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~ The lﬁ__-_-ZGK;AT offers
~ surprisingly simple
| nperaﬁﬁli with the
_ features and perfor-
 mance amateurs have
come to expect from
1  Icom products.
. Whether you're a
he'g.inﬂer or a seasoned
~ veteran, you'll quickly
-~ fall in love with this 2
~meter handheld.
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IC-2GXAT
2 Meter _
_FM Transceiver
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HE IC-2GXAT
ICOM FM TRANSCEIVER
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ICOM’s IC-2GXAT . . .
] Po ;;;.erful Versatility
| Rugged, User-Friendly

' 'dheld

InA

SIMPLE OPERATION

Channel Operation — display can be set to
indicate memory channel numbers only.
This keeps frequencies secret, restricts
operating frequencies or simplifies
operation for an unfamiliar user.

Auto Repeater Operation = automatically
activates the correct duplex direction when
the receiver frequency tuned is within the
repeater output frequency range.

Tone Scan = scans for, detects and sets the
subaudible tone frequency to enable
communication with another station that is
using subaudible tones.

DTMF Redial- for quick and easy access
to autopatches.

User Friendly Keyboard — uncluttered,
user-friendly design for ease of operation.

ADVANCED FEATURES

Power Saver - reduces the current drain
to 35 mA (avg. Rx) for battery conservation
and extended operating time,

Low Power Option — switch to | W output
power to extend your operating time when
high power isn't required.

40 Memory Channels = store all repeater
information independently,

Memory Transfer — the contents of a
memory channel are transferred into VFO,
and the YFO mode is automatically
selected, to assure quick and easy

QSY’ing.
5 DTMF Auto Dial Memories — for quick

and easy autopatching to frequently used
telephone numbers.

Selectable DTMF Autodial Digit Duration -

adjust your DTMF speed to the decode
capabilities of the repeater.

Need more information?
Call our brochure hotline:

(206) 450-6088

SAVE 510.90

when you buy the IC-2GXAT
betore 2/28/95

MAXIMUM POWER

7 W Qutput Power — one of the highest
powers available in a handheld (nominal
with 13.5 V DC or the optional BP-132A
battery pack). The BP-132A battery pack
provides more than enough power to reach
those fringe areas, and a long lasting 600
mAh too!

NEW IC-2GXATHP!

New HP
version comes
with 7 watts
of power

— Standard!

DURABLE CONSTRUCTION

Die-cust Aluminum Rear Case — will with-
stand the demands of rugged outdoor use.

Splash Resistant Body — maintains perfor-
mance in harsh outdoor environments.

Rated JIS 11 for splash resistance, the 1C-2GXAT
is buill to withstand rugged outdoor use.

OTHER GREAT FEATURES

= High Sensitivity: 0.18 pV for 12 dB SINAD

» Multiple Scan Modes

= Monitor Function

» SET mode to customize transceiver operation

* Display lighting with 5 second timer

= Subaudible tone encoder, tone squelch and
pocket beep

« Optional pager and code squelch

* BP-160 (3 W, 700 mAh) battery pack, wall charger,
belt clip and hand strap come standard

= 8 tuning steps (5, 10, 12,5, 15, 20, 25, 30 or 50 kHz)

# Call Channel

= [com compatible accessories

ICOM America, lnc, 2380-116th dve, N.E, Bellevise, Wi 9E004
All stated spﬁlfun‘lmrﬁ subject fo :hun withou! nafice or ohligations.
Al ICOM rodios significantly sxcsed Ff tuiuiu!mns limifing sparious

emigions. The ICOM logo is o registered Irademark of [COM, e
ZEXNAT 294Y

ICOM



ST ARTEK internATIONAL INC.
FF.'EQ UENCY COUNTERS

FIND *" REQUENCIES FAST with the Starg j ATH™ Series
Four u 0 TRIGGER & HOLD Models, TWO Pr d Below $200!!

m sy ATH ™ SERIES FEATURES:

1 :
‘ ‘h ® Easy to use - simple controls

\ “ 0 | | ® Ultra fast response time
H '\ e W2 ® Extra BRIGHT LED digits
wx B ra _ ey ® AC or Battery operation
: S ® Maximized sensitivity

ok Wy

ACCESSORIES

#CC-90 Soft Case for all models.....................512.

#TA-90 Telescope BNC antenna....................... 12,

#TA-90-L Telescope Elbow BNC antenna ...........16.

#RD-150 150 MHZ Rubber Duck antenna...........16.

#RD-2750 27 & 50 MHZ Rubber Duck antenna....28.
450 MHZ Rubber Duck antenna .......... 16.
Cellular phone band RD antenna.........29.

ABOVE 7 items, SAVE $3099. |

| #M-207-IC Interface Cable MFJ ant. analyzers...... :
L #P-110 200 MHZ 1X-10X probe........covmeeenienndd. B

Low Pass, Audio pru:al}e .........................
DII‘E“E‘[ 51} EIHM prc}bp
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SohE

1200 MHZ 1500 MHZ
Digin e enea e | AUTO TRIGGER & HOLD ~ YES YES

305_561 271 . Al instr ggﬁﬂ GRS SIGNAL BAR GRAPH NO YES
i rue: ocket Size oo T DATTEOY IND | ey vEe.

LOW BATTERY IND. NO YES
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A @ -~ Ueep, <14 cubic in. Wl 7T\el5 NO NO e
B el OPTION #HST-15 is a high accuracy, high stability, time base upgrade that B
= can be ordered with any ATH series model (0.2PPM TCXO)... ..$100. [

........
.....
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#L.P-60 DC - 60 MHZ #BP-150 130 - EDD MHZ
#HP-400 400 - 1500 MHZ #HP-800 800 - 2000 MHZ
#BP-4 AII 4 Filters $189
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500 MHz SPECTRUM ANALYZER $895

6"x12"x 16" (Hx W x D)
(only 16 LB)

SA1800C SHOWN
$2295.00

1-1300 MHz In One Sweep $1895 MADE IN THE USA

ALLNEw SPECTRUM DISPLAY MONITOR pLus FULL FUNCTION SPECTRUM ANALYZER

LET THE SAS00A SPOT THOSE HIDDEN SIGNALS
The SAS00A easily attaches to any receiver IF output jack. Providing
a panoramic signal display of your 1-30 MHz and 30 to 2000 MHz
scanner or communication receiver. The SASO00A is a Professional
Spectrum Surveillance Technology Monitor. A Full Function Spectrum
Analyzer with +/- 5SKHz Narrow Band Filter, Center Freq. Display, 50
MHz Marker Generator. Capable of Tuning Duplexes, Amps, Filters
Receivers, Transmitters & Perform EMI, RFL, FCC, Testing. SAS00A
First affordable Professional Spectrum Monitor/Analyzer for all

serions Ham Radio and Radio Monitoring Operators. just $895.00

.2-1.36Hz SA1300B THE ULTIMATE row cost ANALYZER
Quality & Performance that's what ITC Spectrum Analyzers are
known for. 80 dB on Screen, -110 dBm Sensitivity, Center Frequency
Display, +/- 5KHz Narrow Band Filter (for 5KHz resolution band
width) 50 MHz Marker. DISPERSION ZOOM, Baseline Clipper,
Sweep Speed, Adjustable Video Filter, 40dB of Input Attenuation .

Standard on all ADVANTAGE Spectrum Analyzer specials. The
SA1300B and SA1800C provide Laboratory Performance at a fraction
of the normal cost. The SA1300B $1895.00 -SA1800C 2-1.3GHz &

8-1.8GHz $2295.00. Add a 1.3GHz Tracking Generator to any unit

1.3GHz FREQUENCY COUNTER .001 ppm

$479.00

1509002 CERTIFIED
FIVE YEAR
WARRANTEE
REG. PRICE $599.00
SAVE §$120.00

Laboratory Performance PROCESSOR STABILIZED OVEN OSCILLATOR .001 ppm

ITC FC1300: the first truly Accurate low cost Frequency Counter. Accuracy 1s the #1 Frequency Counter
Requirement. The $200 - $800 counters being advertised the past few years are but toys when it comes to accuracy.
These guess-so-matic units are off 5 to 10 PPM over temperature & time (That's +/- 6,000 -13,000 Hz at 1.3 GHz)
The FC1300 is accurate to within +/-13 Hz at 1.3 GHz 0-40 degrees C. Sensitivity is < 5SmV 1Hz to 13 GHz,
50 Ohm & 1 Meg Ohm inputs, LP filter, 1x -10x mput Att. Frequency Measurement, Period Averaging, Time
Interval, External Counter, Freq. Ratio, Hold & Reset Functions, 4 Gate times .01 to 10 Sec. Tired of guess-so-matic
Counters: Serious About Accuracy: Ready to step up to Laboratory Performance Accuracy: Call Today & Order

ADVANTAGE INSTRUMENTS CORP. MASTER CARD -VISA - DISCOVER - AMX

3817 S. CARSON ST. #818 CARSON CITY NV. 89701 Terms: COD - Check - Money Order
702-885-0234 FAX 702-885-7600 Call Toll Free 800-566-1818 - BBS 310-549-0321

Call 800-566-1818

To Order or Info.
Free 1995 Catalog

ADVANTAGE
Carries a full line of
Scopes - Analyzers
Frequency Counters

Generators
LCR Bridges & DMM'S

PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION, F.0.B. CARSON CITY NV. NV. RESIDENTS ADD SALES TAX.

CIRCLE 149 ON READER SERVICE CARD



THE TEAM

PUBLISHER/EDITOR
Wayne Green W2NSD/

MANAGING EDITOR
Hope Currier

SENIOR/TECHNICAL EDITOR
Charles Warrington WA1RZW

EDITORIAL ASSOCIATE
Joyce Sawtelle

CONTRIBUTING EDITORS
Bill Brown WBBELK

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

Chuck Houghton WBBIGP
Dr. Marc Leavey WA3AJR
Andy MacAllister WASZIB
Joe Moell KBGOV

Carole Perry WB2MGP
Jeffrey Sloman N1EWO

ADVERTISING SALES MANAGER
Dan Hamper

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

FAX: 1-603-924-9327

TECHNICAL DRAWINGS
Charles Warrington WA1RZW

GRAPHIC DESIGN
Suzanne Self

GRAPHIC SERVICES
FilmWorks, Inc.
Antrim NH

GRAPHICS MANAGER
Linda Drew

CIRCULATION MANAGER
Harvey Chandler

To subscribe: 1-800-289-0388

WAYNE GREEN, INC.

Editorial Offices

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

FAX: 1-603-924-9327

Subscription Services
1-800-289-0388

Foreign Subscribers
1-609-461-8432

= Amateur

'Radio Today

TABLE OF CONTENTS

February 1995
Issue #413

FEATURES

18 Dual Bi-Square Loop for HF

Try this easy, low-cost approach on 20 and 2 meters..........ooecivveecneeenne. . . KEDKZ
22 Reading Morse Code on Your PC
Decipher Morse code right off the air, or improve your own fist. ..............W6PRO

46 Cheap Dual-Band Yagi

A fine VHF/UHF beam made from old TV antennas...............

52 Grounding and Lightning Protection, Part 1

Protect your shack and yourself from lightning...........c......

REVIEWS

10 The Yaesu FT-900AT HF Transceiver

Base station performance from a compact mobile rig! .............ccuee.... WB2WIK/6

28 Midland Corporation Models 18-405 and 18-410 Base Station Antennas

Good VHF/UHF performance at a moderate price....................

38 The Sentech
Model Q144-8
2 Meter Quagi
Antenna
Take another look
at this VHF
workhorse.
ceeeeennen WB2WIK/6

42 Radio Shack’s
DSP-40
A low-cost Digital
Signal Processor
you can add on.
SR Y1 C 18

vernnneeennen o RADNAN

sisseasa N OUCH]

sonnsesisminsss ik VB

32 Down East Microwave's DEM 144-28K and DEM 222-28K Linear Transverters

A big step forward in transverter design. ........ccccoeeiieciiiiricnicccnciinie e K T2B

L el . 1 A et e - - = L e
i Lot L g K e £ A e T RhEs i Eik s T S e
i T R e A TR e B L R e e b .
S T R, & S e T . F LA e L i

fH

_________

DEPARTMENTS

70 Above and Beyond
73 Ad Index
74 Ask Kaboom

81 Barter 'n’ Buy
60 Carr’s Corner
80 Dealer Directory
17 Feedback Index
64 Hams with Class
56 Hamsats
66 Homing In

6 Letters

4 Never Say Die
88 New Products
81 Propagation
65 QRP

8 QRX
62 RTTY Loop
78 Special Events

The Yaesu FT-900 with front subpanel detached and resting
below the main radio body. See the review on page 10.

FEEDBACK...
FEEDBACK!

It's like being there—right
here in our offices! How?
Just take advantage of our
FEEDBACK list on
page 17. You'll notice a
feedback number at the
beginning of each article
and column. We'd like
you to rate what you read
&0 that we can print what
types of things you like
best.

On the cover: A sky view of the satellite antennas at the recent AMSAT Space Symposium in COriando, Florida. (Photo by George
E. Caswell Sr. K1MON.) Inset: Rob KDEEWT, age 12, operates the new Yaesu FT-900 in real contest conditions. (Photo by Steve
Katz WB2WIK/6.) One-year subscription extensions go to each of these photographers in the 73 Photo Search.

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

Write to 73 Amateur Radio Today,
Reprints, 70 Route 202N,
Peterborough, NH 03458.

Printed in the U.S.A. by Quad
Graphics, Thomaston, Georgia.

FB

Editorial Offices
70 Route 202N

Peterborough NH 03458
phone: 603-924-0058

Advertising Offices
70 Route 202N

Peterborough NH 03458
phone: 800-274-7373

Circulation Offices
70 Route 202N

Peterborough NH 03458
phone: 603-824-0058

Manuscripts Contributions in the form of manuscripts with drawings and/or photographs are wel-
come and will be considered for possible publication. We can assume no responsibility for loss or
damage to any material. Please enclose a stamped, self-addressed envelope with each submission.
Payment for the use of any unsolicited material will be made upon publication. Please submit all ma-
terial on disk as an |BM-compatible ASCII file. All contributions should be directed to the 73 editorial
offices. “How to Write for 73 " guidelines are available upon request. US citizens must include their

Social Security number with submitted manuscripts.

73 Amateur Radio Today (ISSN 1052-2522) is published monthly by Wayne Green Inc., 70 Route
202 North, Peterborough NH 03458. Entire contents ©1994 by Wayne Green Inc. No part of this
publication may be reproduced without written permisson of the publisher. For Subscription Services,
write to 73 Amateur Radio Today, P.O. Box 7693, Riverton NJ 08077-7693, or call 1-800-289-0388.
The subscription rate is: one year $24.97, two years $39.97; Canada: $34.21 for one year, $57.75 for
two years, including postage and 7% GST. Foreign postage: $19.00 surface or $42.00 airmail addi-
tional per year. All foreign orders must be accompanied by payment in US funds. Second class
postage paid at Peterborough, NH, and at additional mailing offices. Canadian second class mail reg-

istration #178101. Canadian GST

registration #125393314. Microfilm Edition—University Microfilm,

Ann Arbor M| 48106, POSTMASTER: Send address changes to 73 Amateur Radio Today, P.O. Box

7693, Riverton NJ 0B077-7693.

Contract: A picture is worth a thousand words, but a good picture is worth a year of 73! You are
therefore ordered to take your camera with you and capture a fine ham radio photo to grace an
upcoming issue of your favorite magazine. Enter the 73 Photo Search today!

73 Amateur Radio Today = February, 1995 3




Number 1 on your Feedback card

NEVER SAY DIE
Wayne Green W2NSD/1

Odd Coincidence

The next time you're short of things
to talk about on the air . . . like proba-
bly your next QSO . . . there's some-
thing that'll get you some attention.

First, a little background. Last
month | wrote about life vs. matter.
I've always been interested in anoma-
lies, so I've got quite a library of books
about odd things that have happened.
Such as the books by Charles Fort
and Frank Edwards. I've got shelves
of UFO books, books on reincarna-
tion, ESP, past lives, out of body
experiences (OBEs), near death
experiences (NDEs), psychics, and
so on. All of these fields have been
carefully researched, so if you
categorically think the whole business
is hooey, it's because you haven't
done your homework. It's easy 10 be
sure of something you know little
about.

One of the sclentists | met at the
Maui cold fusion conference was Dr.
M. Srinivasan (Chino), the Associate
Director of the Bhabha Atomic Re-
search Center in Bombay. Since I'd
met another Dr. M. Srinivasan at a
subtle energies conference a few
months before, | wondered if Chino
was any relation. The first one had
asked me to critique his book on
Earth Energies. Nope, no relation.

Chino is on the “Cold Fusion" mag-
azine board of scientific advisors, so
I've been keeping in touch with him.
He sent me a copy of a newspaper
series he'd written about extra-senso-
ry perception of nuclear structure and
atomic particles.

A hundred years ago people were
much more interested in psychic phe-
nomena than they are today. Ouija
boards and seances were common.
We tend to laugh at all that nonsense
now, chuckling at the naiveté of the
18th century, but that's only because
so few of us have read the literature.

In 1885, one hundred years ago,
Annie Besant and C.W. Leadbeater
clairvoyantly observed and document-
ed in detail the structure of all 82 nat-
urally occurring elements, right down
to the sub-quark level, including iso-
topes. The two were eminent
theosophists and authored dozens of
books on subjects such as life after
death, reincarnation, and the astral
plane.

It was these two people who dis-
covered Jiddu Krishnamurti when he
was 12 years old and predicted he
would grow up to be a world teacher.
I've read many of Krishnamurti's
books and attended his lectures, so |
know what an incredible person he
was.
Besant and Leadbeater started
with hydrogen, the simplest element.
They found that it was made up of 18
subatomic particles which they chris-
tened Uitimate Physical Atoms
(UPAs). They reported that the other
elements were made up of the same
subatomic particles, but whose num-
bers increased in multiples of 18. This
was done well before Rutherford dis-
covered the atomic nucleus in 1911,
In the 1920s the Bohr-Schridinger hy-
drogen model had one proton with
one electron orbiting around it. There
was no way for there to be 18 parti-
cles in the hydrogen atom, much less
the 4,267 particles the clairvoyants
had counted in a uranium atom.

Of course, in 1963 Gell-Mann and
Zweig discovered that the proton and
neutron are each made up of six
quarks, each of which is made up of
two types of three smaller sub quarks.
18. I'm currently reading Gell-Mann's
recent book, The Jaguar And The
Quark, which is fascinating. Look for it.

A trained Yogi can see hidden,
small or distant things. He can not on-
ly magnify (micro-psi) things, but can
slow down their action. In 1991 a
Canadian, Ronald Cowen, who had
been practicing meditation for several
years, when he read about this, tried it
out and found that he too could visual-
ize Micro Physical Atoms (MPAs) and
their UPAs. Cowen went on to do
something even Besant and Lead-
beater hadn't been able to do, he pro-
vided a description of the structure of
a single electron.

Besant and Leadbeater spent
years clairvoyantly examining all of
the elements. They found that by di-
viding the number of UPAs by 18 they
arrived at the atomic weight for each
element. They discovered that several
elements had two sets of UPAs, and
this was five years before Aston's dis-
covery of isotopes in 1912. They were
surprisingly accurate in their esti-
mates of atomic weights and their

placement in the periodic chart. They
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even discovered five elements which
were unknown to science at the time
of their work.

Their drawings of the UPAs (sub-
quarks) are surprisingly similar to
those in a pre-publication edition of a
book James Carer recently sent me
on his proposed new model of atomic
structure. These UPAs seem 1o be
made up of toroidial-shaped spinning
helixes of energy. They counted spi-
rals or whorls and found there were
seven levels of them. The first layer
had 10 whorls. Each of these were
made up of 1,680 turns of helical
coils, and so on down for al leasl sev-
en levels of abstraction. Coils made
out of coils, made out of coils.

This configuration was confirmed in
1992 by Cowen and reported S.M.
Phillips. An earlier micro-psi re-
searcher, Edwin Babbitt, published a
book in 1878 which showed a dia-
gram that looks much like the UPAs of
Besant and Leadbeater. When you
consider that the latest theories on
protons and electrons is that they are
actually tiny vortices of some sort of
field, and not particles at all, you can
sea@ why the clairvoyants have had a
problem describing what they've
seen. And how amazingly accurate
their descriptions have been.

Now, how did these clairvoyants
manage to visualize and describe
atomic structures which scientists
have had to use enormous cyclotrons
and Van Der Graaff accelerators to
view? Can you see why |'ve been urg-
ing researchers to look into the power
ol the mind? It appears that this is a
tool which can be used to investigate
not only the micro-universe, but also
the macro . . . as well as helping us 10
learn more about life itself . . . and
death.

| suspect that no American scien-
tist would never dare to publish such
an article. He'd be ridiculed by other
scientists for even suggesting that the
work of Besan! and Leadbeater was
anything more than just lucky guess-
es. Micro-psi, indeed! Buncha crap.
Loony. Crack-pot.

Well, as I've mentioned before,
since getting involved with coid fusion
I've been excited to meet as many re-
spected scientists as | have who do
have open minds. These are truly ex-
citing times.

My Frustration

When | give talks at hamfests and
conventions | often ask for a show of
hands. How many of you are involved
with working DX? Contests? Home
construction? How many have been
on a DXpedition? How many are ac-
tive above 450 MHz? How many on
RTTY? Packet? Slow-scan? Foxhunt-
ing? Satellites? And so on through
the major ham activities open 1o us.

The discouraging par is the pitiful
showing of hands. One, two . . . often
none. What does it take to gel you off
dead center? Here we are in the mid-
die of an extravagant banquet and
you are nibbling a cracker. Even
those who are devoting what's left of
their lives to rag-chewing aren't talk-
ing about anything much. The rig
here is . . . blah, blah. Hell's belis,
read some books and make your con-
tacts interesting.

When | write about the interesting
things I've done in amateur radio | get
tagged as a braggart and an ego
case. All I'm trying o do is get you off
your duff and into life. I'm busier than
all hell, yet somehow I've managed to
work seven states on 10 GHz. I've
worked 100 countries on 20m in one
weekend. I've DXed from Nepal,
Lesotho, Swaziland, New Caledonia,
and Sabah. And if you think all this
takes big money, you haven't both-
ered to read my books. It doesn't cost
much to do things, it just takes some
determination.

I've had a ball on RTTY, on packet,
on slow-scan, and so on. Well, | want
to somehow goad you into sharing
the fun I've had. | love good music, so
I've been doing my best to gel people
to enjoy it with me. | wish you could
see the letters I've been getting from
people thanking me for my Scott
Kirby ragtime CDs. Scott has turned
into a giant in ragtime. And the piles
of mail thanking me for the over a
hundred sampler CDs I've produced.
| also get letters thanking me for
putting readers onto some of the
more exciting books |'ve read.

Yes, | go to the movies about once
a week. And | watch some TV too.
But mostly | read, write, and try to
keep my many businesses going de-
spite occasional treachery by trusted
assistants. I'm not on the air as much
as I'd like, but that's your fault. When
| do get on | quickly get bored with
routine QSOs. 90% of the chaps | run
into on 20m seem to be retired and
doing nothing further with their lives. |
want to know what they've read re-
cently that I'd enjoy. | want to know
what they've done lately that | might
enjoy. It wouldn't take a lot of push to
get me involved with sky diving, ultra-
lites, and things like that. If someone
opens a new area for ham adventure,
I'll be out there in front.

Instead of pioneering we're all
wrapped up with homosexuals suing
the League to force them to run ads in
QST soliciting members, with seeing
who can be the most loathsome on

Continued on page 75



Rl
o ﬁ?f—g“ﬂt@twmhw

N

%%g—%;_{f%}

MET

MODERN, MULTI-BAND ANTENNA SYSTEMS

Modern, f]igh-peﬁunnanne stations use COMET Antennas, Duplexers, Triplexers and Accessories! COMET products are designed to provide
an exceptional level of signal quality and coverage area. Whether operating mobile or from your base station, COMET products make you
sound good. No other product line has the selection, convenience, quality and performance!

DUAL-BAND MOBILE ANTENNAS

B
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S

FL-67S Dual-Band 146/446MHz w/Fold-Over, No Ground Plane Required

Gain & Wave: VSWR: Max Power. Length:  Connector:
146MHz 4.50Bi % wave 1571 orless 150watts 411" Gold Plated PL-259
446MHz 7.2dBi % wave x 3

OSSN

FL-62S Dual-Band 146/446MHz w/Fold-Over, No Ground Plane Required

Gain & Wava: VSWA: Max Power: Length:  Connector:
146MHz 3.5dBi % wave 1.5:1 orless 150 watts 35 Gold Plated PL-259
A446MHz 6.0dBi 56 wave x 2

SB-7/SB-TNMD Dual-Band 146/446MHz w/Fold-Over, No Ground Plane Required

Gain & Wave: VSWR: Max Power. Length:  Connecior:
146MHz 4.50Bi %6 wave  1.5:1 or less  70W FM 4'7 PL-259 or
center-loaded NMO style

A46MHz 7.2dBi 2 wave x 3

[ F— JANA

SB-5/SB-5NMO Dual-Band 146/446MHz w/Fold-Over, No Ground Plane Required

Gain & Wave: VSWR: Max Power. Length:  Connector:
146MHz 3.0dBi Yo wave ~ 1.5:1 orless 120W FM 38 PL-239 or

446MHz 5.5dBi %% wave x 2 NMO style

SB-2/SB-2NM0 Dual-Band 146/446MHz

Gain & Wave: VSIWA: Max Power: Length:  Connecior:
146MHz 2.15dBi Yawave  1.5:1 orless BOW FM 18 PL-259 or

446MHz 3.8dBi %% wave NMO style

B-10/B-10NMO Dual-Band 146/446MHz, Cellular Look-a-like

N

Gain & Wave: VSWR: Max Power: Lenath: Connector;
146MHz 0dBi Yo wave 151 orless  5OWFM 12" PL-259 or

446MHz 2.150Bi 1% wave NMO style

B .- ER T i VR e e

B-20/B-20NMO Dual-Band 146/446MHz, Cellular Appearance,

No Ground Plane Required

Gain & Wave: VSWA: Max Power: Length: Connector:
146MHz 2.15dBi ‘2 wave  1.5:1orless 50 watls 30" PL-259 or

446MHz 5.0dBi %8 wave x2 NMO style

B e

SB-25/SB-25NM0 Mono-Band 146MHz w/Fold-Over, No Ground Plane Required

Gain & Wave: VSWR: Max Power. Length:  Connector:
146MHz 4.1dBi s wave 151 orless 100W FW 49 PL-259 or
center loaded NMO style

A

MINI SPEAKER/MIC

HM-P2K/F

Mini spkr/mic featuring full
TR/RX quality!

Light weight, extramaly
small: 1'x2" with collar
pocket clip,

COMET products are available from
most major dealers. For customer
service, or a complete catalog,
lease call us at 800/962-2611.
e're confident COMET products
and accessories will enable you o
enjoy Amateur Radio to its fullest!

neeco . NGG COMPANIES

‘ 1275 North Grove Street :
HM-P2K K od V
NCG A?_naﬁirgﬂ E{%E?Eﬂﬁ HM.PIF: fcomiYaesy
R [(: ,ﬁ;{ E'? 14) 630-7024 Standard/Alinco/ste.

gﬁﬁﬁ%ﬂ-

MOBILE
ANTENNA
PRODUCTS

X it e s o

TRI-BAND MOBILE ANTENNAS

GX-224/224NM0 Tri-Band 146/220/446MHz, w/Fold-Over, No Ground Plane Required

Gain & Wave: VSWR: Max Power: Length: Connector:
146MHz 2.15dBi ¥ wave 1.5:1 100 watts 3! PL-259 or NMO style
220MHz 3.6dBi 36 wave or less

446MHz 6.0dBi %% wave x 2

FJ-158 Tri-Band 52/146/446MHz w/Fold-Over

Gain & Wave; VSWR: Max Power; Length: Connector:

52MHz 2.15dBi ¥ wave 151 120WFM 410 PL-259

146MHz 4.5dBi %6 wave or less

446MHz 7.2dBi 5% wave x 3

HF MOBILE AND HT ANTENNAS

-
-

- !

HA-45 Quad-Band HF40/*(20)/15/12/10 Meters w/Fold-Over ;ﬂ“’::
Wave: VSWR: Weight: Length: Max Power: Connecior: {&Eﬁ}
Yiwave 21orless 1lb.140z2 44 120W SS8 PL-259

(200W SSB 28MHz)

*L-14HS Optional 20 Meter Cail

SH-55 Super Flexible 146/446MHz HT Antenna

Gain & Wave; Max Power: Length:
146MHz 1.5dBi e wave 10 watls 15.5°
446MHz 3.2dBi % wave x 2
B

CH-T225A High Gain HT Antenna

Gain & Wave: 1460MHz 3.0d8i > wave
446MHz 5.508i & wave x 2

Max Power: 50 watts

Length: 35", 2 sections, 18" each
Connector; BNC

Connector:
BNC

CH-32 Miracle Baby
146/446MHz HT Antenna ¢
Gain & Wave: 0dB Y& wave §
Max Power: 10 watts '
Length: 1.75"
Conneclor: BNC

DUPLEXERS AND MOBILE MOUNTS

CF-4106K, I, J,

i 146/446MHz

Band Pass, Ins Loss, Max Pwr.
1.3-150MHz, 0.1dB, 800w PEP
400-540MHz, 0.24B, 500w PEP

RS-21

Trunk, hatchback,
rear daar (van,
nlazer, etc.}
mount; Adjustable

isolation: 6JdE to virtually ANY
CONNECTORS: angle. Bubber-
4160K 41601 4160 b, | Coated base
Output: $0-239 50-239 50-239 29| protects vehicle
Low In; PL-258 PL-258 50-239 paint.
High In; PL-259 N-Male S0-239
Y Ws-1M
=
\ n
‘ Multi-Adjustable
2:}}3“:_} Window Clip
Mount,
RS-820 115 feet ofhigh = AN
Heavy-Duty, Low Profile quality coax, ‘.:\.
Trunk Lip ar Hatch Back Gold-plated LIHF
Mouni. Rubber-coated @ Conns. for
hase protects vehicle Antennas up to
paint. 40" in height.
CH-5M Deluxe
S04M standard Cable Assembly
Cable Assembly 13 feet double shielded

13.5 faet of low loss Coax.
Gold plated UHF (PL-258/
. | 50-239) connectors.

very low loss coax + 12°
RG-168 teflon coax. Gold
plated UHF {PL-258/50-

305M standard 2391 connectors.

Cable Assembl CGK-5M5 Dpeluye
same as 3040, but 17 Cable Assembly

fael of coax Same as CK-5M. but 17

feat of coax




LETTERS

Number 2 on your Feedback card

Jose L. Rivera KP4FMD, Orlando
FL We couldn't believe our eyes when
we saw our photograph on the cover of
your magazine (November 1994). This
was really a wonderful surprise. My
wife and | would like to thank the 73
Photo Search committee for taking the
time to examine and select the picture.

Thanks for the extended subscrip-
tion, and the best of luck.

Cleve Svetlik KBNZV, Pepper Pike
OH Wayne, this letter has been years
in coming. Following your advice, | be-
came involved in politics on a local lev-
el about 20 years ago, which has eat-
en up a lot of my free time. | do feel
that | have been able 1o make a differ-
ence in our community, and above all,
| have found the experience to be grat-
ifying.

It was a lot of years ago when | first
met you personally at your apartment
~in New York City, where | first sub-
scribed to 73. | felt then, and continue
to feel, that you are one of the few
people who recognize the big picture
when it comes to government and its
relationship to amateur radio privi-
leges. If the Feds really wanted to,
they could wipe out the amateur ser-
vice and sell the frequencies to the
highest bidder. Oh, they would not do it
in one fell swoop, they would just con-
tinue to nibble away at the frequency
allotments until nothing is left.

Selling frequencies is a rather new
concept. The Federal Government
cannot get enough money from the
poor taxpayer, so they have gone to
selling frequencies to bolster their in-
come. In a similar vein, OSHA has
raised their fines again and again un-
der the guise of safety to help cover
the cost of their agency. One can won-
der what is happening to all the money
taxpayers send to Washington. |
thought it was for running the govern-
ment.

One would hope that the ARRL
would be a positive and strong force
representing amateurs, especially in
our relationship to the Federal Govern-
ment. As you have so ably pointed out
over the years, such is not the case.
An effective ARRL would include the
principles of fighting for every possible
frequency, every possible mode of op-
eration, and the absolute minimum of
requirements and restrictions to obtain
a license. Instead, we got incentive li-
censing and more restrictions. As you
s0 ably put it, past ARRL actions have
almost killed the hobby.

Some of the hams | talk to still hold
the myopic view of requiring stiff code
requirements to obtain a license. They
don't want to hear the arguments that
code is only one method of communi-
cating. They also don't understand (or
even think about or use) any of the
computer-based systems or satellites,
and never intend to. So . . . let them
be. Let them have their own frequency
assignments for CW. But do not let
their opinion regulate other hams who

From the Ham Shack

wish to communicate using different
modes, and above all do not let such
people dictate stiff code requirements
for others who wish to obtain a license
but for whom the code requirements
are a stumbling block. It is unfair, un-
just and discriminatory. There should
be room for everybody in our hobby.

Wayne, in my work as a consulting
engineer | come into contact with
many electrical and computer engi-
neering folks. | get to know many of
them personally since our projects
tend to require many visits before the
job is completed. | usually ask if they
have had any interest in amateur ra-
dio, and many times | get a positive re-
sponse, Over 90 percent of those who
showed interest but did not obtain a li-
cense indicated that the code require-
ment was the reason why they turned
their back on amateur radio. Since the
advent of the no-code license, of the
few people | have talked to, the inac-
cessibility of the lower frequency
bands dulled their interest. We need
these people.

Wayne, please keep the pressure
on to get rid of the code requirement,
or at least reduce it to 5 wpm for Gen-
eral Class. This can do nothing but
help our hobby:.

Cleve—Ah, the synchronicity of
Great Minds. My November 1994 Ra-
dio Fun editorial proposed that the
Tech-Plus ticket be grandfathered to
General.

With the diminished relevancy of
CW, there would seem to be no further
need for the 13-per skill obstacle. This
would reduce the cost of licensing and
speed it up at a time when the FCC
has fallen seriously behind in issuing li-
censes. It would also simplify (lower
the cost) of monitoring and enforce-
ment.

The entry of 175,000 new General
Class licenses to the low bands would
generate a needed growth of the ama-
teur radio industry. The ensuing in-
crease in activity on the low bands
would, in tum, encourage the develop-
ment and pioneering of more frequen-
cy-saving technologies and practices.

The increased interest in activity
would tend to altract more newcomers.
With there being a direct connection
between technology and gross prod-
uct, this would tend to attract more
youngsters to high-tech careers, and
thus increase America’s ability to com-
pete with other high-tech countries. . . .
Wayne

Steve Katz WB2WIK/6é, Chats-
worth CA Wayne, | read your editorial
in the December 1994 issue of 73 (I al-
ways do) and must agree that while
you're hitting the nail squarely on the
head, most seem to be missing the
message regarding America still being
the Land of Opportunity. You suggest
that folks do something they like to do
anyway, get really good at it, and then
reap the profits. Know who the real ex-
perts are at this? The professional
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sports players. Most of 'em would be
playing their sport out on the street,
anyway, if they couldn’t find profes-
sional employment. the really good
ones make millions of dollars a year to
do something they like to do, anyway.
Perfect example of hobby becoming
profession.

| love basketball but lacked the nec-
essary physical attributes to achieve a
professional level of play when | was
young enough to pursue it; now I'd do
better, but I'm too old. So, that one’s
out. Photography is another of my hob-
bies, and | have lots of great equip-
ment already . . . nah, too many shut-
terbugs out there. Competition's too
fierce, and a lot of those guys are real-
ly good. | like to ski, but not well
enough to compete or teach. So much
for that one. Swimming? Yep, I'm real
good at that and did have professional
instruction from an ex-Olympian as a
kid. I've taught swimming before and
it's fun. Nah, the kids don't listen and
the grownups already have such bad
habits. It doesn't pay well enough for
the aggravation.

What about—gasp—ham radio?
Can’'t make very much money instruct-
ing beginners. It's illegal to charge
more than the FCC-prescribed fees for
testing. Hmnmm. Gotta be a way. How
about doing ham-related stuff that no-
body else wants to do? Wow!

| started a business assembling and
installing antennas and towers for
hams. Ya know, doing it right, so things
really work and stay up for decades,
not months. After 28+ years of ham-
ming and installing my own towers and
antennas at a number of sites, | ought
to be qualified for this one. OK, to be
legit you need a contractor’s license.
What's involved there? Five years min-
imum field experience and taking a
lest. | walked into the test session
without a clue as to what would be on
the exam—passed first try. Proved the
“experience” portion by providing pho-
tocopies of invoices and payments re-
ceived for similar services. I'll be
darned, a contractor’'s license is no ob-
stacle at all.

| advertised mostly by word-of-
mouth and became booked solid for
months. Working in my spare time only
and charging $50 per hour (the going
rate), | made enough money to support
the hobby for the next century. | ex-
panded by selling leftover goods from
antenna installations at the local swap
meets. This reduced inventory costs to
nothing, and sold almost all materials
at a profit. Gosh, this isn't hard. | start-
ed a second business as a legitimate
distributor by obtaining a business li-
cense, registering with a Fictitious
Business name. A tax resale cerificate
is free from the state Board of Equal-
ization, and the forms take all of five
minutes monthly to complete and mail
in. S0, when is being in business going
to start being complicated?

As you know, being in business isn't
complicated at all. The waters get
muddy when you start hiring people,
paying benefits and so forth. But if one
can run a business single-handedly (or
make it a family venture by involving
the wife and kids), there's nothing to it.
Many businesses don't require a store-
front.

With the economy in the sad state it

is, the aerospace and defense indus-
tries laying off almost everybody, our
unfavorable balance of trade and mon-
etary exchange rate with Japan, and
the real estate market almost collaps-
ing, no time is better than today to start
a small business. | run businesses in
my spare time only and keep a regular
job, too, mostly for the benefits a large
employer can provide (group health in-
surance, for onel). But if my efforts
take off as | hope, I'll be able to pro-
vide my own benefits without relying
on any outside employment, and make
more money than any “regular” job
could possibly pay.

Ham radio affords us unique oppor-
tunities to advertise for free, if we're
discreet about it. Example: Joe Ham is
on the air discussing his dilemma of
how to install a tower on his lot without
his neighbors seeing cement mixers
and backhoes going back and forth,
raising a lot or curiosity and ire. | have
a possible solution. | call Joe and say,
“Gee, | might have the way to solve
your problem. If you'll give me your
telephone number, I'll call you to dis-
cuss it." | get the number, make the
call, and propose my services or fees
were made on the air. But the opportu-
nity for finding clientele surely exists,
and it's free. The "sale” still needs to
be made in person or on the landiine,
but the customers are out there on the
air every day.

Of course, we can always write
magazine articles. (Don't know if
you've noticed, but I've had a few
dozen published in 73 and RF over the
past couple of years.) Writing for the
hammy mags isn't complicated. All you
need is an idea and a sharp pencil. |
found some great deals on surplus
commercial, lab-quality test gear
(Hewlett Packard, Tektronix, General
Radio, etc.) and started assembling
my “home lab” years ago. Great way to
test out new gear on the market and
write product reviews. Once you're
published in a few of the ham journals,
it's easy to get published in profession-
al journals as well. Some of them even
pay pretty well for manuscripts (al-
though some don’t). My first
manuscript, written when | was 14
years old, was published in 73. That
was back in 1966. Since then, my stuff
has been accepted by TV Guide. Not
bad, eh?

Anybody with a lick of initiative can
make a business providing services for
ham radio operators, and it needn't
stop there. If you're good, word of
mouth will take over and you'll be get-
ting calls from non-hams. After being
in my little business about six months,
| started getting calls from CBers,
scanner listeners and other SWLs, and
even non-hobbyists who wanted TV
antennas installed. Then, calls started
coming in from public service agen-
cies, police and fire departments, re-
peater/paging system owners, and
then from Kenwood Communications
in Long Beach, who wanted new an-
tennas installed for their service de-
partment. I've literally had to turn away
business, there's just too much of it.

Maybe if you use some of us who
have succeeded in making a business
from ham radio as examples (I'm sure
you've heard from others!), the mes-
sage would finally get through.



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!

.......
BT .

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

+FCC type accepted for commercial
service in150 & 450 bands.

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

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

= Reverse Autopatch, two types.

«DTMF CONTROL: over 45 functions
can be controlled by 4-digit dtmf
command, via radio or telephone,

«Owner can inhibit autopatch or re-

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

«Change cw speed and tone. beep
delay, tail timer, and courtesy beep
type at any time by owner password
protected dtmf commands.

= Auxiliary receiver input for control or
cross linking repeaters.

¢ Color coded LED status indicators.

REP-200T Voice Message Repeater. as above, except
includes Digital Voice Recorder. Allows message up to 20 sec. to be
remotely recorded off the air and played back at user reguest by
DTMF command, or as a periodical voice id, or both. ...... Kit $1145, w&t only $1395

REP-200C Economy Repeater. Like REP-200, except uses
COR-6 Controller (na DTMF control or autopatch). Features real-voice
D e e KL QDY $795, W& $1095

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, wat $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’l
high band & uhft.
« TA51, 50-54, 143-174, 213-233
MHz .. .. kit $109, w&t $189.
« TA451: 420-475 MHz
Lo kit 5109, wit $189,
« TAS01. S02-928 MHz,
(0.5W out), w&t $219,

VHF & UHF AMPLIFIERS.

For fm, ssb, atv. Quiput 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 anywherel)
Flutter-proof hysteresis squelch;
kit $149, wit 5219,
« R451 FM RCVR, for 420-475 MHz.
Similar to above. . kit $149, w&t $219.
+« R901 FM RCVR, for 902-928MHz.
Triple-conversion, ... $169, wa&t $249,

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

s,i%? R76 MONITOR FM RCVR Kit for 10M, M, 73 MHz, 2M. hi-band. or 220

MHz. [F selectivity 60dB at +12kHz. Great for monitoring repeaters,
amateur calling frequencies, or packet radio frequencies, and for listen-
ing to commercial two-way radio, police/fire frequencies, or weather forecasts.
Good starter Kkit, too; easy to assemble and align. ..o 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 $2 for overseas air mail.)

» Order by mail, fax, or phone(9-12 am, 1-5 PM eastern time}.
* Min. 55 S&H charge for first pound plus add'l weight & insurance.
* Use VISA, Mastercard, check, or UPS C.0.D.

ACCESSORIES

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

CWID. Diode programmabile any time in
the field, ad;ustable tone, speed and
timer, i kit $59

COR-4. Cnmplete EDH and CWID all

on one board. CMOS logic for low power
consumption. EPROM programmed:
specify call, .. kit 99, wat $159

3

COR-6. COR &
Real Voice 1D
on one board.
Digital ic records
up to 20 seconds
of your voice.
Can record multiple id messages. Tail and
time-out timers, courtesy beep, solid-state
relay to key transmitter. kit 99 wt 5149

Versatile DVR-1 DIGITAL "-.*'{}|EE
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 xmtr id! May
also be used as a contest caller to play
back one or more messages through your
transmitter at the press of a switch. Used
as a radio notepad, it can record the
audio output of a receiver — up to 20 sec.
of anythmg you might want to recall later.
Play back as
often as you
like through a
small external
F speaker.  Ex-
-/ tensive man-
ual tells how
to use multiple
messages and
: adapt to many
applications.
................................... ~...kit $59, wat $99

TD-4 SELECTIVE CALLING Mod-

uig. Versatile dtmf controller with 1
latching outlp Mutes speaker until
someone calls by sending your 4-digit tt
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 $49, wéat 579

Low Cost GaAsFET

PREAMPS

LNG-(*)
ONLY $59

wired&tested

FEATURES:
* Very low noise: 0.7dB vhf, 0.8dB uhf
« High gain: 13-20dB, depends on freq
« Wide dynamic range - resist overload
= Stable: low-feedback dual-gate FET
*Specify tuning range: 26-30, 46-56, 137-152,
152-172, 210-230, 400-470, BOO-960 MHz.

LNW-(*)
MINIATURE
PREAMP

ONLY $2 G kit, 344 wiredtested

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

*Specify tuning range: 25-35, 35-55, 55-90,
90-120, 120-150, 150-200, 200-270, 400-500 MHz.

LNS-(*)
IN-LINE
PREAMP

ONLY $89 . $7119 wireastested

= 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.

TD-2 DTMF DECODER/ICONTROL-

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 389, wired & tested $148

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

A

1TD-3 SUBAUDIBLE TONE DE-
CODER/ENCODER. Adjustable for
any tone. Especially for repeaters, with
remote control activate/deactivate provi-
sions ............... kit $29, wired & tested $59

DATA MODEMS

MO-202 FSK DATA MODULATOR &
DE-202 FSK DEMODULATOR. Runupto
1200 baud digital signals through any fm
transmitter &
receiver.
Radio-link
computers, .
telemetry,

| [ kit ea $43, w&t ea $79

9600 BAUE} D!GITRL RF LINKS.
Low-cost packet networking system,
consisting of MO-96 Madem and special
versions of our 144, 220, or 450MHz FM
Transmitters and Receivers. Interface
directly with most TNC's. Fast diode-
switched PA's output 15 or 50W. CALL.

HELICAL RESONATOR
PREAMPS i

GaAs FET preamps B 3
with helical reson-
ators reduce inter-
mod & cross-band
interference in critical applications.
MODEL HRG-( * ), $80 vhf, $110 uhi.
=specify tuning range: 142-150, 150-162, 162-
174, 213-233, 420-470.

‘n;ﬁ%

ma.—n.._.-...._,h—_\._l

RECEIVING

CONVERTERS

LOW NOIise
convertars to
receive vhf
and uhf
bands on a
10M receiver.

e Input ranges avail:
144-146, 145-147,
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, wét in case $99.

TRANSMITTING
CONVERTERS

50-52,
146-148, 220-222,

136-138,

XV2 for vhif and XV4 for uhi. Models to
convert 10M ssb, cw, fm, etc. to 2M, 220,

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

Dur 32nd Year'

amlronics, inc.

65-D Moul Rd;

Hilton NY 14468-9535

Phone 716-392-9430 (fax 9420)
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Mumber 3 on your Feedback card

Capitol Ham

David Funderburk K4TPJ is among the
newest members of the United States House
of Representatives. Funderburk is not only an
amateur—he also holds a PhD and has
taught history at several North Carolina col-
leges. The 50-year-old Republican served as
U.S. Ambassador to Romania during the Rea-
gan years.

Funderburk describes himself as an “avid
amateur radio operator,” and holds a General
Class ticket. He represents North Carolina’s
2nd Congressional District. TNX Florida Skip,
Vol. 36, No. 12, December, 1994,

Tech Minus

Due to an apparent miscue at the FCC, a
lot of Technician Plus amateur operators have
been issued licenses which do not reflect their
code privileges. If you earned your Technician
Class ham ticket before March 16, 1987, you
are automatically a Tech Plus—meaning you
also passed a code test.

But the Commission’s computer has
coughed out an undetermined number of li-
censes without the Plus designation. If you
could fit into this category of operator, per-
haps you should take a closer look at your li-
cense.

If you were shorted the Plus designation,
write to the FCC explaining the situation. In-
clude information on your current license sta-
tus and effective date. Send a photocopy of
your license with the lefter. Address it to: Fed-
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Photo A. Kenneth M. Miller K6IR with the QCWA Distinguished Servie Aard.

eral Communications Commission, 1270 Fair-
field Road, Gettysburg, Pennsylvania 17325-
7245; FAX (717) 337-1541. The Commission
advises it will take from four to six weeks to
process the correction. TNX KC6IJE; Palo Al-
to Amateur Radio Association’'s "PAARA-
graphs” newsletter, December 1994.

Band Changes Proposed

The FCC has adopted a Notice of Pro-
posed Rule Making to convert a block of
spectrum from federal government to com-
mercial use, including two UHF bands cur-
rently available to amateurs on a secondary
basis with the government. The proposal calls
for reallocation of 2390-2400 MHz, 2402-2417
MHz, and 4660-4685 MHz to fixed and mobile
commercial use. (A 4660-4685 MHz change
would not affect amateurs.)

Under the Omnibus Budget Reconciliation
Act of 1993, the FCC is required to adopt
rules for such a move by February 10. A num-
ber of responses to the proposed changes
have been received by the Commission, in-
cluding many from the amateur community.
TNX Dayton Amateur Radio Association’s
newsletter “RF Carrier,” December 1994,

Dial Defense Surplus

Interested in restocking your ham shack
with Department of Defense surplus property?
A new toll free number has been instituted to
make it easier. Simply call (800) GOVT BUY
(B0O-468-8289).

The DOD Surplus Property Sales Program

is managed by the Defense Reutilization and
Marketing Service, a field activity of the De-
fense Logistics Agency, and is authorized to
sell government surplus stuff. Not just ships
and tanks, mind you, but office equipment,
sporting goods, furniture, tools, nuts and
bolts, and clothing, to name just a few.

The information is free, but be advised
that a lot of this surplus is sold by auction and
“as is."” Still, with the government shutting
down bases at a record clip, surplus is piling
up as never before, and may be worth looking
into.

Distinguished Service

The Quarter Century Wireless Association
has bestowed the coveted Distinguished Ser-
vice Award on Kenneth M. Miller K6IR (see
Photo A). The award was given at the 1994
QCWA National Convention at El Paso,
Texas. This award recognizes Miller's engi-
neering accomplishments and his leadership
of the Radio Club of America Scholarship Pro-
gram.

Mr. Miller's professional career has
spanned over four decades and three conti-
nents. He has served as an executive with
Lear Jet, Motorola, American Standard, The
Singer Company and others. Nice work Ken!

The Electronic Way

The FCC has released a seven-page order
amending its rules to reflect what it calls "non-
substantive procedural changes.” Among
these changes, the Commission will now per-
mit electronically-filed license appli-
cation data from VECs, although pa-
per applications will continue to be
accepted.

Also new is the following: To au-
thorize operation as soon as the new
license data appears in the new ama-
teur service licensee data base,
rather than the current system of
waiting for the license document to
be delivered. Details of how this will
be implemented are upcoming. The
“Technician Plus” designation will
now be treated as an official license
class. The Commission also plans to
mail a shorter license renewal form to
amateurs in advance of their expira-
tion date. TNX Badger State Smoke
Signals, December 1994; ARRL.

Update

In January's “QRX" column Dr,
Karl Meinzer of the AMSAT Phase 3-
D International Satellite Design Team
was mentioned with the wrong call-
sign. Karl's call is DJ4ZC. Sorry for

the mix-up. 73]
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Number 4 on your Feedback card

by Steve Katz WB2WIK/6

The Yaesu FT-900AT1
HF Transceliver

Yaesu U.S.A.

17210 Edwards Rd.

Cerritos CA 90701
Telephone: (310) 404-2700
Price Class: FT-900—81,499;
FT-900AT—51,699

Base station performance from a compact mobile rig!

hen given the opportunity to try out the

new Yaesu FT-900AT for a product review,
| thought, “"Neat! This is a rig | thought about
buying anyway—and now | can try one out be-
fore | do!" In early November 1994, FT-S900AT
serial number 41040690 arrived on my doorstep.
By the end of that same day, | had already made
41 contacts with the little rig and had a pretty
good feel for it, despite not having opened the
Operating Manual at all! That's what | call “user
friendly.”

Overview

The FT-S00AT is about as full-featured an HF
rig as there can be in such a tiny box: Measuring
only 238 x 93 x 253 mm (9.37 x 3.66 x 9.96") (W
x H x D) and weighing only 5.3 kg (11.66 Ibs.), it
packs “base-station” performance into a mobile-
sized radio. The FT-900 and FT-900AT are iden-
tical, except that the “"AT" version includes a
built-in automatic antenna tuning unit, the Yaesu
ATU-2 (which can be added to the '900 in the
field); however, the 'S00AT, which has the tuner
“factory installed,” costs a bit less than buying
the two units separately. All discussions herein,
except those specifically pertaining to antenna
tuner performance, apply to either model.

The rig features a general coverage receiver
(100 kHz through 30 MHz) and all-mode opera-
tion (CW, SSB, AM, FM, plus SSTV with
outboard converter and digital modes with
outboard TNC), delivering 100 watts PEP out-
put power (within the ham bands only) from its
sturdy, well-cooled transmitter. Output power
is adjustable by a front-panel control down to
approximately 1.5 watts for honest QRP work.
Frequency tuning is accomplished by a large,
easy-to-handle, rubber-coated VFO knob, or
by pushing “up® or “down” buttons on the sup-
plied push-to-talk microphone. The main dis-
play panel contains all the information needed
to understand every critical control setting, with
a large, easily-read LCD display of operating
frequency. The features will be covered later
in more detail, but the most significant feature,
which differentiates the FT-900 from its pre-
decessor FT-890, is the rig's removable front
subpanel. The "900’s front subpanel, containing
the most-used controls and microphone jack,
disconnects from the radio's body with a push
of one button (“click") and can be remotely
located anywhere within about 19 feet of the
radio itself, greatly simplifying mobile installa-
tion.

Photo A. The Yaesu FT-900 with front subpanel detached. The subpanel “clicks” off with a fin-

ger latch.
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Opening the Carton

Impressive is the only word that describes
Yaesu's excellent packaging job. Not only are all
parts well-protected (the subpanel is packaged
separately from the radio’s body, giving the new
owner an opportunity to try the panel's
“mount/dismount” feature almost immediately),
but Yaesu thoughtfully includes a world map
showing updated amateur radio DXCC countries
and prefixes, a large Yaesu decal (bumper stick-
er?), all the plugs required to put the radio into
immediate service, spare fuses, a long DC pow-
er cable (dual-fused) and an excellent, easy-to-
use, 50-page Operating Manual, complete with
schematic diagrams. On the plus side for Yaesu,
the manual is great. The "Operation™ section
contains a “Getting Started Tutorial” (2-1/2
pages) which offers sufficient information to get
on the air and start using the rig to its fullest,
without having to read through dozens of pages
of babble. On the minus side, the FT-900 manu-
al, like most of those from the Japanese manu-
facturers, offers no hint of any circuit descrip-
tions, theory of operation or a technical trou-
bleshooting guide. Unfortunately, this is the norm
for modern rigs from JA-land, so I'm not singling
out Yaesu when | complain; the only manufactur-
er who provides essentially a complete “service
manual” right within their normally-supplied
operating manual is Ten-Tec (an American com-
pany).

Controls

When | first acquire a new piece of gear, | like
to see if | can make it work without opening the
instruction manual. | won't even buy computer
software that requires a substantial time invest-
ment in training, as I'm old-fashioned enough to
consider it unreasonable for me to spend money
on products that will take more time to leamn than
they coula save me in the short term. The FT-
900AT passed my test: | completed two log
pages full of QSOs on both SSB and CW before
| tumed to page 1 of the book. Bravo! All ham
equipment should be this easy to use.

The front subpanel controls are clustered for
easy use. The TUNER switch both activates the
internal ATU for use (momentary press) and op-
erates the ATU (longer press, same button).
Hooray! No reason to use two switches when
one will do. The POWER switch is a “soft-start”
type with electronic time delay: A quick press
neither turns the rig ON nor OFF. The switch
must be depressed for about a half-second to
toggle the POWER function. The MAIN TUNING
knob has a great feel, and adjustable “drag” us-
ing a hidden setscrew. The DISPLAY screen has
a warm orange glow with dark gray alphanumer-
ic segments, and is easy to read in almost any



ME J-1278B with DSP

multi-mode data controller

ives you DSP and 10 digital modes -- Packet, PACTOR

Only MF]J
AMTOR, RTTY. Color SSTV, 16

ray Level FAX/ Weather FAX,

ASCII, Navtex, CW, and Memory Keyer . . . for only $379.95

Now with DSP!

MFI-1278B/DSP with DSP s
53 7 995 ; b

MFJ-1278B less DSP

$2 9955

Combining "brick wall" DSP
filters with the world class MFJ-1278B
gives you ham radio's most powerful

multi-mode data controller -- the new
MFJ-1278B/DSP -- for an incredibly
low $379.95.

You won't believe your eyes when
you see solid copy from signals
completely buried in QRM!

This MFJ-1278B/DSP, your
transceiver and computer are all you
need for exciting digital QSOs!

You'll discover a whole new world
of ham radio. You'll communicate in
ways you never knew existed.

The MFJ-1278B/DSP and MFJ-
1289 MultiCom™ software are packed
with features available only from MF]J.

You get 10 digital modes . . . Packet,
PACTOR, AMTOR, RTTY, color
SSTV, 16 Gray Level FAX/Weather
FAX, CW, ASCII, Navtex and Memory
Keyer . . . plus an enhanced 32K
mailbox that's expandable to 512K.

You'll have fun joining worldwide
packet networks and exchanging color
SSTV pictures with your buddies.

You'll marvel at full color FAX
news photos as they come to life on
your screen, and you'll see weather
changes on highly 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
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The MFJ-1270C is widely
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PACTOR and AMTOR and enjoy 2400 baud modem, no DSP.

receiving packet mail in your mailbox.
Wanna copy some CW? Just relax

and read your screen.
MFJ-1278B, $299.95, no DSP.

MFJ-1278BT, $369.95, built-in

MF J-780, $99.95,"brick wall" DSP
data filter. Plugs into MFJ-1278B only.

MFJ-1289, $59.95, MultiCom™PC
software brings out the full power of
MFJ-1278B series. Includes PC cable.

Only MF] gives you all these features . . .

Exclusive MF J-1278B Features
«Sharp "brick wall" DSP filters(MFJ-1278/DSP)
*Color SSTV, transmits and receives . . .

-Robot Color: 36, 72 seconds
-Robot B/W: 8, 12, 24, 36 seconds
-Scotty Color: 1 and 2
-Martin Color: 1 and 2
*16 Gray Levels FAX/SSTV Modem . . .
-receive all 16 gray levels of weather FAX,
color AP wire photos, color SSTV
*Real-time Packet pictures . . .
-SVGA, VGA, EGA, CGA high resolution
full color packet pictures
*Exclusive MFJ hardware features . . .
-20 LED precision tuning indicator
-Built-in parallel printer port
-Individual radio port output level controls
-TAPR internal modem header for high speed
modem -- 2400 or 9600 baud
-Monitor amplifier, volume control, speaker
jack for monitoring receive/transmit data
-10 user programmable message memories
-CW iambic paddle input
-1C sockets used throughout
-Free 110 VAC power supply
*Exclusive MFJ software features . . .
-Automatic Digipeater™ routing
-Built-in packet connect bell
-Call Alert Beeper™
-AutoMonitor alarm™ detects incoming
character strings
-Simultaneous QSOing and file transfenng
-Automatic Signal Analysis™ for packet,
AMTOR, RTTY, ASCII
-Stored parameters for each mode
-Dedicated MARS mode

TNC in the world -- many work 24
hours a day for years without failure!

Fully TAPR TNC-2 compatible,
free 110 VAC power supply, mailbox
expandable to 512K, WeFAX mode
prints weather maps, KISS interface,
Host mode, RAM/ROM each
expandable to 512K, up to 19.2K
terminal baud rate, monitor amplifier,
external reset, enhanced DCD for HF.

MFJ-1276 $159.95, MFIJ-1270C
with PACTOR, precision tuning
indicator, extra 32K mailbox memory.

CIRCLE 86 ON READER SERVICE CARD

New Features

*PACTOR mode with mailbox

«32K Packet mailbox expandable to 512K --
allows separate callsign, auto mail
forwarding and reverse mail forwarding,
Remote Sysop access, Sysop paging, chat
mode, mailbox C-text

*Mail-Waiting™ LED indicator

64K battery backed up RAM

=] Megabit system EPROM

*External accessible reset

*Up to 19.2K baud terminal operation

*Color SSTV with VIS tones for picture autostart

*Selectable European RTTY tones

*Optional plug-in crosspattern scope tuning
adapter

Standard MF] Features

*Standard MFJ hardware features . . .
-Built-in 300 and 1200 baud packet modem
-Two software selectable radio ports
-Noise threshold control improves HF

operation

-True DCD for excellent HF operation
-RS-232 and TTL serial ports
-Fast-Start'™ Manual

*Standard MF] software features . . .
-Anti-Collision™ gets packets through faster
-Auto terminal baud rate: 300, 1200, 2400,
9.6K, 19.2K
-KISS interface for TCP/IP, NetRom, MSYS
-Host mode
-Normal or reverse FSK output

MFJ Neo Matter What Guarantee™
*One year unconditional guarantee . . .

-MF]J will repair or replace your MFI-12788

(at our option) ne matter what for a full year

MFJ VHF/HF Packet TNCs

MFEJ-1270CT, $209.95, MFJ-
1270C with 2400 baud modem.

MFJ-1270CQ, $229.95, MFI-
1270C w/ 9600 baud G3RUH modem.

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)

MFJ ENTERPRISES, INC.
P.O. Box 494, Miss. State, M5 39762
(601) 323-5869; B-4:30 CST Mon.-Fn.
720617638 compuserve.com

MF] ... making quality ﬂﬁ'ﬂrdabie

Prices and speci Neatlone subject o change withoot matice @ Fl Enterprises, Inc.




lighting. It displays MODE; filter
selection (NAR); GENeral cover-
age selection (as opposed to
“ham” coverage); VFO status (A,
B, or SPLIT); FAST tuning mode,
dial LOCK; TUNER status (WAIT
appears while tuner is searching);
HI SWR indicator (if mismatch is
too severe for the ATU to find a
match point); operating frequency
displayed to 10 Hz resolution with
separate decimal point indicators;
+/- offsets for RPT (repeater)
mode; memory SCAN and CHECK
status; CHannel number (01-99);
MEMory status (V/M, V>M, M>V,
and M TUNE); a CAT (computer
aided transceiving) indicator; as
well as a multisegmented bar
graph S-meter and ALC/SWR
(switchable) meter. (The S-meter
always operates, displaying re-
ceived signal strength or transmit-
ter power output power; the other bar-graph dis-
play switches between ALC, SWR and “off,” us-
ing the METER switch.) Whew! You think that's
a lot? Just wait.

The removable subpanel also contains vol-
ume (AF) and squelch (SQL) concentric con-
trols; IF NOTCH and SHIFT concentric controls,
with a center-detent on the SHIFT control and a
separate switch for the NOTCH function; DOWN
and UP push-buttons for stepped frequency tun-
ing; VFO and memory function push-button keys
(as described above under "memory status”); a
FAST tuning push-button (a multipurpose key for
fast frequency changes using the dial or the
UP/DOWN keys—and also serves for making 11
different “FAST" set-up adjustments); mode keys
(SSB, CW, AM, FM); and four LED-lighted keys
for the speech PROCessor; receiver AT Tenua-
tor; receiver preamp bypassing (IPO); and noise
blanker (NB). The CLARifier control, with its sep-
arate on/off switch and indicator, serves the
same purpose as an RIT. An LED lighted indica-
tor also serves as a "TRANSMIT-BUSY" light
(green when BUSY, red when TRANSMITting).
Now you can say, "Whew!”

Despite the quantity of controls on the sub-
panel (28), the FT-900 is not a confusing rig to
operate, especially if you're familiar with other
modem HF gear. A proponent of “simple” rigs, |
don't like a lot of unnecessary knobs and switch-
es, and | tend to really dislike “function” keys.
The FT-900's panel is not cluttered, and there
are no function keys. | found it surprisingly sim-
ple to use, and the controls are intelligently la-
beled for intuitive use right out of the box.

Besides the subpanel controls, there are
these additional “main unit” front-panel controls,
which cannot be adjusted by the subpanel (and
thus are “lost” to the user when remoting the
rig): PHONES jack; MOX, VOX and AGC-Fast
switches; MIC GAIN; RF PWR (xmtr output);
KEYER switch and SPEED control; BK-IN
(QSK) on/off; and the 12-button keypad used for
either direct frequency entry (very handy—just
like a “big” rig!) or rapid band changes. | love
the direct-entry keypad. My “big” Kenwood
TS-850S/AT has it, as have some of my other
radios, but this is something not previously
found on a smaller, mobile-type transceiver. This
is a major product improvement over the other-
wise similar FT-890: Once you use direct-entry
QSY, you'll find it hard to live without.

If, say, you are on 7238 kHz and want to
instantly QSY to 28335 kHz and the l|atter
frequency is not in a previously-stored memory,
all you need to do is press ENTer, followed by
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Photo B. The FT-900 subpanel installed in the author’s car using Velcro
strips. For permanent installations you could use a gooseneck accesso-
ry fixture instead.

2-8-3-3-5, and then ENTer again, and—bingo!—
you're there. Much faster than changing bands
and dialing around with the VFO. | once paid
hundreds of dollars to get this feature as an op-
tion for a Collins KWM-380 (a $4,000 rig). Now,
it's “free,” included in every FT-S00.

The front-panel headPHONES jack accepts
either stereo or monaural 'phones, and provides
audio to both sides either way. The FT-900's
rear-panel contains the DC power connector,
ANTenna connector, and four less-frequently
used controls: VOX GAIN, ANTI-TRIP, DELAY
and speech COMPression level adjustments. |
don't mind “losing™ these controls in a
remote/mobile setup, but would prefer to have at
least the DELAY control right in front of me when
using the rig at home, since this control adjusts
not only the VOX drop-out timing for SSB, but al-
so the drop-out delay for non-QSK (semi break-
in) CW work, and might require frequent adjust-
ment as one changes his CW sending speed.
One more point: The MIC GAIN control is lost
when remoting the rig, and | think this is unfortu-
nate. When operating mobile, the MIC GAIN is
one control | find myself adjusting quite a lot, de-
pending on background noise (low with windows
closed, high with windows open) and operator’s
voice characteristics. (| “close talk” the mike and
speak loudly, so | require a very low gain setting;
others like to hold the mike back a few inches—
not a good idea when operating mobilel—or
speak softly and will require a much higher gain
setting.)

The FT-900 does not have a receiver RF
GAIN control! | didn't even notice this until Yaesu
Service Manager Chip Margelli K7JA pointed it
out. | didn't miss it, either: If a receiver has suffi-
cient dynamic range and good AGC, one would
very rarely have any reason to turn its RF GAIN
down from "maximum.” | can’t remember the last
time | purposely turned down the RF GAIN con-
trol on any of my rigs. Good riddance to this con-
trol. (Actually, there is just one example of when
this control would be useful: When using high-
speed CW on full QSK, it is nice to turn the re-
ceiver's AGC “off" altogether, turn the VOLUME
way up, and use the RF GAIN like a “volume”
control. Maybe one in a hundred operators
would actually do this. | operate CW 95% of the
time, and | haven't done it in years.)

Input/Output Ports

For a small rig, this one sure has a lot of |/O
options! | applaud Yaesu's use of standard “RCA
phono” receptacles for the following: +13.5 VDC
(to power small accessories); PTT (for a

footswitch or other remote PTT ac-
cessory); TX GND (circuit closes to
ground on xmit, to key a linear am-
plifier); PATCH IN (phone line input
for patching); and EXT ALC (ALC
connection to a linear amplifier). So
many modermn rigs place these func-
tions on the pins of weird connec-
tors we won't have handy. “Phono”
jacks are easy to use, easy to find,
and allow easy use of shielded ca-
bles to prevent RFI problems.

Besides those jacks listed above,
the FT-900 also contains the follow-
ing I/O ports: EXT SPKR (“mini”
phone jack); DATA IN/OUT (three-
contact “mini” phone jack, for TNC
connection); TUNER (5-pin mini-
DIN jack for the FC-800 external
antenna tuner option); CAT (B-pin
mini-DIN jack for external computer
control of the FT-900); BAND DATA
(8-pin mini-DIN jack providing con-
trol signals for the FL-7000 linear amplifier;
could be used to provide BAND data for other
amplifiers as well); KEY (3-contact "mini” phone
jack, used for paddle connection when using the
internal electronic keyer, or straight key/outboard
electronic keyer connection); and DVS-2 (7-pin
mini-DIN jack for connection of the optional
DVS-2 digital voice recorder). Also on the rear of
the radio is the air inlet grill for the automatic
forced-air cooling system, and a healthy GND
(ground) terminal for attachment to earth
ground. Sound like enough for a "mobile” rig? If
you're getting the impression the FT-900 is near-
ly a base station radio, you're catching on. | ap-
plaud Yaesu's use of different types of connec-
tors for the various options; there is no way one
could inadvertently connect an accessory to the
wrong jack—it won't fit. Also, Yaesu provides de-
tailed wiring pinouts for all the connectors, in pic-
torials large enough to read without a magnifying
glass, on page 11 of the standard Operating
Manual. And they supply every single connector
you might need with the radio. (The only con-
nectors not supplied are those which are pre-
wired onto their unique accessories. If you don't
buy the Yaesu accessories, you'll have no need
for these plugs.)

The Receiver

There's a lot more to brag about with the FT-
900. The rig's receiver employs “up conversion”
(the 1st IF at 70.455 MHz is above the tuning
range of the radio), like most modern rigs, to allow
wide frequency coverage and reduce undesirable
images. The 70 MHz 1st IF is shaped by two crys-
tal filters (XF2001, XF2002) before amplification
and conversion to the 8.125 MHz “notch” IF or the
455 kHz final IF. The second and third mixers are
35K131 dual-gate MOSFETs and all injection fre-
quencies are controlled by the rig’s “LOCAL
UNIT,” a DDS system containing four separate
VCOs (low-noise 25K210 JFETs) to tune from
100 kHz through 30 MHz. The narrowest filtering
occurs in the 455 kHz IF stage, where two field-
replaceable (solder-in type) SSB/CW filters, as
well as the 6 kHz AM and 8 kHz FM filters are
located. The “standard™ 455 kHz IF filters are
ceramic, while the narrower-bandwidth optional
filters are crystal types.

The IPO (Intercept Point Optimization) switch
performs the same function as Kenwood's AIP
(Advanced Intercept Point) switch: It bypasses
the receiver's dual 2SK125 JFET front end (RF
preamplifier stage) and routes received signals
directly to the active, balanced (quad of
2SK125s) first RF mixer. This is handy on the



bands below 10 MHz, where signals can be
quite strong and the noise figure is unimportant.
The ATT (attenuator) switch adds a 12 dB “pad”
between the antenna and receiver, but leaves
the preamplifier stage active. Using either or
both of these controls should eliminate almost
any receiver overload situation, but may reduce
sensitivity to the point where weaker signals just
can't be heard. Unless you live very near a pow-
erful shortwave broadcast station or use large
gain antennas on high towers from a home sta-
tion, receiver overload should not be a problem.
(Overload when operating mobile is almost nev-
er a problem.) I'd like to see more receiver dy-
namic range (extended on the high end of the
scale) and fewer Band-Aids to patch up inade-
quacies, but unfortunately the designs and de-
vices required to significantly improve HF receiv-
er dynamic range can be too costly to include in
amateur-grade equipment.

The FT-800's receiver noise blanker (NB) op-
erates in the 455 kHz IF and is activated by a
single push-button on the subpanel. It does a
reasonable job of reducing ignition noise pulses,
but does not have any “threshold" or “width" ad-
justment as some of the more sophisticated
base-station rigs do. The main job of a blanker
in a mobile rig is to reduce intrusion of ignition
noise pulses, and this blanker is adequate. For
enhanced noise reduction in base-station opera-
tion, you might consider one of the popular digi-
tally-processed noise reduction filters on the
market.

The little Yaesu contains two good QRM-fight-
ing tools which work well: The IF SHIFT adjusts
the IF bandpass above or below the center of
the IF, thus shifting response around the desired
signal. The IF NOTCH filter operates in its own
8.125 MHz IF stage and allows adjustment of a
steep (30 dB) IF notch within the IF passband,
tunable about 1.2 kHz above and below the IF
center frequency. Both functions are similar to
those found in many modern HF rigs. The stan-
dard (SSB) ceramic IF filter is perfectly adequate
for most operation. Yaesu offers an optional,
sharper, crystal IF filter (XF-110S, $155) with
steeper "skirts" (4.4 kHz @ -85 dB or so, com-
pared with the standard filter’s response of 4.4
kHz at -70 dB) for those who may benefit from
the additional strong adjacent-signal rejection.
Both filters have about 2.6 kHz bandwidth at -6
dB, which leads to nice-sounding audio from
both the transmitter and receiver in the SSB
mode. (See the note below regarding the TS-
50S comparison.) There are two optional CW fil-
ters available for the "900, the XF-110C 500 Hz
and the XF-110CN 250 Hz, which sell for $149
and $155 respectively. | found in using the XF-
110C that it is much sharper than the SSB filter,
but not nearly as sharp as the 500 Hz crystal fil-
ter in my old (1978 vintage) Drake TR-7. (Not
that this is a fair comparison: The TR-7 cost over
$2,000 16 years ago. By today's standards, it
would be a $4,000 rig. And it couldn't possibly fit
in my car!)

A feature of the '900’s that CW ops will like is
the “Reverse CW Sideband” function. This fea-
ture, accessed by depressing and holding the
FAST button, then depressing CW, activates a
special display screen indicating the sideband
carrier injection “side” (U for “upper,” L for “low-
er'). Rotating the main tuning knob allows the
operator to revise the injection frequency (U to
L, or L to U), thus altering the way stations are
tuned in on CW. This can be a good QRM-fight-
ing tool: If the rig is set up for "U"-side injection
and you have severe QRM above the frequency
of the station you're trying to receive (and within
or near the IF passband), you can switch the in-

jection to “L" and make the interference literally
disappear. A combination of switching sideband
injection, plus using the IF SHIFT control, works
well in suppressing interference that would oth-
erwise be impossible to contend with. My four-
year-old TS850S/AT has exactly this same fea-
ture, and at the time it was introduced was the
only HF ham rig on the market to offer this. The
FT-900 is the first mobile-type rig I've seen with
reversible CW sideband injection, and | hope
others will follow. It works!

CW BFO Offset ("Pitch") is also adjustable in
the FT-900. The factory default offset is 700 Hz,
but if you prefer listening to higher or lower-
pitched CW signals, you can alter the offset from
400 Hz to 1,000 Hz. To remind you of the offset
you've selected, the CW sidetone produced by
the speaker or headphones tracks the offset. In
this way, when you tune in a station so his CW
‘pitch” sounds the same as the sidetone fre-
quency, you are exactly zero beat with that sta-
tion. The CW BFO Offset is another function ac-
tivated by a “FAST" button combination: In this
case, it's FAST, plus ATT.

The Transmitter

The FT-S00AT's transmitter is impressive. It
delivers about 100 watts output into a 50 ohm
load (see the sidebar for actual test data), and
then goes a bit further by delivering nearly 100
watts output into some common mismatches,
even without employing the ATU. For example,
while the FT-900AT tested produced 100W out-
put into my Bird “Termaline” model 8201 coaxial
resistor (a perfect load up to 1 GHz) at 7 MHz, it
also produced 100W output into an antenna
having a 2:1 measured VSWR, and didn't begin
to “drop off” in output power until the VSWR ex-
ceeded 2.5:1. Using the internal ATU, the 2.5:1
antenna (a CW-tuned dipole operated at the
high end of the ‘phone band) mismatch was per-
fectly corrected, and the output power increased
again. | found a similar situation to exist on ev-
ery band—the transmitter did not fall off signifi-
cantly in output power until the measured VSWR
exceeded 2:1. This is better than many radios
I've seen where output power begins falling off
rapidly with any mismatch at all. It might allow
many users to get along without the optional in-
ternal tuner (ATU-2, $239) or the more fancy op-
tional external tuner (FC-800, $429), especially if
operation only with resonant base-station anten-
nas is intended.

Perhaps a brief circuit description of the
FT-900's power amplifier stage is in order, and
will help us understand how the rig seems capa-
ble of nearly constant output power over a wide
range of terminating impedances. The rig's
“100W PA UNIT" appears to develop about 26
dB gain using three cascaded stages: The first
PA driver is a 2SC2166 in common-emitter, with
slight degeneration and gain peaking by a 3300
pF capacitor across its 2.7 ohm emitter resistor.
The PA driver stage is a pair of push-pull
25C3133s, with emitters grounded and base
bias regulation provided by an IC 8V regulator
(uPC7808H). This stage drives the final pair of
push-pull 25C2879s via a 4:1 toroid transformer.
The final PA's base bias is supplied by a
25D882 series regulator and is adjustable. The
PA's output is fed to the “LPF UNIT" via a 1:16
toroid transformer which matches the 3 ochm col-
lector impedance of the PA to the 50 ohm filter
impedance. The LPF UNIT contains six relay-
switched low-pass filters: one each for 160, 80
and 40 meters, plus one each for 30/20m,
17/15m, and 12/10m. Each filter is a pair of pi-
sections with tuned series elements and slight
imbalance to achieve broadband impedance

matching. The output from the filters runs
through a directional coupler sampling both for-
ward and reflected power. These detector out-
puts are fed to both the rig's bar graph display
and the “TUNER-CNTL-UNIT" to provide tuning
status data.

The +13.5 VDC line to the entire PA unit is re-
lay-switched by a PTT signal, so no bias is pro-
vided to the PA stages on receive. Final PA col-
lector current may be measured using a 1 volt
full-scale meter connected between two test
points (TP4001, TP4002), and 0.5V means 20A
collector current. The entire design is robust,
and the only changes | would make if drafting it
myself would be to eliminate the switching relay
(and use solid-state cutoff bias switching in-
stead); adding another set of test points to allow
monitoring the individual collector currents of the
two final transistors; and making the final stage
bias individually adjustable, so that matched
pairs of transistors would be unnecessary.

The FT-900 uses a ducted-air cooling system
and very large heat sink to keep its power ampli-
fier transistors cool, and its internal fan is ther-
mostatically controlled to operate when needed.
| found that a few minutes of transmitting at full
power, either SSB or CW, caused the fan to
come on. It's quiet enough that you won't notice
it when using headphones, and you'd never hear
the fan in a mobile installation (especially with
the rig mounted in your trunk!), but it might be
slightly distracting if operating with the speaker.
Yaesu recommends running at reduced power
(50W) for continuous-duty modes such as
RTTY or FM, especially in hot or humid weather.

Transmitted audio reports were very good, as
were reports on keying when using CW. As usu-
al, | got mixed reviews regarding the speech
processor (which operates in the transmitter’s IF
stage): Some stations contacted said the rig
sounded better with the processor on, while oth-
ers said it sounded better with the processor off.
This is pretty typical. The rear-panel COMPres-
sion level adjustment and front-panel MIC GAIN
control do interact a bit, and both are probably
best adjusted by listening with headphones on a
separate receiver. The ALC level bar graph dis-
play is also a handy tool for making these ad-
justments. The FT-900 does not contain a “moni-
tor” function which allows listening to one's
transmitted audio. I'll admit | miss that feature,
as | find it handy on my TS-850S/AT and other
“base station” radios I've used. With the FT-900
and most other ham rigs, it never pays to adjust
the mike gain or compression level so high that
the ALC meter runs above its “normal” range.
Too much mike gain makes anyone sound bad
and increases background noise. Excellent ex-
amples of “too much mike gain” can be found on
the bands daily, unfortunately.

The FT-200's speech processor has a fre-
quency-shift feature, which allows shifting the IF
passband of the transmitted signal in the SSB
mode “to customize your signal for your own
voice characteristics” (to quote the manual). The
processor offset is adjustable from -300 o +500
Hz, a minus sign (negative shift) emphasizes
lower-frequency speech audio, while a plus sign
(positive shift) emphasizes higher-frequency
modulation. Yaesu recommends starting out with
a +100 shift, to add “crispness” to your pro-
cessed speech. This seemed to work fine for
me. The adjustment is performed by pressing
and holding the FAST button, and then the
PROC button. The display then indicates the
precise processor frequency shift, which can be
adjusted by tuming the main tuning knob. To re-
turn to normal operation, you just press the
PROC button once more. Easy!
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Operating

As with most modern digital radios, the
FT-800 has a variety of menu functions. I've al-
ready discussed a few of the “FAST" setup func-
tions (used by depressing the FAST key plus
one other key, while the radio is already pow-
ered up). There are 11 FAST button combina-
tions, plus another 11 power-up functions. These
are functions activated or toggled in status by
depressing one front-panel key or another while
tuming on the radio. For example, to disable the
beeper confirmation tone generator (which
beeps every time you depress a front-panel
key), just hold down the NOTCH key while tum-
ing on the radio. To adjust FM repeater offset
(“shift,” which has a 100 kHz factory default), de-
press FM while tuming on the radio; this brings
up a “shift” display, which can be altered in 1
kHz increments, using the UP or DOWN keys.
These are just two of the power up functions.
The other nine are similarly useful.

Almost all QSK (electronic break-in) radios
can also operate in the “semi-QSK" mode. This
is often required when using an outboard linear
amplifier, since most cannot support full break-in
operation. In many rigs, you must remove a top
or bottom cover to locate a switch that activates
a relay for keying an outboard amplifier, and
from that point forward you've lost full-QSK ca-
pability until the switch is returned to the “off”
(QSK enable) position. Not so with the FT-900.
This rig has such a switch, but it's located on the
bottom of the radio and can be accessed
through a hole in the bottom cover. No covers
nor screws need be removed to enable or dis-
able the amplifier keying relay. You could easily
flip this switch a dozen times a day, and not
mind it. Another easy adjustment can be made
to the sidetone and beeper volume control,
which is accessible through a hole on the left
side-panel of the rig. No covers need be re-
moved to make this adjustment, either. Very
thoughtful!

Another interesting feature of the FT-900 is
the RIT “Clarifier” (CLAR) tuning range and op-
eration. The CLAR tuning range is +/-9.99 kHz
(a very wide range indeed!) and its tuning steps
are adjustable by 2.5, 5.0 or 10.0 Hz increments.
The factory default increment is 5 Hz, which
makes the CLAR tune awifully slowly. | immedi-
ately changed it to 10 Hz, which makes the con-
trol tune faster but still have enough resolution
for easy use. The CLAR works independently for
each VFO, each band, and each of the 100
memories. It may be tumed “on” and “off" by a
separate push-button, but the CLAR has no cen-
ter detent to remind you when you've returned to
zero offset.

The ATU-2 automatic antenna tuner works
well and is easy to operate. However, the simple
circuit (six fixed and two variable capacitors,
seven inductors, 14 relays controlled by a micro-
processor TUNER CNTL UNIT) can take quite a
long time to "find" a suitable match under some
conditions. | tried using a 190-foot long, center-
fed doublet (fed with 450 ohm “ladder line" and a
matching transformer coupling to a long coaxial
feedline to the shack) as a test antenna, pre-
senting varying impedances and phase angles
to the FT-900AT's antenna jack. On some fre-
quencies, the ATU-2 found a match very quickly,
in a second or two. On others, it was still search-
ing after nearly 30 seconds—although even in
these cases it did not give up, and did finally find
a match point. Thirty seconds is a long time to
wait for an automatic tuner, but is still faster than
manual tuning. | tried the same test doublet on
my Kenwood TS850S/AT base station rig, and it
found a match considerably faster on those fre-
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quencies that were troublesome for the ATU-2.
The TS850's ATU RF circuitry is not terribly dif-
ferent from the Yaesu ATU-2’s, so the difference
might be in the firmware. In any case, once the
'Q00AT finds a good maitch, it retains that data in
one of its 31 tuner memories which compare
tuner settings to operating frequency. if you al-
ways use the same antenna for each band, the
memories will automatically operate the tuner as
you change bands and frequencies and make
rapid QSY much easier. However, if you change
antennas on each band (say, you use two anten-
nas for 20m, three for 40m, and so forth), the
tuner memories cannot do their job. This prob-
lem is not specific to the FTS00AT; all the ATUs
work this way.

The FT-800 contains (standard) a full-featured
internal iambic keyer for CW enthusiasts, and it
works well. The keyer has dot:dash weighting
control, "defaulted” at 1:3. If you wish to change
this, you may do so with another FAST function
(FAST + IPO brings up a "weighting” display). |
found the internal keyer delightful to use, but
wish it had storage (memories). Still, not bad for
a mobile rig!

Note: A local buddy (Gary KOBGT) owns a
Kenwood TS-50 HF mobile rig and we thought it
would be fun to compare the FT-800 to the TS-
50, considering that the little Kenwood may be
the "900's only real competition for the mobileer
market. The TS-50 is not available with an inter-
nal ATU, and lacks many of the sophisticated
panel controls of the FT-900; however, it is a
good working radio that has been well-received
by mobile/portable enthusiasts, and some even
use it as a base station. We set up the TS-50
and the FT-S00AT side by side, with a coaxial
switch to rapidly change antennas from one rig
to the other. While the TS-50 is an excellent
product and the envy of many mobileers, the
FT-900 was found to be far more functional in a
variety of ways. The FT-900's receiver “sound-
ed” better, to quote Gary, who owns a local
recording studio and has an educated ear. The
‘900 has a tighter standard IF filter, making for
less hiss and more signal when tuning around
the bands. While both radios were more than ca-
pable of digging down in the dirt for weak signals
on the higher bands (21-28 MHz), signals
sounded a bit more readable on the FT-800. In
my opinion, this was due to a combination of
factors, including narrower IF filtering, different
audio frequency response and a better internal
speaker which produced louder-sounding sig-
nals. (Note that when “remoting” the FT-900, you
lose its intemal speaker and must use an exter-
nal one, which plugs into a recessed jack in its
subpanel.) On transmit, Gary's TS-50 actually
produced more output power than the FT-900,
but he had “goosed” his rig up in output power
by making intermnal adjustments, so this was not
a fair test. Despite the field adjustment which
produced greater transmitter power from the TS-
50 into a dummy load, the FT-900AT produced
more power into real antennas which were less
than perfect. (None of my antennas are perfect.
Just like their owner.) It was an interesting com-
parison. Gary likes his TS-50 but admitted that
he'd rather have the FT-900, and if they were
both the same price (they're not), the ‘900 would
“win” in his book. My suggestion, as always, is to
try out everything, and make a product selection
which is best for you.

This Separation Isn’'t Painful

The FT-900 front subpanel detaches in about
one second and the operation involved could
easily be handled by my three-year-old (no
chance that I'll let her!). To remote the rig from

the subpanel, you'll need to purchase Yaesu's
YSK-900 Separation Kit, which retails for a mere
$56 and includes a 19-foot cable to interconnect
the two, plus a mounting bracket for the subpan-
el and a set of mounting brackets for the rig’'s
“body.” Since the mobile PTT mike plugs right in-
to the subpanel using an 8-pin telephone-type
modular plug (“click®™—it’s in), all you need to add
for a neat mobile installation is a speaker (a mini
phone jack is in a recessed socket in the rear of
the subpanel), and something to mount the sub-
panel on. Yaesu recommends a gooseneck-type
mounting fixture (not supplied), but | think even
Velcro strips would work, as the subpanel
weighs almost nothing. Yaesu provides a sheet
titled “Important Advice on Mobile Installation
and Operation,” which recommends routing the
DC power cable, antenna coaxial cable and sub-
panel control cable in separate paths (not
bunched together in parallel). The DC power ca-
ble should, of course, be connected directly to
the car battery and not taken from the cigarette
lighter or fuse panel. Even following Yaesu's
careful precautions, mobile installation should
not take more than one hour. | tried it, and had
the rig professionally installed in 45 minutes, in-
cluding routing all the cables under the carpeting
(ugh!) and hanging a mike bracket on the dash-
board.

Mobiling with the FT-S00AT is a breeze. While
mobile whips usually don't load up well across
an entire amateur band (especially below 20
meters), the ATU helps generate a powerful
signal from even modest antennas like my Hus-
tler system. My first mobile contact with the
FT-800AT was with JA1LZR in Tokyo on 17 me-
ters. Joe gave me a “56" report. My next contact,
with ZP6CW, yielded a “559" report on CW, also
on 17 meters. (Yes, I'm one of those nuts who
operates mobile CW.) The best part is: | was us-
ing a 20 meter whip! (My Hustler RM-20S was
all tuned up on 14.150 MHz and had an SWR of
greater than 3:1 at 18 MHz. | used it anyway,
and the ATU-2 did its job and got me some DX!)

Options and Accessories

I've already mentioned some of the available
options for the FT-900. There are others. The
TCXO3, a high-stability reference oscillator for
the '900 frequency synthesizer, is available for
$95. The DVS-2 digital voice synthesizer, capa-
ble of recording from the FT800's mike or from
its receiver (playing back other hams so they
can hear themselves is kind of fun!) retails for
$279. The SP6 base-station speaker is $149.
The mobile bracket, if you want to mount the ra-
dio as one unit without the separation kit, is $29.
A sharper SSB IF filter, model XF100S, retails
for $155.

While | would opt for a CW filter (XF110C,
$149; or XF110CN, $155) because | work a lot
of CW, my feeling is that if you load up on lots of
accessories to make this a base station, you
might be better off with a real full-featured base
station rig like an FT-1000. If a small, mobile-
type radio could become a wonderful do-every-
thing base-station, then not many FT-1000's
would have been sold. On the contrary, lots of
FT-1000's have been sold, and this is one of the
choice radios for big-gun DXers and contesters.
They know what they're doing.

On The Air!

If you've read this far, you know | like the
FT-900AT. It's a very worthy radio that would
make a great addition to my shack or car (and
probably will). But how does it work in real life,
on the air? Just great!

See Table 1 for an honest recounting of what |
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Transmitter:
Rated power output; 100 W (CW, FM) all bands
Measured into 50.0 ohms load (resistive)

VDC = 13.8V

Frequency (MHz) Max Po (W)  Min Po (W) Tuner loss (VSWR =1.0)

1.8 118 2.0 -.34 dB

3.5 110 2.0 -41 dB

7.0 102 1.7 -45 dB

10.1 97 1.7 -.52 dB

14.0 94 1.6 -70dB

18.1 90 1.6 - 79 dB

21.0 88 s -.87 dB

24.9 80 1.3 -97 dB

28.0 70 1.2 -.53 dB

29.7 74 1.2 -91dB

Measured into VSWR = 2.5:1 (reactive, adjusted phase angle for minimum Pout)
VDC = 13.8V

Frequency (MHz) Max Po Max Po Increase
without tuner with tuner in Po
engaged (W) engaged (W) with tuner

1.8 42 109 +4.1dB
3.5 70 100 +1.5 dB
7.0 62 92 +1.7 dB
10.1 100 86 +0.0 dB
14.0 60 80 +1.2 dB
18.1 70 75 +0.3 dB
21.0 65 72 +0.4 dB
24.9 60 64 +0.3 dB
28.0 60 62 +0.1 dB
29.7 55 60 +0.4 dB

Power output bar graph display accuracy test: 50 ohm coaxial resistor load
(Data taken at 21.000 MHz, which averaged errors)
Indicated Power Actual Power

10 walts 12 waltts

25 watts 27.5 watts

50 watts 51 watts
100 watts 92 waltts

FT-900 current drain from 13.8 Vdc power supply:

Rx only (standby) = 1.4A

Tx @ lowest power output setting (see chart above) = 4.0A
Tx @ standard "“QRP’ level for Field Day (5W out) = 5.7A
Tx @ 1/2-power output (S0W) = 14.3A

Tx @ maximum power output setting, worst case = 22.9A
% Efficiency, RF power output to DC power consumed:
Tx @ lowest power output setting = 3%

Tx @ 5W output power = 6%

Tx @ 50W output power = 25%

Tx @, full output power = 32%

Receiver:
Rated sensitivity: <0.25 pV for 10 dB S/N (SSB & CW)
0.5 uWfor12dB  SINAD (FM, 29 MHz)
Measured sensitivity: 28.000 MHz was “worst case” and all sensitivity data taken
at this frequency.
MDS (minimum discernible signal) = -127 dBm (0.1 pV)
10 dB S+N/N ratio = -118 dBm (0.29 uV)
FM sensitivity MDS = -121 dBm (0.2 pV)
FM sensitivity 12 dB SINAD =-115 dBm (0.4 uV)

FT-900 Measurements

FM sensitivity “DFQ" = - 87 dBm (9 uV)

Rated selectivity (-6/-60 dB): 2.2/4.2 kHz (SSB & CW wide)
0.5/1.8 kHz (CW NAR, XF110C)
250/700 Hz (CW NAR, XF110CN)
6.0/18 kHz (AM)
8.0/19 kHz (FM)

Measured selectivity: (Note did not measure CW NAR XF110CN response as this

option was not installed)

SSB and CW wide: 2.24 kHz, -6 dB; 3.7 kHz, -60 dB: 7.24 kHz “ultimate” rejection

(-87 dB)

CW NAR (XF110C): 500 Hz, -6 dB; 2.3 kHz, -60 dB; 5.5 kHz “ultimate” rejection (-
: 87 dB)

FM: 7.8 kHz, -6 dB; 15.6 kHz, -60 dB

AM: Not tested.

Notch filter performance: 37 dB maximum notch (SSB & CW)

S-meter bar graph display accuracy test: .

(Data taken at 10.1 MHz, which normalized readings over all the HF amateur
bands.)

S-meter bar graph indication
S5B & CW readings

Actual signal strength dBm/uV

S1 -104/1.4

S2 -103/1.6

S3 -101/2.0

S4 -98.5/2.7

S5 -85/4

S6 -89/8

S7 -82.5/17

S8 -75/40

89 -67/100

S9+20 dB -48.5/850

S9+40 dB -33.5/5000

S59+60 dB -17/31000
FM readings: Taken at 28.6 MHz

S1 -105/1.25

S2 -103/1.6

S3 -101/2

S4 -98/2.9

S5 -94/4.5

56 -89/8

57 -83/16

S8 -75/40

S9 -67/100

S9+20 dB -51/630

S9+40 dB -35/4000

S59+60 dB -19/25000

Note regarding the FT-900 bar graph output display:

The FT-800 uses a 31-segment LCD bar graph to indicate power output (W) and
S-meter readings. This allows very fine resolution for small incremental changes
In output or received signal strength and is one of the best bar graph displays re-
viewed. Its accuracy was equivalent to many of the analog meters found on simi-
lar or higher-priced equipment, and of greatest surprise was its "S-meter” accura-
cy on FM. Most “S-meter” readings on FM receivers, whether the display be ana-
log or digital, are highly inaccurate and might be used for relative indications on-
ly; not so with the FT-200, where the “S-meter” readings on FM are almost as
meaningful as they are on SSB/CW modes. | wish the VHF/UHF FM equipment
makers would find out how to do this! (Data taken by WB2WIK/6 11-23-94)

worked the first day | had the little rig, before |
even opened the owner's manual,

The list is actually much longer than this, but
you get the idea. | let my nephew, Rob KDEEWT
(cover inset photo), a 12-year-old aspiring con-
tester, use the FT-S00AT during the ARRL SSB

Sweepstakes, the weekend of November 19th.
Using the rig “barefoot” with a vertical antenna,
and operating only half the contest, he worked
295 contacts in 72 sections, for 42,480 points.
He's not much of a phone operator and does bet-
ter on CW, but he had fun. | asked him how he

liked the rig, and his reply was, "Can we buy it?"

sSummary

The FT-900 does most things well, and some
things superbly. It is not an FT-1000, but then, it
doesn't claim to be. It's a well-
equipped mobile-portable-Field Day

Table 1. rig that will serve as a good base sta-
10.1 MHz CW:  WZ7L 559 Orem, UT Steve said it sounded great. tion for many operators. Small as it is,
7 MHz CW: K1TU 579 Houston, TX Bob loved it. if you're revamping your station and
14 MHz CW: HISMTU 599 in Haiti Quick contact, DX style. wish to replace an older-generation

Z G in_Tokyo am liked the keying. the FT-900 will pefform rings around
14 MHz SSB:  FJ/K4ISV 58 in French St. Martin Bud gave good audio report and was enjoying his ,dm di g f it T 2y h

vacation on the beach. RS e O AL H eSS IV

14 MHz SSB:  N3EUU 57 in Harrisburg, PA John gave good rpt. different from the original acquisition
14MHz SSB:  KB8CQ 59 in Cleveland, OH Ed liked the audio. cost of the older gear. For mobileers,
7 MHz CW: TOGP 599 in Congo QSL via F6BFH!  Worked on first call with pileup. what can | say? The FT-900 is a bright
10.1 MHz CW: AAOMY 599 in Grand Forks, ND Foy gave good rpt on sig quality and keying. star shining in the vast darkness cre-
18 MHz CW: TK1LVV 579 in Saitama, Japan Tohru gave “all OK" on rig. ated by too-small automobiles and
14 MHz SSB: KSWUL/M 59 in Richardson, TX Larry heard me in his car OK, near Dallas—good audio. too-large radios. All in all, | loved this
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In our continuing effort to present the best in
amateur radio features and columns, we recog-
nize the need to go directly to the source—you,
the reader. Arlicles and columns are assigned
feedback numbers, which appear on each
article/column and are also listed here. Please
rate each feature or column as “Great,
“No Way.” Mail your responses to: 73 Magazine
Feedback, 70 Route 202N, Peterborough, New
Hampshire 03458,

& WM —-

o n
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12
13

14
15
16
18
19
20
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22
23
24
25
26
27

FEEDBACK

""OK," or

Never Say Die

Letters

QRX

Review: Yaesu FT-900AT

HF Transceiver

Dual Bi-Square Loop for HF
Reading Morse Code on your PC
Review: Midland Corp. Models 18-405
and 18-410

Review: Down East Microwave
DEM 144-28K and 222-28K
Review: Sentech Model Q144-8
Review: Radio Shack DSP-40
Cheap Dual-Band Yagi
Grounding and Lightning Protection,
Part 1

Hamsats

Carr’'s Corner

RTTY Loop

Hams with Class

QRP

Homing In

Above and Beyond

Ask Kaboom

Special Events

Dealer Directory

Propagation

Barter 'n’ Buy

New Products

Slow Scan TV

doesn't have to be expensive anymore!

Every day more hams are enhancing their communication by using
images. Join the fun and see what you've been missing.

Dhality Color SSTV is easy and affordable with Pasokon TV, 523995

Rt:qui.m | B FL'-:ump.atihll:, "386 ar better CPL), 1 Megabyie of memory, color VIEA
display, M5-DOS. Shipping: £5 o U5 A and Canada, £15 for others, Write or eall far
complete details.

Absolute Value Systems

115 Stedman Sc # 7
Chelmsford, MA 01824-1823
(508) 256 6907

e-mail: johnl@world.std.com

CIRCLE 351 ON READER SERVICE CARD

Person-to-Person B
QSL Cards -
Next fime you meet g ] ‘ @”——-&l
t;?llc&w HEHE’ give him your
erson-to-Person business [ ...~ |
size QSL card. L ot
These premium cards are
printed on white Vellum KDGBNO

business card stock using (@)  wamawesmn -_m
raised ink and are of Q A

Top Quality! e Ko
Ink Colors I
Blﬂ.ﬂk f=tey ;-.:-'zn-:aﬁz
Red 1 S i Srin 7, Oty M) LN OEOE
Blue e
Light Blue e
Burgundy .qgi
Green m;h:.;m 4 mﬂ?filhﬂ-—l ouem
Pink (5) mome it

Price 250......521.95

Custom Cards Aqd $3.95 £00....... 27.95
Call for Price for S/H. 1000..... 531.95

CA residents add 8.25% tax.

To order, send check or money order along with
(Printed or Typed) Name, Address, Phone, Call
Letters, Color of Ink and Card style (listed above).

Mail fo: C.W.P.P. 42263 50th St. W., Ste 617
Quariz Hill, CA 93536 + (805) 272-4652

COLOR SLOW SCAN TV

for the
] SOUND BlASTER

Now send and receive Slow Scan T'-J wrth your suund Blaster
compatible sound card in FULL COLOR!II Easy and fun to usel
Send your own pictures and Receive in Robot 8,12,24,36 BAW,
Robot 36 & 72 COLOR and Scotty 1 & 2 in COLOR.

Requires PC, VGA 640 x 480 - 0" lY $99;95

56 colors, and Sound Blaster
compatible sound card.
SLOWSCAN 1l .oivieeninnns $40.00
AUDIO ANALYZER ...cocovise

inois residents add 6.25% tax
Voice 815-3598-2683

Harlan Technologies Fax 815.398-2688
5931 Alma Dr. - Rockford, lllinois 61108

Shipping $5 - Overseas $10

CIRCLE 187 ON READER SERVICE CARD

Factory Authorized Dealer & Service For

KENWOOD
YAESU
ICOM

Call Us For
Great Prices & Great Service

TOLL FREE ORDER LINE 1.-800-344-3144
Confingnial LS. & Texas

EAN ANTONMD TEXAS

CENTER

TR BN

THE

sALES AMATEUR RADIO SERVICE

5730 Mobud San Antonio, TX 78238

FAX (512) 647-8007

(512) 680-6110

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

N\ E.H.YOST & CO.

7344 TETIVA RD.
SAUK CITY, Wi 53583

(608) 643-3194
FAX 608-643-4439

CIRCLE 114 ON READER SERVICE CARD

X-BAND TRANSMITTER

Miniature (22 x 3% x
1") GaAs microstrip
transmitter pro-
vides 10 dBm centered at 10.525 GHz.
Integrated microstrip patch antenna elimi-
nates the need for an external antenna.
Advanced matching techniques secured
good temperature stability with low frequency
pulling. Great forlong-range testing of radar
detectors, calibration of radar receiving
equipment, and point-to-point communica-
tion links.

Complete Assembled System.........cccovennn. $39.00

Parts & Instruction Kit ..........ccooeeun. .. $29.00
Plus $2.00 Shipping and Handhng

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

Visa + MasterCard : Check - Money Order - COD
Money-Back Guarantee
CIRCLE 283 ON READER SERVICE CARD

o

HamCallCD-ROM
US & International Callsign Lookup
Owver 1,130,000 listings and 105 Countries
Includes U.S. Clubs & Military Stations.
ICALL DOS & windows program looks up:
name, address expiration date, birth year,
license class,county, lat/long, area code,
ime Zone, elevation, beam heading &
distance between U.S, stations. Grid
Square. Retrieve by any data element on
PC, call, name and zip on the MAC.
Hundreds of new programs are on this
disc. For a larger collection of software
ask about the Electronics Software Compendium CD-ROM
* No hard disk required = Print Labels « Exportto hard/disk or
floppy * TSR runs from text window » Updated every April &
Oct » Standing orders accepted *Dealer discount for 6 or more
= Latest public domain PC software. Same low price of
$50.00 plus $5.00 shipping.

< New CD-Rom

R >, Electronics Software Compendium

* The Electronics Software Compendium

ﬂE ' Is a collection of programs and data files

/ that pertain to electronics, broadcasting,
L amateur radic and SWL activity.

Cwver 15 000 files in total. The disc is updated and issued
annually in April. Over 200 megabytes of PC and 30
megabytes of MAC software. Send your orderto Buckmaster
Publishing, $25.00 plus $5.00 shipping. Checks accepted.

BUCKMASTER
Route 4 Box 1630 - Mineral, VA 23117
703:804-5777 -  800:282-5628
——

103:894-9141(Fax)
=
CIRCLE 56 ON READER SERVICE CARD

Internet: info@buck.com
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Dual Bi-Square Loop for HF

Number 5 on your Feedback card

Try this easy, low-cost approach on 20 and 2 meters.

his antenna design meets two major ob-

jectives. It provides an effective and in-
expensive 20 meter gain antenna. It also pro-
vides a simple single support to elevate a 2
meter ground-plane-style radiator. Both ob-
jectives are realized economically, and the
entire system can be erected on an average-
sized lot. The minimum lot size required is
70 x 70 feet, with the mast situated in the
center of the property. Overall dimensional
requirements are detailed in the elevation
view of the installation, shown in Figure 1.
Only one loop is detailed. The other loop is
identical and oriented at right angles to the
first one.

This implementation is based on the sin-
gle bi-loop antenna design described by
WTCIB in the April 1979 issue of 73. While
the bi-loop was certainly not a new antenna
design even in 1979, the earlier article in-
spired the use of two bi-loops to serve as a
means of guying a lightweight wooden
structure needed to support a 2 meter anten-
na. Since the guy wires were needed any-
way, it made sense to yse them as antennas
on HE.

The dual loops allow four-point guying of
the mast and provide four directions of HF

by Frank Kamp K5DKZ

coverage. The gain of each loop is approxi-
mately 4 dB, and compares favorably with
small yagi antennas of much costlier and
complex construction, Direction of maxi-
mum gain is broadside to the loops. Only
one loop is used at any given time, depend-
ing on what area 1s being targeted for a QSO.
A single coaxial feedline 1s used for both
loops. Switching between the two loops is
accomplished by using the simple “wireless”
relay switching scheme shown in Figure 3.
The antenna switching relay is mounted on
the mast at the feed points to the loops. It is
protected from the weather by a plastic hous-
ing salvaged from an old Archer-brand mast-
mounted TV antenna amplifier. Most any
small plastic container could also provide
protection. The only caution here 1s not to at-
tempt a hermetic seal on the container. It
needs to be raintight to keep water out, but
the bottom should be ventilated to prevent
condensation inside the housing.

For output power levels under 500 watts,
RG58 coax will work well as a feedline.
Since the wire loops also act as guy wires,
they should be made from wire that is heavy
enough to do the job. As a minimum, hard-
drawn #12 copper should be used in the two

SEE FEEDLINE
CONNECTION DETAIL
FIGURE 2

/< 3

A 25 10”

38 9

i 21" 87 MINIMUM ‘
| 70" TYPICAL

legs of each loop that carry the full guying
load. Note that the wire loops only provide
about a third of the material for each of the
four guys. The remainder of the guy is made
from nylon or Dacron rope. The rope may be
tied directly to the wire loops at the proper
points or insulators may be used, but don’t
substitute wire guys for the rope. The 18-
foot 3-inch dimension of each side of the
loops is critical. It is important to ensure that
the upper sections of each guy are also 18
feet, 3 inches long. Keeping these dimen-
sions accurate will ensure that the loops re-
main square and resonant, Deviations from a
true square configuration will result in loss
of gain.

The mast may be roof-mounted or ground-
mounted, but roof mounting provides addi-
tional height and allows us to use a slightly
shorter mast. For roof mounting, a mast
height of 39 feet will allow us to secure the
lower points of the loops at roof level using
insulators. Ground mounting will require a
minimum mast height of 45 feet to keep the
lower parts of the 20 meter antenna at least 6
feet off the ground. Roof mounting is recom-
mended as the easier installation.

A metal push-up style TV antenna mast
will most likely work, but it i1s costlier and
heavier than a wooden structure. There is al-
so the possibility that a metal structure will
interfere with the radiation pattern of the

Figure 1. Dual bi-square antenna, elevation view.
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Figure 2. Feedline connection detail.



9 Aut
ASTHON IrvinuE:'yCA 92718

CORPORATION (714) 458-7277 » FAX (714) 458-0826

B ASTRON POWER SUPPLIES

o HEAVY DUTY « HIGH QUALITY » RUGGED = RELIABLE »

SPECIAL FEATURES PERFORMANCE SPECIFICATIONS

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

e 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)

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

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

e HEAVY DUTY HEAT SINK » CHASSIS MOUNT FUSE
« THREE CONDUCTOR POWER CORD except for RS-3A
MODEL V5-50M = ONE YEAR WARRANTY « MADE INUS.A.

* LOW PROFILE POWER SUPPLY

SL SE Colors Continuous ICS* Size (I L Hﬂpﬂa
MODEL Gray Black Duty [Amps) [Amps) Hox W= WL
SL-11A « . 7 1" 2= Pax9% 12
SL-11R . . 7 1§ 2Rx7 =9% 12
SL-11S . . 7 1 2% = T x 9% 12
SL-11R-RA . 7 1" 4% =7 =9% 13

RS-L SEH'ES « POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
Continuous ics* Size [IN) Sﬂplm

MODEL Duty [Amps) [Amps) H=xW=D WL
AS-4L 3 4 3% x 6% x 7% 3
RS-5L 4 5 3% x 6% x 7%

HM SEHIES * 19" RACK MOUNT POWER SUPPLIES !

Continuous ICS* Size [IN] Shipﬁirﬂ
= e = MODEL Duty (Amps] (Amps| HxWxD WL (Ibs.
..;-::;:i:g-_ .:-l;:='ﬁi;1=;?r = BM-12A g 12 B % 19 % E‘._r: ?E

RM-35A 29 35 5% x 19 % 12% 38
N2 p oy AM-50A 37 50 5% x 19 x 12% 50
AM-60A 50 55 7Tx19x12% 60
* Separate Voit and Amp Meters
RM-12M 9 12 5% %19 x 8% 16
AM-35M 25 35 5k x 19 x 12% 38
AM-50M 37 al) S x19x12'% 50
MODEL RM-35M RM-60M 50 7 %19 x 12% 60
Colors Continwous IC§” Size [IN) Shipping
RS-A SERIES MODEL Gray  Black Duty (Amps) (Amps) HxWxD Wt. (ibs.)

RS-3A y 2.5 3 3 x 4% x 5% 4
RS-4A . . 3 4 3% x 6% x9 3
RS-5A . 4 5 Iz X 6% X T 7
RS-TA . . 0 [ 3% X 6% x9 g
RS-78 o . 9 T 4 X TV x 10% 10
RS-10A . * 7.5 10 4 % 7% %X 10% 11
RS-12A . . 9 12 4% x B8 x9 13
RS-12B . 9 12 4 X% 7% x 10% 13
RS-20A . . 16 20 D X9 x 10% 18
RS-35A . . 25 30 exX 11 X1 i;

R A . a0 6 x 133 X 11
MODEL RS-7A RS 208 4 3 70 6 x 13% X 12% 48

Continuous IC§* Size [IN)
MODEL Duty (Amps) (Amps) HxWxD Wi (Ibs.)
« Switchable volt and Amp meter
RS-12M g 12 4% x8x9 13
» Separate volt and Amp meters
RS-20M 16 20 59 x 10% 18
RS-35M 25 35 Sxiix1 27
RS-50M 37 50 6 x 13% x 11
RS-70M <1 70 B x 13% x 12%
« Separate Volt and Amp Meters = Output Voltage adjustable from 2-15 volts = Current limit adjustable from 1.5 amps
to Full Load
Continuous ICS* Size [IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wi, [Ibs.)
@13.8VDC @10VDC @5VDC @13.8V
VS-12M 9 5 2 12 4% xB8x9 13
V5-20M 16 9 4 20 SX9x10% 20
VS-35M 25 15 [ 35 P X1TIX1 29
VS-50M 37 22 10 o0 Bx13%xMN 46
= Variable rack mount power supplies
VAM-35M 25 15 7 KL 9% X 19 X 12% 38
MODEL VS-35M VRM-50M 37 22 10 50 5% X 19 x 12% 50
L
RS-S SERIES OERRLEPOIN - e Continuons Ics* Size (IN)
MODEL Bray Black Duty (Amps) Amps HxWxD Wi, [lbs.)
RS-75 . . <! 7 4 x T% x 10% 10
RS-10S . . 1.5 10 4 x 7% x 10% 12
RS-125 . . S 12 4% x8x9 13
RS-205 . . 16 20 5x9x 10% 18
MODEL RS-12S SL-11S . . 7 11 2% x 7% x 9%

:S—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off) CIRCLE 16 ON READER SERVICE CARD



COAX TO RIG

2.5 MHY RFC

COAX TO MAST

loops. A simpler and less expensive solution
is to use 2 x 2 lumber. My installation makes
use of a 20-foot length of treated 2 x 6 lum-
ber that has been ripped on a table saw into
three 2 x 2 sections. Don’t rely on the pres-
sure treating of the lumber as the only pro-
tection from the elements. It also needs a
couple of coats of varnish or a good grade
o1l base paint. The actual construction of the
mast is detailed in Figure 4.

The primary objective of this project was
to obtain maximum results from a minimum
of expense and moderate effort. The 3 dB
gain 2 meter vertical that was mounted at the
top of the mast now allows reliable coverage
for local repeater and packet work. The 20
meter bi-loops pick up very little QRN or
manmade noise. Compared to other vertical-
ly polarized antennas, they are a pleasure to
use. SWR over the entire 20 meter band is
less than 1.3:1. Directivity switching is in-
stantaneous and the patterns are similar to
the clover leaf pattern of phased verticals
easing the deep nulls resulting from a single
bi-loop.

Although not obvious from Figure 1, the
length of the top guy is 54 feet 9 inches (18'
3" times 3). This is a little short for a full-
sized 75 meter inverted vee, but we could
squeeze in an 80/40 meter trap dipole with

Figure 3. “Wireless” relay switching scheme.

ease. It’s also a good dimension to use with
open wire line and an antenna tuner. Since
the mast is not metal the open wire line can

simply be attached to the mast with standoff
insulators resulting in a neat and proper
installation. il

eXe FOOTING

BOLTED TO
MAST

|——— TwO PLACES

3 SECTIONS 2X2 LUMBER
el FEE] LENG

BOLT TOGETHER

Figure 4. Inexpensive lightweight mast.

Direct Digital Synthesizer Kits

DDS-3: $149 kit, $209 assembled.

e 2 Hz to 12 MHz, 2 Hz steps. Sine and TTL.
* Dip switch or parallel bus controlled.

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

* Sppm internal crystal oscillator,

DDS3 PC. $249 kit, $399 assembled.
e § bit PC bus version of DDS-3.

* Sine output to +20dBm into 50 Q).
* 0-70 dB step attenuator added.

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

DDS-1C: $89 kit only

* 1 Hz to 524 kHz, in 1 Hz steps, sine only.
 4'x5" PWB. Requires +/-5 VDC.

* Dip switch controll of discrete DDS.

Call, Write, FAX or e-mail for catalog

Novatech Instruments, Inc.

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

206 328-6902 FAX 206 328-6904
e-mail novatech@eskimo.com

CIRCLE 25 ON READER SERVICE CARD
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MAKE CIRCUIT BOARDS
_THE NEW, EASY WAY

=

WITH TEC-200 FIL
JUST 3 EASY STEPS:
¢ Copy circuit pattern on TEC-200 film
using any plain paper copier
* [ron film on to copper clad board
* Peel off film and etch

convenient 8 1/2 x 11 size
With Complete Instructions

SATISFACTION GUARANTEED
5 Sheets for $4.95 10 Sheets only $6.95
add $1.50 postage

The MEADOWLAKE Corp.
Dept. B P.O. Box 15565
Oneco, FL 34264

R

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 customized output.
Ideal for mailing lists, QSlL's etc. NEW FOR "84,
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

SAM OPTIONS $7.50 each
Shipping and Handling $5.00

RT SYSTEMS, INC
B207 STEPHANIE DRIVE, HUNTSVILLE, AL 35802

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

$39.95




2WAY RADIO
SERVICE

ORDER NOW 1-800 4 HOBBY KITS

QRP AMPLIFIER

For a slick little QRP boost, use one of
the 20 Watt amplifiers. Needs only

» 223 MHz L COM-3. the world's mosl popular
. 1/2-2 watts of drive for full output, low- iva manitor. F
440 MHz FM TRANSCEIVERS linear for SSB, AM or CW operation, ahGns big o Shbl. 1 COMS

MONITOR

=2 Meters

FANTASTIC

power MOSFETSs for high effieciency
and multistage low pass filter for a
clean signal. Built-in T/R relay for
automatic switching, runs on 12-15
VDC at 2-4 amps. Add our matching
case set for a complete station look.

Your choice of bands
Specify band: (QAMP-20, 30, 40, 80)

CQAMP Matching case set......514.95

delivers advanced capabililies
for a fantastic price—and our
new lease program allows you to own a COM-3 for less than
$3.00 a day. Features « Direct entry keyboard with programmable
memory * Audio & transmitter frequency counter * LED bar graph
frequency/emor deviation display » 0.1-10.000 pV output levels «
High receive sensilivity, less than 5 uV = 100 kHz to 999.9395
MHz = Continuous frequency coverage * Transmit prolection, up
to 100 watts « CTS tone encoder « 1 KHz and external modulation.
COM-3 2 Way Radio Service Monitor

FOXHUNT HEADQUARTERS

Locate hidden or unknown transmitters fast. The Foxhound direction
finder connects 1o the antenna and speaker jack on any radio receiver,
= AM or FM from 1 MHz lo 1 GHz. The antenna (a pair of dipole
S telescopic whips) is rotated until the Null meter shows a minimum. A
4 pair of LEDs indicate 1o tum Left or Right. The Foxhound is ideal to use
8 with a walkie-talkie, if you wish to transmit, go ahead, a built-in T/R
! switch senses anwransmlned RF and switches itself out of circuit while
u talk. it doesn't get any easier than this! We provide all parts except for a few feet of 1/2 inch
VC pipe avialable at any hardwar e store for a dollar or two. Add our matching case set for a
complele finished unil. Be the one with the answers, win those transmitter hunts and track down
those jammers, you'll do it all with your Foxhound.
Add some fun to your club events by having a transmitter hunt! Foxhunting is a craze sweeping the
nation, but many clubs are missing oul on the action because they lack the experise or time 1o
develop their own foxhunt transmitter. We set one of our most devious and sneaky engineers to the
task of designing an easy to build and use, yel highly capable Foxhunt transmitler. A snazzy
microprocessor controller has both presel and programmable transmission characteristics allowin
you to easily set the difficulty level from “beginner” to “know-it-all"! The SkyFox, FHT-1, is crysla
controlled in the 2 meter band (crystal for 146.52 included) with a power output of 5 watts that is
adjustable by the controller.The transmitter is programmed lo 1D in CW or add our voice option if
you really want fo aggravate the troops - "Ha ha, you can't find me!” Join the fun, get rid of those
sluffy old meelings and picnics. have a foxhunt!
DF-1 Foxhound direction finder kit ........859.95 CDF Matching case set for DF-1 ..$14.95
FHT-1 SlyFox Foxhunt transmitter kit $129.95 FHID-1 Voice ID option..................529.85
CFHT Heavy duty metal matching case setfor FH T-1 ...covimnnnunmmn 929,99

PACKET RADIO

Two new versions are available for the Commodore 64 (P-64A) or the IBM-PC (P-IBM). Easy as-
sembly NO TUNING™. Includes FREE disk software. PC Board and Full Documentation. Kit form,

P-B4A $59.95 P-IBM.....c.cnnn 55995 CASECPK......oiiia $14.95

SPEECH
SCRAMBLER

Descramble most scramble systems heard on
your scanner radio or sel up your own
scambled communication system over the
phone or radio. Latest 3rd generation IC is
used for fantastic audio quality - equivalent o
over 30 op-amps and mixers! Crystal
controlied for crystal clear sound with a built-in
2 watt audio amp for direct radio hook-up. For
scramble systems, each user has a unit for full
duplex operation. Communicate in privacy with
the §5-70. Add our case set for a fine

Ramsey breaks the price barrier on FM rigs! The FX is ideal for shack,
portable or mobile. The wide frequency coverage and programmable
repeater splits makes the FX the perfect rig for Amateur, CAP or MARS
applications. Packeteers really appreciate the dedicated packet port,
“TRUE-FM" signal and almost instant T/R switching. High speed packet?
...No problem. Twelve diode programmed channels, 5W RF output,
sensitive dual conversion receiver and proven EASY assemb&wm' pa
more for a used foreign rig when you can have one AMERICAN AD%
(by you) for less. Comes complete less case and speaker mike, Order
our maiching case and knob set for that pro look.

FX-50 kit (B8 Meters) .....ccceenneiinnen 2149.95 FX-146 Kit (2 Meters).......cccciiiciiiissssnsanssans $149.95
FX-223 kit {1 1/4 Meters) ............ $149.95 FX-440 kit (3/4 Meters).......... e gttt S $169.96
CFX matching case set................. $28.95 FXM-1, ICOM/Yaesu style speaker mike .....$29.95

2 MTR & 220 BOOSTER AMPS

Here's a greal booster for any 2 meter or 220 MHz hand-held unit. These power
boosters geliver over 30 watts of output, allowing you to hit the repeater's full quieting
while the low noise preamp remarkably improves reception. Ramsey Electronics has
sold thousands of 2 meter amp kits, but now we offer completely wired and tested 2
meter, as well as 220 MHz units. Both have all the features of the high-priced
boosters at a fraction of the cost.
PA-10 2 MTR POWER BOOSTER (10 X power gain)

Fully wired & tested
PA-20 220 MHz POWER BOOSTER (8 X power gain) Fully wired & tested

. SX-20 20 METER SSB/CW TRANSCEIVER

Finally, a handy go anywhera rig that puts the
fun back into ham radio. How about the DDS
synthasizer that tunes in 10 Hz steps with
gxceptionally low noise for weak signal
reception. Or, how about the buili-in lambic CW
keyer that has a digital readout of your CW
spead. Perky 10 watt RF output (that's only
11/25 units below a 100 watt rig!) can be tuned
down for true QRP operation. Included with the
5X-20 is the hand mike with handy UP/DOWN
buttons for remote tuning of the rig while driving
— or biking — or boating. Available in both fully :
assembled and fun to build kit form, you'll find [
that the SX-20 will become your favornte rig.
SX-20 20 meter SSB/CW Transceiver,
fully wired, 1 yr. warranty
SX-20 20 meter SSB/CW Transceiver Kit Form
Optional CW Audio Filter SXCWN WT

Miniature
SPEAKER-MIKE

Fits lcom,
Yaesu, Alinco,
Hamsey and
Radio Shack
rigs! Looking for
-4l a handy little
o speaker-mike to
complimeni

STEREO FM

$349.95

TRANSMITTER

CW KEYER

Send perfect CW. Microprocessor keyer features 4 programmable
memories of up to 26 words each, lambic keying, dot-dash memory,
vanable speed from 3-60 WPM, adjustable sidetone, keying to any ng
and fully RFl proof. EAROM memory keeps messages up to 100 years -
you'll go silent before the key! Includes built-in touch paddies or use
your own, Easy assembly and matching case set available for a nice
station look.

CW-700 Micro keyer kit.....569.95 MK Matching case set......
CW-700WT Assembled CW-700and case

Run your own Stereo FM radio station!
Transmits a stable signal in the 88-108
MHz FM broadcast band up to 1 mile.
Detailed manual provides helpful info on
FCC regs, antenna ideas and range to
expect. Latest design features adjustable
line level inputs, pre-emphasis and
crystal controlled subcarrier. Connects to
any CD or tape player, mike mixer or
radio. Includes free tuning tool too! For a

your FX trans-
| ceiver or other
4 ICOM  style
handie-lalkie?
The Fiarnseg(
SM-1 speaker-mike is a beauty. It's only 1 1/2"
wide by 2 1/2 inches high and has a handy clip
on the back so you can easily clip it to your
lapel or shirt. Its small internal speaker isn'l
going to break any eardrums but is very clear
and has plenty of pop to be heard when wom.
There's even a jack on the mike so when you
plug it in, you still have the use of the speaker
jack from your radio. Fils all Radio Shack,
ICOM, Yaesu, Alinco and Ramsey rigs.

SM-7 Mini-Speaker mike,

Fully assembled...........ccoconnes $24.95

pro look add our matching case set with

professional finish.
553-7% Scrambler /descramblerkit .539.95

ACTIVE ANTENNA on-board whip antenna C3SD matching case set.............. $14.95
Cramped for space? Get longwire performance with this desktop E';':"'j %i?;ﬂﬁ?pzﬁﬁ;;;uw - gﬁgg ggiggﬂf;ﬁaﬁ“ E,E;'fd ____________________ $79.95

antenna. Propery designed unit has dual HF and VHF circuitry and
built-in whip antenna, as well as extemal jack. RF gain control and 9V
operation makes unit ideal for SWLs, traveling hams or scanner buffs
who need hotter reception. The matching case and knob set gives the
unit a hundred dollar look!

' 528.95 Matching case & knobset, CAA ..514.95

CRYSTAL RADIO

Relive the radio past with a crystal set like your
grandfather built. Uses genuine Galena crystal and

MICRO-MIKE

World's smallest FM wireless mike.
Smaller than a sugur cube - includin

rrrrrrrrrrrrr

SHORTWAVE
RECEIVER

Fantastic receiver that captures the world
with just a 12" antenna! Can receive any 2
MHz portion from 4-11 MHz. True
superhet, has smooth varactor tuning.
AGC, RF gain control, plenty of speaker
volume and runs on a 9V battery.
Fascinating Scout, school or club project,
provides hours of fun for even the most
serious DXer. For the car, consider our
shortwave converter. Two switchable
bands (in 3-22 MHz range), each 1 MHz
wide—tunable on your car radio dial. Add
some interest to your drive homel

Shortwave receiver kit, SR1
Shortwave converter kit, SC1
Matching case set for SR1, CSA .. §14.95
Matching case set for SCI, CSC ...514.95

catwhisker. Several different types of radios are buil,
including standard AM broadcast, shortwave and
even WW Il foxhole style. To compare modern
semiconductor detectors, we include a diode for
comparison. No soldering required and we even give
antenna ideas. Radio for free, get it now belfore

battery and mike. Two sets of SM
parts supplied in case you are clumsy'
Terrific audio pick-up {pin drop at 5 fi)
and transmit range of 300 ft. We include
the battery (watch style), elecirel mike
and even a tuning tool! Be a James | @n ,
Bond and learn SMT too! Clinton taxes it

EM-5 Micro mike kit..........519.95 | CS-1 Crystal set kit .......coccoovvcinrincnnnnn. 319,95

DR. NI-CAD CONDITIONER/FAST CHARGER

Quit spending big bucks for replacement battery packs, rejuvenate and condition your batteries
for peak capacity. Advanced circuitry has optimized discharge belore charge to eliminate
memory effect and to condition batteries that have been poorly cared for in the past. Quick

AIRCRAFT RECEIVER

T ALt & s Hear exciting aircraft
! e communications—pick up planes
i up to 100 rMnill_nlEE iﬁy! Heg&ivea
e ) 110-136 z air band,
SNSRI 1\ ooth varactor tuning superhet
with AGC, ceramic filter, adjustable squelch, excellent sensitivity and
lots of speaker volume. Huns on 9V battery. Great for air shows or
just hanging around the airport! New 30-page manual details pilot talk,
too. Add case set for "pro” look.

AR-1 kit
Matching case set, CAR

...............................................................................

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 Dy a
negative delta-V system that cuts off the fast 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 batteries,
buying new packs, waiting hours for recharge, get a Dr. Ni-Cad today! Available in money
saving kit form or wired and tested with case at a special price. Kit builders: add our matching
case set for a snazzy finish,

2M
~ POWER AMP

Easy to build power amp has 8 times
power gain, 1W in, 8W out, 2W in, 16W
out, 5W is for 40W out. Same amp as
featured in many ham magazine articles.

MONTH’S

Eﬂm!gleie with all parts, less case and T- DN-1 Dr. Ni-Cad conditioner/fast charger Kif ........cccievireemnnmssnsemesssnssssssssansns $49.95
ey : GO MATCHIAT) CRBB SO i ivedusnssionsiin st oa sxiiabas e eI SR s s e S g 5 $514.95
PA-1, 40W pwr amp kit................ $34.95 lS S U E """" 4 :

TR-1, RF sensed T-R relay kit.....$14.95 DN-1WT Fully assembled Dr. Ni-Cad with Case...........c.ccceiienciinciiiiiiins $89.95

ORDERS cALL 1-800-4 HOBBY KITS (446-2295) ORDERS ONLY

TECH/ORDER/INFO (716)924-4560 FAX (716)924-4555

B TERMS: Satisfaction guaranteed. Examine for 10 days. If not pleased return in original form

for refund, Add $4.95 for shipping, handling and insurance. For foreign orders add 20% for
o surface mail. COD (U.S. only) add $5.00. Orders under $20 add 53.00 NY residents add 7%
iL]iamu]
e e il

sales tax. 90-day parts warranty on kit parts. 1-year parts & labor warranty on wired units.
RAMSEY ELECTRONICS, INC 793 CANNING PARKWAY VICTOR NY 14564

MINI KITS

Ramsey carries a complete line of low cost,
easy to build, easy to use functional kits that
can be used alone or as building blocks in
larger more complex designs. Mini-kits include
audio amps, tone decoders, VOX switches,
timers, audio alarms, noise-makers and even
shocking kits! Call for our free catalogue!
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Number 6 on your Feedback card

Reading Morse Code

on your PC

Decipher Morse code right off the air or improve your own fist.

[Editor’s Note: The following article is an
updated and improved version of the au-
thor’s November 1978 article “World of the
Brass Pounders,” published in the Wayne
Green publication, Kilobaud. The original
idea was based on the 6502 microprocessor,
but here the author has adapted his idea to
the popular PC family of computers. ]

ow good is your CW “fist?” Are your

CQs being ignored? It could be your
sending. If you have a PC, here is an easy
way to check. This simple program for the
IBM PC decodes Morse code and prints the
output on a PC screen or printer. I wrote this
in 1977 for the early KIM computer and re-
cently updated 1t for the IBM-compatible
family. Simply enter this BASIC program
and connect your key or keyer to the parallel
printer port of your computer.

The program can also be used to decode
Morse directly off-the-air. Included in this
article is an interface circuit to connect the
headphone audio output of your receiver to
your computer. With today’s fast computers,
the program will follow keying speeds well
above 40 to 50 words/minute.

Even though the program looks simple, it
has some unusual surprises, such as self-
adaptive adjustment for changes in code
speed. In addition, the influence of changes
in dash or dot length is weighted so that they
must occur five or six times in succession
before the computer decides that there has
been a bona fide speed change. As a result,
an occasional “bad” character will not mess
up your copy; the printout is extremely sta-
ble and the copy is relatively foolproof. The
program also detects the end of the word and
prints out a space, if required.

Loading the Program

Run BASIC on your computer (we used
GWBASIC) and type the program exactly as
written—with the proper line numbers, etc.
Lines 10, 60, 110 and 150 instruct the pro-
gram to inspect the main parallel port at Hex
379, and the “AND 8" assures that the com-
puter is only looking at pin 15 of the con-
nector, to see whether or not this is ground-
ed. The program assumes when a dot or a
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by Robert L. Kurtz W6PRO

dash occurs, a logic 0 appears on pin 13.
This is in agreement with a “keydown”
shorting pin 15 to pin 18 (ground).

Program Description

Figure 1 is a simplified flow diagram of
the program. The initialization routine (lines
1 through 6) sets the lookup table that will

permit the printout of the proper character.
The program then waits for a keydown to oc-
cur (lines 10 and 11). The first part of the op-
erating program (lines 20 through 70) mea-
sures the length of time that the key is down
and compares this with the stored value for
the length of a dash.

If the key is raised in less than one-half of

Less
Than 1/2
Dash Time?

Yes

Store
Dash in

Dash
Register

in Dot

Initialize

l Measure

- Key-U
Wait for laa y-up
Key-Down Time

Y End
Measure of
Key-Down Character?

Time

SN, ST
Store Dot

Register

Print
Character

|

Update
Dash Time Y

(Weighted)

Figure 1. Simplified flow diagram.
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Your one source for all Radio Equipment! Los Precios Mas Bajos en Nueva York
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Figure 2. Interface circuit schematic.

the stored dash time, the computer writes a
“dot” into the dot register (line 30) and goes
to the second part of the program.

If the key remains down longer than one-
half of the stored time, a “dash” is stored in
the dash register (line 50) and the stored
dash time is updated with a one-to-four
weighting (line 80). This is accomplished by
multiplying the old value of the dash time by
four, adding the new value, and then divid-
ing by 5. As a result, the stored value cannot
change drastically from character to charac-
ter, and the copy is not susceptible to errors

from erratic sending habits.

The second part of the program measures
the length of time that the key 1s “up.” If
it’s up less than one-half of the dash length,
the program assumes that the character is
not complete and no printout is provided
(lines 100 through 130). If the key is up
longer, the program jumps to line 300, the
print-character subroutine. If the key is up
longer than twice the dash length, the pro-
gram assumes that a word has been com-
pleted and a “space” is printed (lines 170
and 180).

.EV

B
o

.05

g 100K 1
&

[l
I

%
s

To "Out" of interface circuit.

Figure 3. Audio oscillator schematic. This optional circuit may be used to regenerate audio
signals from “"CW" processed by the interface circuit board. Connect the input of the board
to the receiver, and the output to this audio oscillator. The interface board will key the audio

oscillator for QRM-free CW.
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Lookup Table

The heart of the program is the algorithm
that counts the dots and dashes and develops
a number used to look up the actual charac-
ter to be printed. In other words, each com-
bination of dots and dashes in Morse code
has a discrete number that commands a giv-
en character to be printed. This algorithm
has three conditions, as listed in Table 1.

Steps 1 and 2 keep repeating until the
character is complete. When the program
detects a key-up period longer than one-half
of a dash length, it assumes that the charac-
ter is complete and step 3 is accomplished
(lines 300 to 430). The manner in which the
lookup number for the letter D is formed is
shown in Example 1.

Interface Hardware

As was mentioned previously, to check
the program (and your own fist) a key can
be connected between pin 15 and pin 18
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Figure 4. A drilled and etched PC board is
available for $4 plus $1.50 § & H from FAR
Circuits, 18N640 Field Ct., Dundee, IL
60118.



HAM RADIO
& MORE

National Talk Radio Show With Len Winkler, KB7LPW

. ™) Amel'i cals only
Ham Radio
Show On The

Broadcast
i

Sundays
' 6:00 EST
Weekly Co-Host, John Moore, NJ7E — Weekly DX Update With Lee Finkel, KY7M

Tune in each week for national ham radio news, FCC news, weekly guests from
the amateur radio community, ham trivia contests, prizes, listener call-in and more!

Sponsored in part by Radio City, Inc. and 73 Amateur Radio Today and ICOM.

Ham Radio & More Affilliates
AZ: KFNN 1510 PHOENIX IN: WPDJ 1300 HUNTINGTON NC: WCRY 1460 RALEIGH
CO: KBCO 1190 DENVER/BOULDER | KY: WMTA 1380am CENTRAL CITY NC: WNCT 1070 GREENVILLE
CT: WATR 1320 HARTFORD MA: WKPE 1170 ORLEANS NE: KICS 1550 LINCOLN
FL: WFFG 1300 am FLORIDA KEYS MO: WBGZ 1570 ST. LOUIS OK: KTMC 1400 MCALESTER
IL: WKTA 1330 CHICAGO MS: WVMI 570 BILOXI N OR: KBNP 1410am PORTLAND
IL: WBGZ 1570 ALTON NC: WEEB 990 FAYETTEVILLE UT: K26DI CH.26TV CASTLEDALE

Ham Radio & More is also available on Satellite!
Spacenet 3, Transponder 9, 6.8 Audio for Home Dish (Analog).

Find out what radio station airs "Ham Radio & More" in your local area
by calling the originating station, KFNN, at602-241-1510.

Forsponsorship informationcontact Ron Cohen at602-241-0482.




(ground) of the 25-pin parallel connector on
the back of the computer.

Figure 2 shows a typical circuit for con-
necting your radio receiver speaker or head-
phone audio output to the computer. The
NPN transistor is an R/C coupled audio am-
plifier connected to a type 567 phase-locked
loop (PLL). The free-running frequency of
the loop is set by the values of the capacitor
and resistor connected to pins 5 and 6 of the
567, and is approximately 2,000 Hz. The ca-
pacitors on pins | and 2 of the PLL adjust
the bandwidth to about 100 Hz, and the LED
serves as a luning indicator—that is, it will
start blinking when the signal is in the center
of this narrow bandpass.

The output signal goes to a logic 0
(ground) when a dot or dash occurs. The cir-
cuit shown has appeared in numerous publi-
cations; you may have your own favorite
circuit that you would like to use. Be sure
that the circuit provides a logic 0 when a
CW tone appears.

Incidentally, the circuit has another
unique application. Since it is only activated
by audio signals over a fairly narrow band-
width, it can also be used to “key” an audio
oscillator set to any frequency desired.
When Morse CW comes in amidst a jumble
of other signals, the PLL picks out the signal
you want and keys the audio oscillator . . .
and that oscillator is all you hear.

Adjusting the Program

One of the advantages of writing this in
BASIC is the ease with which the computa-
tion constants can be changed. For example,
you may wish to experiment with different
algorithms to detect whether a key-down
signal is a dot or a dash . . . to take care of
swing-fisters. This can be accomplished cas-
ily by changing the factor in line 40 from
(.5C) to (.25C) or (.75C). By the same to-
ken, the constants in lines 111 and 151 can
be changed to provide more leeway for the

Type this short program into your PC, connect your key or bug to the parallel port -
and send a page from 73. Compare the screen print with the original page and you may
get a surprise. It could explain why so many of your contacts complain about QSB or

QRM!

Step 1.

If the input signal is a "DASH" -

First — double the values in the dot and dash registers.
Second - add a "1" to the dash register.
(see line 50)

If the input signal is a "DOT" -

First = double the values in the dot and dash registers.
Second - add a "1" to the dot register.
(see line 30)

If the character is complete -

First - double the value in the dash register.
Second - add the dash and dot registers to obtain the look-up

number.

(see lines 300-350)

formation of characters and spaces.

Type this short program into your PC,
connect your key or bug to the parallel
port—and send a page from 73. Compare

the screen print with the original page and
you may get a surprise. It could explain why
so many of your contacts complain about
QSB or QRM!

Sell your product in 73 Amateur Radio Today
Call Dan Harper today...1-800-274-7373

Rack Shelves
Rack Equipment Cabinets
Antenna Grounding Kits

Tower Mounted Box Kits
Dipole Hangers

Other enclosures

UHF & VHF Antenna

Power Divider Kits
Small sheets Aluminum and Brass

Byens Cliassis Rits
Ghartas Byers K3IWK

5120 Harmony Grove Road, Dover, PA 17315
Phone 717-292-4901
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The World of Ham Radio
Callsign Jan 95 Database

You can have the lmest US and Forei
callsagns available. 20,000+ soltware i
for amateur radio. AmCall auto-logging
station log book included with every CD.
Over 1,350 Radio Mods. The lalest space
photos. The mewest releases of amateur
software. 1,100 images of lost & missing
children. Thousands of SWL frequencies.
Published every JJ\NFMA‘HSEP Special
rates for clubs, FTP. BBS, & PBBS CD ROM
sysops. DOS & Windows compatible.

Can you afford o be without the biggest ¢ \
& best CD for amateur radio? Subscribe
and get 3 issues for $99 US, $109 Foreign
Single issues $39 plus ship plnﬁg USA §3,
Overnight USA §10, Forer ir Mail $5
AmSoft, PO Box 666, Nuw Cumberland,
PA l?ﬂ?{]-{}ﬁﬁﬁ USA, FAX 717-938-6767

AmSoft 717-938-8249
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Reading Morse Code on Your PC

Continued from page 26

EXAMPLE: T
REM MORSE CODE READER - WRITTEN BY R. KURTZ - W6PRO ¥ e

1
£ RESTORE
3 CLS: REM CAN DELETE - PUTS CURSOR AT TOF OF SCREEN Initial conditions® Dot Hw' = 0, Dash ku,:u
4 REM TO SEND DIRECT TO PRINTER - USE LPRINT IN LINES 188 AND 340 :

5 DIM AS(100)

&

FOR N=1 TO 10@:READ AS(N):NEIT N First interval: Input a dash

1@ A=INP(&H379) AND B8 :

1 3% RoT S A5 2 times dash register =2X0=0
15 B=@ 2 times dot register =2X0=0

2@ A=INP(&H379) AND 8:B=B+1@
25 IF A<B THEN 40
38 C=((5"C)+(2*B))/6:DT=2*DT:DA=2*DA:DT=DT+1:C0TO 120
4@ IF B<(.5*C) THEN 20 mmary - - » o
50 DT=2*DT:DA=2*DA:DA=DA+1 - cush Fegister =1, dot regicter = 0
60 A=INP(&H379) AND 8:B=E+10
78 IF A<8 THEN 6@

= L]
?Lcﬂ:q. C)+B)/5 Second interval: Input a Dot
118 A=INP(&H379) AND 8 2 times dash register =2X1=2
111 B=B+10
R 2 times dot register =2X0=0
138 IF B¢<(.5*C) THEN 110 Add 1 to dot register =14+0=1
142 GOSUB @0
158 A=INP(&H379) AND B
151 B=B+10 Summary - dash register = 2, dot register = 1
168 IF A<8 THEN 15
178 IF B<(2*C) THEN 158
188 PRINT " ";

Add 1 to dash register =1+0=1

198 GOTO 19 Third interval: Input the second Dot

390 DA=DA*2 . " &

31@ D=DA+DT 2 times dash register =2X2=4

338 IF D>10@ THEN D=12@ 2 times dot register =2X1=2

348 PRINT AS(D): =24+1=

2te TR Add 1 to dot register 2+1=3

360 RETURN

400 DATA E,T,I,A,N,M,S,U,R,¥,D.K,G,0,H,V,F,-,L,-,P,J,B,X.C Summary - dash register = 4, dot register = 3

410 DATA Y,.Z,Q,—. =5 4.3 === 2u=s=s=s=i=s=p=s 1,6,/ . —

422 DATA _'.-'i_'i.'iT._i-i-i'Ei-_igi'I--i-i-i-i-i.’l-r“r_?_l_!_!?

A30 DATA =, =, =, = s = =2=2=ses=s=s=s =0 =01 =s=s=p=p=s=a=s=p=p=

End of Character - determine look-up number for "D"
2 times dash register =2X4=8
’ * f
Don’t mioo out on all the FUN. A Do S Db PGS BN 1Y
Call Sheila today at
( 800) 677_885 8 to Ol"'dEl" ymr' Answer: "D" is the eleventh character In the Data file.
- - -
subscription Radio Fun.
to Example 1.

HAVING PROBLEMS
TAKING TOWERS DOWN?7?

C..
ey » - Z / /
Y lo|” WERE SURE YOURE AWARE OF THE ECTORIINDER

. BACK BREAKING WORK INVOLVED IN

30-300 MHZ RECEIVER

UNCOUPLING TOWER SECTIONS WHICH ZERO~IN HAND-HELD R-1283/GRC RECEIVER covers VHF in bands
T AL ATEN bt i S, SEESE | 30-90and 90-300 MHz AM-FM-CW-Pulse con-
Al LE FIGHTING THESE KINDS OF R - ,

BATTLES HAVE USED EVERYTING FROM VHF DIRECTION tinuously tunable; 21.4 MHz IF. Selectable
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TAKEN INTO CONSIDERATION. DIRECTION. V 60 Hz; 3.5x19x17, 30 Ibs sh
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LITTLE FRIEND YOU'LL EVER NEED WITH YOU ON A * STORAGE. TYPE BIRAOPRIAME . ipsanmiicocns .

TOWER. WHETHER IT BE 15 OR 150 FT. UP, YOU'LL
FIND DISMANTLING TOWER SECTIONS A SNAP WITH I
“TOWER JACK".

Retail $49.00  Ham Net $36.00

VF-142 COVERS . ,
BOTH. 2-MTRS & S0FT. GUY WIRE ASSEMBLY,3/16" steel braid

220MHZ. OTHER with 2 heavy-duty snap hooks on 17°L long
MODELS AVAILABLE. steel bracket; has locking pulley and tension

Send $36.00 Check or M.O. to: -_::_,,_g!{,' WRITE OR CALL FOR adjust. Designed for antenna support use.
“TOWER JACK” L MORE INFO. 8 Ibs. sh. #SMD-423629, Unused..... $16.95
P.0O. Box 82321 $3.50 SHIPPING & TYPE VF-142
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73 Review

by Pete Putman KT2B

Number 8 on your Feedback card

Midland International Corporation
1690 North Topping

Kansas City MO 64120
Telephone: (800) 669-4567

Price Class: 18-405 2 meter base station antenna—$99.95 (MSRP)

18-410 dual-band 2M/440 base station antenna—$169.95 (MSRrP)

and 18-410

Midland Corporation
Models 18-405

Base Station Antennas

Good VHF/UHF performance at a moderate price.

n the June 1994 issue of 73 | took a look at

Midland Intemational Corporation’s 18-300
series of high-quality mobile antennas for
144 and 440 MHz. At the time, | remember
thinking, “Wouldnt it be great if Midland also
had a line of base station antennas that
worked as well as these and were moderate-
ly priced?”

Well, the good news is that Midland does
have 'em, and | was able to procure a couple
for this review. Both are collinear designs,
employing more than one active element
driven in series. Both are rugged and easy to
put together, and their performance is defi-
nitely on a par with the mobile antennas.

18-405 Monoband Base

This antenna can be configured by the us-
er for any band segment between 136 to 225
MHz, although | didn't evaluate its perfor-
mance outside the 2 meter band. The 18-405
is a fairly lightweight but rugged design, us-
ing aluminum element material and stainless
steel hardware throughout, and weighing on-
ly a couple of pounds. (See Photo A.) The
active antenna array uses a pair of 5/8-wave
elements with a matching coil in between; an
adjustment chart provided by Midland gives
you the lengths of each of the four sections,
although I tried three different adjustments to
get the best VSWR across the 2 meter band.

Stainless steel hose clamps are used to
secure the concentric element sections, and
after about a year of use they haven't
budged an inch. My final and most satisfac-
tory results came with an overall length of
124" (10" 4%), so if you are planning to use an
18-405 make sure you have the vertical
clearance! The ground radials are pre-cut at
the factory and install into tapped holes on
the base of the antenna, projecting out at
about 30-degree angles (which is close to
optimum for a 50 ohm feed, by the way).

The antenna connectors on the 18-405
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and 18-410 look sort of like Type N recepta-
cles at a hurried glance, but they are genuine
UHF connectors! A decoupling sleeve which
doubles as the antenna mast mount slides
over your coaxial cable and is fastened to
the antenna's base with machine screws.
This permits the installation of a pair of “U"
brackets and bolts, offsetting the mast mount
on up to 2° mast material. (See Photo B.)
This system is great for protecting the coax
from inclement weather and will no doubt at-
tract small insects looking for a dry home.
Because the two mounting brackets can twist
away from each other when tightening, you'll
need a level when Installing the antenna to
ensure it is truly vertical.

Performance

The 18-405 works very well in base station
operation, but breaks down into a small
enough package that it is ideal for hamfest
talk-ins, special events, and even Field Day.
As | mentioned earlier, it took a few tries to
get the SWR across the band to my liking,
but eventually | saw a maximum of about
1.8:1 at 144 MHz with a Bird Model 43, dip-
ping down quickly to under 1.09:1 at 146
MHz and rising back to 1.7:1 at 148 MHz, in-
dicating that the antenna is somewhat nar-
rowband in performance, which is usually a
direct consequence of any design to produce
higher gain.

In on-air tests, the 18-405 worked about
as well as my older FOFT four-element yagi,
which has a fairly broad pattern to begin with
(-3 dB at 75 degrees). But there's no doubt
that it helped me access some fairly distant
repeaters with a mere 5 watts from my
IC-02AT. At the time, the 18-405 was tem-
porarily fastened to my deck with a couple of
bunji cords and sat on a 10-foot mast! Mid-
land claims a gain figure of 7.5 dBi for the
antenna, no doubt due to its fairly low radia-
tion angle. While not able to substantiate that

T —
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Photo A. The Midland 18-405.
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X, tunes your rig and does your logging
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him . . . print his QSL card . . . search and update e i ST AR
_Fﬂur ﬂWﬂde ﬂﬂd E[}IIIES JES. RIH Windows™ I_Hljim cmﬂupr;ulj:::ﬂin
Logview Windows™, Packet Windows™ and Rig MFH&BBK!YH T T
Windows™ are powerful ham radio automation 52 9 | |
software programs that makes operating fun, DXing s R, o P i | = e :
competitive and not-so-fun dermis ﬁrﬂesst Sy B DEMG R e e B e e aRre
ou can use them together as a fully integrated @~ SAVE $20 | eirer o opreanre Rt e e en et v v et e ) [vepae oz v e e
package that unifies your transceiver, packet TNC  Complete Package A o i W Bea i Pw oS wmager  |HSGE] o
includes all 3 | R o5 RTIC DN LIS JIORAL | | pise] [snwa v
and logging functions into a fully automated station. programs above None 100 (6] sew B et (1] (umar] (o] () | g
Or you can use them individually as stand alone ., | oo o n o e ] [ =
programs and add other modules as you need them. S [ Jrobe & oo s o 16206 Joows ) Jg) | 20 [or] [ ] [emen
Here's an overview of each program . . . 1 09m Typical real time logging, packet and ng control windows
- W d ™ You can automatically add the  knobs make tuning as natural as your real
LG View INAGows active call to selected messages -- such as a tuning knob. You get fine and coarse tuning,
~ PR BT P L S L T TR DR Tl - - routine exchange of RST, QTH and name. separate knobs for VFO A and VFO B plus,
Keyer View.,_Melp. You can use beginner levels to get going frequency and rig status displays.
T b Hee 7] meee] Bl quickly. When you're ready for more advanced With 48 command macro buttons, you can
ot mowe e e et [ features you can use the expert levels. define and chain them to create complex
wa 10 . 10/26/91 wnaz | | ENEICTR N MFEJ-1681 Logview Windows™, $69.95. transceiver control h}’ C]lelng your mouse.
Wiiar  Baei  beraes maize [illurese  seuth orkney a3 Separate Rig Windows™ programs are
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Logview Windows™ is a live real time | WM R - TP ST R (TR TS TR (37
computerized logbook that gives you instant Packet Windows™ screen
access to your data. Using Packet Windows™ and your TNC to
When you enter a call sign, Logview access DX PacketCluster™, you can display a
Windows™ automatically checks to see if list of current on-the-air DX stations.
you've worked him . . . if you need him for You can scroll through these DX stations

DXCC or an award . . . calculates distance and and select one with your mouse. Your rig 18

available for Kenwood, Yaesu and ICOM

radios. Each program is customized to make

use of features unique to that manufacturer.
For Rig Windows™, order MF J-1683K for

Kenwood, MFJ-1683Y for Yaesu and

MF J-1683I for ICOM, $29.95 each.
Requires MFEJ-5383K/Y/I transceiver-to-

computer interface cable below.

Transceiver-to-Computer
Interface Cable has
RS-232 serial interface built-in’

MFJ-5383K (Kenwood)

MFJ]-5383Y %Yaesu]
MFI-53831 (Icom)

bearing so you know where to point your beam automatically tuned through Rig Windows™ S 4 9
.. for contests it checks for dupes, tells you  and your logbook 1s automatically set up . each

where you need to make a QS0 and 1its score . through Logview Windows™ to log your rare 4 = Convenient

You can scroll through your log in familiar DX -- all you have to do is work'em. . %ﬁ%% ﬁ_%% pre-wired Transceiver-
logbook format in either call sign order or date You can select only the DX you need. 44 - % to-Computer interface
a1id (Hne:Order When they occur, an alarm sounds or youcan  cable has RS-232 serial interface built-in!

For each contact you make, Logview have their call sent in CW -- you'll know about Each cable has connectors wired for your
Windows™ lets you simultaneously update and  band openings even if you're in the next room.  transceiver and IBM compatible computer.
keep up with dozens of awards such as DXCC, For true "hands off" operation, turn on Just plug a pre-wired cable into your

WAZ, OBLAST and WPX. You can attach AutoSpot™. When DX you need appears, your
award identifiers to QSOs for tracking awards. rig automatically tunes to his frequency and
The Contest Mode gives you fast dup your logbook automatically sets up to log.
checking and automatic time/serial number Operating your TNC or PacketCluster™ can
stamp. It tells you how many contacts per hour be as easy as "point and click” when you use
you're making, time past since your last QSO, Macro buttons for commonly used commands.

point score, multipiler score and total score. MFJ-1682 Packet Windows™, $29.95.
Even as you're making your contact, you

can be printing a QSL card. ng thdoﬂtgsﬁfm S

| gives you full

You can choose who to send QSL cards to  [=F RS ikl -~

based on QSOs not confirmed or not sent. File Rig

l:ln'fml UP

| computerized control

You can print cards or labels in standard AL T AL

i| of your transceiver.

format or customized them to suit you. You can pXa ) XA
print in time or bureau order. sricech

Hundreds of QSO and award reports can -
be generated. Data from CT and other popular
logging programs can be imported.

You can "click on" the built- m keyboard

UEE VPO B

Bl viob s || Data from Packet

transceiver and computer serial ports and
you're ready for computerized control of your
rig through Rig Windows™.

MF J-5383K for Kenwood, MFJ-5383Y
for Yaesu, MFJ-53831 for [COM, $49.95 each.

En|ny World Band radio in your car

-. MF‘S%% Hear late breaking
- ilu - news as it happens
f'r.-::lm all over rhe W .r:.-rfd ! This MFJ-306 adds World

Band shortwave reception to your AM car radio.
Covers 19, 25, 31 and 49 Meter bands. Plugs

|| Windows™automatically
tunes your fransceiver
to the DX station you
want. Frequency and

kever and let Logview Windows™ help you IF SHIFT ?’12

make QSOs with 8 pre-stored CW messages.

You can set weight and speed and adjust
element, character and word spacing.You get a

RITIT & ;
il Loeview Windows™

for automatic logging.
Unique mouse

— : Dperated tuning

convenient keyboard buffer with on-screen text

display for sending perfect CW.
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between vour car radio and antenna. 4

Nearest Dealer/Orders: 800-647-1800

Technical Help: 800-647-TECH (8324)

* 1 year un:::r::ndmanaiguarantee * 30 day money back
guarantee (less s/h) on orders from MFJ * Free catalog
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Box 494, Miss. State, MS 39762
(601) 323-5869; 8-4:30 CST, Mon-Fri.
FAX: (601) 323-6551; Add s/h

. making quality affordable
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figure, | will say that the 18-405 is a big im-
provement over the typical 5/8-wave ground
plane. By the way, the 18-405 is rated at 200
watts maximum.

18-410 Dual-Band Base

The 18-410 is about as different from the
18-405 as possible in physical appearance
and construction. It uses a pair of 5/8-wave
collinear elements on 144 MHz and four 5/8-
wave elements on 440 MHz, encasing them
in a Fiberglas radome sheath measuring
100" (8'4") in length. (See Photo C.) Like its
sister antenna, the 18-410 is very light when
tipping the scales, but no compromises have
been made with the antenna hardware—it's

Photo B. The antenna mounting arrangement for the 18-405 and 18-410.

“star” on your antenna “tree” of beams if
you've got a strong rotor.,

Since the antenna was “factory aligned,” |
expected to see fairly good SWR perfor-
mance. Midland claims under 1.5:1 from
144-148 MHz and 440-450 MHz, so | swept
the antenna over this range using a 5 watt
RF source and a Bird 43. On 2 meters, | saw
about 1.9:1 at 144 MHz, using the suggested
settings, dropping to 1.5:1 at 145 MHz and
1.4:1 at 146 MHz. At 148 MHz, | measured
1.8:1, so the 18-410 didn't quite make its fac-
tory spec. Should you be concerned about
seeing 9% reflected power? Well, | generally
disregard numbers under 2:1 as current
transceivers and handi-talkies using hybrid

“In a nutshell, the 18-410 was the hit of
Field Day '94 for the Warminster ARC. ”

all stainless steel. Unlike the 18-405, the 18-
410 comes prealigned from the factory, elimi-
nating the need for “tweaking” the element
lengths. You just slide the top radiating sec-
tion and coil assembly into the bottom, tight-
en a small screw (don’t drop it—I did, right
through my element-eating deck) and con-
nect the two sections of the radome with a
ferrule and compression nut.

The ground plane is provided by the same
pre-cut stainless steel radials that thread into
the antenna base with a coaxial sleeve nut.
Again, the decoupling sleeve and mast sup-
port attaches with a single screw to the base
and uses a pair of “U” clamps to attach to up
to a 2" mast. As before, a level is recom-
mended during installation to be sure the an-
tenna is truly vertical. Wind loading will be
somewhat reduced with the 18-410 as it
measures over a foot and a half shorter than
the 18-405, so don't hesitate to use it as the
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power modules are quite happy at this level
betfore power starts to get cut back.

On 440 MHz, the 18-410 exhibited a 1.4:1
VSWR, climbing steadily to 1.8:1 at 450
MHz. Again, the antenna didn't quite match
Midland's specs, but the results are certainly
nothing to be concerned about. Just for the
fun of it, | continued down the 70cm band
and swept the antenna at 430 MHz, where |
observed 1.4:1 again. The actual “dip,” or
point of maximum resonance, took place be-
tween 434 and 436 MHz where the VSWR
measured 1.06:1, indicating that Midland
might want to fiddle a bit more with the
match on the 440 MHz element. The claimed
gain figure for the 2 meter element is 6 dB
better than a 1/4 wave, while the 70cm figure
is 8 dB better.

Performance
In a nutshell, the 18-410 was the hit of

Field Day '94 for the Warminster ARC. Their
VHF station needed an omnidirectional an-
tenna for FM work, so being ever the helpful
amateur, | offered up the 18-410. It was set
up on the top of 30' of Rohn tower sections
atop our magnificent site at the Shrine of
Cheztohowa near Doylestown, PA. From this
600'+ perch, we were able to work stations
up and down the Delaware River valley, well
into New Jersey, Delaware itself, and even
New York City—a range of over 50 air miles.
Of course, having a 100 watt “brick” helped
out, but the antenna’s performance was im-
pressive nonetheless.

While the 18-410 does have a lower radia-
tion angle than a quarter-wave antenna, its
pattern resembles that from a standard 5/8-
wave base station. However, the bonus here
is that for a comparable antenna size, you
get dual-band coverage. For users of dual-
band transceivers and HTs, that's good news
as the price is reasonable. What's more, the
18-410 also breaks down very quickly for
special event and emergency use, making it
just as versatile as its sister product for 2
meters. Like the 18-405, its power rating is
200 watts. '-
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Photo C. The Midland 18-410.



Isn't Your Radio Worth The Investment?

BUY AMERICAN, BETTER PRICE AND QUALITY

Prulactﬂ lﬁﬂl The SG2000 HF transceiver is type accepled for commercial and marine service

made with tradifional U.S. commercial radio quality {and of course it can be used

THE PACK_IT on the ham bands aiso). While the Japanese radios have 2 final transistors that
Strain o put out 100 wans on the low bands and only 75-85 walls on len meters,

FROM TRANSEL TECHNOLOGIES the SG2000 has 4 large transistors that loaf along al 150 watts on ALL THE

E=—TRANSEL
TECHNOLOGIES

Protect your HT's, Cellular
Phones, Pagers, and any other devices you
carry that may be subject to damage.

The PACK-IT is made of 1/4" neoprene
malerial which is safety belt sewn to the
nylon protective backing. The PACK-IT
doesn't frey like many other materials and
is safe to wash whenever needed.

The strap and 2" beltloop is made from
commercial grade webbing and is secured
in the front with a Velcro hook and loop
assembly.

The PACK-IT doesn’t wear the radio like
leather and protects the radio from the
small falls which occurs in everyday
usage. The neoprene material is a cushion
material which not only covers the radio
but also protects it. Various sizes
available so call for the size to fit your
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BANDS INCLUDING 10 METERS! Some of the SG2000 features are: 1) A
control head remotable (no special il necessary) up to 150° away from e rig,
perfect for automobiles and boats. Up to 8 heads can be ulilized and used as
intercoms ailso. 2) The largest display of any HF transceiver. 3) 644 pre-
programmed memories and 100 user memaories. 4) operable from
-50F {-45C) to 185F (+85C). You wanl gquality right? Here is what EVERY
S$G2000 must endure belore they're shipped fram the factory: 1) They're factory
aligned, 2) EVERY SG2000 is keyed down at full power (CW 150 Walts) into an
open antenna for about 10 seconds, then connected 10 a shored antenna and
keyed down for an additional 10 seconds. 3) EVERY SG2000 is put in the

"BURN-IN" rack and keyed down lor 24 hours non-stop at full power CW. Don't try that with the foreign radios. 4) EVERY SG2000 is
then re-checked for alignment and put in the “TORTURE RACK™ where they are keyed on and off every 10 seconds for 24 hours. 5)
The 5G2000 is then re-evaluated and all control lunctions are verified to ensure thal the microprocessor is up to spec. THEN AND
ONLY THEN IS THE SG2000 ALLOWED TO LEAVE THE FACTORY.

The bottom ling is price, you know how expensive commercial rigs are normally, we are selling the SG2000 BELOW DEALER COST
al only $1,585.00 each!! That's a S400.00 savings! We guarantee the best price.

The SG230 SMART-TUNER is the best HF aulotuner at any price, and lo
promote a product that is made in the USA, we're offering it at the guaranteed
best price of only $449.00" WHY THE SG2307 BECAUSE: When you ftune an
antenna at if's base you are resonating the antenna, instead of just maiching the
coax o the radio as with other tuners such as the ATS0. eic. The resull YOUR
SIGNAL GETS OUT MUCH BETTER. The Kenwood ATS0, AT450 and other
similar funers can only maich 3:1 mismaiches (YES only 3:1) so lorget matching
anything but 3 fairy decent antenna. The SG230 can match from 0.5 Ohm to 10
kilohm antennas (up 1o a 200:1 mismalch). so it can easily maich random wires,
dipoles, rain-gutters, shopping carts, eic. The result MORE POWER.

To order. send check or money order with $8.50 for shipping, along with your shipping address (sorry no U.S. Post
Office Boxes. UPS will nol deliver) and Telephone number lo:

Joe Brancato

THE HAM CONTACT

need. PO Box 3624, Dept 73
Made In The USA! Long Beach, CA 90803
CA Residents Add B 1/4% Sales Tax. Alaska. Hawaii, and Canadian Residents please send U.S. Money Order
$1 5-95+$3W5&H ;5”-"':_:1 = information please send a SASE 10 the above address. For COD orders, call
ou more ma a 1] e . For :
1(800) 829-8321 (310)433-5860, outside of CA Orders Only cst (800)933-HAMA and leave a message.
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Dealers Welcome I .

CIRCLE 11 ON READER SERVICE CARD

TOLL
FREE

-800-666-0908

Compact HF Transceiver
Remote Front Panel Design

PRICING AND
ORDERS ONLY

FT-890AT

CALL FOR ALL YAESU RADIOS & ACCESSORIES

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

Same Day
Shipping

C.0.Ds
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Number 9 on your Feedback card

by Peter Putman KT2B

Down East Microwave
DEM 144-28K and

DEM 222-28K
Linear Transverters

A big step forward in transverter design.

Down East Microwave

954, Route 519

Frenchtown NJ 08825
Telephone: (908) 996-3584
FAX {908) 996-3702

Price Class: DEM 144-28K and
DEM 222-28K—5295, including
predrilied case, board, heal sink,
and all components

and mounting hardware.

Fully assembled—$395.

t seems that more and more equipment for VHF

and UHF weak-signal operation is being priced
out of the reach of casual operators and newcom-
ers 1o the world above 50 MHz. Forget what the
anticles and experts say about “radio equipment
actually costing less in today's dollars™ $1,500 to
$3,000 for a multiband VHF/UHF transceiver is
still a lot of money that might be better spent else-
where. And there’s no guarantee that money will
buy you top-notch receiver sensitivity, dynamic
range and truly linear operation.

The answer for many VHF/UHF enthusiasts
has been to use an existing HF radio in conjunc-
tion with something called a transverter—short-
hand for transmit/receive converter. Transverters
conven signals to and from the desired VHF, UHF
and even microwave bands to a frequency al-
ready present on an existing HF radio. For opera-
tion on 50, 144, 222 and 432 MHz, that frequency
will typically be 28 MHz, although some designs
have down converted to 15 meters and even 20
meters.

What's the Advantage?

Why use a transverter in the first place? For
one thing, you retain all of the “bells and whistles”
of a radio you're intimately familiar with: that
deluxe, 160-10 meter, general coverage radio
with IF shift, passband tuning, filter options, mem-
ories, multimode operation and (hopefully) a
transverier connectlion on the rear panel. This
means your cash outlay becomes more reason-
able as you can get on each new VHF band for
as little as $300, with a bit of sweat equity, some
tools and a soldering iron.

Another advantage of transverters is that their
inherent simplicity means that they don't have to
take up much room nor use much power. There's
plenty of opportunity to experiment with preampli-
fiers, power amplifiers and antennas as a result of
the $$% you've saved. And if the transverter was
built from a kit, you can do your own trou-
bleshooting when problems arise.

Some Brief History

The concept of a transverter is certainly not
new. Old ARRL Handbooks abound with designs
of tube-type linear receive and transmit convert-
ers designed to work with 20 meter monoband ra-
dios. With a good crystal-controlled local oscilla-
tor, frequency stability was assured. And owners
of the then-new SSB rigs could experiment with
this mode at a minimal cost on 6 meters, 2 me-
ters and above.
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To fully realize the reduction in size, however, it
took the introduction of solid-state circuits using
Field Effect Transistors (FETs) and reliable RF
power transistors to perform the up/downconvernt-
ing, mixing, and amplification functions. Further
developments reduced the noise figure of FETs
while increasing the gain of both low- and high-
level RF amplifier stages. It was during the 1970s
that we began to see self-contained “black box™
models come on the market, taking as little as 1
mW of drive and producing 10 watis of true linear
power.

Perhaps the best known incamation of this de-
sign came from Microwave Modules in England.
Thousands of these boxes have been sold since
the mid-70s and continue to sprout up at ham-
fests across the country. Their simple design and
fairly reliable performance made them a good
buy at their original prices (between $200 and
$300), and they can still be found selling for as
little as $100. The original design used a pair of
MOSFETS (3N204/40822) as active mixers, com-
bining a low-level 28 MHz signal with an on-board
116 MHz local oscillator. The sum frequency of
144 MHz was then amplified two or three times to
10 watts output.

On receive, a 3N204 or 40673 served as the
front end, teeding another 3N204 single-ended
mixer whereby the difference frequency (144 -
116 = 28 MHz) was then amplified and fed back
to the HF radio. MMTs (as we long-time users

liked to call them) were fairly linear devices, but
as time wore on their limitations became more ev-
ident: the reduced dynamic range of the active
mixers, the noise figure of the front end stages
(especially at 432 MHz) and the limited power
output of 10 watts.

With the demise of Microwave Modules (and
its parent, Castle Microwave) in the late 1980s,
several industrious hams began tinkering with
their own designs, prompted by the availability of
low-cost, low-noise GaAsFETS and stable, high-
gain MMICs. Down East Microwave, a leading
vendor of linear microwave transverters, respond-
ed with its DEM 432-28K in 1992 (reviewed in the
January 1993 issue of 73). Here was a high-per-
formance linear transverter, using Avantek GaAs
devices in the front end and broadband MMIC
mixer/amplifier stages.

Higher power output was realized with a no-
tune hybrid power module, resulting in a true no-
tune design that was a significant step up from
the old MMT 432/285.

In recent years, Down East has expanded its
line by adding a no-tune 50 MHz linear transverter
using the same techniques. It was only a matter of
time before the 144 MHz and 222 MHz “holes”
were plugged with comparable designs, which
were shown for the first time at Dayton 1994. (See
Photo A.) What makes the DEM 144-28K and
222-28K designs different (and better) than their
English predecessors is the use of a passive mix-
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Photo A. A no-tune linear transverter from Down East.
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4309 Northern Pike Blvd. Monroeville, PA 15146
(412)374-9744
FOR ORDERS ONLY CALL (800)854-0815
Specializing in Preowned
Amateur and Shortwave Equipment
Buy « Sell » Repair » Love To Trade
We Carry All Major Brands of New Equipment
We Now Custom Design & Build Computers
For HAMSs by HAMs

All of The Latest Hardware & Software
Call For Details
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Dealers for Kenwood, Yaesu, Icom,
Cushcraft, AEA, Kantronics,
Bencher, Diamond, Astron, MFJ,
Hustler, Ameritron, Larsen, ARRL,

and more...
Service 18 also available.

Get your best price
then call us LASTY!

(801) 567-9494 - (800) 942-8873
7946 South State Street
Midvale, UT 84047
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EVERY ISSUE OF

73 Amateur RadioToday
on Microfiche!

The entire run of 73 from October,
1960 through last yearisavailable.

Youcanhaveaccesstothe treasures
of 73 without several hundred
gnunds of bulky back issues. Our

4x fiche have 98 pages each and
will fit in a card file on your desk.

We offer a battery operated hand
held viewer farrg? , and a desk
model for $260. Libraries have
these readers.

The collection of over 600
microfiche, isavailable asanentire
set, (no partial sets) for $285 plus

$5 shipping (USA). Annual
updates available for $10.

Satisfaction guaranteed or money

|
back! gy MASTER
Route 4, Box 1630

Mineral, Virginia 23117
703:894-5777-800:282-5628
Internet: info@buck.com

| Fax 703:894-9141
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For High Performance in Repeater
Technology, Go with the Leader—

® 10-40 Watt Units
e 2M, 222, 440 MHz

e Super Sensitive/Selective Receivers

o Unusually Good Repeat Audio

o Proven Performance throughout

the World!

E1s T2/
.....

= 2M 220 MHz
440 MHz" -

SCR1400

REPEATERW/150 WT. 2M Amp
& 30A POWER SUPPLY.

(All items available separately)

Shown in optional cabinet.

Call or write today for details and prices!
Get your order in A.S.A.P.

Sold Factory Direct or through Export Sales

Reps. only.

SPECTRUM

S-7R Basic Repeater

@ “"Stand Alone"”’
or use with

For that new Machine—Spectrum
makes 2 lines of Repeaters—the
Deluxe SCR1400 and the new basic
low cost S-7R line.

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

However, all of the “bells & 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
use as a complete ‘‘stand-alone’’ unit,
or with a controller.

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

Available with Autopatch/Reverse
Patch/Landline Control; TouchTone
Control of various repeater functions;
‘PL’; “Emergency Pwr./ID; High/Low
TX Power; Tone & Timer Units; Sharp
RX Filters; Power Amps, etc.

B Complete Line of VHF/UHF Rcvr.
& Xmtr. Link Boards & Assemblies
also available. Plus ID, COR, DTMF

Control Bds., Antennas, Duplexers,
Cabinets, etc. Inquire.

71777 SPECTRUM COMMUNICATIONS CORP.

1055 W. Germantown Pk, S4 » Norristown, PA « (610) 631-1710 « FAX: (610) 631-5017
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er design for both transmit and receive conver-
sion. Although there is loss in a passive mixer,
the increase in dynamic range more than makes
up for it.

On receive, a GaAsFET ahead of the mixer
provides plenty of gain at very low noise figures,

FPhoto B. The DM 144-28K transverter.

while MMICs after the mixer help increase con-
version gain at 28 MHz to a satisfactory level. 28
MHz transmit signals are processed in the same
way, combining with the LO signals in the same
mixer and then boosted by a couple of low-level
RF stages before the hybrid power module. The

only adjustment in either case is the local oscilla-
tor trimmer capacitor—everything else just works
without tweaking.

DEM 144-28K

This transverter (and its companion design for
222 MHz) are not reworked versions of the DEM
432-28, as was originally rumored. Instead, they
are totally new designs from the desk of Steve
Kostro N2CEIl who distributes many of Down
East's products. The goal here was lots of dy-
namic range in both transmit and receive modes,
as well as a stable circuit with very little lumped
components (Photo B).

Although both boxes are sold as Kits, the
amount of assembly work required shouldn’t
scare anyone off. For one thing, the PC boards
are professionally laid out double-sided, G10
epoxy material with plated-through holes.

They've been pre-drilled for all components, fil-
ters and mounting screws and notched to fit in-
side the supplied Hammond die-cast chassis.
This chassis has also been drilled for the mount-
ing screws, which thread into pre-tapped wholes
in a piece of ribbed heatsink material that at-
tached to the bottom of the box. The mounting
holes and taps are also pre-drilled for the Mit-
subishi power modules which means all the
builder needs to drill out and mount are three
BNC connectors, a switch, two LEDs and two
RCA jacks. [Editors Note: All holes are now pre-
drilled at the factory.]

How They Work

In the 144-28K, low level signals from the 10
meter IF radio are fed through a resistive pad net-

| ERRAARIE]

> AIINTAEES ARE OVERWHELMING

I our competitors make fine HF-SSB radios. Yet none

come even close to the next-generation power,

features, and refinement of the SG-2000. American
engineered and American made, the SG-2000 is designed to
squeeze the greatest possible range and
clarity from every watt of HF-SSB power—
for less money than most imported HF-SSB

1-800-209-7331

rigs. Advantages that in the real world, your world, are
simply overwhelming. Call us for details.
¢ 044 ITU and ham frequencies-including SITOR telex

channels-permanently etched into memory ® 100 user-

programmable frequencies ® Easy
—— |

Weatherfax connections @ Full 150
NO COMPROMISE watts ® Multiple Head Options
COMMUNICATIONS

The 5GC Building 13737 S.E. 26th Street, Box 3526 Bellevue, WA 98009 USA (206) 7466310 Fax: (206) 746-6384
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work and sent to a Mini Circuits TUF-1H passive
mixer stage. The transverter is designed to ac-
cept signals from 1 mW to 100 mW, but there is a
provision on the board for an optional MAR-6
MMIC stage to boost the low transverter drive
from certain radios, such as Ilcom’s
740/845/751/735 and later series. The local oscil-
lator uses a pair of bipolar transistors to produce
about +15 to +17 dBm of signal, which is com-
bined in the TUF-1H mixer with the 28 MHz IF.
(This is considered a high-level mixing scheme).

From here, the combined 144 MHz signal is
then ampilified by a MAR-6 MMIC which drives an
MRF 559, producing about 50 to 70 milliwatts.
This is in turn fed to a M57727 power module
which produces between 20 and 30 watts output,
depending on drive level. Filtering of spurious re-
sponses occurs in three places. First, a Toko
1153A 2-pole filter is used between the LO and
mixer. A Toko 1119A 3-pole filter is employed afi-
ter the mixer, and another two-pole 1159A is
placed between the MRF 559 and power module.
The resuit? Down East claims spurious down bet-
ter than -65 dB.

On receive, the incoming signal is fed to a
Hewlett-Packard ATF13484 GaAsFET which of-
fers plenty of gain with a very low noise figure but
high dynamic range. This is then amplified by a
MAV-11 MMIC and fed back through the same
TUF-1H mixer. The resultant 28 MHz signal is fed
directly to the 10 meter radio, although another
optional gain stage can be added to increase the
conversion gain by roughly 10 dB. If you are us-
ing an older HF transceiver with reduced front-
end performance, you'll probably want to add this
extra stage.

Photo C. Local oscillator and filter stages on the 222-28K.

The 222-28K doesn't differ much from the
144-28K, with a few exceptions. The LO runs at
97 MHz instead of 1186, and another MMIC stage
IS used as a frequency doubler stage to get to
194 MHz before the mixer. (See Photo C.) The

same filter arrangement is used, but Toko 1164A,
1145A and 1166A two- and three-pole models are
substituted. The power module is a Mitsubishi
M6E7712, which in my finished unit made about 18
to 20 watts output, The HP ATF13484 GaAsfFET

10
206

Trident TR2400
Scanning Receiver
100KHz to 2060MHz
with AM/FM/WFM/

BFO/SSB IKHz steps

Features 1000 memory
channels, lockout on search
and scan, backlighted LCD
display, Attenuator, Delay,
Hold, Bank lockout, VFO
tuning, Signal strength meter
in display. Programmable
search/scan delay times. One
Year Warranty., Cellular Locked out.. Size:
7.5H x 3 3/4W x 2 1/4D. Wt l40z. Ground
shipping: $6.95. Air Freight: $9.95. Call or
Fax your order Toll Free, 24 hours a day.

£ o

COMMUNICATIONS
10707 E. 106th Street Fishers, IN 46038

1
= Call 3
@&' 1-800-445-7717 rQﬁ
317-842-7115 Fax 1-800-448-1084
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Periphex Power Packs for Longer QSO Time
s i reqular price

BP-85S 1coM 12v 800ma  $ 76.00
FNB-27 vArsu 12v 600ma $60.00

EBP:22S ALINCO 12v800ma $65.00

PB-14S KENWoOD 12v 400ma $60.00

Now Only 40 Each
B One Year Warranty

B Matched cell construction
B Case re-build service

Buy your radio B Long life, extended operating time
from the manufacturer, Fa Pt
By the hﬂﬁﬂy pﬂfk ﬁUI‘H Pﬂrfphﬁl:f— Add $4.00 Shipping & Handling for first battery.

§1.00 for each add'l battery - US, only

where batteries are our only business! MA residents add 5% tax

Avatlable
from vour

Lji,ll.nll.rur...

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

1-800-634-8132

Periphex, Inc. * 300 Centre Street * Holbrook, MA 02343 ¢ (617) 767-5516 * (617) 767-4599
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is also used ahead of a MAV-11 MMIC stage, and
the same optional MMIC stages are available for
low-level 28 MHz drive and additional conversion

gain.

Construction

| spent part of a vacation week assembling
the 144 and 222 MHz models. For an experi-
enced builder, one weekend of casual “catch
time as you can” is more than enough to build ei-
ther box and align them, but if you're deter-
mined, you can crank both boxes out in-one day.
Start by laying out sheels of white paper or
posterboard to keep track of all the small parts,
such as resistors, disc capacitors, semiconduc-
tors and hardware. All chip resistors and capaci-
tors are taped to a white index card and clearly
identified.

For tools, you won't need more than a solder-
ing iron, diagonal cutters, needle-nose pliers and
two drill bits: 3/32" and 3/16". Down East pro-
vides more than enough enameled wire for the
six coils you'll need to wind for each kit, and the
balance of the coils are sealed inductors. The in-
structions provided are a bit on the skimpy side,
although a detailed board layout and parts place-
ment diagram are included along with a
schematic.

The Toko filters are prealigned and require no
adjustment once they're installed, so resist the
tempiation to do any “tweaking™ unless you have
access to a network or spectrum analyzer. My
suggestion is to populate the circuit boards with
all resistors, coils and disc capacitors first, then
install the filters and small chip components. The
MMICs and GaAsFET can be installed last.

Another suggestion would be to install every-
thing including the two relays, but leave the pow-
er module out to allow bench testing before final
assembly. The reason for this was a problem |
had with the supplied OMRON B5Y-1 50 ohm re-
lay on the 222-28K: It didn't work at all. A call to
Down East brought a quick replacement, where-
upon | was able to verify power output from the
MRF559 stage.

Depending on your 28 MHz source, you'll
probably want to install the optional 28 MHz RX
booster stage. My IF radio is the time-tested
Kenwood TS-430S, which was never known for
having a terribly hot front end so it benefited
from the extra boost. | didn't need the optional
28 MHz TX booster stage as the TS430S has
over 10 mW of drive available. On the 222 MHz
unit, | was not satisfied with the overall system
conversion gain, so | substituted an Avantek
ATF10135 in the front end with noticeable im-
provement. (Apparently there have been

changes made to the Toko filter tunings since |
bought my kits and later versions have more
gain all through the system.)

Alignment is fairly simple, but you should use
a 50 ohm dummy load and wattmeter to verify
power module performance. Power output
should be evident with as little as -12 dBm of
drive, assuming you haven't installed the option-
al TX booster. If you have access to a calibrated
signal generator or on-air beacon, you can tweak
the two trimmer capacitors on the RX input for
maximum gain and be fairly close to the opti-
mum noise figure, under 0.5 dB.

Performance

Both boxes displayed excellent numbers on
the test bench, which consisted of a Hewlett-
Packard 608F signal generator and a Boonton
92 RF millivoltmeter. The HP608F did double-du-
ty as a calibrated RF source at 144 and 222
MHz for receive tests, and as the IF exciter at 28
MHz. An ICOM IC-751A served as the receiver
for weak signal tests.

The 144-28K exhibited very linear perfor-
mance over a wide range of transmit and receive
signals. At -30 dBm of 144 MHz input, | deter-
mined the system conversion gain to be about
28 dB. (| usually like to see an “S9" signal on my
HF radio with 1 uV of signal at the VHF frequen-
cy.) | was able to increase the 2 meter input sig-
nal to the transverter to -25 dBm (11 millivolts)
before | saw 1 dB of compression, which is an
excellent figure. The 144-28K would appear to
have what it takes to stand up in high RF fields,
such as during a contest. Less than 0.15 pV was
needed to produce 10 dB S/N.

On transmit, | saw 1 watt of output at -12 dBm.
Cranking the HP608F up to 0 dBm (1 milliwatt)
produced 10 watts of output across 50 ohms, as
measured with a Bird 43 and 25C slug. An in-
crease to +3 dBm (2 milliwatts) saw a corre-
sponding increase to 20 watts output. The power
output begins to level off after this point as either
the mixer or following stages saturate. My maxi-
mum output was 25 watts at +7 dBm, the upper
limit of the 608F. LO leakthrough at 116 MHz was
measured at -21 dBm, over 60 dB below the car-
rier.

The 222-28K also exhibited very linear perfor-
mance, if not slightly better than the 144-28K on
receive. This was probably due to the substitution
of the GaAsFET from the HP model to the Avan-
tek ATF10135. System conversion gain with the
optional RX boost was measured at 29 dB, and |
was able to crank a signal of 19 dBm (25 mV) in-
to the transverter before it went into compression,
another tough performer for contest work. Again,

less than 0.15 uV produced 10 dB S/N.

On transmit, the 222-28K is a bit more sensi-
tive than its 2 meter brother, producing 1 watt of
output at -18 dBm drive. Increasing this to 0 dBm
resulted in 12 watts, however, as the system
went into saturation. Increasing drive further to
+3 dBm resulted in 17 watts output. | understand
that the changes made to the Toko filter tuning
by N2CEI is now resulting in over 25 watts out-
put from the M67712 power module. LO leak-
through at 194 MHz was measured at -21 dBm.

On the Air

| was able to put a few hours on the air during
the ARRL September VHF QSO Party, using the
144-28K with a 19-element yagi and 200 watts
and the 222-28K with a 13-element yagi and 120
watts. Some enhancement was observed during
the contest, but for the most part | made con-
tacts under normal conditions, working into
Canada (FN25), the Virginia shore (FM27), West
Virginia (FMO8) and western Pennsylvania
(FNOQ).

In each case, | tried the transverters with my
amplifier's built-in GaAsFET preamps, and opted
to leave them off as both front ends are quite
sensitive. The filter options on the TS430S took
care nicely of some strong adjacent signals that
gave my older MMT boxes fits! It took a lot of
signal from a nearby 1 KW station with my beam
right on him before | noticed significant crunch-
ing and IMD products.

Conclusions

Both the DEM 144-28K and 222-28K repre-
sent a big step forward in transverter design for
both veteran and new VHF/UHF weak signal op-
erators. With the wide range of TX and RX op-
tions, any model HF transceiver on the market
should work fine with either box. Their output is
tailored to the current line of brick amplifiers from
RF Concepts, TE Systems and Mirage, but you
probably won't need the intemal preamp as the
ATF GaAsFETs are more than up to the job.

Two minor complaints: First, the instructions
could be a bit more detailed. I've built plenty of
kits over the years but can make mistakes just
as well as anyone else! Also, the parts place-
ment diagram would benefit from a tinted overlay
to show circuit traces in relation to solder
holes—there's a couple of places where it would
be easy to insert a component into the wrong
holes, and plated-through holes are difficult to
desolder. However, Bill Olsen of Down East Mi-
crowave has always provided me with solid tech-
nical and parts support, especially in the case of
the defective relay. 73]
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EMERGENCY T-SHIRTS

100% COTTON T'S WITH LOGO FRONT
AND BACK. LOGO IS BLUE AND E.C.

IS IN RED. SHIRTS ARE ASH/WHITE.
ORDER TODAY AND RECEIVE LAMINATED
1.D. CARD WITH YOUR CALL SIGN (FREE).

Cal::in I:lczt

1-8600-4355-35256

P.0. BOX 2423 WRIGHTWOOD, CA 92397
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MORSE CODE MuSIC!

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
secret is yours with this amazing syncronized
| breakthrough! Great fun tape for all licenses

and classrooms! Order:

“THE RHYTHM OF THE CODE”

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 tax.
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here is the next generation Repeater

MARK 4CR The only repeaters and controllers

with REAL SPEECH!

No other repeaters or controllers match

Create messages just by talking. Speak any phrases or

Mark 4 in capability and features. That's words In any languages or dialect and your own voice
why Mark 4 is the performance leader at Is stored instantly in solid-state memory. Perfect for
amateur and commercial repeater sites  emargency warnings, club news bulletins, and DX

around the world. Only Mark 4 gives you

Message Mastertv real speech ® voice alerts. Create unique ID and tail messages, and the
readout of received signal strength, ultimate in a real speech user mailbox — only with a

deviation, and frequency error ® 4- Mark 4.
channel receiver voting ® clock time
announcements and function control e 7-

helical filter receiver ® extensive phone

patch functions. Unlike others, Mark 4

even includes power supply and a

handsome cabinet.

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

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

MICRO CONTROL SPECIALTIES

Division of Kendecom Inc.
23 Elm Park, Groveland, MA 01834
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THE POWER STATION

‘The POWER STATION is a 12V x 7 AmpHr gel-cell
‘battery complete with voiltmeter, wall charger and a
cord for charging via automobiles. It will power most
HT's at 5 Watts for 2-4 weeks (depending upon how long-winded you
are). Also VHF, UHF, QRP, or HF mobiles such as the KENWOOQOD TS-50
(at 50W). There are no hidden costs, all you need is your mobile, HT
power cord or cigarette lighter adapter.

I The POWER STATION provides 12V from a cigarette plug and has two
recessed terminals for hardwiring. A mini-phone jack with regulated 3V,
6V, or S8V output can be used separately for CD players, Walkmans, etc.
THE POWER STATION can be charged in an automobile in only 3 hours,
or in the home in 8 hours. The charger will automatically shut off when the
battery is completely charged, so you can charge it even when it has only
been slightly discharged, (unlike Ni-Cads that have memory). Our charg-
ing circuit uses voltage sensing circuitry, other brands are timed chargers
which always charge the battery a full cycle, this damages their battery
and shortens its’ life if it only needs a partial charge. The POWER STATION
has a voltmeter that shows the exact state of charge of the battery, not
worthless idiot lights that tell you ""'YOUR BATTERY IS NOW DEAD."” The
voltmeter can even be used to measure voltages of other sources.

and telephone number to:

To order, send check or money order for $49.95 +
$8.50 for shipping, along with your shipping address

Joe Brancato “

THE HAM CONTACT
P.O. Box 3624, Dept. 73
Long Beach, CA 90803.

CA Residents Add 8 1/4% Sales Tax. Alaska, Hawail, and Candian
Residents, please send U.S. Money Order & $17.10 Shipping.

If you wish more information please send a SASE 10 the above Address. For
COD orders, call (310) 433-5860. outside of CA Orders only call (800) 933-
HAM4 and leave a message. Dealer inguires imafed.
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Number 10 on your Feedback card

by Steve Katz WB2WIK/6

The Sentech

Model Q144-8
2 Meter Quagi Antenna

Take another look at this VHF workhorse.

Sentech, Inc.

P.O. Box 2136

Riverview, FL 33569
Telephone: (813) 677-4410
Price Class: $99.95 (U.S.),
plus $6 UPS shipping

Quagi is a beam-type antenna combin-
ing the advantages of a cubical quad and
a yagi. Quagis were unheard of (although
probably experimented with) prior to the pub-
lication of the first design and construction ar-
ticles in QST (1977) by Dr. Wayne Overbeck
NGNB, but have become very popular among
weak-signal VHF-UHF enthusiasts. The term
“Quagi” has become generic by virtue of their
designs being published in the ARRL Anten-
na Book and elsewhere every year since the
original articles appeared.

While multi-element, long-boom quads
work fine at VHF, their additional windloading
and complexity of construction makes their
use cumbersome. Yagi-Uda beam antennas
are simpler to build and install, consume less
vertical space and offer reduced windloading,
explaining their popularity with amateurs and
commercial users since their invention. Over-
beck, an avid VHF-UHF contester and early-
years moonbouncer, did a great deal of
groundwork back in the mid-1970s to deter-
mine that the primary advantage of the quad
over the yagi could be achieved by the use of
full-wavelength loop driven and refiector ele-
ments, and that substituting linear directors
for the conventional loop director elements
used in longer quad antennas sacrificed al-
most nothing in gain and other desirable
characteristics. Thus, the “Quagi" was born,
using quad loop driven and reflector elements
on the same boom as straight linear director
elements. The Quagi, by virtue of the full-
wavelength loop driven element, begins life
with some degree of gain over a conventional
half-wave dipole and therefore has an advan-
tage right from the start, even before adding
parasitic elements to form its directional pat-
temn and increase gain.

The loop driven element has gain over a
half-wave dipole because it has twice the
aperture, or cross-sectional area. In addition,
the full-wave loop does not have its high-
impedance (and thus high-voltage) points at
the element tips like a half-wave dipole does,
since there are no element tips at all. This al-
lows use of the loop driven element in more
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severe environments, such as rain and snow,
because the element is less prone to detun-
ing from precipitation buildup at the element
ends. Overbeck determined empirically that
the advantage of the loop driven element
could be enhanced by the use of a loop re-
flector, but conventional loop directors could
be replaced by linear director elements with
little degradation in performance; he also de-
termined that for a given boom length, nearly
any Quagi offers more forward gain than a
conventional yagi possibly can. He published
his design data only after personally using
Quagis in successful contest, portable, moon-
bounce and other weak-signal operations,
and the rest is history. No experienced weak-
signal VHFer is unfamiliar with Quagis, and
many are using home-brewed ones.
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Photo A. The inventor of the Quagi, Wayne
Overbeck N6NB, holding the assembled driv-
en element and partly-assembled refiector el-
ement from the new Sentech Q144-8 Quagi.
Wayne is beaming like a proud papa.

N6NB's original Quagi design calls for us-
ing a non-conductive boom (typically bam-
boo, wood, Fiberglas, or even Plexiglas for
short-boom UHF arrays) and loop elements
made of #12 vinyl-covered copper household
electrical wire. While thousands of these
have likely been built, most won't survive se-
vere weather because of the lightweight ma-
terials used. (Wayne is a personal friend of
mine, and |'ve seen him build a complete 2
meter, eight-element Quagi in less than 30
minutes, from scratch, at a total cost of
maybe $10. The inexpensive, lightweight ma-
terials do have some advantages for those
building lots of temporary antennas.) But now
weak-signal enthusiasts have the option to
purchase a much heavier-duty Quagi made
of precut, machined materials, to yield a high-
performance antenna at a reasonable price:
Enter Sentech, Inc., of Riverview, Florida.

The New Option

Sentech, owned and operated by Lowell
Malo WBOMGS, has been offering competi-
tively-priced, high-quality Quagi antenna
products for more than a year. | worked Low-
ell on 6 meters back in June during a coast-
to-coast E-skip opening, and then called him
on the telephone to discuss the Quagi prod-
uct line. Then | bought one.

| showed the new antenna’s parts to
Wayne N6NB before assembly. He made
some quick measurements on the quad loops
and the director element lengths and con-
cluded that Sentech had probably done their
homework and adjusted his original design to
accommodate the different materials used.
Instead of insulated #12 copper wire (which
can deform if a large bird nests on itl) for the
loop elements, Sentech has used bare 3/16"-
diameter solid aluminum. Sentech's materials
are much stronger, but require adjustment of
the loop dimensions because of the reduced
wire inductance and increased velocity of
propagation. N6NB’s original design, opti-
mized for 144.5 MHz, used an 86-5/8" loop
for the reflector, and an 82" loop for the driv-
en element; sure enough, Sentech has
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changed this, and uses an 88" loop (not quite
square, but this isn’'t important) for the reflec-
tor and an 84" loop (also not quite square,
with the same form factor as the reflector) for
the driven element.

The original Quagi used an insulated boom
and brazing rods for the director elements;
Sentech uses a square aluminum boom (as-
sembled from three sections) with 3/16" alu-

~ Photo B. The campfereduagr‘. g
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Photo C. The “business end” of the assembled Quagi, showing the re-

flector and driven element quad loops and their mounting arrange-
ments. You can also see the first linear director element.

minum directors insulated from the boom by
Delrin stepped washers, held in place by
spring steel retainer clips. N6NB also used
wooden “spreaders” to support the quad ele-
ment loops and attach them to the boom, and
the 2 meter Quagi used two such spreader
“arms,” one vertically and one horizontally.
The Sentech version uses only vertical
spreaders, but uses two side-by-side for each

loop element, and the spreaders are made of
thick Plexiglas. Despite the variation in mate-
rials used, Sentech hasn't notably changed
Overbeck's original director lengths or spac-
ing pattern. Both the original Quagi and the
Sentech model use eight elements on a 14-
foot boom. The main difference is that the
Sentech is designed to last a long, long time,
even in Florida hurricanes!

Dualband FM Mobile Transceiver
With 94 Memories

FT-900AT
Compact HF
Mobile With

Snap-Off

Remote Panel

Performance without compromise.”

FT-530
2M/440MHz Handheld
With 4 Power Levels

Dualband FM Mobile With
Quick Release Front Panel

LARGE SELECTION OF USED GEAR TELEPHONE OR USE BBS 812-424-3614
LOCAL INFORMATION

FT-51R
2M/440MHz HT With
Scrolling Instruction Menu

FT-890AT
Compact HF Transceiver
With Built-in Antenna Tuner

ORDERS & PRICE CHECKS
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minum stock, held in place by two stainless steel machine screws each. The screws are
threaded into tapped holes in the boom.

Assembly

After shooting the requisite photographs of
N6NB holding parts of the Sentech product
(see Photo A), | took it all home and assem-
bled it in my garage. The Quagi goes togeth-
er in about 30 minutes and the piece parts
are of very high quality. However, their as-
sembly directions leave something to be de-
sired. The directions state, “A letter is
stamped on the boom on the adjacent sec-
tions,” when in fact, no letters are stamped or
imprinted anywhere. This might leave some
neophytes scraiching their heads about how
to assemble the boom properly, although |
figured it out. Then, while the directions are
. quite clear about how to install the director el-
ements, there is no dimension chart any-
where to help one confirm if he is really
putting it together correctly. The addition of a
simple dimension chart, indicating all element
lengths and spacing between elements,
would be very helpful.

Then, the directions state, “All the spreader
bars are the same overall dimensions,” (true),
and “The spreader bars for the driven ele-
ment, however, have the mounting holes
closer to one edge, while the spreader bars
for the reflector are symmetrical,” (untrue—
there's no difference). Also, the quad loops
each arrive in two pieces which must be as-
sembled by the user. This requires a 5/64"
Allen wrench, a 10-cent tool that many folks
won't have laying around. It would have been
prudent for Sentech to include one with the
antenna. Also, the directions have a typo
which states, “remember, the smaller ones
are for the director,” referring to the size of
the quad loops. This isn't true: There are no
director loops. They meant to say, “driven el-
ement.”

The quad loop “spreaders,” which support
the loops and mount them to the boom, are
attached with just one #10-24, 2" stainless-
steel machine screw each. This allows the
loop elements to “rock” back and forth, since
a single-point mounting offers no resistance
to angular changes. Sentech recommends,
“Place a small amount of RTV (silicone caulk-
ing) on each side of the boom adjacent to the
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mounting hole. This will seal the hole and
prevent the spreader bar from rotating.” | did
this, and it worked. But if a small amount of
RTV is required for assembly, Sentech should
supply a small tube of it with the antenna
since, again, this is something many users
won't have laying around. Better still, it would
have been nice if Sentech used two machine
screws to hold each spreader in place
against the boom; then, it couldn't rotate at all
and you wouldn't need the RTV.

The directions go on to say, “The optional
antenna connector assembly . . . " (an SO239
UHF receptacle mounted in a small box at
the feedpoint of the driven element loop),
whereas the connector appears to be stan-
dard (my antenna came with one, and | didn't
ask for it). The factory-supplied connector is a
good idea, as it is difficult to solder to alu-
minum and most users would have no other
way to connect their transmission lines. How-
ever, the factory-supplied connector attaches
to the open ends of the driven element loop
with small aluminum clamps screwed into a
molded block assembly, and no matter how
much | torqued down those screws, | couldn’t
make the connections tight. | had to take the
aluminum clamps off the block, reform them
to make them fit snugly around the 3/16" alu-
minum rod from which the loop is construct-
ed, and try again. | finally got it reasonably
tight. Since this is an aluminum-to-aluminum
joint which will conduct a lot of RF current, it
would be wise to add a coating of “Noalox” or
"Oxguard,” or some similar anti-oxidation
compound, to these connections prior to as-
sembly and tightening. The slightest amount
of oxidation at these connection points will
degrade performance, as aluminum oxide is
not a good conductor. Again, | think Sentech
should supply a small tube of such a com-
pound with the antenna and recommend its
application for all but temporary installations.

The Final Product

Despite the foregoing complaints, the an-
tenna assembled well and yielded a profes-
sional, finished appearance. The materials
are surely as good as those used in any com-

Photo E. Close-up detail of one
element attachments to the square boom.
Two Delrin shoulder washers, firmly clamped
in place by spring steel retainer washers, al-
tach each of the directors.

mercially-manufactured VHF antenna I've ev-
er seen, and are better than some. If Sentech
would revise their instructions (see Note 1)
and include the dimension chart, Allen
wrench, RTV and anti-oxidation grease with
the product (even if this raises the price a bit),
| think users would be happier.

| did note that the factory-supplied-and-in-
stalled boom-to-mast bracket does not allow
its movement along the boom, nor rotation to
allow for vertical polarization of the Quagi. |
guess the Sentech Quagi is designed for
SSB-CW users only, since almost all FM
work is vertically polarized. A shame, since
the Quagi does lend itself well to FM use and
will outperform many of the “FM yagis” sold
(see Note 2). My objection to the stationary
bracket is that, while the bracket is prein-
stalled in the proper position to balance the
antenna when a simple RG8/U-type transmis-
sion line is attached, it would not be in the
proper position to balance the antenna if a
larger, heavier feedline were used. (RG17/U,
for example, is pretty popular with weak-sig-
nal VHFers. It weighs about four times as
much as RG8/U and has correspondingly

Photo F. Close-up detail of the S0O239 feed-
point assembly of the Sentech Quagi driven
element loop. The white ceramic spacer bolt-
ed between the two Plexiglas spreaders are
also shown.



lower loss, and its use would unbalance this
antenna.)

Operation

How does the assembled antenna work?
Like an F16 among B29s! Lacking a profes-
sional antenna range to make accurate gain
measurements, | can't offer any. But | can say
that the Sentech Quagi dramatically outper-
forms the 2 meter yagi antenna | replaced on
the same mast, using the same coax. The old
“reference” antenna was a nine-element Ton-
na FOFT yagi (made in Reims, France) on a
12' boom. These are very popular in Europe;
not so much here in the States. But years
ago | compared the nine-element FOFT “Ton-
na" antenna to a popular brand-new 11-ele-
ment, American-made yagi on the same
boom length, and the French antenna outper-
formed the American product in every way:
better forward gain, better front-to-back ratio,
less pronounced sidelobes. So, I'll go out on
a limb and say that the Sentech eight-ele-
ment Quagi is clearly superior to any 12' yagi

well as my home-brew, bamboo-boom ver-
sions, but is far more rugged, and | don't an-
ticipate any problems with it for years to
come (see Note 3). Sentech also makes
Quagis for 222 and 432 MHz, and they are
likely to be fine products as well. I'm thinking
of buying the higher-frequency versions my-
self.

The last obvious question is: Will the eight-
element Quagi outperform a 13-, 14- or 15-el-
ement yagi? The answer depends on the
boom length and design of the yagi in ques-
tion. Many yagis are built on booms too short
to take advantage of the quantity of directors
used. In these cases, the element count can
often be reduced without impacting perfor-
mance. (More elements must sound better in
the advertisements, | guess.) It has been my
observation that the eight-element Quagi
seems to perform about equally to a well-de-
signed yagi having a 16- to 21-foot boom
length (for 144 MHz), regardiess of the num-
ber of elements used. Considering that the
Quagi is only 14 feet long, that's not bad.

“The Sentech appears to work as well as
my home-brew, bamboo-boom versions,
but is far more rugged, and | don’t anticipate

any problems with it for years to come.”

made by anybody. Of course, it should be: It's
two feet longer, and has the advantage of
that full-wave driven element and reflector.

My reference signals for making this com-
parison are local beacon stations, ranging
from about 30 to 200 miles from my home
station. | took daily data on their signal
strengths for about one week prior to replac-
ing the antenna. Now I've taken daily data on
the same beacons for one week again. They
range from 4 dB to 11 dB stronger, depending
on which beacon | tune in, on the Quagi. This
data is “normalized,” and averaged over a pe-
riod of one week to help dampen the varia-
tions in propagation. Not one single beacon
station is weaker with the Quagi: They are all
stronger, by varying amounts. And the Quagi
is installed the same height above ground, on
the same mast and rotator, and connected to
the same coaxial feedline, as the old antenna
was. Not the most scientific test in the world,
but the best | could do.

The Q144's VSWR is excellent, dipping to
less than 1.2:1 at 144.5 MHz, and rising to
about 2:1 at 148 MHz. It is clearly optimized
for the low end of the 2 meter band. Prospec-
tive FM users who modify the mast-mounting
arrangement to accommodate vertical polar-
ization might want to reduce the driven ele-
ment and reflector loop lengths very slightly
to favor the 146 MHz area.

In all, I'm very impressed. |'ve built per-
haps a dozen Quagis over the years, and
they all worked well—better than similarly-
sized yagis of any brand—but none were ro-
bust enough to install permanently in a high-
wind region. The Sentech appears to work as

Notes:

1. After reading a preliminary copy of this
article, Sentech agreed to make changes in
their assembly instructions. | have since re-
ceived the revised instructions and they are
much improved.

2. Sentech does offer an “FM" version of
the Quagi, set up for vertical polarization and
tuned for the FM subband. They are also
considering design changes to allow easy
polarization changes in the field, by the user.

3. N6NB stated that, in his opinion, the
use of Plexiglas spreaders for the loop ele-
ments is unwise as all forms of Plexiglas,
even those which contain “UV blockers” or
“UV stabilizers,” deteriorate with age and ul-
traviolet radiation from the sun. Plexiglass al-
so does not hold up well in freezing/thawing
cycles, such as when covered with ice which
melts and then reforms. | discussed this at
length with Sentech and determined that
they use genuine Plexiglas, made by Rohm
& Haas (Bristol, PA). The manufacturer has
supplied us with sufficient data to allay any
fears | might have had about the operating
life of their material in the weather, including
strong, direct sunlight. Sentech advised that
they looked a long time for a more resiliant
substitute for Plexiglas but couldn’t find one.
Time will tell if the Plexiglas used will survive
prolonged exposure, but even if it is only as
good as the other plastic insulating materials
used in competitive amateur antenna prod-
ucts, it should last several years.
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The $349_00 Bullet-Tested QRV Solar Power Supply keeps your
repeater on the air “round the clock or powers your 100w HF station 4
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Add 3105&H [afa %1 . '
(801)373-8425 AnfennasWest

CIRCLE 336 on READER SER'VICE CARD

Use Your
Reader Service Card Today!
Our Advertisers
Want To Hear From You!

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 learning process.

Since 1987, GGTE has guided nearly 20,000
hams and prospective hams around the worldthrough
proven structured lessons and a variety of character,
wordand conversationdrills. Straight forward menus
make the process simple and fun,

You select the characters and Morse Tutor Gofd
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 Farmnsworth or the standard method,
select thetone 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

({ 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 ﬂppr{wed for VE exams at all levels,

Attentmn Morse Tutor and Morse Tutor
_Advanced Edition registered users.
_Make sure we have your current addrm ol
Spetlﬂl upgrade offers will be mailed sht}rtly
Don't miss out

ﬂﬁn@;rﬁﬁ 1¥ on { riday-pas sed my .‘5 ﬁura’f: on Eﬁm‘f{fgf
A Feters “Greak program-des all [t was Said Fo-i¢
was lodded and in wse within 15 minwtes of 1£8 arrival
Truly user friendly " KGN “Better Ehan my widest
expectations! Sorry | dian't have IE yedrs ago. €8 mikch
petter Ehan any cod Lapes.” ABSYNK "By far Fie best
Morse Code program | have ever seen! ['m an ARRL VE.”
AFESE “This i3 a crackerack way Jor EWs newcomer
£o learn the Morse Coke Well workhn the price” W3
Aaris
For all DOS computers. Available thru dealers, 73
Magazine. QST, or send $29.95 + 33 S&H
(C A residents add 7.75% tax) to:
GGTE, PO, Box 3405, Dept. MS,
Newport Beach. CA 92659
Specifty 5% 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.

CIRCLE 193 ON READER SERVICE CARD
73 Amateur Radio Today » February, 1995 41




Number 11 on your Feedback card

by Don Johnson K7UGQ

Radio Shack’s

DSP-40

Radio Shack/Tandy Corporation
500 One Tandy Center

Fort Worth, TX 76102

Catalog No.: 21-543

Price Class: $80

A low-cost Digital Signal Processor you can add on.

hen my wite visits our local mall's book

emporium, it has become an unspoken
“OK” for me to stop in to check out the new
goodies at Radio Shack. | guess you could
say they know me. Like a "regular” visiting
the local watering hole, I'm usually greeted
not only by the proprietor but also by some of
the patrons! During my visits, I'm always on
the lookout for new communication gadgets,
especially those that may have applications
in ham radio. The latest visit didn't disappoint
me, as the manager was in the process of
placing a “New Item” sticker on a small black
plastic box in the display case. A closer look
revealed a Digital Signal Processor, or
DSP-40 noise reduction device.

Since moving to New England I've discov-
ered that noise on the ham bands and short-
wave broadcast bands can ruin an otherwise
fun hobby. Thunderstorm static all but elimi-
nates any communication activity until after
the storm is long gone. In addition, my local
power company, in spite of their denial, has
several leaky power insulators in my neigh-
borhood that generate some real havoc when
they get wet. So, out came the plastic money
and home went the DSP-40 unit for a test.

Housed in a plastic case, the DSP-40 mea-
sures approximately 2" x 5.5" x 7. The al-
most 1.5 pound unit contains the electronic
noise reduction circuits, an audio amp, built-
in speaker, and associated switches, indica-
tors and a volume control.

Digital Signal Processing, unlike passive
inductors and capacitor filters, uses computer
technology to digitize analog audio output.
Once digital, it's fairly easy to identify the
noise culprit and filter, clip, or otherwise elimi-
nate any fractional portion of the signal, and
reassemble the signal back to analog for
playing through speakers, sans the noise.
Several manufacturers of high-quality re-
ceivers and transceivers are currently includ-
ing or offering as an option DSPs with their
top-line radios. While low- and middle-line ra-
dios rely on less effective passive notch filter-
ing and bandpass filters to help reduce re-
ceived noise.

The Radio Shack DSP-40 is an audio (not
intermediate frequency) device that offers se-
lectable low-pass noise reduction filters.
What this means is when plugged into the
earphone or audio out jack of a receiver, not
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only does the received noise disappear but
also those annoying heterodynes from adja-
cent ham and foreign broadcast stations. In
addition, three levels of CW and SSB band-
pass filtering can be switched in from front
panel switches.

Mode Selectivity

cw Wide 1000 Hz
Med. 500 Hz
Nar. 300 Hz

SSB Wide 2700 Hz

Med. 2100 Hz

Nar. 1200 Hz

MNR (noise reduction) 2700 Hz

To compensate for reduced volume levels
as a result of inserting the various filters, a 6
watt amplifier is included.

| immediately attached the speaker-out ca-
ble from my IC-735 transceiver to the input
jack on the rear apron of the DSP-40, con-
nected the power and turned the unit on. My
enthusiasm was quickly suppressed when all
| could hear was severely distorted audio.
Regardiess of what switch was toggled, ev-
erything was a blur to my ears. Should things
not go as expected, shut everything down
and begin reading the 10 printed pages of the
manual. | soon discovered that | was over-
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driving the DSP-40 with the volume control
on the transceiver. A quick retest verified that
you must not exceed the input level threshold
or distortion will occur. This limitation proved
to be an impediment some may not be able
to live with. More on that later.

Further testing with the 1C-735 produced
only subtle results. The excellent notch filter
and bandpass filter on the 1C-735 was able to
accomplish much the same thing the DSP-40
was providing. Later that evening, | discov-
ered the value of the DSP-40's ability to elimi-
nate 80 meter heterodynes. Maybe now | can
hear all of the local swap net without adjacent
frequency jamming! Next, | connected the
DSP-40 to an older transceiver, a Drake TR-
4. Voilal The DSP-40 worked beyond my ex-
pectations. Heterodynes and the familiar
“rushing” noise found on 80 meters could be
virtually eliminated without any noticeable
loss of received signal. Now, this is what |
wanted and was anticipating. After all, the
manual did state that heterodyne rejection is
40 dB. When using earphones while copying
code in the crowded 80 meter Novice portion
of the band the unit did even better. Static
burst, however, could not be eliminated, or for
that matter reduced, by any appreciable
amount,




Pleased with its performance with hetero-
dynes on an older transceiver, | installed the
DSP-40 in the family car. After all, it comes
with a mobile bracket and mobile power
adapter. Armed with the IC-735, a 2 meter
FM transceiver and a standard AM CB
transceiver, | began a four-hour trip to upstate
New York. This time | met with real failure.
The sensitive audio drive requirements pre-
vented me from developing enough volume
to hear anything but the strongest of signals. |
attached a speaker specially designed for
mobile use, with the result again being low
volume. The only way | was able to obtain
sufficient audio level was to close all win-
dows, thus eliminating the wind rush noise.
This may not be acceptable to those without
air conditioning.

Well, with windows rolled up, | attempted
to contact several hams on the HF rig. No
way! It seems that when | operated on 40
meters (7 MHz), RF feedback caused the
DSP-40 to emit an excruciating scream, in-
stant oscillation. Since this was not a problem
with the station in my shack, my mobile in-
stallation may be suspect. Next | tried the 2
meter rig. No oscillation; however, an annoy-
ing low level hum was evident while transmit-
ting. The CB rig didn’t present any problems.

Does the DSP-40 work? Yes, with some
reservations. If you plan to use earphones
with the DSP-40 attached to older

receivers/transceivers (those with fixed selec-
tivity), and at a well-grounded base station,
I'd say it works very well. | installed a double-
pole, single-throw switch to completely by-
pass the DSP-40 when its service is not de-
sired. This eliminates the internal amplifier
completely, giving me normal sounding audio.
When needed, | flip the switch. When com-
pared to other digital processing units cur-
rently on the market, the DSP-40 offers a rea-
sonably-priced solution to an annoying prob-
lem.

Radio Shack should consider incorporating
some RF bypassing, and better audio recov-
ery circuits. Note: | tried some random capac-
itors in the audio output line and was able to
reduce (but not elimiate) the RF feedback
problem. However, placing four ferrite chokes
on each audio and power line did not seem to
offer any help.

During a recent telephone conversation
with Radio Shack engineers in Ft. Worth,
Texas, the feedback problem was discussed.
It appears that feedback similar to what | ex-
perienced may not be unique to the DSP-40.
Further testing revealed that separating the
DSP-40 and my IC-735 six to eight inches
eliminated the squealing. Further experimen-
tation revealed that when the DSP-40 was
mounted directly on top of the transceiver
and directly over the RF section, the feed-
back could be made 1o disappear. H

CABLE TV AND ATV
Video Sync Generator
New Universal Product

4000 Kit $79.95

4000A Enclosure Pak $44.99
S000 Fully Assembled $199.95

Features Include:
« Locks in unstable UHF for ATV.
* The latest in Video Amp. Technology.
* Advanced picture locking circuitry.
 Latest clocking circuit for best color.

The Halcyon Group
P.O. Box 2264

Sarasota FL. 34230
1-800-664-6999

CIRCLE 94 ON READER SERVICE CARD

Subscribe to
73 Amateur Radio Today
Call Sheila at
(800) 274-7373.

ID-8 Automatic Morse Station Identifier

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

Miniature in size. 1.85"x1.12"x0.35"
Totally RF immune

CMOS microprocessor for low voltage

Crystal controlled for hagh accuracy

ransistor that will hangle 80 VOC 2t 300ma
Felc programmable with SUPPLIED keyboard

Message length over 200 characters long
Trigger I with aclive high or low

All connections made with micramimature plug and socket with color coded wires attached
jow cumrent operation: 6 1o 20 VDU unregulaled al bma
Low gistortion. low impedance. adjusiable sinewave oulput: O 10 4 volls peak o peak
Tansmitter P11 oulpul (10 key transmilier white D s beng sent). &5 an open collector

Confirmation tone to incGicale accepted parameler. plus tones 10 mcicale programmeng error
All programming is stored in 3 non-volatile EEPROM which may be allered at any lime

Inhibit 10 with active high or low. Will hold off ID until channel 15 clear of tratfic

DON'T MISS THIS ONE!

GREATER BALTIMORE
HAMBOREE AND
LUIMPUTERFEST

HOST TO THE

ARRL MD STATE CONVENTION
MARCH 25 & 26,1995

Timonium Fair Grounds
Timonium, Maryland

Generates repeater courtesy lone at end of user lransmission It anabled
Double sided tape and mounting hardware suppled lor quick mounting
Operating temperature range. — 30 degrees C to +65 degrees C
Full one year warranty when refurmned fo the faciory

+:Ir -E:I'EI.'
mimedaale one 33y Oclevery

Programmable Features

e Fight programmable. selectable. messages

« CW speed from 1 fo 99 WPM

® [} infarval imer from 1-54 minules

e |0 hold off timer from 0-99 seconds

e CW lone Ireguency from 100 hz to 3000 hz

« Front porch delay imtenal from O fo 9.9 seconds

¢ W or MCW operafon

$89.95 each
programming keyboard included

JMMUHMWS SPECIALISTS, INC.

= 426 WEST TAFT AVENUE » DRANGE. CA 92665 4296

(714) 9983021 » FAX {714) 8743420
Entire U.5.A. (800) 854.0547 « FAX (BOOD) 424 3420

CIRCLE 10 ON READER SERVICE CARD

THE LARGEST SHOW OF ITS KIND
IN THE MID-ATLANTIC AREA

ARRL Forums & Programs e Banquet
10 Acres of Indoor and Outdoor Sales
3 Buildings e 1,100 Indoor Spaces
Buildings for Dealers & Manufacturers
Indoor Fleamarket e Outdoor Tailgate
FCC Exams e Acres of Parking

Over 18,000 Attended Last Year!
Discount 2 day admission by advance sale only, CALL!

Call: 410-HAM-FEST Write: G.B.H.& C.
Or: 1-800-HAM-FEST Post Office Box 95
Anytime, for Voice or FAX Info  Timonium, MD 21094
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Call For Catalog Sat. 10am-5pm
Ask For Ext. 22 FAX (612) 786+6513 CST

icom Coupons
Expire 2+28+95

Dual recelvers with

High power & 1 single band transmit
compact design ! makes this HT truly
new radio worth the word set a new perfor- versatile. The 6 watt Here's
“Great™ utilizing DD5 tech- mance pace. This This new satellite dual band output, lit keypad. atriple |
nology, 1 Hz of tuning reso- new HT offers 40 all mode base is designed to fast scan, DSQ. band mobile ready to go

clock, 114 memo-

out of the box. This rig Is
rles and a compact

memorics, Die provide critical performance
packed with features to

cast case, CTCSS,
s ; with lcom technology. Com-
It's fresh and petitively priced, Features design add up to a please your operating

exclting from include data port, 50 memo- B8 great new product. needs, The detachable front
\com. rles, TXCO, nolse blanker, | panel, 642 memory chan-
!11 “ DDS, compact size and much nels and more let you expe-

much more. : rience the magic of lcom.
*267”

267" 1629

lution is displayed with VOX,
RF gain. 100 watt 100% duty
cycle, 101 memories, quick
split auto antenna tuning
with step function, dual CW
ports and more stack up to a
feature packed HF rig.

WiTH
CORIMOINS..

This new dual band This new 2 meter/440 MHz This 50 watt 2 meter mobile
offers imnovative dual band is another star in a is equipped with a data
features amateurs new product line up for port, 430 MHz receive. 60
have come to lcom. Features include sepa- memodies, auto dialer, auto
expect from lcom, rate tuning, volume and off, direct frequency entry,
Auto-output power squelch controls for each and cross band duplex
selection, 70 I'.m.nr.i 100 memories, and operation. Easy one touch
memories, &1 h power output to make operation, There's

function, CTCSS, . his competitively priced unit more to discover i];g“ d
and more. :1 real winner. with lcom.

WITH 535495
COUMNS

..-..-.hp.

Here's the H.F. rig -,rnuvt
been holding out for! It

features a full 100 watts

output from 160 meters

through & meters with a bullt

in antenna tuner and power

supply, VOX, PBT, RF Gain,

101 memaorles and more
ravides you with the latest
atures and fun.

51979

This new Z meter//0cm dual
band mobile will wow you
with all its new features. it
sports a removable front
panel, separate controls for
tuning-volume and squelch,
Remote control mike.

Alinco Coupons
Exlended to 2+95

SAVE Tm""5AV

rBDNuSSAlE 515 $25

' Yaesu Hat . This tiny HT Is
« lcom Hat ST
MNew b a feature
VHF + Kenwood |'ﬂ'-. i
! packed dua

UHF tri- + Radio City GH!} bander. Ergo-

bander - Radio Angel Book - This 2 meter mobile nomic design
Enjov high perfor- with - - Yaesu Log Book This easy to use dual sports all the features combined with
mance Ccomimunica- third band -l:lpbnna;l - RCl Log Bn-nl’{mmf bander is jam packed you need in this class CTCSS & DTMF
tions plus go-any- includes many en- « 995 C.alenﬂal‘f ot with special features transceiver. Power out paging. Excel-
where convenience hancements such as, » Wordd Map o like simultaneous dual is 50 warts with DTMF lent sensitivity
with the world's small- direct frequency entry, . Kenwood Log Ennlr. band receive, detach- mic, CTCSS encode, and great
est 100w mobile HF CTCS5 encode, DTMF . ARRL Hat able front panel, re- bracket, hardware and audio makes
transceiver, All modes remote control and . Kenwood Hat maote operation power cord gets you for a great
and all bands complete much, much more, Operati and much, set to go into raclio
this package. Also avallable in a trl- e e A a tight $314% 4 companion, $38995
* Limited supplies. band model TM-942A, Astra';';‘;”’ raclio more, 51 space, Limited .5 | 500 Limited —igg‘“

just OME per Order.

51019 575995
e gaveers S

'1_1!_.:1} + ONS §‘ 6495-1

COUPONS 4 557995-1 COLPONS 529995

.-..l.-.h-_l-

AEA = ALINCO S0 much lor so
This slim line AMECO » ASTRON little. This 2
- clual bancler « BENCHER +« meter HT offers
sports a dot- BUTTERNUT « COMET dual band re-
" matrix LCD (for CUSHCRAFT = DAIWA New propagation ceive and a
Kenwood's technol- a perfect Alpha HUSTLER » ICOM modes and new con- spectrum scope
ogy endows the T5- numeric dis- * KANTRONICS » it's here! The 9500 tacts are yours on the display. Full fea-

KENWOOD » KLM

B505/AT with specs play). 82

baud data radio is 6 meter band with this

tures include air

that place it at the memories, non- LM‘EEJEJ:.;HL:SEEN committed to your new mobile from band receive,

top of amateur radio volatile memory « DUTBACKER » digital success. True Alinco. It offers FM CTCS5 encode,
equipment, Automatic with ID, DTSS, « HF CONCEPTS » F.M., fast switching performance with 100 DTMF, DSQ, 80

antenna tuner, 100 DTMF & CTCSS ROHN TOWER * SMILEY with a high duty cycle memaories, handles memories, scan,
memories, three scan ViV A UMl * SPI-RO ANTENNAS » makes this ready for unique splits, tone auto dialer,

modes, DDS, digital receive & "FET™ power « TELEX HY-GAIN = your packet station. encode, time out timer auto off 52899

PLL system plus more. make this a winner. IMEWAVE « VIBROPLEX
* VALOR-PRO=AM »

51 73955 348995 YAESU = AND MORE

Not ble For Typographical Errors. Authorized Factory Warranty Center
We offer factory authorized warranty service for lcom, Kenwodd snd Yacsu. We service ail makes and models. Owr customers may send any product requiring service to us. and we will

* DR-1200 '269™ and more, and more, 54090

WITH
COLIPONS 524995

Expires n handie it for them. This is 2 one-stop service that keeps our customer s having more fun than hassle in this hobby ¥ you need a custom cable for packet! and don’t have time 10 make i, let
feijw F us do it for you. CAP. & MARS. mods are also avallabie at reasonabie rates 1o authorired hams only.
iiﬂ 2663 County Road |, Mounds View, MN 55112 Store Hours: M-F, 10:00 am-8:00 pm, Sat.: 10:00 am-5:00 pm

Prices Subject To Change Without Notice,  Metro: (612)786-4475 * 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
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Call Today!

$595° 1800
Phone Hours

4262891 N-F S-S

Call For Catalog Sat. 10am-5pm
Ask For Ext. 22 rAX (0612) 786-6513 CST

The FT-
- XF-1105 $169.95 s Qﬂ?],.-’ﬁTis

« XF-110C $164.95 a revolu-

- XF-110CN $169.95 tionary

- XF-C $164.95 HF trans-

- XF-D $164 .95 ceiver which answers the call
- YF-110C £164.95 for a truly practical mobile

« YF-110CN 169,05 Solid state design with a radio. Its unique remote-

. « XF-FASSMC £169.05 built in antenna tuner makes head construction allows
m*tmmmmﬁfﬂv}' . XF-10.9M $129.95 for a no fuss QSO in tough installation where no other
duty competitor. Dual receiv- « XF-109C $124.95 conditions. This amplifier transceiver can be mounted.
ers, 200 watt output, 99 . R provides a full 1200 input 100 watts, 100 memaories,
memories and 108 dB dy- » XF-345K $169.95 and allows manual tuning if aoclules offers biand exten- dual VFO's, IF Notch and
namic range gives you the +APEIOD $124.95 desired, It's time to try this sions for 6m. 220MHz. or many more features.
performance edge. - YF-101 $164.95 comperitor : : « FT-900 *1189"

« YF-112A 512495

- YF-112C $124.95 51 99995

Satellite and all-mode 2m/
70cm work gets exciting
with this full-feature trans-
ceiver. Linked tuning, 12
unlink memaories, 100
memories, and 2 optional

Fun's fun, but you can be

Portable or Portable or
. | ; mobile, this 6 mobile, this 2
meter all- meter all-

This new high performance
table top receiver provides
general coverage from 50
KHz - 30 MHz in all and FM
at an affordable price. Fea-
tures include 50 memories,
notse blanker. 10 MHz. 100
and | KHz tuning steps,
selectable artenuation, twin
clocks and scan mode.

This new 2 meter mobile
borrows its ruggedness from
the FT-2400H while adding
greal new leatures such as
advance track tuning, time
out timer, A_P.O., 9600 bps
option, 31 memaries. the

The new FT-990 combines
the basic technical features
of that top-of-the-line model
with several new advances
in both transmiter and
receiver circuitry. Digital
filter, 90 memories, wide
dynamic range and much
more!

* FT-990DC ‘1819

52099

Yaesu Coupons
Extended to 2+95

This compact. full-Featured
moabile comes with 49
memones, 10 DTMF auto
dial memories, A RS.. CTCSS
encode, digital squelch and

This new transcelver delivers
the fun and performance
you're looking for while
staying on a budget! It has
100 wart output, 100
memories, DDS, IF Shift FET
front end and a general

« Yaesu Hat
- lcom Hat o
« Kenwood HIT. Cﬂ.
» Radio City Cup;
- Radio Angel Bqui
- Yaesu Log Book
« RCI Log Book Cug-,::l_'
< 1995 Calendar ©
« World Map

« Kenwood Lngﬂnnk. e

- ARRL Hat
« Kenwood Hat

mode trans-

celver delivers

fun and func-

tion. The 10 watt linear
amplifier dips on in place of
an optional battery case to
extend your operating hotl-
LI

= fT-290 2m Txcr 579"
« FI-T90 70cm Txcr 679"

The newest mem-
ber of the dual
band family. This
handheld sports
auto tone search,
82 memory chan-
nels, automatic
power off, built-in
VOX, dual in-band
receive feature,
built-in cross band
repeat function

mode trans-

ceiver delivers

fun and func-

tion. The 25 watt linear
amplifier clips on in place of
an optional battery case to
extend your operating hori-
ZOMN.

= FI-690 6m Txa 689%™
« FT-790 70 cm Txcr *679™

This new H.T. Is the
world's smallest dual «
bander. FET output,
back lit keypad, V+V,
U+U and U+V oper-
ating moges
plus-menu guide,
Spectrascope™,
CTCSS encode, DTMF
ng, 120 memo-
ries, cloning, SLS
{ask) and so much
more you have o

hold and try it!

new “omni-glow™ LCD dis- lighted keypad are standard
s « FT-51/38 '509

play and more! features.

« Operating an Amateur
Radio Station Book

just ONE per Order.

and much more. s
i 4330

Be a part of the space age.
Track the shuttle and new birds

This new HT packs
the features you
want in a small
size. It features a
new alphanumeric
display. super
small profile, new
square "D battery
design, lit keypad,
AM air craft re-
ceive, DSOQ A CTCSS encode.

with the G-5400B AZ/E| Yaesu -“.

rotor. Already have an azimuth

rotor? Add the G-500A E1

rotor to the top of yuur tower, tﬁ

This dual! band mobile fea-
tures 100 memoties, Cross
band repeat, lighted keypad,
built-in duplexer and a small
footprint. Dual watch capa
bifity rounds out this 50/35
watt VHE/UHF transceiver.
Packet ready.

* G-2700SDX EwSﬂﬂA G-54008

* -BOOSDX ’-II-I'F"’ 5197

« -B005 ‘320"
Whether you are installing a station for professional HF communica-
tions, a satellite ground station or merely a rotator-controller combi-
nation Yaesu has the rotor for you. D-E;icgned to last a lifetime. all
Yaesu rotors are housed in weatherpr melamine coated die-cast
aluminum and permanently lubricated to insure maintenance-free
operation under all climare conditions.

The removable front panel
lets this dual bander fit any
installation, It features 50w
out on 2 meters, 35w out on
70 centimeters, 32 memo-
ries, CTCSS encode and
PAGE mode

Authorized Factory Warranty Center

We offer factory authorized wamanty service for icom, Kenwood and Yaesu. We service all makes and models. Our customers may sencd any product requinng service 10 us, and we will Call For
handle it for them, This i3 a one-stop service that keeps our customers having more fun than hassle in this hobby. i you need a custom cable for packet and don't have time 0 make (f, let Catalog
us do it for yvou, CA.P. & M. A RS mods are also avallable at reasonable rates to authorfzed hams only Ask For

2663 County Road |, Mounds View, MN 55112 Store Hours: M-F, 10:00 am-8:00 pm, 5at.: 10:00 am-5:00 pm Ext. 22 .
Metro: (612)786-4475 » 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  Prices Subject To Change Without Notice.
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Mumber 12 on your Feedback card

Cheap Dual-Band Yagi

A fine VHF/UHF beam made from old TV antennas.

ast summer I was looking for a dual-

band (2 meters and 70 cm) yagi antenna.
I looked at the commercial designs available
and felt that they had too many design com-
promises. The commercially-made antenna
was a five-element 2 meter yagi with a gam-
ma match, mounted on one side of the
boom, and a five-element yagi for 70 cm on
the other. I felt that there was too much in-
teraction between the elements of the two
antennas, because they were side by side on
the same boom.

The design I decided to make was a five-
element 2 meter yagi, having about 9 dB of
gain, with a six-element 70 cm yagi directly
in front of it on the same boom. The six-ele-
ment yagi would have about 10 dB gain, and
both should have excellent front-to-back ra-
tos. For the 2 meter beam, I used a design |
had published in the December 1993 issue
of 73 Amateur Radio Today. | am very hap-
py with the excellent performance of that
design, and will explain just how to combine
the VHF beam and UHF beams, one in front
of the other. For the 70 cm version I read-
justed the director spacings, and added an-
other director to give some extra gain. | like

by Marty Gammel KAGNAN

using a “T" match balanced feed system
rather than a gamma maich. The gamma
match system can skew the pattern of an an-
tenna, while the “T" type balanced feed sys-
lem gives a straight, more symmetrical pat-
tern of radiation.

People give me their old TV antennas and
[ strip off all of the pieces of aluminum tub-
ing that are usable. These I save for future
projects. (Only the short or bent pieces of
tubing and the plastic parts are not reused.)
This project uses a square boom that is 80"
long. If you have a longer one, you can cut it
down to size.

Our friendly local Amateur Radio Con-
signment Center was my source for the
3/16" aluminum tubing. Only $2 for a 12-
foot long piece (such a deal!). Almost
enough to make two UHF beams. I chose to
use BNC chassis mount connectors on this
project; you may want to use SO-239 or N-
type connectors instead. I used two different
styles of panel mount BNCs in this project.
Use the type you prefer, My neighborhood
hardware store had a good supply of 3/16"
pushnuts, just the thing for attaching the
UHF elements to the boom.

Radio Shack is my source for the plastic
boxes needed to hold the balun assemblies.

With some good luck scrounging, this du-
al-band VHF and UHF antenna can be made
for about $10. You may want to purchase a
duplexer for about $30, to allow you to run a
single feedline to your dual-band radio.
(More on this later.)

I referred to the ARRL Antenna Book, 15th
edition, for the proper way to make the
balun. They are easier to make than you
think. Due to our harsh winters, | needed to
enclose the baluns, and | also needed good
solid mounts for the *“T™ match feedpoints. I
chose plastic project boxes from Radio
Shack. The box that measures 2-1/2" by 4-
3/4" by 1-1/16" (Radio Shack project box
#270-222, $2.59) will house the balun for
the 2 meter portion of the antenna.

For the 70 cm balun, I chose the Radio
Shack project box # 270-220 that measured
2" by 4" by 1", for $1.99. The beam itself
was easy, using an 80"-long square boom
from an old TV antenna as a starting point.
On the 2 meter portion of the antenna, I used
3/8" diameter aluminum tubing for the ele-
ments and “T"” match bars. To further im-

a = About 9dB Gain
on 2 meter Band,

13" -

U clamp

1o Wé* 17" b

3/8" aluminum tubing
used on 2 Meter antenna

’(sée text)

b

Dual Band 5 by 6 Beam With Balanced Feed System
Balun feed used on 2 Meter Beam, and on 70CM Beam.
Baluns made from RG-59U coax. 1/2 wave, and1/4 wave
sections for each band (see text).

10dB on 70cm band.

3/16" Aluminum tubing
used on 70CM Antenna

Two meter Lengths
Ref. 39 3/4"
Driven 38 7/8"
1st. Dir, 37 7/8"
2nd. Dir, 36 3/4"
3rd. Dir. 35 1/2"

70 Centimeter Lengths
Ref, 13"

Driven 12.75"

1st. Dir. 12.4"

2nd. Dir. 12"

3rd. Dir, 11.75"

4th. Dir. 11.6"

70 Centimeter Spacings
Rel. to Driven 4.25"
Driven to 1st. Dir. 3°

1sL. Dir. to 2nd. Dir. 5.12°
2nd Dir, to 3rd. Dir. 5.12"
3rd. Dir. to 4th, Dir. 5.5

Figure 1. The Dual-Band Yagi has an 80" boom length.
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AMATEUR TELEVISION PCB / Schematic CAD - from $195
GET THE ATV BUG @ « EASY-PC - For single sided and

muitilayer boards to 17"x17"
>10 Watt pep

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.

EE?EEEWET' Schematic capture and netlist extraction -
integrates seamlessly with PULSAR and
L y$499 ANALYSER Ill. Runs on PC/XT/AT/
Made in USA 286/386/486 with EGA or VGA displays.
Value + Quality - -
from over 25years LOQIC Simulation - from 5195
_ : : 0 ATV...WEORG = =—=77) PULSAR and PULSAR Professional -
Snow free line of sight DX is 90 miles - assuming ; A hennens iuﬂ featured digital logic simulators.
. . i=— ——  ————|| Allow you to test your designs quickly and
14 dBd antennas at both ends. 1[? Watts in this one "_E_" inexpensively ywij:huus;gtheqneeg for
box may be all you need for local simplex or repeater i E=——— sohisticated test equipment.
el can agele e equivalent of a
AITV. USE any home TV camera or camcorder by g & ——-_———1| picosecond glitch occurring once a week!
In ite vi 0] = ——|| Runs on PC/XT/AT/ 286/386/486 with
plugging the composite video and audio into the front | ==- - || EGA or VGA displays.
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @ Anal Si | f
3 Amps, TV set and you're on the air - it's that easy! nalogue simu ation - from $195
. , HEre w5 === =% ..=.] ANALYSER Ill and ANALYSER Ill Pro.
TC70-10 has adjustable 10 Watt p.e.p. with one xtal on i ~ -~ | Powerful linear circuit simulators have full
439.25, 434.0 or 426.25 MHz & properly matches RF A .- | graphical output, handle R’s,L's,C's, Bipolar

5 :_' \_\__ﬂ -=| Transistors, FET's, Op-Amp's, Tapped

Concepts 4-110 or Mirage D1010N-ATV for 100 Watts. Transformers and Transmission Lines efc.

L T W i
NI

Hot GaAsfet downconverter varicap tunes whole 420-450 ]_—_Hx \; 1 .- | Plots Input and Output impedances, Gain,

MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box. -f:l Y L E?SEEHZH%E?:E:Eell?mgr?;?r?zgéﬂg;E}ﬁ;g
Transmitters sold only to licensed amateurs, for legal purposes, == == === = | with EGA or VGA displays.

verified in the latest Callbook or send copy of new license. For information write, fax or call:

Hams, call for our complete 10 pg. ATV catalog

including downconverters, transmitters, linear amps, Number one SyStemS

and antennas for the 400, 900 & 1200 MHz bands. REF: 73, 1795 Granger Ave., Los Altos, CA94024
(818) 447-4565 m-tBam-5:30pm pst  Visa, MC, UPS COD (415) 968 9306

P.C. ELECTRONICS Tom (WGORG) VISA and MasterCard welcome.
2522 Paxson Lane Arcadia CA 91007 Maryann (WB6YSS) CIRCLE 1 ON READER SERVICE CARD

BATTERIES

BUY DIRECT FROM US, THE MANUFACT I.IRER.l

REPLACEMENT BATERIES FOFi
YAESU FT-11R/41R/51R

FOR THE
MONTH OF FEBRUARY

! YAESU/MAXON

FNB-2 10.8Bv @ 600 MAH
FNB-3GA  9.6v @ 1200 MAH
FNBAA 12V @ 1000 MAH YAESU PART #| YAESU SPECS | W & W SPECS
| e e 'adouan FNB-31 4.8v @ 600mAh | 4.8v @ 600mAh
equiv. 1o -11 (¥ shorter)
FNB-17 72v @ 600 MAH FNB-33 48v @ 1200mAh | 4.8v @ 1500mAh
! 'SF?JE—E:E;EE casefa;FgB-éﬁﬂ o REPLACEM ENT * FNB‘35 (S} - 7.2v @ 600mAh
ENBOBS  72v® 1500 MAH BATTERIES **FNB 35 (S) (S) : 7.2v @ 1500mAh
‘Same size s FNB 26 case | LOOK FOR MARCH'S FNB-38 9.6v @ 600mAh | 9.6v @ 600mAh
ENB27 12v @ 600 MAR SPECIAL OF THE MONTH : sl m :
FNB-27S 12v @ B00 MAH MONTHLY DISCOUNTS * Same size case as ENB-38
(%" longer than FNBZ7) APPLICABLE TO END-USERS ONLY ~ Baltery is 1.3" longer than FNB-38

FT'III:.‘.‘E!E am:l spacitications: Eu-bmm o change l.-.rnf*r.:ut rotice

! . MADE IN
onnne. W & W ASSOCIATES |
sales lax. Add Sd.?ﬂ for 800 South BfﬂﬂdWﬂ}', Hicks\ﬂ"ﬂ, NY 11801 NG PRICE LIeT
Postage andnandi™@ _ WORLD WIDE DISTRIBUTORSHIPS AVAILABLE. PLEASE INQUIRE

“==) InU.SA and Canada Call Toll Free:(800) 221-0732 + In NY State Call{516) 942-0011« Fax:(516) 942-1944

CIACLE 191 ON READER SERYVICE CARD
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prove the design features of this antenna, al-
s0 from the ARRL Antenna Book, 1 added a
ferrite bead choke on the quarter-wave RG-
59U line section of the balun. The local
electronic surplus house proved to be a
cheap source of ferrite beads. I also wound
the half-wave RG59-U section of coax into a
four-turn choke to fit into the plastic box on
the 2 meter section of this dual-band anten-
na. The combination of the ferrite beads and
the four-turm choke provide feedline isola-
tion, and avoid radiation from the feedline
shield. The dimensions for the T bars
came from standard design lengths for gam-
ma maich parts.

On the 70 cm section of the antenna, |
again made up a half-wave section of RG-
59U coax, and also a quarter-wave section
of RG-59U coax to form the balun, using
more ferrite beads on the quarter-wave sec-
tion.

Assembly

See the Parts List. Once you have all the
needed pieces, you can begin to build the
beam.

Once all the old elements have been re-
moved from the boom, mark where you
need to drill to mount the five VHF ele-

] [ ]
o T TR

Photo A. Overall view before installing baluns and U-clamps.
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Photo B. Overall view showing baluns installed on opposite sides of

the boom, ready for tuning.

ments. I found that by mounting the ele-
ments in the upper third of the boom (about
1/4" in from edge) the spacing for the “T"
bar straps was more manageable; all the ele-
ments’ centerpoints line up, and the beam
will look better. 1 scribed a line along the
length of the boom to mark the centerline for
drilling the element mounting holes. If you
can use a drill press to drill the element
holes, they will be square to the boom. After
the holes are drilled, try fitting the 3/8" tub-
ing in each VHF element hole, and the 3/16"
UHF elements in their holes. Check for
squareness to the boom with a square.

The spacing for the elements, center-to-
center on the 2 meter portion of the antenna,
are: reflector to driven element, 13"; driven
element to first director, 9": first director to
second director, 15-1/2"; second director 1o
third director, 17". On the 70 cm portion, af-
ter a 1" space from the 2 meter antenna, the
reflector to driven element spacing, center to
center, is 4-1/4"; the driven element to first
director, 3"; first director to second director,
5-1/8"; second director to third director, 5-
1/8; third director to fourth director, 5-1/2".

Cut all the elements to length and flatten
one end of each of the two 6-1/2" match
bars. Flattening about 1/2" will do (see pho-

to/drawing). Drill a 1/8" hole in the flattened
area, and round off the corners (see Figure
2). Attach all five elements to the boom us-
ing the 1" stainless steel screws.

Now drill the holes for mounting the
BNC-type panel mount and the 1" #8 bolts
in the plastic box, and attach the mount with
three of the four bolts. (The fourth bolt will
attach the coax shield of the quarter-wave
section on the balun later on in the construc-
tion of the antenna.)

For UHF make the 3/16" maich bars 3"
long, flattening about 3/8" on one end of
each bar. Use a 5/64" drill bit to drill the
holes for mounting the bolts on the UHF
balun box, and for drilling through the
match bars.

Making the Choke and Balun Assembly

Start with the 2 meter balun first, using a
piece of RG-59U about 14" long for the
quarter-wave section, and prepare both ends
as shown in the drawing. Do the same to a
26-1/2" piece for the half-wave balun sec-
tion. Allow 3/4" on each end of both coax
sections for dressing the ends for use. Wind
the longer section of coax into a four-turn
coil. Tape the coil temporarily in a couple of
places, just to hold it until the finished balun

BNC-TYPE or -
sorp wour AT mas
Fl"
r
.,

T'Elhﬂlblr

8 12"T Match bar

i
feedpoints

T 3" match bar——»

IO latten end

(see text)

2

RG-5%U co-ax

—t

Figure 2. The balun box for 2 meter yagi. (The 70 cm balun box is similar.)
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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 mduatun 3
digit turns counter and spinner knob
pf,we% you exact inductance control

Ball bearings on steel shafts
ive vou a velvet smooth vernier
l‘? el and long term durability.
You won't have arcing problems

Firm springs put high

. $349°
with this roller inductor. Cross-Needle Meter

MFI-989C  You get a lighted peak and
r absolute minimum SWR. Freuqurc on a plated contact wheel aw: age reading Cross-Needle
or excellent electrical contact.
Wide, low inductance straps
are used for hi igh currents and a
new core minimizes RF loss.

readings fro

attmeter with 200 and
ZI}DU watt ranges. Its new direc-
tional coupler %wes you accurate

8 to 30 MHz.

More hams use MFJ tuners than all other tuners in the worla

MFJ TUNERS

MF)'s world famous 3 KW Antenna Tuner

If you won't settle for less . . . here IS the ﬁnest 3 K W tuner money can buy!

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.
[t 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 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, toug baked on aint,
locking compound on all nuts and
bolts. 3 KW PEP. 10°/ax4Y2x15 in.
Don't settle for less, get yours today!

Why settle for an imitation when you can have the real thing?
MFJ's super value Tuner

L e |

MFJ's deluxe 300 Wait Tllllﬂ_llf_

MFJ-049F More hams use the ."'a‘iF] -949E than
$1 3995 Y 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.

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 riny gauge wire.

Each MFJ-949E cabinet 1s 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.

MFJ's versatile 1.5 KW Tuner

MFJI-962C Use your barefoot rig now and have
$92 2995 the capacity toadd a 1.5 KW PEP
amplifier later! Lighted Cross-Needle
SWR/Wattmeter. 6 position antenna swilch,
Teflon® wound balun, ceramic feedthru insulators
for balanced lines. 1.8-30 MHz. 10°:x4':x 1475 in.

MFJ's portable/QRP Tuner
random wire | .8- 53955 '-

Tunes coax, MEJLOT1 ____‘_._ l
30 MHz. Cross-Needle Meter.

balanced lines,
SWR, 30/300 or 6 watt QRP ranges. 61'.6'!.:4'”!1 in.

i ——

MFI1-041E  The new MFJ-941E gives you a 300
510 85 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 Knob Differential-TTuner

MF1-98¢  The MFJ-986 Differential- T‘“
S28995 2 knob tuner uses a differential
capacitor to make tyning 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 1045 S QS

Don't leave
home without
this mobile
tuner! Let the
MFJ-945D
extend your antenna bandwidth so you don't have
to stop, go outside and adjust your mobile whip.

Small 8x2x6 inches uses little room. L:ghlcd
Cross-Needle SWR/Wattmeter makes l:umnq easy
while in motion, Has lamp switch. 1.8-30 MHz.
300 watts PEP, Mobile mount, MFJ-20, $4,95,

MH

MFJ's smaliest Versa Tuner
The

MFJ-901B is our “ﬂggﬁ,ﬂ

smallest --5x2x6

inches --(and most afford-

able) 200 watt PEP tuner -- A=

when both your space and your budget is limited.

Great for matching solid state rnigs to linear amps.
ﬂMH*s random wire Tuner

perate all

bands anywhere h;filgﬁ!ﬂslﬂ

with any trans-

ceiver with the MFJ-16010.

It lets you turn a random wire 1

into a transmitting antenna. 1.8-30 MH:«:

200 watts PEP. Ultra small 2x3x4 inches.

MFJ's VHF or UHF Tuners
MFJ-921 or MFI-924 T & = =
sgon |- 000)|

MFJ-921 covers 2 Meters/220 MHz. MF]J-924

covers 440 MHz. SWR/Wattmeter. 8x2'/2x3 1n.

Simple 2-knob tuning for mobile or base.

MFJ's artificial RF Ground
Creates MEJ-931
artificial RF 179'5

ground. Elima-

nates or reduces RF hot
spots, RF feedback, TV
RFI1, weak signals caused
by poor RF groundi f Also cle:ctm:ally places a
far away RF ground directly 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.] ENTERPRISES, INC.
P. O. Box 494, Miss. State, MS 19762
(601) 323-5869: 8-4:30 CST Mon.-Fri.

76206.1763@ compuserve.com; Add s/h
Prices and specificanons subject to change . © 1994 MFJ Enrerprises, Inc.

MF] ... making quality affordable
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Phom C P!acemem of 70 cm balun on baom.

is installed in the larger plastic project box
#270-222. Solder the shields from both sec-
tions of coax together. Install the balun as-
sembly in the balun box. Be certain that all
connections are correct. On the VHF balun,
install the closed-end crimp-type connector
on each end of the center conductor of the
half-wave coax. Install the 1" #8 bolts
through the crimped connectors using wash-
ers, and apply a washer and nut to the out-
side of the plastic box. After doing this, re-
move the tape from the coil. Install as many
ferrite beads as you have room for on the
end of the quarter-wave coax section (I had
room for six ferrite beads). Solder a closed-
end crimp-type connector to the shield and
then connect it to the fourth mounting bolt
for the BNC-type panel mount fittings. Sol-
der the center conductor to the center termi-
nal of the BNC. Apply Crystal-cote or some
other type of sealer to everything in the
balun box.

To make the UHF balun assembly, cut an
8" section of RG-59U coax for the half-
wave section, and form it into a loop that
will fit in the smaller #270-220 project box.
Cut a 4" section of RG-59U coax for the
quarter-wave section. Solder the shields
from the half-wave section and one end of
the quarter-wave section together. Put the re-
maining four ferrite beads on the other end
of the quarter-wave section of RG-59U
coax.

The Mystical, Magical “T* Match Bars

Attach the *“T” match bars to the balun
boxes. Cut and form 3/8" wide straps around
the driven elements and match bars. You
will need two pieces about 4-1/2" long for
the VHF straps, and two pieces about 2-1/2"
long for the UHF straps. Then drill holes to
bolt the straps to the tubing. You will need
about 1-3/8" between the “T" bars and the
driven element on the VHF section. Spacing
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for the strap should be about 4" from the
center of each 1" #8 stainless steel bolt on
the balun box. On the UHF section you will
need about 5/8" spacing between the driven
element and the “T bars; the straps should
be about 1" from the end of the match bars.
Drill a weep hole in the lowest corner of the
balun boxes for drainage once the boxes
have been mounted on the boom. At this
point add a ground wire from the BNC-type
connectors to the boom.

Check all connections, nuts, bolts, and
screws and then mount the antenna on a
non-conducting mast, ready for tuning. Most
antenna companies neglect to tell you that a
metal mast is seen by the antenna as an out-
of-place element that will detune the anten-
na. Tape the coax to the boom and bring the
coax down the mast, away from the antenna.

Tuning the Completed Antenna

Tuning the antenna is easy. Do the 2 me-
ter section first, then the 70 cm section. Con-
nect a coax, SWR meter, and your radio to
the antenna. Check the SWR at the top, cen-
ter, and bottom of the
frequency area of de- |1
sign. By noting the |
pattern of the SWR [
curve, you will know
whether to move the
match bars in or out [
for the best match. |
Move them only
about 1/8" at a time, | W
rechecking the SWR |
curve as you go. S

Mine was very [@ S
close to the center of |
the designed-for fre- | &
quency, and only had |
to be adjusted about [y
1/8" from the text. Be
sure to make all the

adjustments of the straps on the “T" bars

equal.

Dual Feedlines or Single-Feedline

Now is the time to decide whether or not
to use a duplexer and phasing lines cut to
half-wave multiples, or a single feedline. If
you have a dual-band rig with one connec-
tion for a single feedline, and no internal du-
plexer, a duplexer system is necessary. I
have single-band rigs and plenty of hardline,
so for me dual feedlines were not a problem.
To make up dual-phased lines to go to a du-
plexer, find the velocity factor of your coax,
and use a half-wave for 2 meters and three
half-waves for 70 cm. Attach the duplexer at
this point. You will sull want to do your pre-
liminary tuning of the antennas separately,
then with the duplexer installed, with its
phasing lines installed as a final check.

Builder’s Notes

If you are going to use the single feedline
system, and your duplexer is built-in on your
radio already, you may try using a “T" fit-
ting to join the feedlines at the antenna (see
text). Except for buying the ferrite beads and
the plastic boxes to make clean, neat weath-
erproof feedpoints, all the 3/8" aluminum
came from my stockpile of old TV antenna
parts, and the 3/16" aluminum tubing came
from our friendly local Amateur Radio Con-
signment Center. All the hardware is com-
mon, and can be bought from any local
hardware or building supply store.

I cut all the aluminum to length with a
common plumber’s tubing cutter. It gives a
more finished end than if you cut it with a
hacksaw. Each VHF element is installed
through the boom, and fastened with a 1" #8
stainless steel screw. Be careful not to over-
tighten these screws because you may bend
the element.

Mark the UHF elements for the depth
needed to attach the 3/16" pushnuts. I used a
piece of the 3/8" wbing to push the pushnuts
onto the elements. If you cannot find an old
TV boom, most local scrap metal dealers
will sell aluminum square and round tubing,

When you are cutting the coax be careful
to measure the lengths, and to check the
velocity factor for the coax you use. My

Photo D. Placement of 2 meter balun on boom.



80-long 1*-square aluminum boom (old TV antenna type)

2-1/2° x 4-3/4" x 1-1/16" plastic project box Radio Shack #270-222, §2.59
2" x 4" x 1" plastic project box Radio Shack #270-220, 1.99
Piece of scrap sheet aluminum, brass, or copper (for match bar straps)

10 Ferrite beads (to make the ferrite chokes) (see text)

12.5" section of RG-53U coax (finished length) (see text) VHF

25" section of RG-59U coax (finished length) (see text) VHF

8" section of RG-59U coax (finished length) (see text) UHF

4" section of RG-58U coax (finished length) (see text) UHF

2pieces 38" x 6-1/2° aluminum tubing (VHF “T" match bars)

1piece  3/8" x 39-34" aluminum tubing (VHF reflecior element)

1 piece 3/8" x 38-7/8° aluminum tubing (VHF driven element)

1piece  3/8" x 37-7/8" aluminum tubing (VHF first director)

1piece  3/8" x 36-3/4" aluminum tubing (VHF second director)

1plece  3/8" x 35-1/2" aluminum tubing (VHF third director)

2pieces 3/16" x 3" aluminum tubing (UHF “T" match bars)

1piece  3/16" x 13" aluminum tubing (UHF reflector element)

1piece  3/16" x 12-3/4" aluminum tubing (UHF driven element)

1piece 316" x 12-3/8" aluminum tubing (UHF 1st director)

1 piece 3/16" x 12* aluminum tubing (UHF 2nd director)

1 plece J16" x 11-3/4" aluminum tubing (UHF 3rd director)

ipiece  3/16" by 11-5/8° aluminum tubing (UHF 4th director)

2 #8 by 1° fiat head bolts for attaching “T" match bars to VHF balun box

5 #8 by 1" flat head self tapping stainless steel screws (for VHF elements)
4 #8 by 1" flat head self-tapping stainless steel screws (for balun mounting)

Parts List

4 #6 by 3/8" fiat head bolts with nuts & washers (for VHF BNC fiiting)

2 BNC panel mount fittings (for feedline attachment on balun boxes), SO-239
or type N connectors may be substituted (your choice)

4 #6 x 3/8" flathead stainless steel bolts with nuts & lock washers

Crimp-type closed-end connectors (for coax connections inside baluns)

12 3/16" flat push nuts (for attaching UHF elements to boom)

8 1/2* long 2-56 nuts and bolts (for attaching UHF balun) parts, and match
bars (see text) Radio Shack

2 3/4" long 2-56 nuts and bolts (for attaching UHF balun) parts, and maich
bars (see text) Radio Shack

1 VHF-UHF duplexer (optional; see text)

You may have to find a few assorted bolts and washers in your junk box to complete
this antenna. (See text.)

Tools List

Electric drill

3/8" drill bit (for holes in boom for VHF elements)

3/16" drill bit (for holes in boom for UHF elements)

1/4" drill bit (for removing old elements from boom)

5/32" drill bit (for #8 screw holes)

Tin snips (for cutting match bar straps)

Electrical tape

Waterproof sealer (for baluns; can be spray or brush on)

Aluminum, copper, or brass sheeting (for “T" bar o driven element straps)
Drill press for drilling all holes (optional)

Solder and soldering gun (for crimp type connectors Inside balun boxes)

RG-59U had a velocity factor of 66%. The
number of ferrite beads is not that critical,
but they do stop radiation back down the
coax shield.

Be sure to drill or file the hole for the cen-
ter of the BNC panel mount just big enough,
but not so big that you get a sloppy it (I had

to use a butyl rubber caulk on my VHF
balun box because of this). It does have to
scal out the weather. Tune the antenna be-
fore you weatherproof and seal up the plas-
tic balun boxes, in case you may not have
wired the connections right. Make nice neat
pigtails on your coax ends so that they will

be easier to attach.

13s, and | hope that you enjoy this an-
tenna project. If you have questions, you
may write to me (please enclose an SASE
#10 envelope for a reply): Marty Gammel
KAGNAN, 1703 Hewitt Avenue, St. Paul
MN 55104-1128. 73]

1995 Charlotte

HAMFEST AND COMPUTERFAIR
March 11 & 12, 1995 - Charlotte Merchandise Mart, - Charlotte, NC

here

Dealer Booth
INFORMATION

Ken Boyd

WA4UNZ
(704) 377-8873

ARRL ROANOKE DIV
CONVENTION

® Over 180 commercial exhibit booths
® All major manufacturers will be

® Over 500 swap tables by pre-
registration only

® 104,000 sq. ft. of indoor space

® Parking for 3,500 cars

® Largest indoor HAMFEST in the

Southeast

For more ticket information, write to:
Charlotte Hamfest and Computerfair
P. 0. BOX 221136, CHARLOTTE, NC 28222-1136

Or call: (704) 841-HAMS
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Number 13 on your Feedback card

Grounding and Lightning

Protection, Part 1

Protect your shack and yourself from lightning.

s there really a true “science” of grounding
d lightning protection? For many of us
ham radio operators, grounding seems to be
more of a “black art” than science. Maybe the
best way to appease the radio gods would be to
try a few incantations over a boiling caldron!

Now, if you believe all that, I have a bridge
in Brooklyn you may be interested in! Actual-
ly, there is a kernel of truth in the above para-
graph, for many things which do not seem
plausible are truly affected by grounding.

First of all, the grounding requircments due
to the presence of radio frequency energy are
different from those required for lightning pro-
tection. Thus, two different grounding systems
are needed for the vast majority of amateur ra-
dio installations: one for RF grounding and one
for lightning protection.

This month we will take a concerned look at
lightning; in the second part of this article, next
month, we will look at RF grounding.

Protecting Yourself
At present, there are two different schools of

by Glen E. Zook W5UQOJ

thought on the subject. The first is L0 take all
necessary precautions to prevent the strike; the
second 1s to ground the heck out of everything
so that if you take a strike there is sufficient
protection for your equipment. Frankly, [ be-
lieve in both; Take all the necessary precau-
tions and then ground everything!

Many lightning “experts” believe that all a
lightning rod does is arrract lightning. A close
parallel in the amateur radio world is the ama-
teur with the lowly(?) ground plane or vertical
antenna. On the surface, it would seem that
lightning would strike this unobtrusive antenna
less often than it would a large yagi array. In
fact, the opposite is true!

Lightning does not start from the sky and
travel downward. It appears, especially from a
distance, to travel in a downward motion, from
the sky to the earth, but it actually starts from
the ground up. As a charged air mass (usually
clouds) comes into an area, the possibility of
an article on the earth gaining enough charge
for a lightning strike increases enormously.
The causes of this static build-up are varied,

but include things like the wind blowing across
the antenna.

If this static discharge i1s not dissipated
rapidly, small “lightning bolts™ called feelers
start coming from the end of the antenna, tow-
er, etc. These feelers grow longer and longer,
and have a duration sometimes approaching
minutes rather than seconds! Finally, these
feelers are met by the primary stroke of light-
ning coming from the sky. Yes, the vast majori-
ty of lightning's energy comes from the sky,
but without the feelers coming from the ground
there would be no lightning strike.

What happens with the lightning rod or, in
the case of amateur radio, the vertical antenna,
is that there is very little on the end of the an-
tenna to dissipate the electrical charge. A rule
of thumb is that an item will “protect” an area
equal in radius to twice the height of that item.
Or, conversely, the vertical or tower will draw
energy from a circle on the ground equal to
twice its height (see Figure 1). For example, a
30-foot vertical will draw energy from a circle
60 feet in radius (120 feet diameter). Actually,

Radius Equal to Length
of Ground Rod

Ground Rod

Hemisphere of Grounding

Top View

Ground (Earth) Antenna, elc.

Dissipation Device

Dissipation Device

Figure 1. The hemisphere of grounding. The effective ground is equal
1o a hemisphere with a radius equal to the length of the ground rod.
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Figure 2. Placement of dissipation devices on a typical tower.
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the area protected is a cone with the apex at the
top of the tower (or vertical), and the base of
the cone a circle with a radius equal to twice
the height of the antenna.

All this energy is concentrated into a very
small area. In the case of a vertical with a solid
top (corona ball, etc.) this is usually in the
neighborhood of a square inch or so. In the
case of a vertical which ends in open tubing,
the actual area is in the order of 0.1 square
inch, if that! The result is a very concentrated
charge, which tries to make contact with the
energy from the sky. This happens whether or
not the end of the antenna is insulated.

With yagis, the energy is dissipated over a
much larger area. The result is that there is
much less chance of gaining a sufficient level
of charge to get the feelers started. In the com-
mercial radio world there are all sorts of items
available to help dissipate the charge. Many of
these take the form of a spline ball or some
similar arrangement.

A spline ball consists of many wires or alu-
minum foil strips connected to a common
point. This effectively increases the area of the
tower, or other antenna support, and dissipates
the energy built up by static. In the case of an
intense electrnical storm these devices may ac-
tually glow from corona discharge. This is
fine, because the energy is being dissipated
rapidly and will not become a feeler.

Large yagi arrays act somewhat as a spline
ball, dissipating the electrical energy rapidly.
However, the higher the antenna array, the
more antennas are required to dissipate the en-
ergy.

Spline balls can be bought (they cost in the
neighborhood of $150 apiece), or they can be
built. The key to their placement is not that
they be on the highest part of the tower, but
that they be located near the top. In the case of
antennas mounted on top of the tower you can
mount a spline ball on each leg near the top of
the tower and still get excellent protection.
With towers over 100 feet in height, it is rec-
ommended that spline balls be placed every 75
feet. This is to reduce the charge as it is devel-
oped along the tower.

Grounding for lightning protection actually
has two functions: to allow the charge built up
on the antenna a ground path, and 1o protect in
the case of a direct strike. As stated above, if
you keep the charge built up from producing
feelers, then you will not take a strike.

Grounds for lightning protection must be as
straight as possible from the item being pro-
tected. Very gentle arcs are a must; avoid right-
angle bends at all costs. A right-angle bend
places a very high impedance in the ground
wire, and the lightning will often jump off the
ground wire and go elsewhere! Keep the
ground wire in a straight line; never loop down
and back. When connecting with a ground rod,
bring the ground wire into the rod with nothing
between the rod and wire. Clamp it very se-
curely or thermal-weld it in place. Never bend
a ground wire over 90 degrees—the lightning
will continue downward, ignoring the remain-
der of the wire!

All coaxial type feedlines should be ground-
ed at three points: at the top of the tower, at the

54 73 Amateur Radio Today = February, 1995

bottom of the tower, and at the entry point into
the building. Ground the feedline by removing
the outer covering of the coax and attaching a
ground wire to the shield. There are commer-
cial attachments made for this purpose, but
simple hose clamps can be used to attach the
ground wire.

After attaching the ground to the coax
shield, make sure to waterproof the area.
Again, there are all sorts of products available
on the market to do this job. One very effective
method is to use the cheap black plastic tape,
available for prices like 39 cents a roll, at home
handyman centers (don’t buy the good, more
expensive brands!). This tape, after just a few
days in above-freezing weather, congeals into a
waterprool mass, just what the doctor ordered
for protecting the ground joint.

Keep the ground wire traveling downward
in as straight a line as possible until making the
ground connection to the tower, ground rod,
etc. A number diagrams accompany this article
to show how to accomplish the best grounds
possible.

The use of “CAD Welding” or other thermal
bonding techniques can be used if dealing with
a solid object like a ground rod. However, nev-
er use these techniques when dealing with hol-
low objects like a tower leg. The heat generat-
ed by the thermal process causes the galvaniza-
tion inside the leg to dislodge, thus setting the
stage for corrosion. After a relatively short
time, the tower rusts from the inside out!

When clamps or bolis are used, they should
be checked every six months. Just loosen and
retighten the bolt or clamp to remove any traces
of corrosion which may have built up. This is
not necessary with the connections made to the
coax shield which have been waterproofed with
the plastic tape or other methods.

Each and every leg

least #8 or larger. Make sure the ground rod is
OK, and follow the rules about no large bends
in the ground wire.

Anything external to the building should be
grounded, including TV antennas, metal on
chimneys, etc. The idea is to bleed off any po-
tential charges which can build into those
strong enough to produce the feelers which re-
sult in lightning.

There are all sorts of devices available from
commercial sources which will limit the possi-
bility of lightning strikes. But, the pricing on
these is outside the budget of all but a very se-
lect handful of amateurs. Even spline balls are
expensive. However, there is a method of
building suitable dissipation devices.
Dissipation Device

A simple but effective dissipation device
can be made from galvanized electric fence
wire, a few hose clamps, and a short piece of
e.m.l. (electrical metallic tubing) conduit. The
electric fence wire is available in 0.25 (1/4)-
mile and longer lengths at many handyman
centers. In this area the price was $8.40 plus
tax for a 0.25-mile roll of 17 gauge wire. The
e.m.t. conduit is about 33 for a 10-foot length
of 0.75 (3/4)-inch matenal. This is sufficient
material to make a quantity of up to 10 dissipa-
tion devices. Using a hacksaw or tubing cutter,
cut the desired number of pieces either 12
inches or 18 inches long. Then, cut one end of
the tubing lengthwise about 3 inches with a
hacksaw. It is best to cut the tubing twice, at 90
degrees to each other, but one cut will work.

Cut lengths of galvanized wire 18 inches
long. Make sure there are enough to entirely
fill the end of the conduit, working in as many
lengths of wire as possible. When using 0.75
inches diameter conduit you can usually get in

of a tower must be
grounded! This in-
cludes even small
towers. Bring the
grounds to separate
ground rods located
near each tower leg.
The use of rods over
five or six feet long is
usually unnecessary;
four-foot rods give
good grounds.

The power line
ground must be good.
At the point at which
the power line enters
the building a ground
should be in place on
the neutral. Often,
this is just a piece of
#14 wire clamped to
the conduit entering
the meter base. This,
in turn, is vsually —
clamped to a three-
foot ground rod driv-
en into the soil at the

EMT Electrical Conduit 0.75" Diameter

Galvanized Fence Wire 18" Long

Solder Here

N\

base of the meter. Re-
place this wire with a
much heavier wire, at

wire.

Figure 3. Diagram of a spline ball. Cut conduit 12 or 18 inches long.
Split the end about 2 or 3 inches with a hacksaw. Insert wire into the
conduit and secure it with a hose clamp. Solder the base of the fence



at least 150 wires. If you use 0.5-inch conduit,
you can get in about 75 wires. Then, secure the
cut end of the conduit with a hose clamp at the
very top of the cul. Next, using a propane torch
and acid core solder, solder the wires right next
to the piece of e.m.t.. You don’t have to solder
them to the conduit, but you do want to keep
the wires together. Finally, flare out the wire
ends to form a circle from 12 to 15 inches in
diameter.

Next, this array must be mounted at or near
the top of the tower. See Figure 2. If the tower
height is over 75 feet, put two or more sets of
dissipation devices on each tower leg, not over
75 feet aparnt.

When dealing with spline balls for the sides
of the tower, a slight modification must be
made 1n their construction. See Figure 3. Cut
the conduit about 18 inches long instead of 12
inches. Then, at the end which has not been
notched, make a 45-degree bend about 6 inch-
es from the end. Clamp this 6 inches to the
tower leg with two hose clamps. This can also
be done with the devices which are installed at
the top of the tower, if so desired.

Usually, the hose clamps are sufficient to
make satisfactory connections between the
tower leg and the dissipation device. However,
ground wire (#14 is fine) can be connected be-
iween the device and a bolt holding the tower
together. Drill a hole large enough to pass a
#10 bolt through the conduit and attach the
ground wire, Make sure the wire is connected
well at both the dissipation device and the tow-

er. You can use pieces of the galvanized fence
wire for making these connections. By doing
s0, you will minimize the corrosion due to dis-
similar metals. If you use copper wire for these
connections, use a solder lug at both ends of
the ground wire to prevent corrosion from the
dissimilar metals.

Make sets of these devices equal to the
number of legs on the tower. Usually this will
mean sets of three, but in some cases sets of
four. Although the use of these devices will not
ensure that a lightning strike will never hap-
pen, they greatly reduce the chances (in some
cases by as much as 99%) of that happening.
Also, the spline balls can be used to protect
wood poles by placing one at the top and run-
ning a ground wire down the side of the pole.

The devices can be attached to the tower
legs by various means, including “U” bolts,
muffler clamps, or hose clamps. Hose clamps
are cheap and are very durable, usually made
of stainless steel. These are available at any au-
tomotive store, at most discount stores, and
even 1n some grocery stores.

Spline balls can be made from conduit
which is only 0.5" in diameter. However, you
should double the number of devices since
they will be approximately one half the size of
those made with the 0.75" conduit. Place them
every 35 to 40 feet along the tower leg instead
of the 75 feet placement of the 0.75" models.

Spline balls will not absolutely prevent
lightning strikes. However, they will greatly
reduce the probability of one because they dis-

sipate the charge being built up on the antenna
system.

There are all sorts of hints which apply to
lightning protection. However, by following
the guidelines outlined here you can protect
yourself from virtually all strikes.

The antennas at W5UOQOJ consist of three
towers, all on a city lot 70 feet by 130 feet. The
small tower has a 440 MHz vertical with a
height to the top of around 37 feet. The Hy-
Gain HyTower is 55 feet tall, and the primary
tower starts with a full size 20 meter 3-element
at 55 feet and proceeds through 15, 10, 6, and
vertical and horizontal beams for 2 meters at
67 feet. The location is just one half block
from the highest point in the city, about 8 feet
of elevation difference.

In over 22 years, these antennas have never
been hit by lightning, even though my neigh-
bor across the street has lost three trees and a
chimney to lightning! About a year ago, the
power transformer located at the back comer
of the lot took a direct strike. This was about
30 feet in elevation below the top of the tower
located about 60 feet away; however, the an-
tennas were not hit.

No one can guarantee that any system is
perfect. No one can guarantee that a lightning
strike will never occur. But, by taking the nec-
essary precautions to ensure that the energy is
bled off, the possibility of taking a strike will
be reduced greatly.

The second part of this article,dealing with
RF grounding, will appear next month. 7
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SEE THE SPACE SHUTTLE 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. In fact we are your one stop for all your ATV needs
andinfo. We ship mostitems within 24 hours afteryou call.
Hams, call for our complete 10 page ATV catalogue.

Visa, MC, COD

Tom (W6ORG)
Maryann (WBEYSS)

(313} 447-4565 m-t 8Bam-5:30pm pst.
P.C. ELECTRONICS

2522 Paxson Ln Arcadia CA 91007

OSO Tutor

o~ — - .
Study Aid for the Amateur Radio Exams

* Runs on |BM compatibles or Macintoshes

* Programs are available for Novice,
Technician, No-Code Technician, General,
Advanced and Extra Amateur class exams
as well as Commercial Radiotelephone and
Commercial Radar Endorsement. Each
program sold separately.

» Work with the entire question pool, or
study questions automatically selected by
the program from your weakest areas.

« Current Question Pools

* Includes full screen graphics, explanations
on appropriate questions and, on the [BM
version, a pop-up calculator.

*L.ogs multiple study sessions and allows
resuming at a later time. Returns to review
missed questions if desired.

* Creates randomly generated sample tests |
on-line or printed with graphics on
Epson/IBM or Macintosh printers.

* Public Domain Morse code tutor is
included on request at no extra charge.
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QSO Software

208 Partridge Way

Kennett Square, PA 19345
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and Commercial Radigtelephone

1 800 483-3973

(1 800 GUD DX 73)
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Hamsars

Number 14 on your Feedback card

Amateur Radio Via Satellites

Andy MacAllister WASZIB
14714 Knights Way Drive
Houston TX 77083

In the Fast Lane

February marks the fifth an-
niversary of the launch of
UoSAT-D, today known as UoSAT-3
or UoSAT-OSCAR-14. This was the
first amateur-radio spacecraft 10 car-
ry an open-access 9600-bps digital
trans-ponder. The RF links to and
from the satellite were designed for
frequency-shift keying (FSK) using 2
meters for the uplink and 70ecm for
the downlink. Today the satellite is
only used for commercial applica-
lions on non-ham frequencies, but it
ushered in an era of acute interest in
amateur-radio high-speed digital
communications from space.

Three satellites are currently used
for 9600 bps ham operation including
UoSAT-OSCAR-22, Kitsat-OSCAR-23
and Kitsat-OSCAR-25. All are in low-
earth-orbit (LEQ) and provide four to
geight passes a day each for most
earth stations. They do not operate
using standard packet-radio format,
but require that ground stations run
specialized software on PCs and
communicate with the terminal node
controller (TNC) in the KISS mode.

U-0-22 is primarily used for gate-
way traffic. Most of the files sent
through this satellite are bulletins and
messages routed between terrestrial
packet systems. The satellite pro-
vides an alternative to the usual
shortwave connections.

K-0-23 and K-0O-25 carry files
posted by individuals. They act as
flying mailboxes or bulletin-board
systems (BBS) in the sky. Digital
files of all types have been sent
through these satellites. Most files
are short mail messages, but many
picture files using the highly com-
pressed .JPG format or sometimes
.GIF encoding have been uploaded.

Voice files in either WAV or .VOC
format have been sent and many PC
programs have also gone through the
systems.

Just like terrestrial BBSs, if it's dig-
ital it can be loaded into the satellites,
but unlike land systems, these ham-
sats do not have disk-drive storage.
All the files are saved in random-ac-
cess memory (RAM) and, due to lim-
ited storage space, will be dropped
on a first-in, first-out basis.

Equipment Needs for 9600

A typical home system includes
moderate to small crossed yagis or
other circularly polarized antennas for
2 meters and 70cm. Right-hand cir-
cular polarization (RHCP) is ade-
quate, but many antennas have
switchers to allow left-hand circular
polarization (LHCP) selection. Rota-
tors for azimuth and elevation are
needed to aim the antennas. Some
rotator control boxes are configured
lor a computer control interface, but
less expensive ones are not. Quality
coax is a must at these frequencies.

Most stations use dual-band base-
station radios, but lesser radios can
do very well, For the 2 meter uplink
all that is needed is an FM transmit-
ter, preferably capable of 1 to 2 kHz
tuning increments, with 25 watts out-
put power. A point in the modulator
section to connect the 9600 baud
transmit data is required. This is usu-
ally done at the varactor diode or
similar circuit just past the micro-
phone amplifier circuits. For the 70cm
receiver an FM scanner with 1 kHz
tuning increments will work well. Most
receivers will require a new bandpass
filter 1o allow for the wide downlink
signal and tuning inaccuracy usually
caused by Doppler shift during a
pass. Most ham-rig manufacturers of-
ler 20 to 30 kHz filters for less than
$10. These can be installed with little
or no degradation to normal voice op-
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Photo C: During a U-O-22 pass, files are captured and activity is monitored.
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Photo A: Starting the Ground Station Control program in WiSP under Windows
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Photo B: WISP announces a K-O-23 pass just prior to acquisition of signal (AOS).

eration. An output line from the re-
ceiver's discriminator circuil is also
needed. It is typically found on the
output pin on the disciminator IC in
newer radios. On older rigs the dis-
crete discriminator circuitry can be
found just before the audio output
stages and routed out of the radio on
a shielded cable.

Standard TNCs are usually set for
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1200 baud to the radio. For 9600
work a new TNC is needed, or an
older TNC can be adapted for a new
high-speed modulator-demodulator
(modem) circuit. Kits and complete
commercial units are available from
many manufacturers both for com-
plete high-speed TNCs, or just
modems. Instructions are usually in-
cluded for the necessary radio modifi-
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55K-byte .JPG file and expanded io a 448K-byte .GIF image.

cations to attach the new unit. Most
units are set for one or two speeds,
but some incorporate digital-signal
processing (DSP) chips that allow
software changes 10 set speeds and
signal types. A new modem from the
Tucson Amateur Packet Radio Cor-
poration (TAPR) is called the
DSP-93. This kit costs just over $400,
but shows great promise in prelimi-
nary on-the-air tests. it can run pack-
et from 300 to 9600 baud and many
other modes, depending on software
availability. TAPR can be reached at
8987-309 E. Tanque Verde Rd. #337,
Tucson AZ B5749-9399, and via
phone at (B17) 383-0000 or fax at
(B17) 566-2544.

The first software available for
communicating with 9600 baud satel-
lites came from the University of Sur-
rey in England and was designed for
use on IBM PCs and clones. A group
of four programs allowed files to be
modified and packaged for uplink to
the satellite, sent to the satellite, re-
ceived and then unpacked for use.
The programs, PFHADD, PG, PB
and PHS respectively, are still in
common use today and do a great
job.

PG is used to send files to the
satellite and does not put the TNC in

]

KISS mode. PB, the receive program,
initializes KISS in the TNC and oper-
ates using broadcast protocol. All
files and directory listings sent from
the satellite are monitored and col-
lected unless parameters are set by
the user to block certain file types.
Files of specific interest to the user
can be tagged in the directory. The
program will send a request to the
satellite to download these tagged
files or parial files. It the request is
accepled the user will see his call in
the gueue of 20 downloaders. Popu-
lar files up to several kilobytes can be
collected by a good system just by
manitoring the downiink. Large files
will require requests 1o be sent to the
satellite to fill holes that need filling
due 1o noise or signal dropouts.

One of the main complaints asso-
ciated with the UoSAT programs was
the lack of automation for file han-
dling. To send a file to the satellite it
must first be processed by PFHADD
and after it is downloaded PHS must
be used to unpack it. The file might
have been compressed by PKZIP or
LHARC, requiring further interven-
tion. The solution was batch files to
compose, compress and pack mes-
sages for uploading and post process
files received during a pass. The

Photo F: This image of a flower from JAGVOY was uploaded as a 30K-byte.
JPG file.

downloaded files could be unpacked,
decompressed and placed in specific
subdirectories for messages, pro-
grams, images, elc.

Are You WiSP'ing Yet?

In early 1994 Chris Jackson
ZL2TPO generated a set of programs
for Microsoft Windows based on the
wish lists of most 8600-baud satellite
users. The shareware package was
called WISP for Windows Satellite
Program. For computer users fluent
with Windows, this group of programs
is much easier to use for station con-
trol and file handling than the previ-
ous offerings.

In addition to doing all the things
available with the UoSAT programs,
the WISP package includes satellite
tracking software, drivers for rotator
interfaces, event scheduling and
message composition. Numerous
help files are built in to allow the user
to configure the program suite for in-
dividualized operation.

It is possibie to set WiSP for com-
pletely automated operation. With the
main program GSC (Ground Station
Control) active, the system can
launch programs to start uploads,
download files, aim the antennas,
control the radio frequencies, check

for personal mail in the satellite direc-
tory, download any, set message pri-
orities, unpack and sort downloaded
files, and then close programs after
the pass and go back to sleep until
the next satellite comes by.

The capabilities are numerous.
Buzz Gorsky WHEI wrote an article in
the July/August issue of The AMSAT
Journal describing he program func-
tions and how to get initiated with the
software. The help files don™t provide
enough details on program setup, but
few “readme” files included in the
package are enough to gel a good
Windows user started. Roy Welch
WOSL, AMSATs Software Manager,
is working on a more involved set of
instructions based on the article by
Buzz.

The complete package is available
as shareware from the AMSAT fip
(file transfer protocol) site on the In-
ternet. The address is ftp.amst.org. If
this doesn't work, use the IP (Intemet
Protocol) address of 192.35.156.5.
Answer the user name query with
*anonymous”™ and password request
with your Internet address. The WISP
programs are Iin the subdirectory
amsat/software/windows/wisp. To
register shareware the donation is
$40 to AMSAT, 850 Sligo Ave., Suite

TR iRy s |
- 1R

Photo G: A composite picture from OH2LU to VK3AHJ included a text message  Photo H: OE3EV downioaded the original image from KB2ZMVN, added some pic-
tures of his own and resent it via K-O-25 as a 98K-byte .GIF file.
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6K-byte .GIF file from OE3EV.

600, Silver Spring, MD 20910, or via
phone at (301) 589-6062. A special
individual code will be given upon
registration that will identity the soft-
ware on the air as registered and re-
move the annoying message that ap-
pears when the program starts. To
get the registered programs on disk
the cost is $50. Donations are ear-
marked for the Phase 3D satellite
program.

The WiSP package is continually
changing. Since the Journal article,
drivers for the Kansas City Tracker
rotator interface have been added

Photo I: Schematics in many forms are sent via satellite. This simple one was a

most newer satellite rigs. Telemetry
decoding has also been added.
Updated versions of the programs
are routinely uploaded to K-O-23,
K-O-25 and the AMSAT fip site.

Chris ZL2TPO is geting married
and moving to England and a new
job at the University of Surrey. New
versions of WISP will come less often
for a while. Perhaps is time for a new
wish list. Wouldn't it be nice if the
program could take freshly downioad-
ed picture files, put them in little
windows on the screen and then read
any attached message files through

along with suppont for serial port line

connections for control functions on hmmim.,

the sound card? What else ., . .,

Photo K: Gianluca IKGAIH sent this picture of the OASI Osservatiorio Antartico

Bl from his QTH at Terra Nova Bay on the Ross Sea in Antarctica via K-0-23.

UHF REPEATER

Make high quality UHF repeaters from
GE Master Il mobhiles!

» 40 Watt Mobile-Radio 5199
» Duplexing and tuning information §12
* Information without radio sS40

Versatel Communications

Orders 1-800-456-5548 For info. 307-266-1700
P.O. Box 4012 « Casper, Wyoming 82604

CIRCLE 259 ON READER SERVICE CARD

=t ]
NOVICE $11.05 |:: TRaC e o
TECHICIAN §i0.68 | A +.“l
GENERAL sees i-- e ' Order T ’
ADVANCED F15.98 |+ 2o fro Doy
ExTRAS (AR Uﬂ‘*‘-1

STME  M4% VISSTUDYCARDS o

QUICK, EASY, & COMPACT
Flash cards *“NOVICE thru EXTRA" theory Key words
underlingd, Over 4000 sets in use! For beginner, OMs,
XYLs & kids.

2umoe 34w P.O. BOX 17377 s (SO,
FHRSSEENE HATTIESBURG, MS 39404 =23

Handheld Repeater Controller

Spectrum Electronic Products clude voica IDer, DTMF Con-
introduces the world’s first trol and programming, hang
handheld repeater controller. and time-out timers, Digital
No largerthan most handheld Voice Operated Squelch
radios, the HRC-10 converts (DVOS™), telemetry tones,
a single or dual-band radio and private voice mail siot.
into a full featured simplex or Phone 408-438-2788
duplex repeater system. Key FAX 408-438-6027

features of the HRC-10 in- $299 A
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Subscribe to

Radio Today

Call 800-289-0388
» e ol

— HI-PERFORMANCE DIPOLES —

RN

Amermad el wien! Cusiom assemibied 1o your oereer eg pa Dand - pehaes Ml ol corder ond BACH
end  fang as inversd W danisenisl vord dpse, Moping oipol - Eammangtal guality « sainknss
Huiriikaims & lotil povenr - ha-leigt, Higrend e oy dosign. Pl chocd. KIS ar € 0.0 (53.00p

! i -5

MPD-5' BO. 40. 20, 15, 10M Mux-Perormanco Dipole 87 ofTh long ... $110.00

LPD-2 BO. 40Kt Max-Podomance Dipole 85 long .. $65.00 105 kong §72 00
MED-3T12 30, 17, 120 Maa-Periorrance Depols, 317 long 72,00
=HEDLY 0. B0 S0M - Periormance Thooln, soioct 113 or 129 $A3.00
==0D-4 153 B, &5 F0 18 100 Space-Saver Depoie 71 oo 54600

o5 D A0 0 1S O a3 o 1000 B Wy Fii4 00
"Tores ¥ Barcs wih Woe Muichog-Farage Turer B pee Anie——a JEOD

$82 SASF ko raliing of 30 dpoles. Sopers L urdes ableenas,

WSINN ANTENNAS
Box 393 ML Prospect IL 60056 708-394-3414

NO TUNERS

NO RADIALS
NO RESISTORS
NO COMPROMISE

SIX EXCELLENT REVIEWS JUST
DON'T HAPPEN BY CHANCE

CALL US FOR A FREE CATALOG.

*Soe review In Oct. 73, 1984 *Sapl 73, 1885 March 73 1986
CQ, Dec. 1588 Mar. W. A 81 W_FLT-i
BILAL COMPANY 'ﬁ\
= o]

137 Manchaster Drive -

Florissant, Colorado B0O818
(719) 687-0650

CIRCLE 69 ON READER SERVICE CARD
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CIRCLE 38 ON READER SERVICE CARD

See live on
your PC
what

v ool il satellites in

el orbit see

Capture five breathtaking images of the Earth for fun or
profit. Zoom in up to 20X. Send $39 check or M.O. ($45 air
$50 overseas) for our fanfastic 12 diskette set of
professional quality copyrighted programs (IBM type) that
does satellite tracking, image acquisition, image processing,
3-D projections and more. Direct reception from the
satellites guaranteed worldwide without a satellite dish
Schematics included for interface. For FREE information
log-on 1o our bulletin board anytime at; (718) 740-3911.

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




QUANTUM®
CONFIDENCE 4

Thousands ready when
of hams have EXPERIENCE IT! you need it for

experienced emergencies,
“QUANTUM events, field day,
CONFIDENCE” pr===a  boating, cellular
by using the | i *4 1§ phones and more.
Quantum Ham  _ § "N

Battery. Get the | | " Theismee H MADE IN

confidence of i THE USA
GUANTUM 3

dependable @m BATTERY Dealer

power... S A P AR STt Inquiries Invited

Compare Quantum’s unique features to your
present battery packs.

e 12 VOLT, 2.1 AH CAPACITY — Up to 6 times the capacity of standard battery packs
and maximum output from your HT.

e STATUS LIGHTS — To monitor battery capacity.

e SEALED LEAD CELLS — Maintain charge for months and can be recharged to
100% capacity without the memory effect of nicads.

* ADAPTERS — To fit most HT's, cellular phones & other types of electronic equipment.

e DUAL OUTPUTS — To power two units simultaneously.

* FACTORY REPLACEABLE BATTERY CELLS AND COMPONENTS.

Call 1-800-989-0505 for information or your nearest dealer (9-5 EST)
or Fax 516-222-0569 « QUANTUM INSTRUMENTS INC. b
1075 Stewart Avenue, Garden City, NY 11530 = 516-222-0611

CIRCLE 26 ON READER SERVICE CARD

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
“halfwave” or that ANY vertical will operate more efficiently without a
good radial system than with one; it certainly won't! If you want
expensive fairy tales talk to our competitors! If, however, you've no
room for even the smallest radial system just install the most efficient
multiband vertical in the business, the HF9V-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!

Model HF9V-X (shown to the left) for 80/75, 40, 30, 20,
17, 15, 12, 10 and 6 meters.

Model CPX counterpoise kit for Butternut models
HF9V-X, HF6V, and HF6V-X; substitutes for ground or
elevated radials. Self-supporting tubing bolts onto
base of antenna. Mast not provided.

BUTTERNUT ELECTRONICS CO.
\ENw

P.0. Box 1234, Oimito, TX 78575 (210) 350-5711

DSP Hl Filter

ki

!

WHGH DEM N

LN
Budin Fillan

ﬁ

What is DSP? DSP allows the “construction™ of
various filters of %reat complexity by using
computer code. This allows us to have easy
access to a variety of fillers, 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., helerodynes and random noise interference.
Four more fiiters operate as “brick-wall” CW
bandpass filters. The remaining two fillers are
designed for reliable recovery of RTTY and HF
packet radio information signals. A single front
panel swilch selects any ol these filters. Easy

hookup to rigs speaker jack.
= The WSGR D5P l is the most popular DSP on the marke! —

[

M

1T
i W

WPUT LOVEL  PeOeER

o

Thousands m uss workdwide!
WOGR DSP Filter ......ccccoovvriiiniiiicnncicinen. 8299.95
12V DC Power SUPPIY ....ccocnvarienrsransesnsisenst1 1.95

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 toli
access is controlled by special code thal you set,
preventing fraudulent usage. All programmable
codes and set-ups are stored in special non-
volatile memory immune to power lailures,
Repeater owners use the SDP-600 as well for
reliable and solid repeater autopaiches. Power
required is 12 volts DC atl 100 MA. Experience
the freedom of owning your own aulopatch, 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 Autopaich, fully wired.......5249.95
SDPA 12 voit powersupply unit .........coceeeeee.. . 511,95

j*Com Transceiver Control
Computer Interface

The |*Com Transceiver Control Computer
Interface is functionally identical to the Kenwood
IF-232C, lcom CT-17, Yaesu FIF-232C, Ten-Tec
305 and Heath computer interfaces. It will work
with all radios and rig control software which use
these interfaces.

= No external power supply is necessary. The
j*Com TC interfaces require very little power for
operation.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!

RAMSEY ELECTRONICS, INC

793 CANNING PARKWAY VICTOR NY 14564
=] PR ORDERS CALL

e 1-800-446-2295
ORDERS ONLY

TECH/ORDER/INFO {(716)924-4560 FAX (716)924-4555
TERMS: Satistaction guarantead. Examine for 10 days. IT not
pleased rolum in original form for refund. Add $4.95 for shipping.
handiing and insurance. For foreign orders add 20" for surface
mail. COD [U.5. only) add 55.00. Drders under 520 agd 53.00 NY
residents add T sales tax 20-gay parls warranty on kil pare 1-
yaar parts & labor warranty on wired unils

j*COM * 733 CANNING PKWY » VICTOR, NY 14564
CIRCLE 55 ON READER SERVICE CARD
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Number 15 on your Feedback card
CARR fs OORNER Number One Systems FILTECH Filter Design Synthesiser
Date: 11.21.94 Time: 3:26 pm.
Circuit: C:\FILTECH\FILTER.PRF
Source [ ; ggg Ohms
Joseph J. Carr K4IPV type. You can set the ripple factor Load Im ] L Ohms
PO. Box 1099 permitted (0.1 dB, 0.25 dB, etc), and Filter Model - Passive Band Pass (N)
Falls Church VA 22041 set the frequency parameters. The Filter Desi : Chebyshev
y program makes its calculations and Maximum Ripple : 0.1 dB
Filter Design Software displays the frequency response Filter Order e ‘3
A couple of years ago | purchased characteristic on the screen. It will al-
a printed circuit layout software pack- so0 create a "net list" of preferred Reference: RO Component: R
age from a British company called components. E-:% B=1
Number One Systems, Lid. Figure 1 shows the frequency re- RPN ]
The advertising that was packed  sponse screen (and print-out) that Fil- Rifff““ Cl Co:g;:;:nt, C
with the software listed several tech provided for a 40 meter band- C:56.0pF
other packages, two of which were  pass filter centered on 7.15 MHz. Reference: L1 Component; L
reviewed in this column previously  Overlayed are the ideal design pass- A=2 B=3
(Z-match and Analyzer lll). Recently |  band and the passband of the ver- L:11.0uH
obtained a copy of another of the sion built with real components. Note Reference: C2 Component: C
Number One Systems programs: Fil-  that decibels (dB) of attenuation are E:?:JHF B=COMMON
lech. This program is designed 1o along the vertical axis and frequency e ! !
take the “black artness” out of de-  is along the horizontal axis. This par- Rf';'g'“ L2 mrﬂ%ﬁnu
signing filters. licular filter was specified with 50 L:120.0nH
Filtech will accommodate both  ohm input and output impedances szmt:: 3 Component: C
passive and active filter designs, and (which is customary for RF filters). A=13 B=4
schematics for each are given in the  The net list of component values is C:56.0pF
manual. A passive filter consists of  shown in Figure 2. The component Reference: L3 Component: L
only resistors, capacitors and induc- numbers refer to schematic values A=4 B=0OUT
tors. An active filter includes some  (see Filtech documentation for Lill-“‘-ll_:l .
amplifying device such as a transistor  schematics). Passive filter responses Riffgﬂﬁ; R999 g s
or (more commonly today) an opera-  for the audio range are shown in Fig- R':? 0 =

tional amplifier. With Filtech one need
not resort to performing complex
mathematics, or looking up “normal-
ized” values in a table: The software
does it for you. In addition, while the
tables (as published in the ARRL
Handbook) are relatively easy 10 use,
they become a lot less convenient
when comparing different filler de-
signs. Also, the look-up tables don't
take into consideration what happens
when you use standard value, kind-
you-can-actually-buy values rather
than the computed values. Filtech
solves these problems.

With Filtech you select a filter type
(Bessel, Butterworth, Chebychev), or
ask the program to recommend a

Nunber One Sustens

Print
File:FILTER.PRF HModel:

Gain {(dB)

ure 3 (low-pass) and Figure 4 (high-
pass).

One aspect of Filtech that makes it
quite a bit more useful and more
powerful is that it interfaces seam-
lessly with Analyzer Il (also by the
same company), which is a network
analysis package.

The only problem that | had is that
it would not load on my computer. Fil-
tech is an MS-DOS program, and
some Windows machines (like mine)
have too much stuff crudding up the
lower 640K of memory that is used
by MS-DOS. | dealt with the problem
by creating a special CONFIG.SYS
file for MS-DOS-only programs (see
this column last month).

“FILTECH
11.21.94

Band Pass

=
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Figure 2. Net list for the Figure 1 filter.

The company has offices in both
Great Britain (UK) and the United
States (USA). Address in UK: Num-
ber One Systems, Ltd., St. lves,
Huntingdon, Cambridgeshire PE17
4WR, England, telephone 011 44
1480 461778. Address in USA: Num-
ber One Systems, Ltd., 1795 Granger
Avenue, Los Altos, CA 94024, tele-
phone (415) 968-9306.

Contact the company for prices, or
alternatively, check the Number One

Fi]tur Dllihn I'mﬂ:hun:li:l-r'—|

X-Scale: Lin.

L.Pass:
Zload: 50.0 22

p—

Freguency (Hz)
6 .000 MH=z U.Pass:

Figure 1. Bandpass filter response.
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7.000 MHz U.Stop: B8.000 MHz
Attn: 25.0 dB

Ripple: 1.0 dB

Systems ads in recent issues of this
magazine.

In upcoming months we will take a
look at the upgrade Easy-PC Profes-
sional XM by Number One Systems,
and Electronic Workbench by Interac-
tive.

Other Software . ..

A number ol readers have com-
mented positively on my Antlers for
Windows 2.00 software. It is de-
signed to calculate the lengths, spac-
ings and so forth for a variety of an-
tennas including dipoles and verticals
of various types, beams (quads and
yagis), and both large and small loop
antennas. The price is $30. Contact
me at P.O. Box 1099, Falls Church,
VA 22041 if you're interested in
Antlers for Windows 2.00.

Soap-Box Time.. ..

Every time | go to the local ham
radio stores | am disheartened by the
lack of younger hams. As one of the
graying heads of ham radio, | wonder
how long the FCC is going to permit
hams to use valuable spectrum
space when the population of ops is
both aging and reducing in numbers.
The FCC is now of a mind to raise
money by auctioning off frequencies,
and ours look 100 plump to remain
ours for long . . . especially if we
don't use them.

We cannot always use the public
emergency and public service excus-
es 1o hold onto our privileges. After



Hl.-i:-r un- " :u:tu-:l

FILTECH

Print

File:FILTER.NET
Gain (dB)

Model:

Low Pass

11.21.594

Filter
3:35 pn.
Tupe: Passasive
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Des ign Smthﬂsnr

H-Scale:

all, cellular telephones can provide
communications at sports car rallies,
and a laptop computer connected to
Internet through a cellular telephone
can handle a lot of the health and
welfare message traffic that we used
to handle . . . without getting a ham li-
cense!

One way to build the numbers of
licensed hams as well as increase
the usage of our bands is to recruit
new licensees. We will be a lol more
challenging with higher numbers and
an increasing population. My chal-
lenge to you (as in the past) is to
replicate yoursell: Actively mentor
someone to get a ham license.

Lin.

Whether it is a kid down the block, or
a colleague at work, or your spouse,
it is worthwhile to proselytize for the

Zsource:

Print

File:FILTER.PRF Model :
Gain (dB)

gapadaaabl i ii s el

I
[
Q
8
T

High Pass

11.21.94

U.Pass: 3.000 KHz WU.S5top: 5.000 KH=zx
1.0

Attn:

7 .0K

25.0 dB Ripple:

lur l.ﬂn th-mls.nr

3:41 pn.
Tupa: Passive

FILTER

H-Scala:

hobby.

Look to both shortwave listeners/
scanner buffs and to computerniks
for new members. Also look to elec-
tronic hobbiests who are not hams.
The ARRL is not taking the lead in
this effort, even though they should.
In a rather shabby QST review of
one of my books (which drew com-
ments from Harry Helms about the
league’s lack of integrity on book re-

Lin.

lepsidpiniidigi i onii

views) the reviewer made the incredi-

ble comment that suggested SWLs
are ham wanna-bes. Wanna bet?
There is a huge number of SWLs
who are not striking for ham radio . . .
and they are a prime source of
recruits if we don't treat them with
contempt.

Also, when | write an RF construc-
tion project for my column in another
(general electronics) magazine, the
number of letters | get are seven non-
licensed (or at least no callsign in the
letter or return address) to five li-
censed (callsign listed in letter or ad-
dress). Why aren’'t we recruiting

T20.000 Hzx L.Pass
Zload:

1.0K

L

L

Freguency {(Hz)

1.0 K

1.500 KHz

Attn:

35.0 dB

them? Perhaps they hear those in-
credibly rude bozos on 75 meters
and 40 meters and prefer 10 shun us
as impossible boors. We will have the
ham radio future we deserve!

“The Only Material That Will Adhere to
Polyvinyl or Vinyl Outer Coax Jackets!

Forms around and seals
odd-shaped fittings.
Non-contaminating and non-
conductive.

Wide ambient temperalure range
{-30° F to +180° F).

Stays flexible for years insuring

A must for satellite TV—
microwave work.

Hundreds of uses.
Moistureprools all connections

ol me

moisture-proof connections. COAX-SEAL . . This|™

o Reusable—quick disconnection | P e e e &
i { [ | lic. Wrap o

and resealing with same material. (7! Fiasie Fee o comr

wrapping, mold to form a
srmooth suriaco and loroe

EFFECTIVE
MOISTUREPROOF
L, INEXIPENSIVE )

i’
—

EVERYLNBAND COAXIAL
CONNECTOR NEEDS COAX-SEAL

e
-

4555 Groves Road. Suite 12

(Trial packetfor4 connectors-$1.00 ppd. )

UNIVERSAL ELECTRONICS, INC.

Columbus. OH 43232
Phone (614) B66-4605 - FAX (614) 866-1201

CIRCLE 32 ON READER SERVICE CARD

HUGE

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
® RTTY and FAX Equipment
® Books and Manuals
This catalog includes prices!

Universal Radio
6830 Amerlcana Pkwy. 73
Reynoldsburg, OH 43068
Tel. 614 866-4267

SMART AC or SOLAR

BATTERY CONTROLLERS

FOR GEL-CELLS OR LEAD-ACID BATTERIES

6 TO 28V. 110/220 VAC, 50/60 HZ conT
DUTY— WILL NOT OVERCHARGE. USES UC3006
I.C., HAS HULO CURRENT SWITCH, AUTO LOW
VOLTAGE ALARM OUTPUT, REVERSE
BATTERY PROTECTION, TRICKLE START-UP.
DBLE SIDED PCB, QUICK CONNECT TERMINALS, SELF RESET-
TING FUSE PCB MOUNTED PWR XFMR, & DETAILED MANUAL
BASICKITEOTO 24V ... S5405 20V. ... .. — N
OFTIONS: TRANSFORMER - S— T
AUTO LOW VOLT DISCONNECT GREAT FOR RVS_$ 18.00
ALL METAL ENCLOSURE eeee§ CALL
ENCLOSURE WITH CUSTOM METER ... ... S CALL

CURTIS KEYER KI1

INCLUDES AUDIO AMPLIFIER, IAMBIC KEYING, ADJUSTABLE
SPEED CONTROL .......... $ 90.05; SPEED METER.....$ 10.00
POS/NEQG KEYING, TONE-WEIGHT CONTROL .......... $ 10.00

ANTENNAS: ™M1 e 1ADDER-1ING

MARCONE BOM - ... <ol R ) T [— L
J-POLES: (2M, 6M, 220 MHZ) ................ $BE5TO... 53706
"WINDOM*® WITH 1:4 BALUN & 50" FEED LINE- ......... $ 8665
O5RY MULTIBAND ANTENNA (80 THRU 10M)............ 5 44.85

P.O, Box 388

E. HAMPSTEAD, NH 03820
1-800-JADE PRO

Fax: 003-326-4400

$2 DD USA SHIPPING CHARGE

O T TG THE AMMATELR BALX B FUADED
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R LOOP Number 16 on your Feedback card

Mark |. Leavey, M.D. WA3AJR
6 Jenny Lane
Baltimore MD 21208

I'm sick. No, | mean that literally. I've
had strep throal, been down for the
weekend, and somehow managed to be
at my daughter’s birthday party, although
| am nol sure that | remember it all. Il
have to waich the videotape. Anyway,
you might ask, what does that have to
do with this column? Well, | don't know
about you, but when | am feeling badly |
often cuddle up with an old magazine or
some neglected mail and see what's

happening.
RF Problems

That is how | came across the Email
received from Jack Phillips KD4VRD,
JackKD4VRD @ aol.com, who states that
he is a new HTTY operator, having just
gotten his PK-232 at the end of October.
He has had a little trouble getting the
tones to be clean, and wishes to share
his trials and tribulations with all of us.

“| operated RTTY at first on my
IC-737 with no problem. | then operated
some VHF packet and went back to
HTTY and the tones were garbled. | had
moved the drive level on the TNC to
work with packet and it was garbled on
HF. | asked the ARRL Tech rep for our
area, Gene Wood WA4PGI, for help and
he put some bypass capacitors on the
audio line and eventually put a resistor in
the audio out lead on the HF rig. Works
greal now. | was getting a little RF into
the shack. Some folks may forget about

Amateur Radio Teletype

these simple fixes.

“| really enjoy RTTY. | got my license
in 1992 as a no-code Tech, along with
my wife, Pam. We both have upgraded
to Advanced and anticipate Extra Class
by Christmas. | have gone back to the
last two years of 73 magazine issues
and started reading your column over
again. Lots of good information. Do you
ever mention any HTTY nets in your col-
umn? | have checked into the Midwest
RTTY net and found it quite helpful in
learning RTTY and getting everything
set up well. Even found a guy with my
exact rig and TNC set up to bounce
problems off. The MRN meets every
night at 8:30 p.m. EST on 3.607 MHz
plus/minus QRM."

Well, Jack, as you found out, simpie
problems often have simple solutions.
And, most importantly, dont forget that
this is, after all, RF we are playing with.
In the old days an AM signal might be
messed up by RF coming in on the mike
line. These days, a little RF on the input
can wreak havoc with communication.

New Net

A few years ago | tried to include a
flisting of RTTY and/or packet new fre-
quencies. | have, to date, received very
sparse information. So, | gladly pass
along the information on the Midwest
RTTY Net, and let that be a stimulus for
other net operators to send me along the
information on their groups.

Mac Software
Then there was the Email from Ralph

Howard WDG6BGN/CEB, who is aboard
the good ship Duke, working in the
Antarctic, who wonders about the avail-
ability of software for the Mac.

He writes, “| have played with HTTY
since | had a Model 15 in the "70s. How-
ever, | haven't done much for the lasl
lew years. Packet just isn't a good sub-
stitute. Anyway, in the May issue you
mentioned some fax software for the PC.
Is there anything out there for the Mac? |
have a Powerbook and, with the mike in-
put, it should be a natural for RTTY, fax,
CW, elc.

"With the concept of a 'software filler’
no electronic interface is possible with
the new Macs. Do you know if anyone
has done it? | think | have seen some
stuff for the SoundBlaster card for the
PC. However | haven't seen anything for
the MAC.

“| don't have a rig on board at this
time, however | will be back aboard in
January, and plan to bring my rig then.
(Yaesu FT-80, KAM, elc.) So will be
looking forward to talking to you on the
green keys. (Uh, gray now | think, how-
ever these are sort of a dirty beige.)"

Well, Ralph, while | agree with you
that the audio-equipped Mac should be
an ideal RTTY machine, a scan of my lo-
cal sources has failed to tumn up any pro-
grams that meet this need. Or, at least |
should say, failed to turn up any pro-
grams the descriptions of which allow
me lo know that they meet this need.
Logging programs, communications pro-
grams for use with various interfaces,
TNCs, or modems? Sure. But interface-
less RTTY programs? None found.

S0, | await the proverbial fliood of mail
that will turn me on lo the veritable
plethora of software solutions that are
out there, even as | pen {(all right, type)
this column. Stay tuned!

Other Requests for Help
Just to prove that 73 does get

around, | received a letter from Sontaya
Kumsan HS2KSP in Bangkok, Thailand.
Sontaya writes that he is interested in

HTTY and related modes, but that there

is littie local activity on the digital modes.
He is looking for any help, locally or oth-
erwise. A letter to 25 Moo 2,

Hopukchaisavadisuk, Lad Krabang Dis-

trict, Bangkok, Thalland 10520, would
certainly be appreciated.

| received a on SuperMorse,

version 4.15, mentioned here a few

months back. One reader asks about the
computer configuration required for this
program. Well, it requires only 384K of
memory, and supports a floppy disk or
hard drive. The monitor may be
monochrome or color; a standard mouse
is also supported. Full use of Super-
Morse features requires three serial
porls, with a standard Sound Blaster
configuration. Please nole that while the
program supports the Sound Blaster, it
does not require this card. Of course, the
program is easily obtained as one of the
programs on Disk #7 of the "RTTY Loop”
Software Series.

Of course, the overall interest in

these now seven volumes of “RTTY
Loop™ software continues. The contents
of many of the disks have been de-
scribed in previous columns, but you can

send a self-addressed, stamped enve-
lope to me at the above address, or di-
rect Email to me at CompuServe
(75036,2501), Delphi (MarkWA3AJR),
America Online (MarcWA3AJR), or via
Internet (MarcWA3AJR@ aol.com). As
always, | look forward to your comments
and questions, as well. Drop me a line
and, who knows, you might just jog this
brain of mine into action!

computer imto a powerful

- Packet Radio -
Portable & Affordable!

Model BP-1
Packet Modem
Made in U.S.A.

Whether you're an experienced packeteer or a newcomer wanting to
explore packet for the first time, this 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
Packet TNC,
capable of supporting sophisticated features
like digipeating, file transfers, and remote
terminal access. NOW is the time for YOU
to join the PACKET REVOLUTION!

400 Daily Lane S
m P.O. Box 5210 1.300_BBAYPAC
[ncorporated Grants Pass, OR i 1-800-822-0722 [gagi
Wt s (503) 474-6700 NG

* Simple Installation
% No External Power
* Smart Dog™ Timer
* Perfect For Portable
* Assembled & Tested
* VHF, UHF, HF (1om)
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PC WF Facsimie is a simple, yet comprehensive shortwave fax system for the IBM PC and compatibies. 1t in-
cludes an FSK demodulator, advanced signal processing software, tutorial casserte, and complete reference
manual With your PC and S58 reveiver gefting FAX is a snap Here are just some of the leatures

ing Oscilloscope

Start/Stop Tone Recognition
St S Lo wi £ Mmory

n
nmmmtfcmm

and Control
Brightness cmu‘
image Zoom, Scroll, Pan, Rotstion

Grayscale on all Primters
Worldwide Broadcast Schedule
Worldwide Frequency Listing
CGA,HGA,EGA,VGA & Super VGA
Time Lapse Frame Looping

Slide Shows

Programmable IOC & Line Rates

Ausomat Aadio Control

NAVTEXT & RTTY Option Avallable

Call or write for our free catalog of producta. Visa & MasterCard welicome.

Software Systems Consulting
615 S. El Camino Real, San Clemente, CA 92672
Tel.(714) 498-5784 Fax.(714) 498-0568
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ONV SAFETY BELT CO.
P.O. Box 404 = Ramsey, NJ 07446

800-345-5634

Phone & FAX 201-327-2462

ONV Safety Belt With Seat Harmess
$89.95

CIR

Worldwide
Order Desk Open
7 Days/Week

ONV Tool Pouch $15.95

CLE 102 ON

v

OSHA
We Ship

EADER SERVICE CARD

From

l RC-1000
oo ster REPEATER
Concepts CONTROLLER

* Autopatch » Reverse Autopaich
¢ User Programmable CW ID,

Control & User Codes & Timeouts

Manual with schematics « 90-Day Warranty
W:red & Tested w/ manual .... $239.95

Micro Computer Concepts
8849 Gum Tree Ave.,
= i New Port Richey, FL 34653

“““1 813-376-6575
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Sell your product in 73 Amateur Radio Today

Call Dan Harper today. . .

1-800-274-7373

AFFORDABLE - HIGH QUALITY
2 YEAR WARRANTY

STANDARD SERIES

S-1325 25MHz $349

5-1340 40MHz S495

S-1365 G0MH2 5849

Fephures

A High Lumnance § CAT

B 1™V Sensitwry
B X-Y Opeaton
W Voltage, Time, +

BTV Sy
W2Z-xt, 110 Probes
B Complate Schemate

Freguancy ciferences dsplayed

on CRT thru the use of cursors (5-1385 only)
B Plus much, much more

Digital
Multimeter
EDM-83B

$175.00

Limosi every
leghae av aiate
Bargam of

Thi cacnda

3-3/4 Digit Multimeter
BK-330

$139.00

ELENCO « HITACHI « B&K PRODUCTS
GUARANTEED LOWEST PRICES

TO ORDER
CALL TOLL FREE
1-800-292-7711
1-800-445-3201 (Can.)

ELENCO OSCILLOSCOPES

DELUX SERIES

5-1330 25MHz $449  5-1345 40MHz 8575
5-1360 60MHz 5775

Featores
B Delayes SeveD

W Z Az Mocuaton
W Buili-in Componarnd Tes!

B Dual trw 58
W Aurgrrats BaEm Feder T p——

graccuie
W Plus all the teatures of ihe “aftordable” seres

Hitachi Compact Series Scopes

V-212 - 20MHz Dual Trace 5425
W-525 - BOMMZ, Cursors __ 51,069
V523 - 50MHz, Delayed Sweep _____ 595
V-522 -50MHz, DC OMsat ___ 5975
V-422 - 40MHz, DC Oftgat ____5Bag
V-222 - 20MHz, DT Oitsed 5585
V-650 - BOMz, Duad Trace 5275
V-555A - HOMMHZ 0N, wiowrsor 1,443
¥-1080 - 1008Hz. Dual Trace _ $1.549
V-1085A - T00MHZ, DT, wiowrsor ____ §1.695
V-1085 - 100MHz, OT, wicursor ______ §2.125

BE&K OSCILLOSCOPES

2120 - 20MHz Dual Trace £383
2125 - 20MHz Delaysd Swaep ___5539
15418 - 40MHz Dual Trace L7459
Z160 - e0MHE Dual Trace Delbyed Seeep
Dual Time Bage 5549
1000z Three Trace Dual Time Basa
Delayed Swoop 51318

25224 - 20MHz / 20M5/s Sworage __ SBE9

2180

—— —_— T

Elenco LCR + DMM
— LCM-1850

$79|

12 Funcsons
Frag 1o 46Hz
Inductance
Capacitance

Digital Capacitance
Meter
CM-1555

£49.95

» WSoret aoas 1oy
from . 1 to 20 000l

# J-122 Digrt LCD readout
with unil indicator

Function Generator
GF-8028

i) $239
%{l ntExs

Sine. Square, Tnangle. Pulse

Digital LCR Meter
LCR-680

$79.95
LoD -i-'iﬂil
s Indpciaroe 1M e 200
s Rpssince 10 %8 20O

= Capacitance 1pf 1o
1:.‘."1""F

w 317 Dl

-
—F
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& 4,000 couni LCO Ssnisy
» CIDACIIFCR meIs
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-
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s Extrg large S40lay

Digital Multimeter Kit |
with Training Course

& Full Bancton W Apnges

M-2661 (Assembled) $53.00

By Elenco
W-2665K
$49.85

& D93l yChag progedd

5‘"‘*11!
= WS meawr ey rance
w St gty

» Dy held Wonhor

= APyt SINeCENCE
- !E 1

Frequency Counter
F-1225

$225.00

= § Dapt LED Sapiany

FLUKE MULTIMETERS

(Al Models Avallable Coll)
Scopemelers
Model 3 31,7500
Mooel B 571 588 00
Moo 37 57.790.00
i Series
Mt 10
Mooel 12
s

TD Sares
Mocs M0 58S 95
Moosl TTR  §145.00
Modsl TRl 517500
&0 Saviea
Modal AT

9%
$A4 95

1ML or S040

rpiel @fenuation 'unctoa 28900

FM Receiver Kil & Traiﬁing Course

$44.95

TR F L]
Mjwrs L
I-’l""

TETR :'1
14 “Jl"ﬂ wre 5 -E
L)

o il ComwErLIgn JuperrEIRIdy T
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$34.95 an2nsx KT
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FErgct :u: falie &
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Teluph:ni Kit
PT-223K

$14.95

Avasiatee
Agsemtoes

FT-I23
$15.35

Transistor Radio Kils
with Training Courss

AMFM Radio
Mooe AMFU-108 §23 35
AN Radic Kit
Moow AM-537 §1998

Function Generalor

Blox

w9600
By Elenco
$29.95
Kit $26.9%
Sme. Triargke, Square wawe

-l-n-q.

$53

—————_——

Telephone Line Analyzer

Kt TT-400K $1099
Assembied TT-800 §1. 50

L NOT BE UNDERSOLD

I II: an f.15%: EA)
PROBEY INCL ALL SCORES

FAax
i METERS

Learn o Build and Program
Computers with this Kit

MM-5000
By Elenco

$129.00

Fram seralch pou Bulla) 3 complile 5ys-
pair Our Whers-Masier rping teachey
yons 13 wedle o SALSs HOMMG ane fun
i B Scopooessd'. werh =Sid
TN S WUl 1 Sl PT

1745 ROSEWOO

CA&S SALES INC
£ DEERFIELD, IL 60045

TOA-520-0085 = [T0O8) 541:07 |rl

Butane Soldering Iron

Combination
g E EmiMicrowave

ISGTIP #7980
- $24.95

ECAE TR

Electronic Tool Kit

=
Digital/Analog Trainer
Complete Minl-Lab For Building, Testing,
Pratotyping Anaiog and Dighial Circuils
XK-525

$159.85
Kit XX-525K
$129.85

Ewnco s ITRINGT (B Sesgred |0 BN ed | pr o cls, wiilh
Ehuifl - powes Supplies FudEE § hencish P Gehéd

A prolessaonal nrqaﬂ el o0l Ei
gy Wi oM uGuEly vanalie, BNl et

ol atforogtes priced. Includes 24
et o3ty W00l & 3 Pagh ™
P caTyAng CEBE wtuCh A
Ouoes 3 poCuet kor mstar

i F @t by AR DDEEr Juppies 3T T
el B DeTiETel BTaNTE B

Tre s Cl rousr kA o o e N0 ey
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15 DAY MOMNEY BACK GUARAMTEE
- FULL FACTORY WARRANTY
E_:_] WRITE FOR FREE CATALOG
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FAST SERVICE = DISCOUNT PRICES

7 Vdc MOTOR

Matsushita

# MMX- 7AC O 8A

1.25" diameter x 1.25" high
motor. Prepped with 1.61"
diameter flywheel, pulley
and fiberglass mounting

board. $1 gg

“HI-8” VIDEO
CASSETTE (USED)

SONY Hi-8 T-120
Top quality, metal
particle 120 minute
video cassettes.
Used for a shorl
time, then bulk-
erased, each
cassette has its own plastic storage box.
MNew, these high quality cassettes sell for

EﬂﬂEEdErEbly’ more.
$ 00

Satisfaction Guaranteed.
CAT# VCU-8 each
10 for $28.00 = 100 for $250.00
MINIATURE TOGGLE

D.P.D.T. (ON-ON)

ALCOSWITCH # MTM206NPC

Short bat handle, 0.25" long

PC terminals. 25
each

CAT# MTS-82PC $

CAT# DCM-54
[ 100 for $80.00

e

25 for $25.00 = 100 for $90.00

9 VOLT 60 MA
SOLAR PANEL

These 6" X 6" glass enclosed
photovoltaic panels produce
9 Vdc at 60 ma. Ideal for charging
batteries and powering small devices.
Put two or more together for more current
and voltage. Includes $ o5

hook-up instructions.
each
ORDER TOLL FREE

CAT & SPL-960
1-800-826-5432
CHARGE ORDERS 1o Visa, Mastercard or Discover

TERAMS: Minimum order $10.00. Shipping and handling for the
48 continental U S_A. §4 00 per order. All others including A,
Hi, PR or Canada must pay full sheppeng.  All orders Oelvered
n CALIFORMNIA must include local state sales tax Cusniibes
Limited. NO COD. Prices subject 1o change withoul nolice

RITE or MAIL ORDERS TO:
S938 ALL ELECTRONICS

for a
FAE : rPage CORPORATION
LGG P.O. Box 567
CATA Van Nuys, CA 91408

Outside the U.S-A.
gend $2.00 postage:

FAX (818)781-2653
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Hams WITH CLASS

Carole Perry WB2MGP
Media Mentors Inc.

PO. Box 131646

Staten Island NY 10313-0006

New Resources

During the hot, sultry days of July
last summer, | began my search for
new and interesting books and re-
sources to use with my ham radio
classes. It's very important that we
who are educators keep ourselves
stimulated and always on the alert for
innovative materials. A teacher or in-
structor must never become compla-
cent about his or her subject area.
Centainly, the teacher who uses ama-
teur radio in the classroom has a
plethora of materials at his disposal if
only he will be creative in his ap-
proach.

There are many excellent commer-
cially-prepared books and curriculum
packages for classroom use. | think it
is incumbent upon those of us who
are involved in teaching amateur radio
to stay abreast of new technical books
that come out each year. Two new
books caught my eye this summer
which I'll share with you.

Eyewitness Science-Electronics

The first book is Eyewitness Sci-
ence-Electronics by Roger Bridgman,
published by Dorling Kindersley of
New York. The Eyewilness Science
series is a highly informative series of
books that traces the story of science
from the ancient world to the present

the questions, "What makes some-
thing electronic?" "How big was the
first computer?” “How can a computer
stop traffic?" “Why are microchips
made out of silicon?”

Some of the really interesting
chapters include: the preelectric
world, electricity and magnetism, the
importance of frequency, building cir-
cuits, communicating with electricity,
development of the transistor, trans-
lating useful signals, analog and digi-
tal, signals and codes, integrated cir-
cuits, how electronic devices remem-
ber, microprocessors, and the future
of electronics.

This beautifully-designed book will
make a big hit with the children in
your class. It is an excellent reference
book with state-of-the-art photogra-
phy. Superb full-color photography of
original equipment, intricate scientific
instruments, and 3-D models brings 1o
life the ideas and discoveries that
have influenced modern technology.

Connie Dunn KB5LES

My dear friend Connie Dunn
KBSLES has come up with some very
creative materials for introducing am-
ateur radio to young chiidren. When
Connie goes into a school to demon-
strate the fun of the radio, she takes
puppets along with her. She brings
Amanda Radio, who is an oversized
replica of a hand-held. Sometimes
she also brings Danielle, a very
talkative and curious monkey. Aman-
da Radio actually tells the kids a story
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Samantha Speirs, sixth grader,

holds up a crystal radio from a project in a book

from our Resource Center in the classroom.

Connie has published a delight-
ful reading and coloring book for
young children called Sam and Erin
Go to a Hamfest. The book includes
a package of Crayolas and costs
$5 plus $2.50 for postage. It can be
ordered from Media Mentors, P.O.
Box 131646, Staten Island, NY
10313-0006; Fax or phone (718) 983-
1416,

Children are exposed to termin-
ology used in amateur radio. They are
taken through a hamfest where Erin
finds out about flea markets, SAREX
(Shuttle Amateur Radio Experiment),

callsigns. For teachers of lower
grades, or those of you who can't
wail to initiate your own youngsters
or grandkids into the field, you'll
be giving a wonderful gift with this
book.

A major part of keeping children
excited and eager to learn and partici-
pate in amateur radio is to provide re-
sources and materials that are contin-
uously updated and are challenging
for them. | would feel as though |
weren’'t doing my job properly if |
didn't add at least two new items to
my classroom reference section every

day. The Electronics book answers

from a Big Book.

Eimers, ARES, Skywarn Spotters and  year. 73]

Sell your used ham gear in Barter ’n’ Buy. Call (800) 274-7373 to place your ad today.

DOWN EAST MICROWAVE

We are your number one source for 50 MHz
to 10 GHz equipment.

Transverters & Down Converters;
Linear Amps; Low Noise Preamps;
Antennas & Accessories; Cable; Connectors;

Antenna Relays; Components
Write or Call for Catalog.

For All Equipment & Antennas:

DOWN EAST MICROWAVE, INC.
Steve Kostro, N2CEI
954, Route 519
Frenchtown, NJ 08825
(908) 996-3584
FAX: (908) 996-3702

For Antennas & Accessories:

DIRECTIVE SYSTEMS
Dave QOlean, K1WHS
RR1, Box 282

W. Lebanon, ME 04027
(207) 658-7758

Subscribe to
73 Amateur Radio Today
Call 800-289-0388
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STOP MISSING ALL THE ACTION

Introducing the RC2 from Microtek. A plug in micro-conroller for
ihe Ramsey FX146 2 meter rig. Plugs inlo the PLL socket fo the
radic and provides the user with many of the features found on
commercial rados.
+ 7 segment LED display
* 12 button keypad
« Diract entry of any frequency Irom 140.000—179.995 MHz
» Standard repeater offsats with the push of a button
= 20 channel memory
+ Scanning of all frequencies in mamory
{100ms/channel scan time)
The RC2 comes with a microprocessor board, display board, and
new fronl end-plate. The only wiring needed is +12V, GND, CD
(carrier detect), and PTT,
And only $110+84 shipping and handling.
Call or writa for more detalls.
Va. residents don't forget 1o add 4.5% sales tax.

MICROTEK

RA 3 Box 4361
Bumpass, Va, 23024

703-872-7020
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For The Ultimate Shack!
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Imagine your calisign on the

A.R.E. Classic Clock!

= Beautiful, laminated original artwork.

* Quality quartz movement.

* Suitable for wall or desk (approx. 9*x9"x2").

* Runs on one AA battery (included).

* Only $39.99 (plus $4.50 shipping in U.S./foreign
orders FPO New Hampshire).

* Specily callsign and choice of simulated walnut,
light oak or black frame.

» Send check or money order to:

Amateur Radio Excellence
Box 1551*Manchester, NH=03105




RP

Michael Bryce WBBVGE
2225 Mayfiower NW
Massillon OH 44646

The Xplor 32CA

| promised this month to have
something rather different. I've got my
finger deep inside the world of micro-
processors. Yes, it is 1995 and there is
more to QRP than NES02 mixers and
2N2222s. | don't know right offhand if
I'll ever put this thing to use inside a
QRP rig, but oh, | do have lots of
ideas!

The name of the project is the Xplor
32CA. It's a Personal Digital Controller
(PDC) that provides a low-cost gener-
al-purpose programmable control de-
vice. It's primarily used in control ap-
plications of moderate complexity. The
Xplor 32 may become the brain for
hundreds of QRP projects. | know Bill
Brown WBBELK has used one of the
Xplor's bigger brothers to measure
and then transmit the air pressure in
many of his high-altitude balloons. The
Xpior 32 is available from Blue Earth
Research. The basic unit goes for
about $80.

The Xplor 32 operates from an
B0C32 microprocessor. The BASIC
language used in the Xplor 32 is Tiny
BASIC (TB52). This TB52 also has the
ability to upload HEX files in an Intel
compatible format. If you're up to it,
you can also use assembly language
lo access the B0C32 uPC.

There is an 8K byte EEPROM that
holds the resident program. An 11-
channel, 10-bit A/D converter, and up
to 24 digital /O lines are possible. You
can even use an adjustable wake-up
timer for low-power applications. Also,
depending on the selected unil, a
built-in temperature sensor and hu-
midity sensor are possible. Both sen-
sors are available from Blue Earth Re-
search.

Each of the 10-bit A/D converters

Number 19 on your Feedback card

Low Power Operation

has an input of 0 to 5 volts, with a res-
olution of about 5 millivolts. All of the
A/D converters can be read directly
from the Tiny BASIC. it's really simple
to read any of the A/D converters. For
example, 10 A=chan 0: print 0. This
one line will print the value of A/D
channel 0. The return will be a number
from 0 (O volts) to 1090 (5 volts).

Talk To Me

The Xplor 32 communicates to the
world via an on-board RS-232 port. A
9-pin DIN plug connects the Xplor 32
to any computer with an RS-232 pont.
In my case, | used a rather old Tandy
1100 FD laptop. This guy has no hard
drive, so everything runs from one
floppy. The software you can buy
along with the Xplor 32 is very simple.
it's really only a communications pro-
gram. In fact, you can use the popular
ProComm terminal program with the
Xplor 32. Configure your communica-
tion software to 9600 baud, 8 bits, no
parity, and one-stop bit.

What's slick about the Xplor 32 is
its ability to operate without any termi-
nal or computer being attached 1o the
RS-232 port. You can power the Xplor
32 down, and then three hours (or
three weeks) from now apply power
and the program you uploaded will
start working. The resident program
will always be executed on power-up.

The Tiny BASIC does have limits. It
does not suppon floating point num-
bers. Divide 10 by 3 and you get 3, not
the 0.333333 you would normally see,
The MOD command allows you to see
the remainder from division.

Aside from the Tiny BASIC, you
can CALL a number of assembly lan-
guage programs. These are very use-
ful when using an LCD display or a
keypad. For example, a CALL 8132
will initialize the LCD display. CALL-
ING 8134 will clear the LCD and place
the cursor at the home location. A

CALL 8140 will scan the keypad for a
key press, and s0 on.

The Xplor 32 requires 6 to 9 volis
DC. A wall wart-power supply is all
that is required to operate the PLC.

Putting the Xplor 32 to Work

I'll freely admit, | know just enough
BASIC to do damage. I'm no Bill
Gates. But even I've been able to do
many things with the Xplor 32. Right
now, my goal is to have a data collec-
tion for my solar array. Down the road,
| will be using the Xplor 32 as a
portable data collection device for so-
lar arrays. In the sidebar, you'll see the
code that writes four of the A/D con-
verters to the LCD. I's nothing fancy,
and in fact, this code took several
phone calls to Blue Earth for some
pointers. The support Blue Earth gives
their customers is Just great. | know,
they were fighting over the phone for
me. (It's your tum, | talked to him twice
last time.) If you have an application
that needs custom work, the stalf at
Biue Earth Research can more than
likely help you out.

For me, the data collection on my
solar array is working out just fine. |
learn each time | key in something
new. What can you do with an Xplor
327 Well, plenty; it's all up to you.

| see no reason why you could not
use an Xplor 32 to monitor your anten-
na system SWR. By reading in the re-
flected power VSWR (you might need
a op-amplifier to up the resulting value
to something useful) and then do an IF
statement on the reading from one of
the A/D converters. It would look
something like this:

10 A=chan 0
20 If A < 100 then bit 144=1
30 IF A > 250 then bit 144=0
40 GOTO 10

What I've done is set the first A/D
converter to a variable called RAS.
MNext, | told BASIC as long as A/D con-
verter O is less than 100, make bit 144
a logical high. The next line tells basic
if the A/D converter is over 250, then
make bit 144 a logical low. Line 40
loops back and starts things all over
again.

So, when the SWR is high on your
antenna, the reflected power would
produce a higher voltage from the RF
sensor. This voltage, being monitored
by A/D converter would keep port
P.0.1 high until the SWR exceeded the
A/D converter count of 250. Al which
time the port would go low. Now, you
can do anything you want with the
port, such at turmn on a relay, sound an
alarm, or whatever. As long as you op-
erate the /O port within its current and
voltage rating.

Here's an idea! Since most of the
rotor controls return a voltage deter-
mined by the position of the antenna,
you could use the Xplor 32 to control
your rotor. By keying in the desired de-
gree, an /O port would go high until
the retumed value from the rotor's pot
gquals the desired selting. All you
would need to do is read the keypad,
one or two A/D converters and use the
proper I/O lines to control the rotor.
How about satellite tracking using two
rotors? You have plenty of I/O lines
and A/D converters to do it

Will you be seeing an Xplor 32 in
an upcoming QRP transceiver? That's
hard to say. You just might. But, if
nothing else, it's a great learning ma-
chine. | still know nothing about as-
sembly but | can talk to my Xplor 32 in
BASIC to begin making some interest-
ing projects come to life.

Yes, there is more to QRP than just
NEB02s and transistors. I you ever
get the chance to play with an Xplor
32, it's great fun! If nothing else, it will
give you something interesting to talk
about during your next QSO! You can
always tell when I'm working on the
Xplor 32 in my shack: There are the
remains of several Oreo packages, as
well as many dead Diet Coke cans,
laying about.

Since my wife works some strange
hours as a fish cutter (don't ask!)
| usually have a Saturday night free
to myseli. When she leaves for work
at 3 p.m. and then comes home at
2 a.m. she will say, °| see you have
not moved all night. You still have your
fingers in that thing?” Of course, |
alway reply, “All the way up to my
elbows!" 73]
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PREPAID ORDERS SHIP GROUND FREE
{48 STATES, CAMADA & MEXICO)

SESCOM, INC.
2100 WARD DA HENDERSON, NV 23015 USA

FAX (BO0) 551-2749
(702) 565-3400 FAX (702)

565-4828

NO ENTERTAINMENT FEE

Thats right. There's never an entertainment
charge at the Solder-it Booth (Miami & Oriando).
Come and see for yourself why the reviewers
agree that the Solder-it Kit makes soldering PL-
259s, miniature connectors, aluminum, and so
many other nasty soldering jobs so easy. Al

ue Dayton we had a lineup of folks who needed

1;: emergency soldering jobs... Monel eyeglass
e frames for a fellow from Kenwood, a casp on 2

goid bracelet for a YL ham

from NJ, a few PL259s. din
plugs and other connectors
for new ng owners, a
cracked HT case, a pot
metal toy gun for a budding
cowpoke. One woman fixed
a hole in her truck radiator
s0 she could get home.
THIS IS EASY!

The Solderdt Kit is still $§59.00 + $4.00 SAH [Ohio add T%)
Send check to Soider-t Box 20100 Cleveland, OH 44120
{216) T21-3T00 We ship within 48 hrs.

USACANADA (800) 634-3457
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v Morse Code Practice
i 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 5634715 EE‘S: .'-?_5‘6—1513

v Full Duplex Autopaitch
v 911 Emergency Access
v Reverse Aulopatch

v Voice Mail
v Voice/Tone/DTMF Paging + Scheduler

v Toll Heslm:lmn

v Voice ID's « BSH X10 |

vLinks +Programmable Courtesy Tones
v Hardware Logic /O v'HF Remote Control

v Remote Base
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HominG IN

Number 20 on your Feedback card

Joe Moell PE. KOOV
P.O. Box 2508
Fullerton CA 92633

Track It With Packet

In the heyday of spy movies and
TV shows a couple of decades ago,
the hero often had a sophisticated-
looking device on the dash of his
sports car. It received transmissions
from a “bumper beeper” transmitter on
the bad guy’s car and displayed his
exact location as they chased through
the streets. The real radio direction
finding (RDF) methods of the time
didn't have enough accuracy to actual-
ly pinpoint cars this way, of course, but
it made good fiction.

Tracking systems with this level of
speed and accuracy became a reality
in this decade, but they don't use tra-
ditional azimuth-triangulation RDF. For
instance, the Teletrac Vehicle Monitor-
ing System utilizes the difference in
time amival of the target's UHF pulsed
transmissions at four or more receiv-
ing sites. For a complete description,

ik
-

e ——————— i —

Radio Direction Finding

see “Homing In" for July 1991.

In some other vehicle tracking
schemes, the target determines its
own coordinates using the Global Po-
sitioning System (GPS) and transmits
them to the trackers. GPS technology
is also at the heart of computerized
navigation systems being developed
for autos of the future. You may have
had the chance to try one already—
they are available on rental cars in
some places to guide you in unfamiliar
lernitory.

Wouldn't it be helpful (and lots of
fun) to use this technology in ham
radio? Imagine knowing the exact
position and altitude of your club’s
ATV helium balloon packages
throughou! their flights, displayed on
a computer map in every chase car
along with the positions of each vehi-
cle, as shown in Figure 1. If public
service is your favorite activity, how
about having instant updates on the
locations of marathon runners, am-
bulances, and volunieer hams,
mapped on the screen of your laptop

computer, as in Figure 2.

Automatic Packet Reporting Sys-
tem (APRS), a shareware PC map-
ping and messaging program Invented
by Bob Bruninga WB4APR, has
brought GPS and packet radio togeth-
er to do all these things. “Homing In”
for October 1994 and January 1985
introduced you to APRS, which some
hams pronounce “A-pers.” This month,
we'll see how easily an APRS network
fits into public service activities and
look closely at the new Macintosh ver-
sion of the program.

Where Is Everybody?

Most VHF packet stations use a
“smart” device called a Terminal Node
Controller (TNC). It ties the mike and
speaker connections of the transceiver
to the serial port of a computer. The
TNC does the hard work of making
packet connections, assembling/disas-
sembling packets, and error-checking.
The computer loals, running a simple
terminal program to display the TNC's
ASCI| output as letters and symbols
on the screen, while passing keyboard
input to the TNC.

APRS replaces the terminal pro-
gram. It accepts your position data
and other information as appropriate
(course, speed, weather report, RDF
bearing). It then encodes the data into

File Edit Settlngs Map nlsplug llllndnuls

APRS formal and commands the TNC
to beacon it to the packet network. In-
coming packet position reports from
other stations in the net are passed by
the TNC to the computer, where
APRS decodes the data and displays
it on special APRS maps.

If you are stationary, all you have 1o
do is type in your latitude/longitude co-
ordinates to put your electronic pin on
everyone's map. If you are moving,
you can updale your position automal-
ically and continuously by hooking a
GPS receiver's NMEA output to the
second serial port of the APRS com-
puter. Read last month's column for
more on GPS receivers and their seri-
al outputs.

Besides your own position, you can
enter and transmit the positions of oth-
er “objects,” as they are called in
APRS-speak. Does this sound like an
ideal way to use packet radio for pub-
lic service race communications?
APRS creator WB4APR thought so. In
recent years, Bob and his friends have
used his PC program in marathons,
regattas, bicycle races, and even to
track the ceremonial 128-mile game
ball relay for the Army/Navy football
game.

An unaltended station does not
have o have an APRS-running com-
puter to be tracked by the net. For
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Figure 1. APRS maps RDF bearings, whether entered manually by mouse (the KOOV bearing) or automatically via packet (the WB6UZZ bearing). This is a PC-APRS
color map by WB4APR in an 18K file, converted for MacAPRS. Some roads were in colors that did not print on the monochrome LaserWriter.
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Figure 2. This race course is on a zoomed-in map made from 1:100,000 USGS CD-ROM data by WU2Z. The extira detail is not needed for a marathon, but it would be
very helpful for transmitter hunting. The entire map is a 300K file that runs only on the Macintosh version of APRS.

public service, WB4APR lashes up
“breadpan trackers” to put on vehicles.
“Take an upside-down breadpan and
put your TNC, radio, batteries, and
GPS receiver into it,” he says. “You
can tape it to the roof of a car, or even
put it on a bicycle. It's completely
stand-alone, sending data but not re-
ceiving il."

WB4APR, who just completed his
second year of communications for
the Marine Marathon, continues, “"On a
voice net, we can hear where the lead
runner is every few minutes, but hams
lend to forget, or don't hear and have
to keep asking. APRS is a tool to con-
tinuously display the first runner,
sweep vehicle, and other important
stations.

“Our marathon was on a bike trail
that crossed roads only at major inter-
seclions. Al each of those, there had
o be a county policeman 1o stop traffic
when the race came through. The po-
lice liked to be able to just look at a
ham's laptop and see the little dot
moving along. They then knew when
10 go out in the street and stop traffic.”

Bob says you don't have to slow
down a champion marathoner by
putting a breadpan tracker on him or
her. “We're not using GPS receivers
on the runners or chase vehicles. It's a

waste, because their movements are
absolutely predictable. The voice chat-
ter lets you know where the lead run-
ner is and APRS fills in the gaps be-
tween voice reporis.

“When the starting gun goes off,
the command post operator tells the
computer to put the lead runner object
at the stan line, sets it in the direction
the course is going, and gives it a
speed of nine knots. Every 10 minutes
or s0, he checks. When the dead reck-
oned spot doesn’'tl make a turn, he
hooks it, gives it a new direction, and it
dead reckons along that way.

“it's damed accurate. Having done
it several limes, | know the right veloc-
ity to input for the lead runner. If I'm off
by one MPH on estimating lead runner
speed, it will only be 135 yards off al-
ter five minutes. GPS is usually accu-
rate to within 100 yards, due 1o gov-
ernment-imposed ‘seleclive availa-
bility." So dead reckoning is almost as
accurate.

“Instead of runners, we have
learned to put GPS on things that
have unpredictable routes. For exam-
ple, 70 ambulances were al the race
this year. They came from three states
and many jurisdictions, so they had no
common frequencies at all. The head
Marine Corps doctor dispatched and

communicated with the ambulances
via amateur radio. The eight ambu-
lances with GPS were the advanced
life support units that could end up
anywhere during the race. The rest
were mostly stationary, so they didn't
need GPS."

Good News for Mac Fans

Figure 2 i1s a mock-up showing the
many possible objects that can be
mapped on a race course. It also
shows off the enhanced graphics ca-
pabilities of a new version of APRS for
Macintosh computers. MacAPRS was
written by Keith Sproul WU2Z, with
help from his twin brother Mark
KB2ICI.

Keith says he is hooked on Macs,
and adds, “I'm a microcomputer man-
ager for a large company. I'm respon-
sible for about 600 Macs and 150
DOS machines. | have six Macs at
home on an Ethemetl with several gi-
gabytes of hard drive space, two CD-
ROM drives on my main machine on
one on my ham radio machine, plus a
CD-ROM drive on my server and a gi-
gabyte on that. The ham callsign
database is on my server and mounis
on all the machines all the time.”

Whereas WB4APR's APRS for PCs
was created in QuickBasic, wuz2Z

wrote MacAPRS in Think-C. It has
completely different code, but is in-
tended to be fully compatible with all
of WB4APR's APRS protocols.

MacAPRS takes advantage of the
multiple windows, mouse, and pull-
down menu environment of the Macin-
tosh. Unlike PC-APRS, there is no
map list file to keep updated. When
you gel a new map, just drag it into
the map folder with the mouse. Select-
ing a map is as simple as pulling down
a menu and finding it. With that map
displayed, hold down the Option key
and click-drag the map area of inter-
est. The program will blow up that re-
gion to full window size. You can put
aliases of zoomed maps on the map
menu for future use.

When you click the mouse on any
point on the map, the latitude and lon-
gitude of that point are immediately
displayed at the bottom of the window.
Pressing Command-E brings up a
menu so you can put an object on the
screen al that point (or you can type in
coordinates of another point). This ob-
ject may also be transmitted to the
net.

MacAPRS has a library of about 50
object icons. They can be stationary,
moving, (dead reckoned) or give other
information such as weather data or
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RDF bearings. Once an icon is on the
map, you can move it by holding the
Command key and dragging it to a
new location with the mouse.

When you click and drag the
mouse between two locations, a box
below the map shows the coordinates
of both points. It also shows the exact
distance in miles between them and
the azimuthal angle from start to fin-
ish. When | saw this feature, | realized
that it would be a quick way to manu-
ally enter RDF bearings on the fly,
without having to call up a menu and
type them in. | suggested to Keith that
he modify the program to add the abili-
ty to keep mouse-drawn bearing lines
on the screen. “No problem,” he said.

When a position report is received
via packet, a symbol appears on the
screen with a callsign next to it. Click
on it and you will see the time it was
heard, how many packets have been
received from that station, plus the lat-
itude, longitude and grid square in the
bottom status line. If you double-click
on it, you will get a window with a his-
tory file of every packet received from
that station. If you have a commercial
callsign CD-ROM on line, the program
looks up the calisign and displays the
data.

In addition to these windows, you
can bring up others to show a list of all
stations seen, a list of all messages
seen, station information, and so forth.
With another command, you can ex-
change one-line messages with any
slation via unconnected packets. Fig-
ure 2 includes a window of typical
messages.

MacAPRS includes data bases for
Zip codes and grid squares. If you
don't know the exact coordinates of a
home station, enter its grid square or
Zip code and the program will display
the approximate coordinates.
MacAPRS utilizes existing and future

PC-APRS color map files, once they
have been converted to MacAPRS for-
mat by a program included In the
menus. Maps created for MacAPRS
only can be larger and more detailed,
though, with about 20 times the num-
ber of points possible with PC-APRS
maps.

If you have the USGS 1:2,000,000
scale map CD-ROM, you can create
your own detailed MacAPRS map
files. To limit file size and speed up
loading, you can include just the fea-
tures you want. If you don't need rail-
roads or streams, for example, don't
convert them.

More detailed 1:100,000 scale US-
GS maps are also available, showing
individual streets. Keith says that in
ZIP-compressed form, it takes 14 CDs
to hold the entire US at this scale. He
is not quite ready to release his pro-
gram to convert these maps to
MacAPRS format yet, but he says he
can provide such maps of your town
for a small charge. The map in Figure
2 was zoomed from a file made from
1:100,000 USGS data.

“I've had a lot of fun writing the pro-
gram,” Keith says. “I'm working hard to
keep up with Bob's APRS improve-
menls. There is a bunch of people
running MacAPRS from Florida to
Ohio to Texas. | regularly hear from a
group in the Chicago area.”

MacAPRS requires System 7 1o run
properly, and cannot be used on older
68000 machines. “It will not run on an
SE or a Mac Plus,” says WU2Z. "It will
run on an LC with 6 megs of RAM, but
it starts to lose out with anything
smaller. To use the airport and Zip
code data bases, you can run it with
as much as 8 or 12 megs if you want,
or you can selectively turn the data
bases off and run with much less. If
you have enough memory, you can
have several maps open at once, plus

the message and station list windows,
and you can click rapidly back and
forth. Stations in range appear on all
maps simultaneously.”

MacAPRS and its data bases re-
quire 3.3 megabytes in compressed
form. f you have a fast modem, look
for it on CompuServe and other ser-
vices. Keith will provide the program
on disks for $30 registration fee plus
$10 for three HD floppies. “For those
who have already registered the PC
version with WB4APR and want mine
too, the registration fee is only $20,"
says WU2Z.

Like Bob's program, Keith's is still a
work in progress. As of this writing, the
latest version (1.0.6) does not yel
have all the features of the PC imple-
mentation. Butl once you have regis-
tered your first copy, the registration
number you get will be usable with fu-
lure versions.

APRS To The Edge Of Space

Keith is excited about applying
APRS 1o high-allitude balloon experi-
mentation. “A group of Chicago hams
held a balloon launch in Minnesota on
the weekend before Field Day,” he
says. “The package had a GPS/APRS
beacon. | wrote some extra software
for them so that the display would
show the ground track of the balloon,
plus the elevation at each point. The
line on the screen map changes color
with altitude. You can tell how the
height varies as it moves around the
countryside. In the future, their bal-
loons will send temperature, baromet-
ric pressure, and humidity, if they can
find inexpensive sensors.”

Keith is giving high priority to imple-
menting the RDF features of APRS in-
to his Mac version. “I'm the Senior
Technical Advisor to a college amateur
radio club,” he says. "l told them |
don't want to do a ballocon launch until

they have at least two or three fox-
hunts under their belts. | won't put my
thousand dollars worth of equipment
up if there isn't a recovery system
backup for the GPS telemetry. We
need an RDF team that knows whal to
do.”

If you live in the Midwest and would
like to learn more about ballooning,
GPS and APRS, plan to attend the
28th Mid-Winter Wheaton Hamfest on
Sunday, January 29, at the Odeum
Exposition Center in Villa Park, lllinois.
You can see both versions of APRS
and learn about it from WU2Z and
from Ed Rogers N9LCI|. The Near
Space Science group is also holding a
conference at the hamfest, including
discussions of APRS for tracking high
altitude amateur balloons. The ‘fest
starts at 8 a.m. and should end in time
for you to watch the Super Bowl.

Correction

“Homing In" for December 1994 en-
couraged T-hunters to subscribe to
Fox-List, an Intemet reflector for RDF
enthusiasts sponsored by the Boston
Amateur Radio Club. The address for
signups incorrectly included a hyphen.
Here is the right way to subscribe:
Send a one-line message to list-
serv@netcom.com with the text “sub-
scribe fox-list” (without quotes). Bl

APRS Authors

Bob Bruninga WB4APR
115 QOid Farm CL
Glen Bumie, MD 21060

Keith Sproul WU2Z
698 Magnolia Rd.
North Brunswick, NJ 08902

Please include a self-addressed
stamped envelope for replies when
you write to software authors and
73 columnists.
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HamWindows

Your gateway to the world.
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with a personal computer.

HamWindows, Inc.
19032 Pauline Lane
Huntington Beach, Ca. 92648
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e Dual band Transceiver kit for the 20M & 40M bands
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* 4 pole crystal ladder filter H
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Down Converters 70 CM UP * 100% complete kit — All coils are prewound
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Bricks on Boards 2 Mtrs. through 1.2 Ghz aamto 6P OAK HILLS RESEARCH
Others products inc. ATV samplers Mon.-Fri. 20879 Madison Street a6
EST Big Rapids, MI 49307 State Sales Tax
Write or call for catalog (616) 796-0920 Fax: (616) 796-6633

CIRCLE 82 ON READER SERVICE CARD

INTRODUCING
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All Brands of 2 Way Radios
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'THE 9600 BAUD PACKET LEADER

CEROCMis iy oty ... This all new 9600 Baud Azden Digital Radio is plug and play ready, from

CIRCLE 20 ON READER SERVICE CARD the front panel. High speed pin diode TX/RX switching an_d direct crystal
: modulation deliver ultra-fast TXDelay times. Wide RF input range
Sell your product in and wideband IF offer full capability down to 430 MHz.
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Call Dan Hamper today. . . BUILT TO MIL-STD-810 2 YEAR WARRANTY

GENERAL SPECIFICATIONS
1-800-274-7373 Freguency Range (TX & RX) 430-450 Mhz
Display Backiit amber LCD
Memories 20 in two banks
PL Encode 38 built-in tones
IES MODE Pawer +13.8V @9 Amps
EH Temperalura -10 to +60 degrees C
d TX/RX Switching Solid State
Powerline surge protection Dimensions ZHES WL
+ EFFECTIVE- required protection for 182mm D ' THE PCS-9600D
' twork i RECEIVER
interconnected or r'IBﬁ ial ;{: QﬂUImeﬂt Receiving system Double conversion Superheterodyne
RELIABLE-- non-sacrifici sign Intermediate frequency 15t-45 Mhz, 2nd-455 KHz (20KHz BW)
: SAFE-- Uses no MOVs y Sensitivity «0.19 pV for 12 dB SINAD T0 PLAGE IJI’IBEHS
2 Adiacent channel CALL 1-800-643-7655
Award winning Series Mode technology selectivity 70dR
eliminates the destructive energy of surge voltage g glﬂﬁml E
and surge current ntermodulation »6048
Call or write for full details today. Ask about your ham TRANSMITTER - ﬁ AZDEN >
Output Power watts (HiLo)
DAL ONG (R Inc. Modulation System  Voice-Variable reactance FM / N e T L BTt
ZeroSurge Data-Crystal direct FM _
944 State Rt 12 Frenchtown NJ 08825 Deviation 5 KHz 147 New Hyde Park Rd., Franklin Sq., NY 11010
800-096-6696 FAX (908) 996-7773 Spurious radiation  >60dB (516)328-7501 FAX (516) 328-7506
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ABOVE & BEYOND

C. L. Houghton WBEIGP
San Diego Microwave Group
6345 Badger Lake Ave.

San Diego CA 92119

GaAsFETs and the Radio
Amateur: How to Re-Tune
Circuitry for Amateur Use

Amplifiers can be constructed oul
of many different types of devices:
from MMIC modular amplifiers, the
sort that works in a drawer, from a
plastic package, or from various dis-
crete devices. Transistors or bipolar
types are the most common devices
available in both PNP and NPN vari-
eties.

The transistor is a good device but
has a couple of drawbacks when se-
lected for the front end of a high-per-
formance receiver. The primary rea-
son 10 choose other devices is the
noise figure.

The best noise figure is the lowesl
numerical value you can obtain; 0.76
dB would be a better (lower) value in
comparison to 1.5 dB or some other
higher numerical value. Besl sensitivi-
ty is accomplished with the lowest
noise figure. That's why a low noise
figure front end for a receiver or con-
verter is a sought-after feature.

Now enter the mitigating circum-
stances, namely frequency. At very
low frequencies some bipolar transis-
tors are very good in respect to the
noise figure. The 2N3391 family of
transistors performs quite well for au-
dio and slightly higher frequencies. As
we increase our frequency of opera-
tion to, say, 50 MHz, a mulliwatt RF
power transistor 2N3866 works well.
This produced a noise figure of 1.3 dB
in a 6 meter preamp | constructed
many years ago. Sure, | could have
selected other types of devices for this

VHF and Above Operation

project, but at the time some 12 years
ago allernate devices were expensive
and static-destructible. | liked the
durabllity of the power transistor and it
has performed well to this day. It has
even survived some relay switching
failures on transmit. | put that device in
the pipe wrench class of survivors.

As frequency is increased to
around 1,000 MHz, transistors can
work well, but the noise figure de-
grades to a higher value. Special tran-
sistor cases are needed to remove
bulk capacitance and inductance in
the transistor leads to allow effective
operation at higher frequencies. The
pill case with two emitter leads is a
standard configuration. The dual emit-
ter leads decrease lead inductance,
making connections very shor. This is
extremely important at higher frequen-
cies.
Early devices of this type were the
MRF-901 and the NEC-021 transis-
tors. Noise figures were in the 2.x dB
range. If a better noise figure is de-
sired, a different device would have to
be used, namely a Field Effect Tran-
sistor (FET). Early FETs were ob-
lained surplus from satellite systems
at 4 GHz; they produced noise figures
at 1 GHz, near or slightly below 1 dB
at 1 GHz. As the frequency increased
so did the FET's noise figure but it
was several factors below that of a
reqgular transistor. This was typical of
the early Dexcel FETs.

Enter modern day FETs. They not
only include very high performance
(gain) but very low noise ligures as
well, up into the microwave region to
12 GHz. They are quite usable at low-
er frequencies and yield very impres-
sive low noise figures at 144 MHz.
The same device yielding a 3 dB noise
figure and about 10 dB gain at mi-
crowave frequencies, produces noise

Gain dB
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Figure 1. Sample FET amp siage tuning with “toothpick tool.”
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Figure 3. Typical “Gain vs. Frequency” chart for a GaAsFET.
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Figure 2. Placing “Snowflake" copper bits on stripline.

figures of 1 dB or less and higher
gains at 2 meters. At lower frequen-
cies stability is a concern however,
and precautions should be taken to
ensure designs are well-shielded, pre-
venting unwanted oscillations.

FETs, specifically GaAsFETs, are
capable of very high gains and low
noise figures from a few hundred MHz
to the very high GHz of the microwave
region. Some of the newer Hempt
GaAsFET devices produce some very
good low noise figures and associated
higher product costs. Two things seem
to have prevented amateurs from us-
ing these devices: the cost of the de-
vice (which is decreasing as time pro-
gresses), and the device's susceptibili-
ty to destruction from static electric
charges. Considering their cost, some
of us do not want 1o play around with a
$10 bill that could go "POOF" when
handled improperly.

| avoided working with static-sensi-
tive devices for those very reasons. |
could not afford 1o make a “misteak”
as my pocketbook would bleed heavi-
ly. Now, after working with expensive
devices and even modifying circuitry
from commercial applications to ama-
teur frequencies, | have become much
more tolerant and confident when

working with GaAsFET static-sensitive
devices.

There are some basic considera-
tions for working with GaAsFETs in
general, but the procedures are the
same for all frequencies. From very
low frequencies to 10 GHz and above
these practices apply evenly. Use
them; do not take shortcuts. Above all,
think out the procedures described be-
low and you should not have any trou-
ble working with static-sensitive com-
ponents. The following are some ob-
servations for working on circuits us-
ing GaAsFETs, made by my partner
Kerry N6IZW. The job was to cover
not just 10 GHz microstrip retuning but
to make it applicable to other frequen-
cies by component scaling. Remem-
ber: As frequency is lowered the cir-
cuitry becomes larger and easier to
modify.

Microstrip Tuning Technigues

This is a description of the basic
approach | have used to successfully
retune many surplus amplifiers to am-
ateur frequencies. These amplifiers
were on frequencies in the commercial
bands that would be unusable to ama-
teurs in their original frequency config-
uration.




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 | needed
more range from the motel.

When I traveled by plane, the rig was the
handheld with no amplifier. It

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-

had only a small telescoping
whip that I could extend to about
19 inches. If I happened to be
close enough to a repeater in a
large city, that was fine and |
managed to “work™ the locals in
spite of low power and a minimal
antenna.

But there were occasions

PASS THIS TEST!

WIN °S

| Clip this ad and circle the

TigerTail™. Send it with
your order to get $5 off
any purchase.

glasses case. It looks like
a sleek black ribbon 55
inches long. A six-foot
small-diameter coax
| feedline comes off the
bottom. Its gold-pin
BNC attaches directly to
your radio.

A small loop at the
top may be slipped over

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

Can You Find
theTiger'sTail?

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 | I Street

by simply slipping under your flex an-
tenna and just hanging down— without
sticking up or out or getting in the way.

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-
ceplion, 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, 1s 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 | tucked Pico-J into my
briefcase, right next to the handheld. No, I
didn’t even use the “duckie” or the telescoping
whip because | had all | needed in this one neat
antenna. Maybe you'll find the same.

—condensed from RadioFun

| emergency jumpkit. When you

| directional coverage pull out

i New Pico-J’s for 1995

sl lpmiet
=3 o

et
.IE..-I"IFP-- r:.ff. "

_—
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 i
flexible feedline is barely
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

need gain and low angle omni-

Pico-J and be full quieting when
it counts.

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 pilots on the go.

|:|Yes, I want to increase range and save my batteries!
l — Send my Pico-J. 2m or 220=519.95, Packe1=$22, Dual-$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
D Yes, I circled the TigerTail! Knock $5 off my order.

i Name |
Call Phone
| Uni |
City State Zip

| AntennasWest
Box 50062-S Provo UT 84605

mor e 800 926 7373

CIRCLE 57 ON READER SERVICE CARD




General Precautions

Everything must be
grounded to power (earth)
ground, including the sol-
dering iron tip. The typical dB
FETs in microwave ampli-
fiers will self-destruct with
more than 5 to 10 volts on
the gate terminal.

Apply only as much input
RF power initially as re-
quired to get a usable out-
put measurement. This re-
duces the chance of dam-
age to higher power de-
vices prior 10 getting the
output maiched. Also, this
prevents saturation of a

Noise
Figure
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The GaAsFET is a very low-noise device.

availability was dependent
on providence in the junk
department. Well, | am
happy to report that we
have picked up a small
quantity of the LORAN re-
ceivers again and have
begun testing and the re-
sults look very good to a
high yield of working
boards. The unfortunate
part of the story is that
the price will have to be
increased o cover our in-
creased material costs.
The new price for LORAN
receiver boards as of
11/15/94 is $35 plus $3
postage, U.S. and Canadi-

stage which then appears
10 not respond to tuning.
Applying more than about
+10 dBm directly to smali
FETs may cause damage.

Use current-limited power supplies
set to limit slightly above normal ex-
pected operating current. In most cas-
es this will prevent blowing up the
FETs if the negative gate bias is miss-
ing or something is accidentally short-
ed with the tuning wand. With this ap-
proach, sequencing of the power sup-
plies is usually not important.

Place attenuators directly at the in-
put and output of the amplifier. This re-
moves the effect of poor cable, source
and power detector matching.

Always remove power when mak-
ing connections and soldering tuning
stubs. Make sure the amplifier output
is terminated before applying power.

Tuning Procedures

Prepare the tuning wand and tuning
stub material. Cut 1" or 2" strips about
0.080 wide (not critical), or about the
same width as the main 50 ohm mi-
crostrip lines in the amplifier. Use thin
copper or brass stock about 0.003" to
0.010" thick. Tin both sides of the
strips and flick off excess solder. Make
several wands by cutting one end of a
wooden toothpick square at the
largest diameter. Using SuperGlue, at-
tach a square copper tab (0.080 by
0.080) of the prepared tinned copper
or brass to the cut end of the tooth-
pick. Wipe off excess gilue from the
exposed side of the square and let the
SuperGlue dry.

Remove the existing tuning stubs.
Using an X-acto knife, make a deep
enough cut to disconnect the existing
luning stubs from the main 50 ohm
line. Be careful not to cut the thin bias
lines. If you are unsure of possible
damage to the bias lines, carefully
check continuity, or use a magnifier to
do a visual inspection before applying
power. In some cases it pays to go
through the agony of removing the
stub material completely as the correct
new stub placement may overlap and
cause problems.

Connect the amplifier to the signal
source, power detector and pawer
supplies. Tum on the power and ad-
just the input attenuation for as low an
input as can be readily detected on
output. Start at output and slide the

Figure 4. Noise figure comparison: bi-polar transistor vs. FET.

tuning wand along (in contact with) the
main 50 ohm line, watching for an in-
crease in output. Note the maximum
output reading obtained with the
wand. Remove power and solder a
square of the prepared material in the
same position as noted by the wand.
Do not add solder.

In some cases placing the wand
near a cerain area of the stripline cir-
cuitry decreases rather than increases
the power. This is an indication that
the existing stub or circuit stripline is
excesslve, Some of the material
should be removed experimentally.
Trim the existing stripline in small
amounts, say widths about equal to an
X-acto knife width. Do not make radi-
cal changes here; make small
changes 10 determine the best results.
If radical changes are made it may
take radical tuning to restore opera-
tion.

The tinning is normally sufficient to
allow the new tuning stub to be held in
place with the pointed end of a tooth-
pick and then just touched with the
soldering iron to reflow the solder.
Tum on the power and verify that the
output is as high or higher than that
obtained with the wand. Move the tun-
ing stub if required to oblain results
equal to or better than the wand. Slide
the wand over the previously attached
stub and if improvement can be made,
attach another square. Continue this
for the entire length of the main 50
ohm line until no further improvement
Is found. Increase the input power if
working with a power amplifier and re-
tune the output stage for maximum
power output. BE CAREFUL HERE:
DON'T MISMATCH THE OUTPUT SO
BADLY WITH THE WAND THAT YOU
DAMAGE THE FINAL POWER FET.

The process can be very slow, with
some stubs only gaining a fraction of a
dB. In most cases it will take all of
those small increases to get good re-
sults so don't expect to see major im-
provements with a few stubs. It may
take four stubs per stage to get maxi-
mum oulput. Above all, be patient with
the circuitry and modifications; go
slowly and don't rush any procedure.

Well, those are words to live by
when working with GaAsFET devices
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and PC board circuitry, For me it was
difficult to become proficient with
these procedures as even with a good
pair of reading glasses the circuitry at
the 10 GHz microwave bands was not
in sharp focus. To solve the problem |

purchased a pair of magnifying glass
attachments that are worn like a hat-

band affair, with the magnifying glass-
es swinging into place in front of the
normal reading glasses. | was very im-
pressed as now | could focus on very
tiny postage-stamp-sized amplifiers
and their circuitry was in excellent fo-
cus.

What | hope for in presenting this
bit of advice is to promote more con-
struction or circuit modification of ex-
isting devices from commercial sur-
plus. As more and more of these de-
vices hit the surplus markets they will
find their way to the amateur for use at
some band of interest. Whether it be
for 432 MHz or 10 GHz operation,
these newer FETSs, static-sensitive as
they are, can be handled without fear
of destroying them. Once the devices
are in a circuit they become much
easier to handle and static-resistant.

In past columns | have provided in-
formation on converting 12 GHz LNBs,
as well as 3.7 1o 4.2 GHz LNAs and
LNBs, to broadband operation by
modifying the existing circuitry. The
procedures described should give you
a good handle on what to go through
in the modification to mast any circuit-
ry that uses GaAsFETs, We all make
errors, but if you don't get in the thick
of it and give it a try you will not be re-
warded with success. | look at it now
as spending a few disposable dollars
on a circuit to modify and if it doesn't
succeed | have gone to school on this
item. It hasn't cost me an arm and a
leg but only a few dollars, so no big
deal. Starl out with a small effort and
then work up to larger and larger pro-
jects as you gain skills and success.

Good luck on your conversion/mod-
ification projects.

Update: LORAN Receivers

The LORAN receiver project was
quite popular and our stock of good
tested receivers became depleted.
The receivers were a surplus item and

an destinations only.

Mailbox

James Duffer WD4AIR queried me
on a parametric amplifier U.S. Army
AM-6700/TSC. James reports that the
name plate does not identify the man-
ufacturer. The amplifier has a mi-
crowave waveguide flange input (ap-
pears 1o be 10 GHz) with a type “N”
coaxial outputl. There are two other
multi-pin jacks: one labeled “power”
and the other “test.” If anyone has in-
formation on this unit or suggestions
for an application for using it contact
James at 13203 Staggs Court, Wood-
bridge VA 22191.

Paul Baxter WA1WJB has picked
up a CMC model 901 counter timer
and a CMC-931 heterodyne Frequen-
cy Converter/Video Amplifier. He
picked up both items for $10, although
they had $75 price tags on them, at a
surplus store that needed to make
room for more interesting treasures.
Paul is looking for anyone who has a
manual for either unil. He has tried
calling several of the larger surplus
material houses but no luck so far.
Can anyone give Paul a helping
hand? Contact him at 3425 Terrazzo
Trail, Virginia Beach, VA 23452,

Well, that's it for this month. Next
month | will stant a conversion project
using a new surplus CATV front end
luner that we picked up recently. The
things that make them attractive are
the quantity available and their quality
construction. They will serve many dif-
ferent future projects. The list of uses
Is just starting; for example, they could
be used for a VHF spectrum analyzer,
or parts of them could be used to form
a 1200 MHz ATV receiver.

One feature of these CATV tuners
is that they come with an internal fre-
quency divide-by pre-scalar allowing
you o determine the frequency of the
local oscillator at a frequency divided
down to 15 MHz of so. This feature
makes many different frequency con-
trol functions possible. We'll start to
cover some of these aspects on con-
version and support circuitry next
month.

As always, | will be glad to answer
questions concerning this and other
related topics. Please send an SASE
for a prompt response. 73s Chuck
WBEIGP.
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More Audio Stages

Last time, we were discussing the
troubleshooting of audio amplifier
problems in ham gear. Let's finish that

up.

Please Be Discrete About This

If the amp is discrete (in other
words, it has separale transistors in-
stead of an IC), it usually will employ
some form of feedback from the out-
put stage back toward the input stage.
The feedback network may go right
to the input transistor, or it may be
coupled to the stage after that. Either
way, blown outputs can sometimes
cause all kinds of damage, via the
feedback nework, in the input stages.
If the network consists of a series-
connected resistor and capacitor,
chances are the input stages won't gel
damaged, because the DC blocking
action of the cap will prevent disas-
trous voltages or current flow from
reaching the small-signal stages. But,
if the network is parallel-coupled, and
aspecially if it uses a low-value resis-
tor, the input stage or stages might be
zapped. And, of course, the network it-
sell may become damaged, pariicular-
ly if it employs an electrolytic or tanta-
lum capacitor, which might then leak
enough current to damage the input
stages.

When changing output transistors,
always be sure to carefully check any
emitter resistors for cracks and opens.
When the outputs short out, they try to
pull full power supply current through
those resistors, causing them to get
mighty hot. Sometimes, tiny cracks in
the resistors form and cause an open,
stopping the current. Then, when the
parts cool down again, there's enough
physical contact for the resistors 1o
sort of work again, | say “sort of" be-
cause the resistance value may go up
and down, and the whole part may in-
termittently go open (arrrgh!!), both
randomly and with temperature.

In high-power, hi-fidelity amps,
many push-pull designs have biasing
potentiometers, because it is impor-
tant to set the bias very carefully for
lowest distortion consistent with effi-
cient operation. If the bias Is set too
high, the idle current goes way up,
and the output transistor will run way
too hot. If it's too low, though,
crossover distortion increases to an
unacceplable level. in smaller, lower-fi
amps like you find in ham gear, no-
body's worrying too much about
crossover distortion, so the bias resis-
tors are just about always fixed; you
don't have to worry about that issue.
But, there may be some diodes used

Your Tech Answer Man

to set the amount of current flowing
through the bias network, so be sure
to check them. After all, you often
don't know what really blew the amp in
the first place, and a senous increase
in DC bias could have been the culpnit.

. «» Kinda

S0, you found some bad output
transistors, or perhaps a blown audio
amp IC, and you changed it. And, it
works! Well, kinda. You have audio,
but it's distorted or you can't get rea-
sonable volume. Obviously, something
else is still wrong. But what? Well, go
back and check the squeich gate tran-
sistor, like we discussed last time. If
there's plenty of power getting to the
amp, try replacing the output capaci-
tor, if there Is one, paying careful at-
tention to the cap's polarity. As a last

lems can arise. The most common in
HF gear is RF feedback. The sound of
RF getting into your mike circuit is dis-
tinctive enough that, once you've
heard it, you probably will never forget
it. But, different antenna, ground and
microphone Installations can produce
variations on the theme that range
from out-and-out squealing to bubbling
noises o dislortions which occur only
on voice peaks. And, if you use any
kind of speech processing, the mess
gets magnified tremendously, thanks
to the processors’ compression effect.
So, before you dig into a mike amp
problem, it's worth seeing if the real
culprit is RF feedback, which it often
is. The easiest way to do that is to run
the rig into a dummy load. If you don't
have one, try turning the RF output
power control way down. With the
many rigs that don’t have output con-
trols for SSB, you just tum the mike
gain control very low. And always be
sure to turn off any speech process-
ing. Of course, for any of these meth-
ods, you'll need to monitor the signal
with a separate receiver, unless the rig

“l have seen a few cases where
RF feedback was so strong that it actually
damaged something in the mike amp circuit,
but it’s quite rare. It is possible to cause
damage, though, by feeding very high audio
levels, perhaps from another piece of gear,
into the microphone input.”

resort, disconnect the audio line com-
ing from the demodulator and try feed-
ing it to another amp of some kind, If
you don't have a small service amp on
your bench, you can, in a pinch, feed
the signal into the microphone input of
a cassette recorder, as long as you
use a resistor network first and cut the
level down by about a factor of 100 or
more. If the audio still sounds like it
has the same problem as it does
through the radio’s amp, your trouble
is somewhere else! All kinds of de-
modulator problems, including a mis-
tuned discriminator coil, can cause au-
dio distortion severe enough that it
sounds like you have amp trouble.
Heck, | remember one hamfest-spe-
cial HT | worked on that always
sounded distorted enough that it could
have been ofi-frequency by 5 kHz. It
drove me nuts until | discovered that
someone had replaced the second lo-
cal oscillator crystal with a 10.245
MHz rock, when the original had been
at 10.240. So, it really was 5 kHz off,
and the resulting distortion would have
been very easy to have mistaken for
an audio problem. It pays to do your
sleuthing carefully, before you order
parts or tear up the PC board.

The Other Side

At the other end of the audio chain
Is the microphone amplifier, Because
the signals are so small, mike amps
don't often blow up. But, other prob-
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has a built-in IF monitor function. If the
garbage goes away, RF is causing the
trouble. If it's still there, the mike amp
circuitry may indeed be broken. To be
sure, try operating on another band; a
bad mike circuit will cause the same
audio mess on any band, while a feed-
back problem usually changes from
band to band. Also, try another micro-
phone; old ones, especially of the
crystal or ceramic variety, can go bad
with age.

| have seen a few cases where RF
feedback was so strong that it actually
damaged something in the mike amp
circuit, but it's quite rare. It is possible
to cause damage, though, by feeding
very high audio levels, perhaps from
another piece of gear, into the micro-
phone input. Whatever the reason,
let's say you find that the mike circuit
needs service. Now what?

Well, that depends on the kind of
radio you're servicing. If it's a multi-
mode, the mike circuit may include
speech processing and vox circuitry. If
it's an FM rig, some kind of automatic
gain control (AGC) or volume limiting
iIs probably included. And, of course,
the destination of any microphone in-
put circuit is a modulator; are you sure
the real trouble isn’t there?

Running Aground

When is a ground not a ground?
When it's a mike ground! Many HF
rigs use a separate ground for the mi-

crophone. Although it is ultimately
connected to the other grounds, it
comes directly from the microphone
input on the mike amp board, and typi-
cally only the shield of the mike cable
is connected to it. This arrangement
goes a long way toward reducing RF
feedback problems.. Some mikes,
though, don't have separate grounds,
they tie the PTT ground and the mike
shield ground together. That often
spells feedback disaster. Before you
go digging into the mike circuit, be
sure your grounds are configured as
specified in the manual. Not all mikes
are ideal for all radios, and you may
have to modify your mike to work with
a separated-ground system. Also,
some preamplified microphones are
particularly susceptible to RF troubles,
and nothing seems to clear them up
except replacement with a non-
preamped mike,

If you're sure you don't have a
feedback problem, try turning your
speech processor on and off. If the
trouble comes and goes the processor
may be at fault. Then again, it may
just be worsening some other bad
stage's effects. Often, the gain in-
crease that comes with processing
can make everything, from feedback
to bad circuits, seem much worse. |
suspect many a fruitless hour has
been spent poking around in perfectly
good speech processors, when the re-
al problem was nowhere near that cir-
cuit.

Mike circuits are best troubleshot
with an oscilloscope. That way, you
can see where the signal stops or be-
comes grossly distorted. If the signal
looks good on the line going to the
modulator, though, the mike circuit
must be working propery. What about
the modulator itseli? If your rig has
both SSB and FM, try transmitting on
both modes, preferably into a dummy
load. Unlike SSB and AM, FM uses an
entirely separate modulator. So, if they
both sound messed up, the trouble
can’t be in the modulator.

One common problem is overly
bassy or tinny sound on one sideband.
That is not an audio issue. It's caused
by misalignment of the carrier frequen-
cles, which determine the passband of
the resulting RF after it passes
through the sideband filter. When you
change from one sideband to the oth-
er, the modulaled double sideband
signal appears inverted to the filter. In
other words, the signals representing
high and low voice frequencies switch
sides within the filler's passband. No
sideband filter is perfectly symmetri-
cal, so it's pretty common for there to
be some difference in audio frequency
response between sidebands, but it
shouldn’t be much. When the carriers
are off, though, part of the desired sig-
nal can get cul off, because it's out-
side the fiter's passband, and some
bass or treble voice frequencies get
lost.

Well, | think we've about covered
audio issues. Next time, something
completely different! Until then, 73 de
KB1UM. 73]



NEVER SAy DIE

Continued from page 4

14,313, and on a few chosen re-
pealers. This is a hobby! It's supposed
to be fun! We have a ton of fun things
you can do, so the next time | give a
talk, | want to see some damned
hands go up when | ask if you've been
active on our sateliites, or been on a
DXpedition somewhere. | want to see
hands for RTTY, even more packet
hands, slow-scan, 6 meters, aurora
DXing . . . . and elmering. | want to
see those hands waving when | ask if
you've given a talk at your local school
on the fun of amateur radio.

If you've gol a computer why aren’t
you helping your ciub have a betier-
looking newsletler? Some are wonder-
ful, but others are real crud. Tsk. All it
takes is a Mac with Word, a laser
printer, and you're in business. The
next step is to find out if anyone in the
club is doing anything interesting and
if s0, wrile about it. Someone musl be
involved with something more than
saying nothing at length over the re-
pealter.

Now where did | put that REPENT]
sign?

Oh yes, if you have any friends who
are building interesting things or in-
venting new antennas, the chances
are they aren't writers, so write about
what they've done and give me a
chance to publish it in 73 or Radio
Fun.

Commercial Break

If you have any friends who are in-
terested in making a recording in a
studio designed specially for digital
recording, | can show them some fan
letters from people who've heard our
incredible Scott Kirby CDs. These
were recorded at the studio at my farm
in Hancock, and there’'s nothing else
like it, as far as | know.

And, if you run out of things to talk
about on the air, you could do worse
than send $20 (postpaid) for my 360-
page book and 320-pages of Updates
(while they last). They're packed with
practical proposals for solving our
more serious social problems. Like
crime, drugs, crowded prisons, wel-
fare, the deficit, foreign aid, health
care, our terrible educational system

.. Stuff like that.

If you think it costs a bundie to go
on a DXpedition you need to invest a
measily $7.50 for 96 pages of Uncle
Wayne's Caribbean Adventures,
where | visit hams, DX, and scuba
dive my way through the islands. Or
perhaps you'll benefit from seeing how
Uncle Wayne deals with Russia, the
Crimea, St. Pierre, Krakow, Vienna,
Prague, Munich, Aspen and London®?
$5 for 52 pages.

Then there's Uncle Wayne's WWil
Submarine Advenlures. Five war pa-
trols, 60 pages for $7.50. The prices
are all postpaid. For anything else
from Uncle Wayne, like books and

Cleve Backster’s Lalest Research
Goes Bevond Fhe Secrer Life of Plants

to. Discover and Explore . ..

code tapes, there's a $4 packing and
shipping fee per order. That's where
we make all our money.

If | can get some help running the
magazines I'll finish editing the story of
my African hunting safar, complete
with visits to hams all around the world

. Italy, Greece, Kenya, Uganda,
Tanzania, Sudan, Ethiopia, Eritrea,
Egypt, Lebanon, Syria, Iraq, Iran,
Afghanistan, India, Nepal, Burma,
Thailand, Singapore, Australia, New
Zealand, New Caledonia, Fiji, Western
Samoa, American Samoa, and Tahiti.

Well, you see, Robbie 5Z4ERR
kept pushing me to come over and
visit him in Nairobi. So while I'm there,

why not do some hunting, right? |
found a book by Herter on how to go
on an African hunting safari for $690.
That clinched it. Two other hams |
talked into it through my editorials and
| really did go on a $690 safari and |
shot all kinds of game, including a
near record water buffalo, eland, oryx,
and so on. It's a heck of a story . . .
especially when we came that close to
getting killed by some Somali tribes-
men in the Rift Valley desert of north-
emn Kenya up by Ndoldol.

Another Great Book!

In between reading books on quan-
tum mechanics, |I've also been sneak-
ing in some books on biocommunica-
tions. I've already recommended the
wonderful book, The Secretl Life of
Plants, and the second book reporting
on Cleve Backster's work, The Secret
Life of Your Cells. In those | learned
about the research that's been done
showing how people and plants can
communicate and how your celis stay
in communicalion with each other,
even when separated by thousands of
miles from you,

MNow |'ve come across an incredible
book by J. Allen Boone, Kinship With
All Life. Here | found oul that people
can communicate, mind-to-mind, with
animals, reptiles, and even insects
such as anis and flies. This ties in with
many other books I've read about peo-
ple who have been able to talk with
animals, but never before have | found
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a how-to-do-it manual.

Al first | thought that this book
would be particularly difficult for skep-
tics to deal with. Then | realized that
this isn't a problem at all . . . because
they would never even bother to read
it. That's the best way to maintain a
skeptical ignorance.

Kinship was published by Harper
San Francisco, $9, 157 pages, 1976.
ISBN 0-6-060912-5. Get a copy and
read aboul Freddie the fly and Strong-
heart, the actor-dog. I'll get you to
thinking about the difference between
life and inanimate matter yet.

There was an interesting article in
the July 1994 Scientific American on
consciousness. | was glad to see that
I'm not the only one concerned with
trying to understand what life is. In the
article Colin McGinn argues that the
relation between mind and matter,
consciousness, will remain forever be-
yond human understanding . . . just as
rais or monkeys will never understand
guantum mechanics. So far the lack of
understanding seems more due to a
lack of research than an ability to un-
derstand.

It's Always Something

Yes, of course I'm spread too thin.
Just running 73 is more than enough
for one person to manage. Heck, | did
it full-time for years. Real full-time . . . .
like 100-hour weeks. And that was
with a staff of eight to a dozen people
handling the ad sales, editing articles,
doing the typesetting, proofing, art-
work, page layout and paste-up, sub-
scription efforts, newssiand sales, bulk
sales to ham stores, bookkeeping,
dealing with columnists, testing new
equipment, running booths at ham-
fests, customer service, dealing with
the post office, and so on. | even used
to have some time to get on the air.

With Radio Fun it's the same thing,
although there is a good deal of over-
lap, with the 73 team doing much of
the work.

But then my publishing CD Review
got me involved in the music business.
Very involved. Having been a music
lover from my early teens, and into hi-fi
manufacturing 40 years ago, it
seemed to me that a magazine devot-
ed to promoting compact discs might
help this amazing new digital format
be accepted. It did, and the magazine
quickly became the leading music re-
view publication in the country.

That got me into starting my own
record label so | could record the
incredible ragtime performer, Scott
Kirby. | think that's helped too. When |
started doing that there was only one
ragtime festival in the country, in
Sedalia, Missouri. Now there are over
20, and they're spreading to Europe
with ragtime festivals in France and
Hungary. And Scott Kirby, who has
brought a whole new meaning to rag-
time, is the featured performer at most
of thesel

in order 1o make better recordings
of Scott | built a state-of-the-art record-
ing studio. That's fine, except that
once | did that | had to advertise it, get
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a sales person to make calls and send
out literature, have an engineer, book
in acts, and so on. That takes a staff.

Making the CDs requires writing the
liner notes, taking the cover photos,
setting the type, doing the layouts,
printing them and the tray cards, doing
the artwork for the disc, mastering the
studio digital audio tape (DAT) record-
ing, and then having the CDs pressed,
put in jewel boxes with the liner notes
and tray card, and shrink wrapped.
The cassettes have to have J-cards
designed and printed, and the cas-
settes duplicated and shrink-wrapped.

It's useless to just make CDs and
cassettes if you don't sell them. That
means ads In magazines, promotion to
newspapers, magazines, and radio
slations, a sales staff, a warehouse for
inventory, packing/shipping personnel,
and a couple of bookkeepers. More
staff to hire and manage.

Since most CDs are sold through
record stores | needed a way to reach
them. | found there was no publication
aimed at the 10,000 record stores, so |
started Music Retailing as a way to get
the word out about my CD releases,
plus any other record companies |
could get to advertise. We also ran
ads from accessory companies, store
fixtures, sales systems, security sys-
tems, and so on.

The more CDs you have made, the
lower the price, like anything else. So |
started soliciting manufacturing orders
from other small record companies o
build up our volume. That meant more
ads, sales literature (which had to be
written and printed), a sales staff, and
more staff 1o do the liner notes and
tray cards, to help with the jewel box
stuffing and shrink wrapping, and so
on. More staff, more problems, more
bookkeeping, more legal work dealing
with the music copyrights. One song
that a customer lied about on our
copyright release form cost us nearly
$40,000 in legal fees! And soon we
were manufacturing CDs for over a
thousand small independent record
companies, with each CD having 10-
20 songs. What a legal nightmarel

To help these independent record
companies sell their music | started a
CD sampler program. The one thing
that sells music best is hearing it. Un-
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fortunately, the indies are unabie to get
much radio airplay. The six major
record companies (five of which are
foreign-owned), pay nearly a hundred
million dollars a year to make darned
sure radio station music directors play
only their music. So | started putting
together sampler CDs, each with
around 15 tracks of one type of music,
as a way to help indie sales. We've
produced over 125 of these so far and
distributed from five 1o 15 thousand of
each free . . . except for a $3.79 ship-
ping and handling charge.

We paid for the manufacturing of
the samplers by selling the sampled
indie CDs by mail order. When they
are manufactured the factories always
make a few extra. We made a deal to
keep these and sell them to pay for
putting one of their tracks on a sam-
pler,

Our efforts seem to be paying off
because the market share for indepen-
dent music has gone from 4% 1o 15%
in the last five years. That's over a bil-
lion dollars more in added sales.

To help bring in more manufactur-
ing contracts | started sending a
monthly publication to about 15,000 in-
dependent labels . . . The IMPS Jour-
nal.

This kept more people busy editing,
selling the ads, doing the typesetting
and proofing, handing the circulation,
bookkeeping, and so on.

In all | had a complex of intertwined
divisions geared 1o produce ham mag-
azines and sell independent music.
The only possible way for me to cope
with two ham magazines, Uncle
Wayne's Bookshelf, the music publica-
tions, a mail order music company, a
recording studio, a record company, a
CD brokering business, distributing in-
die CDs to record stores, the sampler
CDs, my “Speak N'hamsha" tape, a
videotape on sales promotion, market-
ing my Declare War book, and so on,
was to have an administrative stafi
and depend on them. Any one project |
could handle, sure, but over a dozen
of them?

So | had a financial officer 1o handle
both the company and my personal fi-
nancials. A general manager kept
track of the division managers. All |
had to do was attend weekly manage-
ment meetings 10 see how things were
going and look over the financial re-
ports. When any problems came up I'd
see what | could do to help.

Most of my time was taken up with
giving talks at music conferences and
hamfests, working with the New
Hampshire Economic Development
Commission, writing lengthy reports to
the Commission, working on the local
hospital board, and taking off now and
then on combined ham radio DXing
and scuba diving trips. My homework
for the Commission involved subcom-
mittee meetings several times a week,
an hour's drive away in Concord, plus
reading over 200 books. So | managed
to keep fairly busy. Oh yes, | also
wrote my usual short editorials for five
publications a month,

Oops, make that six editorials. | al-

most forgot about “Cold Fusion." | took
off a few days last December to attend
a cold fusion conference on Maui. Last
spring | staffed and started the maga-
zine. Then last summer | found tha
the company financial situation was a
mess. | discovered we'd been getting
fudged financials at our meetings and
that we owed the IRS a bundie.

Having had a disastrous hassle
with the IRS some 20 years ago, even
though I'd done nothing wrong, | was
incredibly sensitive on the subject, so |
almost got upset when | found out
what was going on. | was even further
edged toward being upset when |
found that all of my personal stocks
had been soid, my bank accounts
emptied, and my credit cards were at
their limits.

It turned out that there was a plan
to put Wayne out of business, with one
group taking over the music publica-
tions, another the CD manufacturing,
one the ham magazines, and the
fourth wanted the cold fusion maga-
zine.

When | discovered all this | cleaned
out over a dozen people and took over
myself as chief financial officer, gener-
al manager, and the editor of 73, Ra-
dio Fun and “Cold Fusion.” | put the
music publications on hold and cut the
cold fusion magazine back in pages so
it would be in the black. The glossy
magazine was costing us around
$50,000 a month more than a simpler
publication with me as the editor, so
that had to be changed. | hated to do
it, particularly when | learned that our
third issue had won the coveted Folio
Ozzie award for the best designed
new technical magazine of 1994 and
that we'd been gelting a record 76%
newsstand sale (40% is considered
outstanding). And this despite a $10
cover price, which some worry-warts
said would keep it from selling.

The September issue was the first
in the new format, and it was very well
received by the subscribers. Only two
refunds were requested, and there
were lots of letters saying how good
the new publication looked and how
full of information it was.

| won't ery on your shoulder about
the missing articles the ex-editor took
with him, the stolen mailing lists, and
things like thal. But it was a mess and
the three teams of lawyers involved
will end up doing very well by the time
all this is over. We're slill trying to find
where a couple of million dollars went.

So how are things going? Amazing-
ly well, considering. The back IRS bill
has been paid, and the penalties and
interest will be paid off in a few weeks.
The ham magazines, Uncle Wayne's
Bookshelf, “Cold Fusion,” and the CD
manufacturing operations are operat-
ing in the black, and we're paying off
our debts as fast as we can.

What really hurt was when a pinko
ham newsletter interviewed some ex-
employes who were at the root of our
troubles and printed their lies. Several
advertisers, on the basis of these lies,
cancelled their ads, which could cost
us thousands of dollars. And who



knows how many hams might decide
not to subscribe as a result? One ham
news reporter said the word going
around was that there was a plot be-
tween one of my employees and a cer-
tain ham publisher to have the IRS put
us out of business and then grab 73
for a song when the IRS auctioned it
off.

| can run the business just fine
when | have to, but | prefer to develop
magazines to help new technologies
grow, to tackle our major social prob-
lems, and have a little time for ham-
ming, skiing and scuba diving. Heck,
I've worked hard for a lifetime and in
my 73rd year maybe deserve a little
slack.

Of course probably my biggest
problem is that I've never had any in-
lerest in making money, so when I've
lucked into it I've always let other peo-
ple take care of it. Managing money is
a full-time job, and it's not my idea of
fun. I'm getting my Social Security
checks now, and that's more than
enough for what | need personally.

I'm working to build the73 and
“Cold Fusion” circulations. No one
who's keeping up with the research in
the field doubts that we’'ll have cold fu-
sion powered homes and cars in just a
few years. And probably watches, air-
liners, and everything else. | expect
walches and small communicators will
be powered by cold fusion cells made
up of a few molecules thick alternating
layers of titanium and deuterium.
They'll run forever. Well, we'll see.

The coup at 73 failed, the bad guys
are out, and we're a smaller, fighting
leam. We're making money and pay-
ing our back bills. | hope my friends
will help me by getting more sub-
scribers, and maybe even lean on
some of the advertisers to come into
our magazines, or increase their ads.

By the way, the same prize-winning
production person who won the Ozzie
for “Cold Fusion” does 73! That's
Linda Drew, who's been with me for 16
years now and works magic with our
Macintosh publishing system.

Another little project that's taken a
good deal of my time has been promot-
ing the AIDS cure which was discov-
ered by the Albert Einstein College of
Medicine (they even have a patent on
the process). This approach sounded
logical to me and didn't seem to have
any potential for doing damage, so |
put together an instruction pamphlet on
how to build the very simple device in-
volved. I've sent the pamphlet free to
anyone who asked, guaranteeing noth-
ing. It's an experimental approach
which doctors should be testing.

Since then many people have rid
themselves of AIDS using this device.
Amazingly enough, | haven't heard of
any failures! The unit alsc seems to
wipe our hepatitis and herpes viruses.
But most astounding of all, a good
friend who had no HIV or AIDS tested
the device on himself, zapping his legs
for a couple hours instead of a few
minutes, just to make sure no harm
could come from the procedure. What
happened was that this apparently

wiped out a lifetime of accumuiated
parasites in his blood and reset his
appestat, with the result that he started
losing weight . . . even though he con-
tinued to eat normally. He's lost 65# so
far, and his wife, who knew a good
thing when she saw it, quickly went
from a plump 145# to a thin 1208%,
where she hadn'l been since she was
17. This sounds like great way to get
back to one's normal weight. When |
think of how hard | had to diet to take
off 100 pounds!

OK, I'm exaggerating. Sornt of. | di-
eled for about seven months 20 years
ago and took off 85#. And kept it off!
Recently | decided to drop another
15#, and I've done it. But that's meant
doing without ice cream, bialys and
other goodies. I'll have to give the zap-
per a try and see if | can lose some
more and still be able to eat ice cream
and bialys whenever | want.

Let's see now, how many millions
does it cost to get FDA approval on

changes that are needed.

None of the mess has affected 73
very much, but Radio Fun came close
lo being put out of business. They got
it way behind schedule, angering the
readers and annoying the advertisers.
By the time you read this it should be
back on schedule, doing its job of pro-
viding inspiration to every newcomer
to the hobby, encouraging them to try
the many wonderful aspects of ham-
ming.

Say, you could do worse than enter
a $25 combo subscription for 73 and
Radio Fun for your local library, and for
your nearby school libraries. If the kids
aren't able to read about hamming, it's
going to be tough to get 'em interest-
ed. And without a raft of new blood
coming into the hobby, we could easily
lose the whole works.

The main purpose of Radio Fun is
o help hams get involved with more
than rag-chewing . . . to get 'em start-
ed on packet, satellites, and so on. I

“The coup at 73 failed,
the bad guys are out,
and we’re a smaller,
fighting team.”

something like this? And how many
years does it take? Ugh. | doubt I'll live
that long.

What's a bialy? Tsk. Bialys, short
for bialystokers (named after a city in
Poland), are a kind of bagel. They are
lerribly addictive, so don't try even
one. You slice them in half the long
way and give 'em a 20-second zap in
the microwave to return them like fresh
out of the oven condition, a little dab of
butter, and mmmm. Wow, are they
good! One of the local supermarket
chains (Shaws) brings 'em in frozen
and sells 'em, but very few people
have discovered how good they are.
They're made with a high gluten fiour,
so they're chewy, and they're sprinkled
with onion,

They're also fabulous toasted, and
you can keep 'em in the freezer. Aboul
30 seconds in the microwave thaws
‘em out 50 you can cut "em in half.

There are a lot of things | should be
doing, if | had the time. Like making up
ads to help sell our crummy ware-
house full of CDs. Like promoting my
Declare War book. Like promoting our
“Speak N'hamsha” tape to the New
Hampshire gift shops. It's a wonderful-
ly funny tape narrated by Fritz Wether-
bee. This tape helped Fritz become a
fixture on Channel 11 with his New
Hampshire Crossroads program.

Most of all I'd like to try doing a dai-
ly talk radio program and syndicating
il. I'd like to heip people discover some
wonderful music they've probably
missed, books, poetry, cooking, get
'‘em hooked on amateur radio, and so
on. I'd also like to get 'em interested in
actively changing welfare, our prison
system, and a few other critical social

even pushes the fun of CW . . . which
can be a ball, once the code comes
easily . . . and all that takes is a few
hours of practice with computer gener-
ated code, or with good ol' Uncle
Wayne's Bookshelf code tapes.

Your Property Confiscated!

What would be your reaction if your
state government were 10 decide to
take your house and property from you
with no compensation and then agree
to let you keep using it only if you paid
them rent? And if you have a busi-
ness, they'd also take your building
and land, still with no compensation,
and let you keep using it only if you
paid rent?

Think about it. Would that be
enough to make you mad? Would it be
enough to get you to want to actually
do something to fight back?

Well, if you think about it, that's ex-
actly the situation if your state has a
property tax. The fact is that you don't
really own your property. If you fail to
pay the rent (tax), the state will take it
away from you and auction it off to pay
your unpaid rent. The purchaser won't
aciually own it either, just being the
new renter.

Solutions Wanted

An eon or two ago | worked at a re-
search foundation run by a chap who
evenlually became a muiti-billionaire.
On his office door was a sign: “Bring
me solutions, not problems.” I've al-
ways liked that concept, and that's the
way | tend to look at things. A problem
provides an opportunity to come up
with a creative solution.

In the ham field we have a ton of

problems, complete with endiess on-
the-air kvetching about them. What |
seldom hear offered are proposed so-
lutions, Just gripes. Hey, wake up and
smell the garbage! So here's a chal-
lenge, if you're up to it. Take one as-
pect of amateur radio where there are
problems which you find annoying (or
worse) and see whal you can come up
with in the way of a creative proposed
solution.

Let's take repealers for instance.
What's aggravating you about re-
peaters? What isn't? Have you got an
old buzzard roostling on your repeater
who has nothing to say and all day ev-
ery day 1o say it? Or maybe you've got
some cretins with a couth shortage who
are fouling the air? Or maybe a ker-
chunker? Or some freeloaders? Or, on
the other hand, an officious control op?

Instead of making yourself part of
the problem with endless on-the-air
complaints, how about giving what lit-
tle of your mind that's left after being
battered to an almost useless pulp
learning the code a chance for some
creativity? There are solutions to any
problems. Step two is to figure out how
best to implement your solution.

While I'd prefer you come to me
with a success story of the problem,
your proposed solution, and how you
went about the implementation, | dont
want any good ideas to die for the lack
of initiative on your part. If you are 0o
weak in the wooper to get results first
and then write it up, at least write an
article | can publish to help spark
some other more alive hams into using
your creativity for the benefit of our
government sanctioned old white
man's hobby.

if you're into contests, don't tell me
you cant think of any improvements
that could be made. Contests are the
ham manifestation of male competive-
ness and the need to show who has
the biggest . . . er . . . signal. I've had a
great time with DX, VHF, and Sweep-
stakes contests. Of course, if | were
going to do one again, I'd use a voice
repeater to keep from having to call
“CQ contest.” Then how about another
chip 1o give the repeatable part of the
contest contact? That could be com-
plete with voicing a incremented con-
test number.

Then there's the littie problem of not
being able to listen while you're trans-
mitting. Hmmm. That's easy. All you
need is two locations for your station,
one for transmitting, maybe five miles
away from your receiving site, with a
10 GHz control link to turn the beam
and tune the VFO. No strain. We'll
have your name up high on a list of al-
most-winners in QST or CQ yet. Just
think how impressed the dozens of
readers who bother to look at contest
results will be to see your call listed!
Wow!

Make a list of the problems that
have been vexing you in your ham
niche and let's see what creative solu-
tions you have to offer. I'm waiting.
The readers are waiting. Get off your
duff, word process an article and send
me the hard copy and a disk. 73]
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SPECIAL EVENTS

Ham Doings Around the World

JAN 29

ODENTON, MD A Post Holiday Swapfest
will be held at Odenton Vol. Fire Dept. Hall,
1425 Annapolis Rd., 8 AM-2 PM. VE Ex-
ams; pre-register wim Jen}' Gavin NU3D,
7801 Overhill Rd., Glen Bumie MD 21060;
Tel. (410) 761-1423, anytime. Talk-in on
146.205/.805. For tables, contact Tom Wilki-
son KA3OMU, 592 Eason Dr, Severn MD
21144. Tel. (410) 969-2639, eves. Spon-
sored by The Maryland Mobileers ARC.
WHEATON, IL The Wheaton Comm. Radio
Amateurs will hold their 28th Mid Winter
Hamiest from 8 AM-3 PM at the Odeum Ex-
position Center in Villa Park IL. Call (708)
545-9950 for general info. Talk-in on
144.790/145.390 MHz and 222 540/224.140
MHz. Commercial vendors pleas call or FAX
(708) 545-9950.

FEB 4

ST. CATHARINES, ONT., CANADA The
Niagra Peninsula ARC will hold their Big
Event #17 Flea Market from 3 AM-2 PM at
the C.AW. Hall, 124 Bunting Rd. Talk-in on
147.24/.84. Contact Marg Sewell VESHOX,
(905) 680-1211. Advance payments can be
sent to NPARC, P.O. Box 20036, Grantham
Postal Outlet, St. Catharines, Ont. L2M
7W7, Canada.

FEB S

LORAIN, OH The Northem Ohio ARS will
hold its Winterfest 1985 at Gargus Hall,
1969 N. Ridge Rd. Doors open 8 AM-1 PM;
Setup at 7 AM. Flea Market and Commer-
cial booths. For tables, contact Dee Dee
Ohman KABVTS, 4122 Bush Ave., Cleve-
land OH 44109, Tel, (216) 398-8858.

FEB 11

CHARLESTON, SC The 22nd Charlesion
Hamiest and Computer Show will be heid
8:30 AM-4 PM al Charlestown Landing
State Park, under the dome, just off Hwy.
171. Tell the person at the gate you are with
the Hamfest and there will be no charge to
get in the park. Talk-in on 147.18(+),
146.835(-), 147.27(+), 146.76(-), 147.30(+),
443.8(+), and 444.3(+). VE Exams will be
given al Noon at SL Andrews H.S. on Wap-
poo Rd. Bring original and copy of your -
cense, and any CSCE's you have, two ID’s,
one with a photo. Walk-in only; contact Ed
KC4002Z, (803) 871-4368; or Gary AC4PL,
(803) 766-3440. Send advance payments to
Jenny Myers WA4NGV, 2630 Dellwood
Ave., Charleston SC 29405-6814. Tel. (803)
747-2324. Make checks payable to
‘C.A.R.S. Hamfest Committee.”

FEB 12

FREEPORT, NY The Long Island Mobile
ARC will host a Hamfest at Freeport Armory,
63 Babylon Tmpk., 9 AM-3 PM. VHF Tune-
up Clinic. Talk-in on 146.25/,85. Contact Neil
Hartman WE2V, (516) 462-5548.
MANSFIELD, OH The Mansfield Mid-Win-
ter Hamfest/Computer Show will be held at
the Richland County Fairgrounds in Mans-
field, starting at 7 AM. Talk-in on 146.34/.94
WBWE. For info, tables, etc. send SASE 1o
Pat Ackerman N8YOB, 63 N. lliinois Ave.,
Mansfield OH 44905, or phone (418) 589-
7133 after 4 PM EST.

FEB 18

HORSEHEADS, NY The ARA of the South-
em Tier will present a Hamfest at the NY
State Amnory, 128 Colonial Dr. Indoor Flea
Market. New Equipment Displays. VE Ex-
ams slart al S AM. Flea Market tables avail-
able on a first come basis. Doors open 7
mm.cmmmsumm, (607) 739-

SALEM, OR The Salem Repeater Assn.
and Oregon Coast Emergency Repeater
inc. will co-sponsor the 1995 Salem Ham-
Fair at the Polk County Fairgrounds in Rick-
real OR. Time: 9 AM-4 PM. Set up 6 PM-9
PM Fri. night and 7 AM Sat. moming. Talk-in
on the 146.86 Rptr. Contact Evan Burroughs
N7IFJ, (503) 585-5924.

TRAVERSE CITY, Ml The Cherryland ARC
22nd Annual Swap-N-Shop will be held 8
AM-Noon at the Immaculate Conception
Middle School. VE Exams at 1 PM, walk-ins
accepted. Talk-in on 146.860. Conlact
Chuck Meliberg WBSGR, (616) 946-5312

FEB 19

DAVENPORT, IA The 24th annual Daven-
port (lowa) ARC Hamfest will be at the QC-
CA Expo Center in Rock Island IL. Flea
Market. Commercial Exhibits. Talk-in on the
WOBXR 146.28/.88 Rpir. For reservations or
details, send an SASE 1o Kent Williams
K9UQI, 4245 10th St., East Moline IL
61244. For VE Exam info, send an SASE to
Roger Franke K9AYK, 2506 E. 29th Ct.,
Davenport 1A 52803.

VANCOUVER, BC, CANADA The Bumaby
ARC will host their annual Flea Market
1000Z-1400Z at Westminster Armouries,
6th St. al Queens, New Westminster BC.
Setup at 0900 hrs. Talk-in on VE7RBY
145.35, or 442.85. For more info contact the
Club Net Monday nights al 2000 local time
on 145.35, or write the Club at Box 72012,
4429 Kingsway, Burnaby BC V5H 4P9,
Canada.

FEB 25

BISMARCK, ND The Central Dakota ARC
will hold its annual Hamfes! at the Radisson
Inn, 800 South Third St., 8 AM-4 PM. Talk-in
on 146.85/.25. VE Exams. Ham/Computer
Swapmeet. Contact Tim NOSDB, (701) 663-
6620; or Mark NOFAZ, (701) 255-7658.
LAPORTE, IN The Laporte Civic Audilon-
um is the place to go to enjoy the Laporte
Cabin Fever Hamfest. This event will be
sponsored by the Laporte ARC, 8 AM-2 PM
(Chicago time). Computer enthusiasts wel-
come. Talk-in on 146.610 (-131.8 PL), or
146.520 simplex. Contact TX John @ (219)
362-1121, or SASE to PO. Box 30, Laporte
IN 46351.

MILTON, VT The Radio Amateurs of North-
em Vermont will sponsor the Northem Ver-
mont Winter Hamfest at Milton H.S. on
Route 7. Time: 8 AM-3 PM. Flea Market.
Auction. Book Sale, more. VE Exams at 9
AM and 2 PM; Commercial exams at 2 PM.
Tables free while they last. Call for large se-
tups. Talk-in on 145.15 Rptr. Contact
WB2J8.J at (802) 879-6589.

FEB 25-26

CINCINNATI, OH The 1995 ARRL Great
Lakes Div. Convention will be held at the
Cincinnati Gardens Exhibition Center, 2250
Seymour Ave. Exhibits open at 8:30 AM
Sat. and Sun. For details, call Stan Cohen
WD8QDQ, (513) 531-1011.

FEB 26

LIVONIA, MI Livonia ARC will present its
25th “Silver Anniversary” Swap'n Shop 8
AM-3 PM at the Dearborn Civic Center in
Dearborn. VE Exams. Talk-in on
144,75/5.35. For info, send a 4" x 9" SASE,
¢/o Neil Coffin WABGWL, Livonia ARC, PO.
Box 2111, Livonia M! 48151, or phone (313)
261-5486.

NEW BERLIN, WI A Swaplest and Com-
puter Fair sponsored by SEWFARS,
146.820 Repir. Soc., MACE, and The Mil-
waukee Computer Club, will be held at
Kuglitsch's Entertainment Center at 16000
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W. Cleveland Ave. VE Exams. Reservafion
deadiine is Feb. 11th. Make checks payable
to SEWFARS/MACE Swaplest, and mail
with SASE to PO. Box 102, Delafield Wi
53018. Tel. (414) 771-1250; FAX (414) 542-
7474. Talk-in on 146.820 Rptr. LLBBS (414)
789-1034,

VIENNA, VA The 19th ARRL sanctioned Vi-
enna Wireless Soc. Winterfest will be held at
the Vienna Comm. Center. VE Exams will
be held on Feb. 25th. Talk-in on 146.91 and
146.685. For info please call Christine
KE4HWE, (703) 560-7398, or Jorge
KE4DGQ, (703) 729-4711.

MAR 4

ABSECON, NJ The Shore Paints ARC will
sponsor its 13th annual hamfest, “Springfest
‘95" at Holy Spirit HS, on Route 9 (3/4 mi.
south of Route 30. Doors open at 9 AM.
Setup at 7 AM. VE Exams registration at
9:30 AM; testing at 10 AM. Flea Market.
Talk-in on 146.385/.985. For info write to
SPARC, P.O. Box 142, Absecon NJ 08201.

MAR 5

NORTHAMPTON, MA The 11th annual
MTARA Amateur Radio Flea Market will be
held at Smith Vocational School, RTE 9.
Setup 8 AM. General admission 9 AM. VE
Exams 10 AM; contact Jim WA1ZUH, (413)
245-3228, or @ MTMBBS via packet. Ad-
vance registration strongly recommended.
The vendor contact is Jim K1IMEA, (413)
527-3199, eves. before 2200 EST.

MAR 12

YORK, PA The 8th annual York Springfest
(Ham & Computer) will be held at the York
Fairgrounds starting at 8 AM. W5YI VE Ex-
ams al 8 AM. Talk-in on 146.97(-). For info
and advance registration, call (717) B43-
7864, leave or FAX, or wnte 1o
York Springfest, PO. Box 526, Red Lion PA
17356

MAR 18-19

FORT WALTON BEACH, FL The Play-
ground ARC will hold their 25th annual
North Florida Ham/Swapiest at the FL. Wal-
ton Beach Fair Grounds, 8 AM-5 PM on the
18th; 8 AM-3 PM on the 1%th. Giant indoor
Flea Market. For tables, call Bud KBYNU,
(904) 243-5404, 9 AM-5 PM CDT; or Scott
KE4BFT, (904) 244-3182, 5 PM-9 PM CDT.
For RV space only, call Roberta, (904) 862-
0211, Address all inquiries to PA.R.C., FO.
Box 873, FI. Walton Beh. FL 32548,

APR 28-30

DAYTON, OH The Dayton ARA Inc. will
hold their annual HAMVENTION al Hara
Arena. Giant 3 day Flea Markel. Exhibiis.
Activities for the Non-Ham. FAX: (513) 274-
8369; FAXMail (513) 276-6934. BBS via
America Online: (513) 276-6930; Keyword
“Ham", select "Hamvention™, License exams
by appointment only; call FAXMail or BBS
for details. Mailing address Hamvention,
Box 964, Dayton OH 45401-0964. Advance
registration deadiine is Apr 1st for Canada,
Apr. Bth for the USA. Flea Market tickets by
advance registrabion only. Free bus service
will be provided between Hamvention, Air
Force Museum, Salem Mall and Forest Pk.
Mall parking areas. Please call BBS or FAX-
Mail for info.

SPECIAL EVENT STATIONS

JAN 28

YANKEE SPRINGS, Ml The Barry County
ARES. Team, a div. of the Barry Comm.
Network (BACON), will operate KGBKL
1300Z-1800Z in conjunction with the 14th

Gun Lake WinterFest. Operalion will be in
the General portions of the B0, 40 and 20m
bands, and if condifions permit, 15m. Novice
CW portion of the 80 and 40m bands; and
Novice voice portion of the 10m band, if
conditions permit. For a QSL certificate,
send a #10 envelope and return postage to
either N8Z5G, 89 Woodstrail, Delton MI
49046; or KGBKL, 118 S. Hanover, Hastings
M 48058.

FEB 35

SAN PEDRO, CA The United Radio Ama-
teur Club will commemorale the 50th An-
niversary ol the ST695 Angels Gate tug
boat by operating Station K6AA 10 AM-8
PM Fri., 7 AM-8 PM Sat,, and 8 AM-5 PM
Sun., local time. Operation is planned for
10m SSB, 15m CW and 55B, 20m CW and
SSB, and 40m CW and SSB. Write URAC,
Los Angeles Marnitime Museum, Berth 84,
Foof of Sixth St., San Pedro CA 90731.

FEB 11-12

WEST PALM BEACH, FL A Fox Hunt will
be sponsored by the West Paim Bch, ARC,
1400 UTC-2000 UTC Feb. 11th and 1700
UTC-1900 UTC Feb. 12th. This event is
open lo all interested parties, licensed and
unlicensed. To register, send $1.00 donation
and registration request o Fox Hunl, c/o
Dick Scholield KE4CGQ: Sam Falco
KD4VGI; or Dennis Hamilton AD4PS, P.O.
Box 6834, West Paim Bch. FL 33405-6834.
Feb. 10th is the registration deadiine. Obtain
official WPBARC Fox Hunt Logs from
KE4CGQ, KD4VBI, or AD4PS at the ad-
dress above.

FEB 18-19

MT. VERNON, VA The ML Vemon ARC will
operate Station N4BV from 16800Z-2000Z
both days, to commemorate George Wash-
ington’s birthday. The station will be located
on Washinglon's Mt. Vemnon Estate. Fre-
quencies: Lower General B0m-15m phone
and CW subbands, Novice 10m phone sub-
band, and 2m packet @
WAJTALMD USANOAM. For a certificate,
send QSL and a 9"x 12" SASE to Steve
Schneider WB4EEA, 8602 Cushman Place,
Alexandria VA 22308.

FEB 25-26

GLENVIEW, IL The Lake County (IL)
RACES/ARES Group will operate NSUS
from 1500Z Feb, 25th-2100Z Feb. 26th, ob-
serving the end of flight operations at Glen-
view Naval Air Station (after 58 years of
naval air service). CW - 3.580, 7.035,
14.030, 21.140; Phone - 3.880, 7.280,
14.280, 21.320, 28.430; OSCAR 10/13
saleliite 145.910, Packet 145.03. For a cer-
tificate, send QSL and a 9" x 12* SASE o
Lake County RACES/ARES, 1303 North
Milwaukee Ave., Libertyvilie IL 60048,
GRANDE PRAIRE, ALBERTA, CANADA
Members of the Peace Country ARC will op-
erate CQBARC from the site of the 1995
Canada Winter Games. Operation will be
from 1700Z-2300Z each day, around 14.240
MHZ(+-); also, Sateliite AO-27 and FO-20,
as conditions permil. For a certificate, send
QSL and a 9" x 12" SASE 10 CG6ARC, PO.
Box 767, Grande Prairie, Alberta, Canada
T8V 3Rs.

VIRGINIA BEACH, VA The Virginia Beach
ARC will operate WA4TGF 1400Z Mar. 25th-
2000Z Mar. 26th, to commemorate the 104th
Anniversary of the NORWEGIAN LADY.
CW—10 kHz up from the bottom of the
Novice subbands; Phone - 3.880, 7.2B0,
14280, 21.280, 28.363, and 146.550. For a
cerificate, send QSL and SASE to VBARC,
P.O. Box 62003, Virginia Beach VA 23462 E



MFJ HF/VHF SWR Ana

with RF Resistance Meter

Read your antenna S WR from 1.8-170 MHz . . .

RF Resistance Meter'"
. Ji ]

MFJ-259 It vou work

52 1 955 with antennas, MFI's

revolutionary new
SWR Analyzer™ is the best invest-
ment you'll ever make! Now you
can diagnose a wide range of
antenna problems instantly with
one easy-{o-use instrument.

.3-1?’0 MHz SWR Analyzers
- MFJ-249 HFNHF
31 9955 SWR Analvzer™ has all
the features of

MFJ-259 but less RF resistance
meter. Includes 1.8-170 MHz
continuous coverage,
LCD frequency counter anc

smooth vernier tuning.
MEIL200 MFJ-209 HF/VHF

MFJ-249

What the MFJ-259 Does
The MFJ-259 gives you a

complete picture of your antenna's
performance anywhere between 1.8
and 170 MHz -- you can even check
SWR outside the ham bands
without violating FCC rules. Set
the bandswitch and tune the
dial--just like your transceiver.
SWR is displayed instantly!

RF Resistance Meter™

Does 2:1 SWR mean 25 ohms or
100 ohms? The new MFJ-259 tells
vou at a glance!

Now you can measure RIF
resistance up to 500 ohms at
minimum SWR -- instantly -- on
MF]'s exclusive side-by-side RF
Resistance and SWR Meters!

Take the guesswork out of
building matching networks and
baluns for your antennas.

Watch the effects of spacing on
radiation resistance as you adjust
your antenna.

Here's What You Can Do...

Find your antenna's true
resonant frequency from the shack.
Tune the antennas on your

[{]—di‘%it

Carrying Pouch

MF]-29
$1 995 MFJ-249,

Analyzer™ anywhere with
the MFJ-29 custom
Carrying Pouch.

foam-filled fabric, the

tower and watch SWR change
instantly as you make each adjust-
ment. You' l{ know exactly whnl to
dob ﬁhtmp]y watching the display.
ne critical HF mobile anten-

nas in seconds -- without subjecting

your transceiver to high SWR.

Measure your antenna's 2:1
SWR bandwidth on a single band,
or analyze multiband performance
over the entire spectrum froml.8 to
170 MHz!

Measure inductance,
capacitance, resonant frequency of
tuned circuits, transmission line
velocity I"auturhmped ance/loss. Test
RF chokes, transformers, baluns.

Adjust your tuner for a perfect
1:1 match without creating QRM.

And this is only the beginning!
The MFJ-259 is really four test
instruments in one: an accurate RF

_%rtal generator, a high resolution
0 MHz frequency counter, RF
Resistance Meter™ and an SWR
Analyzer™.
Free Manual

MF]J comprehensive 18 page
instruction manual is packed with
useful applications -- all explained in
simple language you can understand!

Tote your

MFJ-259 or
MFI-209 SWR

Made with a special

MEFI-66
95 coupling coil into yvour MFJ
19 pling y

IH‘-"—lll—._l

zer i

10-digit LCD frequency counter . . .
. . . Smooth reduction-drive tuning . . . simple-to-use

For free manual wnite or call MF].

Take It Anywhere

The MFJ-259 is fully portable,
powered internally by 8 AA bat-
teries or 110 VAC with MFJ-1312B,
$12.95. It's in a rugged all metal
cabinet that's a compact 4x2'/2x6%:
inches. Take it to remote sites, up
towers, on DX-peditions -- any-
where your antennas are located.

For rough service, pick up a
convenient MFJ-29, $19.95,
padded carrying pouch to keep your
MFJ-259 lee at hand and looking
like new.

How Good is the MFJ-259?
MFJ SWR Analyzers™ work so
good, many antenna manufacturers
use them in their lab and on the
production line -- saving thousands
of dollars 1in imstrumentation costs!
Professional installer and
technicians use them worldwide.
Get More by Paying Less
With the MFJ-259, you get full
1.8 to 170 MHz coverage, simple
operation, instantaneous readings,
a high accuracy frequency counter
and MFJ's exclusive RF Resistance
Meter™-- all for a low $219.95.

Dip Mefter Adapter

Plug a dip meter

SWR Analyzer™ and turn it
Into a sensitive and accurate
bandswitched dip meter.

With a dip meter you'll
save time and take the
guesswork out of winding

coils, measuring inductance and capacitance,

S Q95 SWR Analyzer™ is
109 same as MFJ-259
without LCD frequency counter
and RF resistance meter. Has jack
for external frequency counter.
MEJ-249/MFJ-209 are 4x2'>x6°/s
inches and uses 8 AA cellsor 110
VAC with MFJ-1312B, $12.95.

10-160M SWR Analyzer"

If you're an HF man, this

Q‘;‘éﬂ‘; compact MFJ-207 HF SWR

Analyzer™ will help you build
10-160 Meters antennas that'll make
working DX almost routine.

Just plug in your coax to find the
SWR of any HF antenna on any ham
band 10-160 Meters. Has jack for
external frequency counter.
T'x2'/2x2"/4 inches.

Bandswitch Di ip

MFI.203 The MFI-203 is a
59955 sensitive Bandswitched Dip
Meter™ that covers all hams

plug-in tuning coils to keep up with or

break.
Has detachable coupling coil, dual

7W2x2Yx2%a m.

Meter

bands from 160-10 Meters. There are no

FET oscillator, op-amp meter amplifier
and jack for external frequency counter.

measuring velocity factor and electrical lengths
of coax. Determine resonant frequency of
tuned circuits and measure Q of coils. Set of
two coils cover 1.8-170 MHz depending on

MFJ-29 cushions blows, deflects scrapes, and

protects knobs, meters and displays from harm.
Wear it around your waist, over your

shoulder, or clip it onto the tower while you

work--the fully-adjustable webbed-fabric your MFJ SWR Analyzer™.
carrying strap has snap hooks on both ends.
Protect your investment and keep your F fee MF J cu‘l'ﬂlﬂg
analyzer safe and looking like new! Write or call . . . 800-647-1800
2 Meter SWR Analyze 440 MHz SWR Analyzer-
e MF)-208  MFJ-208 2 Meter VHF Mr1-219 _ Read SWR of any antenna

$7 9!5 SWR Analyzer™ finds the
SWR of any antenna from

o 138-156 MHz. Jack for external
B frequency counter. 7'/2x2'/2x2'4 inches.

For Commercial VHF Radio

Same as MFJ-208 but for
commercial VHE. MFJ-217, $79.95,
covers 30-50 MHz and MFJ-218,
$79.95, covers 150-170 MHz.

e
‘s S99es 420 to 450 MHz -- just plug
- e o coax of your antenna into
el SO-239 connector, set frequency and
read SWR. Uses microwave
integrated circuits and microstrip
technology. Jack for external
frequency counter. 7'/2x2"2x2"4 in.
MFJ-219N, $99.95, sames as

MF.! 219 but with "N" connector.

MFJ Anfenna Bridge MFJ-219/218/217/208/207/203 uses 9 volt
MFJ]-204B Great for determining battery or 110 VAC with MFJ-1312B, $12.05.
$79?95 feedpoint resistance of Nearest Dealer/Orders: 800-647-1800

antennas and for designing Technical Help: 800-647-TECH(8324)
impedance matching networks. Measure . 1 year un:nnditmnal guarantee *30 day money back

guarantee (less s/h) on orders from MFJ » FREE catalog

MFJ MFJ ENTERPRISES, INC.

Box 494, Miss. State. MS 39762
. making quality

RF resistance up to 500 ohm. Covers all
ham bands 160-10 Meters. Built-in
resistance bridge, null meter, tunable
oscillator-dnver, frequency counter jack.
7Yx2'2x2"/s inches. Use 9 volt battery or
110 VAC with MFJ-1312, $§12.95

(601) 323-5869; 8-4:30 CST. Mon -Fri.
FAX: (601) 323-6551; Add s/h

affordable

MF] ..

Prices and sn-en-:lrmahms subject to change © /994 MFJ Enterprives, e,
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NEW JERSEY
Lodi

North Jersey's newest Two Way Radio and
Electronics Dealer is now open. Sales of
Ham, Business, Marine and C.B. two way
equipment as well as Scanners, Shorwave,
Electronic Kits, Antennas, Books, Cable
Boxes and more. Friendly service and low
prices. Advanced Specialties, 114 Essex
Street, Lodi NJ 07644, (201) VHF-2067.

NEW JERSEY

Park Ridge
North Jersey's oldest and finest Shoriwave
and Ham Radio Dealer. Three minutes
from Garden Stale Pkwy and NY Thruway.
Authorized Dealers for AEA, Alpha Delta,
Diamond, ICOM, Japan Radio Company,
Kenwood, Vectronics, Yaesu, Ham Sales,
Lee WK2T. GILFER SHORTWAVE, 52 Park
Ave,, Park Ridge NJ 07656. (201) 391-
7887,

NEW YORK
Manhattan
Manhatian's largest and only ham Radio
Store, also full line ol Business, Maring, Avi-
Cellular Phones and Beepers. Large selec-
tion ol Books, Antennas, Test Equipment,
coaxial cable and parts. Full Service Repair
Lab on premises. Our 44th Year...We carry
all major lines: MOTOROLA, ICOM, KEN-
WOOD, YAESU, BENDIX KING, ASTRON,
AEA, SONY, PANASONIC, MFJ, CCTV
CAMERAS AND MONITORS, BIRD

Number 24 on your Feedback card

DEALER DIRECTORY

WATTMETERS, FREQUENCY COUNTERS,
SCANNERS, HYGAIN, VIBROPLEX, HEIL,
CALLBOOK, ARRL OTHER PUBLICA-
TIONS. Open 7 days M-F, 9-6 p.m.; Sat., 10-
5 p.m., Sun. 11-4 p.m. We ship Worldwide.
Call, Fax, or write for information and prices.
Your one Source for HAM and Business
Radios . . . BARRY ELECTRONICS, 512
Broadway, New York NY 10012. (212) 925-
7000. FAX (212) 925-7001.

OHIO
Columbus

Central Ohio's full-line authorized dealer for
Kemwood, ICOM, Yaesu, Alinco, Japan Ra-
dio, Standard, AEA, Cushcraft, Hustler, Dia-
mond and MFJ. New and used equipment
on display and operational in our new 10,000
sg. fi. facility. Large SWL Depariment 100.
UNIVERSAL RADIO, 6830 Americana
Pkwy., Reynoldsburg (Columbus) OH
43068. (614) B66-4267.

PENNSYLVANIA
Trevose

Authonzed factory sales and service. KEN-
WOOD, ICOM, YAESU, featuring AMER-
ITRON, BAW, MFJ, HYGAIN, KLM,
CUSHCRAFT, HUSTLER, KANTRONICS,
AEA, VIBROPLEX, HEIL, CALLBOOK, AR-
RL Publications, and much more.
HAMTRONICS, INC., 4033 Brownsville
Road, Trevose PA 19047, (215) 357-1400.
FAX (215) 355-8958. Sales Order 1-800-
426-2820. Circle Reader Service 298 for
more information.

Dealers: Your company name and message can contain up 10 50 words for as e as 5420 yearly (prepaid), or $210

for six months (prapaid). No mention of mail-order business plaase. Direclory text and payment must reach us 60
for the April "92 issue must be in our hands by February 181,

days in advance of publication, For example, advertising
N, Peterborough, NH 03458

Mail 1o 73 Amateur Radio Today, 70 Rte.

PROVEN QUALITY.
COMPETITIVE PRICE

Tri-Ex Is pleased to announce the reduction in price on
the most popular models of quality Tri-Ex towers for the
Amateur radio enthusiast. The overhelming acceptance
of the listed models has made it possible for Tri-Ex to
pass on substantial savings to our valued customers.

WT" 51 WAS NOWI

$1.245 $1,050
Was Now

LM-354 $1.865 $1,300

LM-470 $3,945 $3,658

The LM-354 is supplied with a hand winch brake system. The LM-470 is molorized.

= TO ORDER CALL
LA 800-328-2393

TECH SUPPORT 209-651-7859

FAX 209-651-5157

All towers are complete with ngid concrete base mount and
rotator mounting plate. Tri-Ex prints and calculations provided
with tower are compliant with 1991 Uniform Building Code
(U.B.C.) Engineering designed to 1991 UB.C. - 70 MPH
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.«.ANNOUNCING...

WE'VE DONE IT AGAIN! . . . . CLEAR & CRISP AUDIO
THE NEW STANDARD IN REPEAT AUDIO PROCESSING TECHNOLOGY

From C31™

* C31"™ ANNOUNCES ITS NEWEST MEMBER OF ITS OUTSTANDING
PRODUCT LINE, THE:C31-1000PG, AUDIO PROCESS MODULE WITH AGC.
THE NEWEST PRODUCT OFFERS NEVER-BEFORE-AVAILABLE AUDIO
PROCESSING, SIGNAL-TO-NOISE MANAGEMENT, AND VARIABLE AGC
ACTION ON ONE MINIATURE PC BOARD. AVAILABLE FOR THE FIRST
TIME AT DAYTON HAMVENTION “95".

« OUR OTHER OUSTANDING PRODUCTS INCLUDE:

+ C31-1000D, AUDIO DELAY MODULE
* C31-1000P, AUDIO PROCESS MODULE
» C31-1000DTMF, A 18 BUTTON, ENCODER/DECODER FOR PANEL

« C3I-1000SQV, SIGNAL QUALITY VERIFIER
« C3I-1000VR, DIGITAL VOICE RECORDER WITH UP TO 8 MIN,

+* ALL HAVE PROVEN THEMSELVES IN CONTINUOUS DUTY SERVICE &
ACROSS THE UINITED STZTES AND INTERNATIONALLY. THANK YOU,
OUR CUSTOMERS, FOR YOU CONTINUED SUPPORT.

» C31™ CONTINUES TO PROVIDE COMMERCIAL-GRADE, 18" RACK MOUNT,
EMI-PROTEDTED ENCLOSURES, COMPLETE WITH AN INTERNAL,
CONTINUOUS DUTY, 3.8 AMP, DC SUPPLY FOF THE ENTIRE REPEATER
CONTROLLER FAMILY FROM COMPUTER AUTOMATION TECHNOLOGIES
(CAR-1000, 500, AND 300). WE WILL CONTINUE TO PROVIDE TURNKEY
SYSTEMS AS WELL USING ANY CONTROLLER OF YOUR CHOICE,
INTEGRATING OUR OPTIONS AS YOU DESIRE.

+ LET US HELP YOU REACH TOP PERFORMACE! CALL OR WRITE TODAY |
FOR YOUR FREEE INFORMATIN KIT ON ALL C3I™ PRODUCTS TO INCLUDE |
OUR LOW NOISE/HIGH IMAGE REJECTION RF FRESELECTORS, REMOTE
LOCATIONS "RECEIVERS" TO ENHANCE YOUR MAIN SITE COVERAGE &
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OTHER AUDIO PRODUCTS. LOOK FOR US @ DAYTON HAMVENTION “95"
1-800-224-5137 |
C3I™, 406 N. PITT STREET, ALEXANDRIA, VA 22314-2316 |
(703)684-6980 VOICE, (703) 684-1382 FAX :
Owen Wormser, KELEW . . . . Sam Ryffin, KM407
S R T e R PR e R R T R AT M
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‘ CAT-300 Repeater Controller I

Anention Repeater Owners
Finally a repeater controller with a TI voice synthesizer and full
Jearure autopatch incredibly priced at §299.00.

Features Include:

v Voice Synthesizer

v (412) Word Vocabulary
v Twelve Voice Messages
v Two Voice Ideniifiers

v CW Identifier

v Full Feature Autopaich
v User Speed Dials

" Emergency Speed Dials
v’ Reverse Awopaich

" DTMF Key Pad Test

v DTMF Repearter Access
«" DTMF Repeater Muting
v (56) Control Functions
v Remote Control Switches
v Hardware Logic Inputs
" DVR Comtroller Ready *

v 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 conitrol functions.

CAT-300 Controller Board $299.00 Wired and Tested

Computer Automation Technology, Inc.
4631 N.W. 31st Avenue, Suite 142, Fort Lauderdale, Florida 33309

(305) 978-6171

CIRCLE 268 ON READER SERVICE CARD
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PROPAGATION

Jim Gray W1XU
210 E, Chateau Circle
Payson AZ 85541

The outlook for February seems general-
ly favorable in spite of declining sunspot
numbers, with a few days which are expect-
ed 1o be Poor or Very Poor (see the chan)
due to ionosphere disturbances. The re-
maining days ought to provide reasonable
opportunities when Good, Fair, or trending
conditions may be expected. You can im-
prove your DX chances by listening to WWV
al 18 minutes after any hour for updates on
propagation conditions and coordinating
their reports with the accompanying charts
lo pick and choose the most likely days,
times and bands to operate.

As | write this on November 30th, | am
pleased lo note that about mid-moming lo-
cal time there were some short-skip signals
on 17 meters with strengths of S8 to S9. To-
day was predicted to be GOOD on the
November chart. Aithough | dont listen reg-
ularly to 17 meters, my QSO with a Min-
nesota station proved the need 1o listen reg-
ularly—even on bands that might not be
considered favorable, or on days and at
limes when DX is nol expected, and send
out a CQ into an apparently very quiet band
with few or no signals.

10 and 12 Meters

Only occasional F2 openings to the trop-
ics on GOOD days during daylight
hours, Not much sporadic E or
shon skip propagation can be ex-

Jim Gray W1XU

ing most days out to 1,000 miles or so, and
to 2,000 miles at night until the band closes.

For you newer operators who have not
lived through a complete sunspot cycle,
there will be some great surprises in store.
Listen and learn.

80 Meters

This will also be a very good DX band af-
ter dark, and since QRN is low, signals
ought to be very readable . . . even weaker
ones. Peak DX occurs around midnight local
time and just belore sunrise. Insomniacs will
love 80 meters this month. Short skip at
night will occur frequently out to 2,000 miles.
Isn't it interesting how two of our "oldest”
bands, 80 and 20, are the best in these
times? The old-timers knew what they were
doing when they “got” these bands for ama-
teurs way back when.

160 Meters

You “top band” operators will love this
band in December: DX openings 1o the aast
from your locations, peaking around mid-
night (Europe, elc.), and toward the south
and wes! before sunrise. Nighttime shon
skip shouid also be good from dusk 1o dawn,
getting longer later. On this band, use verti-
cal antennas to transmit and horizontal an-
lennas for receiving, preferably Beverage
antennas if you have the room. Low noise
and minor static will make you happy. m

EASTERN UNITED STATES TO:

T oo o o8 OF OfF W 12 4 W W ¥ &
pected. Skip is where you find it, 50 [ aiasxa [ x| 2 {__
keep looking and hoping. Some- ﬁ?m 2 = : “ z : — XN ::
times results are spectacular on a s £ : I IR
supposedly “dead” band. Really [SE55% 12 1E S SHE IS IS
N ﬂﬂll E‘E-‘aﬁ AR =} = o | 0 DX | o | o
this month. A good local band. [ meDia o | |l = |

JAPAN = x| ® |®
15 and 17 Meters MEXLCO sz mie|je] |micjs|siwiir
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ARGENTINA 20 40| 0|8 i | 18
20 Meters AUSTRALIA 18 @ |20 |20 a0 15
. Daylight hours should be pretty CANAL ZONE 20 |80 |40 | & |40 a0 |70 (30 |15 ) %6 ) % |30
good for DX this month in spite of | =oAN0 =5 £ M i 3 S i e K
depressed conditions in general, o T = | | |« | | 1
and you may even find the band [ wsaw | | | |erjer]=] ]
open until midnight. Peaks ought to MENCD 2 wle coje|ls]x zlulﬁibslx_'
occur just after sunrise and late af- | PreUPPweES T O S I-sI-HF
ternoon jocally. If the band does | —————— £ls T e teie
staynpanaﬁafd:am.lpat:ém YT “tnl_lalal R =
ings into South America aven = .

Antarctica. Also, during the day, . J

you will find considerable short | assea | 2 w|0|wlela |

skip. All of which means that 20 :Egm“: ‘-: ; = bl ﬂ:z ; - .:. 1-‘; :

meters should be your PRIME DX - 1. 5 AR

BAND. (See 80 meters, 100.) e e ] e |
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evening openings into Europe and | miueeses 3E1 ©cjx| |[w| [»
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BUY

any younger!

don’t get many calls, too high.

Turn your old ham and computer gear into cash now. Sure, you can wait for a hamfest
to try and dump it, but you know you'll get a far more realistic price il you have it out
where 100,000 active ham potential buyers can see it than the few hundred local hams
who come by a flea market table. Check your attic, garage, cellar and closet shelves and
get cash for your ham and computer gear before it's too old to sell. You know you're not
going to use it again, so why leave it for your widow 1o throw out? That stufi isn't getting

The 73 Flea Market, Barter 'n' Buy, costs you peanuts (almost)}—comes to 35 cents a
word for individual (noncommercial) ads and $1.00 a word for commercial ads. Don’t
pian on telling a long story. Use abbreviations, cram # in. But be honesl. There are plenty
of hams who love to fix things, so if it doesn't work, say so.

Make your list, count the words, including your call, address and phone number. In-
clude a check or your credit card number and expiration. If you're placing a commercial
ad, include an additional phone number, separate from your ad.

This is a monthly magazine, not a daily newspaper, so figure a couple months before
the action starts: then be prepared. If you get too many calls, you priced it low. If you

So get busy. Blow the dust off, check everything out, make sure it still works right and
maybe you can help make a ham newcomer or retired old-timer happy with that rig
you're not using now. Or you might get busy on your computer and put together a list of
small gear/parts to send to those interested?

Send your ads and payment to the Barter 'n’ Buy, 73 Magazine, 70 Rt. 202N, Peter-
borough NH 03458, and get set for the phone calls.

The deadline for the April 1985
classified ad section is February 9,
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 SuU-
PEREASY> Subliminal cassetie. $12.
LEARN MORSE CODE IN 1 HOUR.
Amazing supereasy lechnique. $12.
Both $20. Money-back guarantee.
Free catalog, SASE. Bahr-T8, 150
Greenfield, Bloomingdale IL 60108.
BNB221

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 tumn
around. SOUTHERN TECHNOLO-
GIES AMATEUR RADIO, 10715 SW
190th Street #9, Miami FL 33157.
(305)238-3327. BNB235

WANTED: Electron Tubes, ICS,
Semiconductors. ASTRAL, P.O. Box
707ST, Linden NJ 07036. Call
(800)666-B467. BNB307

KENWOOD AUTHORIZED REPAIR.
Also ICOM, Yaesu. GROTON ELEC-
TRONICS, Box 379, Groton MA
01450. (508)448-3322. BNB310

UNIQUE INDOOR/OUTDOOR AN-
TENNA gives 30 dB gain on 160m-
10m. Plans: $6.95. BOB CHRISTIE
AA2KE, 215-28 Spencer Ave.,
Queens Village NY 11427. BNB319

NOW ON B0 METERS! New, knob-
tuned w/digital display, synthesized

QRP transceiver. Complete kit only
$199.95. S&H $6.50 (continental US).
GUARANTEED 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 in-
crease. Operating hints, and more.
Parts included. Only $20.00 ppd in
U.S. (Missouri residents add $1.15
tax). SCOTT, P.O. Box 510408, St.,
Louis MO 63151-0408. (314)846-
0252. Money Orders or C.O.D.
BNB340

HR2510, RCI2950, CONNEX 3300,
COBRA 148, GALAXY SATURN, plus
many more kits to increase your mod-
ulation, $19.95. (800)536-0109.
BNB350

QSL CARDS — Standard and cus-
tom. Your ideas or ours. Excelient
quality. Foil stamping available. Many
designs and type styles. Catalog and
samples $1.00 refundable. WILKINS,
Dept. A, Box 787, Atascadero CA
93423. BNB370

CALLSIGN WRISTWATCH - Free de-
tails. KCG6UEC, 9438 Broadway, Tem-
ple City CA 91780. BNB379

IT'S BACK! The return of the HW-8
Handbook! Second printing. Modifica-
tions 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

47 FOOT ANTENNA WORKS ALL
BANDS. Only $40.00 ppd in 48 states.
Fully assembled, not a kit. Superb
resulls! Satisfaction guaranteed 100%.
SASE for catalog and informa-
tion sheet. THE ANT FARM, P.O.
Box 3196, Wescosville PA 18106.
BNB409
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Admremmes ey

Fast & Easy ts Build . :
* Fail-Sale visnal instrachons ?;:‘ ﬁ: Euill: £5% ¥
* Mo mapsnng oF Suthag Vg e e Sl
* Everyihing included lm‘ . I
* Finish antenna in minutes 8O- 1 Dipisle
Quality Campancnis * Half Sure GIRV 124 94
* Presoldered Silver Firtings . :;: f "3';"' EIJEI: i
* Kinkproof QuietFlex wire H"r:‘:ﬁ_‘::’ i :
* Fully insulated, wx sealed, et ing IF"“ . =
na-gorrade, low motse design iy 02 h QIR 350,
: ® ReactyMude 1 b GSRV2 403 000
“"MI h“!iﬂﬂ“ﬂﬂt » MY Darren 3900 Line 598
Want Plams, Pafterns. Data® Crder Het-Line Add 85 PleH
er TechNote #124.D $6.55 ppd USA_ | 1.800.926.7373
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Rggged G5RV QuicKits

Box S(062-5 Prowa, LT 33605

GIVE YOUR

HR-2510 HR-2600

the same feamires as the

“BIG RIGS”

CHIPSWITCH

4773 Sonoma Hwy. Suite 132
Santa Rosa, CA 95409-4269
Write or call (707) 538-0512 for FREE Information

CIRCLE 265 ON READER SERVICE CARD

CALL DAN HA

ATV CONVERTERS =HF}

AMATEUR TELEVISION CONVERTERS
ATV3 420-450 (GaAS-FET) § 4995 Kit
ATV4 902-828 (GaAS-FET) $ 50.85 Kit

2 METER VHF AMPLIFIERS

SELL YOUR PRODUCT IN 73 MAGAZINE
RPER 800-274-7373

o s~

HF AMPLIFIERS per MOTOROLA BULLETINS
Parts Lt for HF Ampkfes (2-30MHT)

Described m e MOTOROLA Bulletns

ANTSE 300V
ANTEZ 140W
ANTTEL 200W
ANTTOH 20W

AFRI13 300W
AR305 300W
EBE3 140W
EB2Z7A 300W
EB104 600W
New!! 1K WATT 2-50 MHz Amplifier

POWER SPLITTERS and COMBINERS 2.39MHz
800 Watt PEP 2-Port .......ccocciniiiiianas 5 66.85
1000 Watt PEP 2-Fort

1200 Watt PEF 4-Port ..

100 WATT 420-450 MHz PUSH-PULL
LINEAR AMPLIFIER - S58 - FM ATV

LINEAR AMPLIFIERS

UNIVERSAL DIGITAL FREQUENCY READOUT
TK-1 (Wiredtested) _ 5142595

HEAT S5INK MATERIAL
Model 90 Haat Sink (65x12x18) 8§ 2400
CHS-8 Coppor Spreader (B x 6 x ¥e) S 2200

We stock Hard-to-Find parts
CHIP CAPS-KemeslUATC
METALCLAD MICA CAPS-Unelco/Semco
AF POWER TRANSISTORS
ARCO TRIMMER CAPACITORS
BROADBAND HF TRANSFORMERS

MINI-CIRCLNT MIXERS
SBL-1 (1-500Mz) ... ... 5
SBL-1X (10-100082) ... R

45 Wall Modad 35A...

£ 7005 K&
75 Wak Model BTEA £119.95 Kid

Avalable N ot o wredtesing

—

Add $4.00 for
shipping & handling

KEBS7-PK [KH)

KEBET- (banusi)

KEBG7-PCB (PC Board)

1691 MHz Weather
Satellite System

1691 MHz Hemt Pre-amp.

model TS-1691-P. Amp 5250
1961 MHz Receiver

model TS-1691-Recvr S450
Decoder Board & Soltware

model TS-VGA-SAT4 S349
Low Loss Coaxial Cable (65f)
with connectors. 365

other lengths available

Track |l Satellite Orbital Program.

Tracks ALL satellites, world map,

print out 599
| 1691 MHz Loop Yagi Antenna
model 1691-LY(N) $99

Demonstration Disc (IBM-PC VGA compatible)
of signals recorded from WX-SAT system. $3

Shipping: FOB Concord, Mass.
Prices subject to change without notice.
- F'_._._.- -
A . O=m==F
SPECTRUM INTERNATIONAL, INC.
& Post Office Box 1084, Dept. S

ﬂ Concord, Mass. 01742, U.S.A.

Fax: (508) 263-7008

Phone: (508) 263-2145
CIRCLE 183 ON READER SERVICE CARD
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$158.95
$ 18.00
£ 500

Low Pass Fillers
for Harmonics (Up to 300W)
10m, 15m, 20m. 40m, B0m & 160m

. ot
m](}uncepts Inc:":'n

508 Millstone Drive » Beavercreek, Ohio 45434-5840
(513) 426-8600 = FAX (513) 429-3811

CIRCLE 99 ON READER SERVICE CARD

Why buy a TNC?

PCHF FAX + PC SWL $179.0

For a imited tme, i you order PC HF FAX $89 (see our
other ad n this ssue). can add our new and mproved
PC SWL 3.0 for $80.00 nsteac of our regular low pnce of
$£99.00

PC SWL contains the hardware, software, instructons
and frequency lists needed to allow you to receive a vast
variety of digital broadcas!s transmitted over shortwave
radio. All you need is any IBM PC or compatible computer
and an SSB shortwave receiver. The product consists of:

Demodulator

Digital Signal Processing Software
200 Page Tutorial Reference Manual
World wide Utility Frequency List
Tutorial Audio Cassette with Samples

PC SWL aut decodes Morse code, RTTY

AMTOR, SITOR, NAVTEX and ASCII
PC SWL lets you tune in On worid press Services

meteorological Droadcasts, ham raco operators, coastal
shore stabons, anation telex and much more digtal action
on the shortwave bands. Why pay for another expensive
box when a simple interface and your PC can do the job?
ADVANCED FEATURES:

Tuning Oscilloscope

Digital Wavetorm Presentations

Auto Calibratron and Code Recognition

Car‘rmunus!g Tunable Filter Freguencies

Variable Shi

Adiustable CW Filter Sensitivity

Unattended Capture and Printing

integrated Text Editor

integrated Log and Database

Shad 1o DOS applicatons

Seamiess Integration with PC HF Facsimile
Call or write for our complete catalog of products.
Visa & MasterCard welcome.

Software Systems Consulting

615 S. El Camino Real, San Clemente, CA 92672
Tel:(714)498-5784 Fax:(714)498-0568
CIRCLE 244 ON READER SERVICE CARD

MAHLON LOOMIS, INVENTOR OF RADIO;
(patented 1872) by Thomas Appleby. (Copyright
1967). Available from JOHAN K.V. SVANHOLM,
N3RF, SVANHOLM RESEARCH LABORATO-
RIES, 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, $250. (210) 435-6180.
BNB435.

FREE...Ham Radio Gospel Tracts: DX Contact
and Christian Helps, SASE: N1GDP, RAR-OFC,
P.O. Box 8, Harmony ME 04842. BNB443

COMPUTER PRINTER RIBBONS BY MAIL High
quality, low cost. Black or color. Tell us your needs.
Free quote. HARCLY(A), P.O. Box B30, Coquille,
OR 97423. BNB457

TIRED OF IRONING? Single/small quantity ss
PCB service. Most boards $25. We scan magazine
artwork free. Get out those back issues! FIRST
PROTO, (407) 392-8677. BNB510

WHY RISK FAILURES With Aerial Supports?
Dacron rope, high UV resistant, non-stretch Mili-
tary Type black DOUBLE (unlike our competitors’
single) braided. 1-800-328-4773. BNB557

DUPLEXER TUNING GUIDE. A complete bookiet
showing step-by-step instructions on tuning all
types of duplexers. Included is theory of operation,
detailed diagrams and much more. Send $9.95
plus $2.50 s&h to RGM PUBLICATIONS, 533
Main Street, Hillsboro NM 88042. For faster ser-
vice using a major credit card call (505)895-5333
and order today. 30 day money back guarantee.
BNB635

FOR SALE Icom IC-2SAT, IC-W2A, PK-88 Laplop
computer, personal autopatch, Epson Printer. An-
thony Nota, (201)284-1105. BNBE75

HAM RADIO REPAIR- All makes and models.
Fast, Professional Service, AFFORDABLE ELEC-
TRONIC REPAIR, 7110 E. Thomas Rd., Scotts-
dale AZ B5251. (602)945-3908. BNB700

ROSS® $558 USED JANUARY SPECIALS: Ken-
wood TV-506, $240; VFO-120, $130; TS-
5305/YK88C, $550; BC-11, $69.90; ICOM
2SAT/UT-50, $295; 4ASAT/UT-50, $300; IC-701PS,
$99.90; R-1, $490; Yaesu FT-690RII, $600; FV-101,
$130; FT-726R 2M, 70CM, SU; $9800; FT-221R,
$350; FT-209RH, $150; YO-901P, $420; Collins
325-3, 755-3B, 516F-2, 312B-4, all round, $1250;
CC-2, $90: AC-3805 HB, $680: Drake PS-75, $65:;
PS-7, $140, Ten-Tec 225, $75; 252-MQ, $80; 961,
$130;: 251-M, $70. LOOKING FOR SOMETHING
NOT LISTED? CALL OR SEND 2 STAMPS. We
have over 120 used items in stock. Mention ad.
Prices cash, F.O.B. Preston. HOURS: TUESDAY-
FRIDAY 9:00 TO 6:00, 9:00-2:00 PM. MONDAYS.
CLOSED SATURDAY & SUNDAY. ROSS DIS-
TRIBUTING COMPANY, 78 SOUTH STATE, PRE-
STON ID 83263. (208)852-0830. BNB707

ELECTRON TUBES: All types and sizes. Trans-
mitting, receiving, microwave . . . Large inventory =
same day shipping. DAILY ELECTRONICS,
10914 NE 39th ST. Suite B-6, Vancouver, WA
98682. (B00)346-6667 or (360)896-8856. BNB719
MINIATURE POLICE RADAR TRANSMITTER
One mile range, $41 assembled, $31.00 kit. 9025
Coldwater Rd. Bldg. 100A, Fort Wayne IN 46825.
BNB72




HAM RADIO REPAIR—Prompt service. ROBERT
HALL ELECTRONICS, 1660 McKee Rd., Suite A,
San Jose CA 95116. (408)729-8200. BNB751

CB-T0-10 METERS FiELD DAY ANTENNA

We specialize in CB radio modification Nopruning, W Notunin No knobs to twist
: is No-turie 40,20, 17, 12, 10. TNT/2 is No-tune on 40,
WANTED: HAM EQUIPMENT AND RELATED plans and hardware. Frequency and FM ﬁ;ﬂf’[ﬁ{jfxﬁﬁb““ﬂ:“’.‘#“ﬁ“ DX & Gar fadl;”?ﬂf&ﬂ':}:.
ITEMS. Donate your excess gear, new-old-in any- conversion kits, repair books, plans, high- w0 i e No Traps or %};h#:r‘s
condition to the Radio Club of Junior Hl.gh School p—EdDrmanEE accessories. Thousands of balun & 99 fi RGEx Low MNoise Rated 500 Watts

F 3 | . satisfied customers since 1976! Catalog $3. AN INT $89% =
22, the nation's only full-time, nonprofit organiza CBC INTERNATIONAL Eﬂ’:"f-“ﬁ;r Windom 131 img S

tion working to get ham radio into schools around _ INT/2 $79» :5
the country as a teaching tool using our LOLEFRANRLIN/SONES - Cime Antennas West Windom & plemg

EDUCOM—Education Thru Communication—pro- S S IORUN E QS MIX, A 86036 Box S00625, Provo, UT 84605 pguiine B01-373-8425

gram. Send your radio to school. Your donated CIRCLE 135 ON READER SERVICE CARD
material will be picked up ANYWHERE or shipping

arranged, and this means a tax deduction to the : Ak
full extent of the law for you as we are an IRS o A

501(c)(3) charity in our 15th year of service. It is & C‘Dn]puter Shﬂw

always easier 10 donate and usually more finan-

cially rewarding, plus your gift wil mean a whole
new world of educational opportunity for children Sllnday, Mal.-Ch 12, ]. 995

nationwide. Radios you can write off, kids you

can't. Start 1995 by helping a child and yourself. I]ldia]_']a State Fairgmu_'ﬂds

Write, phone or FAX the WB2JKJ “22 Crew” today: i . ’

The RC of JHS 22, P.O. Box 1052, New York NY Indmnapulls, Indiana

10002. Telephone (516) 674-4072 or FAX (516) :

674-9600. Meet us on the WB2JKJ CLASSROOM Open at 8:00 A. M.

NET, 7.238 MHz 1200-1330 UTC daily and 21.395 * All Indoors * Paved Parking Lots * Forums * Over 500 Tables

MHz from 1400 to 2000 UTC. BNB762 * Many Nationally Advertised Commercial Dealers * Flea Market
PACKET RADIO Join TAPR, connect with the Talk-in on the N9AJS Repeater 147.060 MHz

largest packet/digital group in the US. Creators . " cs

of the TNC-2 standard. Bensiits: newsiotter, sof- Come & enjoy a show by our "Quality" dealers!
ware, discount on kits/publications. $15/year For Tables: SASE to: Deanne Martin N9TEJ, 39 Lake Shore Dr. #14, Martinsville, IN 46151, 317-342-4307

US, $18 Can/Mex, $25 elsewhere Visa/MC.

When joining, mention 73, receive TAPR's . .

new book. Packet Radio: What? Why? How? ($9 Sell your product in 73 Amateur Radio Today
value) FREE! (817)383-0000. Mail:8987-309 Call Dan Harper today. . . 1-800-274-7373

E. Tanque Verde Rd. #337, Tucson AZ 85749-

9399. BNB765

SERIOUS ABOUT SOLAR POWER? The PVSP POCket Morse

starter kit comes with a 32 watl Solarex VLX panel

L
and a ten amp Sunlogic charge controlier. Special C d I
introductory price $275 plus $7 shipping. SUN- h%brew O e ralner
LIGHT ENERGY SYSTEMS, 2225 Mayflower NW, Learn Code Faster & Easier

Massillon OH 44647. BNB774 Better than code tapes

FOR AMATEUR RADIO DESIGNERS Take it anywhere to practice
R-390A—SALES—SERVICE—PARTS. Info AND BUILDERS Ideal for beginners to advance
SASE: MILTRONIX, P.O. Box 3541, Toledo OH « HF - QRP+ UHF « VHF - RCVRS

43608. BNB813 « XMTRS » QRO+ ANTS. - PROJECTS

FREE IBM SHAREWARE AND HAM CATALOG.
Morse Code Computer Interfaces, $49.95. DY-
NAMIC ELECTRONICS, Box 896, Hariselle AL
35640. (205)773-2758, FAX (205)773-7295.
BNB815

e

: . Features:
THE ANARCHIST'S BBS is a resource for * Code rates from 3 to 31 wpm Only

Anarchists, Investigators, Researchers, Computer T * Plays standard or Farnsworth. $29.00
Hackers and Phone Phreaks. Categories in- A et : * Dimensions 1" x 3.8" x 2.4"

clude: Computer Hacking, Investigation Tech- * Runs 40 hr on one 9v battery

niques, Telecommunications Technology and 3 Modes of Operation

Surveillance. Call (214)289-8328 for free trial 1. Continious fresh random code.
( selectable letter groups, ie A-Z, 0-9, and more)

TR, R e = ,, A 2. Random code pracltice tesL
( Check your accuracy against the answer key)
FCC COMMERCIAL LICENSE PREPARATION BULD IT-THEN DPERATE IT! 3. Interactive training mode
RADIOTELEPHONE-RADIOTELEGRAPH. Latest NEW I.DW
home study fast easy audio video. Q & A pool Deluxe Pocket
disks. FREE details WPT PUBLICATIONS PRICE! .
(800)800-7588. BNB840 Morse Code Trainer
| Quarterly $ 10/yr. 6 Modes of Operation $49.00
ELEETHUHIQS GRAB BAG! IEGD pieces of new M Canaats The deluxe unit has 3 additional modes
components: tndugtnrs. capacitors, diodes, resis- o K;ln To RFDHEIE:']INI:‘H’ Pradicts 4. Continious newly generated QSO.
tors. $5-ﬂﬂ pﬂslpaﬂ:!. hLL'l'HDHlCS. 2300 Zanker 2 F Chstﬁﬁ:l ﬂﬁ TI} Sul “ — ( New QSO are FM"I-E‘ ﬂ:mim]
Hl‘i. San Jose CA 95131. BNB855 i IH*‘ A'm F‘ﬂr Amllﬂl‘ B'th 5- Pl’lﬂii:l! t'ﬂdf exXams j“ﬂl Ilh lh‘ rl-ll
$15/yr. (Canada, Mexico) * $21/yr. (Intrl) | :E‘;:f;:‘nﬁd;.ﬂf:f;:ﬂ e
LOW COST HAM EQUIPMENT. Send stamp for . A - e : .
list. WA4DSO, 3037 Audrey Dr., Gastonia NC PO Box MLﬂkEWDOd CO 80226 Computer Aided Technology Visa&MC, Add §5 S&H
28054. BNB927 VISAsMC only: 1-800-5-HAM RIG | 10132 Monroe Dr., Dalias, Tx 75229 PH 214-350-0888

CIRCLE 286 ON READER SERVICE CARD CIRCLE 276 ON READER SERVICE CARD
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SWR < 1.2:1 acyoss the band
Gainof a 15 ft Yag

No dimension over 7 fi

40 dB Front-i0 Back Ratio
60° Hali- Beamwidih
Mounts directly o mast
Vertical or Horizontal Polarization

2meters $145, 220 MHz $14%, 70cm $115, Dual 146/440 S165

CIRCLE 380 ON READER SERVICE CARD

Weighs only 10 Ibs. Add S11 Shipping & Handling. Info 31.
Antennastest Order HotLine
@5mzmmm 801 373 8425

Hamcall online service gives you access to
over a million hams via your &
modem. U

each mnmh' Only $29.95
per year. Unlimited use - 24 hours a day -
you pay for the phone call.

800:282-5628 MHFAK 703:894-9141

E Route 4, Box 1630 - Mineral, Virginia 23117 =

CIRCLE 7 ON READER SERVICE CARD

Sell your product in 73 Amateur Radio Today
Call Dan Harper today. . . 1-800-274-7373

o,

1-800-563-5351

1-306-781-2008 FAX

- JAZZ UP YOUR REPEATER

* Give your repeater a variety of tail messages

* Pre-schedule announcements of special events
* Voice mail feature

* Control remotely via DTMF

*® Digital packet cluster info converted to voice

® In use world-wide

* Complete system -computer board and software for $259 U.S.

* Many interesting features - call for information package

Toll Free From USA

1-306-781-4451
1-306-781-2070

Direct
BBS

DIGITAL COMMUNICATIONS INC.

P.O. Box 293, White City, SK, Canada SOG 5BO

CABLE X-PERTS, INC.
— ml.'lF'I'ﬂ..lF HI.’!FT
Hﬂntutammwwaﬂtmmm BEFT
SIS EOUAL LOWLCSS IWRESISTANT JACNET S50FT .-IHFI
REXIIU MIL-SPEC DIRECT BURLAL JACKET ... AEFT ST
ARG FOAM 85% BRD UV RESISTANT JACKET ..o SAFT SAET
ARG Wi AX BLK, CLR, or SILVER JACKETAUY RES ... ..icvciiinise JVRFT ATET
RG 5840 SOLID CENTER COMDUCTOR .....conmimmamsimnissmmsiiimsi o) TIFT J6FT
RAG S84/ STRANDED CENTER CONDUCTOR. ... VBFT J8FET
AG 1420 DAL BILVER BRD TEFLDIM, ...ovrssisemermerersesssssasrererss 145FT 143FT
RG 2144 DAL BILVER BRI 1A JACKET ... L LAOFT 1.TOFT
ARG 11U FOMM PE SOLID CONDUCTOR B5*% BRD ... ... dBFT ABFT
450 OHM LADDER LINE 18GA SOLID CW COND... . JAFT JA3FT
450 0HM LADDER LINE 1606A STRANDED COW COPPER . ... JRFT ATET
LR 400 LOW LOSS CABLE oMY ENFT BGET
LA 600 LOW LOSS CABLE (SRLAR TO 157 HARDLINE)__ 1 ATFT  1.45¥T
LR 900 LOW LOSS CARLE TO S _ _dDEFT ADGFT
LA 1200 LOW LDSS CABLE (SABLAR TO TE™ HARDUINE)___ 4 55FT 454F7
ROTOR CABLE
531 BCOND (206 652F) for urs wp 1o 1258 BLE UV RES XT .  Z8FT 257
4050 BOOND (216 6720) for runs up t1o; X008 BLX UV RES KT ..  38FT BFT
1418 BCOND (274 8MB8) lor rurs wp o XO0R BLE LW REE JXT ..  5DFT ABFT
1BGA TINNED COPPERAC GRAYPYC JACKET ___ _ _  20OFT JRFT
1BGA TINNED COPPER 5/C GRAY PVC JACKET e 20FT 20FT
1BGA TINNED COPPER 7/C GRAY PVC JACKET ... s csmiaien BBFT 24FT
ANTENNA WIRE
14GA 168 8TH "SBUPERFLEX" UNINSULATED.......covnnis i i JEFT J4FT
14GA 7722 "HARD DRAWN"B8C UNINSULATED i JOFET O8FT
1464 S0LID “COPPERWELLDF UNINSLLATED o JOFT. oTFET
1464 SOLID "BARE COPPER" UNINSULATED ... D8FT OTFT
1264 1929 "BARE COPPER" UNINSULATED JARFT ASFT
16EA 2590 “BARE COPPER" PWC INSLLATED . __ 0GFT OTFT
14GA 41 3TBARE COPPER™ PWT INSLULATED e MNET DaFT
1264 5 BARE COPPER PWC INSALATED _________ ATHFT ASFT
DACRON ROPE DEL BRO 31" TT0s TEST . daFT JOFT
BALUNS PRICE
WEEL 11 DR AT 1 B0 AT TRANSFORAES TYPE 51 00EA
WaDU 111 10T CUSRT TYPE DIPCLE DR BEAM £ 00EA
DFaGIMAL GSFRY KIT &= DOEA
LADDERLOT .. s . ol S R S11S5EM
D.C. PQWEH suppuss
T1AMP W/EANAMNA PLUG TEHIWHII.LE .................................... $51.95EA
T4 ANP WHANAMNA PLUG TERMIMALS ..o ceiissasssnnins £71.05EA
20AMP WIBANAMNA PLUG TERMINALS ..ot persissast £88 G5/EA
WIRE
10GA 2C “FLEXIBLE® QILAGAS RESISTANT REDVBLK "21P* ... ALFT JABIFT
1264 2C FLEXIBLE® OILAGAS RESISTANT REDVELE “21P° . 20FT JRFT
1* TINNED COPPER BRAID SSFT 200 . __S50FT 600, 100FTS85.00
1Z TINNED COPPER BRAID____ SFT §1250 ____SOET S35 00 100FT S48 .00
CONNECTORS
FL 258 SILVERTEFLONGOLD TP 10PES 511,00 o o f v
W CONMNECTON SILVERGOLD TP 10905 £ 50 JEPwE €T 00
MORE ITEMS STOCKED
CABLE & WIRE CUT TO YOUR SPECIFIC LENGTH!
TECH INFO: m-su-ms FAX: 708-506-1970
113 McHenry Rd., Suite 240
Buffalo Grove, IL Eﬂﬂﬂﬂ 797
For Complete Literature Mall SASE -
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“DESIGNING A YAGI HAS
NEVER BEEN SO EASY!”

. #3 Amateur Radio Today, April ‘94
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Why spend big $% on unfriendly, overpriced
and very slow optimize-only software 777
Cluickyagl, the high speed, low cost, easy-to-use software
features auto design & optimize plus performance analysis.
With amazing accuracy, it will accommodate 17 elements,
Freq to 1 Ghz , mntg/boom and tapered element modeling,
folded dipole, scaler, and prints ail files, polar plots and
graphs. Both co-proc. & no co-proc. versions are included
For PC-AT w ! 40 K RAM, VGA, EGA, CGA, Mere and DOS 1.0 of higher

Quickyagi™ 1 $ 3025

By WATRAI

Add 53.00 s&h or §5 00 for non-UISA orders « Incl. Calisign w/order
oend SASE for complete info. » Usﬂhmkurh'trmlmrm

—ird M T s ke

‘ .‘. RAI Enlﬂrllrlsas (602) 435-6523

| 5638 W. Alice Av. Glendale, AZ 85302

WANTED: BUY AND SELL All types of Electron
Tubes. Call (612)429-9397, Fax (612)429-0282.
C & N ELECTRONICS, Harold Bramstedt, 6104
Egg Lake Road, Hugo MN 55038. BNB915

COMMODORE 64 HAM PROGRAMS 8 disk
sides, over 200 ham programs $16.95/$.29 stamp
gets unusual software catalog of Utilities, Games,
Adult and British Disks. HOME-SPUN SOFT-
WARE, Box 1064-BB, Estero FL 33928.

BNB917

RADIO REPAIR Amateur and commercial, pro-

fessional work. Fred Fisher WF9Q, 6866 W. River

Rd., South Whitley IN 46787, (219)723-4435.
BNB230

RF TRANSISTORS, Japanese transistors and
tubes need dealers, repair shops, kit makers, elc.
for 2SC1969, 25C2312, MB8719, MRF455,
MRF454, 25C2879 and more. WESTGATE
(800)213-4563. BNBS50

FREE HAM GOSPEL TRACTS. SASE.
N3FTT, 5133 Gramercy, Clifton Heights PA
19018.

BNB960

PRINTED CIRCUIT BOARDS for projects in 73,
Ham Radio, QST, ARRL Handbook. List SASE.
FAR CIRCUITS, 18N640 Field Ct., Dundee IL
60118. BNBS66

1995 ANTIQUE RADIO calendar; 1995 Classic
Amateur Radio calendar, $9.95 each., ACCES-
SORIES UNLIMITED, 160 N. Church, Mt. Pleas-
ant PA 156686. BNB990

ROTOR PARTS ROTOR SERVICE, ROTOR ac-
cessories: 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

NEW! The Handy HamBook by K2ZEWA. 200
pages, 5-1/2" x B-1/2". Technical data and practi-
cal info including formulas, tables, nomographs,
charts, operating aids and much more. Only
$12.00 + $2.50 S/H. NJ residents add 6% tax.
Romanco, POB 34, Milltown, NJ 08850-0034.
BNB997

Home Automation Become a dealer in this fast-
growing field. Free information, (800) 838-4051.
BNB1000

Emergency Communications T-Shirts in large
letters on back with Federally Licensed Radio
Operator insignia on front. 100% cotton in Large,
XL, XXL. $18.00 1-800-435-3528. BNB1002

Avcom PSA-65A Spectrum Analyzer Battery-
powered ponable 2-1000 MHz w/ 10 kHz resolu-
tion filter and carrying case. Purchased for $3,400
less than two years ago. Used briefly to set up
one cable TV Installation. Best offer over $2,000
or trades for 486 PC. Ira, (212) 749-7170 after 6
p.m. BNB1003

SELLING: Motorola T1930 10 meter transmitier
chassis; P350 RF unit; P353 modulator; P351,
P352 power supplies. Joe, (708) 966-4835.
SELLING: Motorola 900 MHz, AM single-channel
commercial transceiver, best offer. Klaus, (708)
966-4835. WANTED: Working ICOM IC-3A or IC-
3AT. Klaus WB9YBM (708)966-4835. BNB1004



witn e 8885 170 nerin wieon one | 2 VIeter Portable |Field Day Beam?

#132, Columbus OH 43228-1263. BNB1005 ATTrow (shaft) Antenn Took 10,15, 20. and 40 met Eﬂ Field Da
OW ( ) d They went up m?ﬂe trcegl;s easy as uarf:s.ui In?-. G:E"u’
This 18 the one you have heard about. took car: of everything close and the |quuan:5 made

——

Native Ukrainian wants 1o be vour Tech Rep in Changes from a walking stick to a my QRP a big signal for the lon hop east and west. On
Y P 4 element beam in | E“%h € 2 minutes. - [i,'and 151 Fgmru%:hi [ had a conduil an a HalfSquare!

Ukraine or Eastern Europe. Fluent in four 1an- | Strone & Light Weight )
§ 3 PNV guan I0M 15M 17M 20M 30M 40M A

guages, BSE degree, highly skilled in IBM/DOS Simply the Best _ -
hardware/software networking, LF to UHF com- Arrow Antenna Ind“dﬂ I ] . ﬁﬁh:]—filﬂ.t:ﬁ.rﬂﬂ::hg[t ljfﬁjs? :;‘JUMF& 5
munications, antenna and transceiver design. | 1461 Peacock Pl SHPPIRE  203) 663-5485 AntennasWést ' “nrdfr ottt
Training or temporary work in the USA to leamsn | Loveland, CO 80537 Fax (303) 663-5065 | § .. 50062.S. Provo UT 82605 801-373-8425
your products OK. KC1VF/USSWE, (703) 231- CIRCLE 80 ON READEH SERVICE CARD CIRCLE 282 ON READER SERVICE CARD
6478, P.O. Box 2490, Christainsburg VA 24068.

BNB1006

o eV SELL YOUR PRODUCT IN 73 MAGAZINE
:::ETEFE;;!EE-:HHE[; q;.lzity Mmafmw. pre- CALL DAN HARPER 300'274'7373

1960. (503) 231-9708, or P.O. Box 42351, Port- —
head OR 97242, BNB1007

SCANNER SOURCEBOOK: Nationwide Directo- | W ELECTROMAGNETIC FIE LD ME TER \ 4
ry ol products available for your scanner, Over Reduce exposure to potentially harmful : .

400 listings. 42 pages. Send $12 or an SASE for electromagnetic fields. AlphaLab's handheld TriField™
info. GRIFFIN RESEARCH, 16333 Harbor #110- Meter measures AC electric fields, AC magnetic fields

: and radio/microwave power density. Find ground faults,
B, Founiain Veloy CA 270623311, ENEI000 AC current wires or measure high-field generators with

the Magnetic setting (.2 — 100 milligauss, 60 Hz); identify
70-cm ATV REPEATER for sale. Call Russ at | poorly grounded or shielded equipment, high VDT or
901-272-8455 for details. CServe id 71264,300; fluorescent light fields, distinguish hot vs. ground wires
fax 901-272-8583. BNB 1009 with Electric setting (.5 — 100 kV/m, 60 Hz); measure
antenna radiation patterns, leaky microwave ovens, etc.

ICOM IC-R100 communications receiver. 0.5 MHz on Hngﬂcrnwara setting (50 MHz to 3 GHz, .01 to 1
i mW/em#<).

to 1800 MHz (no gaps) tunes all cellular freqs. Electric and magnetic settings are omnidirectional,
New-in-box with full warrantee. $625. John | measuring full magnitude of fields without the need to
KB7ZUI, Box 108, Scotts Mills OR 97375; (503) | reorient the meter. Price of $145 includes delivery and
B73-2256. BNB1010 one-year warranty. _
Alphalab, 1272 Alameda Ave, Salt Lake City, UT 84102

GMRS-UHF COMMUNICATION to 50 watts with Call (801) 532-6604 for speedier service or free =
no test license. Great new way 10 keep in touch literature on alectrumagnutlc I'Edth-IEﬂ health risks. e S
with non-ham family members. Send for free info
on the great new radios for GMRS. SPORTS
COMMUNICATONS, Box 36, Scotts Mills OR

97375; (503) 873-2256. PRt I_IVE W VIDEO'
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CABLE X-PERTS, INC.

_.'_ﬁ___! DC POWER SUPPLIES REGULATED

SECOM-6

CODE 5 News and Petition information. SASE to $29.95/cach
KB7PNQ, 503 Dubois Atreet, Cheney, W:NQ::}:TE. Micro TV Cameras, Micro Video SIEEE

Transmitters, Receivers and low cost '

Downconverters. i SECOM-11
HAM RADIO CDROMS PLUS 800 other CDROM Araten TV $61.95/each
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Uncle Wayne’s Bookshelf

REFERENCE

TAB2Z701 Transmitter Hunting by Joseph Moell
and Thomas Curlee Radio direction finding simpli-
fied 519.95

UE202 RTTY Today &y Dave Ingram Modern
guide 1o amateur radioteletype. $8.95

MMHED3 First Book of Modern Electronics
Unigue projects that are money saving. $12.95
09022 The World Ham Net Directory by Mike
Witkowshi New—2nd edition Introduces the special
interest ham radio actworks and shows you when and
where vou can uae them in §9.50

WGPET158 1994 North American Callbook
The 1994 Nonth American Callbook lists the calls,
names, and address information for 500,000+ li-

censed radio amateurs in all countries of North Amer-
ica. 529.95

MMH24 Radio Handbook, 23rd Ed. by William [
Orr WESAJ 840 pages of everything you wanted 10
WGP1234 1994 Inlernational Callbook The
new 1994 lnternational Callbook lists 00,000+ k-
censed radho amatcurs in the countnes outside North
Amenca. It covers South America, Europe, Africa,
Asia, and the Pacific area (exclusive of Hawaii and
the LS, possessions), $29.95

TAB10 Heath Nostalgia by Terry Perdue KSTP
124 page illustrated history of the Hemth Company.
Includes many fond memories contributed by long-
ume Heathkit emplovess. 59.50

12E76 Basic Electronics Prepared by the Bureas
of Naval Personnel Covers the important aspects of
applied electronics and electronics communications.

12E41 Second Level Basic Electronics Pre-
pared by the Bureau of Navel Personnel Sequel 10
Basic Electronics, thorough treatment of the more ad-
vanced levels of applied electronics. $9.95

01D45 The Illustrated Dictionary of Electron-
les, 5th Ed by Rufus P. Tumer and Stan Gibilisco
An exhaustive list of abbreviations, and appendices
packed with schematic symbols and conversion ta-
bles. 526.95

20N091 Most-Often-Needed Radio

and Servicing Information, 1826-1938, Vol-
ume One compiled by MLN. Britman An invalusble
reference for anyone involved in Vimage Radio
restoration. S11.95

20ND96 How To Read Schematics (4th Ed.)
by Donald E. Herrington Written for the beginner
in electronics, but it also contains information
valuable 10 the hobbyist and engineening technician.
51495

WLSWOCP Radio Operator's World Atlas by
Walr Stinson, WOCP This 1s 2 compact (5x7), de-
tailed, and comprehensive workd atlas designed 10 be
i constant desk top companion for radio operators,
$17.95

20N020 Secrets of RF Circuit Design by Joseph
J. Carr Wrillen in clear non-technical language,
covers everything from antennas to transistors.
$19.50

DP218 73 Magazine Index 1960-1990 A com-
plete index 10 every anticle published in 73 Magazine
through 1990, Book 515.00 DP919 IBM software
(specify type) 520.00

DP218 Product Reviews Since 1945 Contains
an index 10 3,400 product reviews that have sppearad
in ST, CQ, HR. 77 and Radcom. Book $12.95 IBM
Software §.25 $10.00

BB10036 1994 World Radio TV Handbook
600p. Country-by-county listings of long, medium
and shortwave broadcasting stations by frequency,
time, and language Includes world satellite broad-
casts, world broadcasts in English. broadcaster ad-
dresses, transmitter site mape, and 2 1o of other valu-
able listening information. All that for only $29.
Amaring' $20.00

TB15670 Troubleshooting & Repairing Com-
pact Disc Players by Davidson. 488 p, Every-
thing and a half you'll need W know to service these
confounded things, There's u mint o be made fixing
CD players, hi-fi systems und VCRs. 525.00

UTC7201-T Technical Book Buyer's Guide,
2nd edition, Lopez & Cloaey. United Techbook,
355p. If you are into reading, you'ne gOVAg 10 eRjoy
this book catzlog. [n iells you what's in a ton of mter-
sting books. Techmcal books. All kinds of technolo-
gics. Wanna know sbout chaos, ditigal signal pro-
cessing, eleciric cars, computers? S20

TAB11065-1 Mastering Radio Frequency Cir-
cuits by Joe Carr, 411 p, If you're interested in
learning about radho components and circuils, this
book is gremt! Plus there ane 2 ton of sumple circuits
you ¢an burld It explans bow cromts work, shout
test equipment, receivers, the works This will take a
lot of the mysiery out of how radios work___the casy
way. This will be on¢ of your bener $20 ham invest-
ments, $20.00

SHORTWAVE

NBPAWS4P 1994 Passport to World Band
Radio by International Broadcasting Services,
Lid You'll get the lstest station and lime gnds.
§517.95

URS1S Shortwave Receivers Fast and Pre-
semt edited by Fred J. Osterman Guide w0 200+
shonwave receivers manufactured in the last 20
years. The Blue Book of shotwave radio value.
58.95

07R25 The RTTY Listener by Fred Osterman
New and expanded. This specialized book com-
piles issues 1 through 25 of the RTTY Listener
Newslenrer. Contains up-io-date, hard-1o-find mfor-
mation on advanced RTTY and FAX monitoring
techniques and frequencies. $19.95

089542 The Scanner Listener's Handbook
by Edward Soomre N2BFF Get the most out of
your scanner radio. $14.95

CABTIO Tune in on Telephone Calls by
Tom Kneitel K2AES Formatted as a frequency list
with detailed description of each service and it= lo-
cation in RF spectrum. $12.95

UE205 Guide to (RTTY) Sta-

tions by J. Klingenfuss Updated book covers all
RTTY stations from IMHz-30MHz. Press, Mili-

NEW BOOKS

AR3177 The ARRL Spread Spectrum Source
Book. From a deceptively simple beginning, a

group of experimenters s2t oul to develop first
theoretical and later mnl systems for rpn:.d

process whereby amatcur spread
gﬂd from the drawing board 1o |

TAB11077-8 Encyclopedia of Electronic Cir-
cuits (Volume 5) hy Graf & Sheets, 753 pages. Any-
one who likes 10 build stfl will go bananas over this

tary, Commercial, Meteo, PTTs, embassics, and
more. 512.95

CRBASG Air Scan Guide to Aeronautical
Communications (Sth Ed.) by Tom Knrirel
K2AES Most comprehensive guide 10 mononng
US seronautical commumications. Covers all Cana-
dian land airpons and seaplane hases, plus histings
for Central America, the Caribbean, North At-
lantic, and the Pacific Termitories, 514,95

O7AE6 Aeronautical Communications
Handbook by Robert E. Evans Exhaustive,
scholarly treatment of shontwave acronautical bis-
tening $19.95

CRABTSRA The “Top Secret” Registry of US
Government Radio Frequencies (Tth Ed.)
by Tom Kneirel K2AES This scanner directory has
become the standand reference source for freguen-
cy and other imponant information relating to the
communications of federal agencies. $19,.95

CRBFCF Ferrell's Confidential Frequency
List, New Revised Editlon compiled by
A.G. Halligey All frequencies from 4 MHz-28MHz
covenng ship, embassy, arco, Volmei, Interpol,
numbers. Air Force OneTwo, more. $12.95

15A002 Scanner and Shortwave Answer
Book by Bob Grove Most frequently asked

questions by hobbyists. $13.95

CRBNDS National Directory of Survival
Radio Frequencies by Tom Kneitel K2AES
Handy and concise reference guide to high intercst
commumcations frequencies required by survival-
ists. $8.95

CRBSM1 Scanner Modification Handbook,
Vol. 1 by Bill Creek provides straightforward
step-by-slep instructions for expanding the operat-
ing capabilities of VHF scanners. $17.95

CRBSM2 Scanner Modification Handbook
Vol. 2 by Bill Creet Here 8 5—a companion 10
Vol | In faci, Vol. 2 has a soonon that provides
mproved approaches and updated wechmques for
the mods in Vol. 1. There's 18 new exciting modi-
fications for popular scanners, $17.95

AR4025 Beyond Line of Sight. This book
shows why, as we know today, VHF radio waves
can travel thousands of miles. Shows how hams
discovered or pushed forwand the discovery of the
propagabon modes that make VHF DX possible:
tropo, sporadic-E. aurora and auroral-E, metcor
scatier, F-Layer propagation, transequatonial prop-
agation and earth-moon-eanh. $12.00

XTAL-1 The Crystal Set Handbook by Phil An-
derson WXL, Want to give a kid an exciting pre-
sent? Or maybe yourself? Crystal sets are alive and fun
Here's 2 whole book packed with crystal set circuits
that anyons can bsld. You may pet inlerested enough
w0 join the Crystal Set Society and get their newsletier,
Hu'lrnmutm!lhm:mu:ﬂm okay? 133
pages S10.95

TAB 339643 Tuning In To RF Scann

Police w0 Saellive Bands. Bob Kay. 150p 1994, Tub
Books. This is a wonderful book for the VHF-UHF
scanner listener, 1t explains about the various radio
bands, antennas, the laws, and lists frequencies for
every i service . . . including the Secret Ser-
vice, FBL. malitary, m&.m Fish & Wildlife, Mc-
Domald’s order windows, muclear search wams, rail-
mads, Russaan satelistes, Treasury Depl., wireless mi-
crophomes for concents, and so on. $14.95,

TAB 447748 The Shortwave Listener's Q&A
Book—Everything you need 10 know 10 enjoy Shon-
wave Listening. Anita McCormick. 142p 1994, Tab
Books. Choosing receivers, accessories, antennas, fre-

quencies, and getting QSLs. SWL is an exciting huH:}r
that's what gol me interesied in hamming .
"ill'l.}'l: S12.95

“SEEK YOU™ by The Ham Band —The tithes incinde
“Always oa the air”, “On the Moaday Evening Gray-
lime”, “Radio Widow™, “The Trip o Daywon™, “The
Contest™ and seven more. The ham mdio CD staned s
2 hit of a joke by Andrew and Lissa Huddlesion who
quickly discovered that there we many experiences thal
radio hams go through which are interesting enough w
sing ubout. The result is a concept CD that tells a little
story about the life of 4 typical radio amateur and his or
her problems with the family when the obsession be-
comes oo great! The Ham Band includes some world
famous musicians: the legeadary pedal steel player,
Buddy Emmons, the pianist “Pig™ Robbins and the
drummer Keany Buttrey who both plaved oa Bob Dy-
lan’s Nashwilie albums. Tommy who plays bass
and guiter on many of the songs was a member of Bud-
dy Holly's band.  This is an extremely entertainng CD
and will strike a chord with any radio ham, SWL or
XYL—an ideal present! SYCD 515 SYTAPE 510,

WAYNE'’S PICKS =

SS8756 Wamning! The Electricity Around You
May Be Hazardous To Your Health by Ellen
Sugormon An invalushle smde io the nsks of elecuo-
magnctic fizlds, and steps you Can take to protect
yourself and your family. S1L00

IBBE57 Dumbing Us Down: The Hidden Cur-
riculum Of Compulsory Schooling. by John
Gt 11 you enjoyed “Declare War", you'll enjoy this
wlso. A Wayne Green recommended reading. $9.95,

WG2 The Million Dollar Video LUncle Wayne has
made a video which explaias how just about any
company can increase sakes by over a milhon dollars
just through the sneaky (aka intelligent) use of pro-
motion. As a3 maganne editor and publisher he e1-
plains in detal how vou Can manipulate these peaple
0 give you tons of free advenising Afier all, when
one new product release in a magazine can bnng in
sules equivalent 10 o full page paid ad, vou need 1o
know how o take advantage of this gold mine. Video
of Uncle Wayne showing you how 10 beat the system.
Order 31 million Video, 539.95

SOFTWARE ==

GGTE Morse Tutor From beginner 10 Extra class
in easy self lessons. Code speeds from | 1o over
100 words per minute. Standard or Famsworth mode.
Adjusiable tone frequency. Create your own drills,
practice or actual exams, Exams conlorm o FCC require-
ments. 5 1/4" floppy for IBM PC, XT, AT, PS/2 or
compatibles.

GGSYS Morse Tutor 525 Disk 519.50
GGIZ Morse Tutor 357 Disk 519.50
GGADYS Advanced Edition 525" Disk 52995
GGADV] Advanced Edition 315" Duk S1985

20N021 No Code Ham Radio Edecation Package
Compuier software package. Includey sded in-
struction software (IBM compatible), 200 page Ham Ra-
dio Handbook . 529,95

Lanze Code Programs—{Available on 5 1/4" *

disk.) Inexpensive complete sdy puide code programs
for both the Cod/1 28 Commodores and the 1BM compati-
cholce answers, fomakes, schematic symbols, dagrams,
3ad umsised (VE) cmple wst.

IBM Pard Commodore Pans Price
Novice LZIBMOY  LZ00MOI S1495
Tech LZIBMO2  LZO0OMO2 S14.95
General LZIBMOA LZCOMO03 514,95
Advance LZIBMIM LZC0M 519.95
Extra
(New Pool)  LZIBMOS LZCOMOS 51995

* Add $2.00 for 3 172" Disk

LZIBMOG, LZCOMOE IBM/Commodore Tech No
Code—Lanze Code Program (ontains all the amtho-
nred FOC guesbons and amswers wied mn icsting formebas,
schematic symbols, diagrams, and iest [or passing
the new Technician No Code license.

IBEMS7 Amateur Radio Part 97 Rules New Edition,
complete FCC rules, §9.00

VIS Study Cards Compact, up-to-date Flash Cards
with Key Wonds, Underlined, Quiz on back. Formulas
worked out. Schematics at your fimgertips. Used
SUCCESSFULLY by ages 610 81!

NOVICE ViSOl S11.95
TECH VISi2 10.95
IGENERAL VIS03 9.95
ADVANCED VIS4 15.95
EXTRA VIS0S5 14.45




ARRL BOOKS

AR1995 ARAL 1995 Handbook (71st Ed.) Fea-
tores: added DSP, improved treatment of P and Pi-1,

all new all-trgital-logac, plus lots more. S30L00

AR1086-4 ARRL Operating Manual (4th Ed) In-
formation oo how 1o make the best use of your station,
ncluding: interfacing home computers, OSCAR, VHF-
UHF. S18.00

AR3657 QRP Notebook by Dave DeMaw W1FR
gmsunu construction projects for the QRP operaior,
10,00

AR3207 W1FB's Design Notebook by Dave De-
Maw WIFB Rilled with ssmple practical progects that
can be buill using readily available components and
common haad ols. S10.00

AR0402 Solid State Design Good, basic mforms-
Boa, corcull designs and applicabons; descriptions of
receivers, ransmutiers, power supplics. and 291 equip-
menl. $12.00

AR4173 Now You're Talking! All You Need To
Get Your First Ham Radio License (2nd Edition)
A complete study puide for the Technician and Novice
wrillen exam, Practical information every beginner
needs is written clearly and simply and in small doses,
$19.00

AR4718 ARRL Repeater Directory 1993-1994
19,000+ listings with digipesters, bandplans, CTCSS
(PL{TM)) tone chari, frequency coordinators, ARRL
special service clubs, and beacon listings from 14 MHz
0 24 GH S6.00

AR3398 The DXCC Companion by Jim Kearman
KRIS Spells omt in simple, straghtforwand terms what
you need o be 2 seccessiul DXer. S8.00

AR1250 Log Book— Spiral $3.50

AR2197 ARRL Data Book Valuable aide 1o the RF
design engineer, lechnician, radio amateur, and experi-
menter. S15.00

—_—

AR26() Transmission Line Transformers (2nd Ed.)
by Dr. Jerry Sevick W2FM | Practical designs and spe-
cific imformation on construction techmqgues and
sources of material. $20.00

AR3851 Hints and Kinks Ideas for seting up your
gear for comfortable, efficient operation. $10.00

ARAL License Manuals Complete FOC question
pools with answers,

AR4181 Technician Class $ 600
AR4688 General Class $12.00
AR3274 Advanced Class § 500
AR3282 Extra Class $ B00

AR3185 The Satellite Experimenter’'s Hand-
book, (2nd Ed.) by Martin Davidoff K2UBC Ex-
panded and revisad Focuung on sateflites built by and
for the ipternational radio amateur community. 520.00

ARXY Your Gateway to Packet Radio (Ind Ed.)

Tells everything you need 10 know about this popular
new mode. $12.00

AR4645 Satellite Anthology The latest informa-
tion on OSCARS 9 through 13 as well as the RS satel-
lites, the use of digital modes, tracking antennas,
RUDAK, microcomputer, and more! $10,00

AR4483 Weather Satellite Handbook (4th Ed.)
by Dr. Ralph Taggart WBSDQT Expanded and revised
o reflect 1oday's weather-fax satellite wechnology.
$20.00

AR4653 Companion Software for Weather
Satellite Handbook 3 1/4° MS-DOS Floppy. $10.00

AR2083 Complete DX'er (2nd Ed.) by Bob Locker
WOKT Learn how 1o hunt DX and obtain hard-1o-get
QSL cards. $12.00

AR3762 Your QRP Operating Companion

No special ngs or expensive equipment (o enjoy the ex-
citement and challenge of low-power operating. $6.00

ANTENNAS -

UE220 The Easy Wire Antenna Handbook by
Dave Ingram K4TWI. Gives you all of the needed di-
mensions for a full range of easy 1o build and erect “sky
wires " §9.95

WGPE7034 All About Cubical Quad Antennas by
William Orr ond Stuart Cowan “The Classac™ on Quad
matchng systems. New data $11.9%

TAB 3270P Practical Antenna Handbook—Second
Edivon, 1994, Joseph Carr, Tab Books. This 560-page
book 15 2 real treasure. Joe starts with the fundamentals of
untenna and feedline theory, explains aboul propagation
of all kinds, and then provides a ton of easy anienna con-
struction projects. [t covers antennas and feeders for all
bands, You'll have a ball with this book. By the way, the
explanations are simple and well illustrated, with some
math where it's unavoidable, bol it won'( bog you down.
It even has the Z1-Special antenna, which T've used on
20m with some spectacular DXing sucoess. It has an ex-
traoedinanily low angle of radiation and made it so | could
always work the rare stff first .- Wayne. S26.95,

AR4T34 ARRL Antenna Book The new |6k Edon
repeesents the best and most haghly reganded information
on anienna fundamentals, tnesmissson lines, design, and
construction of wire antennaes. S30.00

AR0194 Antenna Compendium Vol. 1 Maerals
on verticals, quads, loops, yagis, reduced size antennas,
baluns, Smith Charts, antenna polanzation. 510,00

ARZ2545 Antenna Vol. 2 Covers ver-
ticals, yagis, quads, multsband and broadband systems,
antenna selection. $12.00

AR2626 Companion Software for Antenna Com-
pendium Vol. 2 5 1/4” MS-DOS (oppy. $10.00

UHF/VHF/PACKET

TAB3222 The Packet Radio Handbook (2nd
Ed) by Jonathan L. Mavo KR3T ©_the defmitive
guide 10 amatzur packet operation.” —Gwyn Reedy
WIBEL Only $16.95

20M019 U.S Repeater Mapbook by Roberr Martin
The Guide for traveling radio amateurs. $9.95

TP0OO] The Basic Guide to VHF/UHF Ham
Radio by Edward M. Noll Provides a first rute in-
rroduction to the 2.6 and 1.25 meter bands as well

BOOKS FOR BEGINNERS =

02D42 Digital Novice by Jim Grubbs Geared to
make you 2 more knowledgeable panticipant. $8.50

WS5GWNC Technician Class License Manu-
al: New No-Code by Gordon Wesr This book
covers everything you need W become 2 Techni-
cian Class Ham. Every question and answer on the
examnations s found m this one book. FCC Form

610 application. $9.95

AR4017 Antenna Compendium Vol. 3 More verti-
cals, yagis, quads, plus loops, amrays, mobile, direction
finding. controlled currents, installaion,
overloads, plus 40 new articles for beginner's 10 ad-
vanced S14.00

AR2618 W1FB's Antenna Notebook by Dave De
Mow WIFB Gei the best performance out u[nlﬂ'lmt
wire aniznnas and verticals. Build mmners and SWR
bodges. 510.99

WGPST107 All About Vertical Antennashy William
(rr Comprehensive coverage of amateur communica-
tons. $11.95

WGPB7042 Beam Antenna Handbook hy William
Orr and Stuarr Cowan Everything you need 10 know
about beam design, construction, and operation, $11.95

WGP87077 Simple, Low-Cost Wire Antennas
For Radio Amateurs v William Orr and Smart Cow-
an All New! Low-cost, multi-band antennas; inexpensive
beams. “Invisible” antennas for hams in “ough” loca-
tions! New data S11.95

ARZ200 Antenna Impedance Matching by Wilfred
N. Caron Most ive hook writien on osmng
Smuth Charts m solving impedance matching problems.
ARD410 Yagi Antenna Design A Hom Radio senes
polished and expanded by Dr. Lawson. 51500

AR2995 Reflections will help dispel the hali-truths
and outright myths that many believe are true about
transmission lines, standing waves, antenna mitching re-
flecied power and antenna uners. 520.00

AR3118 Reflections—Soltware for IBM 5-1/4"
S10.00

as 23, 33, and T0cm. 56,95

AR3959 Your Packet Companion Perfoect for the
packet newcomer. 58.00

AR3878 Your VHF Companion Explore the fas-
rating acuvities on the VHF bands, FM and repeaters,
packet, CW & SSB, Satellites, ATV, traasmutter huni-
ing and more. 58.00

03R02 RATTY Today by Dave Ingram K4TWJ Most
comprehensive RTTY guide ever published. 58.50

01AB7 Shortwave Listener's Antenna
Handbook Primer antenna theory. $11.95

AR4432 W1FB's Help for New Hams [
Doug DeMaw WIFEB Complete for the newcomer.
Put together a station and get on the air. $10.00

AR2286 First Steps in Radio by Doug DeMaw
W1 FB Senes of QST anicles. 56.00

AR3169 QRP Classics Compilation of ARRL pub-
hcations oa buikding receivers, transmifiers, trams-
ceivers, accessones. S12.00
AR4270 FCC Rule Book A must for every active
radio amateur 59.00

ARU356 Morse Code: The Essential Language by
L. Peter Carron, Jr. WIDKV Expanded and revised in
its 2nd edition. How o handle distress calls heard not
only on the hambands but on maritime and adrcraft fre-
quencies. $6.00

AR4114 Low Profile Amateur Radio For the Ham
who lives where antennas are frowned wpon. From had-
mg your anicnaa 0 operating with low power. This
books tells you how 1o get on the air using these ech-
niques—and others —without calling aftention o your-
self. 58.00

AR3983 Understanding Basic Electronics An AR

RL book. 314 big pages. This explains everything very
simply: the math, DC, AC, transistors, even tubes
(wow!), Dirt cheap at $17. Isn't it about time you un-
dersiond the fundamentals? S17.00

CODE TAPES

73705 “Genesis” $5.95

5 wpm—This beginning tape, takes you through
the 26 letiers, 10 numbers, and necessary punc-
tuation, complete with praciice every sicp of the
way.

73T06 “The Stickler® $5.95

6+ wpm-—This 1s the practice tape for those who sur-
vived the 5 wpm tape, and it’s also the tape for the
Novice and Technician licenses. It is comprised of
one solid hour of code. Characters are set at 13 wpm
and spaced at 5 wpm,

73713 "Back Breaker® $5.95
13+ wpm—Code groups again, at a brisk 134
wpm s0 you' Il be really at ease when you sit down

in front of a sieely-eyed volunicer examiner who
starts sending you plain language code at oaly 13
per.

73720 “Courageous” $5.95

20+ wpm Congratulations! Okay, the challenge of
code is what's gotten you this far, so don’t quit
now. Go for the extra class license. We send the
code faster than 20 per.

73T25 “The Mind Boggler" $5.95

25+ wpm Fiendishly generated by kindly old
Uncle Wayne for hams with a strong need for sell
punishment. Once you've conguered 25 per le
Unk know if you need a 50 wpm tape.

WAYNE WRITES

WG1 We The People Declare War Oa Our
Lousy Government—360p soft cover. This is
Wayne's repon 10 the New Hmhrr; Economuc
Development Commission explaming what the ma-
jor problems are facing both New Hampshire and
the country, and proposing simple, inexpensive so-
lutions. Wayne proposes a simple way to have gov-
ermnmeni departments happily cut their expenses by
50% within three years: how to cut the cost of incar-
cerating prisoners by over 90%; how to end welfare,
how 1o reduce the delicit; how 10 cut medical costs
and improve health care; how w0 cut school costs
and improve schools. An ahsolute steal at 513

WG4 20/20 Foresight —Twenty 16p updates on

the Declare War book—320p. Funther proposals
for solving cntical Amencan problems, such as a
new approach 1o financing small businesses. how 0
finance Russia and other countries and make a prof-
it doing i the real dope on bioelecromagnetics, a
new kind of polytechnical umiversity, a new elec-
romics technology, why Africa is in such a mess,
why Perot bombed, how 10 have ttion-free univer-
sities, & plan for making C turm honest, elc.
Plenty more. One of the best $10 you'll ever spend.
Ridiculously priced at $10.

WG5S Submarine Life in WWII—60p. Wayne's
story of his adventures on the USS Drum SS5-228
on five war patrols in the Pacific in 1943-45.
What's it really like on a submarine when you're
being depth :Inged" And what's the day-to-day
life on & submanne like? Did you see the movie
Das Boot? This is a collection of stones originally
published in the Drum Newslenter. Exciting swuff
and only $7.50.

WG6H Uncle Wayne's Caribbean Adventures—
96p. Wayne's adventures scuba diving all around
the Caribbean, visiting ham operators, and sight-
secing. If you're interested in how 10 travel eco-
nomically, you'll get some greal ideas from this.
Wayne and his wife Sherry sure know how 0 trav-
¢l economacally. He stans out with his “Diving, the
Wimp Spor.™ You'll love their visit 1o 11 islands
in 21 days nip. A measily $7.50

WGT Uncle Wayne's Travels—52p. Wayne trav-
els 10 Russia, London, Aspen, St. Pierre, Munich,
Vienna, Krakow, and ue without it costing
nearly a8 much as you might think. Cheap for you
too, at $5.00

I-Uncle Wayne’s Bookshelf Order Form-l

You may order by mail, telephone, or fax. All payments are to be in
US funds. Allow 3 weeks for delivery.

l item Title Qty. | Price Total
 All US orders add $5.00 shipping— SHIPPING
shipped UPS, (Please provide stree! address )
Make chacks payable 1o “Uncle Wayne's Bookshelf = TOTAL

I Foreign Orders: Choosecne: [ surtace snigpng [ ar sngpng

(Surtace delvery may take 2 1o 3 months. |
I Nota: The actusl loragn shipping costs will be additionsl 10 reguiar Shipping and handing fees.

Name

I Street

I City Steai 1T < e My i
TOTAL § [ Check/Money Order
JAE [OMC CVISA $10 minimum for credit card orders
Card # Expiration Date
Signature Phone #

I Telephone: (603) 924-4117 (800) 234-8458 FAX: (603) 924-8613 YW= I
Mail: Uncle Wayne's Bookshelf, 70 Route 202N, Peterborough, NH 03458
L——--—-----J
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SOFTWARE SYSTEMS CONSULTING

SSC has begun shipping version
4.0 of the PC GOES/WEFAX soft-
ware/hardware system. PC GOES/
WEFAX 4.0 is for the IBM PC and
compatible computers and allows
users o receive and process weather
satellite pictures directly from weather
sateliites on VHF, microwave, or from
shortwave frequencies.

The package includes a radio fac-
similie modem that connects to the PC
serial port and to the radio receiving

equipment, image processing soft-
ware, a comprehensive 300-page
manual, broadcast schedules, an or-
bital prediction system, and a tutorial
audio cassette,

Suggested retail price for the pack-
age is $250. For more information or
to order visit your favorite dealer or
contact Software Systems Consulting,
615 S. El Camino Real, San
Clemente, CA 92672; (714) 498-5784.
Or circle Reader service No. 202.

ADVANCED ELECTRONIC APPLICATIONS

AEA has announced delivery of
Log Windows 2.0. Logging, rig control,
and DX cluster
monitoring with
award tracking
and reporting—
it's all part of
AEA's newest
Log Windows
2.0.

This new ver-
sion is compati-
ble with PC
PackRatt for
Windows ver-
sion 2.0 as well. Antennas can be
tuned to the short path, long path, or

any other direction with the simple
click of a mouse. A new database
browser allows you to sort and print
logs by any criteria. Users can also
enjoy on-line Callbook databases at
any time.

There are additional features to this
product far too numerous to mention.
The suggested retail price for Log
Windows 2.0 is $99. Upgrades are
available. For more information or to
order, visit your favorite dealer or con-
tact Advanced Electronic Applications,
Inc., PO, Box C2160, Lynnwood, WA
88036; (206) 774-5554, FAX (206)
775-2340. Or circle Reader Service
No. 203.

This new radio Is a 2 meter
FM data receiver that will run all
data rates through 9600 straight
out of the box.

Simply attach a TNC cable,
antenna, and 12VDC supply and

MFJ

The new MFJ-B621 Data Radio will
monitor “packet only” on your favorite
packet channel for continuous 24-
hour-per day duty. It won't stop moni-
toring packet unless you want it to.

TOOL PAK
Tool Pak has introduced the new

you're receiving high-perfor-
mance emor-free packet. The unit
is priced at $119.95. For more infor-
mation or to order contact MFJ Enter-
prises, Inc., PO. Box 494, Mississippi
State, MS 39762, (601) 323-5868,
FAX (601) 323-6551. Or circle Reader
Service No, 2086,

Tool Vest for the senous radio amateur.
The Tool Vest is designed for the work-
er who wants all his tools conveniently
available without compromising safety.
The Tool Vest easily fits over clothing,
adjusting to a wide range of sizes with
four expandable side release buckles.
It is particularly well-suited for working
in high places.

20 front pockets organize those
tools you always need. One large rear
pocket is accessable from both sides.
Bright panels front and rear aid visibili-
ty.

The Tool Vest is priced at $54.97.
For more information visit your favorite
dealer or contact Tool Pak, 7307 82nd
St. Ct., SW Tacoma, WA 98498, (206)
584-4914, FAX 589-1091, (800) 258-
8458. Or circle Reader Service No.
207.
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The rig features 35 watt high
power output, 20 kHz wideband
IF, wide frequency range from
430-450 MHz and solid state
diode TX/RX switching. A full

AZDEN

Enjoy true 9600 baud packet radio
on 440 MHz with Azden Corporation’s
newest 35 watl digital packet radio,
the PCS-9600D.

The PCS-9600D transceiver incor-
porates all the special features re-
quired by high speed packet radios.

TouchTone microphone is includ-
ed for voice operation when
needed.

The unit is priced at $649. For more
information or to order visit your fa-
vorite dealer or contact Azden Corpo-
ration, 147 New Hyde Park Road,
Franklin Square, NY 11010; (516)
328-7500, FAX (516) 328-7506. Or cir-
cle Reader Service No. 208.

SESCOM

SESCOM, Inc. has released its new 1995 Constructor's Catalog. This updated
and expanded booklet features new and Innovative electronics packaging solu-
tions along with hard-to-find items. It also serves

to introduce SESCOM'’s two newest product lines.
The RACKEM ‘N' STAKEM Series is a com-
prehensive line of half-rack-sized boxes, racks

and mounting accessories.

The BOX-IT System is designed to make con-
structing easy and fast. BOX-IT boxes are avail-
able in many sizes and panels are cut to assorted
sizes and simply slide into the boxes’ rail system.
These common hole sizes and pattems are pre-
punched to eliminate work for the builder. A vari-
ety of components are also available for small-

quantity purchases.

For more information or o receive a catalog
contact SESCOM, Inc. 2100 Ward Ave., Hender- .
son, NV B9015-4249; (702) 565-3400, FAX (702) Vo 1. b e
565-4828. Qr circle Reader Service No. 204,
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AMATEUR RADIO
EDUCATION

Amateur Radio Education, a new
company specializing in software
products, announces “Ham Universi-
ty,” a new Windows program for leam-
ing amalteur radio theory and Morse

—

code for all license levels. An interac-
tive game called Pentode makes
learning the code and speedbuilding
fun.

The program uses Hyper-Text help
files to assist the student in better un-
derstanding the theory behind each
guestion and answer. System require-
ments are a 386 computer or better,
Windows 3.1, DOS 5.0 and a sound
card for the Pentode Morse code
game.

For more information contact Ama-
teur Radio Education, Inc., 1930z
Pauline Lane, Huntington Beach, CA
02646; (714) 968-0042, FAX (714
965-1016, Internet BGREGG @ CAL-
SOFT.COM. Or circle Reader Service
No. 205.

TOWER JACK

Hams know that taking down tower
sections can be a backbreaking chore.
You don't have to go it alone anymore
with the introduction of the new Tower
Jack product.

This sturdy device will help you dis-
mantle tower sections whether you're
up 15 feet or 150 feet. Pictured here is
Tower Jack’s inventor Jeanene
N5SUHL with OM Kenny WB5JLZ
demonstrating her new patented tool.

The Tower Jack is priced at $49 re-
tail, $36 ham net. For more informa-
tion or 1o order contact Tower Jack,
F.O. Box 82321, Baton Rouge, LA

70884-2321; (504) 924-7708. Or circk
Reader Service No. 201.
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“With the small snap-off
remote front panel design
it's an HF mobile’

Umnmpmmlsmg HF quahh that
will change your lifestyle. It's the first
transceiver with true HF technology to
go mobile in any vehicle or stay at home
as a compact base station.

With its revolutionary, small, snap-
off remote panel, the controls of the
FT-900AT can install almost anyplace in
your car, truck or camper. Since the 100
Watt RF deck can be installed under a
seat or in your car trunk, it's away from
critical automotive electronic wizardry.

And, for ultimate convenience, the built-in
antenna tuner simplifies in-car operation.

Specifications

Remote Front Panel Design
Built-In Auto Antenna Tuner
Direct Keypad Entry when
used as a Base Station
Large, Bright Omni-Glow™

“it's a great base, t00.
Direct keypad entry,
built-in antenna tuner,
CW keyer with adjustable
speed, 100 Watts,
Omni-Glow display...
Wow!™

“Yaesu did it again!”

As a base station, the compact full
function FT-900AT includes direct
keypad entry for pmpoint accuracy
during quick band/frequency changes.
Other features vou'll like include CW

keyer with front panel speed adjustment,

Compact HF Transceiver FT"QOOAT
Introducmg an HF thats going places.

speech processor, twin stacking VFOs,
and IF Shift and Notch. No competitor
offers this! Bonuses, such as signal
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The FT-900AT confrols mount almost
anywhere in your car, fruck or camper.

100 Watt RF deck can mount in frunk,
or under seat.

strength, power output, SWR and ALC
digital meters, add value to the
FT-900AT, and the proven duct-flow
cooling system provides excellent long-
term transmit power output reliability
and frequency stability. For ease of use,
Yaesu's exclusive Omni-Glow display
enhances viewing in any light condition.
And, since the high speed antenna tuner
.15 built-in, it means less

LCD Display

100W on SSB, CW, FM
modes; 25W on AM

|F Shift and 30db Notch Filter
Digital S/RF, SWR & ALC
Meters

Programmable CTCSS Encode
w/Repeater Offset

Direct Digital Synthesis (DDS)
100 Memory Channels

Remote front panel
control head measures only
2-1/4"H x 9-1/8"W x 1-1/4" D.

gt

N

1

=% 1 clutter in vour shack.
- For sheer high-
o R performance, anywhere,
the incomparable FT-900AT
ranks with the FT-1000 to further
establish Yaesu as the choice of the
world’s top DX'ers.

Trust Yaesu to know what you
want. True HF you can take with
you or leave at home! Available
now at your Yaesu dealer.
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Frequency Range — 2l o
RX: 100 kHz-30 MHz . ot
TX: 160-10 meters

CW Full Break-in Keying w/ —

Adjustable Speed

Fast/Slow AGC Circuit

Intercept Point Optimization

Duct Fow Cooling System

Twin Band Stacking VFOs

Built-in Noise Blanker | e i e ORI ¥

Built-in Adjustable Speech : Ty e T el el & - e

Processor * e :
ACCESSORIES: " R b
YSK-900 Remote Mount Kit - '
MMB-62 Controller Bracket s :
MMB-20 Mobile Mtg. Bracket = R : “
SP-7 Mobile External Spkr -
SP-6 Base Station External Spkr
DVS-2 Digital Voice Recorder
FP-800 20A HD Power Supply
YH-77ST Headphone W

- i il - : = —
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© 1994 Yaesu USA. 17210 Edwards Road, Cerritos, CA 90703 (310) 404-2700

Choice of the Worlds top DX ers

¥ Spécifigatigns Subfict 18 ciangd withoit ndtice! Speaifications guaranteed only within amateur bands. Some accessories and/or options are standarg in certain areas
Check with your local Yaesu dealer for specific details
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WINTER CASH

BACK OFFER!
On Selected Radios

See Kenwood
Dealer For Detalls
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FM MUBI[ETRANS(EIVE

Pure and simple, the concept reads like this: “rock-solid performance with straightforward operation, at an

affordable cost”.

And Kenwood's TM-241A (144MHz) FM mobile transceiver symbolizes this perfectly.

Great looksand rugged construction are just the beginning. The TM-241 A's user-friendly controls make mobile

O8Ok a snap, and a powerful 5)-watt amplifier lets you work simplex with confidence or hit those distant
, | e s . -

repeaters. Reception specs are equally impressive: intermod characteristics have been improved™ to reduce

interference from strong adiacent hand :-:ign;tls, Plus, there are 20 multi-function memory channels for

programm | ng com binations of ﬂ‘eq uency, sub-audible tone. and repeater ottset.

So, it youre h'mlf.ing bor true mobile pertormance, go back to the basics and reach for Kenwood's TM-241A.

KENWOOD COMMUNICATIONS CORPORATION
AMATELUR RADIC PRODUCTS GROUF

P.O. BOX 22745, 2207 East Dominguez SL. Long ‘_} yach, CA 20801-5745

sCusiomer Support/Brochures (310) 839- :|_'-l'_'I‘“

sHepar Locations/Parts (800) KENWOOD «Bulletin .:|,-. g Darvice -,_,.‘_1_-: [370 -B284

KFNWDDD ELECTHDNIGS CANADA INE_

= . ~
U HEstral o '__-_ SEIUCHE. LMiLans -anada LST

94ARD-1085

ENWOOD —__'“_“"'*——————_H_ﬂ_

'F'_a'uiures}_-

B 144-148 MHZ TX, 118-174 MHz RX

¥ 50 watts RF output |

¥ 20 multi-function memory channels

B Large LCD display with illuminated keys

B Full band scon, programmable band scan,
memory scon with chonnel lock-out

8 Time-operoted & carrier-operafed scan modes

B Built-in selectable (T(SS tone encoder

8 Auto repeater offset

B Tone olert with elopsed fime indicator

B DTSS for selective calling and poging
(with optional DTU-2)

B Time-out fimer

B Auto power-off with warning beeper

# Meets U.S. military standards for shock and

vibration tnm.sm 810C/D/E)
§ Modifiable for MARS/CAP use
(permits required)

These specifications quoranteed for Amateur band only
"Current KEK2 versions with serial number 5080000 or loter

- KENWOOD
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