
compared to a single large circuit inte-
gration, might be nice in commercial
applications, but in amateur systems
we never seem to reach the final
stage of perfection. We are always
modifying our circuitry to suil our
changing needs. Without intercon-
nects this modification would be nearly
impossible.

Modules that are part of an entire
system lend themselves lo easier re-

Photo A. FXR slotted line and carriage assembly showing extemnal detector diode
(coaxial) used for RF detection.
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Figure 1. Basic SWR indicator vs. directional coupler.

pair. In most amateur microwave sys-
tems this is the method of construction
instead of a single monolithic structure
for a microwave transceiver. | like 1o
refer to this type of construction as
“Microwave Building Blocks.”
Matching or minimizing SWR im-
proves circuit operation and reduces
excess loss. In some applications it 1s
desirable to make a wide frequency
matching circuit. This type of malch or
load is usually done in its simplest
form, a “T"-type attenuator. This i1s
constructed with three resistors in a
“T" configuration, and forms a bulk
forced resistive matching scheme to
terminate a device. To test this match,
an SWR meter of some sort is needed
and measurements need to be made
to test the circuitry. So much for mod-
ules; let's get into the meat and pota-
toes of just what is going on with SWR
measurements and how to test your
SWR meter at different frequencies.
SWR meters, bridges, or directional
couplers are all the same in principle,
the difference being in the frequency

they are made to operate at. Almost
all units employ an internal diode 1o
detect a portion of directionalized RF
power. The output of this detector
feeds a calibrated indicator to deter-
mine circuit performance. Did | say an
SWR meter or bridge is similar to a
directional coupler? Yes: you bet,
However, the directional coupler is on-
ly a portion of an SWR meter system
and normally it can be used for other
things. If you look at a schematic dia-
gram of an SWR meter circuil, the por-
tion of the RF pickoff is actually
formed by a directional coupler sam-
pling the RF. See Figure 1.

The description In Figure 2 is appli-
cable to either single or dual SWR me-
ters or directional couplers. Many
SWR meters utilize two diodes to pro-
vide detection and display to two dif-
ferent indicators at the same time, one
for forward power and the other for re-
flected power. One half of the circuitry
iIs used when only a single meter is
used with a reversing swilch, as
shown in Figure 1. By using two direc-

Photo B. Military Surplus UHF SWR meter for 400 MHz, 25 walts forward, to read
reflected push reflected power button (black),
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Figure 2. Basic dual indicator SWR bridge circuitry. Advantage: It's easy to use.
Disadvantage: It's limited to low-frequency use only (not usable above 200 MHz).

tional couplers connected as in Figure
3, the operation is the same as a simi-
lar lower frequency dual-metered
SWR meter.

The directional coupler shown in
Figure 3 has three ports: 1, 2, and 3.
Port 1 is usually the input; Port 2 is the
output; and Port 3 is the test or cou-
pled port. When RF is applied to Port
1 it flows to Port 2 with very minimal
loss. It's essentially a direct section of
coaxial cable or wavegquide in the very
high microwave frequencies. The pow-
er is coupled into a branch arm of Port
3 through a small slat in the outer
shield between Ports 1 and 2, and the
termination and Port 3. The amount of
coupling available at the sample port
(Port 3) is indicated on each coupler
and expressed in a dB loss factor like
10 or 20 dB. The coupled loss is de-
termined by the opening (size) of the
slot coupling both transmission lines.
“The longer the slot length the lower
the frequency of the directional cou-
pler” i1s a basic rule. It's kind of like
looking at two pieces of coax cable
connected together with a hole in each
shield and the two cables joined (insu-
lated) at the common opening in the
shields for cross-coupling.

If we assume a 10 dB directional
coupler, forward power measured at
Port 3 will be 10 dB less than the actual
power that is applied at Port 1. If the
load at Port 2 is a good malch, little or
no reflection will feed back into Port 2
from the termination at that port. If pow-
er does feed back (poor SWR) it will be
absorbed in the termination at the end
of Port 3 and not interfere with the for-
ward power in the coupler. (The cou-
pler in this example is normal, not re-
versed.) The basic concept 1o remem-
ber is that the directional coupler has
directionality, the ability to discriminate
between forward and reverse power.

Let me state that again another
way. Il power is fed at the same end
as the termination on a single direc-
tional coupler (Port 1), the termination
end of the coupled arm will not see
forward power but rather a detector
connected at the opposite end (Port 3)
will only see forward power. Now re-
verse the above coupler and add a
second directional coupler 1o the first
setup to form a forward and reflection
coupler. Lel's look at what is happen-
ing on the first coupler. The same rule
applies to both couplers with the ex-
ception that the first coupler is re-
versed,

When forward power flows (second
coupler) from Port 1 to Port 2 there s
very little loss (0.3 dB). Power from
Port 1 couples into the directional arm
of Port 3, all forward power minus cou-
pling loss flows into Port 3. All other
power is outpul 1o the load or
antenna at Port 1. As far as

pler method.

Now that we have gone through
this directional coupler magic, have |
tricked you from the basic SWR meter
circuit? No way. Take a look at the cir-
cuitry as it was developed, using a
slow, meticulous, hopefully lucid
thought pattern. Doesn’t the circuitry
look guite a bit like the basic SWR me-
ter circuit found in the simple SWH
meter for 2 meters using two inductors
and individual diode detectors? Of
course, the meters and detectors are
missing, but the circuitry is the same,
just adapted to different frequencies.

The reason we don't see directional
couplers at lower frequencies is that if
they were made with transmission
lines they would be foo large. Normal-
ly, transmission line directional cou-
plers are used from 1,000 MHz to well
over 24 000 MHz. Just observe the
frequency of use marked on each cou-
pler, along with its coupling loss and
decide if it can be useful for your
needs. A basic rule of thumb: large
couplers, low frequency; small cou-
plers, high frequency.

Calibration of SWR Meters

How, then, do you check an SWR
meter to see if it is telling you the
truth? There are two ways. One is to
duplicate different mismatches with
carbon resistors 10 cause an SWR
meter (reflection) to indicate, and the
other is t0 make an SWR reading on
the SWR meler itself. First, let's use
the carbon resistors to calibrate the
meter scale of an SWR meter reflect-
ed power meler scale.

With a 50-ohm dummy load or 50-
ohm resistor of suitable power capabil-
ity there should be a perfect or 1:1
SWRH reading, indicating a perfect
match, or minimum SWR. Now, if we
replace the dummy load with resistors
of different values we can simulate a
different amount of SWR reflected
power and read the same on the me-
ter if all is operaling well. For a 2:1
SWR, use a 100-chm termination; for
3:1, use 150 ohms; and for a 1.5:1
SWR, use a 75-ohm resistor. Each

time set forward power to full scale
and then read reflected power read-
INgs.
If you want, for fun, do an SWR on
the SWR meter by placing it in line.
with a termination on the output and
making an SWRH reading on the SWR
meter. See if the meter circuitry is a
good malch 1o 50 ohms and does nol
upset the transmission line by having
a poor SWR by itsell. In commercial
use we term this: “What is the return
loss of the device (SWR meter)?” A
return loss of better than 20+ dB is
considered very good. What does re-
turn loss signity? Well, it's just another
way of stating what the SWR of the
component or device is. A 20 dB re-
turn loss is the same as an SWR read-
ing of 1.2 to 1. That means that the
device (SWR meter) is nol capable of
resolving to finer measurements of
less than 1.2 to 1. See Table 1 to com-
pare return loss to SWR measure-
ments.

If a single directional coupler is
used for forward measurements and
then reversed to read reflected power,
dissimilarity in different couplers can
be eliminated. The single type of me-
ter is mosl accurate |n that only one
diode and the same circuitry is used to
make both readings, so the chance of
difference in circuitry is minimum to
each reading.

With a two-diode or two-meter indi-
cator, iwo different circuits are calibral-
ed to display readings. Imbalance or
differences in unmatched diodes will
give erroneous results. The dual cir-
cuitry should look and be electrically
“twins” to provide meaningful read-
ings. These units are not calibrated as
time goes on—they're relied on as is.
They might be just fine, but 10 be sure,
check them.

There is little difference between
making an SWR reading at 2 meters
and at a microwave frequency. In each
case, some form of lest configuration
of the test selup must be used. The
biggest problem between VHF and mi-
crowave SWR meters is cost. The
SWR meter for use at 2 meters is quite

coupler 1 is concerned (Figure

3), jus! the reverse is true. Be- R¥
Source

cause the main feed is on Port
2 to Port 1, Port 3 will only see

Coupler 1 Reversed

Port
Port 2 |

reflected power.

Now the magic—because
the directional coupler is direc-
tional., Any power that is not
absorbed in the main load, an
antenna lermination or what-
ever, in Port 1 of coupler 1
(Figure 3) will be reflected
back towards Port 1 and is
coupled into Port 3. At Port 3,
coupler 1 power measured
there will be only reflected
power components less the
coupling loss. With the for-
ward power known you can
calculate your SWR ratio us-
ing the just-calculated reflec-
tion power and obtain the

.3
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SWR with this directional cou-
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Figure 3. Two directional couplers used for SWR measurements.



inexpensive compared 10 a microwave
SWR system because of simple bulk
supply and use. Manulacturers can
sell more SWR meters for VHF than
they can for microwave use,

The circuitry used in a VHF SWR
meter is somewhal large compared o
a microwave SWR meter, With a VHF
device at 146 MHz, a quarter wave-
length is about 19 inches long. Circuit-
ry should be a small fraction of this
wavelength factor to be effective. Re-
member, ii's OK 10 use square corners
and make long wire runs at 80 melers;
however, the same type of consiruc-
hion at 2 meters is a death sentence,
and at microwave death was a hun-
dred years ago.

The same analogy applies 1o a
comparison between 2 meters and
1296 MHz. As frequency increases cir-
cult size and interconnections to the
RF circuitry must decrease, keeping it
small in relation to the wavelength fac-
tor (2 meters/146 MHz = 20.27 inch,
3/4 cm/1296 MHz = 2.28 inches). AS
you can see from the two quarter
wavelengths being compared there is
almost a 10 to 1 difference in wave-
length factors for component selection.

Errors can jump up when compo-
nents used in construction become
large compared to the wavelength fac-
tor. For example, a good selection
(component size considerations) for
1296 MHz would be to select a chip
(leadless) resistor rather than a 1/2-
watl carbon composition 10 terminate a
circuil. The difference between the two
resistors is the leads of the 1/2-watl
resistor, which at 1296 MHz becomes
reactive and looks like an inductor in
series with the resistor element.

Low frequency SWR meters can
use these components with little detri-
ment and perform quite well. As fre-
quency increases, more expensive
component parts are required lo be
able 1o make accurate measurements.

Return loss is like SWR, a ratio of
forward power to reflection power, and
is expresed in dB. The reflection prod-
uct is the power bounced back from
the load due o mismatched
impedances at the load. If everything
is perfect (assuming no loss or reflec-
tions in the SWR bridge), all power
from the source will be absorbed in the

load after passing through the SWR
bridge. Now, the world is not perfect
and some loss does exist in the bridge.
What these imperfections cause in re-
spect to the perfect condition is the re-
flection of some RF power back o the
source. How much depends on how
good or poor the match is.

In commercial calibration the return
loss measurement is usually made
with directional couplers and level-sen-
sitive sweep oscillators to test the de-
vice in gueslion. In most amaleur ap-
plications a directional coupler operal-
ing al the fixed frequency of operation
will produce accurate single-frequency
readings.

Mail Box Comments

Jack Lindauer WAGEFM wanis it 1o
be known that he is putting together a
Swan 250 6 meter transceiver users'
group. He wants to exchange inlorma-
tion on the use of this specific
Iransceiver, including modifications
and basic information. To contact Jack,
write or call: 18881 Brymer Court,
Northridge, CA 91326; (818) 831-
0515.

I just received a brief letter from
Marcelo Bonotto Chrispim, Curitiba PR
Brasil. Marcelo states that he is an
avid reader of 73 and of this column,
but is having a very difficult time ob-
taining information, articles, and prod-
uets and components for microwave
ham-band construction projects.
Marcelo is interested in building oscil-
lators, synthesizers, preamplifiers and
mixers. Components he is interested in
include Teflon PC board and SMA con-
nectors, in addibon o newslellers and
products that are available for the am-
ateur microwave enthusiast.

This letter points out to me very
strongly thal we in the U.S. live in a
land of abundance. It's probably nol
the abundance thal we pictured, but
when we think of what we have avail-
able in comparison to other amateurs
in the world, and what great efforts
they go through to assemble compo-
nents and matenal for a project, | think
they deserve a very big compliment for
their love of amateur radio and con-
struction in general. Sure, we can
go to the local Radio Shack and listen
to the sales counterperson say.
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“Microwave, what's that?” but still ma-
terial is fairly easy for U.S. amateurs to
obtain.

In response to Marcelo's query |
have sent him information on some of
the kits and PC boards that | have
available, in addition to the names of
other manufacturers and microwave
groups that publish newsletters to
keep us informed aboul our amateur
activities in the microwave realm. In-
cluded is the North Texas Microwave
Saciety, c¢/o Wes Alchison WASTKU,
Rit. 4 Box 565, Sanger, TX 76266.
Dues are $12 a year and they issue a
newslelter six times a year.

In response to many queries on sur-
plus material that | have available,
here is a short list of microwave relat-
ed items: Qualcomm synthesizers for
2.6 GHz thal can be converted to run
PLL with a 10 MHz clock from 2.1 GHz
to 2.6 GHz in 2.5 MHz slep sizes, out-
put power +8 dBm, cost: $15 each;
Qualcomm multipliers 2.x GHz times 5
normally to 13.1 GHz, mod to times 4,
will multiply synth at 2.555 GHz (x4) to
10220 MHz power output +7 dBm,

cosl: $15 each; 1 watt FET amp PC
board at 14 GHz mod to 10368 MHz,
-5 dBm in, produces 1W out with re-
tuning board, cost: $25 each; 12 GHz
receiver mod to three-stage preamp at
10 GHz, cost: $12 each, old style; new
style RF preamp less mods will oper-
ate at 10 GHz w/27 dB gain 3 NI, re-
tuneable to 1.1 dB NI, cost: $30 each.
Prices are plus postage ($3 min.);
sales lax for California destinations.
Well, that's it for this month. As
always | will be glad 1o answer ques-
tions conceming this monih's topic and
related amateur microwave subjecls.
Please send an SASE for a prompl
response. 73 Chuck WBEIGP. 73]

SWR Reading Return Loss
1:1 66 dB
1.1:1 26 dB
1.2:1 20 dB
1.3:1 17.7dB
1.4:1 15.5dB
1.5:1 13.9dB
2:1 9.5dB
3:1 6 dB

Table 1.
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v Hardware Logic IO vHF Remote Control
v Morse Code Practice

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

repeater controller.
516-563-4715

| Fax:563-4716 BBS: 286-1518

Steaks for Tisely

' Full Duplex Autopatch
v 911 Emergency Access
| Reverse Aulopatch

'/ Voice Mail

« Toll Restriction
« Voice ID's + BSR X10 [
v Programmable Courtesy Tones

v Remote Base

from 5655
—_— oS
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Number 19 on your Feedback card

Bill Brown WBSELK

¢/o0 73 Magazine

70 Route 202 North
Peterborough NH 03458

Danish 10 GHz ATV

This month I'd like to bring you
some ATV news from Europe. A very
active group from Denmark has ac-
complished some remarkable ATV DX
contacts on the 10 GHz band this past
summer.

The First Test

During the Danish Microwave
Week (mid-June 1994), numerous sta-
lions were sel up over the region with
voice contacts being made on 10, 24,
47, 76 and 145 GHz. In order 10 try
something new, Bjame OZ1UM and
Soren OZ3VC brought along equip-
ment for 10 GHz ATV. The transmitter
consisted of a frequency-modulated
DSO (directly on 10.4 GHz), followed
by a 500 milliwatt power amplifier
stage (sound was transmitted with a

Ham Television

5.5 MHz subcarrier). To receive the
picture, they used a modified down-
converter from a satellite TV receiver
with a noise figure of approximately
1 dB followed by an IF stage and de-
maodulator. The dishes used were
made by Procom.

The first tests were made just prior
to the activity week over a 19-mile (31-
km) path with excellent results. During
the actual event (6/12/94) lhey at-
templed a contact between OZ1UM in
Spodsbjerg and OZ3VC in Skagen, a
distance of 129 miles (209 km). Unfor-
tunately, conditions were not good
enough to establish a contact and
0Z3VC moved his station to a closer
site al Trehoje on Mols. This time, a
very successful ATV conlacl was
made over a 56-mile (90-km) path.

The Long Haul

On July 7th OZ1UM and Steen
0292 made a new attempt at estab-
lishing an ATV contact from Skagen lo
Spodsbjerg. For a talk-back frequency,

Photo B. The group at Spodsbjerg watch Steen OZ9Z1 appear on their monitor

over a 129-mile (209-km) path.

Photo A. {1 to r); OZ5DI, OZ1JLA and OZ1UM operate the 10 GHz ATV station at

Spodsbjerg

10 GHz SSB was used. Although the
OZ1UM team at Spodsbjerg had to
work with an open waveguide (no
dish) on their voice station, the SSB
contact was made with an S-6 signal
level on both ends. At approximately
20:30 local time, the ATV signal was
received for the first ime. At first there
was considerable QSB, but at around
2100 signals became stable. At this
time they changed directions and sent

pictures from Skagen 1o Spodsbjerg to
make a two-way QS0. According to
oteen OZ9Z1, it was a very fascinating
experience watching OZ1UM, OZ3VC,
0Z5DI and OZ1JLA appear on his
monitor in full color with the Spodsb-
jerg lighthouse in the background
while he was sitling on the sand dunes
in Skagen nearly 129 miles (209 km)
away! TNX to Steen OZ9Z1 for the
above info. m

Photo C. The Spodsbjerg crew is shown as received in color by Steen OZ921 at

Skagen. Photo by Steen OZ971.

WITH TEC-200

* Peel off film and etch

add $2.00 postage

Dept. E
Oneco, FL 34284

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

ILM
JUST 3 EASY STEPS:
¢ Copy circuit pattern on TEC-200 film
using any plain paper copier
* [ron film on to copper clad board

convenient 8 1/2 x 11 size
With Complete Instructions

SATISFACTION GUARANTEED
5 Sheets for $4.95 10 Sheets only $6.95

The MEADOWLAKE Corp.

P.O. Box 1555

THE
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Factory Authorized Dealer & Service For

KENWOOD
YAESU
ICOM

Call Us For
Greaf Prices & Great Service

TOLL FREE ORDER LINE 1-800-344-3144
Connertal US & Texas

sitrs AMATEUR RADIO sintvice

5730 Mobud San Antomio, TX 78238
FAX (512) 547-8007

sy AN IR TR

CENTER

(512} 6B0-6110

Slow Scan TV

doesn't have to be expensive anymore!

= ]

Prams

Every day more hams are enhancing their communication by using
images. Join the fun and see what you've been missing.

Cuality Color SSTV is easy snd affordable with Pasadon TV. $23905

Rogarm 1BM PCcomparble. 388 o beter UL, | Megsryie of mewmory . color YVGA
gy, MS-{NS Sheewmy 15w U S A and Cosads 5195 for e Wi or call or
o i

Absolute Value Systems

115 Seedman Sc. # 7
Chelmsford, MA 01824-1823
(508) 256 6907

e-mail: johni@world.std.com
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210 Utica Street Tonawanda, NY 14150 (716) 692-5451

POWER AMPS
& PREAMPS

AM & FM 2.0 Mhz - 1.2 Ghz, 2.0 Mhz - 2.3 Ghz

$75.00 to $450.00

Special Power Amplifiers for “Rabbit” Linear

ATV Transmitters - Transceivers -
Down Converters 70 CM Up

HTS Systems - “900 Mhz” 10-15 W. Output
FM
Bricks on Boards 2 Mtrs. through 1.2 Ghz
Others products inc. ATV samplers

Write or call for catalog
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UprpATES

Number 20 on your Feedback card

PTT Control From Receiver
Audio

With regard to the above men-
tioned article, which appeared in
the January 1995 issue of 73 Am-
ateur Radio Today. a correction
has been pointed out by Ken
NGITL. The LED in the schematic
was inadvertantly shown in re-
verse. However, the LED is cor-
rectly shown on the FAR Circuits
printed circuit board and on the

PCB artwork. The schematic ap-
pears on page 32. Thanks to Ken
for his sharp eyes.

Also—do not substitute small
signal type diodes (914 or 4148
types) for the specified 1N4001
diodes. The small signal type
diodes have considerably lower
conductivity threshold voltages
than the iN4001 types, and their
use will cause the units to oper-
ate improperly. 3

Sell Your New & Used Gear in
BARTER 'N’ Buy

Classified Ads Really Work!

Call Joyce Bocash today at
1-800-274-7373.

PCB / Schematic CAD - from $195

EASY-PC - For single sided and

multilayer boards to 17"x17".

Phenomenally fast and easy to use.

Over 18,000 copies in use worldwide.
EASY-PC Professional for boards up to
32" x 32" at .001" resolution, 16 layers.
Schematic capture and netlist extraction -
integrates seamlessly with PULSAR and
ANALYSER Ill. Runs on PC/XT/AT/
286/386/486 with EGA or VGA displays.

Logic Simulation - from $195

e = == w] PULSAR and PULSAR Professional -

. -1| Full featured digital logic simulators.
Allow you to test your designs quickly and
inexpensively without the need for
sohisticated test equipment.
PULSAR can detect the equivalent of a
picosecond glitch occurring once a week!
Runs on PC/XT/AT/ 286/386/486 with

i”""'";-“-____- Sl EGA or VGA displays.
Analogue Simulation - from $195
T = 5 o == .=.] ANALYSER Il and ANALYSER Il Pro.

e ~ ——1"=| Powerful linear circuit simulators have full

b -~ | graphical output, handle R's,L's,C’s, Bipolar
- e \‘\._,“ Transistors, FET's, Op-Amp's, Tapped
ool RO i + | Transformers and Transmission Lines etc.

o U8 Plots Input and Output Impedances, Gain,
: : Phase and Group Delay. Covers 0.001 Hz to
o il l.m| >10GHz. Runs on PC/XT/AT/286/386/486
pmees e e o = ees o= ) with EGA or VGA displays.

For information write, fax or call:

Number One Systems

REF: 73, 1795 Granger Ave., Los Altos, CA94024
(415) 968 9306
VISA and MasterCard welcome.
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AMATEUR TELEVISION

GET THE ATV BUG Qe
>10 Watt pep
Transceiver

Only $499

Made in USA
Value + Quality

from over 25years
in ATV.. WeORG

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.

Hams, call for our complete 10 pg. ATV catalog

including downconverters, transmitters, linear amps,
and antennas for the 400, 900 & 1200 MHz bands.

(818) 447-4565 m-t Bam-5:30pm pst  Visa, MC, UPS COD
P.C. ELECTRONICS Tom (WEORG)

2522 Paxson Lane Arcadia CA 91007 Maryann (WB6YSS)
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Number 21 on your Feedback card

Michael Bryce WB8VGE
2225 Mayflower NW
Massillon OH 44646

There's been plenty of new projects
to keep the soldering iIrons burning
late at night. This month, we'll look at
a very popular 40 meter transceiver by
Dave Benson N1NNG. This rig first
appeared in The Quarterly, and Dave
has given the nod to reprint it here. I'm
not going to go 1o deep into the hows
and whys of this rig, but rather take a
look at putting it together and putting it
on the air.

Originally designed for 20 meters,
the ng can be modified 10 work on 40
and 30 melers as well. | just happen to
enjoy 40 CW, so that's the band |
chose.

The rig uses a superhel-designed
receiver for single signal reception. It
I8 not a direct conversion receiver. The
transmitter is full QSK using electronic
switching and no relays. The transmit-
ter will produce about 1.5 to 2.0 watts
output, depending on supply voltage
and frequency. Transmitter control is
by a variable capacitor/tuned circuit
VFO instead of the varactor scheme of
the NorCal transceiver.

The rig is made up of two small PC
boards. One contains the receiver,
while the other contains the transmit-
ler/mixer and QSK components. The
rig will drive a small speaker with
enough volume to be useful in a small
room. There's a sidetone that monitors
your keying,

| brought the rig in kit form from
Dan's Small Parts. Write to Dan for
more information about this project.
You can get just the PC board, the full
kit, or specialized parts for the
transceiver. (Dan's Small Parts, 1935
South 3rd West #1, Missoula, MT
59801.)

Dan uses a lot of surplus parts in
this kit. It takes a bit longer to figure
out the strange markings on some of

digital circuit for the display.

Low Power Operation

the parts, mostly the capacitors. Some
of the parts won't fit the board as they
should. | tossed those guys in the junk
box and used my own parts that did fit
the board.

Assembly

Assembly is typical of a baggie of
parts kit. | decided to build this rig In a
box big enough to handle some extra
goodies down the road. | have plans
for a small 5-watt amplifier stage, an
S-meler, and perhaps a digital readout
for the VFO. The ultra-miniature stufi-
it-in-a-box rage is not going to happen
this time. The cabinet is steel and alu-
minum, with a sub-chassis for added
strength. In fact, this cabinet was
made by the now defunct Dentron
Electronics. This cabinet used to hoid
a small muitiband QRP rig called the
Station One. It covered 80, 40 and 15
meters, used a direct conversion re-
ceiver and sported a digital readout. |
had one of the few prototypes ever
built and, like a dummy, sold it at a
hamfest years ago.

As it worked out, | was able 10 use
many of the holes aiready punched in

Photo A. My version of Dave's superhel 40 meler transceiver. The lack of dial cali-

brafion means a digital readout to be added lafer.

ing on inside the chassis, several alu-
minum shields were installed. One I8
placed between the transmitter and re-
ceiver board while a second shields
the 5-watt amplifier section. | plan to
use some sort of digital readout, so a
third shield will be added to keep
noise from the digital section out of the
receiver.

| added a small PC board to the

“Originally designed for 20 meters,
the rig can be modified to work on
40 and 30 meters as well.”

the rear apron. These included the
S0-239 chassis mount and holes for
1/4 key Jack and headphanes. Two
smaller holes were put to use supply-
ing power to the transceiver, In this
case, live-way binding posls are used.
They are not my connector of choice
for power, but why drill more holes?
The rear apron is 1/8" tempered alu-
minum. The front panel is made of
062 aluminum. The top and sub-chas-
sis are made of cold rolled steel.
Because there's a lot of activity go-

Fhoto B. Inside the rig. The large open area will house the 5-watt PA and the
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rear of the transceiver to drive the
S-meter. It's an audio-derived circuit
from one of Doug DeMaw's books. It
drives a small edgewise 200 uA meter.
Its more bells and whistles than any-
thing else, although it does make it
easier fo center a signal in the band-
width of the receiver. | backlight the
meter’'s face for that professional look,
using a grain ol wheat bulb. The bulb
also serves as a “power on” indicator.
Since this ng uses a variable ca-
pacitor for tuning the VFO, the capaci-

tor must be mounted very carefully. |
used a small block of Teflon machined
out to fit the oddly-placed front mount-
Ing holes. The variable capacitor from
Dan's Small Parts has an internal
vernier drive, That's one less piece of
hardware thatl needs 1o be installed. If
you don't have this type of capacitor,
then you'll need to add some sort of
drive reduction gearing. The tuning ca-
pacitor is driven directly from a single
knob without a coupler or additional
reducers.

A very common mistake made
when working with a VFO is using a
small-gauge wire between the tuning
capaciior and the resl of the VFO cir-
cuit. As this wire moves around by
movement of the rig, the frequency
changes. In my transceiver, | use a
very short, very stiff piece of copper
wire. It's a hunk of number 12-gauge
wire from some Romex cable. Twisting
of the case does not produce any no-
ticeable movement of the VFO. | also
used a rather unusual method of seal-
ing the VFO components to the PC
board

Stability of the VFO may be
impaired by the physical movements
of parts on the PC board. Normally, a

T " o TR
: (I8 D et g o s

Photo C. The S-meter PC board is mounted on the rear of the rig. Notice the

50-239 antenna connector also on the rear apron.



good glob of coil dope is applied to
the capacilor on the circuit board
Having long run out of that stuff, |
heated up the hot glue gun and ap-
plied a glob on the parts that needed
it. So far so good. The heat from the
glue did not seem to hurt the parts,
and they sure don't move around on
the PC board!

To keep everything as secure as |
could, | mounted ail the PC boards
with 3/8° long threaded metal stand-
offs. They keep the boards secure and
provide ampie grounding. A heavy sol-
der tinned copper braid connects all of
the circuit boards to a common
ground.

Changes to the Circuit

| did do some minor changes 1o the
basic circuil. | added a brute force RF
gain control between the receiver
board and the QSK circuit on the
transmitter board. Dave designed the
rig without an AGC, so you must ride
herd on the volume control, Under
very strong signals, that's not enough
to keep the receiver from overloading.
The BF gain control then works its
magic.

After assembling the Kit, | was un-
able to brnng the receiver 1o life. Every-

1/4" jack automatically disconnects the
internal speaker.

The Transmitter

| found the transmitter the least
roublesome to get running. With the
power supply sitting at 13 volts, the lit-
tle guy will do about 2 watts into a 50-
ohm load.

But, watch oul—you have the two
transformers used for mixing the VFO
outpul to the transmitter's oscillator.
It's very easy to get the two transform-
ers to peak al the wrong frequency. In
my case, | easily produced several
watts at 8 MHz instead of 7 MHz.

Only after looking at the output with
a scope and frequency counter did |
see the trouble. A retuning of the two
stages put the rig right on the desired
output

| never did like using homemade di-
als lor my nigs; | plan on using the PC-
1 counter from S & S Engineering to
display the operating frequency. An
RCA-type jack installed on the rear
apron brings the output of the VFO to
the counter. | plan to add the counter
internal to the rig later on. By reading
the VFO's frequency, I'll have a poor
man's version of digital readout.

Adding an RIT is possible, but alas,

“I plan on working Field Day
using this rig.
I'll let you know how | make out.”

thing seemed 1o work, but | could not
hear anything at all. After a few calls
to Dave, some heavy-duly trou-
bleshooting and a bit of luck, | found
the trouble. In the first stage, two
luned stages in the front end, there
are two 47 pF capacitors used to bring
the two coils to resonance. In my Kit,
the capacitors supplied were 470 pF.
Equally useful, but hardly interchange-
able. After working on the front end, |
found 68 pF worked as well as the 47
pF capacitors. Now that the front end
was tuned, signals could be heard, but
they weren't very loud.

This trouble was traced to a
misplaced resistor between the BFO
and the audio amplifier switch. The
MOSFET audio switch was never
lurned completely on, greally reducing
the gain of the receiver. Check these
two areas if your transceiver refuses
1o come . to hle. Just to be sure, | re-
placed the MPF-102 MOSFET with a
prime componant instead of a surplus
device.

Audio can be enhanced with this rig
by enclosing the speaker in some sorl
of cabinet. | used a plastic top from a
spray paint can to form a seal against
the back of the speaker. It's amazing
how much better the audio sounds af-
ter such a simple fix. The plastic top is
held in place with a couple of globs of
hot melt glue. | use a two-prong plug
and jack so | can disconnect the
speaker from the rig if need be. When
using headphones, an open circuit

I've not attempted it. If you want com-
plete details on adding RIT to this
transceiver, send me three hirst-class
stamps and l'll send you several
sheels of modifications, and of course
the RIT circuit.

The RIT comes from Roy Gregeson
WEGEMT, who also made several
changes to the basic circuit. Perhaps
the most important one is changing
the configuration of the 1350 IF ampli-
fier. I's too involved to present here,
but I'll include it with the RIT modifica-
tion. Basically, it requires cutting sev-
eral traces around the 1350 and
adding some components. The result
is supposed to be astounding. | did
this modification early on, and found
the 1350 went into oscillation at the
blink of an eye. This is caused by too
much gain in the IF stage. But, make a
note that | did the modification before |
found the trouble with the front end
tuned circuits.

This is an enjoyable project, but it's
not for the first-time builder. The in-
structions from Dan's Small Parts are
very limited, but not as bad as a
Kanga kit. You should have burned
up several soldering iron tips before
taking on this project.

When you're done, however, you'll
have a real smooth operaling
QRP transceiver on your hands. | real-
ly enjoy making QSOs wilh this
transceiver. | plan on working Field
Day using this rig. I'll let you know how
| make out.

THE DG POWER
BEHIND YOUR SIGNAL

IS TRIPP LITE.

PR Series DC Power Supplies

O

5 po

Your performance depends on ours. Tripp Lite’s
PR Series DC power supplies are designed for
years of reliable service and superior performance.
They power practically everything in your ham
shack, including low band rigs, 2 meter, UHF and
microwave radios. Best of all, they’re economi-
cally priced for your best value.

PR Series DC Power

supplies Feature:

e Great looks and a small space-

saving footprint

e Crowbar overvoltage protection

e Current-limiting electronic
foldback for automatic
overcurrent protection

e Solid state, integrated circuitry

for excellent regulation of
output voltage
e Regulated output voltage to

maintain 95% of no load value

e High quality filtering for very

low ripple/low noise operation

e Heavy duty transformer for
complete isolation from noise
incoming AC power

A I\

18 models available |
from 3 to 60 amps
(including new 12,
20,30 and 50 amp
models) in 120
and 220/240 volt
|configurations.
available. Tripp Lite
also manufactures a
complete lineof
including the world

surge suppressor.

on

500 N. Orleans

THE POWER PEOPLE

TRIPP LITE

Chicago IL 60610 |
Tel: 312/755-8741
Fax: 312/644-6505

Sample a unit today! Gall and ask for Department HiM1.

Faxback: 312/755-5420
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Number 22 on your Feedback card

Marc |. Leavey, M.D., WA3SAJR
6 Jenny Lane
Baltimore MD 21208

New Software

One of the frequent foci of this col-
umn is software available for the ama-
teur desiring 1o run one of the digital
modes—that is, RTTY, AMTOR, pack-
et, or the like—with a computer, This
may, or may not, include one of the
popular multimode controllers as well.

I received an E-mail message a bit
ago, which took me to task. Jim Jaffe
WA2VOS wrote, in pan:

“I am fairly active on RTTY
(PACTOR) and have been using this
mode since late 1976. When my CP-1
conked out back in 1989 | went to a
PK-232, and with the Apple lle com-
puter suddenly found that | was out of
luck with AMTOR, as there was no
software out there to support the Ap-
ple and this new mode! As luck would
have it, | got my hands on a PC, and
someone gave me (copies ol existing
programs, which did not satisfy him).

“During that time a new face ap-
peared on the Ham Horizon, namely
(zary Johnson KF7XP, who is the au-
thor of XPWARES and who has writ-
ten supporting software for all the
TNCs on the market, including the
Garman PTC units. So now we have a
program that fully supports the ANSI
color commands, contains a full-blown
stand-alone log book, and support for
(several brands of amateur radio di-
rectories). Not only did Gary write soft-
ware and re-write it over and over
again to rid it of those nasty critters we
call bugs, but he also maintains a BBS
and an FTP site on the Internet so that
| can download all the latest wares for
distribution as well as our overseas
fellow hams who have Internet access
as well. Gary responds to mail, re-
quests complaints, critiques and
sometimes instantaneously re-writes
software to accommaodate our needs. |
have made well aver 4,800 contacts
using my PK-232 since 1990, when |
began keeping the electronic log. As
lar as | know, Gary's software is the
only one that offers a log conversion

Amateur Radio Teletype

program that successfully converts

any electronic log book to his logging

format. His program operates in the

Host mode, which (others) do not.”

Somewhat stung, | surfed onto the
Internet, using my handy-dandy AOL
interface, and dropped Gary a note.
His response was:

“I have no problem at all with you
reviewing the software or adding it to
the disk collection. There are several
programs on the FTP site for the KAM,
AEA and PTC type conirollers. All pro-
grams have the same basic features,
just optimized for the different con-
trollers. There is also an external log-
ging program that interfaces to the
software. It is called XPLOG. Several
of the menu options in the MISC menu
are lied to the external logger. 73,
Gary KF7XP"

Now that | have whetted your ap-
petite, let me tell you about these pro-
grams. As Gary said, there are several
“flavors™ of XPCOM. They all include,
though, the following features:

* Pull-down menus.

» Custom operation with the AEA
PK-232, KAM, MFJ-1278 and PTC.

» Mouse compatibility.

» One-key brag file and text operation.

» External interfacing to the user’s fa-
vorite 1ext editor.

* Offers full PACKET, AMTOR, FEC,
PACTOR, BAUDOT, GTOR, TOR,
GTOR Monitor and CW modes. (TOR,
GMON and GTOR in XPKAM only.)

* Full use of the HOST mode for the
AEA PK-232 and KAM. Pseudo-
Host Mode operation for PTC con-
lrollers.

« Simplified command structure for the
MFJ-1278.

* Intuitive on-line help system.

* Quick-Connect feature for packet.

* Real time and background printer
support.

* Built-in logging, with auto search.

» Macro support. TYPEOVER Macros,
allows you to insert text macros into
ANSI files without destroying the pic-
ture,

= Multi-Window ANSI color support for
GTOR, PACTOR, packet and ASCIL.
(VT100 emulation.)

» Radio interface for most transceivers
that support computer control.
* Direct Buckmaster, SAMS and QRZ!

Callbook interface.

Now, as to the varieties. XPCOM
Version 1.55 supports AEA (Host
Mode) and MFJ-1278 controllers, in-
cluding dual TNC Support. XPDUAL
supports AEA (Host Mode) PK-900
and DSP 2232 controllers. XPKAM
supports Kantronics KAM and KAM+,
including GTOR and PACTOR, and
built-in GTOR Monitoring without the
need for external programs! The AEA
and Kantronics versions also support
multi-connect operation with XP Win-
dows, and multiple ASCII file transfer
in packet mode. And, finally, XPPTC is
available for the Paccomm PTC and
SCS PACTOR controllers.

Each of these programs is supplied
separately, as shareware, with a $39
reqistration.

As Jim and Gary indicated, there is
also an external logging program,
XPLOG. Briefly, this is a versatile log-
ging program that can operale as a
stand-alone program or from XPCOM,
including name/QTH browsing, anten-
na heading assistance, and more. To-
gether, this is one complele package.

Just to put any other questions 10
rest, these programs should run on al-
most any PC-compatible system, re-
quiring any of the BOBB/B6/2B6/
386/486 series, 512K memory (640K
recommended), a monochrome, CGA,
EGA, or VGA display, and an optional
Microsoft-compatible mouse. Multi-
mode controllers supported include
the AEA PK-232 or MFJ-1278 for XP-
COM, the AEA PK-900 or DSP-2232
for XPDUAL, the Kantronics KAM or
KAM-plus version 6.0 or later firmware
for XPKAM, and SCS or Paccomm
PTC controller with version 2.00 or lat-
er firmware for XPPTC.

There are at least two ways to ob-
tain this software, presuming you do
not have a buddy with the disk, or
have the material on a local BBS. You
can log onto Internet, at ftp.
indirect.com, under the /pub/soft-
ware/hamradio/xpware directory, and
download the material directly. Alter-
nately, you can send for the latest ad-
ditions to the "RTTY Loop" Disk Col-
lection, disks 9, 10, and 11, which con-
tain all the programs and documenta-
tion discussed above,

Composition Software Question
Just to change the subject, how

about a guestion to you all? This from
Richard, WA15KQ, who writes, via
AOL.:

“Just a quick question, perhaps you
can help steer me in the correct direc-
tion. I've been running PACTOR for
quite some time, and during the pasl
year, | have been using a PK-900 run-
ning off a 486DX and PcPakratt for
WINDOWS. All nice stuff, and no com-
plaints. With the 900 and other TNCs
coming on line, more and more folks
are transmitting graphics . . . great
stuff to copy, but a bear to create. I'm
finding plenty of ANSI files on a variety
of on-line services, many on AOL, but
have more interest in composing my
own. A ham friend sent me a program
called THEDRAW. He had billed it as
capable, but not user friendly, and I'm
forced to agree. Though | can gener-
ate some interesting color graphics for
use in AMTOR, it's a real chore. Is this
the way of ANSI graphics, or is there
some software oul there that makes
compaosition a bit less of a chore?
Thanks for your help, and keep up the
good work.”

Well, Richard, | was going to sug-
gest THEDRAW mysell, as | started to
read your letter. | use thal program to
create ASCIIVANSI screens for my
medical software. | will leave it open to
the readers, though, 10 suggesl more
“user-friendly” software. | just happen
to like THEDRAW.

For those who may have come
in late, any or all of the disks in the
“RTTY Loop™ Software Collection re-
main available. To obtain a list of pro-
grams, just drop me a self-addressed
stamped envelope to the address al
the top of this column, or send E-mail
to one of the addresses below, and I'll
send along the list forthwith. Each disk
In the series can be yours by sending
a 3.5" high density disk, $2 in US
funds per disk, and a self-addressed
mailer with sufficient postage to me,
along with a note telling me which
collection you would like.

Of course, | always welcome
comments or questions. Those vital
E-mail addresses are: CompuServe
75036,2501; Delphi MarcWA3AJR;
America Online MarcWA3AJR;
Internet MarcWA3AJR@aol.com.
Such a comment tumed me onto the
software highlighted this month. Who
knows where your question will send
me? | look forward to it, just as you
look forward to next month's “RTTY

Loop™ m

MORSE CODE MmuUSIC!

SENSATIONAL NEW WAY TO LEARN
CODE—Do Aerobics, Sing, Jog, or Drive
while learning code! A fun & easy way to
learn or retain Morse Code skills. Now the

sallysdvonced]
LOGic 4
THE #1 HAM RADIO
SOFTWARE SYSTEM

From
Micro
Computer REPEATER

Concepts CONTROLLER

RC-1000

* Autopaich » Reverse Autopatch
e User Programmable CW ID,

secret is yours with this amazing ronized

breakthrough! Great fun tape for all licenses
and classrooms! Order:

Control & User Codes & Timeouts

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

l Micro Computer Concepts
8849 Gum Tree Ave.
New Port Richey, FL 34653

813-376-6575
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Version 2 cassette today!
Send $9.95 and include $2.00 S/H fo:

KAWA RECORDS

P.O. Box 319-ST
Weymouth, MA 02188

Check or money order only. We ship all orders within 5 days.
MA residents add 5% sales fax.
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J-Pole in your Pocket?

Tough dual-band antenna for the travelin’ man or the condo dweller.
Hang-anywhere style and extra range can save life in an emergency.

James H. Gray W1XU

During my years of traveling around the
eastern United States on business or vacation, |
often wished I had a small, inexpensive and
easy-to-use antenna to match my little hand-
held 2 meter radio. Occasionally I had an HF
rig in the car, but more often it was the little 2
meter radio which was useful and fun. On long
road trips it alleviated boredom, kept me awake
and almost always assisted me to find a motel,
restaurant, or other ham's QTH. On such trips
the mobile antenna was fine until I needed
more range from the motel.

When I traveled by plane, the rig was the

Antennas West and called the “Pico-J." It
meets all the requirements set forth in the
first sentence. Pico means “small,” as in
“picofarad,” and “J" stands for “J-pole,”
the well-known low-angle, omnidirec-
tional vertically polarized antenna—just
what’s needed for 2 meters.

Antennas West's Pico-J offers some
features not found in the usual J-pole. For
example, the feedpoint is already found
and matched for you, and the antenna is
small and light—so much so that it can be
rolled up and slipped into a small eye-

handheld with no amplifier. It
had only a small telescoping
whip that | could extend to about
19 inches. If | happened to be
close enough to a repeater in a
large city, that was fine and |
managed to “work” the locals 1n
spite of low power and a minimal
antenna.

But there were occasions
when there was no local repeater,
or when I was inside a steel-and-concrete build-
ing. At such times I wasn't able to make any
contacts at all and had to resort to dull tedious
television programs before going to bed.

If you face similar problems when traveling
light and by air, you know how it feels to be
alone among the many.

The Pico Solution

Today, the travelin’ man has a ready solu-

tion to the problem: a neat antenna produced by

PASS THIS TESTT a sleek black ribbon 55

WIN °S

Clip this ad and circle the I bottom. Its gold-pin
TigerTail™. Send it with

your order to get $5 off
any purchase.

'Can You Find
theTiger'sTail?
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If your eyes are sharp you can spot
the TigerTail™ in the photo above. It's
not attached to something that bites; in-
stead it puts extra growl into the signal
from the HT it's attached to.

TigerTail™ improves SWR, lowers
radiation angle, and extends range.
| You can use low power and save your
| battery pack, but still have a big signal.
Better than an amplifier, it improves
| reception too. TigerTail™ does all this
by simply slipping under your flex an-
tenna and just hanging down— without

glasses case. It looks like

inches long. A six-foot
small-diameter coax
feedline comes off the

BNC attaches directly to
your radio.

A small loop at the
top may be slipped over
a curtain rod or a nail or
any other suitable projection. But, if by
chance you don’t happen to find a suitable
support, Antennas West thoughtfully provides a
small suction cup with an embedded hook that
can be slapped up on a window or any smooth
surface, and presto!—you’'re on the air!

Pico-J is completely weather-sealed and
could be hung outdoors if you wish. Otherwise,
you can hang it in a closet or a doorway; in fact,
anywhere that is convenient and where your sig-
nal won’'t be blocked. The extra reach provided
by this beauty could save life in an emergency,
and is always useful when just plain chatting
with the locals.

Your Pico-J stretches range, improves re-
ception, reaches far-away repeaters, and saves
your battery pack.

The measured VWSR is less than 2:1 be-
tween 142 and 150 MHz—ideal for CAP,
MARS, and other services near the 2 meter
band—and is a very beautiful 1:1 at 146 MHz.
Not bad, eh?

Best of all, considering the benefits, is the
price: $19.95 for the 2 meter model, $26 for the
2m/70cm dual bander, both complete with the
soft vinyl case to store your Pico-J when it’s not
In use.

On a recent trip I tucked Pico-J into my
briefcase, right next to the handheld. No, I
didn’t even use the “duckie” or the telescoping
whip because I had all I needed in this one neat
antenna. Maybe you'll find the same.

—condensed from RadioFun

flexible feedline is barely

No Antennas Allowed?

Who will see Pico-J hanging
in your closet or on the balcony?
But your signal will be heard.
Pico-J's half wave radiator is
sleek and unobtrusive. his thin

noticeable. When his work is
done Pico-J rolls up and slides
into his pouch like the Genie
slipping back into the bottle.
Carry Pico-J on hikes or trips
as you would carry a pair of
glasses. Keep him in your
emergency jumpkit. When you
need gain and low angle omni-
directional coverage pull out
Pico-J and be full quieting when

it counts.

New Pico-J’s for 1995
PJ Packet $22—Maximum efficiency
on 2m packet frequencies.
PJ 220 $19.95—Go everywhere gain

for the “private” band.

Pilot’s Pico-J $39—Aviation band
range booster for pilois on the go.

| |Yes, I want to increase range and save my batteries! 5

I — Send my Pico-J. 2m or 220=519.95, Packet=%22, Dual=5%26, Pilot=$39. I
__ Send my TigerTail. (1 for $7.95, 2 for $15, 3 for $21. Specify band)

I ___Send a combo (PJ + TT). (Just add $5 to your Pico-J order)All prices ppd. I

[ ]Yes, I circled the TigerTail! Knock $5 off my order.

| Name i
Call Phone

J Street Unit i
City State Zip

i Antennas WQSt InfoPak |

sticking up or out or getting in the way, LBGR 50062-S Provo UT 84605 $1

tetine 800 926 7373
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ASK KABOOM

Number 23 on your Feedback card

Michael J. Geier KE1UM
c/o 73 Magazine

70 Route 202 North
Peterborough NH 03458

Mail Call!

| have just returned from a trip to
China, Hong Kong and Hawaii. | didn’t
get to do any hamming in China, and,
as far as | could tell, the whole subject
was one not very familiar to the aver-
age Chinese. (Then again, the aver-
age Amerncan these days is in pretty
much the same boat.) In Hong Kong, |
visited uncountable numbers of elec-
tronics shops—there are at least two
on every street in Kowloon. It's Ka-
boom heaven. They're very much like
the ones in New York, though, in that
Ihey make the prices up, and | do
mean up. These, however, expect you
to bargain. Many prices were much
higher than here in the States, but
some were lower. The most interesting
aspect of those stores was that just
about every one of them had ham
gear in the window! | saw lots of lcom
HTs, many Standards and a few Ken-
woods. No Yaesu stuff at all. | even
saw a few lcom HF rigs, along with
antenna tuners and high-current DC
power supplies. Can ham radio be that
big over thera? | don't think so. In fact,
| never saw any mention that this
equipment was for amateur radio. The
HTs were billed as VHF and UHF, usu-
ally with no description of frequency.
Most of the VHF sels were on 2 me-
ters, but some were not, and | have no
idea whal frequencies the UHF gear
was on. There were signs In several
ships warning that use of the radios
was lllegal in Hong Kong, which sug-
gested to me that, once the buyer left
the area, he was pretty much on his
own. In other words, | think people in
Asia buy these things and just use
them, withoul benefit of license.

Before you go salivating over the
idea of getting great deals on HTs via
mail-order, | must tell you that the
prices were higher than they are here.
Oh well. By the way, that cute little
Standard 2 meter HT that runs on two
AA cells was available in UHF over
there, so | wouldn't be surprised to

Your Tech Answer Man

see a 440 version here one of these
days.

| had the use of a dualbander HT in
Hawaii, and | tried to use it to say a
few alohas to the local hams. | met
with little success. | heard QSOs, and
| put out a number of “listenings,” but |
managed to engage in only one con-
versation, and that one was a round
table which never got back around to
me. | was bringing up repeaters just
fine, but it seemed that nobody want-
ed to talk. | don’t want to go and im-
pugn Hawaiian hams, though, so I'll
just assume my signal wasn’l strong
enough or something. Hawaii was one
of the most beautiful places I've ever
seen, and the people | mel were ex-
tremely friendly, so | hope to go back
and try some more hamming one of
these days. I'll let you know more
when | get there!

Piling Up

While | was away, some mall start-
ed piling up, so | thought I'd take this
opportunity to answer a few letters.
Here goes:

Dear Kaboom,

Recently, my Kenwood TS-450S
has developed an RF-like hum during
CW transmit. All my antennas and
ground system seem fine. The only re-
maining suspect components are my
Astron RS-35M power supply and the
transceiver itself. The radio appears to
be operating fine on receive, and tune-
up into the dummy load appears nor-
mal except for the appearance of the
hum and a slight oscillation which
shows up on the digital metering. Prior
to this problem, the power supply had
gone into crowbar protection mode be-
fore reselling after shutdown and
restart. Any ideas?

Signed,
Hummin’ the AC Tune

Dear Hummin',

| think you hit the nail on the head
with your last clue. Why did the supply
go into crowbar protection? The usual
reason is oo much voltage at the out-
put. It sounds very much like you have
a shorted regulator transistor in the

power supply. Measure the voltage
while the rig is In receive; your rig
should be drawing about one amp,
which should keep the power supply in
proper regulation. If your measure-
ment exceeds the supply’s ratings by
much, and | suspect it will, there's
your answer. Also, if you have a
scope, check the DC line with the
scope sel to AC coupling and the sen-
sitivity high. If you have more than the
rated 60-Hz ripple, that's another clue
your regulator Is gone.

Dear Kaboom,

| have noticed that both of my HF
rigs, which come from different manu-
facturers, throw a large RF pulse oul
the antenna jack on initial keydown. |
can see it on meters and on my oscil-
loscope. My concem is how it may al-
fect my Ameritron AL-80B amplifier
and other equipment. The amp’s man-
ual expressly describes this phe-
nomenon, and wams not to underioad
the amp 10 reduce power, as this could
cause extremely high energy levels in
the plate and grid circuits.

This worries me, as it causes out-
pul pulses measurable at over 1.5 KW
PEP, and the amp is only rated at 1
kW. The pulse remains even if | have
the amp set at much less than maxi-
mum rated output power, forcing mo-
mentary illegal operation. Plus, it ex-
ceeds some of my equipment’'s power
ratings. Is there any solution o this
mess”?

Signed,
Zap

Dear Zap,

This is a tough one. The RF final
amp stages in HF rigs use negalive
feedback to control themselves.
They're just like the ALC loops used
with external amps, only these are in-
ternal to the radios. In order for them
to control anything, the negative feed-
back loops must have something to
control! In other words, the output
must go high enough to let the ALC
build up its voltage and squeeze il
back down. In the audio world, the
tme lag between cause and effect re-
sults in something called TIM, or tran-
sient intermodulation distortion. In ef-
fect, it's just what you're describing: a
huge overshool before the circuit acts.
For that reason, most high-grade au-
dio gear uses little or no negative
feedback. Unfortunately, there's no
easy way out of this problem in the RF

world. Most hams probably just ignore
it but, you're right, it does lead to quick
bits of excessive and illegal power. All
the amp manufacturer seems to be
saying is to let it happen, because fry-
ing to prevent it by underioading the
amp will cause all that input power to
damage the amp's gnd circuits. | seri-
ously doubt that the momentary puls-
es will damage anything else, simply
because they're so shorl. But they are
technically illegal, and | applaud you
for caring. Still, | have no answer for
how to prevent it, except perhaps to
use an attenuator between the radio
and the amp. Naturally, you'll need a
big one that can handle your rigs’ out-
put power, and it sure will limit your to-
tal output. It's an ugly solution at best.
If any reader has a real solution,
please let me know and I'll be glad to
send it along. By the way, I've seen
this problem too, and it once caused
some trouble for me. | never did solve
it

Dear Kaboom,

I'm an electronics experimenter
who frequently uses “junk box" parls.
In December’s column, you started
describing the Japanese formal for
marking capacitors. | have lots of caps
with such markings, and | need to con-
vert the values into the American for-
mal so | can use them. Could you
please explain the system?

Signed,
Perplexed

Dear Perplexed,

Sure. Essentially, all Japanese ca-
pacitors are marked in picofarads,
which is 10 to the -12 power. The first
iwo numbers are the value, and the
last is a multiplier, kind of similar to the
system used with resistor color codes.
For instance, a cap marked 102 is 10
with two zeros, or 1000 pF. Now, 1000
pF is the same as .001 uF. because
1000 X 10 to the -12 equals .001 x 10
to the -6. If all that calculation is too
annoying, just remember it this way:
105is 1 uF, 104 is .1 uF, 103 is .01 uF,
102 is .001 pF, and so on. So, a 152
would be 0015 pyF. And, a 473 would
be .047 pF. If you make a little chart,
you'll never have trouble with this.

Well, | think that about does it for
this month. Next time we'll get into a
new topic and answer a few more
letters. Until then, 73 and aloha de
KB1UM. | sure do miss those pa-

payas! m
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A NO-RADIAL VERTICAL
THAT COVERS 80 OR 75 METERS?
" THERE’S ONE NOW!

No, we won't insult your intelligence by telling you that it's a

4 ohm, speakers mounted in an
unbreakable black plastic, slant
faced enclosure. They are
rated 5 walls.
Enclosure
S measures
4.82" X

| “halfwave" or that ANY vertical will operate more efficiently without a é’_i;h_
| good radial system than with one; it certainly won't! If you want Each pair is
expensive fairy tales talk to our comipetitors! If, however, you've no boxed and includes two 375
room for even the smallest radial system just install the most efficient short pieces of hook-up wire. $ B

multiband vertical in the business, the HFSV-X, over our counterpoise
kit. You'll not only save a tidy sum but you'll work DX that the shorter
and more lossy no-radial “halfwaves” can't touch because both the
HF6V-X and HF9V-X use longer active element lengths for higher
radiation resistance and greater efficiency on more bands than any of
the so-called halfwaves. Ask for our free brochure for complete specs
on all Butternut models and receive technical note DLS-1 “Dirty Little
Secrets from the Antenna Designer's Notebook”) that shows you how
to calculate the probable efficiency of any vertical antenna using the
manufacturer's own specs so you won't have to learn the truth the
hard way!
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Hams wiTH

Number 24 on your Feedback card

CLASS

Carole Perry WB2ZMGP
Media Mentors Inc.

PO. Box 131646

Staten Island NY 10313-0006

A Salute to West Point

This past summer | was invited by
Captain Curtis Carver to speak to po-
tential members of the West Point
Amateur Radio Club, W2KGY, | am
familiar with the incredible scenery in
Orange County, New Yaork, and wel-
comed a chance to visit that region
again.

A visitor cannot help being im-
pressed with the breathtaking views
of the Hudson River, especially as
seen from a ham's vantage point—
the roof of Bartlett Hall. The grounds
of the United States Military Academy
at West Point are truly beautiful. 1t Is
an open base to visitors, and had
over three million guests last year.
West Point is Orange County’s prima-
ry tourist attraction. In fact, it is New
York State's third most popular attrac-
tion, ranked behind New York City
and Miagara Falls.

Captain Carver is N2XJF and he is
the OIC (officer in charge}. It was with

Photo B. Captain Curtis Carver N2XJF
with Carole Perry WB2ZMGPF. in front of
Bartlett Hall,

great pride that he escorted me on a
tour of the facility. He explained that
CARC (Cadet Amateur Radio Club)
was founded in 1928 and is spon-
sored by the Department of Electrical
Engineering and Computer Science.
It receives administrative support
from that department.

The club station is currently outfit-
ted with the latest communications
equipment. These include:

* Yaesu FT-736 satellite earth station

= [com IC-781 all-band shortwave
transceiver

» Kenwood TS-4403 All band short-
wave transceiver

* lcom 1C-290 all-mode 2M transceiver

The station has two computer sys-
tems, including a system being in-
stalled to provide a 24-hour mail pro-
cessing and forwarding node and
BEBS.

The club station currently has
equipment to operate HF and VHF,
SSB, FM and CW, as well as digital
modes such as RTTY and packet.
The club has a satellite station for the
VHF/UHF bands, and high-power am-
plifiers for the HF bands, making
worldwide communications possible
nearly any time.

The annual operating budget and
funds for new equipment are provided
by the Directorate of Cadet Activities.
These funds are the result of the
generous donations of former gradu-
ates through the Association of
Graduates.

| thoroughly enjoyed my visit to the
Point and to the amateur radic club.
There were approximately 15 cadets
in attendance for my presentation.
There are many clubs and activities
competing for the time of these hard-
working cadets. My impression was
that the young men who came to the
meeting were genuinely interested in
pursuing the hobby. Captain Carver
promised to keep me posted as the
cadets got licensed.

On a follow-up visit to West Point
in the fall, the president of CARC,
Scott Kirkland, escorted a fellow
teacher from my school and myself
on a tour of the areas | had missed
before. We were especially interested
in seeing how the classrooms were
set up. Teaching on an intermediate
school level, my colleague and | en-
joyed hearing about the teaching
methods and curriculum aids used
with these highly motivated cadets. It
was a fascinating and informative ex-
perience,

The children in my amateur radio
classes are looking forward to setting
up skeds with CARC. That should be
fun for everyone!

For more information about the
amateur radio station at West Point,
contact the Department of Electrical
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Engineering and Computer Sciences,
United States Military Academy, West

Point, NY 109986, or call (914) 938-

2200. 73]
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NEVER Say DIE

Continved from page 4

he's able to fire it up and get heat ev-
ery time. A whole lot of heat. Thou-
sands of times more heat than is avail-
able via any chemical reaction known
to man or scientists.

Screw E-Mail

So, while I'm not having to sit here
reading endless E-mail, I'll spend my
lime Irying 10 manage my businesses,
reading a ton of books, talking with
people brighter than me on the phone,
writing wise-apple editorials, and gen-
arally trying to entertain you and get
you thinking. What do you know about
fermions, baryons, muons, gluons,
pions, sub-quarks, tachions, bosons,
leptons, and so on?

And il | were o be available via
E-mail, what kind of stuff would you
send me? Why not use fax? That way,
when you run across a newspaper
clipping or obscure magazine article
you think | ought to see, you could
send it 1o me immediately. Oh, if you
do fax, none of those damned cover
sheets, understand. My secret fax
number is 603-588-3205. Please don"

tell anyone.

The ARRL Fought RTTY

Why did the ARRL fight so hard and
long to keep RTTY off the low bands?
There were two basic reasons. The
most important one was that the
League's name was the American Ra-
dio Relay League. That stemmed from
the first ham communications via
spark, when radio signals wouldn't go
very far. Thus, in order to cover any
distance, operators had to relay mes-
sages. And so when the club started, it
was a message relaying club.

When CW was developed this con-
tinued with the development of their
national traffic handling net organiza-
tion, the Brass Pounders League, and
so on. For many years thousands of
hams originated unimportant mes-
sages and relayed them all around the
country via the traffic nets, imitating
Western Union and Postal Telegraph.
Only slower and with far maore errors.
Well, it was something for hams to do
with their spare time. And it was fun,

So when RTTY came along around
1948 it was seen as a serious danger
by the League. Imagine, a network of
RTTYers relaying messages at 60
wpm with no errors, and all done auto-
matically. | set up a RTTY station in a
VIM store on 42nd Sireet in New York
and relayed thousands of messages
from the general public for Christmas
in 1952 1o our servicemen overseas.
Check your back issues of CQ for a
picture of me on the January 1953
cover (with hair) with Bill Halligan of
Hallicrafters, Faye Emerson, and her
husband Skitch Henderson, While
you're digging through your magazine
museum you might enjoy reading my
old RTTY columns in CQ.

By the way, | ran so much traffic
through my RTTY station that | made
the ARRL's BPL for that month. | kept
everyone busy sending thousands of
Christmas messages to our overseas
servicemen all around the world.

The ARRL also automatically fought
every rule change proposed to the

FCC that they didn’t originate. This
was their way of trying to maintain total
control of the hobby. Fortunately they
seldom won these fighits.

When | became the CQ editor in
January 1955 | visited the FCC and
found that everyone in the amateur ra-
dio division really hated the League
and their arrogant legal counsel, Paul
Segal, who was not even a ham.

The ARRL eventually lost their fight
to prevent RTTY on the lower bands
and activity started growing rapidly.
When | started my RTTY column in
1951 there were only about 200 active
teletype hams. Somehow | seem lo get
involved in these new technologies
early on.

| started pushing repeaters when
there were only a hundred or so in
use. Now there are around 8,000 or
s0, just in the US, plus some spillover
into the commercial market with cellu-
lar telephones. And | started Byle just
five months after the first microcomput-
er was put on the market by MITS. The
first CDs came to the US in 1982 so |
slarted Digital Audio in 1983, | started
“Cold Fusion” last year, while the tech-
nology was still in the test tube. Well,
it's still in the lab, but it'll be breaking
out soon.

Ham Radio Broadcasting

With more and more amateurs get-
ting het up over Baxter's seemingly
endless ego-gratification broadcasting
on the ham bands, perhaps it's time to
look back over the history of this as-
pect of our beloved hobby. It's coming
on to 60 years that I've been invoived
with hamming, so as probably the old-
est living editorial-writing ham, maybe |
can put this mess into perspective.
This is not a pretty story, so faslen
your seat belt,

When | first got involved with ama-
leur radio we had one main ham
broadcasting station: W1AW. They
were on daily with bulletins and code
practice transmissions. The transmis-
sions were all automatic, so the bottom
line was that the ARRL had their own
private frequency in each of the ham
bands. If you happened to be making a
contact on their frequency when
schedule time arrived, you were
crunched.

What few amaleurs knew was that
the ARRL was using paid operators for
W1AW, even though this was com-
pletely illegal according to the FCC
rules. The FCC was well aware of this,
but turned a blind eye.

The last time | visited ARRL HQ
they had a gorgeous line of commer-
cial transmitters, with everything com-
puterized so that the operator could sit
there and just watch the bulletins being
broadcast on all bands completlely au-
tomatically.

Though I've been an ARRL member
for nearly 60 years, | haven't listened
to a W1AW broadcast since the 1930s,
s0 | have no idea of what frequencies
and times they are broadcasting. |
think the last time | heard W1AW was
when they were chasing us off 160m
on December 7th 1941. | was on the
air the day we were shut down, and
back on the day 2-1/2 meters was
opened in 1945.

In the 1930s there was no restric-
tion against ham broadcasting, so ev-
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ery now and then, mostly on 160m,
some ham would get on and play
records for a few hours. This eventual-
ly ticked off the FCC monitors, with the
result that the Commission passed a
rule prohibiting us from transmitting ex-
cept for the purposes of two-way com-
munications. | think thal was dumped
on us in January 1939, as | recall.

Naturally, as with virtually every
new FCC regulation, there were unin-
tended ramifications. The FCC moni-
lors interpreied this new rule as also
prohibiting us from relaying other ham
stations. Until that time networks of
four to eight low-powered stations
would get together on 160m, with half
the stations on the high end of the
band and the other hall on the low
end, all transmitting and receiving at
the same time, making it so four to
eight of us could just sit there and talk
as if we were in a room together. Du-
plex operation. Those who remember
those days will tell you how much fun it
was. If you run into Walt WAGBMG,
who used to be W2LBF, right around
the corner from me in Brooklyn, ask
about it.

So here we are 60 years later, still
making stupid one-way lransmissions.
That's crazy. Sure the telephone start-
ed out that way, but they quickly in-
vented duplex—so why haven'l we?
Not that it's very difficult. There are any
number of ways we could do it, several
of which I've discussed in past editori-
als. Nothing has happened. To which |
say phooey.

Thirty years ago | set up one whale
of a ham station high up on ML. Mon-
adnock. It was a corker! | had big rigs
on the VHF bands, with a kilowatt AM
rig on 2m and a 336-element beam
which poked an S-7 signal down into
North Carolina under even the worst
propagation conditions. It was set up
by the 73 crew and they did most of
the operating in their personal time. No
one was paid to operate, and we made
no bulletin broadcasts or anything like
that. It was just for fun.

The next thing | knew the labor
board was all over me, claiming that
the station could not legally be operat-
ed by any employees unless they were
paid at least the minimum wage. |
pointed out that this was completely il-
legal according to the FCC regulations.
They poinled to W1AW. That was the
first time | knew that the W1AW opera-
tors were being illegally paid. That's
when one of the labor board people
mentioned that the onginal complaint
had come from the ARRL. Well, this
was al the time when I'd started the In-
stitute of Amateur Radio, which had
the League very concerned. They
seemed willing to spend whatever it
ook 1o put the I0AR oul of business.
Ask any old-timer about WARN, the
Washington Amateur Radio News,
which | was told was funded by the
ARRL, and which seemed completely
dedicated to attacking the |0AR.

The main purpose of the Institute
was to provide legal funds to help am-
aleurs fighting lawsuits which could af-
fect us all. It was never intended to
supplant any service the ARRL was
providing. The I0AR did indeed fund
several such suits and helped win
some major ones. The hams involved
were amazed when they discovered

that the ARRL would not help cover
their legal expenses when fighting tow-
er and other such imporiant cases.

The secondary aim of the Institute
was 1o keep Congress aware of the
services amateur radio was providing.
This, again, was not being done by the
ARRL. | had no interest in duplicating
anything the League was doing, bul
the mere existence of the Institule was
viewed by the ARRL as a danger
which had to be eliminated.

| probably would have continued the
IoAR had it not been for my first di-
vorce. That really did a job on me
emotionally. Yes, of course | should
have known better, but when love
comes in, reason flies out the window.
So | found myself married to a very
disturbed woman and spending tens of
thousands of dollars on psychiatrists.
This culminated when she threatened
suicide and her doctor ordered me to
put her in the state mental asylum.

I'd been publishing a VHF maga-
Zine (6up), a contest magazine (5-7-
9), and a club newsletter edilor's mag-
azine monthly, printing them mysell on
a press which was set up in my
garage. | was also putting together kits
of parts to help the readers build our
construction projects. So when the di-
vorce hit, compiete with the loss of my
1-1/2-year-old daughter Tully, | lost my
steam. | folded the three small maga-
Zines, tried several times to hire hams
to run the parts business, and turned
the running of the Institute over to one
of the directors. The new Institule sec-
retary quielly cleaned out the sizable
treasury I'd sent him, and that was the
end of the Insltitute.

| started traveling to get my spirits
up. In 1965 | visited hams in the
Caribbean and went diving around the
British Virgins and at Curacao. | made
a trip to Sweden, Aland, Finland, Yu-
goslavia, Hungary, and Geneva. In
1966, with two other hams, | went on
an Alfrican hunting safari, and then on
around the world, getting on the air
from all kinds of rare spols. Like Nepal,
New Caledonia, Tahiti, Fiji, Kenya,
Damascus, Afghanistan, Iran, and so
on. When | got back, reinvigorated,
and ready to move ahead, | found that
the hams I'd left to run the magazine
three months earlier had almost killed
it. It was in a real mess.

It didn't help thal the entire ham in-
dustry had collapsed in 1964 and 1965
as a result of the ARRL's so-called “In-
centive Licensing” proposal to the
FCC. That's the one that put 85% of
the ham stores out of business in one
year, 90% of the ham manufacturers,
and closed down around 90% of the
ham clubs.

The chap I'd left as the assistant
publisher and editor had rifled our cash
and done everything he could to put us
out of business so he could help start
Ham Radio. I'll tell you about that
some time.

Baxter

S0 here we are in 1995 and we
have two major ham broadcasting sta-
tions, W1AW and K1MAN. I've never
listened to K1MAN, so all I've heard
are tapes sent 1o me by angry hams
who wish Baxter would stop whal they
perceive as his virtually endless ego-
pufiing baloney which ties up about 10



kHz of several ham bands for hours a
day.

The more serious downside of this
i5 that the imritated hams are tumning in
frustration to the FCC and even to
Congress 1o try and stop what they
see as an egomaniac from his endless
self-promotion on our ham bands. |
hope this won't burst any bubbles of
optimism in your mind it | point out that
the FCC Commissioners don’t know
beans about amaleur radio, and don't
care. Thus, if we make ourselves a
nuisance over Baxter we could easily
trigger the normal government re-
sponse to problems: get rid of the
complainers. Shool the messenger.

Unfortunately we have no bullet-
proof vest for amateur radio. Even a
casual look at our regulations will tell
you that the basis and purpose of am-
ateur radio is pathetically out of date,
We are permitted to keep our billions
and billions of dollars of ham bands
just because we've always had 'em
and the FCC has never had an occa-
sion 1o rethink why we exist.

I'm getting more and more letters
from readers who are pointing oul that
QSO0s via the Internet provide inexpen-
sive interference-free solid contacts
anywhere in the world. These conlacts
make amateur radio look like we are
still using smoke signals. These con-
tacts are generating international
friendships faster than the ARRBL's DX-
CC is destroying them by forcing hams
in rare countries off the air to avoid the
hordes of QSL hunters.

Yes, we're still of use in some emer-
gencies, but cellular telephones are

rapidly putting us out of business in
this area too. I've tried for years to get
hams to develop high-speed message
handling systems for use in emergen-
cies, but many of the ARRL traffic nets
are still poking along at 10 wpm or so,
and messing up messages. Modern
communications technology can
throughput more words in a few hours
than every amateur who has lived has
transmitted in the last 80 years. But
that's not good old-fashioned CW tech-
nology.

We are of no further use in time of
war either as operators or technicians.
Modern equipment is modular, so all
anyone has to do is plug in replace-
ment modules until the eguipment
works again. Most technicians today
don't have 1o have a clue how anything
works. Engineers? We're turning out a
record low of them from our colleges,
Indeed, over 50% of the graduating
engineers from our colleges are for-
eign students.

One of the last things we want to do
is irritate the FCC or Congress. S0
what can we do about some of the cra-
zies we've let into amateur radio? Ob-
viously the code test has totally failed
us as a filter for crazies. Indeed, mosl
of our more serious problems seem 10
be caused by Extra Class hams.

Okay, if we can't tum to the FCC or
Congress to get hams like Baxter out
of our hair, what can we do? How can
we handie situations like this our-
selves?

One group has semi-organized 1o
fight fire with fire. They transmit on
K1MAN's frequency (3975) on 75m for

hours at a ltime on Sunday evenings,
doing interviews with such Baxter un-
fans as Bill Pasternak and Hap Holly. |
recently participated via phone patch
and WOA4TA for a two-hour stint. We
had call-ins with commenls and ques-
lions from as far as Boulder (CO). |
could get addicted to that. It almost got
me 1o thinking about putting up a tow-
er, hanging a couple 75m dipoles from
it, and dusting off my Henry 2K. That's
the setup which used to put an S9 sig-
nal into Australia on 75m.

I've been thinking in terms of pro-
ducing some 90-minute tapes to sell at
hamfests where | haven't been inviled
lo talk, and to see what | can tum out
in the way of a syndicated broadcast
band talk show, with me reviewing in-
teresting books I've read, some of the
better new CDs, and discussing pro-
posed solutions for our social prob-
lems. Oh, I'll be pushing kids to get in-
volved in ham radio too. That's one
part ol my proposed solution to our
lousy school system.

While | was in Florida recently doing
a report on the first patented cold fu-
sion device, | came across a small au-
dio mixer and cassette recorder. Il was
just what I've been looking for, so |
snapped it up and brought it home.
What would happen if | made tapes of
things of particular interest to hams
and sent them to maybe 20 participat-
ing hams with good solid kilowatt sig-
nals for regular broadcasts? Baxter is
on 14,275, so we could take over
14,285 on 20m and 3985 on 75m.

And then the next chap with an itch
for self-promotion could get a group of

big signal hams to broadcas! his stuff
on 14,295, etc. I'll bet we could run
ham bulletin nets all the way up to
14,315, perhaps wiping out the sludge
on 313. We might even keep on going
to 14,345!

Of course this would sel up a des-
perate need for ham information to
keep all these ham info broadcast nets
going. I'll probably have to organize an
information system which would deliv-
er via ine internet.

We can even send music over
these ham broadcas!l networks now.
Digital audio is just data, and perfectly
legal to transmit. Only when you get it
you have to feed the data into a com-
pact disc player instead of a computer,
though most of the new computers
have this fuction built in, making it eas-
ler. We can also send pictures and
graphics via either slow-scan, fax, or
some other protocaol.

o0, what do you think? Should we
get upset over Baxter taking over 10
kHz on our bands for his gratification?
Do any of you tune in and listen 10 him
every day? Is he providing a valuable
service? Is it more valuable than using
his channel for regular contacts? And
what do you think of Baxter sending no-
tices to hams refusing to get off his
channel a notice of felony? What do you
think of the FCC fining him thousands of
doliars and him refusing to pay?

Shall | start making tapes?

Work Ethic

Every time | read about the vaunted
American work ethic | give an an-
noyed grunt. I've seen it at full
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*1 1/3" longer than FNB-38 case

BATTERY ELIMINATORS AVAILABLE

FOR THE
MONTH OF MAY

on all

Replacement

cENGIES

LOOK FOR JUNE'S
SPECIAL OF THE MONTH

MONTHLY DISCOUNTS
APPLICABLE TO END-USERS ONLY

-----

+ o el
‘ S
: e e e e
"qﬁ-“ e B e e et
- i et
; nll-"—. : A L R
4 K Ay
i —

NYS residents add 8 1/2%

sales tax. Add $4.00 for
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800 South Brnadway. Hicksville, NY
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6 V for Camcorders & 12V for 2—way
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In U.S.A. and Canada Call Toll Free:(800) 221 0732+ In NY Slata Ca[l (51 Bj 911243!111 Fax:(516) 942-1944
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strength all my life.

For instance, back during the early
part of WWII while | was going to col-
lege | spent the summer working for
G.E. in Schenectady (NY) testing
transmitters for the Army. The old
BC-191 and BC-375 kluges. That was
my first job and it was my introduction
to the American work ethic. And mind
you, the whole country was fired up to
produce for the war efiort.

What | found was a bunch of people
who were proud of thinking of better
ways o wasle ime and do as little as
possible. The Army called it “gold
bricking,” but the “workers™ at G.E. felt
they were beating the company when
they figured a better way to pul in their
time without doing anything.

They really hated me. The people
on the assembly line put the radios to-
gether and then a half dozen of us
technicians would test them (o make
sure they were within specs, then we'd
calibrate them. The other techs were
taking their own sweet lime, turning
out four or five ngs a day. | worked up
a head of steam and turned out a
dozen or s0 a day. | had a conlest with
myself to see how many | could do.

The other techs got so angry with
me actually working that they sabo-
taged some of the rigs I'd calibrated
and then complained to the supervisor.
Oh, oh, | was in trouble when they
weren't calibrated right. | took a closer
look and saw where the dials had been
changed from my settings. | showed
the supervisor where, when they were
set, I'd marked them with red glyptol,

indicating that the rig was in perfect
calibration. Other than being threat-
ened with arm breaking if | didn't slow
down, | had no more problems.

Shortly after that | decided to join
the Navy. There | found that, like the
Army, gold bricking was a matter of
pride in the Navy. Only those too dumb
to get out of working had to work. |
never subscribed to that philosophy. |
picked the kind of work | wanted to do
and loved doing it. | kept the radios,
sonars, and radars on my submarine
in top shape. While we were on war
patrols | designed and built circuits to
improve my equipment.

S0 here we are with a work ethic
that isn't what we brag about. Employ-
ees in big companies, government,
and the military are busy seeing how
little they can do and get paid well for.
They think people who actually have to
work are dumb. These people general-
ly do not make good employees for
smaller companies, where individual

productivity is important.

Management

While I'm trashing big companies
and the military, let me also include
management. When you are in a man-
agement position in a big company
you have to be very careful and nol
make waves if you hope to be promot-
ed. The same goes for governmeni
and the military.

If you have creative ideas, these will
make waves and you will be frozen in
your job or fired. Ideas come from trou-
biemakers. You get to the top by never

being controversial, and thal means
never expressing an idea. The result is
that big businesses, government bu-
reaucracies, and the military are being
run by the survivors of this weeding-
out process. This is why we so seldom
see any intelligent admirals or gener-
als, and why so many heads of big
businesses are so dumb. Just look at
how stupid GM chairman Smith was
when faced with Perot.

Yes, there are some exceplions.
But not many. I've met too many big-
wigs and found very little hiding under
their wigs. I'll tell you some time about
when the president of Texas Instru-
ment refused to histen 1o me and cost
his company at least $50 billion dol-
lars. | tried 10 get An Wang to recog-
nize the changes microcomputers
were going to make so his company
could come out a winner. He said |
was wrong. As did the president of Da-
ta General. And the president of Cen-
tronics, then the largest maker of com-
puter printers in the world. Now the
building i1s being used to make pan-
cake turners.

The chairman of Tandy refused to
listen, so | put my advice in my editon-
al, just to be on record. Sure enough, if
he'd made the change | suggested, |
believe Radio Shack would have made
billions more in sales and would have
been able 10 hold their 40% share of
the market instead of dropping off the
charts.

It wasn't that | was any genius, It's
that | knew where the computer market
was heading and these captains of in-

dustry didn't. I'd done my homework
and they hadn't.

The Genius

Yes, | admit to being a genius. I'm
sure someone will stab me with that
admission by taking it out of context. if
you remember, Edison said that genius
was 99°% perspiration and 1% inspira-
tion. Or was it 90-107 Anyway, I'm the
perspiration type of genius. | find that
the more | read, talk with people, and
sa on, the more | tend to know. Pretty
soon | know more than 20% of the
people in that field. | usually stop at
around 90% and make do because the
next 9% can take a lifetime. | just like
to know more than almosl anyone
else. That's fine.

Genius has little to do with brains or
1Q. As one of the founders of American
Mensa back in 1960, I've met thou-
sands of Mensans. High 1Qs, yes. Suc-
cesslul in fife or in business? Seldom.
For the most part they are a bunch ol
snobby losers. Many of the early mem-
bers were much more interesting, but
they got fed up and dropped out. Suc-
cess doesn't take much brain power. It
doesn’t even take much education.
What it takes is persistence. So | read
and read. | do my best to meet inter-
esling people and talk with them
That's one reason I'm having so much
fun in the cold fusion field, where I've
found creative people who are fasci-
nating to know.

Do you think it's time yet to fix our
school system so it teaches the old-
fashioned work ethic?
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Antention Repeater Owners

Features Include:

v Voice Synthesizer

v (412) Word Vocabulary
v Twelve Voice Messages
v Two Voice Identifiers
" CW Identifier

«" Full Feature Autopatch
v User Speed Dials

v Emergency Speed Dials
v Reverse Autopatch

v DTMF Key Pad Test

" DTMF Repeater Access
«" DTMF Repeater Muting
v (56) Control Functions

v" Hardware Logic Inputs
v DVR Controller Ready *

‘ CAT-300 Repeater Controller I

Finally a repeater controller with a TT voice synthesizer and full
JSeature autopatch incredibly priced ar $299.00.

«" Remote Control Switches  + Female Voice & Sound Effects
v Programmable Courtesy Tones
v Programmable Codes and Timers

* (Requires MF-1000 Serial Interface Card $59.00)

Write or Call for a brochure describing the CAT-300 Controller,
including schematic, voice word list, and control functions.

CAT-300 Controller Board $299.00 Wired and Tested

Computer Automation Technology, Inc.
4631 N.W. 3ist Avenue, Suite 142, Fort Lauderdale, Florida 33309

(305) 978-6171
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Number 25 on your Feedback card

SPECIAL EVENTS

Ham Doings Around the World

MAY 6

CLEVELAND, OH Nat'l Expo's Elec-
tronics Fair (Hamfest/Computer
Show/Flea Market) will be held 9 AM-3
PM at Emidio & Sons Center, 48 E. Bath
Rd. & Old Rl 8, State Rd., Cuyahoga
Falls/Akron OH. Setup at 7 AM. Contact
Nat'l Expo, Inc., 30799 Pinetree Rd.,
Cleveland OH 44124. Tel. (216) 442-
1776, or (216) 292-7744. Reservation
deadline is Apr. 25th. Please send an
SASE w/payment. You may also pay by
credit card; FAX info 1o (216) 442-1778;
or (216) 292-7746.

ETOBICOKE, ONT. CANADA The Sky-
wide ARC will host their annual Spring
Hamfest/Flea Market 9 AM-1:30 PM at
the Westway United Church, 8 Templar
Dr. Vendor set-up 8 AM. Talk-in on
146.985 Rptr., Direct: 146.52. Contact
Gary Westhouse VE3NIT, (416) 233-
2669; or Maury Scott VE3TEY, (416)
231-1816.

MAY 6-7

AMARILLO, TX The Panhandle ARC
will hold their Golden Spread Hamfest at
the campus of T.5.T.C., just east of the
airport, between -40 and Hwy. 60. Talk-
in on 146.940/.660, VE Exams Sat. Con-
tact Jerold R. Mc Cown, PA.R.C. VP,
PO. Box 614, White Deer TX 79097-
0614.

MAY 7

LISBON, OH The Tnangle ARC Ham-
fest will be held at Columbiana County
Fairgrounds, 8 AM-3 PM. Talk-in on
146.70/.805 and 224.66. Contact Dick
Sisley K8JKB, 1218 Northside Ave.,
East Liverpool OH 43920-1642. Tel.
(216) 385-1245; Packet: Rodney
NBWML @ KB8JNM#EOH.OH.USA.NA.

MAY 13

MANITOWOC, WI The Lakeshore
Hamfest, Electronics & Computer
Swapfest will be held at Manitowoc
County Expo. Doors open at 8 AM. Sel-
up Fri. night, May 12th till 10 PM., or
early Sal. morning. VE Exams. Contact
Glen, (414) 684-7096, anytime; or Red,
(414) 684-8097 days. Talk-in on
146.61(-) or 147.03(+). VE Exams for all
classes al Silver Lake College (Hwy
151). Tes! registration closes at 9 AM.
Please make checks payable to Manco-
rad Radio Club and send w/SASE to
FP.O. Box 204, Manitowoc WI 54221-
0204

SPRINGHILL, LA The North LA/South
AR Hamfest will be held at the Civic
Center, North Main St., 8 AM-2 PM. VE
Exams. Swap Tables. Talk-in on 147.165
and 146.730. For info and reservations,
write NSNSX, 605 5th NE, Sprnghill LA

Listings are free of charge as space permits. Please send us your Special Event
two months in advance of the issue you want il o appear in. For example, if you
want it to appear in the April issue, we should receive it by January 31.
Provide a clear, concise summary of the essential details about your Special Event

F1075. Tel. (318) 539-4167.
MAY 14

HAGERSTOWN, MD The Antietam Ra-
dio Assn. will present “The 1995 Greal
Hagerstown Hamfest™ at Hagerstown Jr.
College Athletic and Rec. Center, 8:30
AM-3 PM. Tailgate Spaces available on
a first come-first served basis. For Flea
Market spaces and info, call Fred Bailey
N3HTN, (301) 416-8079; or (301) 714-
0688. VE Exams by the Mountain ARC
VEC. Pre-reg. appreciated. For Exam in-
to, call (304) 289-3576.

LAUREL, IA The C.LLR.A.S. will hold a
Hamfest at Marshalltown Comm. Caol-
lege (on Hwy 14), 8 AM-4 PM. Req. for
VE Exams 10 AM-Noon; testing starts al
11 AM. Contact C.LR.A.5., PD. Box
184, Laurel IA 50741.

MEDINA, OH The Medina County
Comm. Center, 735 Lafayette Rd., is the
location for the “Medina County Hamlesl
95." The Medina 2 Meter Group, Inc.
will sponsor this event 8 AM-1 PM. Ham,
Computer, and Electronic Equip. Mobile
Check-in on 147.63/.03 K8TV/R. Con-
tact Medina Hamiest Commitiee, P.O.
Box 452, Medina OH 44258. Tel. (216)
725-4492 10 AM-5 PM.

WHEELING, WV The 18th annual
Wheeling Hamfest/Computer Show will
be held at Wheeling Pk., Rte 40. Setup

at 6 AM. General admission 8 AM-3 PM.
Flea Market. Contests. Banquel. World's
largest telegraph key. Contact TSRAC,
Box 240 RR 1, Adena OH 43901.
Tel /FAX (614) 546-3930.

MAY 19-21

ROCHESTER. NY The 61st annual
Rochester Hamfest/Compuler Show,
combined with the Atlantic Div/NY State
ARRL Conv., will be held at Monroe
County Fairgrounds, Rte 15A and
Calkins Rd. Radio and comm. equip.,
computer equip., and supplies. Setup
Fri. May 19th at 6 AM. Indoor exhibits
open at 8:30 AM each day. Hotel accom-
modations at the Marriott Thruway Inn,
(716) 359-1800. Mention “Hamfest”
when making reservations. Send licket
requests to Irv Goodman AF2K, 515
Drumm Rd., Webster NY 14580. Make
checks payable to Rochesler Hamfest.
For info, call the Rochester Hamiest of-
fice, (716) 424-7184 during weekday
business hours. For a brochure, call or
write: Rochester Hamfest, 300 White
Spruce Bivd., Rochester NY 14623

MAY 20

CADILLAC, MI The Wexaukee ARC
will hold their annual Hamfest and Eye-
ball QSO at the Cadillac Middle School
starting at 8 AM. Talk-in on 146.98. For

Amateur Software
and Hardware for
the Commodore User

HHT ‘ ART-1: Acomplete interface system for send
=3

and receive on CW, RTTY (Baudot & ASCII) and
AMTOR, for use with the Commodore 64/128
computer. Operating program on disk Included.

AlR-1: A complete interface system for send

and receive on CW, RTTY (Baudot & ASCII) and

AMTOR, for use with Commodore VIC-20.

Join the FUN on the
SATELLITES

YES! Anyone with a Technician Class

license or higher can work
the

$199.00

Coming SOON

Operating program in ROM.
Phase 3D $99.95
More Modes SWL: A receive only cartridge for CW, RTTY
More Bands (Baudot & ASCII) for use with Commodore 64/

Even MORE FUN 128. Operating program in ROM.

$69.95
[T T = N

MORSE COACH: A complete teaching
and testing program for learning the Morse

code in a cartridge.
For C64 or C128. $49.95
VEC SPECIAL $39.95

I AIRDISK: An AIR-1 type op-

erating program for use with
your interface hardware. Both

VIC-20 and C64/128 programs
on one disk. $39.95
AIR-ROM: cartridge version
of AIRDISK for C64/128 only.
$59.85

MORSE
COACH

G ano G ELECTRONICS

OF MARYLAMND

Learn how: Join AMSAT today!
Limited Time Offer: New members & renewals receive, FREE:

ORBITs - Satellite tracking software by WOSL
OR
Up/Down - Software listing all the amateur satellites with their I
modes and frequencies by KFOJT

Dues:

$30 U.S. $36 Canada/Mexico, $45
Write or call:

AMSAT

PO Box 27 Washington, DC 20044
Phone: 301-589-6062

$45 elsewhere VISA/MC accepted

8524 DAKOTA DRIVE, GAITHERSBURG, MD 20877

(301) 258-7373
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info on tables, contact Dan KESBKU,
(616) 775-0998, or WA.R.C., PO. Box
163, Cadillac MI 43601.

COLORADO SPRINGS, CO The Pikes
Peak RAA will hold a ham radio
Swapfest 8 AM-3 PM at Liberty H.5.,
8720 Scarborough Dr., off Research
Pkwy. Talk-in on 146.97/.52. For general
info, call Harv Hunter WA3EIB, (718)
597-8964. VE Exams start at 9 AM,
Bring current license (orig. & one copy),
picture 1D, and a check for $5.90. For in-
fo, call Rick Brown KDOSU, (719) 531-
9423, Send SASE with a check payable
to PPRAA to Harv Hunter WA3EIB,
1437 N. Chefton Rd., Colorado Springs
CO 80909. Tel. (719) 597-8964.
EPHRATA, PA The Ephrata Area Rptr.
Soc. will hold their 10th annual Hamfest
starting at 8 AM at the Ephrata Sr, H.S.,
803 Qak Blvd. Talk-in on 145.45. VE Ex-
ams. For advance reservations and info,
write to E.A.A.S., Inc., Clearview Ave.,
Ephrata PA 17522; or call Tom K3RZF at
(717) 336-2514, after 6 FM.

FESTUS, MO The Jefferson County
ARC will hold a Cavefest, rain or shine,
starting at 7 AM. Set-up Fri., May 19th,
Moon-11 PM; Sat., May 20th, 4 AM-7
AM. Cave provided by Huss Bauman.
Electronic/Radio/Computer Swapfest.
VE Exams by pre-reg. Talk-in on
147.075, 224.040 and 442.500. For
reservations, send payment with SASE
to Herb Metlts, P.O. Box 232, House
Springs MO 63051. Tel. (314) 671-0667.
FORESTDALE, Rl The RBhode |Island
Amateur FM Reptr. Serv., Inc. will hold
their annual Spring Auction/Flea Market

at VFW Post 6342 on Main St. The Flea
Market opens about 8 AM. There will be
an auction 11 AM-3 PM. Talk-in on
146.76. Contact Rick Fairweather
K1KY1, 144 Parkview Dr., Pawtucket Rl
02861, or call (401) 725-7585, 7 PM-8
PM.

PADUCAH, KY The Paducah ARA will
hold its ARBL Major Event "Dukefest” at
the Cherry Convention Center starting at
8 AM. Setup at 6 AM. Flea Market; Re-
serve tables early. Forums, VE Exams.
Contact David Fraser KQ4IU, 5715
Blandville Rd., Paducah KY 42001. Tel.
(602) 554-7999, Talk-in on 147.060.

MAY 20-21

DAYTON, OH Trade Show Productions,
Inc. will hold the Cincinnati Computer
Fair at Cincinnati Gardens, 2250 Sey-
mour Rd., Cincinnati OH. Time: Sat. 10
AM-5 PM; Sun. 10 AM-3 PM. For booth
sales and info, call (513) 263-3378.
Make checks payable to Trade Show
Productions, Inc., and mail to Mark
Hanslip, 143 Schiloss Ln., Dayton OH
45418.

MAY 21

CAMBRIDGE, MA A Tailgate Electron-
ics/Computer/Amateur Radio Flea Mar-
ket will be held 9 AM-2 PM at Albany
and Main Sts., by the MIT Radio Soc.
and the Harvard Wireless Club. For
reservations and info, call (617) 253-
3776. Mail advance reservations before
May 5th to W1GSL, P.O. Box 397082
MIT BR., Cambridge MA 02139-7082.
Talk-in on 146.52 and 449.725/444.725

pl 2A, W1XM/R.

WOOQDBURY, NY A Hamfest will be
held at Briarcliffe College, 250 Cross-
ways Pk. Dr., 9 AM-3 PM, by the Long
Island Mobile ARC. VHF Tune-up Clinic.
VE Exams 9:30 AM-10:30 AM. Talk-in
on 146.25/.85. No advance tickets or {a-
bles. For more details, call Meil Hartman
WE2V, (516) 462-5549, or Mark Nadel
NK2T, (516) 796-2366.

MAY 26-28

TULSA, OK Maxwell Convention Cen-
ter, Exhibit Hall A, W 7th St., between
Denver Ave. & Houston Ave., is the lo-
cation for the 1995 Green Country Ham-
fest & ARRL Oklahoma State Conven-
tion. Flea Marketl. Banquet (520 ad-
vance reservation required). VE Exams
Sat. & Sun, Forums. Storm Spotters
meeting sponsored by the Nat'l Weather
Service. ARBL meetings. Activities for
non-hams. Talk-in on 146.88. Open au-
topatch on 145.27 during the event.
Special hamfest discount at Double Tree
Hotel across the street. Write to Green
Country Hamfest, Inc., PO. Box 470132,
Tulsa OK 74147-0132. Dealers call
Charlie, (918) 241-4214. For general in-
fo, call (918) 272-3081, leave msg. Also
E-mail:Merlin WB505SM via Com-
puserve 73564, 1063.

MAY 27

DURHAM, NC The Durham FM Assn.
will hold its 21st annual Hamfest/Com-
puter Show at the South Square Shop-
ping Mall, Highway 15-501 South and
Chapel Hill Blvd., 8 AM-3 PM. Setup at

6:30 AM. VE Exams at 10 AM, pre-reg.
requested. Exam contact is Dave Sny-
der NZMLU, 600 5. Churton St. #64,
Hillshorough NC 27278. Tel. (919) 644-
8681, Talk-in on 147.225(+600) and
145.45(-600). For Flea Market info, con-
tact Rodney Draughon KD4KMI, RT 4,
Box 205, Rougemont NC 27572. Tel.
(910) 364-7420.

MAY 27-28

CASPER, WY The Wyoming State AR-
RL Hamfest will be sponsored by the
Casper ARC Inc. Location: The Parkway
Plaza, just off Interstate 25 and Center
St. Banquet Sat. nighl. For details, con-
tact: C.A.R.C. Inc.,, W/VNJ, P.O. Box
2802, Casper WY 82602; or Steve Spier
N7JUQ, 3511 Swanton Ave., Casper
WY 82604, Tel. (307) 265-6575; or Jim
Boyer N7VLM, 2304 Meadow Dr.,
Casper WY 82604, Tel. (307) 237-0744.

MAY 28

BALTIMORE-WASHINGTON, MD The
Maryland FM Assn. will hold their annual
Memorial Day Hamfest at the Howard
Co. Fairgrounds, MD RT #144, West
Friendship MD, from 8 AM-3 PM. Table
reservations paid in advance only. Con-
tact Melvin Seyle WA3KZR, 158089
Pointer Ridge Dr., Bowie MD 20716. Tel.
(301) 248-6147. Talk-in on 146.76,
224.76, and 444.00.

CHICAGO, IL The Chicago ARC will
hold its annual Hamfest at DeVry Inst. of
Tech., 3300 N. Campbell, 8 AM-3 PM,
Setup at 6 AM. Talk-in on 147.255(+),
444 825(+). OQutdoor Swapfest. For

TM-251

CAPTURE IMAGES LIKE THIS DIRECTLY
FRROM SPACE ON YOUR COMPUTER!

See Us At Dayton—Booths 328-331

KENWOQOD &
Michigan & Radioss=

SERVICE

23040 Schoenherr, Warren, Ml 48089

1-800-TRU-HAMM (orders only)

WORKING TOGETHER TO BRING YOU
THE BEST QUALITY FOR THE BEST PRICE

Local & Tech 1-810-771-4711, Service 1-810-771-4712, Fax Service 1-810-771-6546

Terma do noi inglude
shipping. Price and

aw, subrec io
ﬂmlmrﬂcﬂm
Mozt ordars shipped sama
day. GO0 welcoma

{$5.50 & sripping)

OPEN
MON-FR1 10-6
SAT 10-4,
SUN CLOSED

O ntarnal  (ISA Bus) Systems
and Ponable, External (Parallel
Port) Systems Avaiable.

[l Capture Full Satsllite Resalu-
tion {2-3 Miles with NOAA Satel-
ites!) with Either System.

[l Professional Software  with
“Point and Shoot” User Intarface,
Mouse Support Zoom, GIF and
Binary Output. False Colorization,
Printer Support Gridding. IR
Teamperature Calibraton, Anima-
tion, Much Mora...

L] PLL Circuitry Provides Ruler
Straight Images. No Compli-
catad Timing Settings Required.

[l SVGA to 1024x768x266.

-

Full VESA video support
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U Raceiva High Resolution
Images from NOAA  Meteor
(Russia), GOES, and Meteosat
Satellites, and HF Fax (Ground).

L] Simple Antenna Used for
NOAA and Meateor Sataellitas.
Dish NOT Raquired

Ol Recaivers, Downconverters,
Antannas also Available Sepa-

rately or in Complate Systems.

L] Internal Demodulator  with
Software only $289.

[0 Download the above and
dozens of othar imagas from the
MultiFAX BBS: 716-425-8759
(24 hours, 8N1. No charge).
Call, Write, or Fax for Complets
Information:;

MultiFAX®

Route 1, Box 27, Peachiand, NC 28133
MasterCard Visa - 704-272-9028 - Fax: 704-272-9036




reservations and info, call (312) 545-
4740; or (545) 3622; or leave a mes-
sage on (312) 666-1606. Write to CARC,
5631 W. Irving Pk. Rd., Chicago IL
60634,

SOREL-TRACY, QUEBEC, CANADA
The Quebec Hamfest will be held in
Sorel-Tracy at the Curling Club. For
more info, write to Club Radioamateur
Sorel-Tracy, C.P. 533, Sorel, Quebec
J3P 5N6, Canada.

JUNE 3

GRAND RAPIDS, MI The annual IRA
Hamfestival will be held at the Hud-
sonville Fairgrounds, 5 mi. west of
Grand Rapids. Doors open at 8 AM. Set-
up at 6 AM. VE Exams at 8:30 AM,
walk-ins only. Talk-in on 147.16 link Rptr.
system. Book reservations early. Con-
tact Tom KABYSM, or Kathy KBEBKZH,
(616) 698-6627; or write to IRA, 562
92nd St. SE, Byron Center Ml 49315,
KITCHENER, ONTARIO, CANADA
The 21st annual Central Ontarioc Ama-
teur Radio Fleamarket will be held at
Bingeman Pk., 1380 Victoria St. North,
starting at 8 AM. Setup at 6 AM. Talk-in
on 146.97(-) and 145.21(-). For tickets
and tables make checks payable to
Central Ontario Amateur Radio Fleamar-
ket, and send to Ted Eaton VE3GJE,
102-21 Woodlawn Rd., E., Guelph On-
tario N1H 1G6, Canada. Tel. (519) 823-
1027. Packet: VE3GJE @ VA3RWP.
#SWON.ON.CA.NOAM. Internet.eeaton
@ uopguelph.ca.

TEANECK, NJ The Bergen ARA will

hold its annual Spring Hamfest at Fair- -

leigh Dickinson Univ. Technical Semi-
nars. ARRBRL Forums. VE Exams; call
Bob Neukomm, (201) 427-3568 before
10 PM. For Hamfest info call Jim Joyce,
(201) 664-6727.

WILMINGTON, NC The 3rd annual
Ham Radio/Computer Equip. Seafest
will be held by the Azalea Coast ARC at
Trask Coliseurn at UNCW, 9 AM-3 PM.
Talk-in on 147.180(+). VE Exams by AR-
RL-VEC; walk-ins welcome. Bring pic-
ture ID, copies of certificates and current
license. Testing is scheduled for 10 AM;
for info contact Sam Franklin KB4IL,
(910) 791-0484. For general info, con-
tact A.C.A.R.C., PO. Box 4044, Wilm-
ington NC 28406. Tel. (910) 686-4325

nights.
JUNE 4

BUTLER, PA The 41st Breezeshooters'
Hamfest will be held 8 AM-4 PM on the
Butler Farm Show grounds. Talk-in on
147.96/.36. To reserve Flea Market ta-
bles, send check for $15 per table and
an SASE to Rey Whanger W3BIS, 5530
Cove Run Rd., Cheswick PA 15024-
9451. For General info call the
Breezeshooters’ Holline at (412) 828-
3694.

CONTOOCOOK, NH A Flea Market
will be held by the Contoocook Valley
Radio Club, 8 AM until ?? For details
call(603) 224-3899, or (603) 746-4817.
Talk-in 2m 146.895(-) or 146.94(-), and
52 simplex.

PRINCETON, IL The Starved Rock Ra-
dio Club Hamfest will be held at the Bu-
reau County Fairgrounds, starting at 6
AM. Flea Market. Camping. Talk-in is on
146.355/.955. Contact Bruce Burton
KUS9A, or Debbie Burton NSDRU, 1153
Union St., Marseilles IL 61341-1710. Tel.
‘815) 795-2201.

SPECIAL EVENT STATIONS

MAY 6

CHANCELLORSVILLE, VA The Mt.
Vernon ARC will operate NJ4F from “no
man's land” on the original battlefield, to
commemorate the 132nd Anniversary of
the Civil War Battle of Chancellorsville.
Operation will be in the General portion
of the 40 and 20 meter phone bands.
For a certificate, send QSL and SASE to
MVARC, PO. Box 7234, Alexandria VA
22307 USA.

KEYPORT, WA The Morth Kitsap ARC
will operate WO7B 1600Z-2400Z to
commemorate the opening of the Mines
and Torpedoes exhibit at the Naval Un-
dersea Museum. Operation will be in the
lower end of the 40, 20, 15, and 10 me-
ter bands. For a QSL, send QSL and
SASE to Robert J. Tomas N7KTP,. 38119
Vista Key Dr. NE, Hansville WA 98340
LISA.

MAY 6-9

FLOYD, VA The Foundation for Ama-
teur Internat’l Radio Service (FAIRS) will
operate KK4WW, USS5WE, UA4LCQ,
8R1WD and S21AM in their own coun-
tries 1400Z May 6th-1400Z May 9th, to
celebrate the 4th Anniversary of FAIRS.
Operation will be in the General portion
of 40, 20 and 15 meters. For a certifi-
cate, send QSL and a 9" x 12" SASE to
FAIRS, P.O. Box 341, Floyd VA 24091
USA.

MAY 7-21

HOLLAND, MI The Holland ARC will
operate K8DAA to celebrate Tulip Time.
Operation will be in the lower portion of
the General 20 and 15 meter subbands,
and at 28.400. For a certificate, send
QSL with call signs worked, and a 9" x
12" SASE to Barbara Siebelink NBNXA,
6418 Otis Rd., Saugatuck MI 49453
LSA.

MAY 20

KODIAK ISLAND, AK The US Coast
Guard ARC will celebrate Armed Forced
Day by operating KL7YHKX in the Gener-
al class bands. Look for operators on
the 20m band on 14.260 (IOTA frequen-
cy). To receive the Coast Guard ARC
QSL card, use the following QSL info:
S/A/S/E please or via ARRL Bureau,
United States Coast Guard ARC
KL7HKX, P.O. Box 190421 USCG, Kodi-
ak AK 99619-0421 USA.

MAY 20-21

SAN BERNARDINO, CA The Citrus
Belt ARC will operate W6JBT 17002
May 20th-1700Z May 21st, to commem-
orate the Civilian Conservation Corps.
activity in the San Bernardino Nat’l For-
gst 62 years ago. WEJBT will operate in
the General portion of the 80 1o 15 me-
ter phone, Novice 10 meter phone sub-
bands, and 2 meter packet. For a certifi-
cate, send QSL and 9° x 12" SASE to
WEJBT, PO. Box 3788, San Bernardino
CA 82413 USA.

MAY 20-22

OAK PARK, MI The 1995 Michigan
QSO Party will be sponsored by the Oak
Park ARC. Operations will be 18002
Sat., May 20th-0300Z Sun., May 21st;
and 1100Z Sun., May 21st-0200Z Mon.,
May 22nd. Frequencies: CW - 1810,
3540, 3725, 7035, 7125, 14035, 21035,

21125, 28035, 28125. Phone - 1855,
3905, 7280, 14280, 21380, 28480. Con-
tact Jeffrey Albrecht NBWRY, 16193
Locherbie, Beverly Hills Ml 48025 re-
garding logs; or Oak Park ARC, 14300
Oak Park Blvd., Oak Park M|l 48237
USA, for rules.

MAY 22-27

VAN ALSTYNE, TX Amateur as-
tronomers/Hams representing the south-
west region of the Astronomical League
will be operating Station K5GH at the
17th annual Texas Star Party. Operation
will be +/- QRM: 28365, 21365, 14265
and 7265. SSTV and CW contacts on
request. For an astronomical theme
QSL card, send QSL/SWL report and
SASE to KAGH-TSP, 2619 Bordeaux,
McKinney TX 75070 USA.

MAY 27-28

CLARE, MI The Clare County
ARES/RACES group AABKP will oper-
ate 1200Z-0000Z to commemorate the
11th Wildlife Festival of Clare County.
Operation will be in the lower portion of
the General bands 15—80 and Novice
10 meter voice. For a certificate, send
QSL and a 9" x 12" SASE to Clare
County EC, P.O. Box 262, Farwell Ml
48622-0262 USA.

SUMTER, SC The Sumiter ARA will op-
erate their annual Iris Festival Station,
KQ7E, from the world famous “lris Gar-
dens,” 2 PM EDT on the 27th-2 PM EDT
on the 28th. Listen for them on the Low-
er 30 kHz on the General portions of 75,
40, 20, and on 28.300 thru 28.500. For a
certificate, send $1 to The Sumter ARA,

P.O. Box 193, Sumter SC 29150 USA,
ATTN: Special Event,

VICKSBURG, MS The Vicksburg ARC
will operate NSQDE in conjunction with
the Heenactment of the Siege of Vicks-
burg Civil War Battle. Operation will be
in the General phone portions of 40, 20,
17, and 15 meters, and 28.465. For a
special QSL card, send Q5L and SASE
to Ed Magruder, 2485 Warrenton Rd.,
Vicksburg M5 39180 USA.

MAY 29

ELGIN, IL The Elgin ARS will operate
WIIKN to commemorate the annual run-
ning of the Valley Fox Trot 10 mi. race.
Operation will be 1200Z-1700Z in the
lower portion of the General subbands,
on SSB and CW. 6 meters SSB, propa-
gation permitting. For a certificate, send
QSL and Business size SASE to
E.A.R.S., PO. Box 1351, Elgin IL 60123-
1351 USA. -

JUNE 4

PLYMOUTH, CT Radio amateurs in
Plymouth will operate designated sta-
lions to celebrate the bicentennial of the
Town of Plymouth. A limited number of
special certificates are being made
available by the Bicentennial Commitiee
to commemorate the contact. Operation
will be in the General portions of 160,
80. 40, 20, 15, and 10 meters as propa-
gation allows. QSL with an SASE to
K1EM, P.O. Box 12, Pequabuck CT
06781 USA. Include a shipping contain-
er large enough to hold the 9 1/4" x 13
3/4" certificate, or a No. 10 business en-
velope for a folded certificate; along with
sufficient return postage. (73]

PERFORMANCE
AND VALUE

WITHOUT COMPROMISE

KRP-5000
REPEATER

2 METERS-220-440

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

CIRCLE 144 ON READER SERVICE CARD
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NEw PRODUCTS

Compiled by Mike Nugent WBSGLQ

BOYD ELECTRONICS

Boyd's new RW Series receivers of-
fer an excellent means of setting up a
low cost station for QRP operation on
20, 30, 40, and 80 meters.

True superheterodyne direct conver-
sion receivers, they provide excellent
frequency stability, with no drift during
operation.

The single circuit board features the
NEG02 mixer IC, popular among ama-
teur receiver builders. An easily ad-
justable two-stage input preselect filter
reduces out-of-band and harmonically
related signals, and with an approximate
0.1uV sensitivity, even the weakest CW,
SSB, and AM signals can be heard. An
input BRF GAIN control following this filter
reduces overloading from strong nearby
stations.

A six-pole audio bandpass filter with
a low frequency cutoff of 250 Hz and
high frequency cutoff of 2 kHz reduces
hum and low frequency noise, and pro-
vides good station separation, The
LM380 audio amplifier IC assures excel-

lent audio quality and up to 2.5 watts of
audio power when used with an 18V
power supply.

The receiver oscillator is isolated by a
buffer amplifier and provides an external
counter for monitoring the receiver's fre-
quency.

The circuit board and front panel ad-
hesive decal are designed to be used
with the Radio Shack 270-253 cabinet.
Cabinet, power supply adapter, knobs,
power switch, connectors, and hardware
are not supplied but are available from
Radio Shack.

For more information, contact Boyd
Electronics Co., 1998 Southgate Way,
Grants Pass, OR 97526; (503) 476-
9583. Or circle Reader Service No. 201.

MICROTEK

Ever wish your Ramsey FX146 2
meter radio had some commercial-rig-
style bells 'n' whistles? Well, with the
RC2 Radio Controller add-on from Mi-
crotek, it will,

It'll have a 12-button keypad, 7-
segment LED display, 20-channel
memory, fast scanning (100ms/chan-
nel), direct entry of any frequency from
140.000 to 179.995 MHz, and the abil-
ity to set standard repeater offset with
the push of a button.

The RC2 comes with a 6BHC11 mi-
crocontroller board that plugs into the
radio's PLL socket, a display board
that houses the display, keypad, sta-
tus LEDs, and a new front panel. The
only wiring needed is +12V, GND, CD
(carrier detect), and PTT, all of which
are easily tapped off the radio. The
RC2 uses the radio's original volume
and squelch controls, and mike and
speaker jacks. The main board and
display board connect via a 26-con-
ductor ribbon cable, and everything is
designed to fit into the original case.

The price is $110 plus $4 S&H (VA
residents add sales tax). For more infor-
mation, contact Microtek, RR3 Box
4361, Bumpass, VA 23024, (703) 872-
7020, Or circle Reader Service No. 205.

JPS COMMUNICATIONS

From JPS Communications, Inc,
comes the new ANC-4 Antenna MNoise
Canceller. |Installed at your
receiver/transceiver’'s antenna con-
nector, this RF device cancels locally
generated noise (power line noise,
computer/TV noise, electrical noise
from local machinery, etc.) from sig-
nals received by a primary antenna.

By removing the noise before it
gets into the receiver and affects the
receiver's AGC circuits, it allows re-
ception of signals well below the noise
level induced by the interference.

It works by detecting the local inter-
ference signal, matching its amplitude
but reversing its phase, thereby can-
celling the interference. Front panel
controls provide phase and amplitude
adjustment, for extremely deep can-

cellation of the offending signal.

The unit works with any receiver/
transceiver with up to 150W PEP out-
put power, A built-in RF detector auto-
matically bypasses the unit whenever
transmit BF is detected. (For use with
a high power linear amplifier, the unit
must be installed at the lower RF level
of the transceiver, if transmitting is an-
ticipated.)

The ANC-4 connects between the
main station antenna and the receiv-
erftransceiver's antenna connector. A
short wire antenna and a short col-
lapsible whip are supplied with each
unit to act as a noise pickup antenna.
If no main station antenna is available,
the ANC-4 can function as an active
antenna by plugging the noise anten-
na (or a longer wire antenna) into the
noise antenna jack and using the
NOISE GAIN control to increase the
antenna output. The unit requires
12VDC @ 300 mA. Adapters are
available from JPS.

For more information, contact JPS
Communications, Inc., PO Box 97757,
Raleigh, NC 27624-7757; (919} 790-
1011, FAX (918) 790-14586, Or circle
Reader Service No. 202.
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TELEX COMMUNICATIONS

Telex introduces the DCU-1
Pathfinder, a state-of-the-art Digital
Control Unit for Hy-Gain antenna rota-
tors. Designed to be used with the
Ham IV and T2X Tailtwister, it is also
backwards compatible with any 8-wire
Hy-Gain rotator, such as the Ham li or
Ham III.

Featuring digital bearing readouts to
1 degree, motor slowdown and eight-
second automatic brake delay, it also
offers automatic calibration and se-
lectable center of rotation,

Six programmable memory presets
let you program favorite beam head-
ings, highly desirable for contesting,
DXing, and VHF/UHF work. You can
easily re-set the memories at any time.

RS-232 compatibility allows rotator
control from your computer, and a seri-
al pass-through capability lets you con-
nect your radio; terminal TNC, modem,
etc., to this serial port. A 60-line BASIC
control program comes with the manu-
al, and a free information package for

software developers is available from
the factory.

The DCU-1 and rotator are available
in both 110 VAC and 220 VAC ver-
sions, operating on 50/60 Hz.

Suggested retail price for the T2X
(DCU-1 and T2X Tailtwister) is
$799.99, for the Ham IV-D (DCU-1 and
Ham IV) $749.99, and the DCU-1 by it-
self is $519.60. Interested amateurs
should contact their favorite Hy-Gain
dealer for price and availability informa-
tion.

For more information contactTelex
Communications, Inc., PO Box 5579,
Lincoin, NE 68505; (402) 467-5321,
FAX (402) 467-3279. Or circle Reader
Service No. 203.

HAMTRONICS

It is well known that Hamtronics, Inc.
makes a very effective wideband FM re-
ceiver module for 137 MHz weather fax
reception. The new R138 Receiver now
has a companion accessory, the AS138
Scan Adapter Module.

The crystal-controlled R138 Receiver

has four channel oscillators. You select
a particular satellite simply by grounding
the desired control line with an external
switch. Crystals, available for all the
common satellites, simply plug into
sockets on the board.

The new AS138 Scan Adapter lets
you monitor the various weather satel-
lites while you're away from the shack.
Consisting of a small PC board, it con-
tinually monitors the receiver, scanning
the four channels. If it hears an active
satellite overhead, the scanner stops on
that channel and turns on a relay. The
relay can be used to activate a tape
recorder, letting you play back the tape
into your demodulator unit whenever
you have the time to reproduce the
satellite images on your computer.

At only $129, the R138 Receiver kit
IS quite a bargain. It is also available
wired and tested for $189. The AS138
Scan Adapter Module is $39 in kit form,
$69 wired and tested. Channel crystals

A28 AECEIVER

I

ASTH SOAN ADAPTER

are only $12 each, making this channel-
ized approach much less expensive thar
synthesized receivers, even if you neec
to buy several crystals for the satellites
you want to hear. And you'll get a lot o
satisfaction doing the assembly yourself.

For more details, contact Hamironics
Inc., 65-F Mould Rd., Hilton, NY 14468
9535; (716) 392-9430, FAX (716) 392
9420. Or circle Reader Service No. 206
Please tell them where you saw this an
nouncement.You will receive a complete
data sheet, including preamps and heli
cal resonator filters for the 137 MH:
band. They also have copies of the
Weather Satellite Handboook.

SHACK ATTACK

Display your amateur radio license in
style, with this Callsign License Plaque.
Handcrafted from alderwood and hand-
finished with two coats of polyurethane
gloss for a beautiful, natural appear-
ance, this handsome dark wood plague
is a great way to meet FCC Section 97.3
station license requirements while en-
hancing the looks of your shack.

This 7.25" x 12" plaque includes a 5"
x 7" clear Plexiglas cover for your li-
cense, cardboard backing, self-leveling
picture hanger hardware, and—of
course—your callsign inset below in
large 2" pine letters.

The Callsign License Plaque
is available for $19.95 plus $3.50 S&H,
For more information, contact Shack Al-
lack, 1394 N 770 W, Dept. 49, Oremn, UT
84057-5903; toll-free (800) 573-7388; E-
mail: kb7vrd@aol.com. Or circle Reader
Service No. 204,
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Number 27 on your Feedback card

1o fix things, so if it doesn’t work, say so.

many calls, too high.

1o send 1o those interestad?

Tum your old ham and computer gear into cash now. Sure, you can wait for a hamfest to
iry and dump ®, but you know you'll get a far more realistic pnce i you have it out where
100,000 active ham potential buyers can see it than the few hundred local hams who come by
a fiea market 1able. Check your atic, garage, cellar and closet shaelves and get cash for your
ham and computer gear before it's too old to sell. You know you're not gaing 1o use it again,
s0 why leave it for your widow 10 throw out? That stuff isn’t getting any younger!

The 73 Flea Market, Barter 'n” Buy, costs you peanuts (almostj—comes to 35 cents a word
for individual (noncommercial) ads and $1.00 a word for commercial ads. Don't plan on telling
a long story. Usa abbreviations, cram it in. But be honest. There are plenty of hams who love

Make your list, count the words, including your call, address and phone number. Include a
check or your credit card number and expiration. If you're placing a commercial ad, include an
additional phone number, separate from your ad.

This is @8 monthly magazine, not a daily newspaper, so figuré a couple months before the
action starts; then be prepared. If you get 100 many calls, you priced it low. If you don't get

So get busy. Blow the dust off, check everything out, make sure it still works nght and
maybe you can help make a ham newcomer or retired old timer happy with that ng you're not
using now. Or you might get busy on your computer and put together a list of small gear/pans

Send your ads and payment to the Joyce Bocash, 73 Magazine, Barter 'n' Buy, 70 Rt
202N, Peterbarough NH 03458 and get set for the phone calls.

Number 28 on your Feedback card

ProrPAGATION

Jim Gray WixU
210 East Chateau Circle
Payson AZ 85541

Special Forecast
This Month

Ma Nature seems to have con-
spired this month to make every week-
end of the month Poor (P) or Fair (F)
or trending to either of these condi-
tions. Blend that with the general
movement away from Spring Equinox
(good) to Summer Solstice (poor) for
the HF bands, and you have a mix that
will conspire 1o make you really work
for the DX. Add to that gloomy outlook
the rapid decline of Sunspot Cycle 22
to its expected nadir at the end of this
year or early in '96, and you have
“band conditions” that haven't been so
bad since the last Cycle 21 at about
this time in its progress.

However, thal doesn’'t mean there
won't be any DX at all . . . it just means
you'd better sharpen your skills in
these areas: weak-signal copy, careful
listening at all times, and close atten-
tion 1o WWV and their forecasis at 18
minutes after each hour. | use the 10
MHz frequency because of ils conve-
nience and the usually good signals
here.

On the plus side, you may well find
Sporadic E propagation on some days
as high as 10 melers, with strong skip

Jim Gray W1XU

signals suddenly fading. Also, even on
a dead-sounding band. you ought o
give al least one or two CQs, as re-
sults could be very surprising.

For this month, those who are re-
tired, or have weekdays available, will
do better than those who can operate
only on weekends. Don't give up . . .
better times are ahead . . . butl you
may have to wail a few years.

10 and 12 Meters

QOccasional F2 openings to the
Southern Hemisphere during daylight
hours. The bands close at sunset.

15 and 17 Meters

Consistent openings to Africa and
Latin America, and short skip to about
1,000 miles during daylight. Bands
close at sunset or shortly after.

20 Meters

Your best band for DX to all areas
of the world between sunrise and well
past sunset, and short skip to 2,000
miles during daylight hours.

30 and 40 Meters

Good DX from slightly after local
sunset 1o just before local sunrise.
Signals from the east peak between
sunset and midnight, and from all oth-
er areas between midnight and sun-
rise. Daytime short skip to 1,000

The deadline for the July 1995 clas-
sified ad section is May 11, 1995,

ALL ABOUT CRYSTAL SETS. Theo-
ry and construction of crystal set ra-
dios. $9.95 each, ppd USA. Send to:
ALLABOUT BOOKS. Dept. S, P.O.
Box 22366, San Diego CA 92192.
BNB200

SUPERFAST MORSE CODE
SUPEREASY. Subliminal cassette.
$12. LEARN MORSE CODE IN 1
HOUR. Amazing supereasy tech-
nique. $12. Both $20. Moneyback
guarantee. Free catalog: SASE. Bahr-
T9, 150 Greenfield, Bloomingdale, IL
60108. BNB221

INCREDIBLE DX SITE for individual
or ham club in Northern Virginia. ONE
OF A KIND! Fully furnished 2 bed-
room cabin with 40' x 15' deck over-

miles, and nighttime skip to 2,500

miles.

80 and 160 Meters

Good DX from sunset to sunrise on
nights of low atmospheric noise, and

EASTERN UNITED STATES TO:

looking Shenandoah Valley. 3.5 acres
MOL on top BEPEAT on top of Blue
Ridge at 2100°. Convenient, easy ac-
cess, one hour west of DC & Dulles
Airport. Half down, will finance bal-
ance. Serious Buyers only. DICK
KD4ATB, 813-347-5444, BNB235

1995 Nationwide Hamfest List &

News Letter. $5 ppd. "Hamfests 95"

Box 607, Hatboro, PA 19040
BNB245

ROMAC RADIO EXCHANGE, a revo-
lutionary new computer on-line service
for buying and selling amateur radio
equipment. Why wait for weeks or
even months to sell and buy equip-
ment. Call today! Free until July 1,
1995, (300 to 14400 baud. B/N/1.)
1-810-486-4878. BNB260

Continued on page 82

skip to 2,000 miles or so. Requires
vertical transmitting antennas and hori-
zontal (preferably Beverage) anlennas
for best results on receiving. Little, if
any, daylight activity on 160, but some
on 80 meters. m

GMT 00 2 o4 06 0B 10 12 14 % 18 20 2
ALASKA 20 | 20 T
ARGENTINA 51151515 15
AUSTRALIA 20| 2|2 [ 15] 15
CANAL ZONE 0|40|w|o]o] J2o[i|[15]15]15]
ENGLAND 40| 20| 0 | 20| 2|2/

HAWAII 20 aw|40]|2]|22 15
INDIA f 20 | 20

JAPAN 20 | 20

MEXICO IR 20 | 15| 15 [ 15| 16
PHILIPPINES 20 | 20 i
PUERTO RICO 40 | 40| 40 20|15|15]15] 15
SOUTH AFRICA 15 | 15 | 15
U.8.S.R. 20 | 20

WESTCOAST 80 | 80| 40 | 40 | 40 | 20 | 20 | 20

ALASKA 20 | 20 15 |
ARGENTINA 15 15| 15
AUSTRALIA 15 | 2 40 | 20| 20 15
CANAL ZONE 200|204 4] 4]0 15 [15) 15| 20
ENGLAND 40 | 40 20|20] 20| 2|
HAWAII 1520|202 |4 ]|%|0 15
INDIA | | | 20| 20 |

JAPAN | | 2|2

MEXICO 20 |20 |40 |40 ] 40 | 40 15|15/ 15]| 20|
PHILIPPINES 20 | 2

PUERTORICO |2 |2 w0 0] w0 |w 5] 15| 15| 2
SOUTH AFRICA i J 15 | 15 | 20
USSA. | 2 | 20 |

MAY 1995
SUN MON TUE WED THU FRI SAT |
5GF | 6FP
12 F-P | 13P
19 GF |20 F
26 P |27P

ALASKA 20 | 20 | 20 40 |40|40]40 15

ARGENTINA 15 | 20 40| 40 | 40 15 | 15

AUSTRALIA 15 | 20 | 20 40 | 40

CANAL ZONE 20|20 20 (2] 207 20 18

ENGLAND = 20 | 20 i

HAWAII 15| 2 | 20|40 40 [ 40 | 40 18
- INDIA 20 | 20

JAPAN 20 | 20 | 20 40 | 40 | 40 20 | 20

MEXICO 20 | 20| 20 [ 20 20 15

PHILIPPINES 15 40 20

PUERTO RICO 20| 20|20 |20 | 2] 20 15

SOUTH AFRICA 15 | 15

USSR 20

EAST COAST | B0 | B0 | 40 | 40 |40 | 40 | 20 | 20 | 20
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(ComerBeam?

SWR < 1.2:1 across the band
Gainofa 15 ft Yag

No dimension over 7 fi

40 dB Front-to Back Ratio
60" Half-power Beamwidih
Mounits directly © masi
Vertical or Honzontal Polarization

2meters $145, 220 MHz $145, 70cm $115, Dual 146/330 5165
Weighs only 10 Ibs. Add S11 Shipping & Handling. Info S1.

AntennasWest Order HotLine

kﬂn: 50062 Provo UT 84603
CIRCLE 380 ON READER SERVICE CARD

g
B0l 373 B425 ¥

; iy Hﬁ{lj MT!-HHL.“
Litira b
ssmwnel £19985

$14995
Eﬂ-ﬂhnrnal I:Irsh $124 85

» Qotonal Commercal Gré Ameng (not shown Add $50 00
= Yap Antenras Components. Custom Tung Avalabie
-E:Iur-l'hJSAE for “FREE™ Catalog

PHILLIPS-TECH ELECTRONICS

n.na,n-n P.O. Box 8533 - Scottsdale A7 85252
m (602) 947-TT00 ($3.00 Credit ail phone orders)

MasierCard » Ve « Amencas Expres « CO0'§ » Omaniiy Promg

CIRCLE 249 ON READER SERVICE CARD

LiTZ+ LONG TONE/DTMVIF DECODER

- Software supports detailed printing of all setup

LTZ-01

Remote control, Long tone detector, DTMF detector, and DTMF monitor all in one unit!
* Four simultaneously monitored DTMF events (any combination of long tone or DTMF).
 “Any" character long tone events. Minimum duration programmable from .1 to 5 seconds.
* DTMF key code sequence events of up to 16 characters each. 1 1o 3 char. group call-up.
* Two independently controllable relays attached to event occurrences (on, off, toggle).
» 2400 BPS asynchronous echo of received data. (RS-232 level conversion hardware required.)
» Kit includes 2" x 3" PCB, wire and connector components, 3.5" disk, (5.25 opt.) and manual,
* LTZ-01 uses a nonvolatile EEPROM for setup storage.

» PC compatible software included for programming/monitoring.
- Software allows easy setup of all LTZ-01 feawres including events, alerts, and timers.
- Software contains monitor function with optional disk logging of all DTMF activity.

- Simple serial interface to comlor com2 of a PC for dnwnlnadmg setups (serup download parts included).
- The last setup downloaded is saved to disk in-between setup

Quantity, emergency response team member and other discounts available. Call for information.

$89.95+SH
Advance Design Laboratories, Inc.

SESS10NS.

VISA/MC/COD
1-800-701-8873
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SELL YOUR PRODUCT IN 73 MAGAZINE
CALL DAN HARPER 800-274-7373

MOUNTS & ACCESSORIES

Extensions...
Recommended

for use with
the TPMBE.

T2EXT (2") $2.95
T4EXT (4") $4.95
T6EXT (6") $6.95

TPM-6

6" Pedestal
Mount. Ad-
justable with
thumb screws.
Triple black finish.

$4Q9

$1 995

THTC

Universal Cradie

for HT, Cellular Phone,

or Scanner. Attaches 1o

the AMPS plate of the TPM6

or similar mounts. Securely holds
portables from 1.375" to 2.875" wide

TRANSEL

TECHNOLOGIES

M A D E r N v 5 a
123 EAST SOUTH STREET
HARVEYSBURG, OHIO 45032
(800) 829-8321 FAX:(513) 897-0738 | ]
Add $5.00 S&H on All Orders! -Eﬂ
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1691 MHz Weather
Satellite System

1691 MHz Hemt Pre-amp.

model TS-1691-P, Amp $250
1961 MHz Receiver

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

model TS-VGA-SAT4 $249
Low Loss Coaxial Cable (65ft)
with connectors. 365

other lengths available
Track Il Sateliite Orbital Program.

Tracks ALL satellites, world map,

print out S99
1691 MHz Loop Yagi Antenna

model 1691-LY(N) S99

Demonstration Disc (IBM-PC VGA compatible)
of signals recorded from WX-SAT system. $3

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

See Us At Da
Booth

SPECTRUM INTERNATIONAL, INC.
Post Office Box 1084, Dept. S
Concord, Mass. 01742, U.S.A.

Phone: (508) 263-2145
Fax: (508) 263-7008

VISA.
R
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KPC-3 TERMINAL PROGRAM User friendly, split
screen, AutoConnect 32K scrollback buffer, Inte-
grated Editor, Save & send files easily. $29.95 or
SASE for FREE details. ComTreK, Box 4101, Con-
cord NH 03302-4101. BMNB271

QRP TRANSMITTERS—3 wall kils and asembled
models for 20M, 30M, or 40M. Fun to build! 2
stamps for “milliwater” infor. Techsonic, 32F Ply-
mouth Park, Conshohocken, PA 19428. BNB280

DWYER WIND SPEED INDICATOR only $55.00
plus $4.00 S/H. For home or office. Accurate, low-
cost, practical. Roof mounted pickup. Send check or
M.O. to: RAD-MON COMPANY, Dept A, Box 751,
Marathon NY 13803-0751. (NY Residents add
Sales Tax) BNB285

COMMODORE 64 REPAIR. Fast turn around.
SOUTHERN TECHNOLOGIES AMATEUR RADIO,
10715 SW 190th Street #9, Miami FL 33157.
(305)238-3327. BNB295

KENWOOD AUTHORIZED REPAIR. Also ICOM,
Yaesu. GROTON ELECTRONICS, Box 379, Groton
MA 01450. (508)448-3322. BNB310

NOW ON 80 METERS! New, knob-tuned w/digital
display, synthesized QRP transceiver. Complete kit
only $199.95. S&H $7.00 (continental US). GUAR-
ANTEED TO WORK. For info send SASE: Call/write
to order: S & S ENGINEERING, 14102 Brown
Road, Smithsburg MD 21783; (301)416-0661.
BNB334

RCI-2950/2970: New modification manual including
Power increase. Clarifier modification. Modulation
increase. Operating hints, and more. Parts included.
Only $20.00 ppd in U.S. (Missouri residents add
$1.15 1ax). SCOTT, P.O. Box 510408, Si., Louis MO
63151-0408. (314)846-0252. Money Orders or
C.0.D. BNB340

HR2510, RCI2950, CONNEX 3300, COBRA 148,

GALAXY SATURN, plus many more kits to in-

crease your modulation, $19.95. (800)536-0109.
BNB350

QSL CARDS — Standard and custom. Your ideas
or ours. Excellent quality. Foil stamping available.
Many designs and type styles. Catalog and samples
$1.00 refundable. WILKINS, Dept. A, Box 787,
Atascadero CA 93423. BNB370

IT'S BACK! The return of the HW-8 Handbook!
Second printing. Modifications for the Heath QRP
rigs. First class mail $11. DX add $4 for air mail
shipping. Mike Bryce, WBBVGE, 2225 Mayflower
NW, Massillon OH 44647. BNB404

ASTRON power supply, brand-new w/warranty,
RS20M $95, RS35M $135, RS50M $195. Call for
other models. 818-286-0118. BNB411

MAHLON LOOMIS, INVENTOR OF RADIO;
(patented 1872) by Thomas Appleby. (Copyright
1967). Second printing available from JOHAN K.V.
SVANHOLM,N3RF, SVANHOLM RESEARCH
LABORATORIES, P.O. Box 81, Washington DC
20044. Please send $25.00 donation with $5.00 for
S&H. BNB420

BUTTERNUT ANTENNAS, NEW, in box. 2 left—
H72V, $175: 3 left - H75B, $225. (210) 435-6190.
BNB435.

HAMS—NEED COMPUTER RIBBONS? Lowest
prices. Color or black. State your needs. Free info.
Special deal for clubs. HARCLY(E), P.O. Box 830A,
Coquille, OR 97423. BNB457



WHY RISK FAILURES With Aerial Supports?
Dacron rope, high UV resistant, non-stretch Military
Type black DOUBLE (unlike our competitors’ single)
braided. 1-800-328-4773. BNB557

DUPLEXER TUNING GUIDE. A complete booklet
showing step-by-step instructions on tuning all types
of duplexers. Included is theory of operation, de-
tailed diagrams and much more. Send $9.95 plus
$2.50 s&h to RGM PUBLICATIONS, 533 Main
Street, Hillsboro NM 88042. For faster service using
a major credit card call (505)895-5333 and order to-
day. 30 day money back guarantee, BNBG35

SATELLITE EQUIPMENT Best %% USA. (800)
851-6534. BNB&40

FOR SALE Ilcom IC-2SAT, IC-W2A, PK-88 Laptop
compuler, personal autopalch, Epson Printer. An-
thony Nota, (201)284-1105. BNB&75

HAM RADIO REPAIR- All makes and models. Fast,
Professional Service. AFFORDABLE ELECTRON-
IC REPAIR, 7110 E. Thomas Rd., Scoltsdale AZ
85251. (602)945-3908. BNB700

ELECTRON TUBES: All types and sizes. Transmit-
ting, receiving, microwave . . . Large inventory =
same day shipping. DAILY ELECTRONICS, 10914
ME 39th ST. Suite B-6, Vancouver, WA 98682.
(800)346-6667 or (360)896-8856, BNB719A

MINIATURE POLICE RADAR TRANSMITTER One

mile range, $41 assembled, $31.00 kit. 9025 Cold-

water Rd. Bidg. 100A, Fort Wayne IN 46825.
BNB719B

GREAT PRICES on conneclors, coax, antennas
and amateur radio equipment. 1995 catalog, $3.00.
RC KONTES, 465 Croft.ldaho Falis, ID 83401
(208)522-2839 BNB730

HAM RADIO REPAIR—FPrompt service. ROBERT
HALL ELECTRONICS, 1660 McKee Rd., Suite A,
San Jose CA 95116. (408)729-8200. BNB751

WANTED: HAM EQUIPMENT AND RELATED
ITEMS. Donate your excess gear, new-old-in-any-
condition to the Radio Club of Junior High School
22, the nation's only full-time, nonprofit organization
working to get ham radio into schools around the
country as a teaching tool using our EDUCOM—Ed-
ucation Thru Communication—program. Send your
radio 1o school. Your donated matenial will be picked
up ANYWHERE or shipping arranged, and this
means a tax deduction to the full extent of the law
for you as we are an IRS 501(c)(3) charity in our
15th year of service. It is always easier to donate
and usually more financially rewarding, BUT MOST
IMPORTANT your gift will mean a whole new world
of educational opportunity for children nationwide.
Radios you can write off, kids you can’t. Start 1995
by helping a child and yourself. Write, phone or FAX
the WB2JKJ “22 Crew” today: The RC of JHS 22,
P.O. Box 1052, New York NY 10002. 24 hours call
(516) 674-4072 or FAX (516) 674-9600. Join us on
the WB2JKJ CLASSROOM NET, 7.238 MHz 1200-
1330 UTC daily and 21.395 MHz from 1400 to 2000
UTC. Meel us at Ham-Com 95 in Arlington Texas-
June 8 thru the 11th. BNB762

PACKET RADIO Join TAPR, connect with the
largest packet/digiial group in the US. Creators of
the TNC-2 standard. Benefits: newsletter, software,
discount on kits/publications. $15/year US, $18
Can/Mex, $25 elsewhere Visa/MC. When joining,
mention 73, receive TAPR's new book, Packet Ha-
dio: What? Why? How? (59 value) FREE! (817)383-
0000. Mail:8987-309 E. Tanque Verde Rd. #337,
Tucson AZ 85749-9399. BNB765

ULTIMATE MODIFICATION BIBLE VOL.IV
NEW AND MORE COMPLETEI!!

Corvoe, TX 77302 A Otwr Cals: 408-231-3753  MCOISC.MSA OR CX
CIRCLE 151 ON READER SERVICE CARD

Field Day Solar!

The 5349 00 Bullet-Tested QRY Solar Power Supply keeps your
repeater on the air “round the clock or powers your 100w HF station
&0 hrs a month. Control circust speeds charge. protects pel cells &

sealed battenies  Fully assembled, QRY . portable . Eauly expanded

aaesosei  west AnfennasWest
(801)373-8425 x 50062 _Provo UT 54605
CIRCLE 336 ON READER SERVICE CARD

With AUTOPATCH

information call or write to:

REPEATER CONTROLLER

DTMF Controlled Autopatch and 4 control outputs. Swilch
selectable CWID. VOX or COR receiver control. Assembled tested
board included in kit. LED's for Power, TX, RX, Phone. Intel 8748
microcontroller. Board size 3.8 x 6.3 inches. You add recerver,
transmitter, power supply (12v), phone line, and antenna system.
Circuit board is top quality, double sided, plated through holes,
solder mask on both sides and parts legend. Shipping $4 for UPS
GROUND or $6 for UPS BLUE, COD add $4.

ik John Bell (702) 267-2704

1381 Saratoga St. Minden, NV 89423

$99.95

For more

CIRCLE 27 ON READER SERVICE CARD

Sell Your New & Used Gear In BARTER ‘N’ BUY
Classified Ads Work! Call Today. 1-800-274-7373

“DESIGNING A YAGI HAS
NEVER BEEN SO EASY!”

. .. 73 Amateur Radio Today, April ‘94

|' il LSECNET

, GElA WY &ELT MLl "Wl amb aEY 408 aE) 40§ gl

i
F
I

I'.'I-

h S

- i....,.-u o] SOACY ]

iy L T _luil.ﬂ-i

- |
Why spend big $$ on unfriendly, overpriced
and very slow optimize-only software 777
Quickyagi, the high speed, low cost, easy-to-use software
features auto design & optimize plus performance analysis
With amazing accuracy, it will accommeodate 17 elements,
Freq to 1 Ghz , mntg/boom and tapered element modeling,
folded dipcle, scaler, and pnnts all files, polar plots and
graphs. Both co-proc. & no co-proc. versions are included
For PC-AT w/ 540 K RAM, VGA, EGA, CGA, Herc and DOS 1.0 or higher

Quickyagi = $30Q %3

By WATRAI

Add $3 00 =&h or $35 00 for non-USA orders » incl Callsign wiorder
Send SASE for compiete info « US Cheack or infernal | Money order
Anzona orders add 5 5% state tax + Specify 3.5 or 5 25" floppy disk

el RAIl Enterprises (s02) 4350523

5638 W. Alice Av. Glendale, AZ 85302

—

FOR AMATEUR RADIO DESIGNERS
AND BUILDERS

* HF « QRP+« UHF « VHF « RCVRS
« XMTRS « QRO+ ANTS. - PROJECTS

BUNLD IT-THEN OPERATE IT!

NEW LOW
PRICE!

Quarterly $10/yr.
- HAMBREW Contests |
* From Kits To RF Design » New Products
* Free Classified Ads To Subscribers
* Design Awards For Amateur Builders

$15/yr. (Canada, Mexico) » $21/yr. (Intrl.)
PO Box 260083<Lakewood, CO 80226
VISA«MC only: 1-800-5-HAM RIG

CIRCLE 286 ON READER SERVICE CARD
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QSLs amWindows
5 Rainbow Assortment v gat = AR
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A Churly We Ship Next 2nd ASAP
K822 Goo” 53995 mﬂ;’ $19.95 Software that combines the amateur radio
[ 1 200 $39.95 33495 52995
500 55495 34995 95
Antennas West AR v gl :-d:rurf et _—y 19032 Pauline Lane
!'HI}BH-HI.E Bon 50062-5, Prove, UT 846025 wlﬂﬂﬂlltﬂl ':I..[#m
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ATV CONVERTERS = HFE LINEAR AMPLIFIERS

DISCOVER THE WORLD OF
FAST SCAN TELEVISION

AMATEUR TELEVISION CONVERTERS

ATV3 420-450 (BaAS-FET) ... H 49.95 Kit
ATV4 B02-02B (GaAS-FET) ............ $ 59.95 Kit
2 METER VHF AMPLIFIERS
36 Wait Model 335A,...............ccoeee- $ 79.85 Kit
75 Watt Model B75A...........cieeeie $119.95 Kit

Available in kit or wired/lestsd

HF AMPLIFIERS per NOTDROLA BULLETINS
Parts List lor HF Ampiifiers (2-30MHz)
Described in the MOTOROLA Bullefins

ANTSE 300W AR313 300W
ANTEZ 140W AR305 300W
ANTTIL 20W EBG3 140W

ANTTOH 20W EBZ7A 300W

EB104 600W
MNew!! 1K WATT 2-50 MHz Amplifier

POWER SPLITTERS and COMBINERS 2.38MHz

BO0 Watt PEP 2-Porl .........ccconviniiinnnee £ 60.95
1000 Walt PEP 2=Por .......o.cooirvvnirerssnes
1200 Watt PEP 4-Porl .......cocoiiieiianiinnne.

100 WATT 420-450 MHz PUSH-PULL
LINEAR AMPLIFIER - S5B - FM ATV
KEBB7-PK (K ..covmersrvnnesrnossrssmsosssenns $159.95
KEB67-PCB (PC Board) .............ooe... $ 18.00
KEBB7-1 (MBNUAL .....oonoeiieoeroimivsenes $ 500

UNIVERSAL DIGITAL FREQUENCY READOUT
TK-1 (Wiredlasted) ... 5149005

HEAT SINK MATERIAL
Model 99 Haat Sink (6.5x 12x 1.6} S 24.00

CHS-B Copper Spreader (B x6x3%8) .5 22.00

We stock Hard-to-Find parils
CHIP CAPS-Kemal/ATC
METALCLAD MICA CAPS-Unelco/Semco
AF POWER TRANSISTORS
ARCO TRIMMER CAPACITORS
BROADBAND HF TRANSFORMERS

MINI-CIRCUIT MIXERS
SBLA [1-BOOMEZ) ... oo rererereerns $ 850
SBL-1X (10-1000M2) ....cvoniniivnsiissasniiis § 7.95

Low Pass Filters
for Harmonics (Up to 300W)
10m, 15m, 20m, 40m, 80m & 160m

For detailed information and prices, call or write for our free catalog.

Add $4.00 for
shipping & handling

508 Milistone Drive » Beavercreek, Ohio 45434-5840
(513) 426-8600 = FAX (513) 429-3811

CIRCLE 99 ON READER SERVICE CARD

Use Your Reader Service Card Today! Our Advertisers Want To Hear From You!

' Pocket Morse
Code Trainer

Learn Code Faster & Easier
Better than code tapes

Take it anywhere to practice
Ideal for beginners to advance

— —

Features:
* Plays

3 Modes of O

( selectable letter

* Code rates from 3 to 31 wpm
standard or Farnsworth. $29.00
* Dimensions 1*" x 3.8" x 2.4"°
* Runs 40 hr on one 9v battery
ration
1. Conlinious fresh random code.
ps, ie A-Z, 0-9, and more)
2. Random code praclice lesl.
( Check your accuracy against the answer key)
3. Inleraclive training mode

Deluxe Pocket

Morse Code Trainer
6 Modes of Operation $49.00

The deluxe unit has 3 additional modes

4. Continious mewly generated QSO.

( New QSO are generated everyt

5. Practice code exams Just like the real
code lest. (incl. answer key to check accuracy)

6. Continlous random words

Computer Aided Technology Visa&MC, Add §5 S&H

10132 Monroe Dr., Dallas, Tx 75229 PH 214-350-0888

ime)

Only

DOWN EAST
MICROWAVE INC.
TRANSVERTERS

50 MHz - GaAs FET, High level mixer,
20W, Assem. PCB, Kit.................$295

144 MHz - GaAs FET, High level mixer,
25W, Kit........$295, Assem........$395

222 MHz - GaAs FET, High level mixer,
30W, Kit........$295, Assem........$395

432/440 MHz - GaAs FET, High level
mixer, Dual osc., 30W, Assem. ...$395

903 MHz<1.0dB NF, 10W,Assem...$395
1296 MHz<1.0dB NF, 3W, Kit ........$295

2304-3456 MHz - 1.0dB NF, 2 Watts,
ASSem. ONIY.....vveeeeervernnnanansns

Options available for all of the abo
Write or call for Catalog.
Product descriptions available.

DOWN EAST
MICROWAVE INC.

954 Rt. 519
Frenchtown, NJ 08825

TEL. 908-996-3584
FAX 908-996-3702
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SERIOUS ABOUT SOLAR POWER? The PV5SP
starter kit comes with a 32 watt Solarex VLX panel
and a ten amp Sunlogic charge controller. Special
introductory price $275 plus $7 shipping. SUN-
LIGHT ENERGY SYSTEMS, 2225 Mayflower NW,
Massillon OH 445647 BNB774

R-390A—SALES—SERVICE—PARTS. Info SASE:
MILTRONIX, P.O. Box 3541, Toledo OH 43608.
BNB813

Morse Code Computer Interfaces $49.95, CW Fil-
ters $39.95, IBM License Study Courses $10. 40-
10M Four Element Phased Array Antenna $495.
Owver 700 Shareware Disks in our free Catalog. Dy-
namic Electronics, Box 896, Hartselle, AL 35640,
(205)773-2758, FAX-T73-7295. BNBB15

ANARChy ONLINE is a resource for Anarchists, In-
vestigators, Researchers, Computer Hackers and
Phone Phreaks. Categories include: Computer
Hacking, Investigation Techniques, Telecommunica-
tions Technology and Surveillance. Call (214)289-
8328 for free trial access. BNB&31

ELECTRONICS GRAB BAG! 500 pieces of new
components: inductors, capacitors, diodes, resis-
tors. $5.00 postpaid. ALLTRONICS, 2300 Zanker
Rd., San Jose CA 95131. BNB855

WANTED: BUY AND SELL All types ol Electron
Tubes. Call (612)429-9397, Fax (612)429-0292. C
& N ELECTRONICS, Harold Bramstedt, 6104 Egg
Lake Road, Hugo MN 55038. BNB915

COMMODORE 64 HAM PROGRAMS B disk sides,
over 200 ham programs $16.95/5.32 stamp gets un-
usual software catalog of Utilities, Games, Adult and
British Disks. HOME-SPUN SOFTWARE, Box
1064-BB, Estero FL 33928. BNBS17

RF TRANSISTORS, Japanese transistors and
lubes need dealers, repair shops, kil makers, etc.
for 25C1969, 25C2312, MBB8719, MRF455,
MRF454, 25C2879 and more. WESTGATE
(800)213-4563. BNBO50

FREE HAM GOSPEL TRACTS. SASE. N3FTT,
5133 Gramercy, Clifton Heights PA 19018. BNB960

PRINTED CIRCUIT BOARDS for projects in 73,
Ham Radio, Q5T, ARBRL Handbook. List SASE.
FAR CIRCUITS, 18N640 Field Ct., Dundee IL
60118, BNB966

COMING JULY Sth CARS HAMFEST & COMPUT-

ER SHOW CONTACT KD8B PO Box 512 Jackson
MI 49204 BNB9:7

AZDEN SERVICE by former factory technician.
SOUTHERN TECHNOLOGIES AMATEUR RADIO
INC., 10715 SW 190 St. #9, Miami FL 33157. (305)
238-3327. BNB979

VOICE SYSTEM—REPEATER OR SIMPLEX—
Features include announcements, messages, pack-
el cluster interface, alarm. In use worldwide (any
language). PC board and software. Complete sys-
tem $259 U.S. Digital Communications Inc. For
info, 1-306-781-4451, from U.S. 1-800-563-9373,
FAX 1-306-781-2008. BNB9BS

SURPLUS ELECTRONIC TEST EQUIPMENT for
sale al deep discounts. Write, phone or fax for the
current list. Jim Stevenson, 3401 Sunny Slope
Road, Bridgewater, NJ 08807; Phone/Fax 908-685-
2296. BNBS995

ROTOR PARTS ROTOR SERVICE, ROTOR acces-
sories: Brak-D-Lays, Quik-Connects, Pre-Set mods.
NEW models for sale. Free catalog. C.A.T.S., 7368
State Road 105, Pemberville OH 43450. BNB996



SECRET CB BOOKS 1-29 $10 ea., SAMS books
$15 ea. Tune up masters books 1-6 $20 ea., Uniden
export service manual $10, RCI 2950/2970 service
manual $10. Call for free catalog of other goodies.
1-800-536-0109. BNB999

EMERGENCY COMMUNICATIONS T-SHIRTS,
Federally Licensed Radio Operator insignia on front
& back. Large, XL, XXL. (Dealers welcome.) Send
check or money order $15.00 + $3.50 S+H to Cabin
Flat, P.O. Box 3193, Wrightwood CA 92397 or call
for dealers info (619)249-8805 Daniel. BNB1002

SELLING: Motorola T1930 10 meter transmitter
chassis; P350 RF unit; P353 modulator; P351, P352
power supplies. Joe, (708) 894-2482, SELLING:
Motorola 900 MHz, AM single-channel commercial
transceiver, best offer. Klaus, (708) 966-4835.
WANTED: Working ICOM IC-3A or IC-3AT. Klaus
WEBSYBM (708)966-4835. BNB1004

Budget QSL Cards $1 for samples (refundable with
order) B.B.B.S., 170 North Wilson Road #132,
Columbus OH 43204-1263. BNB1005

CODE 5 News and Petition information. SASE to
KB7PNQ, 503 Dubois Atreet, Cheney, WA 99004.
BNB1012

AMATEUR RADIO REPAIR, most makes and mod-
gls, discount labor rates until June 1995. WEST-
ERN AMATEUR RADIO REPAIR CO., John Rupe,
Box 697, North Cove, WA 98547 (360) 267-4011.
Thanks, AB7DR. BNB1015

“ALMOST FREE” 40-year accumulation of RF, mi-
crowave, coaxial and waveguide components and
equipment. Large SASE for list. W6KRC, P.O. Box
6117, Laguna Niguel CA 92607-6117. BNB1017

EVERY ISSUE OF

73 Amateur RadioToday
on Microfiche!

The entire run of 73 from October,
1960 through last year is available.

Youcanhaveaccesstothe treasures
of 73 without several hundred
unds of bulky back 1ssues. Our

x fiche have 98 pages each and

Wl" fit in a card file on your desk.

We offer a batt rated hand
held viewer for $75, and a desk
model for $260. Libraries have
these readers.

The collection of over 600
microfiche, isavailableas anentire
set, (no partlal sets fm' $285 plus
$5 shippi % g Annual
updates available for $10

Satisfaction guaranteed or money
back! I cKMASTER
Route 4, Box 1630
Mineral, Virgima 23117

703:894-5777-800:282-5628
Internet: info@buck.com

S Fax 703:894-9141
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GIVE YOUR

HR-2510 HR-2600

the saumie featwres as the

“BIG RIGS”

CHIPSWITCH

4773 Sonoma Hwy. Suite 132
Santa Rosa, CA 95409-4269
Write or call (T0T) 5380512 for FREE Information
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Field Day G5RV QuicKits™

ereaied by Anlchnes West Bax 500835, Prove, UT 84505

Fast & Easy To Bulld * Double Size GSRV

s Fasl-Sale visual inst roct ions 204 o 160-10 Dyplode
* No measuring or culting = Full Size GSRV §39.95
= Everything inchaded 12 ft 810 Dipole
= Fmish anlenns in minutes = Hadl SFee GSRY 42955
i "-“‘:THE:'F'"" e P 51 4010 dipole
* Quarter Size CSRY 31585
-I.'.ntpmﬂ‘ Quiet Flex wire 26 h 2010 Dipole
= Fuilly Insulsted, wx senled, = Readybade 1021 GSRY  550.00
nomcarTode. how noiee de g = ReadyMade 5] ft. GSRV/2  S40.00
Tome All Bands incl WARC = 300 Macron 2504 ine siLes
Tant Flans. Petterns. Duia? Order Hol-Lins: Add &5 PRA

Order TechMote #134-D S50.08 ppd US4 1-801-373-8425

CIRCLE 296 ON READER SERVICE CARD

'V ELECTROMAGNETIC FIELD METEH v

Reduce exposure to potentially
electromagnetic fields. Alphalab’s handheld

Meter measures AC electric fields, AC magnetic fields
and radio/microwave power density. Find ground faults,
AC current wires or measure high-field generators with
the Magnetic setting (.2 — 100 milligauss, 60 Hz); identify
poorly grounded or shielded equipment, high VDT or
ground wires

fluorescent light fields, distinguish hot vs.
with Electric setting (.5 — 100 kV/m, 60 Hz);

antenna radiation patterns, leaky microwave ovens, elc.
on RF/microwave setting (50 MHz to 3 GHz, .01 to 1

mW/cm#).

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.

harmful
TriField™

measure

Alphalab, 1280 South 300 West, Salt Lake City,

literature on electromagnetic radiation health risks.

UT 84101. Call §
800-769-3754 OR 801-487-9492 for speedier service or free

SELL YOUR PRODUCT IN 73 MAGAZINE
CALL DAN HARPER 800-274-7373

i1 CABLE X-PERTS, INC.

* DC POWER SUPPLIES REGULATED

SECOM-6
$29.95/each

SECOM-11
$61.95/each

SECOM-14
$71.95/each

SECOM-20
$88.95/eacn

Imput Voitage
Output Voltage
Output Current
SECOM-6
SECOM-11

SECOM-14 14AMPS 10AMPS
SECOM-20 20AMPS 15AMPS
50% DUTY CYCLE 5 MINS “ON" 5 MINS “OFF"

* FEATURES
* OVER VOLT PROTECTION
« OVER CURRENT PROTECTION
« SHORT CURCUIT PROTECTION
» EXTERNAL FUSE
» RED & BLK BINDING POST
+ Cigarette Lighter Receptacie on Secom-6 only,
WARRANTY ONE YEAR Plus Shipping
More tems stocked
See CABLE X-PERTS other advertisment!

ORDERS ONLY: 800-828-3340

Tech Info: 708-506-1886 Fax:708-506-1970

113 McHenry Rd. Suite 240 “1
— Buffalo Grove, IL 60089-1797
c

omplete Literature Mail #10 SASE

117VAC
13.8VDC
Duty Cycle
6AMPS
11AMPS

Continuous

4AMPS
BAMPS

e e

COMPONENTS

Whether you order 1 part or
all 51,092...MOUSER stocks
and...ships same day!!

CALL...800) 992-9943

for your
FREE
CATALOG

: 958 North Main St.
Mansfield, TX 76063

MOUSER

ELECTRONICS

Sales & Stocking Locations Nationwide

CIRCLE 64 ON READER SERVICE CARD
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REFERENCE

AS-1 The Amateur Radio Mail Order
Catalog and Resource Directory, 4th
Edition s the mow comprehensive source book
for ¢lectronsc pants, sollware, and equipment Lar-
geted al the radho amateur or scnous elactmonic
nobbyist anywhere! Plus a wealth of “value-
added”™ refercnce matenal all in 262 pages. dth
Edition clearance al only S8.95 (was $16.00)

TAB2701 Transmitter Hunting /v Joseph
Movell and Thomas Carlee Radio direcuon linding
simplified. $19.95

VE202 RTTY Today by Dave Ingram Muodem
guide to amuteur radioleletype. $8.95

TPOOZ The World Ham Net Directory by Mike
Witkowski New—2nd edition. Introduces the spe-
cual interest ham radio networks and shows you
when and where you can wne them in. $9.50

WGPET158 1995 North American Callbook
The 1995 North Amencan Callbook bsts the calls.
names, and address imformatwon for 00,000+ -
censed radio amateurs m all countnes of North
Amenca. 535,00

MMH24 Radio Handbook, 23rd Ed. M
Wellsam [ Orr WESAJ 840 pages of everything vou
wanted 10 know about radio communication
S39.9%

WGP1234 1995 Intemnational Callbook The
ncw 995 lotematonal Callbook frsis SOOLMO0+ k-
censed mdo amateurs 1o the coumnes outside

Nonh Amenca It covers South Amenca, Europe.
Alnca. Asia. and the Pacific arca (exclusive ol
Hawaii and the U S, posscssons ), $35.00

WSGWNV No-Code Video, Manual, Part 97
Rules Lecam how to be 2 ham radio operator
$29.95

AR4092 Your RTTY/AMTOR Companion
invites you to explore the world of HF digital
communicatsons. I you've never operated RTTY
of AMTOR before, this book 15 wnten expecially
lor you! You won't find complicated technical
jargon here. Just imformation vou can use right
away. You'll discover how 1o, , . Assemble your
own RTTY/AMTOR station , . . Use RTTY and
AMTOR 1o alk 1o amateurs throughout the world

Compete in RTTY/AMTOR comests . . . Hunl
low digital DX, SS.00

AR3754 Radio Frequency Interference—
How to find it and fix it. Interference problems
ure challenging, but curable. With the wchnigues
i this book. you can help restore electronic peace
in your neighborhood  $15.00

DOV41 Basic Electronics Prepared by the
Bureaw of Naval Personne! Covers the imporiant
aspects of applied electronics and electronics
communications. $12.95

DOV7& Second Level Basic Electronics
Prepared by the Bureas of Naval Persomnel Se-
quel to Basic Electroncs, thormough treatment of
the more advanced levels of applied electronics

$9.95

SHORTWAVE

NBEPAWS4P 1995 Passport to World
Band Radio I Imernational Broadcasting
Services, Lid You'll get the latest station and
time prids, 519,95

O7R25 The RTTY Listener v Fred Osrer
man New and expanded. This specialized book
compiles issues | through 25 of the RITY
Listiner Newslener. Comtains up-to-date, hard-
wo-lind information on advanced RTTY and

FAX momtonng technigues and Irequencics.
519.95

08542 The Scanner Listener's Handbook
v Edward Soomre N2BEF Gt the most out of
your scanner radio, $14.95

CRBSM1 Scanner Modification Hand-
book, Vol. 1 by Bill Creek provides strmght
forwand step-by-sicp mstrucuons for expanding
the operating capamhues of VHF scanners.
517.95

CRBSMZ Scanner Modification Hand-
book Vol. 2 i Bill Creek Here it is—a com-
panion 0 Vol. L In fact. Vol. 2 has a section
that provides improved approsiches and updaied
techmgues for the mods m Vol. 1. There's I8
new exciing modilicatsons [or popular scan-
ners. $17.95

TAB 339643 Tuning In To RF Scanning

LAST CHANCE ITEMS

From Police 10 Satellite Bands. Bob Kay. 150p
1994, Tab Books. This 15 a wonderful book for
the VHF-UHF scanner listener. 11 explains
about the various radio bands, antennas, the
laws, and lists frequencies lor every imuginable
service | ., including the Secret Service, FBI,
military, IRS, prisons, Fish & Wildlife, McDon-
ald’s order windows, nuclear search teams, rail-
roads, Russian satcllites. Treasury Depl., wire-
less microphones [or concerts, and so on.
514.95.

07AG6 Aeronautical Communications
Handbook v Robert E Evany Exhaustive,
scholarly treatment of shortwave aeronautical
listenang . $19.95

AR4025 Beyond Line of Sight. Shows
how hams pushed forward the discovery of the
propagaton modes that make VHF DX possi-
ble: wopo. sporadic-E. awrora and auroral-E.
mcleor scatler. F-Laver propagabon, transequa-
woral propagation and earth-moon-carth
S12.00

TAE 447748 The Shortwave Listener’'s
Q&A Book—Evervthing you need 1o know 10
empoy Shortwave Listening, Choosing roceivers,
accessoncs, aniennas, fnequencies, and gening
Q5Ls. SWL 15 an exciting hobby . . _ that's
what pot me mieresied in hammang . . . Wayne.
51295

ONLY A FEW LEFT

PC5066 Digital Logic Gates and
Flip-Flops by lan R. Sinclair A firm
foundation in digital electronics. Treats
the topics of gates and flip-flops thor-
oughly from the beginning. $18.00

PC5113 Electronic Test Equip-
ment Handbook by Steve Money A
guide to electronic test equipment for the

engineer, technician, student and home
enthusiast. $18.00

PC5007 Practical Digital Electron-
ics Handbook by Mike Toolev BA
Contains nine digital test gear projects.
Digital circuits, logic gates, bistables and
tmers, microporcessors, memory and in-
put/output devices. $14.50

Uncle Wayne’s Bookshelf

20N0%95c How To Read Schematics (4th
Ed) by Donald E Herrington Writen for the
beginner i electromcs, bl o also comtains -
formation valuable 10 the hobbyist and engineer-
g techmician. $19.95

WLSWOCP Radio Operator's World Atlas
by Walr Stinson, WOCP This is a4 compact
(5x7), dewailed, and comprehensive world atlas
designed 10 be a constant desk op companion
for radio operators. $17.95

TAB37109 Secrets of RF Circuit Design
by Joseph J. Carr Wrillen in clear non-t

echmical language, covers everything e e

from anlennas Lo Lransisiors.
$21.95

DP918 73 Magazine Index 1960-195%0
A complete index 10 every anicle publishod in
73 Magazine through 1990, 1BM sofiware
520.00

TAB11065-1 Mastering Radio Frequency
Circuits by Joe Carr, 411 p. 11 you're inter-
ested i leaming aboul radwy components and
circuis, this book 15 great! Plus there are a on
of simple circuns you can build. It explains
how circunts work. about lest equipment, re-
cetvers, the works,  This will take a lot of the
mystery oot of how radhos work,, Lhe casy way.
This will be one of your better $20
ham investments,
520.00

GGTE Morse Tutor From beginner o Extra Class
Code from 1 w over 100 words pes minute. Standard or
Famsworth mode. Create your own drifls. Exams amlorm
o FOC mgurements. 5 147 foppy for [BM PC. XT. AT
P52 or compatibles

GGEYS Morse Tater 5257 Disk 519350
GGI2 Morse Tutor 357 Dk 51950
GLADVS Gold Edition 5 257 Dk 52995
GGADVY Gold Edition 3 5° Disk 52995

W5GWHO Ham Operator Education Pack-
age Software. Novice—Exira for PC s contams
both 3 1/2° and 5 14" disks. $39.95

WSGWNSW No-Code Ham Radio Software
Package for PC’'s, contains both 1 1/2° and
5 14" disks 52995

Lanze Code Programs—{Available on 5 1/4" *
disk.) Incxpensive complet study guide cale programm
for both the Co4/128 Commodones and the 1BM conmpati

hlies. Programs include apdatsd FOC questions, fommlas,
schermpe symbols, dagrams, amd simulaied (VE) sample
hest

BM Parid  Commodor: Pari® Prce
NinT LZIBMOI LZCOM0 SH9S
Texch LZIBAKD LZCOMO? S8
Cemerad LIIBMIR LZCOM0Y S8
Advne LIIB MR L2000 S1995
Exira LIIBMITS L0005 519.9=

* A S200 for 3 1727 Desk

VIS Elﬂf Cards rnmi. up=lobdady Flash Cands
with Key Words, Underdined, Qo on back. Formulas
worked out. Schematics at your fingertips. Used
SUCCESSFULLY by ages 610 81!

NOYICE VIS SILSS
TECH VISIZ 10.95
GENERAL VISU3 9.95
ADVANCED VIS 1595
EXTRA VIS5 14.45

WAYNE'’S PICKS

WG2 The Million Dollar Video Explains
how just ahout any company can increase siles
by over a milhion dollars through the sneaky (akn
intelhgent) use of promotion. Explaing in detal
how you can get tons of [ree advertsing. Uncle
Wayne shows you how o beat the system
539.95

“SEER YOU™ by The Ham Band - The ttles
include “Always on the ar”, “Om the Monday
Evening Grayline™, “Radio Widow"”, “The Tnp
o Dayton™, “The Coniest™ and seven more. Ham

radio CD includes expenences that radio hams
go through. This is an extremely entetuwining CD
and will stnke a chord with any radio ham, SWL
orf XYL—un ideal present! SYCD S$15
SYTAPE 510.

|IB8657 Dumbing Us Down: The Hidden
Curriculum Of Compulsory Schooling. I
John Gaue If you enjoyed “Declare War®, you'll
cnjoy this also. A Wayne Green recommended
reading. $9.95,



ARRL BOOKS

AR1995 ARRL 1995 Handbook (Tl Ed.) Features
added DSP, improved treatment of Py and Py-L. all new

all digital-Jogic. plus lots more. 530,00

AR1(86-1 ARRL Operating Manual idth Ed.) Infor-
maion on how 0 make the best use of vour stutwon, in-
cudmg: micrfacmg home competers, OSCAR, VHF-
UHF. $18.00

AR3657 QRP Notebook bv Dave DeMaw WIFB Pre-
senls comstruction projects for the QRP operator
510.00

AR3207 WIFB's Design Notebook by Dave DeMeaw
WIFB Filled with simple practical projects that can be
built using readily available components and common
Band wools, S10.00

ARDAO2 Solid State Design  Good, basic inlormation,
circuit designs and applications; descriptions of re-
ceivers, transmitiers, power supphics, and west equip-
ment, $12.00

AR4173 Now You're Talking! All You Need To Get
Your First Ham Radio License (2nd Edition) A
complete study guide for the Techmoan and Novice
wrilten exam. Practical information every beginner
nceds s wnticn chearly and smply and i small doses
S19.00

AR4718 ARRL Repeater Directory 1994-1995
19,000+ listings with dgipeaters. bandplans, CTCSS
(PLITM)) tome chant, frequency coordinators. ARRL
specual service cdubs, and beacon hstings from 14 MH:
w 24 GHz 56.00

AR33Y8 The DXCC Companion by Jim Kearman

ANTENNAS

AR4114 Low Profile Amateur Radio For the Ham
whi lives where antennas are frowned upon. From hid-
Ing your antenna o operating with low power. This
books tells vou how 1o get on the air using these
tehniques, and others,withoot calling atiention 10 your-
sell. S8.00

UE220 The Easy Wire Antenna Handbook iy
Darve fngram K4TWE All of the needed dimensaons for a
full range of casy 10 build and erect “sky wires.” $9.95
WGPE7034 All About Cubical Quad Antennas
by William Orr and Steart Cowan “The Clissic™ on
Quad desagn. theory, construcion, operation. New
feed and matching systems. New data S10.95

TAB 3270P Practical Antenna Handbook
Sccond Edtwon. 1994, Joseph Carr; Tab Books
This 560-page book is 2 real treasure. Sans with
the fundamentals of antenna and feadhne theory.,
explains about propagation of all kinds, amd then
provides a ton of easy antenna CORSIUCTION Progects
Covers antennas and feeders for all bands. The
explananons are simple and well illustrated. with
some math, where it's unavoidable, but it won’t bog
you down It even has the ZL-Special antenna,
which I've used on 20m with some spectacular DX-
ng success. A low angle of radiation and made it so
| could always work the rare sl first | . Wayne.
526,95,

AR4734 ARRL Antenna Book The new I6th
Edition represents the best and most highly regarded
information on aptenna fundamentals, transmisaon
lines, design. and construction of wire anicnnas.

$30.00

AR0194 Antenna Compendium Vol. 1 Materials
on verticals, quads, Joops, yagis, reduced size anien-
nas, baluns, Smuth Chans. ameana polarnization
$10.00

AR2545 Amtenna Compendium Vol. 2 Covers
verticals, vags, quads. muinhand and broadband sys-
s, anicona sclecbon. 512.00

AR2626 Companion Software for Antenna
Com ium Vol. 2 5 114" MS-DOS foppy
] |

AR4017 Antenna Compendium Vol. 3 More
verticals, yagis, quads, plus loops, arrays, mobile,
direction linding, controlled currents, computerized,
installation. overloads, plus 40 new articles lor

UHF/VHF/PACKET

ARTSCI U.S.Repeater Mapbook by Robert
Martin The Guide for traveling radio amucurs. $9.95

TPO0] The Basic Guide to VAF/UHF Ham
Radio by Edward M. Noll Provades a first rale in-
troducton (o the 2.6 and 1.25 meter bands as well
2% 23, 33, and T0cm. 5695

AR3959 Your Packet Companion Perfect for the

BOOKS FOR BEGINNERS

TAB4354 The Beginner's Handbook of
Amateur Radio, Third Edition iy Clay Laster
W3ZPV, 395 pages. Wonderful book jor newcom-
ers. It 15 bhasic and well illustrated. Even of you
have all the other ham handbooks, you' Il still find
this one vseful $522.00

WSGWNC Technician Class License Manu-
al: New No-Code bv Gordon Wesr This hook
covers everything you need 1o become a Techni-

KRS Spells out n simple, straightforwand terms what
vou need 10 be a sucoessful DXer. S8.00
AR1250 Log Book —Spiral $3.50

ARIITT The ARRL Spread Spectrum Source Book.
From a decepirvely simple begmmne. a group of ex-
penmenters set ol 0 develop first theoretcal and fater
practical systems for spread spectrum communica-
nons. This book comsists of amicles. papers and gov-
crmment reports that document the process whereby
ammateur speead spectrum progressed from the drawing
board o the mrwaves. S20.00

AR2960 Transmission Line Trunsformers (2nd Ed.)
by Dr. Jerry Sevick W2FMT Practical designs and spe-
cilic information on construction technigues and
spurces of material, $20.00

AR385]1 Hints and Kinks ldeas for seiting up your
geear for comfortable, efficient operation. S10.00

ARERL License Manuals Complete FCC guestion
pools with answers,

AR4158] Technician Class S 600
AR4685 General Class S12.00
AR3274 Advanced Class $ 500
AR373? Extra Class £ 50

AR31SS The Satellite Experimenter’s Handbook,
Cnd Ed.) Fv Marnin Devideff K2UBC Expanded and
revised. Focosng on saellites boslt by and for the in-
tematonal rabo amatewr community. 520.00

ARXG0 Your Gateway to Packet Radio (2nd Ed.)

Tells everythung you seed 1 know about this popular
mew mode. $12.00

hegimner's 0 advanced. 514.00

AR4661 Antennas and Techniques for Low-
Band DXing can he your licket to low-band success,
Drawing on the experiences of successful DXers and
the author™s own considerable experience, Jobn De-
voldere, ONSUN, shares the tips and techmigues that
can make the difference between a stabion that takes
part in 3 comest and one that wins ! 520.00

AR3819 Physical Design of Yagi Antennas /n
David B. Leeson WH(QHS provides the wols here 10
dessen and bold robest Yag antennaes. uang sound
mechamical engincening principles. You need no
komeer fear the comsoguences of wind or woe Slonms on
vour antennas. With this information. you can bald o
“beef wp” cxsstng Yags: 520.00

ARZ2618 W1FB's Antenna Notebook by [ave
DeMaw WIFB Get the best performance out of unob-
trusive wire antennas and verticals. Buld mners and
SWR bodges. 510.00

WGPE7107 All About Vertical Antennashy
William Orr Comprehensive coverage of amateur
commumcations. S11.95

WGP87042 Beam Antenna Handbook by
Wiltiaom Orr and Stuart Cowan Evervihing you need

1o know aboul bewm design, construction, and opera-
tion. S11.95

WGP87077 Simple, Low-Cost Wire Antennas
For Radio Amateurs by William Orr and Sman
Cowan All New! Low-cost, mulii-hand amennas; in-
cxpensive beams. “lnvisible” aniennas for hams in
“wagh” locations! New daa S11.95

ARZ2200 Antenna Matching by Wil-
fred N. Carom Most o ive book snitien on
using Smith Chans i solvine impedance matching
problems. $20.00

ARD410 Yagi Antenna Design A Hom Radio se-
ries polished and expanded by Dr. Lawson $15.00

AR2995 Reflections will help dispel the half-truths
and outnght myths that many believe are true about
transmission hines, standing waves, antenna matching
reflected power and antenna uners. 520,00

AR3118 Reflections—Soliware for IBM 5-1/4"
S10.00

packet newcomer. S8.00
AR3878 Your VHF Companion Explore the fusci-

packet, CW & SSB, Saiclltes, ATV, ransmitier humi-
mg and more. $8.00

03R02 ATTY Today by Dave Ingram K4TWJ Most
comprehensive RTTY guide ever poblished S850

cran Class Ham. Every guestion and answer on the
examinations s found m this one book. FCC Form
610 application. $9.95

XTAL-1 The Crystal Set Handbook by Phil
Anderson WOXI. Wani 1o give a kad an exciting
present? Or maybe yoursell” Crystal sets are alive
and fun. Here's a whole book packed with crystal
set circuils that anyone can build. Now start saving
those oatmeal boxes, okay? 133 pages S10.95

AR4645 Satellite Anthology  The latest mformaton
on USCARs 9 through 13 as well s the RS satelhies
the wse of destal modes, trackmg anicnnas. RUDAK.
macrocomputer, and more! $10.00

ARMEY Weather Satellite Handbook (4th Ed.) i
Dr. Ralph Taggar WASIDOT Expanded and revised w0
reflect today’s weather-fax satellite technology

520.00

AR4653 Companion Software for Weather Satellite
Handbook 5 1/4” MS-DOS Floppy. $10.00

AR2083 Complete DX’er (2nd Ed.) by Bob Locker
W9K ! Learn how 1o hunt DX and obtain hard-to-get
QSL cards. S12.00

ARIT62 Your QRP Operating Companion No spe-
cial rigs or expensive equipment 1o enjoy the excite-

ment and challenge of low-power operatng. S6.00
AR3169 QRP Classics Compalation of ARRL publi-
cabions on bmlding receivers, ransmutlers. trans-
comvers. aooessones $12.00

AR4IT0 FUC Rule Book A mwmst for every active
radio amateur. 59.00

ARD356 Morse Code: The Essential Language
by L Peter Carrom, Jr. WIDKV and re-
vised 10 its 2nd adion. How 10 handle distness calls
heard not only om the hambands but on
msntome and arcrafi frequencics. 56,00

ARIUEY Understanding Basic Electronics
An ARRL book. 314 big pages. This explains every-
thing very simply: the math, DC, AC, transistors, even
tuhes (wow!). Dirt cheap at $17. Isa't it about time
you understood the fundamentals”? $17,00

WAYNE WRITES

WGl We The People Declare War On Our
Lousy Govermment—36lp soft cover. Thas s
Wayne's repont explaimng what the mugor problems
arc [acing both New Hampshire and the couniry,
and proposing sumple. inexpensive solutions: a
amplc way 10 have government depanments happe-
ly cut thar expenses by 50°% within three years,
how 10 cut the cost of incarcerating pnsoners by
over W%, bow 0 end wellare, how 10 rodece the
defiat: how 10 cot medical costs and improve health
care; how 0 cut school costs and improve schools
An absolute steal m S13

WG4 2020 Foresight — Twentv 16p updates on
the Declare War book—320p. Further proposals
lor solving critical Amencan problems, such as a
new approach to financing small businesses, how (o
finance Russia and other countries and make a prof-
il doing it the real dope on bioclectromagnetics, a
new kind of polytechnical umversity, a new elec-
romics technology, why Afnica 18 in such a mess,
why Perot bombed, how 10 have mition-free vmver-
sitics, a plan for making Congress turn honest, etc
Plenty more. Radiculously priced s $10.

WG5S Submarine Life im WWII—&0p Wayne's
story of his adventures on the USS Drom
55-22% on five war patrols in the Pacalic m 1943
45. What's n rcally hike on a submanne when
you're being depth charged? And what's the
day-to-day hife on 2 submarmme hike” Dud yon
scc the move Das Boo” Excaing stull and oaly
$7.50

WGH Uncle Wavee's Caribbean Adventures—
96p. Wayne's adventures scuba diving all around
the Canbbean, visitmg ham operators, and sight-
seeing. If you're mmterested i how W travel eco-
nomically, you'll get some great weas [rom ths.
He starts out with his “Diving, the Wimp Sport.™
You'll love the visits 1o 11 islands in 21 days tnp,
A measily §7.50,

WGT Uncle Wayne's Travels—52p, Wayne tray-
els to Russia, London, Aspen, St Pierre, Munich.
Vienna, Krakow, and Prague without it costing
nearly as much as you might think. Cheap for you
100, al $5.00,

CODE TAPES

73T05 “Genesis® $5.95 5 wpm—This begin-
mng tape, akes you through the 26 leners. 10 oum-
bers. and pecessay pusciuabon. completc with prac-
e every siep of the way.

73T06 “The Stickler” 5595 6+ wpm—This is
the practice tape for those who survived the 5 wpm
tape, and it's also the tape for the Novice and Techm-
cian licenses. i is comprised of one solid hour ol
code. Characters are scl ol 13 wpm mnd spaced ot 5
WML

73T13 “Back Breaker" $5.95 13+ wpm—Code
groups again, at a beisk 13+ wpm so you'll be really

I Uncle Wayne’s Boc

# ease when you it down in front of a Secly-cyed
volunteer examiner who starts sending you plan lan-
guage code ol oaly 13 per.

737120 “Courageous” $5.95 20+ wpm Congrai-
ulations! Okay. the challense of code 15 what's gotien
you this far, 50 doa’t gt pow. Go for the exira class
hicense. We send the code faster tham 20 per

73725 “The Mind Boggler® $5.95 15+ wpm
Frendishly generated by kindly old Uncle Wayne for
hams with a strong need for sell pumishment. Once
you"ve conguered 25 per let Unk know if you need

SO wpm tape.

ncle Wayne’s Bookshelf Order Form -I

You may order by mail, telephone, or fax. All paymenis are (o be in US funds. Allow 4
weeks for delivery. (Prices subject o change without notice if suppliers increase prices.) I

Foreign Orders: Choose one: || surtace shipping | air shipping.
(Surface delivery may take 2 10 3 months,)

Note: The actual forexgn shipping costs will be additional 1o regular shipping and handiing fees.
ID"(ES! Send me 12 issues of 73at the low rate of $19.97. (Save 43% of cover price.)

l item Title Qty. | Price Total I
e o et
| ]
Make checks payable to “Unce Wayne's Booksnett* 10 1AL

Canada add $7 plus $1.40 GST. Forelgn add 59 surface; $42.00 airmail.

nating activitics on the VHF bands, FM and repeaters, AYES! Send me 12 issues of Radio Fun at the low rate of $12.97. (Save 20% of cover price.)
Canada add ST plus $.70 GST. Foreign add $12 surface; $36.00 airmail.

I Name I
Street
ICity State Zip l
TOTALS ~ Check/Money Order
~AE “MC _ VISA $10 minimum for credit card orders l
Card & Expiration Dale
Signature Phone # I

Telephone: (603) 924-4117 (800) 234-8458 FAX: (603) 924-8613

UW 0595

Mail: Uncle Wayne's Bookshelf, 70 Route 202N, Peterborough, NH 03458
I S S S I S I R S -




1-800

426-2891

FAX (612) 786-6513

Puone Houns

$ b M-F 9am-8rm
" 'ﬂﬁaﬁa Call For Catalog  Sar. 10am-5em
“Up tg 12 fbs. in Continental USA Ask For Ext. 22 CST

B EEEE NN ENNN.

time the dollar ’
eis weaker we cannot
uy as many goods as before.
As of this writing there is a 9.2% decrease
in the dollars purchasing power and the futura
appears uncertain. If you are on the fence of buying,
don't put it off any longer. Stay tuned.”

Avmven Conroxs Trow Covrosxs
Exrine 4-30-95 Exiraprn ==
CO0T 14 ¢ s= 14 =
DR-6001 R 10-2340 *549" s
This tiny HT is 2 ~—
-
2 feature s ¥ = =5
=i o moble hasadata / tya to] | A buitt i iy
Ei:gor%mic Thts pluis the = d";gﬂﬂﬁmﬁ port, 440 WHz intermod § | speaker mike =S=
design features Alinco . volume & squaich Y receive, 60 & hitoBOJ J with 104 s
combined with makes standard Sports . memaories,
CTCSS & are yours in / features you § ¥ This easy to use dual . with removable watts CTCSS Elequg, VI g
DTMF paging. a great need. Power § | bander is jam packed with ° front panel encode, alpha and more
Excallent nackage. / Out is 50 watts | | special features like ® I separate controls numeric display & | The grea
sensitivity and with DTMF mic, § | simultaneous dual band N it ginrySeiprirpters mare. This unit offers Eb,rhn% and =
great audio CTCSS encode, § | receive, detachable front ® Ramiote great features & fun asjl | great features e
makes for a bracket, hardware and § I panel, remote operation ° pubidehcbites ] ;ustlnaens
great radio power and much, much more. & you A
companion cord. = I
389" R DR-130T 3299 o 1C-2700H 769% R IC-2000H 329° ]
=
1C-736 1C-2GXAT
T™-7 TH-79A(D) o bt
E{iwar
This slim line o S =
bl com does It again with a | | Here's the H.F kil
New sports a dot- ere's the rg you've Bsign sef a
VHF/ matrix LCD (for new radio worth the word been holding out for! It new =
UHF a perfect Alpha “Great” utilizing DDS features a full 100 watts performance —
2] b seabiasi g technology, 1 Hz of tuning output from 160 meters ace. This new =
optional inciudes many mEemones. non- with VOX, RF gain, 100 built in antenna tuner and memaories, Die
enhancements such as volatile memory wait, 101 memories, quick pawer supply, VOX, PBT, casl Ccase, T
direct frequency entry, with D, DTSS SPR. B0 SRR (N, AF Gain, 101 memories CTCSS. It's S
CTCSS encode. DTME DTME & CTCSS dual CW ports and more and more provides you fresh and
remote control and much ViV & WU stack up 10 a feature with the latest features exciting from j

packed HF rig.
*1549%

much more. Alsp available
in a tri-band modai
TM-842A.

receive & “FET™
power make
this a winner.

489"

FT-1000 F1-990

This new

HT packs

the featurss

you want in 3

small size. It features
a new alphanumenc
display, super small
profile, new square
“D" battery design,
it keypad, AM air
craft receive, DSQ &
CTCSS encode.

tionary HF transceiver which
answers the call for a truly
practical mobile radio. its unique
remote-head construction allows
installation where no other
transceiver can be mounted. 100
watts, 100 memories, dual VFO's,
IF Notch and many more features.

* FT-800

The new FT-990 combines the
basic technical features of that
top-of-the-line model with several
new advances in bath transmitter
and recelver circuitry. Digital filter,
90 memories, wide dynamic range
and much more!

Fun's fun, but you can be very
sérious with this haavy duty
competitor. Dual receivers, 200
watt output, 99 memories and 108
dB dynamic range gives you the
performance edge.

"3239"1 -‘."«2""“!!:. b l :‘:_l“'.l.'.

FT-840 FT-736R Fr-5100

and fun

Fr-11R
L} -

FT-2500M

lcom

289

S1H7HY™

Yaesy Covroxs
Exvine |30 «9a

I-01R/31

This new H.T
is the world's

smaliest dual

bander. FET

output, back il

keypad, VsV, UsU

and U+VY operating
modes 'Dll:JE menu guide,
Spectrasco Ip#"' CTCSS
encode, DTMF paging,
120 memories, cloning,
SLS {ask) and so much
more you have 1o hoid
and try it!

= F1-51/38 oo

48975

54) l]ll" ]

FT-530

The newest
member of

the gual

band family
This handheld
sports auto tone

This new transceiver delivers the
fun and performance you're
looking for while staying on a
budget! It has 100 watt output,
100 memories, DDS, IF Shift FET
front end and a general coverage
roceiver.

8697

Satellite and all-mode 2m/70cm
wark gets exciting with this full-
feature transceiver. Linked tuning,
12 unlink memaries, 100
memories, and 2 upllunai modules
offers band extensions for 6m,
220MHz, or 1.2 GHz uperat{un

1819

This dual band mobile features
100 memories, cross band repeat,
lighted keypad, built-in UHFIHHHI
and a small footprint. Dual watch
capability rounds out this 50/35
watt VHF/UHF transceiver. Packe!
ready.

619"

This new 2 meter mobile borrows
its ruggedness from the FT-2400H
while adding great new features
such as advance track tuning,
time out timer, A.P.0., 9600 bps
uptmn 3 memaries, ‘the new
“omni-glow" LCD display and
more!

53599

search, 82 memory
channels, automatic
power off, built-in
VOX, dual in-band

receiva featura, built-in
¢ross band repeat
function and much
mare.

We ofte et factory 2uthorized warranty sennce for |

"4"41" {70rthem. Ihis 820

Authorized Factory Warranty Center

cam, Kenwood and Yassa We service all makes and madels. Qur customers may send any
E-510p service that keeps our customers having more fun than hassle in this hobby If you nesd & .._._11|:|-rf-

L, let 1 B0 i foryou CAP & MARS mods are ais0 avallable af reasonable rates 10 authorized hams only

2663 County Road I, Mounds View, MN 55112

ndu{t requanng service 1o us, and we wil
tor packet and donl hawe ume 1o '-'arl

Store Hours: M-F, 10:00 am-8:00 pm. Sat.: 10:00 am-5:00 pm
Metro: (612)766-4475 = Nat'l Watts: 1-800-426-2891 » FAX: (612)768-6513 Phone Hours: M-F, 9:00 am-8:00 pm, Sat.: 10:00 am-5:00 pm

CIRCLE 153 ON READER SERVICE CARD

Cae You
Caraboe:
su Fas

Exz. 22

Prices Subject To Change Without Notice.
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2m/70cm Mobiles F-I-'2500M/ FT-7400H

Advanced Track Tuning, Mi
Spec true FM. All 1n one radio!

Graph depicts conlinuous tuning across entire band

Specifications

» Frequency Coverage:
FT-2500M
RX: 140-174 MHz
TX: 144-148 MHz
FT-7400H
RX/TX: 430-450 MHz
* Rugged Military Spec Design
» Advanced Track Tuning (ATT)
» Selectable Alpha-Numeric

ulhld{ you can easily see why the
FT-2500M stands up to the shock and
vibration like no other. We engineered the
first mobile radio to meet the rigid stan-
dards set by the ULS. Military back in the
'80s, and that same critical design 1s in the
FT-2500M. From the simplified front panel,
rubber coated knobs, durable pebbled finish

~ R R
(*TUNED TO 144 M2} T
|I.*_

SIGNAL STRENGTH

s : = ST I L ' Displa
coaling, dl"L{ hL!gt 'f lITII‘n-L;]H.‘.': ldlbﬂ[d}.' to FREQUENCY {HHE} x DI'T'TII:"'H Elm‘r “ Display, largest
the One-piece die-cast chasss, the 3-Stage Advance Track Tuning (ATT) - The exclusive 3-Stage Advance Track available
FT-2500M can take whatever you throw tuning front end automatically adjusts band width sensitivity across the enfire * Power Output:
At it! receiver range. while maintaining selectivity specifications. ATT significantly FT-2500M 50/20/5 Watts
' _ . reduces interference from inter-modulation and front end overload. FT-7400H 35/15/5 Watts
Inside, the electrical circuitry meets « Flip Up Front Control Panel
standards so uncompromising the FT-2500M can exclusive backlit DTMF mic comes with every FT-2500M. hides seldom used buttons
respond like no other radio. Built-in 3-Stage Experts say the FT-2500M is the only commercial- : E?EF:ISmDJrTEEEHELS
Advance Track Tuning (ATT), automatically grade amateur radio available. So, for tough manufactur- « CTCSS Encode Built-in
retunes from 140 to 174 MHz permitting consistent ing standards, inside and out, with true FM clarity, and * Automatic Power Off (APQ)*
receiver sensitivity across the entire band. outstanding performance, the FT-2500M is your mobile. * Time-Out Timer (TOT)
S : S « Manual® or Automatic
But there’s more. Like alpha-numeric display capa- Backlighting Adjustment
bility! Lets you program a frequency or a 4-character » Accessories:
name on any of the 31 memories. With three selectable FP-800 20 Amp HD Power
_ AN S _ Supply w/ Front
the FT-2500M extra large heat sink means forced air _ : A= FRC-6  DTMF Paging Unit
CE.}UHHE 15 not necessary. And, as a bonus, Yaesu's P{?f:f(”'”“f”{'{’ without ce nmpromise. FTS-17A CTCSS DECDHE Unit
- SP-4 External Mobile
Speaker w/ Audio
*Just look inside. Military spec . "This Advanced Track Filters

Tuning practically *FT-2500M
eliminates intermod!”

really means something to Yaesu!”

“A QST review says 'the FT-2500M
exhibited superior 10 MHz offset
IMD dynamic range of 103 db!""

“Yaesu did it again.”

FT-2200/7200
Just 5.5"W x 1.6"H x 6.5°D, the FT-2200/7200
radios are designed to fit into today's more
compacl cars w nth ease.
SPECIFICATIONS # Frequency lemﬂt x 9 ;
FT-2200 RX: 110-180 MHz, TX: 144-148 MHz. o 2T
FT-T200 RX/TX: 430-450 MHz. » Wide - BT
Receiver Coverage: 110-180 MHz » AM

“Aircraft” Recerve: 110-139 MHz * Built-in

DTMF Paging/Coded Squelch # Selectable
Channel Only Display * 10 Memory DTMF
Auto Dialer = Backlit DTMF Mic = Power

Dutput 50/720/5 Watts (FT-7200 35/15/5 Walts) )
& 50 Memory Channels * Remote Operation
w/ Optional MW-2 = CTCSS Encode Built-in

» Optional Digital Voice Storage System. 2
Accessories: See vour authorized Yaesu dealer., -
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Pl i

The Paoesetta[; In Amateur Hadzo Proud/y Presen@ The

Hams Across Amerlca
- Sweepstakes! -

GRA ND PHIZE DX Wheels

.......
IR

Equipment, color and accessones may vary.

New 1995 -
Nissan Pathfinder XE-V6 4x2

Custom equipped with: Kenwood TS-50S, Kenwood TM-742A, Kenwood KRC-601 Cassette Playerfﬂecewer ‘_
with CD-MD Changer Control and KDC-C603 Multiple CD Changer

Zﬂﬂf_u'm - 3rd Prize
DX Trip for 2 to 1996 Kenwood Cup $1,000 Kenwood Amateur Radio
Honolulu, Hawaii Shopping Spree

ol

T8-508 TH-79A(D)  TM-733A
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